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Program at a Glance 
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Systems and Control Theory for Advanced Manufacturing - by Prof. Richard D. Braatz, Massachusetts Institute of Technology, USA 
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Digital Retina: A System Framework to Improve Cloud Vision Computing to Brain Like Vision Computing - by Prof. Wen Gao, Peking University, China 

13:30-14:30  Distinguished Lecture 1

Dynamic Optimization and Control of Nonlinear Systems - by Prof. Jun Fu, Northeastern University, China 
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Gradient-Free Distributed Optimization and Nash Equilibrium Seeking for a Multi-Agent System with Unknown Cost Function - by Prof. Guoqiang Hu, Nanyang Technological University, Singapore
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17:00-18:00  Keynote Address 4

Control Theory of Switches and Clocks - by Prof. Rodolphe Sepulchre, University of Cambridge, UK 
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Welcome Message From General Chairs 

Guang-Hong Yang  
General Chair of CCDC 

Qunjing Wang  
General Chair of CCDC 

Dear Friends and Colleagues, 

On behalf of the Organizing Committee, we would like to warmly welcome you to this virtual event of the 

32nd Chinese Control and Decision Conference (CCDC 2020), which is governed and organized by 

Northeastern University, China, Technical Committee on Control and Decision of Cyber Physical Systems 

(TCCD-CPS), Chinese Association of Automation, China. The conference is locally organized by Anhui 

University, China, co-sponsored by IEEE Control Systems Society (CSS), Technical Committee on Control 

Theory, Chinese Association of Automation, State Key Laboratory of Synthetical Automation for Process 

Industries, Northeastern University, held virtually, on 22-24 August 2020. 

The CCDC 2020 continues to attract broad interest throughout the world, with 1306 submissions and 

acceptance of 1003 papers. This reflects the increased interest in our field, and creates a difficult workload 

in evaluating the papers and organizing a cohesive program. We owe great thanks to our International 

Advisory Committee. We were fortunate to have an exceptional International Program Committee (IPC) that 

sorted through the evaluations and integrated the individual submissions into the final technical program 

described in this volume. We also want to thank our Organizing Committee for their invaluable assistance in 

arranging the diverse offerings at the conference, from registration and local arrangements to technical 

programs. Last but not least, we would like to express our appreciation to the support from Northeastern 

University, China. 

The International Program Committee (IPC) has assembled a comprehensive technical program that 

covers a broad spectrum of topics in Control and Decision, Automation, Robotics and Emerging 

Technologies. The CCDC 2020 technical program begins on Saturday, 22 August, ends on Monday, 24 

August, and comprises 107 sessions. Among the 107 technical sessions, there are 98 regular sessions, 9 

interactive sessions. We thank the authors, keynote/distinguished lecturers, invited session organizers and 

session chairs for their tremendous contributions towards a top-quality program. 

http://mp.weixin.qq.com/s?src=3&timestamp=1470621235&ver=1&signature=VqYX67f0wA7G1MpA8fac-KyjYF4W8RZNMLUz-bagosIUukd-nJm0RdH9k4cEKUpUZxNc5-r*qrCkzlO0PEjEO1-8MREQeBPDHMaBWIVnR0pIh9zQE6JAvj7eBsEsequ19HuE7SQ44U-YB0WFbMoJW3OzaCzuoovZDMSIMA05y44=
http://mp.weixin.qq.com/s?src=3&timestamp=1470621235&ver=1&signature=VqYX67f0wA7G1MpA8fac-KyjYF4W8RZNMLUz-bagosIUukd-nJm0RdH9k4cEKUpUZxNc5-r*qrCkzlO0PEjEO1-8MREQeBPDHMaBWIVnR0pIh9zQE6JAvj7eBsEsequ19HuE7SQ44U-YB0WFbMoJW3OzaCzuoovZDMSIMA05y44=
http://www.sapi.neu.edu.cn/
http://www.sapi.neu.edu.cn/
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Besides the technical sessions, the highlights of the CCDC 2020 include the keynote/distinguished 

speeches, special sessions, thematic forums, given by distinguished individuals from China, Italy, Japan, 

Singapore, UK and USA. 

As a final note, we want to thank the large number of volunteers that have helped in making this conference 

possible. Without you, the monumental task of organizing this conference would be significantly beyond our 

capabilities. With your assistance, we are able to offer one of the world’s premier technical conferences at 

affordable prices. Thank you for your invaluable support! 

It is our great pleasure to have you with us at the conference. Best wishes, and may you enjoy the 

conference. 

General Chair of CCDC 2020 General Chair of CCDC 2020 
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Message From Technical Chairs 

Changyun Wen 
Technical Program Chair 

Zhong-Ping Jiang 
Technical Program Chair

Dear Friends and Colleagues, 

On behalf of the Technical Program Committee, we are pleased to welcome you to participate in the 32nd 
Chinese Control and Decision Conference (CCDC 2020). 

The annual event of CCDC has proven to be an excellent forum for scientists, researchers, engineers and 
industrial practitioners throughout the world to present and discuss the latest technology advancement as 
well as future directions and trends in Control, Decision, Automation, Robotics and Emerging Technologies, 
and to set up useful links for their works. CCDC 2020 received overwhelming responses with a total of 1306 
submissions. All the submitted papers were processed by the Technical Program Committee consisting of 
141 members who are active and renowned experts with vast professional experience in various areas of 
the conference. All the members worked professionally, responsibly and diligently in soliciting expert 
international reviewers. Besides evaluations from reviewers, each member also provided his/her own 
assessments on the papers assigned to him/her, so as to ensure that only high-quality papers would be 
accepted. Their hard work has enabled us to put together a very solid technical program for our delegates. 
The technical program includes 1003 papers for presentation in 98 oral sessions and 9 interactive sessions. 

Besides the parallel technical sessions, there are also 4 keynote speeches and 7 distinguished lectures to 
be delivered by eminent researchers. These talks will address the state-of-the-art development and 
leading-edge research activities in both theory and applications in Control, Decision, Automation, Robotics 
and Emerging Technologies. We are indeed honored to have Professor Anuradha Annaswamy of 
Massachusetts Institute of Technology, Professor Wen Gao of Peking University, Professor Rodolphe 
Sepulchre of University of Cambridge and Professor Richard D. Braatz of Massachusetts Institute of 
Technology as the Keynote Speakers, Professor Jun Fu of Northeastern University, Professor Hamid Reza 
Karimi of Politecnico di Milano, Professor Guoqiang Hu of Nanyang Technological University, Professor 
Rajesh Rajamani of University of Minnesota, Professor Rong Su of Nanyang Technological University, 
Professor Xin Xin of Okayama Prefectural University and Professor Qianchuan Zhao of Tsinghua University 
as Distinguished Lecturers. Their presence would undoubtedly act prestige to the conference. We would 
like to express our sincere appreciation to all of them for their contributions and strong and enthusiastic 
supports to CCDC 2020. 

Due to the impact of COVID-19, the conference could not be held physically during the originally scheduled 
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dates of 23-25 May 2020. Having been continuously monitoring COVID-19, the CCDC organizing 
committee has noted that the situation is still severe globally. Considering that all delegates’ health and 
safety should be the most important, the committee has decided to conduct CCDC 2020 virtually during 
22-24 August 2020 (China time). 

To recognize Academician Zhang Si-Ying’s highly-regarded perseverance, character and academic 
contribution and also to inspire, motivate and encourage young scholars in their research, we will present 
the “Zhang Si-Ying (CCDC) Outstanding Youth Paper Award” at CCDC 2020. Based on reviewers' 
comments and nominations as well as the evaluations of Technical Program Committee members, 119 
papers were selected for the consideration of the Award by the Technical Program Committee. These 
papers were sent to distinguished experts in the relevant areas for additional evaluations. Based on their 
comments and recommendations, four papers were shortlisted as the finalists for the Award. During the 
conference, the oral presentations of the four finalists will be further assessed by the CCDC 2020 Award 
Committee. Based on the assessment results in various aspects including originality, contribution, quality of 
technical content, clarity of presentation and relevance to the conference, the winner of the "Zhang Si-Ying 
Outstanding Youth Paper Award" will be determined by the Award Committee after the oral presentations. 

A soft copy of the Abstract Book can be downloaded from the conference website. All accepted papers 
written in English of the official conference proceedings will be published by the IEEE and included in the 
IEEE Xplore Database. 

On behalf of the Technical Program Committee, we would like to thank all our reviewers for their expert 
reviews which are invaluable to the Committee in making a fair decision on the acceptance/rejection of each 
paper. We are also grateful to the distinguished members of the International Advisory Committee for their 
invaluable support and assistance. Thanks also go to the dedication, diligence and commitments of the 
Special and Invited Session Chairs Professor Zhongli Lin, Professor Yahui Wang, Professor Dingyu Xue, 
Professor Guisheng Zhai, Professor Yong Zhao, Professor Shixin Liu, Professor Ge Guo, Professor Qiuye 
Sun, Professor Jingbing Zhang, Professor Zhengguo Li, Interactive Session Chair Professor Yuanwei Jing 
and all the members of the Technical Program Committee. We would like to gladly acknowledge the 
technical sponsorship provided by the IEEE Control Systems Society (CSS); Technical Committee on 
Control Theory, Chinese Association of Automation and State Key Laboratory of Synthetical Automation for 
Process Industries, Northeastern University. We also wish to place our hearty thanks to many friends, 
colleagues, and indeed family members who have helped completing the technical program directly or 
indirectly. Last but not least, we are grateful to all delegates including many old faces from around the world 
for their strong and enthusiastic support. 

An online CCDC 2020 is a new experience for all of us. We hope that you will find your participation in this 
online conference also stimulating, rewarding, enjoyable and memorable. 

Changyun Wen      Zhong-Ping Jiang 
Technical Program Chair Technical Program Chair 
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General Information 

About Hefei 
Hefei is the capital of Anhui Province, the sub center city of the Yangtze River Delta city group approved by 
the State Council. It has 4 districts, 4 counties and 1 county-level city, with a total area of 11445.1 square 
kilometers, a permanent population of 8.189 million, and a urbanization rate of 76.33%.   

Hefei is located in East China, between the Yangtze River and Huaihe River, the middle of Anhui Province, 
the west of Lu'an City, the north of Huainan City, the northeast of Chuzhou City, the southeast of Ma'anshan 
City and Wuhu City, the southwest of Anqing city and Tongling city. 

Hefei is located in the middle latitudes with four distinct seasons, mild climate and moderate rainfall. The 
annual average temperature is 15.7 ℃, the annual average precipitation is about 1000 mm, the annual 
sunshine time is about 2000 hours, and the average relative humidity is 77%.   

Hefei is an ancient city with a history of more than 2000 years. There are many places of interest, such as 
Xiaoyaojin, Baogong temple, the former residence of Li Hongzhang, etc. Sanhe ancient town is an 
important historical and cultural heritage of China. It has unique buildings reflecting the historical features of 
Ming and Qing Dynasties to the Republic of China. 
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Keynote Addresses and Distinguished Lectures 

Keynote Address 1 

Control and Optimization for Integration of Renewables 

Anuradha Annaswamy  

Massachusetts Institute of Technology, USA   

Chaired by Changyun Wen, Nanyang Technological University, Singapore 

Saturday, 22 August 2020 
09:00-10:00 

Abstract 

World over, there’s a big push towards a 100% incorporation of wind and solar power for electricity 

production. Significant changes have occurred over the past decade in the energy landscape, especially in 

the power sector. Natural gas prices have declined, costs of renewable energy technologies have come 

down, and large‐scale battery energy storage technologies have advanced rapidly. There are however a 

host of challenges, most of which are due to the intermittency and unpredictability of the renewable energy 

resources. Most of the requisite solutions for the deep integration of these renewable resources for 

electricity production are control‐centric. A distributed optimization approach that judiciously combines 

renewable generation with storage and flexible loads has the possibility for ensuring power balances. A 

distributed control approach that enables a coordinated network of millions of controllers, all integrated with 

solar and wind power generation nodes, storage sites, and flexible consumption can lead to effective 

frequency regulation and voltage control in real‐time. In this talk, some of these challenges, highlights of 

the current research in distributed optimization and control, and opportunities for future directions will be 

discussed. Examples of use cases that illustrate the role of optimization and control in renewable‐rich 

power grids will be presented. 

Biography 

Anuradha Annaswamy is Founder and Director of the Active-Adaptive Control 

Laboratory in the Department of Mechanical Engineering at MIT. Her research 

interests span adaptive control theory and its applications to aerospace, 

automotive, and propulsion systems as well as cyber physical systems such as 

Smart Grids, Smart Cities, and Smart Infrastructures. Her current research team of 

15 students and post-docs is supported at present by the US Air-Force Research 

Laboratory, US Department of Energy, Boeing, Ford-MIT Alliance, and NSF. She 

has received best paper awards (Axelby; CSM), Distinguished Member and 

Distinguished Lecturer awards from IEEE CSS, and a PYI award from NSF. She is 

a Fellow of IEEE and IFAC. She serves as the CSS President in 2020. 

http://www.colostate.edu/
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Keynote Address 2 

Systems and Control Theory for Advanced Manufacturing 

Richard D. Braatz 

Massachusetts Institute of Technology, USA 

Chaired by Zhong-Ping Jiang, New York University, USA 

Saturday, 22 August 2020 
10:10-11:10 

Abstract 
The world is seeing renewed interest in advanced manufacturing, which can be seen in a number of 

initiatives from governments and industry-government partnerships with such names as Industry 4.0 and 

Smart Manufacturing. After discussing the role of cyber-physical systems, the Internet of Things, and cloud 

computing, this presentation describes systems and control theories that underpin the actual processes 

employed in the manufacturing of high-tech products. These manufacturing processes typically have (1) 

high to infinite state dimension, (2) probabilistic uncertainties, (3) time delays, (4) unstable zero dynamics, 

(5) actuator, state, and output constraints, (6) stochastic noise and disturbances, and (7) phenomena 

described by combinations of algebraic, ordinary differential, partial differential, and integral equations (that 

is, generalizations of descriptor/singular systems). Key points are illustrated for fully automated, advanced, 

and modular manufacturing systems developed at MIT. Stochastic model predictive control formulations are 

presented that have the flexibility to handle linear dynamical systems with these characteristics, while 

employing projections and shifting of the most expensive calculations offline so that the online 

computational cost is low. Implementation to a detailed mechanistic model of an advanced drug 

manufacturing plant demonstrates an order-of-magnitude improved robustness of the product quality to 

model uncertainties while having an online optimization cost of less than 1 second. Some extensions to 

nonlinear dynamical systems are discussed. 

Biography 

Richard D. Braatz is the Edwin R. Gilliland Professor at the Massachusetts 

Institute of Technology (MIT) where he does research in applied 

mathematics and control theory and their application to advanced 

manufacturing systems. He received MS and PhD from the California 

Institute of Technology and was on the faculty at the University of Illinois at 

Urbana-Champaign and a Visiting Scholar at Harvard University before 

moving to MIT. He is a Fellow of IEEE and IFAC, and a member of the U.S. 

National Academy of Engineering. 
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Keynote Address 3 

Digital Retina: A System Framework to Improve Cloud Vision Computing to 
Brain Like Vision Computing 

Wen Gao 

Peking University, China 

Chaired by Guang-Hong Yang, Northeastern University, China 

Saturday, 22 August 2020 
11:20-12:20 

Abstract 
The wave of smart city makes most of the computing power of urban cloud computing system consumed by 

image and video retrieval and analysis, and with the popularization of application, the demand for 

computing power is growing, and the investment is also growing. In order to alleviate this contradiction, 

more and more video devices in urban cloud vision system are upgraded from traditional cameras to 

intelligent terminals or intelligent edge devices. However, there are still different arguments about how 

much intelligence terminals and edge devices should have, and how cloud computing systems balance the 

consistency and intelligence of systems. Human vision system (HVS) has experienced hundreds of millions 

of years of evolution to its current state. It may not be perfect in some senses, but it is much better than any 

existing computer vision system, whether based on cloud computing or supercomputer system. Most of the 

artificial vision system is composed of camera and computer, which is equivalent to eyes and brain for 

human. But compared with human beings, the development level of visual pathway model between them is 

very low, almost a simple one-way communication link. The pathway model between the human eye and 

brain is quite complex, it is highly efficient and globally accurate. It is evolved from natural selection. This 

talk will introduce a new idea to improve the cloud vision system, through the visual pathway model of 

human like vision system, called Digital Retina, so as to make it more efficient and intelligent. The Digital 

Retina framework has three key features, details of which will be given in the talk. 

Biography 
Wen Gao now is a Boya Chair Professor at Peking university. He also serves as 

the president of China Computer Federation (CCF) from 2016 to 2020. 

He received his Ph.D. degree in electronics engineering from the University of 

Tokyo in 1991. He joined with Harbin Institute of Technology from 1991 to 1996, 

and Institute of Computing Technology (ICT), Chinese Academy of Sciences 

(CAS) from 1996 to 2006. He joined the Peking University since February of 

2006. 

Prof. Gao works in the areas of multimedia and computer vision, topics including 

video coding, video analysis, multimedia retrieval, face recognition, multimodal 

interfaces, and virtual reality. His most cited contributions are model-based video coding and feature-based 

object representation. He published seven books, over 300 papers in refereed journals, and over 700 

papers in selected international conferences. He is a fellow of IEEE, a fellow of ACM, and a member of 

Chinese Academy of Engineering.

https://www.ecust.edu.cn/
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Keynote Address 4 

Control Theory of Switches and Clocks 

Rodolphe Sepulchre  

University of Cambridge, UK 

Chaired by Jingbing Zhang, ARTC, A*STAR, Singapore

Saturday, 22 August 2020 
17:00-18:00 

Abstract 

This talk will present a novel approach for the analysis and design of systems that switch and oscillate. 

While such nonlinear behaviors abound in control engineering of electrical, mechanical, and biological 

circuits, it is often considered that they fall outside the scope of control theory. In contrast, the proposed 

approach closely mimics linear-quadratic dissipativity theory, a very foundation of modern control theory.  

In its classical formulation, dissipativity theory formulates system properties as dissipation inequalities to be 

satisfied by the storage, an abstraction of the system internal energy. Linear systems admit quadratic 

storages. When the storage is positive definite, it serves as a Lyapunov function for stability analysis of 

equilibria. Our generalization rests on two distinct ingredients. First, we apply dissipativity theory 

differentially: instead of studying the nonlinear system via the nonlinear theory, we apply the linear theory to 

a family of linearized systems. Second, we relax the positivity constraint of the quadratic storage to a fixed 

inertia constraint. We allow for one negative eigenvalue in the analysis of switches and two negative 

eigenvalues in the analysis of clocks.  

The talk will illustrate the theory in classical models of switches and clocks and discuss the potential of 
dissipativity theory for the analysis and design of interconnected systems away from equilibrium. 

Biography 
Rodolphe Sepulchre received the engineering degree and the Ph.D. degree from 

the Université catholique de Louvain in 1990 and in 1994, respectively. From 

1994-1996, he was as postdoctoral research associate at the University of 

California, Santa Barbara. In 1997, he joined the Université de Liege, where he 

was professor until 2013. In 2013, he joined Cambridge University and also 

became a professioral fellow of Sidney Sussex College. He held visiting positions 

at Princeton University (2002-2003), the Ecole des Mines de Paris (2009-2010), 

Caltech (2018), and part-time positions at the University of Louvain (2000-2011) 

and at INRIA Lille Europe (2012-2013). 

His research interests are in nonlinear control and optimization theory. He 

co-authored the monographs "Constructive Nonlinear Control" (Springer-Verlag, 1997) and "Optimization 

on Matrix Manifolds" (Princeton University Press, 2008). From 2009, his research has been increasingly 

motivated by control questions from neuroscience. A current focus is his ERC advanced grant "Switchlets", 

aiming at a multi-scale control theory of excitable systems. 

He is currently Editor-in-Chief of the IEEE Control Systems Magazine and an Associate Editor for Annual Review 

in Control, Robotics, and Autonomous Systems. He was Editor-in-Chief of Systems and Control Letters from 

2009-2018 and has also served as an Associate Editor for several journals, including, Transactions on Network 

Science and Engineering, Automatica, SIAM Journal of Control and Optimization, the Journal of Nonlinear Science, 

and Mathematics for Control, Signals, and Systems. In 2008, he was awarded the IEEE Control Systems Society 

Antonio Ruberti Young Researcher Prize. He is a fellow of IEEE, SIAM, and IFAC. He has been IEEE CSS 

distinguished lecturer between 2010 and 2015. In 2013, he was elected at the Royal Academy of Belgium. 

http://www.unimelb.edu.au/
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Distinguished Lecture 1 

Dynamic Optimization and Control of Nonlinear Systems 

Jun Fu 

Northeastern University, China  

Chaired by Changyun Wen, Nanyang Technological University, Singapore 

Saturday, 22 August 2020 
13:30-14:30 

Abstract 

This talk first presents a novel dynamic optimization algorithm based on the technique of the restriction of 

the right-hand side, which can guarantee that the path constraint is rigorously satisfied over the entire 

continuous time horizon within finite iterations. Then it introduces several switching methods for switched 

dynamic systems, which are finite-time stabilization of switched p-normal systems, periodical sampled-data 

control and event-triggered sampled-data control of switched time-delay systems. By exploiting the 

structural information of the systems, it then reports several new constructive methods for nonholonomic 

mechanical systems, MIMO nonlinear systems with time-delay and deadzone nonlinearities, and nonlinear 

systems with time-varying or jumping parameters. Finally, this presentation outlooks the future work on 

optimal control of switched systems, closed-loop dynamic optimization, and hybrid intelligence optimization. 

Biography 

Jun Fu received the Ph.D. degree in mechanical engineering from Concordia 

University, Montreal, Quebec, Canada, in 2009. He is a postdoctoral researcher 

in the department of mechanical engineering, Massachusetts Institute of 

Technology (MIT), USA from 2010 to 2014. He is a full professor at Northeastern 

University, China. His current research is on dynamic optimization, switched 

systems, and constructive control. He has authored/co-authored over 80 

publications which appeared in journals, conference proceedings and book 

chapters. He is a winner of China National Funds for Distinguished Young 

Scientists (NSFC), and also a Changjiang Scholar Chair professor. He won the 

2018 Young Scientist Award in Science from MOE, China. He is Associate 

Editors of IEEE Trans. Industrial Informatics, IEEE Transactions on Systems, man, and Cybernetics: 

Systems, IEEE Transactions on Neural Networks and Learning Systems, Control Engineering Practice 

(IFAC), and Journal of Industrial and Management Optimization. 
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Distinguished Lecture 2 

Gradient-Free Distributed Optimization and Nash Equilibrium Seeking 
               for a Multi-Agent System with Unknown Cost Function

Guoqiang Hu 

Nanyang Technological University, Singapore 

Chaired by Zhengguo Li, Institute for Infocomm Research, A*STAR, Singapore

Saturday, 22 August 2020 
14:40-15:40 

Abstract 
This talk will present a randomized gradient-free distributed optimization algorithm to solve a multi-agent 

optimization problem with set constraints. Random gradient-free oracle instead of the true gradient 

information is built locally such that the estimated gradient information is utilized in guiding the update of 

decision variables. Thus, the algorithm requires no explicit expressions but only local measurements of the 

cost functions. The row-stochastic and column-stochastic matrices are used as the weighting matrices 

during the communication with neighbors, making the algorithm convenient to implement in directed graphs 

as compared with the doubly-stochastic weighting matrix. Without the true gradient information, we 

establish asymptotic convergence to the approximated optimal solution, where the optimality gap can be 

set arbitrarily small. Moreover, the proposed algorithm achieves the same rate of convergence O(ln t/sqrt(t)) 

as the state-of-the-art gradient-based methods with similar settings, but having the advantages of less 

required information and more practical communication topologies. 

Biography 
Guoqiang Hu joined the School of Electrical and Electronic Engineering at 

Nanyang Technological University, Singapore in 2011, and is currently a 

tenured Associate Professor and the Director of the Centre for System 

Intelligence and Efficiency. He received the B.Eng. degree in Automation from 

the University of Science and Technology of China, the M.Phil. degree in 

Automation and Computer-Aided Engineering from the Chinese University of 

Hong Kong, and the Ph.D. degree in Mechanical Engineering from the 

University of Florida.  He works on distributed control, distributed optimization 

and game theory, with applications to multi-robot systems and smart city 

systems.  He has published over 80 journal papers including 57 IEEE 

Transactions papers and 10 Automatica papers. He was a recipient of the Best Paper in Automation Award 

in the 14th IEEE International Conference on Information and Automation in 2017, a recipient of the Best 

Paper Award (Guan Zhao-Zhi Award) in the 36th Chinese Control Conference in 2017, and a recipient of 

the Early Career Teaching Excellence Award at Nanyang Technological University, Singapore, in 2015.  He 

serves/served as Associate Editor for IEEE Transactions on Automatic Control, IEEE Transactions on 

Control Systems Technology, and IEEE Transactions on Automation Science and Engineering, Subject 

Editor for International Journal of Robust and Nonlinear Control, and Technical Editor for IEEE/ASME 

Transactions on Mechatronics.  
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Distinguished Lecture 3 

Multiactuation Schemes and Information Constraints for Vibration Control 
of Large-Scale Systems 

Hamid Reza Karimi 

Politecnico di Milano, Italy 

Chaired by Guang-Hong Yang, Northeastern University, China 

Saturday, 22 August 2020 
15:50-16:50 

Abstract 
Vibration is a phenomenon that affects system performances such as robot manipulators, bridges, 
buildings, towers, vehicles and aircrafts. The protection of these large-scale systems against the harmful 
effects of vibration has become a major field of research in recent years. In the literature of vibration control 
of mechanical, electrical or hydraulical systems, different damping systems, mainly passive, active and 
semi-active damping systems or, recently, inerter devices, have been proposed and successfully applied to 
tackle the vibration problem. One critical characteristic common to most of these actuators is that they, in 
general, exhibit nonlinear dynamics and thus complex control techniques must be employed for an 
appropriate performance. The main objective of this talk is to present some challenges and recent results 
on distributed or decentralized passive and active vibrational control schemes with a focus on simplicity, 
reliability, applicability and robustness of controller developments under information constraints and 
multiactuation schemes. In particular, to enhance the system protection, some innovative devices for the 
purpose of vibration mitigation in buildings through efficient control techniques will be analyzed and an 
integration of actuator devices with different concepts of large structural systems will be analyzed 
separately. The talk will be concluded with some advices on both technical and practical aspects of vibration 
control systems using innovative actuation devices. 

Biography 
Hamid Reza Karimi received the B.Sc. (First Hons.) degree in power systems from 

the Sharif University of Technology, Tehran, Iran, in 1998, and the M.Sc. and Ph.D. 

(First Hons.) degrees in control systems engineering from the University of Tehran, 

Tehran, in 2001 and 2005, respectively. From 2009 to 2016 he was a full professor of 

Mechatronics and Control Systems at University of Agder in Norway. Since 2016, he 

has been a professor of Applied Mechanics with the Department of Mechanical 

Engineering, Politecnico di Milano, Milan, Italy. His current research interests include 

robust control systems, vibration control, fault diagnosis and health monitoring for 

industrial applications.  

Prof. Karimi is currently the Editor-in-Chief of the Journal of Cyber-Physical Systems, 

Editor-in-Chief of the Journal of Machines, Editor-in-Chief of the International Journal 

of Aerospace System Science and Engineering, Editor-in-Chief of the Journal of Designs, Section Editor-in-Chief 

of the Journal of Electronics, Section Editor-in-Chief of the Journal of Science Progress, Subject Editor for Journal 

of  The  Franklin  Institute and a Technical Editor, Moderator for IEEE TechRxiv or Associate Editor for  some 

international  journals, such as the IEEE Transactions on Fuzzy Systems, the IEEE Transactions on Neural 

Networks and Learning Systems, the IEEE Transactions on Circuits and Systems-I: Regular Papers, the 

IEEE/ASME Transactions on Mechatronics, the IEEE Transactions on Systems, Man and Cybernetics: Systems, 

for instance. He is a member of Agder Academy of Science and Letters and also a member of the IEEE Technical 

Committee  on  Systems  with Uncertainty, the Committee on Industrial Cyber-Physical  Systems,  the  IFAC 

Technical  Committee  on  Mechatronic  Systems,  the  Committee  on  Robust Control,  and the 

Committee  on Automotive  Control. Prof. Karimi has been awarded as the 2016-2019 Web of Science 
Highly Cited Researcher in Engineering and also received the 2020 IEEE Transactions on Circuits and 
Systems Guillemin-Cauer Best Paper Award.
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Distinguished Lecture 4 

Interesting Problems in Estimation and Control on Smart Road Vehicles 

Rajesh Rajamani 

University of Minnesota, USA  

Chaired by Zhengguo Li, Institute for Infocomm Research, A*STAR, Singapore

Sunday, 23 August 2020 
8:00-9:00 

Abstract 
A number of exciting vehicle automation and active safety systems are being developed by research groups 

around the world. This talk focuses on novel sensors, estimation algorithms and control systems that can fill 

critical gaps in the automation technologies under development. The first part of the seminar describes the 

development of a smart bicycle with novel sensors to track trajectories of nearby vehicles on the road, and 

instrumentation to provide warnings to the motorist if a potential car-bicycle collision is detected. Significant 

challenges from sensor cost and size constraints for a bicycle, and from the need to track vehicles in highly 

complex urban road traffic are discussed. Experimental results and videos of the smart bicycle system’s 

performance are presented. The second part of the seminar discusses interesting observer design 

problems for nonlinear systems, including unknown input estimation, parameter estimation and a new 

combined high-gain-LMI method of observer design. The applications of these estimation algorithms for 

predicting and preventing tripped rollovers, and for a novel magnetic sensor based detection of imminent 

unavoidable car crashes are discussed. The final part of the seminar describes the development of a new 

class of narrow commuter vehicles designed to address traffic congestion, improve highway mobility and 

provide high fuel economy. Results from a prototype narrow vehicle developed at the University of 

Minnesota with embedded estimation algorithms and estimation-based automatic tilt control are presented. 

Biography 
Rajesh Rajamani obtained his M.S. and Ph.D. degrees from the University of 

California at Berkeley and his B.Tech degree from the Indian Institute of 

Technology at Madras. He joined the faculty in Mechanical Engineering at the 

University of Minnesota in 1998 where he is currently the Benjamin Y.H. Liu-TSI 

Endowed Chair Professor. His active research interests include sensing and 

estimation for autonomous vehicles and other smart systems.  

Dr. Rajamani has co-authored over 140 journal papers and is a co-inventor on 13 

patents/ patent applications. He is the author of the popular book “Vehicle 

Dynamics and Control” published by Springer Verlag. Dr. Rajamani is a Fellow of 

ASME and has been a recipient of the CAREER award from the National 

Science Foundation, the 2001 Outstanding Paper award from the journal IEEE 

Transactions on Control Systems Technology, the Ralph Teetor Award from SAE, and the 2007 O. Hugo 

Schuck Award from the American Automatic Control Council.  

Several inventions from his laboratory have been commercialized through start-up ventures co-founded by 

industry executives. One of these companies, Innotronics, was recently recognized among the 35 Best 

University Start-Ups of 2016 in a competition conducted by the US National Council of Entrepreneurial Tech 

Transfer. 

http://sydney.edu.au/engineering/people/joe.dong.php
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Distinguished Lecture 5 

Control Design and Analysis for Underactuated Robotic Systems 

Xin Xin 

Okayama Prefectural Universiy, Japan 

Chaired by Jingbing Zhang, ARTC, A*STAR, Singapore

Sunday, 23 August 2020 
9:10-10:10 

Abstract 
Underactuation is a technical term used in robotics and control to describe mechanical devices that have a 

lower number of actuators than degrees of freedom. Walking robots, acrobatic robots, and flexible robots 

are the examples of underactuated robotic systems (URSs). The study of design and control for 

underactuated robotic systems is a fertile and challenge research area having fruitful interactions with 

robotics and control, and has attracted many researchers from these two communities. 

This talk presents a unified treatment of control design and analysis for a class of URSs we studied 

theoretically and experimentally for more than a decade, which includes systems with 

multiple-degree-of-freedom and/or with underactuation degree two. This talk introduces some new notions, 

features, design techniques, strict motion analysis results, and the results of controllability and observability 

for these systems. Specifically, by studying the passivity of the systems and presenting new physical 

properties of the systems, we present a new concept of virtual composite links and present a global 

swing-up controller for multiple link planar underactuated robots based on such a concept. These new 

materials are shown to be vital in studying the control design and stability analysis of underactuated robotic 

systems. The theoretical developments are validated by experimental results for several systems. Finally, 

we introduce some future research topics for underactuated robotic systems. 

Biography 
Xin Xin received the B.S. degree in 1987 from University of Science and 

Technology of China, Hefei, China, and the Ph.D. degree in 1993 from Southeast 

University, Nanjing, China. From 1991 to 1993, he did his Ph.D. studies in Osaka 

University as a co-advised student of China and Japan with the Japanese 

Government Scholarship. He also received the Doctor degree in engineering in 

2000 from Tokyo Institute of Technology. From 1993 to 1995, he was a 

postdoctoral researcher and then became an associate professor of Southeast 

University. From 1996 to 1997, he was with the New Energy and Industrial 

Technology Development (NEDO), Japan as an advanced industrial technology 

researcher. From 1997 to 2000, he was an assistant professor of Tokyo Institute of 

Technology. From 2000, he has been with Okayama Prefectural University (OPU) 

as an associate professor, where he is now a full professor since 2008. He was the assistant of the Dean of 

the faculty of Computer Science and Systems Engineering, the Chair of the Department of Systems 

Engineering, and the vice director of the international exchange center of OPU. He has about 210 

publications in journals, international conferences and book chapters. He received the division best paper 

award of Society of Instrument and Control Engineering (SICE) Annual Conference on Control Systems in 

2004. His current research interests include robotics, dynamics and control of nonlinear and complex 

systems. He is now associate editors of IEEE Control Systems Letters, Transactions of the Society of 

Instrument and Control Engineers.  
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Distinguished Lecture 6 

About Cyber Security in Discrete-Event Dynamic Systems: from Modelling 
and Analysis of Smart Attacks to Attack-Resilient Supervisory Control 

Rong Su 

Nanyang Technological University, Singapore  

Chaired by Qiuye Sun, Northeastern University, China 

Sunday, 23 August 2020 
10:20-11:20 

Abstract 
Considering the diversity of cyber attacks on discrete-event systems, in this talk I will focus on a special 

type called “smart attacks”, which, if exist, will not be detected by the supervisor until an unstoppable 

process with ensured damages takes place. An attack may be carried out in either an observation channel, 

or a command channel, or both simultaneously. After introd ucing some models of observation and 

command channel attacks, I will describe, from an attacker’s point of view, how to synthesise a smart attack 

strategy. Sufficient and necessary conditions will be given to ensure the existence of such a strategy. It 

turns out that the synthesis of an attack-resilient supervisor is more challenging, owing to not only high 

synthesis complexities, but also the unknown decidability nature of existence of such a supervisor in a 

general setup. Nevertheless, for a special observation-channel attack, where an attacker does not aim for 

assured damages, but rather some possibility of damages, captured by the concept of weak attackability, 

the existence of a resilient supervisor is decidable. 

Biography 
Rong Su obtained his Bachelor of Engineering degree from University of Science 

and Technology of China in 1997, and Master of Applied Science degree and 

PhD degree from University of Toronto in 2000 and 2004, respectively. He was 

affiliated with University of Waterloo in Canada and Eindhoven University of 

Technology in the Netherlands before he joined Nanyang Technological 

University in 2010. Currently, he is an associate professor in School of Electrical 

and Electronic Engineering. Dr Su's research interests cover areas of 

discrete-event system theory, including (networked) supervisory control, cyber 

security analysis and model-based fault diagnosis, consensus control of 

multi-agent systems, and real-time optimisation in complex networked systems 

with applications in smart manufacturing, intelligent transportation systems, and 

green buildings. In the aforementioned areas he has 81 journal publications and 121 conference 
publications, and 3 granted USA/Singapore patents, and has been awarded more than 10million SGD 

research grants since 2011 in areas related to smart cities and smart manufacturing. Dr Su is a senior 

member of IEEE, and an associate editor for Automatica (IFAC), Journal of Discrete Event Dynamic 

Systems: Theory and Applications, and Journal of Control and Decision. He was the Chair of the 

Technical Committee on Smart Cities in the IEEE Control Systems Society in 2016 - 2019, and is currently 

the Chair of IEEE Control Systems Chapter, Singapore.
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Distinguished Lecture 7 

On Intelligent Decision Framework for Smart Buildings 

Qianchuan Zhao 

Tsinghua University, China   

Chaired by Qingshan Jia, Tsinghua University, China 

Sunday, 23 August 2020 
11:30-12:30 

Abstract 

Building energy consumption accounts for a major part of social total energy usage. Energy saving for 

buildings through technical improvement is a hot research topic in recent years. However, we observe that 

many advanced research on energy saving operating strategies are hardly implemented. In this talk, we 

introduce a swarm intelligence based Cyber-Physical System framework and demonstrate the potential of 

this framework to enable plug-and-play and self-organized distributed computing features of devices and 

support for optimal energy saving decisions. 

Biography 
Qianchuan Zhao received the B.E. degree in automatic control in July 1992, 

the B.S. degree in applied mathematics in July 1992, and MS and Ph.D. 

degrees in control theory and its applications in July 1996, all from Tsinghua 

University, Beijing, China. He is currently a Professor and Director of the Center 

for Intelligent and Networked Systems (CFINS) http://cfins.au.tsinghua.edu.cn, 

Department of Automation, Tsinghua University. His current research focuses 

on the modeling, control and optimization of complex networked systems. He 

has published more than 80 research papers in peer-reviewed journals and 

conferences. Dr. Zhao is an editor for the IEEE Transactions on Automation 

Science and Engineering. He was awarded The National Science Fund for 

Distinguished Young Scholars of China in 2014.

http://sydney.edu.au/engineering/people/joe.dong.php
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Forums 

Forum 1 

Forum on "Three-Comprehensive" Talent Cultivation in Automation

Organized and Chaired by Jianchang Liu 

Northeastern University, China 

Saturday, 22 August 2020 
13:30-16:30 

Biography 
Jianchang Liu, Ph.D., Professor, Doctoral supervisor. Professor Liu is now 

Vice President of Northeastern University and President of Northeastern 

University at Qinhuangdao. He has been conducting research in the field of 

theory and application of artificial intelligence, complex process modeling, 

control and optimization, fault diagnosis and quality control of industrial process. 

He has conducted three research projects supported by the National Natural 

Science Foundation of China (NSFC), and has also conducted more than 30 

research projects including Scientific and Technological Research from 

provincial and ministerial level and Major Scientific Research of the enterprise, 

etc. He has published more than 150 papers in important academic journals 

and high-level academic conferences at home and abroad, four monographs 

including one National Textbook for the 11th Five Year Plan (“Computer Control System” published by 

Tsinghua University Press) and one National Textbook for the 12th Five Year Plan (“Computer Control 

System” published by Science Press). He has received many honors from ministry and province including 

the Famous Teacher of Liaoning University, the Outstanding Scientific and Technological Worker in 

Liaoning Province, "May 1st" Labor Medal of Liaoning Province, etc. He has been awarded 1 First Prize and 

2 Second Prizes of Teaching Achievement at home level. 

1.1  Reconstruction of the Curriculum System for Engineering 

Education of Automation Discipline to  

Drive New Trends of the Knowledge Automation  

Xianzhong Dai 

Southeast University, China

Abstract 
Historically automation is the use of various control systems for operating equipment with minimal or 

reduced human intervention. New trends suggest that knowledge work, which rely on complex analyses, 

subtle judgments and creative problem solving, could also be automated. By 2025, one-third of all highly 

skilled work done by professionals, managers, engineers, scientists, analysts, and teachers will be replaced 

by smart machines or by less skilled humans assisted by cognitive computing technology. To cope with and 

also drive new trends of the knowledge work automation, or simply knowledge automation, the knowledge 

hierarchy and curriculum system for engineering education of automation discipline should be reconsidered 

and reconstructed. This talk focus on the subject and presents the speaker’s suggestion on the curriculum 

framework and flowchart which combines the electromechanical automation and the digital automation with 

https://www.unsw.edu.au/
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the next generation of automation or the knowledge automation. 

Biography 
Xianzhong Dai received the Ph.D. degree in electrical engineering from 

Tsinghua University, Beijing, China, in 1986. From 1986 to 1988, he was with 

Tsinghua University. In May 1988, he joined Southeast University, Nanjing, 

China, where he is currently a Professor in the School of Automation and the 

Director of the Key Laboratory of Complex Engineering System Measurement 

and Control, Ministry of Education, China. From 1991 to 1993, he was a 

Postdoctoral Researcher with Erlangen University, Erlangen, Germany, and 

from 1999 to 2000, he was a Senior Visiting Researcher at Cornell University, 

Ithaca, NY.，USA. In 2001, he was a Visiting Researcher at Erlangen University. 

His current research interests include robot control and complex power system 

control. Prof. Dai was the recipient of the National Natural Science Foundation of China’s National 

Outstanding Youth Foundation Award, the Humboldt Research Award, the National Science and 

Technology Progress Award (Class III ), the National Technical Invention Award (Class II), and the National 

Teaching Achievement Award (Class II). He is honored with the titles of National Eminent Teacher and 

National Model Teacher. 

1.2 “Three-all Education” Mode of Automation Major Facing to Innovation 

and Development of Electric Power Industry: Exploration and Practice 

Fang Fang 

North China Electric Power University, China

Abstract 
The development of new energy and electric power requires more advanced automation theories, 

technologies, devices and professional talents. The automation major of North China Electric Power 

University has always taken the service of energy and electricity as its own responsibility. Over the years, it 

has systematically carried out the exploration and practice of "All-staff, All-process, All-round" (Three-all 

Education) of electric power automation talents with both ability and moral integrity. Through strengthening 

the value guidance and implementing the OBE concept, the education and training system of teaching staff 

team coordination, knowledge structure coordination and practice mode coordination is put forward and 

implemented. Pay attention to the systematization of students' knowledge and skill reserve. On the basis of 

improving innovation practice ability, knowledge updating ability and industry adaptability, students are 

trained to be the backbone of the industry with ideal belief and mission. 

Biography 
Fang Fang received PhD Degree in Control Theory and Applications from 

North China Electric Power University (NCEPU) in 2005. His research interests 

include smart power generation, modelling and control of power generation 

units, optimal configuration and operation of CCHP systems, and energy 

management of integrated energy systems. He is the head of a number of 

national scientific and technology research projects, and currently leads a 

National Key Research and Development Program of China 

(2018YFE0106600). Professor Fang is active in participating in professional 

activities. He is invited or elected to be a member of 12 academic and 

engineering committees, and serving as editorial boarder, associated editor or 
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reviewer for several international journals. His original contributions to the development and application of 

power plant control system was awarded 3 science and technology prizes. 

As the Dean of the School of Control and Computer Engineering (CCE) of NCEPU, Professor Fang is 

leading the discipline construction, student training and international cooperation of the school in an 

all-round way. He do a number of fruitful work in promoting the training mechanism and conditions of 

engineering talents from undergraduate to master and doctor. In 2018, CCE was awarded by the Ministry of 

education as one of the first batch of "Three-all Education" pilot schools in China, and Professor Fang was 

appointed as co-head. Because of the outstanding work in teaching and education, he won “First Prize of 

Beijing Higher Education Teaching Achievement” in 2017 and “First Prize of Higher Education Teaching 

Achievement of Chinese Association of Automation” in 2019.  

1.3  Construction of Curriculum System --- Tsinghua's Story 

in Automation Major
Hong Wang 

Tsinghua University, China

Abstract 
How to construct the curriculum system is a long-term and continuous task for every major. On the basis of 

analyzing the relationship between discipline and curriculum system, we discuss how to construct 

curriculum system in the Automation Department of Tsinghua University. 

Biography 
Hong Wang is Professor in Automation Department of Tsinghua University, The 

Director of the Teaching Quality Evaluation Center of Tsinghua University. And 

she has been deputy secretary general of the Teaching Guidance Committee of 

Automation major since 2016. 

1.4  Some Problems in Current Control Courses with 

Computational Thinking Solutions 

Dingyu Xue 

Northeastern University, China

Abstract 
The presentation purpose a question: what is the eventual output of automation education – engineers or 

applied mathematicians? Concentrations are then made on some control problems. From today’s 

viewpoints, there are problems in current control courses. For instance, how to assess the stability of 

control systems. In current courses with concentrations on indirect methods such as Routh and Lyapunov 

ones. With the wide availability of computers and professional software, some efforts should be 

emphasized with computational means, via pole positions and simulation. In optimal linear quadratic 

controller design, some questions will be addressed such as what is a more meaningful criterion, and how 

to solve the problems with meaningful objective functions and computer methods. It is concluded that 

http://www.ccdc.neu.edu.cn/EN/2019Ian%20A.%20Hiskens.html
http://umich.edu/
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computational thinking and optimization ideas should be fully introduced and enhanced in teaching. 

Biography 
Dingyu Xue, received his BSc, MSc and D Phil from Shenyang University of 

Technology, Northeastern University and Sussex University respectively in 

1985, 1988 and 1992. He started his professorship in Northeastern University 

since 1997. He devoted his educational efforts on scientific computing, 

simulation and automatic control with computer aides. He chaired National Elite 

Courses and his work “Computer aided Control System Design with MATLAB” in 

1996 was regarded as the first an most widely used book in MATLAB education 

in China, which has great impact on automation education and research in 

China, and was cited by hundred thousands of times in journal papers and 

theses. His current research interest is fractional calculus and fractional-order 

control. He has published more than 30 editions of monographs and textbooks 

in Chinese and English. 
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Forum 2 

Blockchain Frontier Technology Forum 

Organized and Chaired by Ge Yu 

Northeastern University, China 

Saturday, 22 August 2020 
13:30-16:30 

2.1  Distributed Processing Techniques and Prospect of 

Blockchains for Smart Manufacturing  

Ge Yu 

Northeastern University, China

Abstract 

Blockchain is a technique of distributed ledgers and a blockchain system has the characteristics of 
decentralization, consensus, non-tampering, reliability and security, which makes it be applied to solve co-
operation problems under the untrusted Internet environments such as digital money, electronic trading, 
digital property, credit and certificate. The initial applications of blockchain is for Bitcoin transactions which 
has simple processing logic. For massive data management and high concurrency transaction processing, 
it has natural-born shortages on performance and scalability. In particular，there are many challenging 
problems to be solved to support advance applications like smart manufacturing which requires real-time, 
high-throughput and high security. At first, with the representative blockchain systems including Bitcoin, 
Ethereum and Hyperledger Fabric, this talk introduces and analyzes the key techniques of distributed 
processing, including system architecture, data storage, security and confidentiality, fault-tolerance, P2P 
network, consensus and execution, incentive and allocation, smart contract and query processing. Then, 
this talk illustrates the blockchain applications on smart manufacturing, and analyzes the problems of 
blockchain techniques for smart manufacturing applications. Finally, this talk points out the development 
trends of distributed processing techniques for blockchain systems, including high performance and high 
scalability, cross-chain interoperability, privacy protection, auditability, supervision and security.

Biography 

Ge Yu received his B.E. degree and M.E degree in Computer Science from

Northeastern University of China in 1982 and 1986, respectively, Ph.D degree in 

Computer Science from Kyushu University of Japan in 1996. He has been a 

professor at Northeastern University of China since 1996. He served as the 

associate editor of IEEE Transaction of Data and Knowledge Engineering, 

Chinese Journal of Computers, Journal of Software, and Journal of Computer 

Research and Development. He is a fellow of CCF, a senior member of IEEE, and 

a member of ACM. His research interesting includes database theory and 

technology, distributed and parallel systems, big data and cloud computing, 

blockchain techniques and applications. 
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2.2  A Review on Supply Chain Finance Based on Blockchain 

Yongjian Li 

Nankai University, China

Abstract 

Relying on the core enterprises in the supply chain, supply chain finance provides financial services to the 

upstream and downstream of the core enterprises, which break the limitations of traditional financing mode 

adopted by small and medium-sized enterprises. However, the service process still exists problems, such 

as information opaque, too many participators, imperfect supervision, which restrict the development of 

supply chain finance. The features of blockchain, such as data governance, distributed ledger and 

traceability, enable the supply chain finance and help establish the trust among supply chain partners. This 

paper explores the research development of supply chain finance from the perspective of blockchain. 

Based on the analysis of relevant literatures, this paper reviews the research topics of supply chain finance 

from three aspects, i.e., model innovation, risk control and the development of blockchain. Then, the 

approaches of blockchain enabling supply chain finance are summarized.  Finally, the future research 

prospects are proposed, aiming to facilitate the development of emerging interdisciplinary research and 

bring enlightenment to the practice of supply chain management.

Biography 

Yongjian Li is currently a full professor and department chair on Management 

Science and Engineering at Business School of Nankai University, China. He was 

supported by The National Science Fund for Distinguished Young Scholars. He 

received his Ph.D. degree in Control Theory & Control Engineering from Nankai 

University, China in June 2002. His research interests include: Logistics and 

supply chain management, Behavioral Operations Management, interface 

between OM and marketing, etc. He has published more than 60 papers in some 

international journals, including Production and Operations Management, 

Decision Science, OMEGA, EJOR, IJPR, IEEE Trans. Engg. Manage., etc. He 

was recognized as one of only one hundred winner of The 11th Science and Technology Award for Chinese 

Youth of China in 2010. He was also the winner of the 2007 Emerald Chinese Management Research Fund 

Award, Sep. 2007, Emerald Group Publishing Ltd., UK. 

2.3  Recent Progress in Blockchain Data Management 

Cheqing Jin 

East China Normal University, China

Abstract 

Blockchain, a distributed ledger maintained by multiple participants without full mutual trust, has essential 

characteristics of decentralization, immutability and traceability. In contrast, traditional (distributed) 

database management systems are generally suitable for mutual trust environments. As significant 

architectural difference exists, the traditional database technologies cannot be used directly to manage 

blockchain data, so that the innovations in modeling, querying and indexing are necessary to improve 
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management efficiency. This report describes the evolution of blockchain data management technology 

and recent progress. 

Biography 

Cheqing Jin, professor and vice dean of the School of Data Science and 

Engineering, East China Normal University. He is a member of China Computer 

Federation Technical Committee on Databases. His research interests include 

blockchain, data stream management, location-based services, uncertain data 

management and so on. He was the PI of several National Natural Science 

Foundations, and has co-authored 1 Monograph and more than 100 papers. He 

received the first-level prize for Science and Technology of Shanghai, and the 

second-level prize for Science and Technology of the Ministry of education. 

2.4  Blockchain Enabling Smart Society Research and Development
Chunxiao Xing 

Tsinghua University, China

Abstract 

The global blockchain industry ecology has gradually formed, and the global blockchain industry has 

developed rapidly. From 2010 to 2020, enterprises and online communities around multiple core 

open-source platforms have gradually formed around the world. At the same time, several influential 

blockchain industry alliances have emerged. However, China's enterprises and core technology, underlying 

platform and ecosystem need to be improved. The global blockchain is organized in the trinity of open 

source, standard and alliance. Countries attach great importance to the blockchain, and the "new 

infrastructure" has enabled the digital China smart society, and the blockchain has become the 

infrastructure based on the evolution of the new generation of information technology. The trend of 

blockchain technology is mainly reflected in the aspects of architecture, consensus mechanism, 

interoperability, security, privacy protection, regulatory and other aspects, which need to be improved and 

ecological application. 

Biography 

Chunxiao Xing, professor and doctoral supervisor of Tsinghua University. He 

obtained his bachelor's degree from Beijing University of Aeronautics and 

Astronautics in 1990, his doctor's degree in engineering from Northwest 

University of technology in 1999, and completed his post doctoral work in the 

Department of computer science and technology of Tsinghua University in 2001. 

He is now vice president of Information Technology Research Institute of 

Tsinghua University and vice president of Internet Industry Research Institute of 

Tsinghua University. He served as deputy director of Information System 

Committee of China computer society, member of special committee of database, 

big data and software engineering, deputy director of blockchain branch of China Electronics Society, vice 

president of Zhongguancun blockchain industry alliance, and senior member of IEEE and ACM.  

http://scholar.sogou.com/xueshu?ie=utf-8&query=Curtin%20University
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2.5  Coevolution between Blockchain and Artificial 
Intelligence: A Preliminary Study

Yong Yuan 

Renmin University of China, China

Abstract 

In this talk, I will share some recent research progresses on the coevolution between blockchain and 
artificial intelligence. I will first present the state-of-the-art research on blockchain + AI, and then introduce 
how blockchain and artificial intelligence coevolve and support each other. In the third part, I will discuss 
the key research issues and trends in blockchain + AI research. Towards the end, I will introduce several 
recent case studies on this topic.

Biography 

Yong Yuan is a Professor with the School of Mathematics, Renmin University of 
China. He is also with the Engineering Research Center of Finance Computation 
and Digital Engineering, Ministry of Education. He was with the State Key 
Laboratory for Management and Control of Complex Systems, Institute of 
Automation, Chinese Academy of Sciences from 2012 to 2020. He has authored 
4 academic monographs and over 120 peer-reviewed journal and conference 
papers with 2000+ Google Scholar citations and 2000+ CNKI citations. His 
current research interests include blockchain, cryptocurrency, and smart 
contract. 

Dr. Yuan is currently an Associate Editor of the IEEE Transactions on Computational Social Systems, 
Acta Automatica Sinica, and Chinese Journal of Intelligent Science and Technology. He is the Chair of the 
IEEE Council on RFID Technical Committee on Blockchain, the Co-Chair of the IEEE SMC Technical 
Committee on Blockchain, and the founding Director of the Chinese Association of Automation Technical 
Committee of Blockchain. He is the Secretary General of the IEEE SMC Technical Committee on Social 
Computing and Social Intelligence, the Vice Chair of the IFAC Technical Committee on Economic, 
Business and Financial Systems (TC 9.1), and the Chair of the ACM Beijing Chapter on Social and 
Economic Computing. He is also the Vice-director of the Chinese Association of Artificial Intelligence 
Technical Committee on Social Computing and Social Intelligence, and the Vice Director and the 
Secretary General of the Chinese Academy of Management Technical Committee on Parallel 
Management.

2.6  Energy Internet of Minds: From Data Interconnection to 

Knowledge Collaboration 

Jun Zhang 

Wuhan University, China

Abstract 

This presentation aims to provide a newly-developed concept on Energy Industrial Internet of Minds 

(EI2oM), discussing its core technologies and applications. The background of EI2oM’s emergence is 

firstly illustrated, followed by its key technical areas. Application examples in power system are provided, 
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and we propose that this concept is able to provide a foundation in future energy systems for 

interconnected intelligence.

Biography 

Jun Zhang received his B.E. and M.E. degrees in Electrical Engineering from 

Huazhong University of Science and Technology, Wuhan, China, in 2003 and 

2005, respectively, and his Ph.D. in Electrical Engineering from Arizona State 

University, U.S.A., in 2008. From 2011  he was an Assistant Professor and then 

Associate Professor in Electrical and Computer Engineering at the University of 

Denver. Currently, he is a Professor at the School of Electrical Engineering and 

Automation, Wuhan University. He authored/co-authored over 100 peer-reviewed 

publications and he is Associate Editor of IEEE Transactions on Computational 

Social Systems, Associate Editor of Acta Automatica Sinica, and Associate Editor 

of IEEE/CAA Journal of Automatica Sinica. His research expertise is in the areas of 

big data analysis, artificial intelligence and their applications in intelligent power and energy systems. 



Forums CCDC 2020 

- 28 - 

Forum 3 

Outstanding Doctors Forum-AI-Driven Automation 

Organized and Chaired by Qiuye Sun 

Northeastern University, China 

Sunday, 23 August 2020 
8:00-12:20 

Biography 
Qiuye Sun, Professor and Doctoral supervisor at Northeastern University, 

Shenyang, China, has obtained Special Government Allowances from the State 

Council in China and been rewarded as one of Young and middle-aged leading 

scientists from the Ministry of science and technology and New Talents from the 

Ministry of Education in China. His current research interests include the model 

and optimal operation of Energy Internet, the multi-energy management and 

optimization of Distributed Energy System, the coordination and control of 

Multi-agent System, machine learning and its application in energy system, etc. 

He is the secretary-general of the Energy Internet Committee in the Society of 

Automation, the deputy director of the New Energy Science Group the IEEE 

PES conference committee in China and the member of the committee of the Intelligent Energy System 

Committee in the Chinese Society of Artificial Intelligence, the Energy Internet Committee in the China 

Energy Research Institute, the committee on control and decision of cyber physical system in the Society of 

Automation and the Energy Internet Equipment Technology Committee in the China Electrical Technology 

Society. Also, he serves as the Associate Editor of IEEE TNNLS, IET CPS: T&A, IEEE Access, IEEE/CAA 

Journal of Automatica Sinica, CSEE Journal of Power and Energy Systems and Journal of Control and 

Decision. 

3.1  Motion Planning and Advanced Control of Underactuated Cranes: 

Methods, Experiments, and Applications 

Ning Sun 

Nankai University, China

Abstract 
As heavy industrial engineering machines, cranes have been playing very important roles in various fields, 

such as logistics, construction, metallurgy, and manufacturing, among others. The major task for cranes is 

to transport cargos from their initial positions to desired locations rapidly and accurately, with negligible 

swing. At present, most cranes used in practice are manipulated by human operators, which exhibits such 

drawbacks as low efficiency, poor anti-swing performance, incorrect operations, and high risks. Therefore, 

the problem of anti-swing positioning control for cranes important both theoretically and practically. 

Cranes are typically underactuated systems, i.e., they have fewer control inputs than their degrees of 

freedom (DoFs), making their control problem challenging. In this presentation, I will first share some of our 

recent results on motion planning and advanced control of different crane systems, including overhead 

cranes, rotary cranes, tower cranes, ship-mounted cranes, etc., with hardware experiments and 

applications. Then, some of our extended and related researches on robotic systems with similar dynamic 

characteristics will also be discussed briefly, including self-balance robots, pneumatic artificial muscle 
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(PAM)-actuated robots, and so on. 

Biography 

Ning Sun is an Associate Professor (Ph.D. supervisor) with the Institute of 

Robotics and Automatic Information Systems, Nankai University, China. He was 

an JSPS International Research Fellow with Okayama Prefectural University, 

Japan. His research interests include intelligent control of robotic systems with 

applications.  

He received the Wu Wenjun Artificial Intelligence Excellent Youth Award, the 

2019 China 10 Scientific and Technological Developments in Intelligent 

Manufacturing, the First Class Prize of Wu Wenjun Artificial Intelligence Natural 

Science Award, the First Class Prize of Tianjin Natural Science Award, the 

Golden Patent Award of Tianjin, the IJCAS Academic Activity Award (twice), the 

CAA Outstanding Ph.D. Dissertation Award, etc. 

He is an IEEE Senior Member, the Executive Editor for Measurement and Control, and an Associate Editor 

or editorial board member for several journals, including Frontiers in Neurorobotics, IEEE Access, IET CSR, 

IJCAS, TIMC, IJPEM, IJARS, etc. He is an Associate Editor of the IEEE CSS Conference Editorial Board, 

IEEE IROS 2020, and IEEE IROS 2020 Workshops. 

3.2  Adaptive Asymptotic Tracking Control for a Class of Nonlinear Systems 

Yuan-Xin Li 

Liaoning University of Technology, China

Abstract 

In this talk, a novel adaptive control framework for asymptotic tracking of uncertain nonlinear systems in the 

presence of unknown virtual control coefficients (UVCC) is proposed. More precisely, by introducing some 

well defined smooth functions and the bounded estimation approach, the effects caused by the unknown 

UVCC and uncertainties are counteracted. Moreover, a novel Lyapunov function is constructed such that 

the asymptotical convergence to zero of the tracking error and boundedness of the closed-loop system are 

successfully achieved. Different from the existing adaptive control schemes, only the lower bounds of the 

UVCC are needed to be nonzero positive constants. The effectiveness of the proposed control scheme is 

given through a case study. 

Biography 

Yuan-Xin Li received the B.S. degree in mathematics and applied mathematics 

from Qufu Normal University, China, in 2007, the M.S. degree in computational 

mathematics from the College of Mathematical Sciences, Dalian University of 

Technology, Dalian, China, in 2009, and the Ph.D. degree in control theory and 

control engineering from the College of Information Science and Engineering, 

Northeastern University, Shenyang, China, in 2017. He is currently a professor at 

the Liaoning University of Technology. His research interests include adaptive 

fuzzy/neural control, fault-tolerant control, event-triggered control and adaptive 

control of cyber-physical Systems. 
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3.3  Adaptive Control for a Class of Nonlinear Uncertain Active Suspension 

Systems 

Lei Liu 

Liaoning University of Technology, China

Abstract 

In this talk, we introduce the adaptive control design problem of a class of nonlinear active suspension 

system. Some background knowledge is first introduced on active suspension system from the 

perspectives of concepts, applications, and challenges. For handling with the influence of input saturation, 

an adaptive NN controller design on anti-windup algorithm is developed. Then, the asymmetric time-varying 

Barrier Lyapunov function (BLF) is applied to ensure that the output of active suspension system does not 

violate its time-varying constraint. Furthermore, the adaptive NN finite-time controller is proposed. It can 

ensure that active suspension system achieves the stability in a finite time and the ride comfort can be 

enhanced. In addition, some examples demonstrate the effectiveness of the established adaptive control 

scheme for active suspension system. Finally, we conclude our main contributions and the future research 

directions.  

Biography 

Lei Liu, Associate Professor in Liaoning University of Technology, China. He 

received Ph.D. degree from Northeastern University, Shenyang, China, in 2017. 

His current research interests include adaptive control, fault diagnosis, 

fault-tolerant control, and their applications. He has published 25 journal papers 

including 10 IEEE Trans. papers, 1 TOP 0.1% Hot Paper and 3 TOP 1% Highly 

Cited Papers. He received honors and awards include Young Top-notch Talents of 

LiaoNing Revitalization Talents Program (2019), Chinese Association of 

Automation (CAA) Excellent Doctoral Dissertations (2018), Best Paper Award 

Finalist of 2018 DDCLS, Key Talent of Liaoning Province (2018), Northeastern 

University Excellent Doctoral Dissertations (2017), Best Student Paper Award of 

2017 ICCSS. He is a member of CAA, Chinese Association for Artificial Intelligence (CAAI), Chinese 

Institute of Command and Control (CICC), Institute of Electrical and Electronic Engineers (IEEE), 

International Neural Network Society (INNS), and Asia Pacific Neural Network Society (APNNS). 

3.4  Multi-objective Evolutionary Learning: Advances in 

Theories and Algorithms

Chao Qian 

Nanjing University, China

Abstract 

Many machine learning tasks involve solving complex optimization problems with non-unique objective 

functions. Multi-objective evolutionary learning applies evolutionary algorithms (EAs) to address 

multi-objective optimization problems in machine learning, and has yielded encouraging outcomes in many 

applications. However, due to the heuristic nature of evolutionary optimization, most outcomes to date have 

been empirical and lack theoretical support. In this talk, we will introduce our efforts to address this issue. 

First, we will introduce a general theoretical tool for analyzing the running time complexity of multi-objective 
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EAs (MOEAs). Based on this tool, we will then present theoretical findings on MOEAs solving constrained 

optimization and noisy optimization. Finally, we will introduce multi-objective evolutionary learning 

algorithms with provable theoretical guarantees for two representative learning tasks, selective ensemble 

and subset selection. 

Biography 

Chao Qian is an Associate Professor in the School of Artificial Intelligence, 

Nanjing University, China. He received the BSc and PhD degrees in the 

Department of Computer Science from Nanjing University, in 2009 and 2015, 

respectively. His research interests are mainly theoretical analysis of 

evolutionary algorithms and its application in machine learning. He has 

published one book “Evolutionary Learning: Advances in Theories and 

Algorithms” and more than 30 papers in top-tier journals (e.g., AIJ, TEvC, ECJ, 

Algorithmica) and conferences (e.g., NIPS, IJCAI, AAAI). He has won the ACM 

GECCO 2011 Best Theory Paper Award, and the IDEAL 2016 Best Paper 

Award. He is chair of IEEE Computational Intelligence Society (CIS) Task Force 

on Theoretical Foundations of Bio-inspired Computation. He has won the Outstanding Doctoral Dissertation 

Award of CAAI, and been selected to the Young Elite Scientists Sponsorship Program by CAST. 

3.5  The ACP-based Modeling and Computational Experiments for 

Cyber Movement Organizations  

Xiao Wang 

Institute of Automation, Chinese Academy of Sciences, China

Abstract 

The Internet enabled online social movement organizations have become normal phenomena, and were 

widely concerned by the majority of social scholars and experts in the computer areas. On the one hand, 

the characteristics of the Internet, especially the mobile Internet, such as integrating information, causing 

resonance, real-time sharing and high interaction, provide a direct channel for the large-scale and rapid 

aggregation of human behavior. This makes it possible to observe and study the complex behavior of the 

online crowd and their organizational characteristics. One the other hand, this research plays an 

increasingly significant role in social media marketing, the sharing economy and non-military organization 

actions. This paper introduces the thoughts of crowd behavior dynamics and Cyber Movement 

Organizations (CMOs), and proposes the ACP based CMOs modeling and computational experiments. 

Biography 

Xiao Wang received her bachelor degree in network engineering from the 

Dalian University of Technology, Dalian, China, in 2011, and her Ph.D. degree in 

social computing from the University of Chinese Academy of Sciences, Beijing, 

China, in 2016. She is currently an Associate Professor with the State Key 

Laboratory for Management and Control of Complex Systems, Institute of 

Automation, Chinese Academy of Sciences, Beijing. She published more than a 

dozen of SCI indexed articles, translated three technical books (English to 

Chinese), and served the IEEE Transactions of Intelligent Transportation 

Systems, the IEEE/CAA Journal of Automatica Sinica, and the ACM 

https://www.springer.com/cn/book/9789811359552
https://www.springer.com/cn/book/9789811359552
http://staff.ustc.edu.cn/~chaoqian/Theory%20Task%20Force.html
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Transactions of Intelligent Systems and Technology as peer reviewer with a good reputation. Her research 

interests include social transportation, multi-agent modeling, cyber movement organizations, and social 

network analysis. 

3.6  Deep Reinforcement Learning for Autonomous Driving 

Qichao Zhang 

Institute of Automation, Chinese Academy of Sciences, China

Abstract 

In recent years, based on the neural network approximator, some reinforcement learning methods such as 

adaptive dynamic programming (ADP) have achieved good results in solving the optimal control problem 

with unknown dynamics. Combining the event-triggered mechanism and experience replay technique, 

event-triggered ADP can reduce the communication burden and improve the convergence speed. On the 

other hand, with the success of AlphaGo series, more and more attention has been paid to the deep 

reinforcement learning (Deep RL) and its applications. This report will introduce the optimal control method 

of event-triggered ADP, the advanced methods of Deep RL, and also discuss some recent preliminary 

attempts in the field of decision and control of autonomous driving. 

Biography 

Qichao Zhang is an associate professor from Institute of Automation, Chinese 

Academy of Sciences now. He received the M.S. degree (2014) in control theory 

and control engineering from Northeast University, and the Ph.D. degree (2017) in 

Institute of Automation, Chinese Academy of Sciences. He received the CAS 

Presidential Scholarship (Excellence Prize) and IEEE CIS Student Research Grant 

in 2017, the Nomination of Excellent Ph.D. dissertation of Chinese Association for 

Artificial Intelligence in 2019. His research interests include adaptive dynamic 

programming, deep reinforcement learning and its application in autonomous 

driving. He has published over 30 journal and conference papers including IEEE 

TNNLS, Tcyb, TSMC:A and so on. He is also an invited reviewer of IEEE TNNLS, 

IEEE Tcyb, IEEE CIM and so on. 



Forums CCDC 2020 

- 33 - 

Forum 4 

Forum on Young Scholar Development 

Organized and Chaired by Wei Zhang 

Northeastern University, China 

Monday, 24 August 2020 
8:00-10:00 

青年学者发展论坛旨在为青年学者提供交流平台，加强对主承办单位控制学科的了解，通过对不同高校

控制学科现状、人才待遇、发展空间等方面的交流，进一步规划未来生涯发展，选择适合个人发展平台，促

进青年学者更好发展、更快成长。 

4.1  邂逅东大 

张威 

东北大学信息科学与工程学院副院长 

东北大学始建于 1923 年，是一所具有爱国主义光荣传统的大学，著名爱国将领张学良将军兼任校长。东

北大学是国家首批“211 工程”和“985 工程”重点建设的高校，2017 年 9 月，经国务院批准，进入一流大

学建设高校行列。在近百年的办学历程中，东北大学始终坚持与国家发展和民族复兴同向同行，形成了“自

强不息、知行合一”校训精神，学校现有中国科学院和中国工程院院士 5 人，海外院士 4 人，是一所以工为

主的多科性大学，已形成高峰引领、高原支撑、卓越促进、特色牵动，可持续发展的学科建设格局。 

信息科学与工程学院为东北大学“一流学科”控制科学与工程学科所属学院，现有三个一级学科，拥有

1 个国家级工程技术研究中心、1 个国家重点实验室、1 个教育部工程研究中心，学院控制学科占据优势地位，

在东北大学工程学学科进入 ESI 世界前 1‰发挥了重要作用。 

4.2  安徽大学电气工程与自动化学院助力优秀青年人才成长

陶骏 

安徽大学电气工程与自动化学院院长 



Forums CCDC 2020 

- 34 - 

安徽大学是国家“双一流”建设高校，安徽省人民政府与教育部共建高校、安徽省人民政府与国家国防

科技工业局共建高校，安徽省属重点综合性大学。继上个世纪 90 年代入选国家“211”建设高校之后，进入

新时代，学校又成功入列国家“双一流”建设高校。 

安徽大学坚持“人才强校”战略，高度重视师资队伍建设，形成了以两院“院士”，国家“杰青”、“优

青”、长江学者、“万人计划”领军人才等为引领，层次更为清晰、结构更趋合理、具有一定国际化程度、

适应学校发展需要的师资队伍，并已在多个学科领域中形成了有特色、有影响、有潜力的学科团队。近年来，

学校先后承担了近百项国家重大重点项目，获国家及省部级科研奖励百余项。作为合肥综合性国家科学中心

教育科研区核心成员单位，安徽大学正全面融入长三角一体化发展战略，奋力推进“双一流”加快、特色、高质

量建设。 

电气工程与自动化学院自 1985 年开始设置专业并招生以来，现拥有“控制科学与工程”一级学科硕士学

位授予点，以及“电子信息”、“能源动力”和“机械”等三个专业学位硕士授予点；设有自动化、电气工

程及其自动化、测控技术与仪器、机械设计制造及其自动化四个本科专业，其中自动化专业、电气工程及其

自动化专业入选国家级一流专业建设专业。 

学院现有专职教师 104 人，其中教授 19 人、副教授 34 人，已形成了一支结构合理、适应学科发展需要

的师资队伍。“控制科学与工程”入列省一流学科及省高峰建设学科，拥有“高效节能电机及控制技术国家

地方联合工程实验室”、“电能质量教育部工程研究中心”、“安徽省工业节电与电能质量控制协同创新中

心”等多个省部级实验室与工程中心。学院聚焦高密度新能源汽车电驱动、可再生能源并网与消纳、高渗透

电力电子装备感知与控制、机器视觉、机器人多模态感知和智能控制等领域开展研究、创新人才培养、突破

关键技术并形成推广应用。 

4.3  昆明理工大学人才引进和培养工作介绍

黄明勇 

昆明理工大学人事处处长 

昆明理工大学创建于 1954 年，现已发展成为一所以工为主，理工结合，行业特色、区域特色鲜明，经济、

管理、哲学、法学、文学、艺术、医学、农学、教育等多学科协调发展的综合性大学。 

60 多年的建设发展，学校工程学、材料科学、化学学科先后进入 ESI 排名世界前 1%行列；现有院士 9

人，在人才培养、科学研究、社会服务、文化传承创新等方面取得了众多标志性成果，拥有国家工程研究中

心、国家工程实验室等国家级平台 19 个，是教育部认定的首批深化创新创业教育改革示范高校。学校与 50

余个国家、地区的 120 余所高校和科研机构建立教育交流合作关系。在面向周边国家的工程及管理人才培养、

国际技术转让，面向发达国家的高水平合作研究方面，逐渐形成了自身的特色和影响力。 

今天的昆明理工大学正坚持内涵发展、开放发展，秉承“明德任责、致知力行”的校训，抢抓历史机遇，以

提高质量为核心，进一步增强核心竞争力，朝着建设特色鲜明研究型高水平大学的奋斗目标阔步前进。 
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4.4  湖北民族大学信息工程学院青年教师成长工程剖析

向军 

湖北民族大学信息工程学院副教授 

湖北民族大学是以本科教育为主的省属普通本科院校，是湖北省政府和国家民委共建高校，地处神奇美

丽的恩施土家族苗族自治州，面积近 1600 亩。学校现设有 19 个学院，一所直属附属三级甲等综合医院。学

校现有 61 个本科专业，8 个学术型硕士学位授权一级学科，6 个硕士专业学位授权点。学校面向全国 23 个

省（市、自治区）招生，现有全日制在校学生近 17000 人。 

信息工程学院成立于 2002 年，现有包括电气工程及其自动化、计算机科学与技术在内的七个本科专业，

并具有信息安全学术硕士学位、能源动力专业硕士学位授予权。学院现有教职工 99 人，教授 15 人，副教授

35 人，博士及在读博士 47 人。学院有湖北省重点培育学科 1 个，校企共建省级研发中心两个，湖北省首批

一流专业建设点两个。近年来，学院教师承担国家级项目 39 项，省部级项目 62 项，科研经费达 2000 余万

元；获得省科技进步三等奖及以上 4 项；获得湖北省教学成果一等奖 1 项、三等奖 1 项；学院学生在各类学

科竞赛中获得国家一等奖 5 项，国家二等奖 5 项，国家三等奖 6 项，省级二等奖及以上 80 余项。 
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Special Sessions

Special Session 1 

Connected Vehicle and Future Smart Transportation 

 Chair: Ge Guo   

Northeastern University, China 

Saturday, 22 August 2020 
13:30-16:30 

Monday, 24 August 2020 
8:00-10:00 

Abstract 

Connected and automated vehicles (CAVs) have the ability of gathering and sharing traffic information and 

vehicle state with neighboring vehicles. With the advent and increasing maturity of V2X, CAVs are believed 

to be a promising technology to deliver greater safety and mobility benefits to the next generation intelligent 

transportation systems (ITSs). On the other hand, artificial intelligence (AI) and big data (BD) technologies 

provide us with powerful tools and more possibilities to develop novel smarter ITSs technologies. This 

session mainly focuses on the current development, new progress, the results (theory, experiment), and 

challenges of related AI and BD technologies in the fields of CAVs and ITSs from both theoretical and 

practical perspectives.  

Biography 

Ge Guo, Professor and Doctoral supervisor in Northeastern University, China; 

Doctoral supervisor in Dalian Maritime University, China. He received the B.S. 

degree in Automatic Instrument and Equipment and the Ph. D. degree in Control 

Science and Engineering, respectively, from Northeastern University, Shenyang, in 

1994 and 1998. His current research interests include intelligent transportation 

systems, car-sharing and mobility systems, cooperative control of connected 

vehicles, cyber-physical systems,etc. He has published about 200 papers within 

these areas, including 40 regular papers in international journals and eight 

highly-cited papers. He was an honoree of the Young Scientist Award of Chinese 

Association of Automation, the New Century Excellent Talent in Universities in China, nominee for the 

Gansu Top Ten Excellent Youths, award recipient from the Fok Ying Tong Education Foundation, Qianjiang 

Scholar Professor of Zhejiang, Dalian Leading Talent, etc. 

He is an IEEE Senior Member, Also, he serves as the Managing Editor of the International Journal of 

Systems, Control, and Communications, an Associate editor for Information Sciences and IEEE Intelligent 

Transportation Systems Magazine, and an Editorial Board Member of ACTA Automatica Sinica, Journal of 

Control and Decision (both Chinese edition and English edition), Journal of Control Engineering. He was 

awarded the Outstanding Reviewer of several journals like Annual Reviews in Control, etc. 

http://sydney.edu.au/engineering/people/joe.dong.php
http://english.ucas.ac.cn/
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Special Session 2 

Control and Management on Smart City 

Chair: Yahui Wang 

Beijing University of Civil Engineering and Architecture, China 

Saturday, 22 August 2020 
13:30-16:10 

Sunday, 23 August 2020 
13:30-15:30, 15:50-17:50 

Abstract 
This session has been held for fifth consecutive years, and this is the sixth time. The purpose is to bring the 

building field engaging in automation and intelligence together to cooperate and communicate with each 

other. Experts and scholars, graduate students in the areas related to the Control and Management on 

Smart City (Buildings) are invited to submit their original research results. The articles cover the following 

topics: (1) Big data and cloud computing technology of smart city. (2) Self-diagnosis techniques of 

electrical & equipment faults in buildings. (3) Health Management of municipal engineering and equipment 

(such as water supply, drainage, heating, gas system and others). (4) Control and detection technology in 

underground utility tunnels. (5) Robot application technology in buildings. (6) Application of Internet of 

Things, wireless sensor network technology in intelligent building system. (7) Development and application 

research on building information model (BIM). (8) New technology of building fire protection and security. (9) 

Energy-saving technology research of building power supply, renewable energy and new energy. (10) 

Environmental monitoring and control technology of modern architecture. (11) Building automation (such as: 

building 3D printing, refabricated building). (12) Application of image and video processing and pattern 

recognition technology in the buildings. (13) Motion control in the building equipment and environment 

(such as: elevator control). (14) Process control in the building equipment and environment (such as: the 

control of air conditioning). (15) Application of advanced control theory in the intelligent building system. (16) 

Intelligent of engineering construction management. (17) Disaster prevention and mitigation and 

emergency decision-making of urban lifeline (power supply, water supply, drainage, heating, gas, urban rail 

transit and other systems). 

Biography 
Yahui Wang, Department chairman of Automation, Beijing University of Civil 

Engineering and Architecture. He is a leader for the constructions information 

and detection control engineering group. In addition, he has the following duties: 

Vice chairman, building robot professional committee of Chinese Association of 

Automation. Executive director of Beijing Association of Automation. Member of 

National Standardization Technical Committee for Electrical Installations of 

Building (SAC/TC205). Member-Project Management Credentials and 

Occupation Skill Appraisal Expert Committee, Ministry of Labor and Social 

Security , PRC. Member of Emergency Management Research Committee, 

China and IPMA. His research interests include (1) Building Environment and 

Automatic Detection and Control base on wireless sensor network, (2) Fault 

Diagnosis and the Fault-tolerant Control of Gas and Construction Equipment and Environmental 

Engineering and Maintenance, (3) Gas conversion in Energy Internet, (4) Project Management, Emergency 

Management in Construction.  

http://www.colostate.edu/
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Special Session 3 

New Energy Control and Smart Energy 

Chair: Qiuye Sun   

Northeastern University, China   

Sunday, 23 August 2020 
08:00-10:00, 10:20-12:20 

Abstract 
Smart energy is an environmentally friendly energy system which has functions of learning, adaptation and 

self-organization to meet the requirements of system security, economy, cleanliness and high efficiency. 

Smart energy with advanced new energy control can not only alleviate the energy crisis and pressure, 

adapt to the needs of human development, but also promote the progress of civilization and accelerate the 

industrial transformation. Therefore, smart energy should be the focus of research now and in the future.  

Smart energy, especially the new energy control, still has great potentials for making further progress. The 

performance of smart energy is limited by computational complexity, heterogeneous data, multiple time 

scale and so on. The high requirements such as analysis of complex operating conditions, real-time 

optimization of hybrid energy motivate smart energy to improve control method or consider combining with 

diversified advanced method. Further research is essential to advance the development of smart energy 

and sustainable energy control. 

Biography 
Qiuye Sun, Professor and Doctoral supervisor at Northeastern University, 

Shenyang, China, has obtained Special Government Allowances from the State 

Council in China and been rewarded as one of Young and middle-aged leading 

scientists from the Ministry of science and technology and New Talents from the 

Ministry of Education in China. His current research interests include the model 

and optimal operation of Energy Internet, the multi-energy management and 

optimization of Distributed Energy System, the coordination and control of 

Multi-agent System, machine learning and its application in energy system, etc. 

He is the secretary-general of the Energy Internet Committee in the Society of 

Automation, the deputy director of the New Energy Science Group the IEEE PES 

conference committee in China and the member of the committee of the Intelligent Energy System 

Committee in the Chinese Society of Artificial Intelligence, the Energy Internet Committee in the China 

Energy Research Institute, the committee on control and decision of cyber physical system in the Society of 

Automation and the Energy Internet Equipment Technology Committee in the China Electrical Technology 

Society. Also, he serves as the Associate Editor of IEEE TNNLS, IET CPS: T&A, IEEE Access, IEEE/CAA 

Journal of Automatica Sinica, CSEE Journal of Power and Energy Systems and Journal of Control and 

Decision. 

http://www.colostate.edu/
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Special Session 4 

IntelliSense and Advanced Sensing, Detection Technology 

Chair: Yong Zhao  

Northeastern University, China   

Sunday, 23 August 2020 
13:30-15:30, 15:50-17:50 

Abstract 
In modern industrial production, to make the equipment work well and achieve the best quality in the normal 
state or the best state, it is needed to use a variety of detection technologies to intellisense and control 
various parameters of the production lines. Now the sensor industry is at a critical stage of developing 
miniaturized, multi-functional, digital, intelligent, systematic and networked sensors.  

This special session is positioned to give a snapshot of the current state of the art in the field of sensing, 
instrumentation and related fields, particularly from the applied perspective, and is also intended to give 
abroad overview of the latest developments, in addition to discussing the process through which 
researchers go through in order to develop sensors, or related systems, which will become more 
widespread in the future.  

Researchers and specialists in the areas related to the IntelliSense and Advanced Sensing, Detection 
Technology will present their original research results covering the following topics: Intelligent monitoring 
and fault diagnosis in the process of production; Novel sensing theory, methods and technology; Advanced 
detection technology, intelligent instrument and apparatus; Internet of Things based intelligent sensing 
system theory and technology; Machine vision and intelligent information processing; Automatic 
identification methods and technology for biological feature; Monitoring, detection and sensing technology 
in Intelligent Transportation; Monitoring, detection and sensing technology in Smart Power Grids; 
IntelliSense and sensing technology in robot; Sensing technology and systems in intelligent diagnosis and 
treatment; Smart home and IntelliSense; IntelliSense and wireless sensor network; Smart skin, intelligent 

Biography 
Yong Zhao received his M.A. and Ph.D. degrees, respectively, from the Harbin 
Institute of Technology, China, in 1998 and 2001. He was a postdoctoral fellow in 
Tsinghua University from 2001 to 2003, and then worked as an associate 
professor in the Department of Automation, Tsinghua University of China. In2006, 
he was a visiting scholar of University of Illinois in Urbana and Champagne, USA. 
In 2008, he was awarded as the “New Century Excellent Talents in University” by 
the Ministry of Education of China. In 2009,he was awarded as the “Liaoning 
Bai-Qian-Wan Talents” by Liaoning Province. In 2011, he was awarded by the 
Royal Academy of Engineering as an academic research fellow of City University 
London. In 2014, he was awardedby the National Science Foundation for 
Distinguished Young Scholars of China. In 2015, he was honored as the Yangtze 
River Scholar Distinguished Professor by the Ministry of Education of China. Now 
he is working in Northeastern University as a full professor. As the academic 

leader and director of his research institute, his current research interests are the development of fiber-optic 
sensors and device, fiber Bragg grating sensors, novel sensor materials and principles, slow light and 
sensor technology, optical measurement technologies. He has authored and co-authored more than 260 
scientific papers and conference presentations, 24patents, and 5 books. He is an associate editor-in-chief 
of ACTA AUTOMATICA SINICA, and a member in the Editorial Boards of the international journals of 
Sensor Letters, Instrumentation Science & Technology, Journal of Sensor Technology, and Advances in 
Optical Technologies. 
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Special Session 5 

Smart Manufacturing and Industrial Intelligence 

Chair: Shixin Liu   

Northeastern University, China   

Sunday, 23 August 2020 
13:30-15:30, 15:50-17:50 

Abstract 

Intelligent manufacturing is an important way to integrate the manufacturing industry with the new 

generation of information technologies such as artificial intelligence, cloud computing, the Internet of things, 

and big data, so as to realize the transformation, upgrading and innovative development of the 

manufacturing industry. 

The purpose of this session is to bring researchers engaging in intelligence manufacturing together to 

cooperate and communicate with each other. Experts and scholars, graduate students in the areas related 

to the intelligent manufacturing are warmly invited to submit their original research results. The articles 

cover the following topics: intelligent analysis and decision making; intelligent logistics and supply chains; 

intelligent production planning and scheduling; intelligent manufacturing knowledge management; 

intelligent manufacturing service management; industrial big data and its application inintelligent 

manufacturing; intelligent industrial robots; cyber physical system and intelligent factory. 

Biography 

Shixin Liu received his B.S. degree in Mechanical Engineering from 

Southwestern Jiaotong University, China in 1990, M.S. degree and Ph. D. degree 

in Systems Engineering from Northeastern University, China in 1996, and 2000. 

He is currently a Professor of the State Key Laboratory of Synthetical Automation 

for Process Industries, and the College of Information Science and Engineering, 

Northeastern University, China. His research interests are in intelligent 

optimization algorithm, machine learning, computer vision, theory and method of 

planning and scheduling. He has over 100 publications including 1 book. 

http://www.colostate.edu/
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Special Session 6 

Future Robotics Technology and Application 

Chair: Jingbing Zhang 

Advanced Remanufacturing and Technology Centre, A*STAR, Singapore 
Chair: Zhengguo Li  

Institute for Infocomm Research, A*STAR, Singapore

Sunday, 23 August 2020 
13:30-15:30 

Abstract 
Robots are revolutionizing manufacturing, healthcare, logistics, agriculture, or even home. The rise of 

robots has created a big gap for robotics talent and stimulated great interests in robotics research from both 

academia and industries. With the accumulation of practical experience, technology advances, and the 

wide spread applications, the development of robots in the future will be more intelligent, connected, 

collaborative, and autonomously mobile. The objective of this session is to provide a forum for researchers 

to discuss and disseminate research work related to emerging technologies that are defining future 

robotics. 

Biography 

Jingbing Zhang  is currently Research Director and lead analyst at IDC Asia 

Pacific responsible for leading IDC's worldwide robotics research program. Dr. 

Zhang's core research coverage and expertise include robotics, Industry 4.0, 

smart manufacturing, MES, and logistics system automation technologies and 

their industrial applications. 

From 2008-2015, Dr. Zhang worked as Senior Director and Engineering Site 

Leader at Kulicke & Soffa headquarter in Singapore, where he provided site 

leadership, coaching, and mentoring to the Singapore engineering R&D 

department. From 1992-2008, he worked in Singapore Institute of Manufacturing 

Technology with increasing responsibilities as manager of various research 

groups, director, and member of the institute’s management committee.  

Dr Zhang has been invited to provide robotics related analysis and perspectives for multiple media outlets, 

including Channel NewsAsia, CNBC, CNBC Managing Asia, The Guardian, The Diplomat, Bloomberg 

News, 21st Century Business Herald, CKGSB (Cheung Kong Graduate School of Business) KNOWEDGE, 

Taiwan Business TOPICS, South China Morning Post (SCMP), Limitless IQ,and so forth 

Dr Zhang received the B.Eng. degree in industrial automation from Tsinghua University in 1985; the Ph.D. 

degree from Loughborough University, United Kingdom, in 1992; and the MBA degree, with distinction,from 

the University of Birmingham, United Kingdom, in 2001; and attended the International Executive program 

at INSEAD (France/Singapore, 2006/2007). He received the IES Prestigious Engineering Achieved award 

from the Institution of Engineers Singapore (IES) in 2003. Dr Zhang is a senior member of IEEE, and served 

http://www.colostate.edu/
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as AdCom member of the IEEE Industrial Electronics Society, Chair/vice-chair of IEEE IES Singapore 

Chapter, Associate Editor of IEEE Transactions on Industrial Electronics, and general chair of IEEE 

conferences including INDIN 2006, ICIEA 2010, ICIEA 2015, and so on. He has authored and co-authored 

over 80 technical publications in peer reviewed journals and conferences. 

Zhengguo Li  (SM’03) received the B.Sci. and M.Eng. from Northeastern 

University, Shenyang, China, in 1992 and 1995, respectively, and the Ph.D. 

degree from Nanyang Technological University, Singapore, in 2001. 

His current research interests include computational photography, mobile 

imaging, video processing & delivery, and switched and impulsive control. He 

has co-authored one monograph, more than 190 journal/conference papers 

including more than 40 IEEE Transactions, and eleven granted USA patents, 

including normative technologies on scalable extension of H.264/AVC and HEVC. 

He has been actively involved in the development of H.264/AVC and HEVC 

since 2002. He had three informative proposals adopted by the H.264/AVC and 

three normative proposals adopted by the HEVC. Currently, he is with the Agency for Science, Technology 

and Research, Singapore. He is a member of SIG on computational imaging. He served a General Chair of 

IEEE ICIEA in 2016, a Technical Brief Co-Founder of SIGGRAPH Asia, a General Co-Chair of CCDC in 

2013, leading Workshop Chair of IEEE ICME in 2013, and an Area Chair of IEEE ICIP 2016. He was an 

Associate Editor of IEEE Signal Processing Letters from 2014-2016 and is an Associate Editor of IEEE 

Transactions on Image Processing Since 2016. 
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Special Session 7 

Fractional Calculus and Fractional-order Systems 

 Chair: Dingyu Xue  

Northeastern University, China 

Monday, 24 August 2020 
08:00-10:00, 10:20-12:20 

Abstract 

Fractional calculus and fractional-order systems are rapid developing topics in science and engineering of 

today. For certain systems, the integer-order modeling techniques may not yield accurate descriptions to 

the systems behaviors, especially to the systems with memories. Fractional calculus brings in a new way in 

system modeling, and successful cases can be found in control theory, mathematics, mechanics, biology, 

chemistry, and signal and image processing. The research areas in the special session include 

fundamental theory in fractional calculus, numerical algorithms and implementations in fractional calculus, 

stability and qualitative analysis of fractional-order systems, strategies and algorithms in fractional-order 

control systems, modeling, analysis, simulation and design in fractional-order controls, modeling, 

identification and applications in special materials, fractional derivative modeling of physical processes in 

complex media, fractional calculus applications in signal and image processing, fractional calculus 

applications in science and engineering.  

Biography 

Dingyu Xue received his doctorate from Sussex University, England in 1992. 

He is now a professor at Northeastern University, China. He started the 

research work on fractional calculus and control since earlier 2000s, and had 

contributions include high-precision algorithms, simulation schemes for 

fractional-order differential equations of any complexity, and fractional-order 

controller design. His recent monograph “Fractional-order Control Systems – 

Fundamentals and Numerical Implementations” (Berlin: De Gruyter, 2017) 

bridges the gap between the theoretical work and numerical implementation, 

such that any research may try to introduced fractional calculus into his own 

fields and compare the results. His MATLAB FOTF Toolbox was among the 

earliest toolboxes in fractional-order control community and the recent versions are used extensively by the 

researchers worldwide. 

http://sydney.edu.au/engineering/people/joe.dong.php
http://english.ucas.ac.cn/
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Special Session 8 

Optimization and Control of Cyber Physical Systems 
Chair: Guang-Hong Yang 

Northeastern University, China 

Sunday, 23 August 2020 
8:00-17:50 

Abstract 
Cyber-physical systems are the deep integration of cyber systems and physical devices. They are complex 

multi-dimensional systems that combine computation, communication, and control together. Cyber-physical 

systems are the new generation of intelligent system with wide applications in transportation, power system 

and smart building. 

This session mainly focuses on the current development, new progress, the results (theory, experiment), 

and challenges of Cyber-physical systems from both theoretical and practical perspectives. 

Biography 
Guang-Hong Yang received the B.S. and M.S. degrees in Mathematics, and Ph.D. 

degree in control theory and control engineering with Northeast University, 

Shenyang, China, in 1983, 1986, and 1994, respectively. From 2001 to 2005, he 

was a Research Scientist/Senior Research Scientist with the National University of 

Singapore, Singapore. He is currently a professor and the dean with the College of 

Information Science and Engineering, Northeastern University. He has published 3 

monographs and over 400 international journal papers. His current research 

interests include fault detection and isolation, cyber–physical systems, and 

unmanned systems. He is a Deputy Editor-in-Chief for the Journal of Control and 

Decision, an Editor for the International Journal of Control, Automation and 

Systems, and an Associate Editor for the International Journal of Systems Science, 

the IET Control Theory and Applications and the IEEE Transactions on Fuzzy Systems, and was a Clarivate 

Analytics Highly Cited Researcher in 2019. 

8.1  On Joint Analysis and Co-design of Communication and Control in 

Industrial Internet of Things 

Xianghui Cao 

Southeast University, China 

Biography 

Xianghui Cao received the B.S. and Ph.D. degrees in control science and 

engineering from Zhejiang University, Hangzhou, China, in 2006 and 2011, 

respectively. From 2012 to 2015, he was a Senior Research Associate with the 

Department of Electrical and Computer Engineering, Illinois Institute of Technology, 

Chicago, IL, USA. He is currently a Professor with the School of Automation, 

Southeast University, Nanjing, China. His current research interests include 

cyber-physical systems, industrial Internet of Things, wireless networked control, and 

network security. He served as the Technical Program Co-Chair for The Youth 

Academic Annual Conference of Chinese Association of Automation in 2019, the 

http://www.colostate.edu/
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Symposium Co-Chair for ICNC 2017 and IEEE/CIC ICCC 2015, and an International Program Committee 

member for IFAC CPHS 2020. He also serves as an Associate Editor for ACTA Automatica Sinica, 

IEEE/CAA Journal of Automatica Sinica. He was a recipient of the First Prize of Natural Science Award of 

Ministry of Education of China in 2017 and the Best Paper Runner-Up Award from ACM MobiHoc in 2014. 

8.2  Control and Communication of Connected Vehicles 

in Transportation Cyber Physical Systems

Ge Guo 

Northeastern University, China 

Biography 
Ge Guo, Professor and Doctoral supervisor in Northeastern University, China; 

Doctoral supervisor in Dalian Maritime University, China. He received the B.S. 

degree in Automatic Instrument and Equipment and the Ph. D. degree in Control 

Science and Engineering, respectively, from Northeastern University, Shenyang, in 

1994 and 1998. His current research interests include intelligent transportation 

systems, car-sharing and mobility systems, cooperative control of connected 

vehicles, cyber-physical systems, etc. He has published about 200 papers within 

these areas, including 40 regular papers in international journals and eight 

highly-cited papers. He was an honoree of the Young Scientist Award of Chinese 

Association of Automation, the New Century Excellent Talent in Universities in 

China, nominee for the Gansu Top Ten Excellent Youths, award recipient from the Fok Ying Tong 

Education Foundation, Qianjiang Scholar Professor of Zhejiang, Dalian Leading Talent, etc. 

He is an IEEE Senior Member, Also, he serves as the Managing Editor of the International Journal of 

Systems, Control, and Communications, an Associate editor for Information Sciences and IEEE Intelligent 

Transportation Systems Magazine, and an Editorial Board Member of ACTA Automatica Sinica, Journal of 

Control and Decision (both Chinese edition and English edition), Journal of Control Engineering. He was 

awarded the Outstanding Reviewer of several journals like Annual Reviews in Control, etc. 

8.3  Some Issues Related to Control in the Field of 

Cyber Physical Systems 

Fei Hao 

Beihang University, China

Biography 

Fei Hao received the Ph.D. degree in dynamics and control from Peking University,

in 2002. From 2002 to 2004, he was a Postdoctoral Researcher with the Center for 

Systems and Control, Peking University. Since 2004, he has been with the Seventh 

Research Division, Beihang University. He is currently a Professor with Beihang 

University. His research interests include robust and optimal control, event- 

triggered control, hybrid systems, and networked control systems. He server as a 

member for several Technical Committees, such as Technical Committee on Control 

and Decision of Cyber Physical Systems. 
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8.4  Research on Demand Response Management of Multiple Microgrids 

and Electricity Users Based on Stackelberg Game 

Tao Li 

East China Normal University, China

Biography 

Tao Li received the B. E. degree in automation from Nankai University, Tianjin, 

China, in 2004, and the Ph.D. degree in systems theory from the Academy of 

Mathematics and Systems Science, Chinese Academy of Sciences, Beijing, China, 

in 2009. Since January 2017, he has been with East China Normal University, 

Shanghai, China, where now he is a Professor of the School of Mathematical 

Sciences, the Director of the Department of Mathematical Intelligence Science and 

an affiliated faculty member of NYU-ECNU Institute of Mathematical Sciences at 

New York University Shanghai. Dr. Li’s current research interests include stochastic 

systems, Cyber-Physical multi-agent systems and game theory. He received the 

28th “Zhang Siying“ (CCDC) Outstanding Youth Paper Award in 2016, the Best Paper Award of the 7th 

Asian Control Conference with coauthors in 2009, and honorably mentioned as one of five finalists for 

Young Author Prize of the 17th IFAC Congress. He was entitled Dongfang Distinguished Professor in 

Systems Science by Shanghai Municipality in 2012, received the Excellent Young Scholar Fund from NSFC 

in 2015 and was elected to the 2017 Chang Jiang Scholars Program, Ministry of Education, China, Youth 

Scholar. He now serves as Associate Editor of several journals including Systems and Control Letters and 

SCIENCE CHINA Information Sciences. He is a member of IFAC Technical Committee 1.5 on Networked 

Systems. 

8.5  Fully Distributed Event-triggered Cooperative Control

Zhongkui Li 

Peking University, China 

Biography 

Zhongkui Li received the B.S. degree in space engineering from the National 

University of Defense Technology, China, in 2005, and his Ph.D. degree in 

dynamics and control from Peking University, China, in 2010. Since 2013, he has 

been with the Department of Mechanics and Engineering Science, College of 

Engineering, Peking University, China, where he is currently a tenured Associate 

Professor. 

Dr. Li is an author of a book Cooperative Control of Multi-Agent Systems: A 

Consensus Region Approach (CRC press, 2014) and has published a number of 

journal papers. His current research interests include cooperative control of multi-agent systems, networked 

control systems, autonomous unmanned systems. He serves as an associate editor for IEEE Trans. 

Automatic Control and Nonlinear Analysis: Hybrid Systems. 

Dr. Li was selected into the Changjiang Scholars Program (Young Scholar), Ministry of Education of China, 
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in 2017, and the Clarivate Analytics Highly Cited Researchers in Engineering in 2018. He was the recipient 

of the State Natural Science Award of China (Second Prize) in 2015, the Yang Jiachi Science and 

Technology Award in 2015, and the National Excellent Doctoral Thesis Award of China in 2012. His 

coauthored papers received the IET Control Theory & Applications Premium (Best Paper) Award in 2013, 

the IEEE CSS Beijing Chapter Young Author Prize in 2013, and the 2009-2011 Best Paper Award of Journal 

of Systems Science & Complexity in 2012. 

8.6  Resilient Cooperative Source Seeking of Double-Integrator 

Multi-Robot Systems under Deception Attacks

Jiahu Qin 

University of Science and Technology of China, China 

Biography 

Jiahu Qin received the first Ph.D. degree in control science and engineering from 

the Harbin Institute of Technology, Harbin, China, in 2012, and the second Ph.D. 

degree in systems and control from Australian National University, Canberra, ACT, 

Australia, in 2014. 

He is currently a Professor with the Department of Automation, University of 

Science and Technology of China, Hefei, China. His current research interests 

include multiagent systems, complex dynamical networks, and cyber-physical 

systems. 

8.7  Cooperative Control of Multiple Resources in 

DC Microgrid Based on CPS Theory

Yan-Wu Wang 

Huazhong University of Science and Technology, China 

Biography 

Yan-Wu Wang received the B.S. degree in automatic control, the M.S. degree and 

the Ph.D. degree in control theory and control engineering from Huazhong 

University of Science and Technology (HUST), Wuhan, China, in 1997, 2000, and 

2003, respectively. Since 2009, she has been a professor with the School of 

Artificial Intelligence and Automation, HUST. Currently she is also with the Key 

Laboratory of Image Processing and Intelligent Control, Ministry of Education, 

China. Her research interests include hybrid systems, cooperative control and 

multi-agent systems with applications in smart grid. 

Dr. Wang was a recipient of several awards, including the first prize of Hubei Province Natural Science in 

2014, the first prize of the Ministry of Education of China in 2005, and the Excellent PhD Dissertation of 

Hubei Province in 2004, China. In 2008, she was awarded the title of "New Century Excellent Talents" by 

the Chinese Ministry of Education. 
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Biography 

Zhaojing Wu is a professor in the School of Mathematics and Information Science, 

Yantai University, China, and is employed as special professor of Taishan scholar in 

Shandong Province. He received the M.S. and Ph.D. degrees from Qufu Normal 

University and Northeastern University, China, in 2003 and 2005, respectively. He 

He was the outstanding reviewer for IEEE Transactions on Automatic Control in 

2012 and obtained the best conference paper award of IEEE ICCSS 2016. His 

research interests include nonlinear control, adaptive control, stochastic stability 

analysis, stochastic dissipative systems, stochastic Hamiltonian systems, 

stochastic Lagrangian systems and stochastic switched systems. He is the author of more than 20 papers 

published in IEEE Transactions on Automatic Control,  Automatica and Siam Journal on Control and 

Optimization. 

8.9  Formal Methodologies for Analysis and Control of 

Cyber-physical Systems  

Xiang Yin 

Shanghai Jiao Tong University, China 

Biography 

Xiang Yin received the B.Eng degree from Zhejiang University in 2012, the M.S. 

degree from the University of Michigan, Ann Arbor, in 2013, and the Ph.D degree 

from the University of Michigan, Ann Arbor, in 2017, all in Electrical Engineering. He 

joined the Department of Automation, Shanghai Jiao Tong University in 2017, 

where is an Associate Professor. His research interests include control and 

diagnosis of discrete-event systems, formal methods, security and their 

applications to cyber and cyber-physical systems. 

Dr. Yin received the Outstanding Reviewer Awards from Automatica, the IEEE 

Transactions on Automatic Control and the Journal of Discrete Event Dynamic 

Systems. Dr. Yin also received the IEEE Conference on Decision and Control (CDC) Best Student Paper Award 

Finalist in 2016. He is the co-chair of the IEEE CSS Technical Committee on Discrete Event Systems. He is also 

a member of the IEEE CSS Conference Editorial Board. Dr. Yin received the Thousand Youth Plan in 2017. 

8.10  Attack Detection for Motion Control Systems Using Time and 

Frequency Domain Analysis of Sensor Data 

Wen-An Zhang 

Zhejiang University of Technology, China 

Biography 

8.8  Pulse Width Modulation Control of Random Robotic System 
Driven by DC-motor  

Zhaojing Wu 
Yantai University, China 

https://www.baidu.com/link?url=zX5gyRQUVGlX7_mxTI2EMv9T5w3w9bV-_YSapwEGIfS4DDgy8wSgJhfP7H3xe-BY1qY796jlJE8uB1bemiT2o_&wd=&eqid=de7f128d00004057000000065ea8587e
https://www.baidu.com/link?url=zX5gyRQUVGlX7_mxTI2EMv9T5w3w9bV-_YSapwEGIfS4DDgy8wSgJhfP7H3xe-BY1qY796jlJE8uB1bemiT2o_&wd=&eqid=de7f128d00004057000000065ea8587e
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Wen-An Zhang received the Ph.D. degree in Control Theory and Control Engineering 

from Zhejiang University of Technology, China, in 2010. He has been with Zhejiang 

University of Technology since 2010 where he is now a professor at Department of 

Automation. He was a senior research associate at Department of Manufacturing 

Engineering and Engineering Management, City University of Hong Kong, 2010-2011. 

He was awarded an Alexander von Humboldt Fellowship in 2011-2012. His current 

research interests include cyber-physical systems security, networked control systems, 

and multi-sensor information fusion estimation. He has been serving as a subject editor 

for Optimal Control Applications and Methods from September 2016. 

8.11  Data Analytics Based Large-scale Nonstationary Industrial 

Process Monitoring  

Chunhui Zhao 

Zhejiang University, China

Biography 
Chunhui Zhao was graduated from Northeastern University in 2009 and has been 

a Professor with the College of Control Science and Engineering, Zhejiang 

University, Hangzhou, China. Her research interests include statistical machine 

learning and data mining for industrial application. She has authored or coauthored 

more than 120 papers in peer-reviewed international journals. She has published 2 

monographs and authorized 25 invention patents. She has hosted more than 20 

scientific research projects, including the NSFC funds, National key R&D project, 

provincial projects and corporate cooperation projects. She was the recipient of the 

National Top 100 Excellent Doctor Thesis Nomination Award, New Century 

Excellent Talents in University, China, and the National Science Fund for Excellent 

Young Scholars, respectively. She has also obtained the first Automation Society Young Women Scientist 

Award, the Process Control Youth Award, etc., and is now an IEEE senior member. She has served AE of 

three International Journals, including Journal of Process Control, Control Engineering Practice and 

Neurocomputing, and two domestic journals, including Control and Decision, and Control Engineering. 

8.12  Coordinated Attacks Targeting at Integrated Energy System 

Based on Worm Propagation Model 

Qiuye Sun 

Northeastern University, China 

Biography 

Qiuye Sun, Professor and Doctoral supervisor at Northeastern University, 

Shenyang, China, has obtained Special Government Allowances from the State 

Council in China and been rewarded as one of Young and middle-aged leading 

scientists from the Ministry of science and technology and New Talents from the 

Ministry of Education in China. His current research interests include the model and 

optimal operation of Energy Internet, the multi-energy management and 

optimization of Distributed Energy System, the coordination and control of 

Multi-agent System, machine learning and its application in energy system, etc. 

He is the secretary-general of the Energy Internet Committee in the Society of 
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Automation, the deputy director of the New Energy Science Group the IEEE PES conference committee in 

China and the member of the committee of the Intelligent Energy System Committee in the Chinese Society 

of Artificial Intelligence, the Energy Internet Committee in the China Energy Research Institute, the 

committee on control and decision of cyber physical system in the Society of Automation and the Energy 

Internet Equipment Technology Committee in the China Electrical Technology Society. Also, he serves as 

the Associate Editor of IEEE TNNLS, IET CPS: T&A, IEEE Access, IEEE/CAA Journal of Automatica Sinica, 

CSEE Journal of Power and Energy Systems and Journal of Control and Decision. 
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Saturday, 22 August 2020 

SatA03 Room03 
Hybrid systems and discrete event systems (I) 13:30-16:30 
Chair: Yiwen Qi   Shenyang Aerospace Univ. 
CO-Chair: Shigang Wang Heilongjiang Univ. 

13:30-13:50 SatA03-1 

Feasibility Verification of Train Operations Using Petri Nets 
Luxi Wang Southwest Jiaotong Univ. 
Yin Tong Southwest Jiaotong Univ. 
Xiaomin Wang Southwest Jiaotong Univ. 

13:50-14:10 SatA03-2 

Acceleration Control Design for Turbofan Aero-engines Based on A 
Switching Control Strategy 
Chao Chen AECC Shenyang Engine Research Inst. 
Dan Ma Northeastern Univ. 
Xiaoqi Mao Northeastern Univ. 
Haobo Sun AECC Shenyang Engine Research Inst. 

14:10-14:30 SatA03-3 

D-stability analysis for sampled-data system with short time-varying 
delay 
Shigang Wang Heilongjiang Univ. 
Yongli Bi Heilongjiang Univ. 
Wenjuan Qi Heilongjiang Univ. 

14:30-14:50 SatA03-4 

Robust Control of Networked Discrete-Event Systems Using 
Predictive Supervisors 
Fei Wang Shanghai Inst. of Tech. 
Shaolong Shu Tongji Univ. 
Ziqiang Chen Shanghai Jiao Tong Univ. 
Feng Lin Wayne State Univ. 

14:50-15:10 SatA03-5 

Passivity Analysis and Feedback Passification of Switched 
Nonlinear Systems 
Xiaoxiao Dong Shenyang Univ. of Tech. 
Tao Sun Shenyang Univ. of Tech. 
Jing Zhang Shenyang Univ. of Tech. 

15:10-15:30 SatA03-6 

Echo State Network based on Phase Space Reconstruction: El Niño 
3 Index Forecasting 
Shaoshuai Wang Zhejiang Univ. 
Jiezhou Yu Zhejiang Univ. 
Jun Meng Zhejiang Univ. 

15:30-15:50 SatA03-7 

L1-gain Analysis and Control for Discrete-time Switched Positive 
Systems with Dwell Time Constraint 
Jian Shen The 28th Research Inst. of China Electronics

 Tech. Group Corporation 
Tao Wang Hohai Univ. 
Zhaoxia Duan Southeast Univ. 

15:50-16:10 SatA03-8 

Event-triggered Reset Controller Design and Its Application to 
Trajectory Tracking for USV System 
Shuyu Zhang Nanjing Univ. of Science and Tech. 
Haoping Wang Nanjing Univ. of Science and Tech. 
Yang Tian Nanjing Univ. of Science and Tech. 

16:10-16:30 SatA03-9 

Resilient Event-triggered Control for Switched Linear Systems With 
Network Attacks 
Wei Guan Shenyang Aerospace Univ. 
Ning Xing Shenyang Aerospace Univ. 
Yiwen Qi Shenyang Aerospace Univ. 
Shuo Yuan Shenyang Aerospace Univ. 
Xindi Xu Shenyang Aerospace Univ. 
Ziyang Liu Shenyang Aerospace Univ. 
Yiwen Tang Shenyang Aerospace Univ. 

SatA04 Room04 
Connected Vehicle and Future Smart Transportation(I)            

13:30-16:30 (Special Session) 
Chair: Yongfu Li Chongqing Univ. of Posts and Telecommunications         

13:30-13:50 SatA04-1 

MEMS Gyroscopes Development and Application Overview on 
Intelligent Vehicles 
Xinfeng Zhang  Technical Center of Dongfeng Motor 
Jingjing Fan  North China Univ. of Technology 

Zhipeng Li China North Engine Research Institute 
Mengtong Zhao North China Univ. of Technology 

13:50-14:10 SatA04-2 

An Optimization for Traffic Signal Control with a Stochastic Link 
Flow Model 
Siyuan Liu Univ. of Chinese Academy of Sciences 
Shu Lin Univ. of Chinese Academy of Sciences 

14:10-14:30 SatA04-3 

Non-Segmented Chinese License Plate Recognition Algorithm 
based on Deep neural Networks 
Wenbin Gong Naval Univ. of Engineering 
Zhangsong Shi Naval Univ. of Engineering 
Qiang Ji Naval Univ. of Engineering 

14:30-14:50 SatA04-4 

Pursuit Model Development and Calibration Methodology for 
Automated  Parking  Function 
David Barbe Transmission and Vehicle 

AVL Technical Center (Shanghai) Co., Ltd 
Xin Yang Transmission and Vehicle 

AVL Technical Center (Shanghai) Co., Ltd 
Zenghong 
Chen 

Transmission and Vehicle 
AVL Technical Center (Shanghai) Co., Ltd 

Hao Ye Transmission and Vehicle 
AVL Technical Center (Shanghai) Co., Ltd 

Ting Chen Transmission and Vehicle 
AVL Technical Center (Shanghai) Co., Ltd 

Siyuan Fan Transmission and Vehicle 
AVL Technical Center (Shanghai) Co., Ltd 

Xiaoyuan 
Cai 

Transmission and Vehicle 
AVL Technical Center (Shanghai) Co., Ltd 

Yating Guo Transmission and Vehicle 
AVL Technical Center (Shanghai) Co., Ltd 

Tao Yang Transmission and Vehicle 
AVL Technical Center (Shanghai) Co., Ltd 

14:50-15:10 SatA04-5 

Study of Detection Method on Real-time and High Precision Driver 
Seatbelt 
Dongsheng Yang Chinese Academy of Science Univ. 
Ying Zang Chinese Academy of Science Univ. 
Qingshan Liu Huzhou Univ. 

15:10-15:30 SatA04-6 

Adaptive Window Size Based Deep Neural Network for Driving 
Maneuver Prediction 
Jun Gao Jianghan Univ. 
Honghui Zhu Wuhan Univ. of Technology 
Yi Lu Murphey Univ. of Michigan-Dearborn 

15:30-15:50 SatA04-7 

Vehicle Tracking Method in Polar Coordinate System Based on 
Radar and Monocular Camera 
Jingxiang Ma Chongqing Univ. of Posts and Telecommunications 
Zhen Tian Chongqing Univ. of Posts and Telecommunications 
Yinguo Li Chongqing Univ. of Posts and Telecommunications 
Ming Cen Chongqing Univ. of Posts and Telecommunications 

15:50-16:10 SatA04-8 

The Vehicle’s Velocity Prediction Methods Based on RNN and 
LSTM Neural Network 
Yi Du Shandong Univ. 
Naxin Cui Shandong Univ. 
Huixin Li Shandong Univ. 
Hao Nie Shandong Univ. 
Yuemei Shi Shandong Univ. 
Ming Wang Shandong Univ. 
Tao Li Shandong Univ. 

16:10-16:30 SatA04-9 

Coordinated longitudinal and lateral vehicle stability control based 
on the combined-slip tire model in the MPC framework 
Zihan Li Jilin Univ. 
Ping Wang Jilin Univ. 
Hong Chen Tongji Univ. 

SatA05 Room05 
Control and Management on Smart City(I) 

13:30-16:10 
Beijing Univ. of Civil Engi. and Architecture 

(Special Session) 
Chair: Yahui Wang 
CO-Chair:Hongyan Ma Beijing Univ. of Civil Engi. and Architecture

13:30-13:50 SatA05-1 

Image noise recognition algorithm based on BP neural network 
Yi Huo Beijing Univ. of Civil Engi. and Architecture 

~
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XiaoXuan Ma Beijing Univ. of Civil Engi. and Architecture 

13:50-14:10 SatA05-2 

Research on the development of smart family in the era of digital 
economy 
Yanbin Zhao Harbin Institute of Technology 
Kuiyu Tang Harbin Institute of Technology 
Jian Gao  Qingdao Univ. of Science and Technology 
Yumei Wang Qingdao Univ. of Science and Technology 

14:10-14:30 SatA05-3 

Constructing Multi-level Safety System of Gas IoT which is 
Characterized by Cloud, Management and Terminals 
Jieyu Jin Beijing Univ. of Civil Engineering and Architecture 
Sijie Li Beijing Univ. of Civil Engineering and Architecture 

14:30-14:50 SatA05-4 

Research on the Assistant Decision-making of Gas Regulator Based 
on Case-based Reasoning 
Sijie Li Beijing Univ. of Civil Engineering and Architecture 
Yahui Wang Beijing Univ. of Civil Engineering and Architecture 
Yinxing Dong  Beijing North Hua chuang Vacuum Tech. Co, Ltd 

14:50-15:10 SatA05-5 

Student Action Recognition Based on Deep Convolutional 
Generative Adversarial Network 
Yanyan Cheng Beijing Institute of Technology 
Zhongjian Dai Beijing Institute of Technology 
Ye Ji Beijing Institute of Technology 
Simin Li Beijing Institute of Technology 
Zhiyang Jia Beijing Institute of Technology 
Kaoru Hirota Beijing Institute of Technology 
Yaping Dai Beijing Institute of Technology 

15:10-15:30 SatA05-6 

Analysis and Optimization of Ancient Building Lighting Based on 
DIALux 
Jiaming Dou Beijing Univ. of Civil Engineering and Architecture 
Hongyan Ma Beijing Univ. of Civil Engineering and Architecture 

15:30-15:50 SatA05-7 

The Gas Regulator Fault Diagnosis Based on PCA-GRA Combined 
Algorithm 
Shengnan Li Beijing Univ. of Civil Engineering and Architecture 
Huaixiu Wang Beijing Univ. of Civil Engineering and Architecture 
Yahui Wang Beijing Univ. of Civil Engineering and Architecture 

15:50-16:10 SatA05-8 

Evaluating Street View Cognition of Visible Green Space in 
Fangcheng District of Shenyang with the Green View Index 
Yanhua Fu Northeastern Univ. 
Yang Song Northeastern Univ. 

Room06 
13:30-16:30 

 Northeast Electric Power Univ. 

SatA06 
Fuzzy systems and Fuzzy control 
Chair: Wenshuo Liang   
CO-Chair: Zhang Guobao Southeast Univ. 

13:30-13:50 SatA06-1 

PCR Instrument Temperature Control System Based on Multimodal 
control 
Ji Li  Tianjin University of Tech. 
Shihao Liu  Tianjin University of Tech. 
Shilin li  Tianjin Era Biology Tech Co. Ltd. 
Pengyuan Zhang Tianjin Era Biology Tech Co. Ltd. 
Hongli Liu  Tianjin University of Tech. 
Lei Shao  Tianjin University of Tech. 

13:50-14:10 SatA06-2 

EMA Servo Control System Based on PMSM 
Yong Zhou  Northwestern Polytechnical Univ. 
Hao Zhou  Northwestern Polytechnical Univ. 
Jiaying Lou Northwestern Polytechnical Univ. 
Qinyu Jiang Northwestern Polytechnical Univ. 

14:10-14:30 SatA06-3

Controller Design of Negative Pressure Adsorption System for 
Crawling Robot 
Wenshuo Liang  Northeast Electric Power Univ. 
Gong Wang  Northeast Electric Power Univ. 
Xianshuang Yao Northeast Electric Power Univ. 

14:30-14:50 SatA06-4

Fuzzy Control of Electromagnetic Blank Holder System 
Zengzeng Fan  Univ. of Jinan. 
Qiang Wang  Univ. of Jinan. 

Fang He Univ. of Jinan. 

14:50-15:10 SatA06-5 

Application of Fuzzy PID Control Algorithm Based on Genetic 
Self-tuning in Constant Temperature Incubator 
Hu Yue  Northeastern Univ. 
Wang Fuqiang Northeastern Univ. 
Qin Lifeng  Northeastern Univ. 
Gong Jun  Northeastern Univ. 
Liu Benke  Northeastern Univ. 

15:10-15:30 SatA06-6

Equivalent Fuzzy Sliding Mode Control of the Web Tension in 
Unwinding System 
Tao Xiong  Wuhan Inst. of Tech. 

Hubei Key Laboratory of Optical Information 
and Pattern Recognition 

Dangdang Zou Wuhan Inst. of Tech. 
Gan Zhou Wuhan Inst. of Tech. 

15:30-15:50 SatA06-7 

Research on Smelting Temperature Control of Wear-resistant Ring 
Raw Materials Based on Stepped Fuzzy PID 
Menglong Cao Qingdao Univ. of Science and Tech. 
Qingzhan Li  Qingdao Univ. of Science and Tech. 

15:50-16:10 SatA06-8 

Research on Fuzzy Control of Switched Reluctance Motor 
Xiao Zhiyao Southeast Univ. 
Zhang Guobao  Southeast Univ. 
Huang Yongming Southeast Univ. 

16:10-16:30 SatA06-9 

Adaptive Fuzzy PID for Proton Exchange Membrane Fuel Cell 
Oxygen Excess Ratio Control 
Xiao Tang  Central South Univ. 
Chunsheng Wang Shenzhen Jiton Intelligent Tech. Co. LTD 
Jianhui Mao  Central South Univ. 
Zijian Liu  Central South Univ. 

SatA07 Room07 
Computer Games (Invited Session) 13:30-16:10 
Chair: Jiao Wang Northeastern Univ. 
CO-Chair: Yajie Wang Shenyang Aerospace Univ. 

13:30-13:50 SatA07-1 

Optimization of Connect6 based on Principal Variation Search and 
Transposition Tables Algorithms 
Zhiyang Qi Beijing Institute of Technology 
Xiaosong Huang Beijing Institute of Technology 
Yu Shen Beijing Institute of Technology 
Jiyun Shi Beijing Institute of Technology 

13:50-14:10 SatA07-2 

Military Chess Game Search Algorithm based on Deep Search 
Yuelin Wang Shenyang Aerospace Univ. 
Jiehong Wu Shenyang Aerospace Univ. 
Junyi Zhang Shenyang Aerospace Univ. 
Wei Zhang Shenyang Aerospace Univ. 

14:10-14:30 SatA07-3 

Computer-Bridge Software Test Platform Based on Anonymous 
Pipe 
Yuxi Chen  Shenyang Aerospace Univ. 
Hong kun  Shenyang Aerospace Univ. 
Jize Wang  Shenyang Aerospace Univ. 
Zijian Ni  Shenyang Aerospace Univ. 
Yajie Wang Shenyang Aerospace Univ. 

14:30-14:50 SatA07-4 

Intelligent Design of Computer Bridge 
Jize Wang Shenyang Aerospace Univ. 
Hongkun Qiu Shenyang Aerospace Univ. 
Yuxi Chen Shenyang Aerospace Univ. 
Yajie Wang Shenyang Aerospace Univ. 

14:50-15:10 SatA07-5 

An Evolutionary Game Tree Search Algorithm of Military Chess 
Game Based on Neural Value Network 
Tingzhen Liu Shenyang Univ. of Technology 
Derun Ai Shenyang Univ. of Technology 
Yimin Ma Shenyang Univ. of Technology 
Xia Yu Shenyang Univ. of Technology 
Yong Duan Shenyang Univ. of Technology 
Yuan He Shenyang Univ. of Technology 

15:10-15:30 SatA07-6 
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Imperfect and Cooperative Guandan Game System 
Hengheng Shen Anhui Univ. 
Lei Wu Anhui Univ. 
Yang Li Anhui Univ. 
Xuejun Li Anhui Univ. 

15:30-15:50 SatA07-7 

Design and Application of Computer Games Algorithm of Checkers 
Jun Tao Rowan Univ. 
Gui Wu Jianghan Univ. 
Xueliang Pan Jianghan Univ. 

15:50-16:10 SatA07-8 

Optimization and Improvement for the Game 2048 Based on the 
MCTS Algorithm 
Jun Tao Jianghan Univ. 
Gui Wu Jianghan Univ. 
Zhentong Yi Jianghan Univ. 
Peng Zeng Jianghan Univ. 

SatA08 Room8 
Variable structure control 13:30-16:30 
Chair: Xiaori Gao    Dalian Maritime Univ. 
CO-Chair: Bo Li Shanghai Maritime Univ. 

13:30-13:50 SatA8-1 

Composite Sliding Mode Control for PMSM Speed Regulation 
System 
Zhang Lei Jiangsu Univ. 
Xu Bo Jiangsu Univ. 
Ji Wei Jiangsu Univ. 
He Runxin Jiangsu Univ. 
Ding Yi Jiangsu Univ. 
Ding shihong Jiangsu Univ. 

13:50-14:10 SatA8-2 

Application of Robust Optimal Sliding Mode Control for 
Underactuated AUV System with Uncertainties 
De-xin Gao Qingdao Univ. of Science & Tech. 
Xi-hao Lin Qingdao Univ. of Science & Tech. 
Yi Wang Qingdao Univ. of Science & Tech. 
Qing Yang Qingdao Univ. of Science & Tech. 

14:10-14:30 SatA8-3 

Research on Voltage Sliding Mode Control of Vienna Rectifier 
Ziqi Wang Xi'an Jiaotong Univ. 
Aimin Zhang Xi'an Jiaotong Univ. 
Hang Zhang Xi'an Jiaotong Univ. 

14:30-14:50 SatA8-4 

Adaptive Terminal Sliding Mode Control of Single-Phase Active 
Power Filter Using Novel Recurrent Neural Network 
Yun Chen Hohai Univ. 
Juntao Fei Hohai Univ. 
Fang Chen Hohai Univ. 

14:50-15:10 SatA8-5 

Composite control of flexible manipulators based on SMC-DO and 
LQR 
Yiming Xu Jiangsu Automation Research Inst. 
Kangkang Dou Jiangsu Automation Research Inst. 
Li Wang Jiangsu Automation Research Inst. 
Chunyu Yang China Univ. of Mining and Tech. 
Kai Wang Jiangsu Automation Research Inst. 

15:10-15:30 SatA8-6 

Super-Twisting Disturbance Observer Based Finite-Time Attitude 
Control for Combined Spacecraft 
Wei Zhang Harbin Inst. of Tech. 
Weijun Yun Shanghai Minhang District High-Tech 

Industrialization Promotion Center. 
Yanning Guo Harbin Inst. of Tech. 
Yueyong Lv Harbin Inst. of Tech. 

15:30-15:50 SatA8-7 

An Integrated Scheme for Designing Ship Straight Track Controller 
Based on Sliding Mode and Neural Network 
Xiaori Gao Dalian Maritime Univ. 
Xiaodong Liu Dalian Univ. of Tech. 
Yong Liu Dalian Maritime Univ. 

15:50-16:10 SatA8-8 

Appointed-finite-time Control for Quadrotor UAVs with External 
Disturbances: An Adaptive Sliding Mode Observer based Approach 
Wenquan Gong Shanghai Maritime Univ. 
Bo Li Shanghai Maritime Univ. 
Ke Qin Shanghai Maritime Univ. 

Yongsheng Yang Shanghai Maritime Univ. 

16:10-16:30 SatA8-9 

Complementary Sliding Mode Control for Variable Speed Variable 
Pitch Wind Turbine Based on Feedback Linearization 
Kai Gui Central South Univ. 
Lihui Cen Central South Univ. 
Fang Liu Central South Univ. 

SatA09 Room09 
Production planning and scheduling 13:30-16:30 
Chair: Tifan Xiong  Huazhong Univ. of Science and Tech. 
CO-Chair: Xinfu Pang Shenyang Inst. of Engineering 

13:30-13:50 SatA09-1 

Power Generation Efficiency Evaluation of Hydropower Plants 
Based on the DEA 
Zhiqiang Geng Beijing Univ. of Chemical Tech. 
Shaoxing Jing Beijing Univ. of Chemical Tech. 
Yongming Han Beijing Univ. of Chemical Tech. 
Xiaoyong Lin Beijing Univ. of Chemical Tech. 

13:50-14:10 SatA09-2 

Novel Feedback-based Operators in Solving Multi-skill 
Resource-Constrained Project Scheduling Problem 
Yuan Tian Huazhong Univ. of Science and Tech. 
Tifan Xiong Huazhong Univ. of Science and Tech. 
Zhenyuan Liu Huazhong Univ. of Science and Tech. 
Pengcheng Deng Huazhong Univ. of Science and Tech. 
Li Wan Huazhong Univ. of Science and Tech. 

14:10-14:30 SatA09-3 

The Influence of Managerial Entrenchment on Corporate Mergers 
and Acquisitions——The Mediating Effect of Equity Concentration 
Song Shan Jinhua Polytechnic 
Guanping Zhu Xi´an Univ. of Tech. 
Zhenxing Su Xi´an Univ. of Tech. 

14:30-14:50 SatA09-4 

Data-driven Scheduling Optimization of Ethylene Cracking Furnace 
System 
Xinwei Lin East China Univ. of Science and Tech. 
Liang Zhao East China Univ. of Science and Tech. 
Wenli Du East China Univ. of Science and Tech. 
Feng Qian East China Univ. of Science and Tech. 

14:50-15:10 SatA09-5 

A Distributed Rescheduling Approach to Railway Network with Fine 
Granularity in case of Emergencies 
Zhiwen Chen Central South Univ. 
Rihuang Liu Central South Univ. 
Wenfeng Hu Central South Univ. 
Tao Peng Central South Univ. 

15:10-15:30 SatA09-6 

Optimal Scheduling Method for Cogeneration System Based on 
Heat Storage Device 
Zhang Xu Shenyang Inst. of Engineering 
Pang Xinfu Shenyang Inst. of Engineering 
Zhao Wenjing State Grid Liaocheng Electric Power Supply 

Company 
Liu Li Shenyang Inst. of Engineering 
Zhang Yifan Shenyang Inst. of Engineering 
Mou Zurong Shenyang Inst. of Engineering 

15:30-15:50 SatA09-7 

Modeling and optimizing of flexible mixed-flow assembly line 
scheduling problem with non-tight operations priority constraints 
Hali Pang Northeastern Univ. 
Xu Yang Northeastern Univ. 

15:50-16:10 SatA09-8 

Technician Scheduling in IT maintenance Service Considering Task 
Release Time 
CHEN-Ruiying Huazhong Univ. of Science and Tech. 
WANG-Chengtao Wuhan Windoor Information Tech. Company 
LIU-Zhenyuan Key Laboratory of Education Ministry for Ima

ge Processing and Intelligent Control 

16:10-16:30 SatA09-9 

Optimization of Mechanization Construction of Overhead 
Transmission Lines Based on Genetic Algorithm 
Dong Xie State Grid Hubei Economic Research Inst. 
Ting Guo State Grid Hubei Economic Research Inst. 
Fangcheng Zhou State Grid Hubei Economic Research Inst. 
Yifei Wu Wuhan Univ. 
Xiangtao Zhuan Wuhan Univ. 
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SatA10 Room10 
Big data and knowledge automation 13:30-16:30 
Chair: Yurong Song Nanjing Univ. of Posts and

 Telecommunications 
CO-Chair: Ke Zhang Chongqing Univ. 

13:30-13:50 SatA10-1 

Data analysis of public food safety cases based on Apriori 
Kun Bu Beijing Univ. of Tech. 
Xiaoli Li Beijing Univ. of Tech. 
Kang Wang Beijing Univ. of Tech. 
Yang Li Communication Univ. of China 

13:50-14:10 SatA10-2 

Application Research of Web Log Mining in the E-commerce 
Yuanyuan Wang Weifang Engineering Vocational College 
Hailin Liu Weifang Engineering Vocational College 
Qianqian Liu Weifang Engineering Vocational College 

14:10-14:30 SatA10-3 

Quality Detection of Beef Based on Spectral Signal Quantile Graph 
Network Analysis Method 
LIU Jie Wuhan Textile Univ. 
XU Huibin Wuhan Textile Univ. 
BAO Shengqiao Wuhan Textile Univ. 
WANG Hao Wuhan Textile Univ. 
LI Li Wuhan Textile Univ. 

14:30-14:50 SatA10-4 

A improved common principal components based dimension 
reduction method for multivariate time series analysis 
Shengqiang Ye Chongqing Univ. 
Ke Zhang Chongqing Univ. 

14:50-15:10 SatA10-5 

Clustering collaborative filtering recommendation algorithm of 
users based on time factor 
Xingcheng Pu Chongqing Univ. of Posts and 

Telecommunications 
Bingqian Zhang Chongqing Univ. of Posts and 

Telecommunications 

15:10-15:30 SatA10-6 

Chinese Text Keyword Extraction Based on Doc2vec And TextRank 
Wei Wang Wuhan Univ. of Tech. 
Xiangshun Li Wuhan Univ. of Tech. 
Sheng Yu Wuhan Univ. of Tech. 

15:30-15:50 SatA10-7 

Chinese Named Entity Recognition for Hazard And Operability 
Analysis Text 
FangGuo Li Beijing Univ. of Chemical Tech. 
BeiKe Zhang Beijing Univ. of Chemical Tech. 
Dong Gao Beijing Univ. of Chemical Tech. 

15:50-16:10 SatA10-8 

Dynamic Features Based Rumor Detection Method 
Zhongyi Meng Nanjing Univ. of Posts and Telecommunications 
Shikang Yu Nanjing Univ. of Posts and Telecommunications 
Ruqi Li Nanjing Univ. of Posts and Telecommunications 
Guoping Jiang Nanjing Univ. of Posts and Telecommunications 
Yurong Song Nanjing Univ. of Posts and Telecommunications 

16:10-16:30 SatA10-9 

Research on Person Recognition Model of Domain Adaptive 
Learning 
Ming-hai Jiao Northeastern Univ. 
Wei-ming Duan Northeastern Univ. 
Jue Wang Northeastern Univ. 
Ben-dong Luo Northeastern Univ. 
Chi Zhang Northeastern Univ. 
Xiang-yu Sun Northeastern Univ. 

SatA11 Room11 
Control and operation of robotic manipulators 13:30-16:30 
Chair: Guoyu Zuo Beijing Univ. of Tech. 
CO-Chair: Zhangchao Pan Northeastern Univ. 

13:30-13:50 SatA11-1 

Welding robot positioning method based on machine vision and 
laser ranging 
Bangwang Hou School of Control Engineering and Northeastern

 Univ. 
Yiding Zhao School of Control Engineering and Northeastern

 Univ. 

13:50-14:10 SatA11-2 

Improved RRT Path Planning Algorithm for Humanoid Robotic Arm 
Yuelei Liu Beijing Univ. of Tech. 
Guoyu Zuo Beijing Univ. of Tech. 

14:10-14:30 SatA11-3 

STM32 and UCOSIII based Engraving Machine Motion Control 
System 
Liu Shangyang Hangzhou Dianzi Univ. 
Dong Zhekang Hangzhou Dianzi Univ. 
Lin Huipin Hangzhou Dianzi Univ. 
Gao Mingyu Hangzhou Dianzi Univ. 

14:30-14:50 SatA11-4 

Manipulator Package Sorting and Placing System Based on 
Computer Vision 
Zhangchao Pan Northeastern Univ. 
Zixi Jia Northeastern Univ. 
Kaiyuan Jing Northeastern Univ. 
Yinguang Ding Northeastern Univ. 
Qianmeng Liang Northeastern Univ. 

14:50-15:10 SatA11-5 

Manipulator Control Method Based on Deep Reinforcement 
Learning 
Rui Zeng Southwest Univ. of Science and Tech. 
Manlu Liu Southwest Univ. of Science and Tech. 
Junjun Zhang Southwest Univ. of Science and Tech. 
Xinmao Li Southwest Univ. of Science and Tech. 
Qijie Zhou Southwest Univ. of Science and Tech. 
Yuanchen Jiang Southwest Univ. of Science and Tech. 

15:10-15:30 SatA11-6 

Adaptive Dynamic Programming-Based Sliding Mode Optimal 
Position-Force Control for Reconfigurable Manipulators with 
Uncertain Disturbance 
Xinye Zhu Changchun Univ. of Tech. 
Bing Ma Changchun Univ. of Tech. 
Bo Dong Changchun Univ. of Tech. 
Keping Liu Changchun Univ. of Tech. 
Yuanchun Li Changchun Univ. of Tech. 

15:30-15:50 SatA11-7 

Optimal Fault Tolerant Control of Reconfigurable Manipulator with 
Actuator Saturation 
Fujie Nie Changchun Univ. of Tech. 
Fan Zhou Changchun Univ. of Tech. 
Bo Dong Changchun Univ. of Tech. 
Tianjiao An Changchun Univ. of Tech. 
Yuanchun Li Changchun Univ. of Tech. 

15:50-16:10 SatA11-8 

Adaptive Sliding Mode Neural Network-Based Composite Control of 
Robot Manipulators for Trajectory Tracking 
Xingbo Wang Nanjing Univ. of Posts and Telecommunications 
Jidong Qian Nanjing Univ. of Posts and Telecommunications 

16:10-16:30 SatA11-9 

Linear Active Disturbance Rejection Control of Pneumatic 
Translational Parallel Manipulator with Consideration of Position 
Error Compensation 
Aidong Zhu Beijing Inst. of Tech. 
Tao Wang Beijing Inst. of Tech. 
BO WANG Beijing Inst. of Tech. 

SatA12 Room12 
Video processing and visual servoing for 
intelligent robots (I) 13:30-16:30 
Chair: Jun Meng Zhejiang Univ. 
CO-Chair: Xungao Zhong Xiamen Univ. of Tech. 

13:30-13:50 SatA12-1 

Relative Localization for UAVs Based on April-Tags 
Boxin Zhao Air force Engineering Univ. 
Zongzhe Li Air force Engineering Univ. 
Jun Jiang Air force Engineering Univ. 
Xiaolin Zhao Air force Engineering Univ. 

13:50-14:10 SatA12-2 

Curve Control Points-based Feature Extraction for Visual Servo with 
rotational pose compensation 
Yao Zhang Shandong Univ. of Science and Tech. 
Na Wang Shandong Univ. of Science and Tech. 
Haixia Wang Shandong Univ. of Science and Tech. 
Xiao Lu Shandong Univ. of Science and Tech. 
Zhiguo Zhang Shandong Univ. of Science and Tech. 
Chunyang Sheng Shandong Univ. of Science and Tech. 
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14:10-14:30 SatA12-3 

An Improved 6D Pose Estimation Method Based on Point Pair 
Feature 
Guokang Wang Zhengzhou Univ. 
Lei Yang Zhengzhou Univ. 
Yanhong Liu Zhengzhou Univ. 

14:30-14:50 SatA12-4 

Flow-Guided Single Object Tracking Framework in UAV Aerial Video 
Wenjun Zhu Zhejiang Univ. 
Xi Yu Zhejiang Univ. 
Jun Meng Zhejiang Univ. 

14:50-15:10 SatA12-5 

Linear Weighted Median Filtering for Stereo Disparity Refinement 
Bin Chen Wuhan Univ. of Science and Tech. 
XinCheng Tan Wuhan Univ. of Science and Tech. 

15:10-15:30 SatA12-6 

Noises Adaptive Filtering Structure for Robotic Positioning Using 
Monocular Vision 
Xungao Zhong Xiamen Univ. of Tech. 
Zetao Yang Xiamen Univ. of Tech. 
Chunxiao Miao Xiamen Univ. of Tech. 
Guizhi Yang Xiamen Univ. of Tech. 
Xiafu Peng Xiamen Univ. 

15:30-15:50 SatA12-7 

Pedestrian Target Tracking Algorithm Based on Improved RANSAC 
and KCF 
Weiguang Li South China Univ. of Tech. 
Jiale Wu South China Univ. of Tech. 
Hongjie Lu South China Univ. of Tech. 
Jiaxiang Dong South China Univ. of Tech. 
Hao Wan South China Univ. of Tech. 

15:50-16:10 SatA12-8 

A fruit detection algorithm based on R-FCN in natural scene 
Liu Jian Shenyang Jianzhu Univ. 
Zhao Mingrui Shenyang Jianzhu Univ. 
Guo Xifeng Shenyang Jianzhu Univ. 

16:10-16:30 SatA12-9 

Research on Improved Dark Channel Dehazing Algorithm Based on 
Parameter Differentiating Sky Area 
Liu Tao Wuhan Univ. of Science and Tech. 
Liu Yi-min Wuhan Univ. of Science and Tech. 

SatAIS Room13 
Interactive Session 13:30-16:30 

SatAIS-1 

Research on Temperature Control System of Ink Path of Inkjet 
Printer Based on Dynamic Matrix Control Algorithm 
Lu Sun, Shanghai Inst. of Tech. 
Wei Lin Shanghai Inst. of Tech. 
Xiongfeng Zhong Shanghai Inst. of Tech. 
Yu Jia Cheng Shanghai Inst. of Tech. 
Liu Yuanzhen Shanghai Inst. of Tech. 

SatAIS-2 

Optimization of steam turbine start-up based on nonlinear function 
Chao Dong Univ. of Jinan 
Bin Wang Jinan Public Security Bureau 
Yongjian Sun Univ. of Jinan 
Xiaohong Wang Univ. of Jinan 

SatAIS-3 

Research on the Development of High-tech Industry Base on the Big 
Date of Book materials 
Yanfeng Lin Qingdao Univ. of Science and Tech. 

SatAIS-4 

Upgrade of Monitoring and Interlocking Alarm System of Magnet 
Temperature for HIRFL 
Lili Li Inst. of Modern Physics, Chinese Academy

 of Sciences 
Jia Yin Inst. of Modern Physics, Chinese Academy

 of Sciences 
Jianchuan Zhang Inst. of Modern Physics, Chinese Academy

 of Sciences 
Jianjun Su Inst. of Modern Physics, Chinese Academy

 of Sciences 
Ruixia Tian Inst. of Modern Physics, Chinese Academy

 of Sciences 
Yanyu Wang Inst. of Modern Physics, Chinese Academy

 of Sciences 

SatAIS-5 

The Development and Research of Status Monitoring Based on 
EPICS 
Ruixia Tian Inst. of Modern Physics, Chinese Academy

 of Sciences 
Jianjun Su Inst. of Modern Physics, Chinese Academy

 of Sciences 
Jianchuan Zhang Inst. of Modern Physics, Chinese Academy

 of Sciences 
Lili Li Inst. of Modern Physics, Chinese Academy

 of Sciences 
Yanyu Wang Inst. of Modern Physics, Chinese Academy

 of Sciences 

SatAIS-6 

Motor Power Based Inversion of Dynamometer Cards Using Hybrid 
Model 
Dezhi Hao Northeastern Univ. 
Xianwen Gao Northeastern Univ. 
Xianyu Li Shenyang Ligong Univ. 

SatAIS-7 

A Low-cost Underground Garage Real-time Navigation Algorithm 
based on the RISS and GPS System 
Ningbo Li Harbin Engineering Univ. 
Yanbin Gao Harbin Engineering Univ. 
Lianwu Guan Harbin Engineering Univ. 
Menghao Wu Harbin Engineering Univ. 

SatAIS-8 

Computer vision-based Road Crack Detection Using an Improved 
I-UNet Convolutional Networks 
Leipeng Wang Shanghai Inst. of Tech. 
Xiang-hua Ma Shanghai Inst. of Tech. 
Yinzhong Ye Shanghai Urban Construction Vocational 

College 

SatAIS-9 

A Face Quality Evaluation Method Based on DCNN 
Shuangye Chen Beijing Univ. of Tech. 
Honglu Zhang Beijing Univ. of Tech. 
Jianmin Yang Beijing Univ. of Tech. 

SatAIS-10 

Feedforward Feedback Control Based on DQN 
Yiming Ma North China Electric Power Univ. 
Boyu Ping North China Electric Power Univ. 
Gongqing Liu North China Electric Power Univ. 
Yongwen Liao North China Electric Power Univ. 
Deliang Zeng North China Electric Power Univ. 

SatAIS-11 

Design of Attendance Checking Management System for College 
Classroom Students Based on Fingerprint Recognition  
Dongmei Feng Tianjin Tianshi College 
Peng Wang Tianjin Tianshi College 
Lei Zu Shenzheng Zookingsoft Co.Ltd 

SatAIS-12 

Cooperative output regulation of linear heterogeneous multi-agent 
systems based on the observer by event-triggered mechanism  
Juan Zhang Northeastern Univ. 
Yanzheng Lu Northeastern Univ. 
Huaguang Zhang Northeastern Univ. 
Yunfei Mu Northeastern Univ. 

SatAIS-13 

Task Allocation of Multi-AUV Based on Multi-objective Discrete 
Particle Swarm Optimization and Simulated Annealing 
Qian Lu Dalian Univ. 
Chengsheng Pan Dalian Univ. 
Yuanming Ding Dalian Univ. 
Ruixiang Hu Dalian Univ. 

SatAIS-14 

Research on the Architecture of Scientific Computing Visualization 
System for the Separation of Mathematical Field and Physical Field  
Xiaofu Du Northeastern Univ. 
Yuxin Huang Xiamen Univ. 

SatAIS-15 

Research on Automation and Intelligent Detection Technology for 
Large-section Wire Continuation Crimping  
Qiaozhang Hong Southern Power Grid Energy Development 
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Research Inst. 
Yubin Lai Southern Power Grid Energy Development 

Research Inst. 
Yufeng Xu South China Univ. 

SatAIS-16 

Research on the StarCraft Ⅱ  Decision Method Based on 
Hierarchical Reinforcement Learning  
Liang Chen Shenyang Ligong Univ. 
Tong Liu Shenyang Ligong Univ. 
Yunting Liu Shenyang Ligong Univ. 

SatAIS-17 

Human body gesture recognition method based on deep learning 
Liang Chen Shenyang Ligong Univ. 
Yue Li Shenyang Ligong Univ. 
Yunting Liu Shenyang Ligong Univ. 

SatAIS-18 

Research on Wind Energy Conversion Systems of PMSG Using 
Improved SMC and Aerodynamic Torque Observer 
Lin Pan Wuhan Univ. of Tech. 
Chengpeng Shao Wuhan Univ. of Tech. 
Xudong Wang Wuhan Univ. of Tech. 
Chongsheng Zhang Henan Univ. 

SatAIS-19 

Overview of Reinforcement Learning Based on Value and Policy 
Yunting Liu Shenyang Ligong Univ. 
Jiaming Yang Shenyang Ligong Univ. 
Liang Chen Shenyang Ligong Univ. 
Ting Guo Shenyang Ligong Univ. 
Yu Jiang Shenyang Normal Univ. 

SatAIS-20 

Survey of Multi-Agent Strategy Based on Reinforcement Learning 
Liang Chen Shenyang Ligong Univ. 
Ting Guo Shenyang Ligong Univ. 
Yunting Liu Shenyang Ligong Univ. 
Jiaming Yang Shenyang Ligong Univ. 

SatAIS-21 

Overview of Face Attribute Generation 
Liang Chen Shenyang Ligong Univ. 
Guanchen Zhou Shenyang Ligong Univ. 
Yunting Liu Shenyang Ligong Univ. 
Jiahui Jin Shenyang Ligong Univ. 

SatAIS-22 

Overview of Input-based Facial Expression Generation and Latest 
Applications 
Yunting Liu Shenyang Ligong Univ. 
Jiahui Jin Shenyang Ligong Univ. 
Liang Chen Shenyang Ligong Univ. 
Guanchen Zhou Shenyang Ligong Univ. 
Yu Jiang Shenyang Normal Univ. 

SatAIS-23 

A distributed optimization algorithm for multi-agent systems with 
limited communication 
Taifang Li Bohai Univ. 
Huan Li Bohai Univ. 

SatAIS-24 

An Improved Wolf Pack Algorithm 
Qiangyi Zhao Northeastern Univ. 
Ran Tao The Univ. of Sydney 
Jiangning Li Law School of Hainan Univ. 
Yahui Mu Northeastern Univ. 

SatAIS-25 

Stochastic Finite Element Methods with the Euclidean Degree for 
Partial Differential Equations with Random Inputs 
Qiong Huang Shanghai Tech Univ. 
Ke Li Shanghai Tech Univ. 
Guanjie Wang Shanghai Lixin Univ. of Accounting and

 Finance 
Qifeng Liao Shanghai Tech Univ. 
Xin Du Shanghai Tech Univ. 

SatAIS-26 

Error-bounding fault detection fifilter design for switched positive 
systems with time-varying delay under mixed LL /L1 performance 
Jiapan Hu Nanjing Univ. of Aeronautics and Astronautics 
Xiaoming Chen Nanjing Univ. of Aeronautics and Astronautics 
Jun Shen Nanjing Univ. of Aeronautics and Astronautics 

SatAIS-27 

A Weld Defect Detection Method Based on Triplet Deep Neural 
Network 
Xiaoyuan Liu Northeastern Univ. 
Jinhai Liu Northeastern Univ. 
Fuming Qu Northeastern Univ. 
Hongfei Zhu Northeastern Univ. 
Danyu Lu Northeastern Univ. 

SatAIS-28 

Robust fault estimation based on Proportional Integral observer for 
Takagi-Sugeno fuzzy systems with actuator and sensor faults 
Fuqiang You Northeastern Univ. 
Chao Wang Northeastern Univ. 
Shiya Cheng Northeastern Univ. 
Xinyan Zhang Northeastern Univ. 

SatAIS-29 

Remaining useful Life Prediction Combining Degenerate Point 
Detection and Degenerate Trend Estimation 
Zhenxing Liu Wuhan Univ. of Science and Tech. 
Tianqi Yang Wuhan Univ. of Science and Tech. 
Yong Zhang Wuhan Univ. of Science and Tech. 

SatAIS-30 

IAHP-Based Comprehensive Evaluation of Upgrade and 
Modification for Civil Aircraft Avionics System 
Zhen Zhao Civil Aviation Univ. of China 
Jun Zhang Civil Aviation Univ. of China 
Yigang Sun Civil Aviation Univ. of China 

SatAIS-31 

Research on Fault Diagnosis and Optimization of Crusher Based on 
Atom Search Algorithm-BP Neural Network 
Liancheng Ma Anshan iron and steel group mining 

co. LTD Qi Dashan Branch 
Yong Zhang Liaoning Univ. of science and tech. 
Pu Sun Liaoning Univ. of science and tech. 
Fang Cao Northeast Univ. Science and tech. group 
Yuhang Liu Liaoning Univ. of Engineering and Tech. 

SatAIS-32 

Research on Fault Diagnosis System of Crusher Based on BP 
Neural Network 
Liancheng Ma Anshan iron and steel group mining 

co. LTD Qi Dashan Branch 
Yong Zhang Liaoning Univ. of science and tech. 
Peng Lv Liaoning Univ. of science and tech. 
Fang Cao Northeast Univ. Science and tech. group 
Yuhang Liu Liaoning Univ. of Engineering and Tech. 

SatAIS-33 

The application of evidence theory based on DWT in bearing fault 
diagnosis of large equipment 
Liancheng Ma Anshan iron and steel group mining 

co. LTD Qi Dashan Branch 
Yong Zhang Liaoning Univ. of science and tech. 
Xingyu Dong Liaoning Univ. of science and tech. 
Fang Cao Northeast Univ. Science and tech. group 
Yuhang Liu Liaoning Univ. of Engineering and Tech. 

SatAIS-34 

Load Value Analyse of Stepter Motor Fault Diagnose Based on 
PSO-LSSVM 
Zilong Liu China Academy of Engineering Phys. 
Yijie Wang China Academy of Engineering Phys. 
Xiaowei Zhou China Academy of Engineering Phys. 
Xiaobing Yuan China Academy of Engineering Phys. 
Xuedong Zhang China Academy of Engineering Phys. 

SatAIS-35 

Research on fault diagnosis method of rolling bearing based on 
2DCNN  
Xingjie Peng Beijing Univ. Of Chemical Tech. 
Beike Zhang Beijing Univ. Of Chemical Tech. 
Dong Gao Beijing Univ. Of Chemical Tech. 

SatAIS-36 

Nonlinear circuit fault diagnosis based on simplified estimation of 
generalized frequency response function  
Jialiang Zhang Xi’an Tech. Univ. 
Jianfu Cao Xi’an Jiaotong Univ. 

SatAIS-37 

Photovoltaic array reconfiguration under partial shading conditions 
based on ant colony optimization  
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Rui Cao Zhejiang Univ. 
Yifan Ding Zhejiang Univ. 
Xiaolun Fang Zhejiang Univ. 
Siming Liang Zhejiang Univ. 
Fengyang Qi Zhejiang Univ. 
Qiang Yang Zhejiang Univ. 
Wenjun Yan Zhejiang Univ. 

SatAIS-38 

Text Mining of Power Secondary Equipment Based on 
BiLSTM-Attention 
Kai Chen Hohai Univ. 
Dongliang Nan Xinjiang Univ. 
Yonghui Sun Hohai Univ. 
Kaike Wang State Grid Electric Power Co., Ltd 

SatAIS-39 

Fuzzy Information Granulation and ED-LSTM based Traffic 
Prediction of Industrial Control Systems 
Tao Yang Zhejiang Univ. 
Weijie Hao Zhejiang Univ. 
Qiang Yang Zhejiang Univ. 
Wei Ruan Zhejiang Univ. 

SatAIS-40 

Batch Process Monitoring Based on Multi-stage Fourth Order 
Moment Stacked Autoencoder  
Chen Jin Beijing Univ. of Tech. 
Pu Wang Beijing Univ. of Tech. 
Kai Wang Beijing Univ. of Tech. 

Sunday, 23 August 2020 

SunA03 Room03 
Hybrid systems and discrete event systems (II) 8:00-10:00 
Chair: Chensong Li  Inner Mongolia Univ. for Nationalities 
CO-Chair: Jinming Luo Shenyang Inst. of Engineering 

8:00-8:20 SunA03-1 

Economic Evaluation and Configuration Optimization Strategy of 
Hybrid Renewable Energy Generation System: A Review 
Yong Zhou Hubei Minzu Univ. 
Shaowu Li Hubei Minzu Univ. 

8:20-8:40 SunA03-2 

Dynamic consensus of switched linear multi-agent systems 
Hongwei Jia Shenyang Univ. 

8:40-9:00 SunA03-3 

H∞ consensus of discrete time multi-agent system with 
communication delay and external disturbance 
Yanping Guo Hebei Univ. of Science and Tech. 
Yun Tian Hebei Univ. of Science and Tech. 
Yude Ji Hebei Univ. of Science and Tech. 

9:00-9:20 SunA03-4 

Feedback vector L2-gain for switched non-linear systems 
Hai Guo Inner Mongolia Univ. for Nationalities 
Chensong Li Inner Mongolia Univ. for Nationalities 
Jun Fu Northeastern Univ. 
Hongbo Pang Liaoning Univ. of Tech. 

9:20-9:40 SunA03-5 

H∞ control for a class of switched fuzzy systems via output 
feedback 
Yudong Jiang Nanjing Univ. of Aeronautics and Astronautics 
Jinming Luo Shenyang Inst. of Engineering 
Jing Gao Shenyang Inst. of Engineering 
Hong Zhu Shenyang Inst. of Engineering 

9:40-10:00 SunA03-6 

Event-Triggering Control for a Class of Genetic Network Systems 
Zhiqian Liu Jiangnan Univ. 
Xuyang Lou Jiangnan Univ. 

SunA04 Room04 
New Energy Control and Smart Energy(I) 
(Special Session) 8:00-10:00 
Chair: Bowen Zhou Northeastern Univ. 

8:00-8:20 SunA04-1 

Analysis and Research on performance parameters of contactless 
power supply system of medium speed maglev 
Chenglong Jiang National Univ. of Defense Technology 
Chunhui Dai Harbin Institute of Technology 
Biao Yang National Univ. of Defense Technology 
Zhiqiang Long National Univ. of Defense Technology 

8:20-8:40 SunA04-2 

Application of HIMVO-SVM in short-term load forecasting 
Jinjin Zhang Anhui Univ. 
Qian Zhang  Anhui Univ. 
Guoli Li  Anhui Univ. 
Yuan Ma  Anhui Univ. 
Can Wang  State Grid Anhui Electric Power Co., Ltd 

8:40-9:00 SunA04-3 

Evaluation on Arrear Electricity Charges Based on Multi-attribute 
Group Decision Making Considering User Payment and Abnormal 
Electricity Consumption 
Bo Hu  State Grid Liaoning Electric Power Supply Co. Ltd 
Wanjiang Gu State Grid Anshan Electric Power Supply Company 
Yukun Jin State Grid Anshan Electric Power Supply Company 
Rui Wang Northeastern Univ. 
Chunxu Sang Northeastern Univ. 
Bowen Zhou Northeastern Univ. 

9:00-9:20 SunA04-4 

Multiagent Reinforcement LearningWith Learning Automata for 
Microgrid Energy Management and Decision Optimization 
Xiaohan Fang Northeastern Univ. at Qinhuangdao 
Jinkuan Wang Northeastern Univ. at Qinhuangdao 
Chunhui Yin Northeastern Univ. at Qinhuangdao 
Yinghua Han Northeastern Univ. at Qinhuangdao 
Qiang Zhao Northeastern Univ. at Qinhuangdao 

9:20-9:40 SunA04-5 

Optimal Scheduling of Multi-energy Hub System Based on 
Differential QPSO Algorithm 
Zhen-hua Wei State Nuclear Electric Power Planning Design

 & Research Institute 
Ya-feng Zheng State Nuclear Electric Power Planning Design

 & Research Institute 
Yu-feng Gao State Nuclear Electric Power Planning Design

 & Research Institute 
Jing Xu State Nuclear Electric Power Planning Design

 & Research Institute 

9:40-10:00 SunA04-6 

Event-Triggered Model Predictive Control of Three-phase 
Grid-connected Inverter with Operation State Consideration 
Shouyu Zhu Xi’an Univ. of Technology 
Jingjing Huang Xi’an Jiaotong Univ. 
Benfei Wang Sun Yat-sen Univ. 
Yuangang Sun Xi’an Univ. of Technology 
Xiangqian Tong Xi’an Univ. of Technology 

SunA05 Room05 
Optimal control and optimization (I) 08:00-10:00 
Chair: Mingshi LI   University of Chinese Academy of

 Sciences 
CO-Chair: Kangyin Liang Shenyang Jianzhu Univ. 

08:00-08:20 SunA05-1 

Structural Design of Digital Twin Laboratory Model Based on 
Instruments Sharing Platform 
Mingshi LI University of Chinese Academy of Sciences 
Yue MA University of Chinese Academy of Sciences 
Zhenyu YIN University of Chinese Academy of Sciences 
Chunxiao WANG China Development Lab 

08:20-08:40 SunA05-2 

On effective rapid startup of 300 MW steam turbine unit 
Chao Dong University of Jinan 
Bin Wang Jinan Public Security Bureau 
Yongjian Sun University of Jinan 
Xiaohong Wang University of Jinan 

08:40-09:00 SunA05-3 

Research on the Optimal Parking Space of Airport Taxi 
Hule Li Shenyang Jianzhu Univ. 
Kangyin Liang Shenyang Jianzhu Univ. 
Min Xu Shenyang Jianzhu Univ. 

09:00-09:20 SunA05-4 

Design and Optimization of Heat Dissipation and Cooling Device for 
the Open 3D Printer 
Cui Qingquan Yunnan Land and Resources Vocational College 
Yin Xunhe Beijing Jiaotong Univ. 
Ning Jing Yunnan Agricultural Univ. 

09:20-09:40 SunA05-5 

Multi-Agent Formation Design Considering Minimum Fuel 
Consumption 
Ye Wang Huazhong University of Science and Tech. 
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Hui Liu Huazhong University of Science and Tech. 
Zengyang Li Central China Normal Univ. 

09:40-10:00 SunA05-6 

Optimization of Investment, Consumption and Proportional 
Reinsurance with Model Uncertainty 
Yuguang Pan Shandong Univ. 

Room06 
08:00-10:00 

   Wenzhou Univ. 

SunA06 
Network cluster and networked control 
Chair: Huiqing Bi  
CO-Chair:Zhenwei Liu Northeastern Univ. 

8:00-8:20 SunA06-1 

Event-triggered distributed containment control of heterogeneous 
singular multi-agent systems by an output regulation approach 
Huiqing Bi Wenzhou Univ. 
Wenhai Chen Wenzhou Univ. 
Lixin Gao  Wenzhou Univ. 

8:20-8:40 SunA06-2 

Mean-square Stabilizability vs. Signal-to-Noise Ratio, Channel 
Induced Delay and Packet Dropout 
Jieying Lu South China Univ. of Tech. 
Weizhou Su South China Univ. of Tech. 

8:40-9:00 SunA06-3 

Model Reference Scheduling and Resilient Control Co-design with 
Modulation 
Shunli Zhao Tianjin Univ. of Tech. 

Tianjin Key Laboratory for Control Theory & 
Applications in Complicated System 

Yuehui Ji Tianjin Univ. of Tech. 

9:00-9:20 SunA06-4 

Average-consensus Tracking for First-order Multi-agent Systems 
with Quantized Data 
Yu Zhang Jiangnan Univ. 
Cheng Lin Liu Jiangnan Univ. 

9:20-9:40 SunA06-5 

Regulated State Synchronization for Homogeneous Networks of 
Non-introspective Agents in Presence of Input Delays: A Scale-Free 
Protocol Design 
Zhenwei Liu  Northeastern Univ. 
Donya Nojavanzadeh Washington State Univ. 
Dmitri Saber  Stanford Univ. 
Ali Saberi  Washington State Univ. 
Anton A. Stoorvogel  Univ. of Twente 

9:40-10:00 SunA06-6 

State estimation for uncertain discrete-time nonlinear systems via 
the coding-decoding scheme 

Shenyang Xu 
Harbin Univ. of Science and Tech. 

Heilongjiang Provincial Key Laboratory 
of Optimization Control and Intelligent 

Analysis for Complex System 

Jun Hu 
Harbin Univ. of Science and Tech. 

Univ. of South Wales 

Dongyan Chen 
Harbin Univ. of Science and Tech. 

Heilongjiang Provincial Key Laboratory 
of Optimization Control and Intelligent 

Analysis for Complex System 

Zhihui Wu 
Harbin Univ. of Science and Tech. 

Heilongjiang Provincial Key Laboratory 
of Optimization Control and Intelligent 

Analysis for Complex System 

SunA07 Room07 
Presentations by Finalists of Zhang Si-Ying Outstanding Youth 
Paper Award 8:00-10:00 
Chair: Guang-Hong Yang              Northeastern Univ.

8:00-8:30 SunA07-1 

Real-time Optimal Power Allocation for Smart Grid System via Deep 
Neural Network: A Learning Based Approach 
Fanghong Guo Zhejiang Univ. of Technology 
Bowen Xu Zhejiang Univ. of Technology 
Wen-An Zhang Zhejiang Univ. of Technology 
Dan Zhang Zhejiang Univ. of Technology 
Li Yu Zhejiang Univ. of Technology 

8:30-9:00 SunA07-2 

Distributed Frequency Controller for MT-HVDC Systems Via 
Adaptive Dynamic Programming 
Zhongjie Hu Huazhong Univ. of Science and Technology 
Zhi-Wei Liu Huazhong Univ. of Science and Technology 

Xiong Hu Huazhong Univ. of Science and Technology 
Ming Chi Huazhong Univ. of Science and Technology 

9:00-9:30 SunA07-3 

Spectral Analysis of Network Coupling on Power System 
Synchronization with Varying Phases and Voltages 
Peng Yang Tsinghua Univ. 
Feng Liu Tsinghua Univ. 
Zhaojian Wang Tsinghua Univ. 
Shiyong Wu Tsinghua Univ. 
Hangyin Mao Tsinghua Univ. 

9:30-10:00 SunA07-4 

Analytic Hierarchy Process (AHP) in Portfolio Selection Based on 
Information Granularity 

Kaixin Zhao

Yaping Dai

Ye Ji 

Jiayi Sun 

Beijing Institute  of  Technology
 Beijing Institute of Technology 
Beijing Institute of Technology 
Beijing Institute of Technology 

SunA08 Room08 
Modeling, control and simulations of biological systems 8:00-10:00 

Chair: Yang Liu  Dalian Jiaotong Univ.
CO-Chair: Zheng Zhao   Beihang Univ. 

8:00-8:20 SunA08-1 

Optimized Pan-Tompkins Based Heartbeat Detection Algorithms 
Xueyu Wu Univ. of Jinan. 
Zhonghua Wang Univ. of Jinan. 
Bo Xu Univ. of Jinan. 
Xibo Ma The Univ. of Chinese Academy of Science. 

8:20-8:40 SunA08-2 

Driving Psychological Field Model: View Vehicle Following Process 
from Driver’s Perspective 
Qiao Zhao Fine Arts School Affiliated to China Central Academy. 
Zheng Zhao . Beihang Univ. 

8:40-9:00 SunA08-3 

Quantum Lyapunov-based unified control method and verification 
of simulation experiments 
Xiang Zhang Univ. of Science and Tech. of China. 
Shuang Cong Univ. of Science and Tech. of China. 
Lei Zhou Univ. of Science and Tech. of China. 

9:00-9:20 SunA08-4 

Deep-learning-based Detection and Segmentation of Organs at Risk 
in Head and Neck 
Xueyu Wu Univ. of Jinan. 
Zhonghua Wang Univ. of Jinan. 

9:20-9:40 SunA08-5 

A Goal-Directed Behavioral Learning Model Based on 
Hippocampal-Striatal Circuit 
Jie Chai Beijing Univ. of Tech. 
Xiaogang Ruan Beijing Univ. of Tech. 
Jing Huang Beijing Univ. of Tech. 
Peng Li Beijing Univ. of Tech. 

9:40-10:00 SunA08-6 

Jellyfish Recognition and Density Calculation Based on Image 
Processing and Deep Learning 
Yang Liu Dalian Jiaotong Univ. 
Wei Meng Suzhou Nuclear Power Research Inst. 
Humin Zong National Marine Environmental Monitoring Center. 

SunA09 Room9 
Adaptive control and learning control (I) 8:00-10:00 
Chair: Qin Zhao  Wuhan Univ. of Tech. 
CO-Chair: Yang Liu Dalian Jiaotong Univ. 

8:00-8:20 SunA09-1 

Complex modfied function projective synchronization of time-delay 
complex chaotic systems with known and unknown complex 
parameters 
Lianqing Su Hebei Univ. of Science and Tech. 
Yao Ma Hebei Univ. of Science and Tech. 
Yude Ji Hebei Univ. of Science and Tech. 

8:20-8:40 SunA09-2 

A Compatible Control Scheme Integrated Common Operation with 
Active Safety Constraint for Nonlinear Systems 
Wenchuan Cai Beijing Jiaotong Univ. 
Zichen Zhu Beijing Jiaotong Univ. 
Hongze Xu Beijing Jiaotong Univ. 
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8:40-9:00 SunA09-3 

A Heading Control Strategy Based On Neural Network PID 
Controller 
Qin Zhao Wuhan Univ. of Tech. 
Huajun Zhang Wuhan Univ. of Tech. 
Zihui Cheng Wuhan Univ. of Tech. 

9:00-9:20 SunA09-4 

Design of Model Reference Adaptive Controller for Active Guidance 
System of High Speed Maglev Train 
Bowen Li National Univ. of Defense Tech. 
Xiaolong Li National Univ. of Defense Tech. 
Zhiqiang Long National Univ. of Defense Tech. 

9:20-9:40 SunA09-5 

One-parameter Direct Robust Adaptive Train Tracking Control 
Based on Radial Basis Function Neural Network 
Weidong Li Dalian Jiaotong Univ. 
Yiran Zhang Dalian Jiaotong Univ. 
Yang Liu Dalian Jiaotong Univ. 

9:40-10:00 SunA09-6 

Medical Image Enhancement Base on Fractional Differential 
Approach 
Liwei Deng Harbin Univ. of Science and Tech. 
Jingjing Qi Harbin Univ. of Science and Tech. 
Yuxin Cheng Harbin Univ. of Science and Tech. 
Jie Hu Harbin Univ. of Science and Tech. 

SunA10 
Data-driven control and optimization 
Chair: Zheming Zhang  
CO-Chair: Gaowei Yan 

Room10 
8:00-9:40 

   Taiyuan Univ.  of  Tech. 
Taiyuan Univ. of Tech. 

8:00-8:20 SunA10-1 

A Novel Approach to Optimal Input Signal Design for Data Driven 
Control 
Dezhi Tang Chery Automobile Stock Limited Company.

Anhui Univ. of Tech. 
Tinglun Song Nanjing univ. of Aeronautics and Astronautics. 
Jianhong Wang Jiangxi univ. of Science and Tech.. 

8:20-8:40 SunA10-2 

An Optimal Sparseness Algorithm for LSSVM Based on Global 
Representative Indicator and PSO 
Dong Xie Wuhan Univ. 
Bo Tong Wuhan Univ. 
Shirong Zhang Wuhan Univ 

8:40-9:00 SunA10-3 

Unsupervised Feature Transfer for Batch Process Based on 
Geodesic Flow Kernel 
Zheming Zhang Taiyuan Univ. of Tech. 
Fang Wang Taiyuan Univ. of Tech. 
Yusong Pang Delft Univ. of Tech. 
Gaowei Yan Taiyuan Univ. of Tech. 

9:00-9:20 SunA10-4 

Data-driven Two Degrees of Freedom Controller Design for MIMO 
System via VRFT Approach 
Yuqing Zheng Tianjin Univ. 
Guoshan Zhang Tianjin Univ. 

9:20-9:40 SunA10-5 

Canonical residual based incipient fault detection method for 
industrial process 
Liangliang Shang Nantong Univ. 
Ze Yan Nantong Univ. 
Junhong Li Nantong Univ. 
Aibing Qiu Nantong Univ. 
Hao Zhang Nantong Univ. 

SunA11 Room11 
Identification and estimation (I) 8:00-10:00 
Chair: Shaoxue Jing    Huaiyin Normal Univ. 
CO-Chair: Taiyang Tao Nanyang Inst. of Tech. 

Jiangnan Univ. 

8:00-8:20 SunA11-1 

Sensor Fault Detection Based on Weighted Stochastic Gradient 
Identification Algorithms 
Yu-Yao Wu Harbin Inst. of Tech. (Shenzhen) 
Ying Zhang Harbin Inst. of Tech. (Shenzhen) 
Hui-Jie Sun Harbin Inst. of Tech. (Shenzhen) 
Rui Zhang Shenzhen Polytechnic 

8:20-8:40 SunA11-2 

Data Filtering Based Maximum Likelihood Gradient Method for 
Multivariable Nonlinear Systems 
Feiyan Chen Xi’an Jiaotong Liverpool Univ. 
Kai Ji Suzhou Univ. of Science and Tech. 

8:40-9:00 SunA11-3 

Identification of a Deterministic Wiener System Based on Input 
Prediction Error 
Shaoxue Jing Huaiyin Normal Univ. 

9:00-9:20 SunA11-4 

A Parameter and Time Delays Estimation Algorithm for MISO 
FIR-ARMA Systems 
Taiyang Tao Nanyang Inst. of Tech. 

Jiangnan Univ. 
Fei Tian Nanyang Inst. of Tech. 

9:20-9:40 SunA11-5 

Estimation of total heat exchange factor based on adaptive kernel 
density estimation theory 
Xiaochuan Luo Northeastern Univ. 
Mingwei Jiang Northeastern Univ. 
Lu Yu Northeastern Univ. 
Yuhao Fan Northeastern Univ. 
Lei Zhang Northeastern Univ. 

9:40-10:00 SunA11-6 

Algorithm of Identification for Water Parameters of Linear Water 
Waves 
Yuying Jian South China Univ. of Tech. 
Hailong Pei South China Univ. of Tech. 
Chengzhong Xu Univ. Claude Bernard-Lyon 1 

Room12 

8:00-10:00 
China Univ. of Petroleum 

SunA12 
Video processing and visual servoing for 
intelligent robots (II) 
Chair: Runsheng Wang
CO-Chair: Mingying Huo Harbin Inst. of Tech. 

8:00-8:20 SunA12-1 

A Multi-Object Grasping Detection Based on the Improvement of 
YOLOv3 Algorithm 
Kun Du Northeastern Univ. 
Jilai Song Shenyang Inst. of Automation 
Xiaofeng Wang Shenyang SIASUN Robot & Automation Co. 
Xiang Li Northeastern Univ. 
Jie Lin Northeastern Univ. 

8:20-8:40 SunA12-2 

Robotic Grasp Detection Using Light-weight CNN Model 
Yang Jiang Northeastern Univ. 
Xulong Li Northeastern Univ. 
Minghao Yu Northeastern Univ. 
Zhongyu Bai Northeastern Univ. 

8:40-9:00 SunA12-3 

A high confidence correlation filter tacker based on multi-feature 
adaptive weighting 
Zhao Wang China Univ. of Petroleum 
Runsheng Wang China Univ. of Petroleum 

9:00-9:20 SunA12-4 

Fast Matching for Consecutive Frames of UAV Video 
Xin Yin Xiamen Univ. 
Delong Yang Xiamen Univ. 
Dongyun Lin Xiamen Univ. 
Xiafu Peng Xiamen Univ. 

9:20-9:40 SunA12-5 

Research on Conversion Measurement Method of Hidden Features 
in Automatic Docking System 
Wenyu Feng Harbin Inst. of Tech. 
Naiming Qi Harbin Inst. of Tech. 
Naihan Yang Harbin Inst. of Tech. 
Fuyou Zhao Harbin Inst. of Tech. 
Tong Lin Harbin Inst. of Tech. 
Mingying Huo Harbin Inst. of Tech. 

9:40-10:00 SunA12-6 

Two-Steam Fully Connected Graph Convolutional Network for 
Skeleton-Based Action Recognition 
Zhongyu Bai Northeastern Univ. 
Qichuan Ding Northeastern Univ. 
Jiawei Tan Northeastern Univ. 

SunAIS Room13 
Interactive Session 08:00-10:00 
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SunAIS-1 

Dissipative Filtering for Singular Semi-Markovian Jump Systems 
with Time-Varying Delays 
Yao Wang Nanjing University of Science and Tech. 
J. H. Park Yeungnam Univ. 
Jun Guo Nanjing University of Science and Tech. 

SunAIS-2 

Stabilization of linear time-delay stochastic differential systems by 
delayed impulse 
Yao Cui Anhui Univ. 
Pei Cheng Anhui Univ. 

SunAIS-3 

Bipartite Consensus Problem of Harmonic Oscillators Based on 
Sampled-data 
Hang Tian Jiangnan Univ. 
Cheng-Lin Liu Jiangnan Univ. 
Guang-Ye Liu Shanghai Keliang Infor. Tech. & Eng. Co., Ltd 

SunAIS-4 

Reachable set synthesis of singular systems 
Yu Feng Harbin Engineering Univ. 
Zhiguang Feng Harbin Engineering Univ. 

SunAIS-5 

Event-triggered sliding-mode control of linear uncertain system 
under periodic DoS attacks 
Lina Guo Nanjing University of Information Science & Tech. 
Bo-Chao Zheng Nanjing University of Information Science & Tech. 
Xiaoguang Liu Dalian Naval Academy 

SunAIS-6 

A New realization of Multidimensional Fornasini-Marchesini II 
State-space Model for MIMO Radar 
Liu Chang Wuhan University of Science and Tech. 
Cheng Hua Wuhan University of Science and Tech. 
Zhongyong Cao Wuhan University of Science and Tech. 

SunAIS-7 

Modeling Analysis and Experimental Study of the Eddy Current 
Effect on Suspension Magnet in Medium-Speed Maglev Train 
Yu Peichang National University of Defense Tech. 
Yang Qing National University of Defense Tech. 
Chen Qiang National University of Defense Tech. 
Cui Yumeng National University of Defense Tech. 

SunAIS-8 

Research on Earth Fluid Monitoring Based on Beidou Positioning 
System 
Jiehong Wu Shenyang Aerospace Univ. 
Xiangquan Yin Shenyang Aerospace Univ. 
Jiankai Zuo Shenyang Aerospace Univ. 
Guilu Sang University of Science and Technology Liaoning 
Yunai Wu Shenyang Aerospace Univ. 
Zhongzhi Li Shenyang Aerospace Univ. 

SunAIS-9 

Current Hysteresis Control Design of Motorized Spindle Driven 
System Based on Semi-Physical Simulation Model 
Jizhi Liu Shenyang Jianzhu Univ. 
Yuhou Wu Shenyang Jianzhu Univ. 
Liting Fan Shenyang Jianzhu Univ. 
Zhipeng Si Shenyang Jianzhu Univ. 
Zhengwei Jia Shenyang Jianzhu Univ. 

SunAIS-10 

An Image Hidden Transmission Method of Networked Inverted 
Pendulum Visual Servo Control System 
Bing Liu Shanghai Univ. 
Dajun Du Shanghai Univ. 
Xue Li Shanghai Univ. 
Changda Zhang Shanghai Univ. 

SunAIS-11 

SINS/GNSS Integrated Alignment Based on Improved H∞ Filter 
Yuxuan Zhu Harbin Engineering Univ. 
Jiaxin Lu Harbin Engineering Univ. 

SunAIS-12 

Evaluation of climb stability of UAV based on AHP-Enteopy Weight 
method 
Jinyi Ma Shenyang Aerospace Univ. 
Lifu Hu Shenyang Aerospace Univ. 
Yuqing Tian Shenyang Aerospace Univ. 
Zhongzhi Li Shenyang Aerospace Univ. 

SunAIS-13 

Cascaded GPS/IMU Integrated Positioning System Based on Vehicle 
Kinematics Model 
Su ZHOU Tongji Univ. 
Peng ZHAO Tongji Univ. 
Jie JIN Tongji Univ. 

SunAIS-14 

Performance Analysis on Two Kinds of Ultra-wideband Signals 
Jin Pang Northeastern Univ. 
Jihong Liu Northeastern Univ. 
Duo Cao Northeastern Univ. 

SunAIS-15 

Improved Encryption Algorithm for Digital Image of Knight Tour 
Based on Cell Block 
Xin Liping  North Minzu Univ. 
Wang Xi  North Minzu Univ. 

SunAIS-16 

Synthesis of multiple video streams through multi-thread 
programming 
Jian Wang University of Science and Technology of China 
Shihui Duan China Academy of Information and Communications

 Technology of MIIT 
Jun Xu University of Science and Technology of China 
Song Wang University of Science and Technology of China 
Qiang Ling University of Science and Technology of China 

SunAIS-17 

Study on the Application of multiple auto-correlation in Rapid tuning 
of Overhauser Magnetometer 
XIE Mu-jun Changchun University of Techn. 
FU Bao-cai Changchun University of Techn. 
JIANG Chang-hong Changchun University of Techn. 

SunAIS-18 

Compressed Sensing for Astronomical Image Compression and 
Denoising 
Jie Zhang Zhengzhou University of Light Industry 
Yibin Chen Zhengzhou University of Light Industry 
Huanlong Zhang Zhengzhou University of Light Industry 
Xiaoping Shi Harbin Institute of Tech. 

SunAIS-19 

Research on Moving Target Detection Based on Improved Gaussian 
Mixture Model 
Aiyun Yan Northeastern Univ. 
Jingjiao Li Northeastern Univ. 
Yi Wang   State Grid Jilin Comprehensive Energy Service

 Company Limited 
Yiming Xue State Grid Jibei Electric Power Company Limited 
Xiaobo Sun Northeastern University at Qinhuangdao 

SunAIS-20 

Target tracking method based on the fusion of structured SVM and 
KCF algorithm 
Huan Lei Guangdong Key Laboratory of Modern Control Tech. 
Jingqi Ma Guangdong Key Laboratory of Modern Control Tech. 
Xingjian Lu Guangdong Key Laboratory of Modern Control Tech. 

SunAIS-21 

Heart rate measurement based on video acceleration magnification 
Jiahui Zhang Soochow Univ. 
Ke Zhang Soochow Univ. 
Xinhao Yang Soochow Univ. 
Chenrui Wen Soochow Univ. 

SunAIS-22 

Condition Identification of Buried Drainage Pipeline Based on 
CEEMDAN-DE and Time-Frequency Images Recognition 
Yanfeng Zhao Kunming University of Science and Tech. 
Zao Feng Kunming University of Science and Tech. 
Xuefeng Zhu Kunming University of Science and Tech. 

SunAIS-23 

CNN-SELF-ATTENTION-DNN ARCHITECTURE FOR MANDARIN 
RECOGNITION 
Chengtao Cai Harbin Engineering Univ. 
Dongning Guo Harbin Engineering Univ. 

SunAIS-24 

Traffic Flow Estimation Based on Three-layer Stacking Model 
Jinwei Yao University of Science and Technology of China 
Yong Wang University of Science and Technology of China 
Qing Liang University of Science and Technology of China 
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SunAIS-25 

L1-Norm and Lp-Norm Optimization for Bearing-Only Positioning in 
Presence of Unreliable Measurements 
Ji-An Luo Hangzhou Dianzi Univ. 
Feng Fang Hangzhou Dianzi Univ. 
Yi-Fang Shi Hangzhou Dianzi Univ. 
Han Shen-Tu Hangzhou Dianzi Univ. 
Yun-Fei Guo Hangzhou Dianzi Univ. 

SunAIS-26 

Random Error Compensation of MEMS Gyroscope Based on 
Adaptive Kalman Filter 
Xin Lin Xiamen Univ. 
Xiaoli Zhang Xiamen Univ. 

SunAIS-27 

Outdoor Human Footsteps Event and Environment Joint 
Recognition 
Feng Xu Huaqiao Univ. 
Ping Li Huaqiao Univ. 

SunAIS-28 

Sequential Inverse Covariance Intersection Fusion Kalman 
Predictor for Multi-sensor Systems with Packet Dropouts and 
Correlated Noise 
Lizi Chen Heilongjiang Univ. 
Kai Yu Heilongjiang Univ. 
Ke Wu Heilongjiang Univ. 
Yuan Gao Heilongjiang Univ. 

SunAIS-29 

Nonlinear Active Noise Control system using Nature-Inspired 
Algorithm for Coefficients updates of Adaptive Volterra filter 
Muhammad Alamgeer Khan University of Science and

 Technology of China 
Muhammad Aurang Zeb Khan University of Science and

 Technology of China 
Muhammad Sohail University of Science and

 Technology of China 
Wang Lei University of Science and

 Technology of China 

SunAIS-30 

Fusion Estimation for Multi-sensor Nonlinear System with Disorder 
and Packet Loss 
Ke Wei Zhang Heilongjiang Univ. 
Gang Hao Heilongjiang Univ. 
Yun Li Harbin University of Commerce 
Ming Zhao Harbin University of Commerce 
Hui Li Harbin University of Commerce 

SunAIS-31 

Research on data drift suppression method of gyroscope sensor 
Based on First-order Inertia and Low Pass Filter 
Feng Wang Beijing Institute of Tech. 
Lulu Ling Beijing Institute of Tech. 
Zerui Qi Beijing Institute of Tech. 

SunAIS-32 

Multi-target tracking based on target detection and mutual 
information 
Lu Zhang Yunnan Univ. 
Qi Fang Yunnan Univ. 

SunAIS-33 

A Conditional Variational Autoencoder Algorithm for 
Reconstructing Defect Data of Magnetic Flux Leakage 
Senxiang Lu Northeastern Univ. 
Jing Wu Liaoning Provincial Institute of Measurement 
Jianan Zhang Northeastern Univ. 
Hongyu Wang Shenyang SIASAT Robot & Automation Co., Ltd. 

SunAIS-34 

Extraction of Content -Free Basal Image and Its Application in Face 
Recognition 
Lan Zhangli Chongqing Jiaotong Univ. 
Shen Dexing Chongqing Jiaotong Univ. 
Tang Ranran Chongqing highway bureau 

SunAIS-35 

The Front-end Radiation Signal Detection Module Based on CdZnTe 
Hao Zhang Southwest University of Science and Tech. 
Wanchun Ren Southwest University of Science and Tech. 
Hao Zhu Southwest University of Science and Tech. 
Youji Hama Southwest University of Science and Tech. 
Xingyi Ge Southwest University of Science and Tech. 

LinLi Shi Southwest University of Science and Tech. 

SunAIS-36 

Trajectory Optimization of Multi-Aircraft Confrontation Based on 
Improved Natural Computation 
Haoxiang Chen China Aviation Radio Electronics Research Inst. 
Jie Wu China Aviation Radio Electronics Research Inst. 
Fanhong Meng China Aviation Radio Electronics Research Inst. 
Qunhua Pan China Aviation Radio Electronics Research Inst. 
Ying Nan Nanjing University of Aeronautics & Astronautics 

SunAIS-37 

An Improved Optimization Algorithm Applied in Image Processing 
Ping Zhang Anshan Normal Univ. 
John Douglas Thomson RMIT Univ. 
Yining Zhang Anshan Normal Univ. 

SunAIS-38 

A quantum krill herd algorithm based chance constrained 
programming for surfactant flooding 
Zhe Liu Beijing University of Posts and Telecommunications 
Shurong Li Beijing University of Posts and Telecommunications 

SunAIS-39 

Maximum Principle for Forward-Backward Stochastic Control 
Systems with Integral-Type Constraint 
Hexiang Wan Shandong Univ. 

SunAIS-40 

Distributed Event-Triggered Algorithm for Economic Dispatch 
Problem over Unbalanced Directed Network 
Xiasheng Shi Zhejiang Univ. 
Lifu Ding Zhejiang Univ. 

SunAIS-41 

Predictive Filter for Estimating the Target Acceleration 
Rui Li 
Ying Liu 
Jin Zhang 
Xiao-xi Liang 
Ya-li Wei

Shanghai Electro-Mechanical Engineering Inst. 
Shanghai Electro-Mechanical Engineering Inst. 
Shanghai Electro-Mechanical Engineering Inst. 
Shanghai Electro-Mechanical Engineering Inst. 
Shanghai Electro-Mechanical Engineering Inst. 

SunB03 Room03 
Intelligent control, computation and optimization (I) 10:20-12:20 
Chair: Shigen Gao     Beijing Jiaotong Univ. 
CO-Chair: Yongming Han Beijing Univ. Chemical Tech. 

10:20-10:40 SunB03-1 

Research on the Soft-Switching of Solid-State Transformer 
End-Side 
Yangyang Ge State Grid Liaoning Electric Power 

Research Inst. 
Pengfeng Wang Northeastern Univ. 
Jiazheng Sun Northeastern Univ. 
Dazhong Ma Northeastern Univ. 
Shenghui Li State Grid Liaoning Electric Power 

Research Inst. 

10:40-11:00 SunB03-2 

Optimal Design of One-sided Synthetic Exponential Charts with 
Known and Estimated Parameters Based on the Median Run Length 
Yulong Qiao Nanjing Univ. of Science and Tech. 
Xuelong Hu Nanjing Univ. of Posts and Tele 
Jinsheng Sun Nanjing Univ. of Science and Tech. 
Qin Xu Jinling Inst. of Tech. 
Jianshou Kong Changshu Intelligent Manufacturing and L

aser Equipment Research Inst. 

11:00-11:20 SunB03-3 

Equipment Configuration Optimization for Integrated Energy 
System Based on Improved NSGA-II 
Zhiqiang Geng Beijing Univ. Chemical Tech. 
Shuai Bi Beijing Univ. Chemical Tech. 
Yongming Han Beijing Univ. Chemical Tech. 
Kai Chen Guizhou Academy of Science 

11:20-11:40 SunB03-4 

Research on A New Media Access Control Protocol 
Wei Sun Xijing Univ. 
Jinke Huang Xijing Univ. 

11:40-12:00 SunB03-5 

Composite Error-based Prescribed Performance Control with 
Unknown Initial Error for Multiple Trains Cooperation 
Dingyi Ma Beijing Jiaotong Univ. 
Shijie Zhou Beijing Jiaotong Univ. 
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Shigen Gao Beijing Jiaotong Univ. 

12:00-12:20 SunB03-6 

Optimal Sizing of Energy Storage Based on Improved Fruit Fly 
Algorithm 
Haibo Huang Jiangnan Univ. 
Juan Zhang Jiangnan Univ. 
Dinghui Wu Jiangnan Univ. 

SunB04 Room04 
New Energy Control and Smart Energy(II) 
(Special Session) 10:20-12:20 
Chair: Yang Mi Shanghai Univ. of Electric Power 

10:20-10:40 SunB04-1 

Research on Voltage Control of Distribution Network based on 
Constraint Programming 
Feng Gao State Grid Liaoning Electric Power Supply Co., Ltd 
Deming Qi State Grid Liaoning Electric Power Supply Co., Ltd 
Guoxin Zou State Grid Liaoning Electric Power Supply Co., Ltd 

10:40-11:00 SunB04-2 

Online State-of-Health Estimation for the Lithium-Ion Battery Based 
on An LSTM Neural Network with Attention Mechanism 
Jiachang Zhang Chongqing Univ.of Posts and Telecommunications 
Jie Hou Chongqing Univ.of Posts and Telecommunications 
Zijian Zhang Chongqing Univ.of Posts and Telecommunications 

11:00-11:20 SunB04-3 

Load Frequency Control for Renewable Energy Power System 
Based on Sliding Mode control with Hybrid Energy Storage 
Yiwen Xu Shanghai Univ. of Electric Power 
Yuchen Ma Shanghai Univ. of Electric Power 
Yunhao Han Shanghai Univ. of Electric Power 
Tingting Hu Shanghai Univ. of Electric Power 
Xueying Lun Shanghai Univ. of Electric Power 
Yang Mi Shanghai Univ. of Electric Power 

11:20-11:40 SunB04-4 

Power Allocation Control Method for Hybrid Energy Storage System 
of Lithium Ion Battery and Supercapacitor 
Liu Shu Chongqing Univ. 
Ling Rui Chongqing Univ. 

11:40-12:00 SunB04-5 

Electrical performance test of N-type bifacial photovoltaic module 
Feifei Jiang Chinese Academy of Sciences 
Kai He Beijing Key Lab of Solar Generation Technology 

12:00-12:20 SunB04-6 

Research on FCS-MPC Strategy with Peak Current Limitation for 
Fault-Tolerant NPC Three-Level PV Grid-Connected Inverter Under 
Unbalanced Grid Voltages 
Minan Tang Lanzhou Jiaotong Univ. 
Xiyuan Xu Lanzhou Jiaotong Univ. 
Binbin Hao Lanzhou Jiaotong Univ. 
Kaiyue Zhang Lanzhou Jiaotong Univ. 

Room05 
10:20-12:20 

SunB05 
Complex networks and systems (I) 
Chair: Fei Xiao  Room 510, building 6, No. 525,

 Yuanjiang Road 
CO-Chair: Yurong Song  Nanjing University of Posts &

 Telecommunications 

10:20-10:40 SunB05-1 

A Model-Based System Engineering Approach for aviation system 
design by applying SysML modeling 

Room 510, building 6, No. 525, Yuanjiang Road 
COMAC Shanghai Aircraft Design &Research Inst. 

Delft University of Tech. 

Fei Xiao  
Chen Bin 
Li Rui 
Hu Shunhua Room 510, building 6, No. 525, Yuanjiang Road 

10:40-11:00 SunB05-2 

Research on Cascading Failures Model of Power Grid Based on 
Complex Network 
Wenbo Wang Nanjing University of Posts & Telecommunications 
Yurong Song Nanjing University of Posts & Telecommunications 
Yinwei Li Nanjing University of Posts & Telecommunications 
Yaqiong Jia Nanjing University of Posts & Telecommunications 

11:00-11:20 SunB05-3 

Improved Event-Triggered Stabilization for Discrete-Time Systems 
with Unsymmetrical Saturated Control 
Yuan Zhou Hebei University of Tech. 
Dedong Yang Hebei University of Tech. 
Hongchao Li Hebei University of Tech. 

Jiao Liu Hebei University of Tech. 

11:20-11:40 SunB05-4 

Event-triggered control design for discrete-time saturating Markov 
jump systems with quantization 
Peng Yang Hebei University of Tech. 
Xinzhou Liu Hebei University of Tech. 
Hongchao Li Hebei University of Tech. 
Jiao Liu Hebei University of Tech. 

11:40-12:00 SunB05-5 

Adaptive Bipartite Consensus of Multi-agent Systems with Hybrid 
Impulses 
Wei Wang Taiyuan University of Tech. 
Li Wang Taiyuan University of Tech. 

12:00-12:20 SunB05-6 

Aperiodically Intermittent Control for Finite-Time Synchronization of 
Delayed Complex Dynamical Networks 
Weihai Zhang Shandong University of Science and Tech. 
Hongping Liu Shandong University of Science and Tech. 

SunB06 Room06 
Sensor networks and Internet of things (I) 10:20-12:20 
Chair: Zheng Zhao   
CO-Chair:Shanbin Li 

 Beihang Univ. 
South China Univ. of Tech. 

10:20-10:40 SunB06-1 

A Wireless Foot Plantar Pressure Distribution Measurement System 
and ItsApplication in Gait Analysis 
Zheng Zhao Beihang Univ. 
Weihai Chen Beihang Univ. 
Zhang Yixin  Beihang Univ. 
Ai Pinghua  Beihang Univ. 
Jiahua Wang Beihang Univ. 

10:40-11:00 SunB06-2 

A Comparative Study of Multicast Routing minimizing bandwidth 
under delay constraint for Smart Grids Communication 
Zihao Zhu Wuhan Univ. of Science and Tech. 
Xiaohui Li Wuhan Univ. of Science and Tech. 

Engineering Research Center for Metallurgical 
Automation and Measurement Tech. of Ministry of 

Education 
Yuemin Ding Tianjin Univ. of Tech. 
Pei Huang Wuhan Univ. of Science and Tech. 

Engineering Research Center for Metallurgical 
Automation and Measurement Tech. of Ministry of 

Education 

Zhenxing Liu 
Wuhan Univ. of Science and Tech. 

Engineering Research Center for Metallurgical 
Automation and Measurement Tech. of Ministry of 

Education 

11:00-11:20 SunB06-3 

Robust H-infinity Control for An Uncertain Wireless Sensor 
Networks Considering Random Delay and Packets-loss  
Yuanbo Shi Northeastern Univ. 

Liaoning Shihua Univ. 
Xiaoke Fang Northeastern Univ. 
Jianhui Wang Northeastern Univ. 
Shusheng Gu Northeastern Univ. 
Yueyang Huang Liaoning Shihua Univ. 

11:20-11:40 SunB06-4 

Multichannel Temperature Acquisition and Monitoring System 
Based on Internet of Things 
Linan Zhao Univ. of Jinan 
Pitao Wang Univ. of Jinan 

Jining Antai mining equipment Co.Ltd 
Qiang Zhang Univ. of Jinan 
Liu Zhang Jining Antai mining equipment Co.Ltd 

11:40-12:00 SunB06-5 

Dynamic Resource Optimization Allocation for 5G Network Slices 
Under Multiple Scenarios 
Shanbin Li South China Univ. of Tech. 
Qifan Hu South China Univ. of Tech. 

12:00-12:20 SunB06-6 

WiFi-Based Indoor Positioning by Random Forest and Adjusted 
Cosine Similarity 
Jieyu Gao Wuhan Univ. of Science and Tech. 
Xiaohui Li Wuhan Univ. of Science and Tech. 

Engineering Research Center for Metallurgical Auto
mation and Measurement Tech. of Ministry of Edu  

Yuemin Ding Tianjin Univ. of Tech. 
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Qian Su Wuhan Univ. of Science and Tech. 
Engineering Research Center for Metallurgical Auto
mation and Measurement Tech. of Ministry of Edu  

Zhenxing Liu Wuhan Univ. of Science and Tech. 
Engineering Research Center for Metallurgical Auto
mation and Measurement Tech. of Ministry of Edu  

SunB07 Room07 
Pattern recognition and intelligent machines(I) 10:20-12:20 
Chair: Zizhuo Zhang              Univ. of Science and Technology of China 
CO-Chair: Lei Zhu Wuhan univ. of science 

10:20-10:40 SunB07-1 

Learning-Based Parking-Slot Detection 
Zizhuo Zhang Univ. of Science and Technology of China 
Qiong Wu Univ. of Science and Technology of China 
Weibing Li  Anhui JiangHuai Automobile Group CO. Ltd 
Zhao Ding Anhui JiangHuai Automobile Group CO. Ltd 
Feng Tang Univ. of Science and Technology of China 
Qiang Ling Univ. of Science and Technology of China 

10:40-11:00 SunB07-2 

Convex Optimization Algorithm of Impulse-Peak Gain Based on 
LMIs and GEVP 
Haibin Shi Northeastern Univ. 
Xiangjun Li Northeastern Univ. 
Qixian Duan Northeastern Univ. 
Yan Zheng Northeastern Univ. 

11:00-11:20 SunB07-3 

MsCGAN: Multi-scale Conditional Generative Adversarial Networks 
for Person Image Generation 
Wei Tang  Anhui Univ. 
Gui Li  Anhui Univ. 
Xinyuan Bao  Anhui Univ. 
Fudong Nian Hefei Univ. 
Teng Li Anhui Univ. 

11:20-11:40 SunB07-4 

A Tomato Leaf Diseases Classification Method Based on Deep 
Learning 
Ding Jiang Yangzhou Univ. 
Fudong Li Yangzhou Univ. 
Yuequan Yang Yangzhou Univ. 
Song Yu Yangzhou Univ. 

11:40-12:00 SunB07-5 

Remote Sensing Image Dam Detection Based on Dual Threshold 
Network 
Caigang Zou Wuhan Univ. of Science and Technology 
Lei Zhu  WISDRI CCTEC Engineering Co., Ltd 
Suidong Lv  Wuhan Univ. of Science and Technology 

12:00-12:20 SunB07-6 

Identification and Attitude Estimation of Intelligent Welding 
Special-shaped Tubes Based on Two-Channel Convolutional Neural 
Network 
Tao Xie Harbin Institute of Technology 
Ke Wang Harbin Institute of Technology 
Ruifeng Li Harbin Institute of Technology 
Zhenxing Liu Wuhan Univ. of Science and Tech. 

Engineering Research Center for Metallurgical Auto
mation and Measurement Tech. of Ministry of Edu  

SunB08 Room08 
Adaptive Control of Nonlinear Systems with Actuator Nonlinearity                   
(Invited Session) 10:20-11:40 
Chair:Zhengqiang Zhang Qufu Normal Univ. 
CO-Chair: Xinkai Chen Shibaura Institute of Technology 

10:20-10:40 SunB08-1 

Adaptive Control for Output-Constrained Nonlinear Systems with 
Input Delay 
Huifang Min Southeast Univ. 
Shang Shi Hohai Univ. 
Shumin Fei Southeast Univ. 
Xin Yu Jiangsu Univ. 

10:40-11:00 SunB08-2 

Asymptotically consensus tracking control of connected 
Lagrangian systems with input quantization 
Chaoli Wang Univ. of Shanghai for Science and Technology 
Yu Li Univ. of Shanghai for Science and Technology 

11:00-11:20 SunB08-3 

Adaptive pinning synchronization on nonlinearly coupled complex 
networks with an asymmetrical matrix 

Deli Xuan Jiangnan Universit 
Dong Ding Jiangnan Universit 
Ze Tang Jiangnan Universit 

11:20-11:40 SunB08-4 

Global synchronization of nonlinearly coupled Lur’e networks via 
adaptive feedback control 
Yue Gao Jiangnan Univ. 
Dong Ding Jiangnan Univ. 
Ze Tang Jiangnan Univ. 

SunB09 
Adaptive control and learning control (II) 
Chair: Ailiang Xing

Room9 
10:20-12:20  

Univ. of Science and Tech. Beijing. 
South China Univ. of Tech. 

10:20-10:40 SunB09-1 

Distributed Adaptive Neural Network Stabilization Control for a 
Class of Uncertain Multi-agent Systems with Different Dimensions 
Yongqing Fan Xi’an Univ. of Posts and Telecommunications. 
Tiantian Xiao Xi’an Univ. of Posts and Telecommunications. 

10:40-11:00 SunB09-2 

Finite-time projective synchronization of chaotic systems with 
unknown parameters and uncertainties via adaptive fault-tolerant 
control 
Qiang Li Tianjin College, Univ. of Science and Tech. Beijing 
Yuejiao Zhang Tianjin College, Univ. of Science and Tech. Beijing 

11:00-11:20 SunB09-3 

Neuro-Control for Continuous-Time Stochastic Nonlinear Systems 
via Online Policy Iteration Algorithm 
Tianmin Zhou Beijing Normal Univ. 
Jiaxu Hou Beijing Normal Univ. 
Handong Li Beijing Normal Univ. 
Zengru Di Beijing Normal Univ. 
Bo Zhao Beijing Normal Univ. 

11:20-11:40 SunB09-4 

Output-feedback Quadratic Tracking Control of Continuous-time 
Systems by Using Off-policy Reinforcement Learning with Neural 
Networks Observer 
Qingqing Meng South China Univ. of Tech. 
Yunjian Peng South China Univ. of Tech. 

11:40-12:00 SunB09-5 

Control Design for Continuously Rotating Machine Using Frequency 
Compensated Spatial Repetitive Controller 
Yuxin Zhang Harbin Inst. of Tech. 
Xin Huo Harbin Inst. of Tech. 

Beijing Sogou Network Tech. CO. LTD. 
Lu Xu Harbin Inst. of Tech. 
Jie Ma Harbin Inst. of Tech. 

12:00-12:20 SunB09-6 

Adaptive Dynamic Surface Control of Constrained Nonlinear 
Systems 
Ailiang Xing Univ. of Science and Tech. Beijing. 
Biao Song Beijing Inst. of Computer Application. 
Yixin Yin Univ. of Science and Tech. Beijing. 

SunB10 Room10 
Automatic control of unmanned systems (I) 10:20-12:20 
Chair: Yuzhe Zhang  Harbin Engineering Univ. 
CO-Chair: Xi Yu Zhejiang Univ. 

10:20-10:40 SunB10-1 

On-board Visual Relative Localization for Small UAVs 
Boxin Zhao Air force Engineering Univ. 
Xiaolong Chen Science and Tech. on Aircraft Control Laboratory,

 FACRI, Xi'an. 
Jun Jiang Air force Engineering Univ. 
Xiaolin Zhao Air force Engineering Univ. 

10:40-11:00 SunB10-2 

Mode Transition Control of Dual Tilt Rotor Unmanned Aerial Vehicle 
Based on Dynamic Analysis 
Ruijian Zheng Northeastern Univ. 
Yuqing He Shenyang Inst. of Automation, Chinese Academy 

of Sciences, Shenyang. 
Zhong Liu Shenyang Inst. of Automation, Chinese Academy 

of Sciences, Shenyang. 
Liying Yang Shenyang Inst. of Automation, Chinese Academy 

of Sciences, Shenyang. 
Feng Gu Shenyang Inst. of Automation, Chinese Academy 

of Sciences, Shenyang. 

CO-Chair: Qingqing Meng 
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11:10-11:20 SunB10-3 

Research on Backstepping Tracking Control of Deep-diving AUV 
Based on Biological Inspiration 
Honghan Zhang Harbin Engineering Univ. 
Yuzhe Zhang Harbin Engineering Univ. 
Yajie Xu Harbin Engineering Univ. 
Jiajia Zhou Harbin Engineering Univ. 
Yanyang Guo Harbin Engineering Univ. 

11:20-11:40 SunB10-4 

Real-time Motion Planning and Trajectory Tracking in Complex 
Environments based on B ézier Curves and Nonlinear MPC 
Controller 
Xi Yu Zhejiang Univ. 
Wenjun Zhu Zhejiang Univ. 
Li Xu Zhejiang Univ. 

11:40-12:00 SunB10-5 

Research on USV Heading Control Method Based on Kalman Filter 
Sliding Mode Control 
Ge Yi Weapon Engineering Coll. of Naval Univ. of 

Engineering. 
Zhong Liu Weapon Engineering Coll. of Naval Univ. of 

Engineering. 
Jianqiang Zhang Weapon Engineering Coll. of Naval Univ. of 

Engineering. 

12:00-12:20 SunB10-6 

A New Path Planning Method for Flying Probe Test Arms 
Wentao Li Shanxi Univ. 
Jingjie Yang Shanxi Univ. 
Xiaojun Lv China Academy of Railway Sciences. 
Jianrong Wang Shanxi Univ. 

SunB11 
Identification and estimation (II) 
Chair: Lei Chen  
CO-Chair: XianShuang Yao 

Room11 
10:20-12:20 

   Beihang Univ. 
Northeast Electric Power Univ. 

10:20-10:40 SunB11-1 

Parameter identification of Box-Jenkins systems based on the 
differential evolution algorithm 
Mengru Liu Nantong Univ. 
Junhong Li Nantong Univ. 
Tiancheng Zong Nantong Univ. 

10:40-11:00 SunB11-2 

Subspace Identification of Closed-loop Errors-in-variables Systems 
Li-Hui Geng Tianjin Univ. of Tech. and Education 
Terefe Bayisa Ayele Tianjin Univ. of Tech. and Education 
Jin-Cang Liu Tianjin Univ. of Tech. and Education 

11:00-11:20 SunB11-3 

A Novel Optimization Algorithm for Thermal Design of MCMs 
Jie Yang Northeastern Univ. 
Ning Ye Northeastern Univ. 
Hongyuan Shen Northeastern Univ. 
DongDong Ye Beijing Inst. of Control Engineering 
Wei Zheng Beijing Inst. of Control Engineering 
Jia Di Univ. of Arkansas 

11:20-11:40 SunB11-4 

Signal approximation with Pascal’s triangle and sampling 
Lei Chen Beihang Univ. 
Xinghuo Yu RMIT Univ. 
Jinhu Lü Beihang Univ. 

11:40-12:00 SunB11-5 

Model identification of photovoltaic power generation efficiency 
with hot spot 
Shengxian Cao Northeast Electric Power Univ. 
Ying Su Northeast Electric Power Univ. 
Bo Zhao Northeast Electric Power Univ. 
Xianshuang Yao Northeast Electric Power Univ. 

12:00-12:20 SunB11-6 

PV Abnormal Shading Detection Based on Convolutional Neural 
Network 
Jianyu Wang Northeast Electric Power Univ. 
Bo Zhao Northeast Electric Power Univ. 
Xianshuang Yao Northeast Electric Power Univ. 

SunB12 
Supply chain and logistics management (I) 
Chair: Linlin Chen 
CO-Chair: Shuihua Han 

Room12 
10:20-12:20 

Xiamen  Univ. 
Xiamen Univ. 

10:20-10:40 SunB12-1 

Two-stage supply chain optimization with consumers’ 
environmental awareness under cap-and-trade regulation 
Xintong Zhang Sichuan Univ. 
Zhimiao Tao Sichuan Univ. 

10:40-11:00 SunB12-2 

Coordinating supply chains with a risk-averse retailer and a call 
option contract 
Han Zhao Tsinghua Univ. 
Shiji Song Tsinghua Univ. 
Yu Liao Tsinghua Univ. 
Wei Liu Wuhan Donghu Univ. 

11:00-11:20 SunB12-3 

Modeling and Optimization of a Drayage Problem with Foldable and 
Standard Containers 
Chao Huang Northeastern Univ. 
Ruiyou Zhang Northeastern Univ. 

11:20-11:40 SunB12-4 

Research on Inventory Model of Non-instantaneous Deteriorating 
Items under Shortage Conditions 
Zheng Jiming Chongqing Univ. of Posts and Telecommunication 
Zhu Hongyu Chongqing Univ. of Posts and Telecommunication 

11:40-12:00 SunB12-5 

Dynamic Trip Pricing Considering Car Rebalances for Station-based 
Carsharing Services 
Ruiyou Zhang Northeastern Univ. 
Haiyu Kan Northeastern Univ. 

12:00-12:20 SunB12-6 

Multiple depots vehicle routing and scheduling optimization with 
inventory transfer 
Linlin Chen Xiamen Univ. 
Chaokan Du Xiamen Univ. 
Shuihua Han Xiamen Univ. 

SunBIS Room13 
Interactive Session 10:20-12:20 

SunBIS-1 

The optimal synchronizabilty of WS small-world saturated network 
Xinbiao Lu Hohai Univ. 
Chen Huang Hohai Univ. 
Chi Zhang Hohai Univ. 

SunBIS-2 

Lag group consensus for multi-agent systems with hybrid control 
Liqiong Zhang Tianjin University of Technology and Education 
Weixun Li Tianjin University of Technology and Education 
Jia Liu Tianjin University of Technology and Education 

SunBIS-3 

Exploration on Reform of Modern Control Theory under the 
Background of First-class Undergraduate Major Construction 
Tao Liu Qilu University of Tech (Shandong Academy of Sciences) 

SunBIS-4 

Modeling and Simulation the Influence of Passengers Distribution in 
the Bus on Boarding Time 
Keyu Xu Qingdao University of Science and Tech. 
Jing Zhang Qingdao University of Science and Tech. 
Tao Wang Qingdao University of Science and Tech. 
Shubin Li Shandong Police College 

SunBIS-5 

Analysis of the Effect of Berths on Passenger Boarding Time Using 
Cellular Automaton Model 
Keyu Xu Qingdao University of Science and Tech. 
Tao Wang Qingdao University of Science and Tech. 
Jing Zhang Qingdao University of Science and Tech. 
JiaZhen Cui Qingdao University of Science and Tech. 
Haining Sun Qingdao University of Science and Tech. 

SunBIS-6 

Topology Identification and Inner Desynchronization of 
Hindmarsh-Rose Neural Networks 
Yan Li Huazhong University of Science and Tech. 
Hui Liu Huazhong University of Science and Tech. 
Zengyang Li Central China Normal Univ. 

SunBIS-7 

Observer-based memory state feedback control for switched fuzzy 

systems 
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Le Zhang Shenyang Univ. 
Yue Wang Shenyang Univ. 
Hong Yang Shenyang Univ. 

SunBIS-8 

Pinning Synchronization of Duplex Neural Networks with Undirected 
Couplings 
Jie Li Huazhong University of Science and Tech. 
Hui Liu Huazhong University of Science and Tech. 

SunBIS-9 

Stochastic stability of Hopfield neural networks disturbed by more 
general noises 
Bo Song Jiangsu Normal Univ. 
Xin-Xin Ma Jiangsu Normal Univ. 
Feng Lin Jiangsu Normal Univ. 
Heng Zhou Jiangsu Normal Univ. 

SunBIS-10 

Reliable H Control of Static Output Feedback against Sensor Failure 
Qianyu Ye Shenyang Normal Univ. 
Bo Yao Shenyang Normal Univ. 
Quansheng Wu Chaoyang teachers college 
Fuzhong Wang Shenyang Institute of Engineering 

SunBIS-11 

Research on Moving Target Tracking System Based on FPGA 
Aiyun Yan Northeastern Univ. 
Jingjiao Li Northeastern Univ. 
Beibei Sun State Grid Jibei Electric Power Company Limited 
Yi Wang  State Grid Jilin Comprehensive Energy Service

 Company Limited 

SunBIS-12 

A High Precision and Fast Frequency Measurement Method Based 
on Spectrum Segmentation for UWB Electronic Reconnaissance 
System 
Yi Chen  The Eighth Academy of China Aerospace Science

 and Technology Corporation 
Xiongjun Wu  The Eighth Academy of China Aerospace Science

 and Technology Corporation 
Shujie Lei  The Eighth Academy of China Aerospace Science

 and Technology Corporation 
Junxing Zhang  The Eighth Academy of China Aerospace Science

 and Technology Corporation 

SunBIS-13 

Parameters Estimation of RBF-AR Model Based on EM and Variable 
Projection Algorithm 
Chen Cheng Fuzhou Univ. 
Yu Guan Fuzhou Univ. 
Guangyong Chen Fuzhou Univ. 
Min Gan Fuzhou Univ. 

SunBIS-14 

Gradient-based iterative parameter estimation for output error 
autoregressive systems using hierarchical principle 
Liangbin Sha Qingdao Univ. of Science and Tech. 
Yan Ji Qingdao Univ. of Science and Tech. 

SunBIS-15 

The filtering based parameter estimation for two-input single-output 
bilinear-in-parameter systems 
Chen Zhang Qingdao Univ. of Science and Tech. 
Yan Ji Qingdao Univ. of Science and Tech. 

SunBIS-16 

Identification and application of data-driven superheated steam 
temperature system 
Jiang Weng Fujian Huadian Electric Power Engineering 
Yinsong Wang North China Electric Power Univ. 
Tianshu Sun North China Electric Power Univ. 

SunBIS-17 

An Interacting-Multiple-Model Method for Tracking a Hypersonic 
Glide Target 
Jingshuai Huang National Univ. of Defense Tech. 
Hongbo Zhang National Univ. of Defense Tech. 
Shang Wu Science and Tech. on Complex Aviation 

Systems Simulation Laboratory 
Guojian Tang National Univ. of Defense Tech. 
Weimin Bao National Univ. of Defense Tech. 

China Aerospace Science and Tech. Corporation 

SunBIS-18 

Parameter estimation of Hammerstein systems based on the 
gravitational search algorithm 
Shanling Xu Nantong Univ. 
Junhong Li Nantong Univ. 
Juping Gu Nantong Univ. 
Liang Hua Nantong Univ. 
Liangliang Shang Nantong Univ. 

SunBIS-19 

Robust Switching Control for Force-reflecting Telerobotic with 
Time-varying Communication Delays 
Fudong Nian Hefei Univ. 
Shaobo Shen Southeast Univ. 
Chunpeng Zhang Hefei Univ. 
Gang Lv Hefei Univ. 

SunBIS-20 

Sliding mode disturbance observer-based the port-controlled 
Hamiltonian control for a four-tank liquid level system subject to 
external disturbances 
Xiangxiang Meng Qingdao Univ. 
Haisheng Yu Qingdao Univ. 
Tao Xu Qingdao Univ. 
Herong Wu Qingdao Univ. 

SunBIS-21 

The Approximation of the Train Resistance Based on Improved 
PSO-RBF 
Tong Zhang Dalian Jiaotong Univ. 
Zhiyu Wang Dalian Jiaotong Univ. 

SunBIS-22 

Active Disturbance Rejection Trajectory Tracking Control of 
Manipulator Based on Neural Network 
Mengxin Cong Qingdao Univ. of Science and Tech. 
Tong Zhao Qingdao Univ. of Science and Tech. 

SunBIS-23 

Observer-based output feedback containment control of a class of 
nonlinear multi-agent systems via adaptive neural control method 
Tingru Xu Heilongjiang Univ. 
Jianting Lyu Heilongjiang Univ. 
Xinrong Yang Heilongjiang Univ. 
Xin Wang Heilongjiang Univ. 

SunBIS-24 

An intelligent model with chaos and causality 
Jiezhou Yu Zhejiang Univ. 
Jun Meng Zhejiang Univ. 

Dalian Univ. of Tech. 
Changkai Sun Dalian Univ. of Tech. 

SunBIS-25 

Sliding Mode Adaptive Robust Control for High-Speed Trains Based 
on Improved Approach Rate 
Tong Zhang Dalian Jiaotong Univ. 
Zhiyu Wang Dalian Jiaotong Univ. 

SunBIS-26 

Neural-network-based average tracking for nonlinear multi-agent 
systems with switching topologies 
Shangjun Zhang Heilongjiang Univ. 
Jianting Lyu Heilongjiang Univ. 
Dai Gao Harbin Inst. of Tech. 
Xin Wang Heilongjiang Univ. 

SunBIS-27 

IMM Box Particle Filtering for Bearings-Only Maneuvering Target 
Tracking 
Jungen Zhang North Minzu Univ. 

SunBIS-28 

The Application of an Improved Wavelet Threshold Function in 
De-noising of Heart Sound Signal 
Nannan Zhang China Univ. of Petroleum 

SunBIS-29 

Analysis and Control of a Three-Dimensional Quadratic Polynomial 
System with No Equilibrium Point and No Linear Term 
Zhongtang Chen Shenyang Jianzhu Univ. 
Li Zheng Shenyang Jianzhu Univ. 
Changchun Sun Shenyang Jianzhu Univ. 

SunBIS-30 

Synchronous Control of Master-slave Manipulator System under 
Deception Attacks 
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Chao Yan Nanjing Univ. of Posts and
 Telecommunications 

Jian Ge Nanjing Univ. of Posts and
 Telecommunications 

SunBIS-31 

ADRC-Based Cascade Control for Low-order Nonlinear Cascade 
Systems with Time-Varying Uncertainties 
Na Li Qingdao Univ. of Science and Tech. 
Xianjun Zhang Qingdao Univ. of Science and Tech. 
Chuantao Ni Qingdao Univ. of Science and Tech. 

SunBIS-32 

LMI-based event-triggered control of discrete-time piecewise affine 
systems with norm-bounded uncertainties 
Yifei Ma Jiangnan Univ. 
Wei Wu Jiangnan Univ. 
Yonghao Jiang Jiangnan Univ. 

SunBIS-33 

Output-Dependent Switching Laws for Quadratic Stabilization of 
Switched Linear Stochastic Systems 
Yufang Chang Hubei Univ. of Tech. 
Guisheng Zhai Shibaura Institute of Tech. 
Lianglin Xiong Yunnan Minzu Univ. 
Bo Fu Hubei Univ. of Tech. 

SunBIS-34 

Exponential Stabilization for Networked Switched Positive Systems 
with Mixed Time-Varying Delays via an Event-Triggered Scheme 
Yake Yang Hebei Univ. of Tech. 
Dedong Yang Hebei Univ. of Tech. 
Jiao Liu Hebei Univ. of Tech. 
Hongchao Li Hebei Univ. of Tech. 

SunBIS-35 

Infrared weak target detection based on improved morphological 
filtering 
Menglong Cao Qingdao Univ. of Science and Tech. 
Danping Sun Qingdao Univ. of Science and Tech. 

SunBIS-36 

Dynamic Modeling and Flight Simulation of a FoldingWing-Tip UAV 
Jie Yang Nanjing Univ. of Aeronautics and Astronautics 

Jiangsu Key Laboratory of Internet of Things and
 Control Technologies 

Liyan Wen Nanjing Univ. of Aeronautics and Astronautics 
Jiangsu Key Laboratory of Internet of Things and

 Control Technologies 
Bin Jiang Nanjing Univ. of Aeronautics and Astronautics 

Jiangsu Key Laboratory of Internet of Things and
 Control Technologies 

Zhaoyu Wang Nanjing Univ. of Aeronautics and Astronautics 
Jiangsu Key Laboratory of Internet of Things and

 Control Technologies 

SunBIS-37 

Decision-making in Space Object Collision Avoidance aiming 
Optimal Cost Function 
Nan Ye Xi’an Satellite Control Center 
Jianhai Zhang Xi’an Satellite Control Center 
Jie Yang Xi’an Satellite Control Center 
Haiyue Li Xi’an Satellite Control Center 
Yu Ren Xi’an Satellite Control Center 

SunBIS-38 

Fuzzy PID Design of Vehicle Attitude Control Systems 
Lihan Sun Harbin Inst. of Tech. 
Jie Ma Harbin Inst. of Tech. 
Baoqing Yang Harbin Inst. of Tech. 

SunBIS-39 

A Visual/Inertial Relative Navigation Method for UAV Formation 
Wei Shao Qingdao Univ. of Science and Tech. 
Lingfei Dou Qingdao Univ. of Science and Tech. 
Hanxue Zhao Qingdao Univ. of Science and Tech. 
Boning Wang Qingdao Univ. of Science and Tech. 
Hongliang Xi Qingdao Univ. of Science and Tech. 
Wenlong Yao Qingdao Univ. of Science and Tech. 

SunBIS-40 

Generalized polynomial chaos based uncertainty propagation 
analysis for spacecraft relative motion 
Runde Zhang National Univ. of Defense Tech. 
Weiwei Cai National Univ. of Defense Tech. 
Leping Yang National Univ. of Defense Tech. 

SunBIS-41 

L2-gain Stabilized Attitude Control for Combined Spacecraft 
Hui Fang Shanghai Aerospace Control Tech. Inst. 

Harbin Inst. of Tech. 
Hewen Xiao Harbin Inst. of Tech. 
Yueyong Lv Harbin Inst. of Tech. 
Yanning Guo Harbin Inst. of Tech. 

SunBIS-42 

Autonomous Rendezvous Guidance via Deep Reinforcement 
Learning 
Xinyu Wang Beijing Inst. of Astronautical Systems Engineering 
Guohui Wang Beijing Inst. of Astronautical Systems Engineering 
Yi Chen Beijing Inst. of Astronautical Systems Engineering 
Yongfeng Xie Beijing Inst. of Astronautical Systems Engineering 

SunC02 Room02 
IntelliSense and advanced sensing, detection technology(I) 
(Special Session) 13:30-15:30 
Chair: Yanan Zhang Northeastern Univ. 
CO-Chair:Dan Yang Northeastern Univ. 

13:30-13:50 SunC02-1 

Hardware Design for Detecting Blood Flow Based on 
Electromagnetic Induction 
Yi Lu Northeastern Univ. 
Dan Yang Northeastern Univ. 
Weiduo Wang Northeastern Univ. 

13:50-14:10 SunC02-2 

A Simple Method of Millimeter Wave Radar Installation Correction 
Xinli Xiong Chongqing Changan Automobile Co., Ltd. 
Kuan Wang Chongqing Changan Automobile Co., Ltd. 
Jianbin Chen Chongqing Changan Automobile Co., Ltd. 
Zhoubing Xiong Chongqing Changan Automobile Co., Ltd. 
Fenghua Liang Chongqing Changan Automobile Co., Ltd. 
Yunlin Ma Chongqing Changan Automobile Co., Ltd. 

14:10-14:30 SunC02-3 

Lane Change Behavior Research Based on NGSIM Vehicle 
Trajectory Data 
Zhenni Li Northeastern Univ. 
Xinghui Huang Northeastern Univ. 
Jiao Wang Northeastern Univ. 
Tong Mu Northeastern Univ. 

14:30-14:50 SunC02-4 

A Novel Tracking Method Based on Improved FAST Corner 
Detection and Pyramid LK Optical Flow 
Hongmei Zhang Shenyang Aerospace Univ. 
Li Xiao Shenyang Aerospace Univ. 
Guangyan Xu Shenyang Aerospace Univ. 

14:50-15:10 SunC02-5 

A New Effective Parallel Plane Segmentation Method for Point Cloud 
Based on Dimension Reduction Correction 
Lunkai Zhang Shanghai Jiao Tong Univ. 
Junguo Lu Shanghai Jiao Tong Univ. 
Yubin Miao Shanghai Jiao Tong Univ. 

15:10-15:30 SunC02-6 

Thermal Infrared Tracking using Multi-stages Deep Features Fusion 
Ximing Zhang Northwestern Polytechnical Univ. 
Rongli Chen Northwestern Polytechnical Univ. 
Gang Liu Northwestern Polytechnical Univ. 
Xuyang Li Northwestern Polytechnical Univ. 
Shujuan Luo Northwestern Polytechnical Univ. 
Xuewu Fan Northwestern Polytechnical Univ. 

SunC03 Room03 
Intelligent control, computation and optimization (II) 13:30-15:30 
Chair: Qilong Zhang  Guizhou University. 
CO-Chair: Xiaoxiao Li Guangdong Inst. of Intelligent Manufacturing. 

13:30-13:50 SunC03-1 

A numerical method for solving reaction-advection-diffusion 
equations in irregular domains using the cellular automata 
Pengxin Zhu China Univ. of Geosciences 
Fudong Ge China Univ. of Geosciences 

13:50-14:10 SunC03-2 

Mandatory Lane Change Strategy in VANET Based on Coordinated 
Stackelberg Game Model  
Ding Nan Dalian Univ. of Tech. 
Akira Maria Dalian Univ. of Tech. 
Meng Xianghua Dalian Univ. of Tech. 
Nasibullah Indian Statistical Inst. 
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Di Wu Dalian Univ. of Tech. 

14:10-14:30 SunC03-3 

Artificial Neural Network-Aided Energy Management Scheme for 
Unlocking Demand Response  
Xiangping Chen Guizhou Univ. 
Jinbiao Li Guizhou Univ. 
Anqian Yang Guizhou Univ. 
Qilong Zhang Guizhou Univ. 

14:30-14:50 SunC03-4 

An Integration-Enhanced Noise-Resistant RNN Model with Superior 
Performance Illustrated via Time-Varying Sylvester Equation 
Solving 
Guanrong Tang Guangdong Inst. of Intelligent Manufacturing 
Xiaoxiao Li Guangdong Inst. of Intelligent Manufacturing 
Zhihao Xu Guangdong Inst. of Intelligent Manufacturing 
Shuai Li Swansea Univ. 
Xuefeng Zhou Guangdong Inst. of Intelligent Manufacturing 

14:50-15:10 SunC03-5 

Airport Congestion Propagation Model for Temporal Airline Network 
of China 
Jinglei Huang State Key Laboratory of Air Traffific 

Management System and Tech. 
Qiucheng Xu State Key Laboratory of Air Traffific 

Management System and Tech. 
Zeyuan Liu State Key Laboratory of Air Traffific 

Management System and Tech. 
Hui Ding State Key Laboratory of Air Traffific 

Management System and Tech. 
Yongjie Yan State Key Laboratory of Air Traffific 

Management System and Tech. 

15:10-15:30 SunC03-6 

Application of RBF-PID to MN-AGC in Hot Continuous Rolling 
Boqun Li Univ. of Science and Tech. Liaoning 
Shenglin Zhang Univ. of Science and Tech. Liaoning 
Junjie Wang Univ. of Science and Tech. Liaoning 
Lin Wang Univ. of Science and Tech. Liaoning 

SunC04 Room04 
Smart Manufacturing and Industrial Intelligence(I)         
(Special Session) 13:30-15:30 
Chair: Yinghua Yang Northeastern Univ. 

13:30-13:50 SunC04-1 

Metallographic Image Segmentation Method Based on Superpixels 
Algorithm and Transfer Learning 
MingChun li Northeastern Univ. 
Dali Chen Northeastern Univ. 
Shixin Liu Northeastern Univ. 
Fang Liu Northeastern Univ. 

13:50-14:10 SunC04-2 

A novel method for design services matching under uncertain 
preferences in Cloud Manufacturing 
Huagang Tong Nanjing Univ. of Aeronautics and Astronautics 
Jianjun Zhu Nanjing Univ. of Aeronautics and Astronautics 

14:10-14:30 SunC04-3 

YOLO-compact: An Efficient YOLO Network for Single Category 
Real-time Object Detection 
Yonghui Lu South China Univ. of Technology 
Langwen Zhang South China Univ. of Technology 
Wei Xie South China Univ. of Technology 

14:30-14:50 SunC04-4 

Research on the development of intelligent service industry of 
Shandong in the era of "Internet+" 
Yanbin Zhao Harbin Institute of Technology 
Kuiyu Tang Harbin Institute of Technology 
Xinkun Gao  Qingdao Univ. of Science and Technology 
Yumei Wang Qingdao Univ. of Science and Technology 

14:50-15:10 SunC04-5 

Research of Quality Prediction Based on Extreme Learning Machine 
Yinghua Yang Northeastern Univ. 
Zeping Song  Northeastern Univ. 
Xiaozhi Liu  Northeastern Univ. 

15:10-15:30 SunC04-6 

Research on Point Cloud Reduction Algorithm for 
Three-dimensional Reconstruction of Prosthesis 
Menglong Cao Qingdao Univ. of Science and Technology 
Xiaowei Li Qingdao Univ. of Science and Technology 

SunC05 Room05 
Control and Management on Smart City(II) 
(Special Session) 13:30-15:30 
Chair: Yaping Dai Beijing Institute of Technology 
CO-Chair：Junyan Yi Beijing Univ. of Civil Engi. and Architecture 

13:30-13:50 SunC05-1 

Simulation Research on Nonlinear Modeling and Control of 
Switched Reluctance Motor 
Ru Luan  Beijing Univ. of Civil Engineering and Architecture 
Hongjian Zou Beijing Univ. of Civil Engineering and Architecture 
Jinru Guo  Beijing Univ. of Civil Engineering and Architecture 

13:50-14:10 SunC05-2 

Load Forecast of Gas Region Based on ARIMA Algorithm 
Wenlong Hai Beijing Univ. of Civil Engineering and Architecture 
Yahui Wang  Beijing Univ. of Civil Engineering and Architecture 

14:10-14:30 SunC05-3 

Research on Accurate Model of Lithium Battery 
Yongxue Ye Beijing Univ. of Civil Engineering and Architecture 
Hongyan Ma Beijing Univ. of Civil Engineering and Architecture 
Jingjian Yang Beijing Univ. of Civil Engineering and Architecture 

14:30-14:50 SunC05-4 

Elastic Network Algorithm for Clustering Based on Cluster Center 
Shift 
Junyan Yi  Beijing Univ. of Civil Engineering and Architecture 
Xiaopeng Du Beijing Univ. of Civil Engineering and Architecture 

14:50-15:10 SunC05-5 

Guaranteed Cost Robust CI Fusion Kalman Estimators for Systems 
with Uncertain-Variances multiplicative and Colored Measurements 
Noises 
Chunshan Yang Guilin Univ. of Aerospace Technology 
Xiaoqi Yin Heilongjiang College of Business and Tech. 
Ying Zhao  Guilin Univ. of Aerospace Technology 
Jianbo Ji  Guilin Univ. of Aerospace Technology 
Xuemei Wang Communication Univ. of Zhejiang 

15:10-15:30 SunC05-6 

Generative Adversarial Network for Image Deblurring Using Content 
Constraint Loss 
Ye Ji Beijing Institute of Technology 
Yaping Dai Beijing Institute of Technology 
Junjie Ma Beijing Institute of Technology 
Kaixin Zhao Beijing Institute of Technology 
Yanyan Cheng Beijing Institute of Technology 

SunC06 
Sensor networks and Internet of things (II) 
Chair: Lu Chen

Room06 
13:30-15:30 

Shandong Provincial Key Laboratory of 
Ocean Environmental Monitoring Tech. 

13:30-13:50 SunC06-1 

Architecture and challenges for low-altitude security system 
Yin Yang Naval Univ. of Engineering 
Chen Shuai Naval Univ. of Engineering 
Wang Jia-lin Naval Univ. of Engineering 

13:50-14:10 SunC06-2 

Link Prediction Algorithm for BLE Mesh Network in Health 
Monitoring System 

Rui Li 
Wuhan Univ. of Science and Tech. 

Xiaohui Li 
Wuhan Univ. of Science and Tech. 

Engineering Research Center for Metallurgical 
Automation and Measurement Tech. of Ministry of 

Education 

Yueming Ding 
Tianjin Univ. of Tech. 

14:10-14:30 SunC06-3 

A kind of demand response approach for PHEVs charging in smart 
grid 
Shanshan Liu Wuhan Univ. of Science and Tech. 
Xiaohui Li Wuhan Univ. of Science and Tech. 

Engineering Research Center for Metallurgical 
Automation and Measurement Tech. of Ministry 

of Education 
Yueming Ding Tianjin Univ. of Tech. 
Qian Su Wuhan Univ. of Science and Tech. 

Engineering Research Center for Metallurgical 
Automation and Measurement Tech. of Ministry 

of Education 
Zhenxing Liu Wuhan Univ. of Science and Tech. 

Engineering Research Center for Metallurgical 
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Automation and Measurement Tech. of Ministry 
of Education 

14:30-14:50 SunC06-4 

The Coverage Optimization Method for Underwater Sensor Network 
Based on VF-PSO Algorithm 

Yujiao Sun 
Qilu Univ. of Tech. 

Shandong Provincial Key Laboratory of Ocean 
Environmental Monitoring Tech. 

National Engineering and Tech. Research Center of 
Marine Monitoring Equipment

Yifan Hu 
Qilu Univ. of Tech. 

Shandong Provincial Key Laboratory of Ocean 
Environmental Monitoring Tech. 

National Engineering and Tech. Research Center of 
Marine Monitoring Equipment 

Lu Chen 
Qilu Univ. of Tech. 

Shandong Provincial Key Laboratory of Ocean 
Environmental Monitoring Tech. 

National Engineering and Tech. Research Center of 
Marine Monitoring Equipment 

Hailin Liu 
Qilu Univ. of Tech. 

Shandong Provincial Key Laboratory of Ocean 
Environmental Monitoring Tech. 

National Engineering and Tech. Research Center of 
Marine Monitoring Equipment 

Jie Chen 
Qilu Univ. of Tech. 

Shandong Provincial Key Laboratory of Ocean 
Environmental Monitoring Tech. 

National Engineering and Tech. Research Center of 
Marine Monitoring Equipment 

Bin Lv 
Qilu Univ. of Tech. 

Shandong Provincial Key Laboratory of Ocean 
Environmental Monitoring Tech. 

National Engineering and Tech. Research Center of 
Marine Monitoring Equipment 

14:50-15:10 SunC06-5 

An Underwater Layered Protocol Based on Cooperative 
Communication for Underwater Sensor Network 
Lu Chen Qilu Univ. of Tech. 

Shandong Provincial Key Laboratory of Ocean 
Environmental Monitoring Tech. 

National Engineering and Tech. Research 
Center of Marine Monitoring Equipment 

Yifan Hu Qilu Univ. of Tech. 
Shandong Provincial Key Laboratory of Ocean 

Environmental Monitoring Tech. 
National Engineering and Tech. Research 

Center of Marine Monitoring Equipment 
Yujiao Sun Qilu Univ. of Tech. 

Shandong Provincial Key Laboratory of Ocean 
Environmental Monitoring Tech. 

National Engineering and Tech. Research 
Center of Marine Monitoring Equipment 

Hailin Liu Qilu Univ. of Tech. 
Shandong Provincial Key Laboratory of Ocean 

Environmental Monitoring Tech. 
National Engineering and Tech. Research 

Center of Marine Monitoring Equipment 
Bin Lv Qilu Univ. of Tech. 

Shandong Provincial Key Laboratory of Ocean 
Environmental Monitoring Tech. 

National Engineering and Tech. Research 
Center of Marine Monitoring Equipment 

Jie Chen Qilu Univ. of Tech. 
Shandong Provincial Key Laboratory of Ocean 

Environmental Monitoring Tech. 
National Engineering and Tech. Research 

Center of Marine Monitoring Equipment 

15:10-15:30 SunC06-6 

LDA-Based CSI Amplitude Fingerprinting for Device-free 
Localization 
Dong Liu Northeastern Univ. 
Zhigang Liu Northeastern Univ. 
Zhixin Song Northeastern Univ. 

Room07 
  

13:30-15:30 
ARTC, A*STAR 

SunC07 
Future Robotics Technology and Application 
(Special Session) 
Chair:  Jingbing Zhang
CO-Chair: Weihai Chen Beihang Univ. 

13:30-13:50 SunC07-1 

LiDAR-ToF-Binocular depth fusion using gradient priors 
Xiaoming Zhao Beihang Univ. 
Weihai Chen Beihang Univ. 

Ziyang Liu Beihang Univ. 
Xinzhi Ma Beihang Univ. 
Lingkun Kong Beihang Univ. 
Xingming Wu Beihang Univ. 
Haosong Yue Beihang Univ. 
Xing Yan Beijing Institute of Control Engineering 

13:50-14:10 SunC07-2 

Signal Frequency Estimation Based on RNN 
Bin Huang Beihang Univ. 
Chun-Liang Lin National Chung Hsing Univ. 
Weihai Chen Beihang Univ. 
Chia-Feng Juang National Chung Hsing Univ. 
Xingming Wu Beihang Univ. 

14:10-14:30 SunC07-3 

A path planning algorithm based on RRT and SARSA (λ ) in 
unknown and complex conditions 
Qijie Zou Dalian Univ. 
Yue Zhang Dalian Univ. 
Shihui Liu Dalian Univ. 

14:30-14:50 SunC07-4 

Bio-inspired control of lower limb exoskeleton using a central 
pattern generator 
Wen duan Beihang Univ. 
Weihai Chen Beihang Univ. 
Jianhua Wang Beihang Univ. 
Jianbin Zhang Beihang Univ. 
Weidong Chen Zhejiang Univ. 
Zheng Zhao Hangzhou Innovation Institute of Beihang Univ. 

14:50-15:10 SunC07-5 

Design of Tai-Chi Push-Hands Robot Control System and 
Construction of Visual Platform 
Qipeng Li Electrical & Information Engineering Shandong 

Univ. Weihai 
Song Wang Electrical & Information Engineering Shandong 

Univ. Weihai 

15:10-15:30 SunC07-6 

Design and Development of A Knee Surgery Planning System 
Li Gao Nankai Univ. 
Kelei Ding Nankai Univ. 
Jianan Liu Nankai Univ. 
Guoli Song Shenyang Institute of Automation 
Ningbo Yu Nankai Univ. 

SunC08 Room08 
Pattern recognition and intelligent machines(II) 13:30-15:30 
Chair: Qinglian Yang
CO-Chair: Qing Lan 

Lanzhou Univ. 
Northeastern Univ. 

13:30-13:50 SunC08-1 

A Freezing of Gait Detection System Based on Stepwise Feature 
Extraction Method 
Xihua Liu Huazhong Univ. of Science & Technology 
Shengdi Chen Ruijin Hospital affiliated to Shanghai Jiaotong 

Univ. School of Medicine 
Kang Ren Huazhong Univ. of Science & Technology 
Jin Zhao GYENNO Technologies CO., LTD 
Chao Gao Ruijin Hospital affiliated to Shanghai Jiaotong 

Univ. School of Medicine 
Yuyan Tan Ruijin Hospital affiliated to Shanghai Jiaotong 

Univ. School of Medicine 
Gen Li Ruijin Hospital affiliated to Shanghai Jiaotong 

Univ. School of Medicine 
Yang Zhou Huazhong Univ. of Science & Technology 
Yun Ling GYENNO Technologies CO., LTD 
Zhonglue Chen GYENNO Technologies CO., LTD 

13:50-14:10 SunC08-2 

Multi-Scale Vehicle Detection and Tracking Method in Highway 
Scene 
Tingming Zhang Chongqing Univ. 
Min Zhao Chongqing Univ. 

14:10-14:30 SunC08-3 

Deep Generative Model for Malware Detection 
Yitu Fu Northeastern Univ. 
Qing Lan Northeastern Univ. 

14:30-14:50 SunC08-4 

Semantic Segmentation Method Based on Residual and Multi-Scale 
Feature Fusion 
Chunbo Xiu Tiangong Univ. 
Huan Su Tiangong Univ. 
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Xuemiao Su Tiangong Univ. 

14:50-15:10 SunC08-5 

Research on Segmentation Features in Visual Detection of Rust on 
Bridge Pier 
Ling Huang  Guangxi Univ. of Science and Technology 
Yong-an Luo  Guangxi Univ. of Science and Technology 
Wen-guang Luo Guangxi Univ. of Science and Technology 

15:10-15:30 SunC08-6 

Leap Motion Hand Gesture Recognition Based on Deep Neural 
Network 
Qinglian Yang Lanzhou Univ. 
Weikang Ding Lanzhou Univ. 
Xingwen Zhou Lanzhou Univ. 
Dongdong Zhao Lanzhou Univ. 
Shi Yan Lanzhou Univ. 

SunC09 Room09 
Automatic control of unmanned systems (II) 13:30-15:30 
Chair: Yulei Wang  Tongji Univ. 
CO-Chair: Hao Guo Jiangnan Univ. 

13:30-13:50 SunC09-1 

Packages delivery based on marker detection for UAVs 
Kai Feng Beijing Inst. of Tech. 
Weixing Li Beijing Inst. of Tech. 
Shengyang Ge Beijing Inst. of Tech. 
Feng Pan Beijing Inst. of Tech. 

13:50-14:10 SunC09-2 

Time-optimal Path Planning for Autonomous Vehicles Based on 
Bi-Level Programming 
Qifeng Chen Zhejiang Univ. 
Leigang Yang Dalian Zongyi Science & Tech. Development 

Co., Ltd. 
Chaoyong Li Zhejiang Univ. 

14:10-14:30 SunC09-3 

Distributed Adaptive Sliding Mode Formation Control for Multiple 
Unmanned Aerial Vehicles 
Zhengyang Wang Beijing Inst. of Tech. 
Qing Fei Beijing Inst. of Tech. 
Bo Wang  Beijing Inst. of Tech. 

14:30-14:50 SunC09-4 

Adaptive Output Feedback Control for a Highly Flexible Aircraft with 
Direct Feedthrough Term 
Chi Peng National Univ. of Defence Tech. 
Jianjun Ma National Univ. of Defence Tech. 
Jishuai Yao National Univ. of Defence Tech. 

14:50-15:10 SunC09-5 

Difference-compensated Consensus Protocol for Platooning of 
Vehicles with Time Delay 
Hao Guo Jiangnan Univ. 
Cheng-Lin Liu Jiangnan Univ. 

15:10-15:30 SunC09-6 

Modeling and Quantitative Assessment of Environment Complexity 
for Autonomous Vehicles 
Yulei Wang Tongji Univ. 

Jilin Univ. 
Kai Li Jilin Univ. 
Yunfeng Hu Jilin Univ. 
Hong Chen Jilin Univ. 

Tongji Univ. 

SunC10 Room10 
Fault diagnosis and predictive maintenance (I) 13:30-15:30 
Chair: Hana Zhu 
CO-Chair: Dong Gao 

Qingdao Univ. of Science and Tech.
Beijing Univ. of Chemical Tech. 

13:30-13:50 SunC10-1 

Fault Diagnosis of Rolling Bearing Based on WT-VMD and Random 
Forest 
Hana Zhu Qingdao Univ. of Science and Tech. 
Xueying Li Qingdao Univ. of Science and Tech. 
Huiming Liu Qingdao Univ. of Science and Tech. 

13:50-14:10 SunC10-2 

Research on Ontology Modeling Method of HAZOP in Petrochemical 
process  
Dong Gao Beijing Univ. of Chemical Tech. 
Yao Jia Beijing Univ. of Chemical Tech. 

14:10-14:30 SunC10-3 

A New Condition-Based Maintenance Decision Model for Degraded 
Equipment Subjected to Random Shocks 
Dangbo Du Rocket Force Univ. of Engineering 
Hong Pei Rocket Force Univ. of Engineering 
Jian-Xun Zhang Rocket Force Univ. of Engineering 
Xiao-Sheng Si Rocket Force Univ. of Engineering 
Zhe-Nan Pang Rocket Force Univ. of Engineering 
Yong Yu Rocket Force Univ. of Engineering 

14:30-14:50 SunC10-4 

Fault Diagnosis for Rolling Bearings Based on the Quadrature 
Particle Filter 
Yan Zhang Civil Aviation Univ. of China 
Runxia Guo Civil Aviation Univ. of China 

14:50-15:10 SunC10-5 

Open-circuit Fault Diagnosis Method for Four-wire T-type Three 
Level Rectifier  
Zhixi Wu Huazhong Univ. of science and tech. 
Buyi Sun Huazhong Univ. of science and tech. 
Jin Zhao Huazhong Univ. of science and tech. 

15:10-15:30 SunC10-6 

Fault Feature Extraction of Flexible Thin-walled Bearings Based on 
VMD and MOMEDA   
Hongjie Lu South China Univ. of Tech. 
Weiguang Li South China Univ. of Tech. 
Xuezhi Zhao South China Univ. of Tech. 
Hao Wan South China Univ. of Tech. 
Jiale Wu South China Univ. of Tech. 

SunC11 Room11 
Identification and estimation (III) 13:30-15:30 
Chair: Wenqiang Guo    Queen Mary Univ. of London 
CO-Chair: Ling Xu Wuxi Vocational Inst. of Commerce 

13:30-13:50 SunC11-1 

Expectation Maximization Based FitzHugh-Nagumo Model 
Identification Under Unknown Gaussian Measurement Noise 
Li-Hui Geng Tianjin Univ. of Tech. and Education 
Terefe Bayisa Ayele Tianjin Univ. of Tech. and Education 
Jin-Cang Liu Tianjin Univ. of Tech. and Education 
Brett Ninness The Univ. of Newcastle 

13:50-14:10 SunC11-2 

Soft Measuring Method of Dioxin Emission Concentration for MSWI 
Process Based on RF and GBDT 
Heng Xia Beijing Univ. of Tech. 

Beijing Key Laboratory of Computational Intelligence
 and Intelligent System 

Jian Tang Beijing Univ. of Tech. 
Beijing Key Laboratory of Computational Intelligence

 and Intelligent System 
Junfei Qiao Beijing Univ. of Tech. 

Beijing Key Laboratory of Computational Intelligence
 and Intelligent System 

Aijun Yan Beijing Univ. of Tech. 
Beijing Key Laboratory of Computational Intelligence

 and Intelligent System 
Zihao Guo Beijing Univ. of Tech. 

Beijing Key Laboratory of Computational Intelligence
 and Intelligent System 

14:10-14:30 SunC11-3 

Varying Balancing Transfer Learning for BN Parameter Estimation 
Wenqiang Guo Shaanxi Univ. of Science and Tech. 
Zhengwei Wen Shaanxi Univ. of Science and Tech. 
Zhigao Guo Shaanxi Univ. of Science and Tech. 
Cheng Xu Shaanxi Univ. of Science and Tech. 
Qinkun Xiao Xi’an Technological Univ. 
Lingling Mao Shaanxi Univ. of Science and Tech. 

14:30-14:50 SunC11-4 

Convenient parameter estimation approaches for process control 
systems with time-delay via step responses 
Ling Xu Wuxi Vocational Inst. of Commerce 
Feng Ding Wuxi Vocational Inst. of Commerce 

14:50-15:10 SunC11-5 

Research on Energy-saving Regulation Model of Climate 
Compensation for Central Heating Station Based on Artificial Neural 
Network 
Jun Zhang Urumqi Meteorological Bureau 
Qiang Zhang Zhengzhou Univ. 
Yan-Hong Chai Urumqi Meteorological Bureau 

15:10-15:30 SunC11-6 
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Research on the kinematic parameter calibration method of 
industrial robot based on LM and PF algorithm 
Xin Deng Harbin Inst. of Tech. 
Lianzheng Ge Harbin Inst. of Tech. 
Ruifeng Li Harbin Inst. of Tech. 
Zhiheng Liu Harbin Inst. of Tech. 

Room12 
13:30-15:30 

Northeastern Univ. 

SunC12 
Supply chain and logistics management (II) 
Chair: Fengxia Wang
CO-Chair: Qing Wang  Northeastern Univ. 

13:30-13:50 SunC12-1 

Research on the supply chain encroachment strategy of high 
quality manufacturer 
XU Qian Nanjing Univ. of Science & Tech. 
LV Yi-fan Nanjing Univ. of Science & Tech. 
HUANG Fu Nanjing Univ. of Science & Tech. 
SONG Hua-ming Nanjing Univ. of Science & Tech. 

13:50-14:10 SunC12-2 

A Combinatorial Optimization Model for Customer Routing Problem 
Considering Cost Discount 
Shenghao Zhou Northeastern Univ. 
Qing Wang Northeastern Univ. 
Yibo Sun Northeastern Univ. 
Mutian Yang Northeastern Univ. 
Dongxuan Li Northeastern Univ. 
Min Huang Northeastern Univ. 

14:10-14:30 SunC12-3 

The Optimization Model of 4PL Routing Problem for Risk-averse 
Customer 
Fengxia Wang Northeastern Univ. 
Min Huang Northeastern Univ. 
Xingwei Wang Northeastern Univ. 

14:30-14:50 SunC12-4 

Optimization of Electric Vehicle Routing Problem Using Tabu 
Search 
Qing Wang Northeastern Univ. 
Shuai Peng Northeastern Univ. 
Shuan Liu Northeastern Univ. 

14:50-15:10 SunC12-5 

Research on Channel Strategy of Supply Chain Based on Product 
Quality Improvement and Experience 
Huaming Song Nanjing Univ. of Science and Tech. 
Rui Luo Nanjing Univ. of Science and Tech. 

15:10-15:30 SunC12-6 

Multi-period Reliable Network Design of Fourth Party Logistics base 
on Krill Herd Algorithm 
Jia Li Shenyang Univ. of Tech. 
Rui Li Examination & Certification Centre 
Yanqiu Liu Shenyang Univ. of Tech. 

SunCIS Room13 
Interactive Session 13:30-15:30 

SunCIS-1 

Adaptive Actuator Fault Estimation of Stochastic Systems with 
Output Measurement Error 
Kaiyu Hu Nanjing Univ. of Aeronautics and Astronautics 
Fuyang Chen Nanjing Univ. of Aeronautics and Astronautics 
Zian Cheng Nanjing Univ. of Aeronautics and Astronautics 

SunCIS-2 

Finite-time H∞ Filtering for A Class of Discrete-Time Hidden Markov 
Jump Systems with Conic-Type Nonlinearities 
Xiaoxiao Lyu Anhui Univ. 
Peng Cheng Anhui Univ. 
Shuping He Anhui Univ. 

SunCIS-3 

H∞ Model Reduction of Spatially Interconnected Systems with Finite 
Frequency Specifications 
Xiaokai Zhai Nanjing Univ. of Science and Tech. 
Huiling Xu Nanjing Univ. of Science and Tech. 
Guopeng Wang Nanjing Inst. of Tech. 

SunCIS-4 

Stability of ODE-PDE hybrid sampled data system 
Getnet Tewodros Beijing Inst. of Tech. 
Jun-Min Wang Beijing Inst. of Tech. 
Hanwen Zhang Beijing Inst. of Tech. 

SunCIS-5 

State estimation for parabolic PDE system with moving boundary 
utilizing mobile sensor networks with missing measurements 
Jianzhong Zhang Taishan Univ. 
Guili Lv Taishan Univ. 
Zhengxian Jiang Jiangnan Univ. 

SunCIS-6 

Analysis and design for 3D printing control system based on 
cement component 
Rukun Li Qilu University. 
Renren Wang Qilu University. 
Hongqian Lu Qilu University. 
Hongwei Chen Ji Nan Building Source Cement Products Co.LTD 

SunCIS-7 

Finite-time Congestion Control for a Class of TCP Network Systems 
Northeastern Univ. 
Northeastern Univ. 

Xuelei Qi
Yuanwei Jing 
Georgi M Dimirovski Dogus Univ. 

SS Cyril and Methodius Univ. 

SunCIS-8 

Prediction-based approach to consensus of discrete-time 
multi-agent systems with exogenous disturbances and delay 
Han Wu  Harbin Univ. of Science and Tech. 

Heilongjiang Provincial Key Laboratory of 
Optimization Control and Intelligent Analysis for 

Complex Systems 
Jun Hu Heilongjiang Provincial Key Laboratory of 

Optimization Control and Intelligent Analysis for 
Complex Systems 

Univ. of South Wales 
Dongyan Chen  Harbin Univ. of Science and Tech. 

Heilongjiang Provincial Key Laboratory of 
Optimization Control and Intelligent Analysis for 

Complex Systems 

SunCIS-9 

On constructing Lyapunov function for formation control of 
Multi-agent Systems with directed topology 
Xiao Zhicai Yangzhou Univ. 
Qin Liang Yangzhou Univ. 
Yan Shi Yangzhou Univ. 
Qi Yahui Yangzhou Univ. 

SunCIS-10 

Active Queue Management Algorithm Based on RBF Neural Network 
Controller 
Wenli Zhang Northeastern Univ. 
Yuanwei Jing Northeastern Univ. 

SunCIS-11 

Classification Algorithms for Unbalanced High-Dimensional Data 
with Hyperbox Vertex Over-Sampling Iterative Support Vector 
Machine Approach 
Chao Wang Hohai Univ. 
Jun Zhou Hohai Univ. 
Haoqian Huang Hohai Univ. 
Hanyi Shen Hohai Univ. 

SunCIS-12 

Research on Fire Scenario Primitives in Subway Station based on 
Object-oriented thinking 
Yihan Shi State Key Laboratory of Rail Control and Safety 

Beijing Jiaotong Univ. 
Jie Xu State Key Laboratory of Rail Control and Safety 

Beijing Research Center of Urban Traffic Information 
Sensing and Service Tech. 

Research and Development Center of Transport Industry 
of Tech. and Equipment of Urban Rail Operation Safety 

Management 
Hui Zhang State Key Laboratory of Rail Control and Safety 

Beijing Jiaotong Univ. 
Beijing Research Center of Urban Traffic Information 

Sensing and Service Tech. 
Research and Development Center of Transport Industry 

of Tech. and Equipment of Urban Rail Operation Safety 
Management 

Zhen Yuan State Key Laboratory of Rail Control and Safety 
Beijing Jiaotong Univ. 

Beijing Research Center of Urban Traffic Information 
Sensing and Service Tech. 

Research and Development Center of Transport Industry 
of Tech. and Equipment of Urban Rail Operation Safety 

Management 
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SunCIS-13 

Image restoration method based on GAN and multi-scale feature 
fusion 
Xin Jin Dalian Maritime Univ. 
Ying Hu Dalian Maritime Univ. 
Chu Yue Zhang Dalian Maritime Univ. 

SunCIS-14 

Research on Intelligent Concentrator Based on Edge Computing 
Technology 
Xiaojiang Chen Guangdong Power Grid Corporation Information 

Center 
Tinghui Lu Guangdong Power Grid Co. Ltd 
Jijun Zeng Guangdong Power Grid Corporation Information 

Center 
Zheheng Liang Guangdong Power Grid Corporation Information 

Center 
Fengchan Guo Guangdong Power Grid Co. Ltd 
Jin Li Hefei Univ. of Tech. 

SunCIS-15 

Research on Indoor Positioning Technology Based on UWB 
Ning Wang Shandong Univ. 
Xulin Yuan Shandong Univ. 
Lixin Ma Shandong Boshi Pengcheng Intelligent Tech. 

Co. LTD 
Xincheng Tian Shandong Univ. 

SunCIS-16 

Archives Room Management System Based on Visible Light 
Communication 
Lin He Tianjin Univ. of Tech. and Education 

Tianjin Key Laboratory of Information Sensing 
&Intelligent Control 

Huabiao Duan Tianjin Univ. of Tech. and Education 
Tianjin Key Laboratory of Information Sensing 

&Intelligent Control 
Miao Chen Tianjin Univ. of Tech. and Education 

Tianjin Key Laboratory of Information Sensing 
&Intelligent Control 

Yu Liu Tianjin Univ. of Tech. and Education 
Tianjin Key Laboratory of Information Sensing 

&Intelligent Control 
Jiaxing Liu Tianjin Univ. of Tech. and Education 

Tianjin Key Laboratory of Information Sensing 
&Intelligent Control 

SunCIS-17 

The Development of Artificial Intelligence Education Resources 
under the Background of the Internet of Things 
Shuying Zhao Northeastern Univ. 
Shuang Chen Northeastern Univ. 
Wanjing Li Northeastern Univ. 
Dongming Li Northeastern Univ. 
Xin Liu Shenyang Fangfang Technology Co. Ltd 
Jie Chen Shenyang Fangfang Technology Co. Ltd 

SunCIS-18 

The Coverage Holes Detecting and Healing Based on the Improved 
Harmony Search Algorithm in Wireless Sensor Network 
Nan Hu Shenyang Jianzhu Univ. 
Yunning Feng Shenyang Jianzhu Univ. 
Yuanwei Qi Shenyang Jianzhu Univ. 
Xiaosheng Yu Northeastern Univ. 

SunCIS-19 

Research of Collaborative Search and Rescue System for 
Photovoltaic Mobile Robot Based on Edge Computing Framework 
Fan Feng Wuhan Univ. of Tech. 
Dan Li Wuhan Univ. of Tech. 
Jiayu Zhao Wuhan Univ. of Tech. 
Hanzhe Sun Wuhan Univ. of Tech. 

SunCIS-20 

Research and Analysis of Robust Decoupling Control of Hydraulic 
Looper System 
Boqun Li Univ. of Science and Tech. Liaoning 
Junjie Wang Univ. of Science and Tech. Liaoning 
Lin Wang Univ. of Science and Tech. Liaoning 
Shenglin Zhang Univ. of Science and Tech. Liaoning 

SunCIS-21 

The state estimation for discrete-time delayed standard neural 
networks model 
Jin Zhu Bohai Univ. 
Taifang Li Bohai Univ. 
Qiangkui Leng Bohai Univ. 

SunCIS-22 

Robust electromagnetic levitation control based on mixed 
sensitivity 
Tao Wen National Univ. of Defense Tech. 
Hailin Hu National Univ. of Defense Tech. 
Bin Zhang Jiangxi Agricultural Univ. 
Ping Wang National Univ. of Defense Tech. 
Zhiqiang Long National Univ. of Defense Tech. 

SunCIS-23 

High Speed Train Tracking Control Based on Global Terminal 
Sliding Mode Method 
Li Weidong Dalian Jiaotong Univ. 
Tserenbat Uugantsetseg Dalian Jiaotong Univ. 
Liu Yang Dalian Jiaotong Univ. 

SunCIS-24 

Greenhouse Microclimate Control Optimization Based on Improved 
NSGA-II Algorithm 
Lina Wang China Jiliang Univ. 

SunCIS-25 

Design of Automatic Feeding Control System in Tank Area Based on 
WinCC Configuration Software 
Wei Zhang Qingdao Univ. of Science and Tech. 
Yiwei Li Qingdao Univ. of Science and Tech. 

SunCIS-26 

Research on statistical process control method for multi-variety and 
small batch 
Huaming Song Nanjing Univ. of Science and Tech. 
Rui Xu Nanjing Univ. of Science and Tech. 
Chun Wang Nanjing Univ. of Science and Tech. 

SunCIS-27 

Research on Modeling of Wind Speed-Power Curve for Wind Farm 
Xu Haiyan Northeastern Univ. 
Chang Yuqing Northeastern Univ. 
Wang Shu Northeastern Univ. 
Yao Yuan State Grid Liaoning Electric Power Co. Ltd 

SunCIS-28 

Improved Model Predictive Control for Grid-connected Inverter 
Yong Chen Xi’an Univ. of Tech. 
Pengcheng Ma CNPC Chuanqing Drilling Engineering Co. Ltd. 
Jingjing Huang Xi’an Jiaotong Univ. 
Lei Yang Xi’an Univ. of Tech. 
Xiangqian Tong Xi’an Univ. of Tech. 

SunCIS-29 

Model Predictive Control of Current with Fixed Switching Frequency 
on VEINNA Rectifier 
Xiping Huang Xi'an Univ. of Tech. 
Zekun Yang Xi'an Univ. of Tech. 
Guitao Chen Xi'an Univ. of Tech. 
ChenXi Xi'an Univ. of Tech. 

SunCIS-30 

Research on Prediction Model and Method of Power Output of 
Photovoltaic Power Plant Based on Neural Network and Markov 
Chain 
Jianli Zhao Inner Mongolia Electric Power Science & 

Research Inst. 
aowei Liu Inner Mongolia Electric Power Science & 

Research Inst. 
Zheng Kou Inner Mongolia Electric Power Science & 

Research Inst. 

SunCIS-31 

UUV Trajectory Tracking Control with Fault Tolerant Based on MPC 
Hongtan Zhao Shanghai Maritime Univ. 
Daqi Zhu Shanghai Maritime Univ. 

SunCIS-32 

Decoupling control of temperature and pressure based on expected 
dynamic method 
Hui Li Changchun Univ. of Tech. 
Mingyue Luo Changchun Univ. of Tech. 
Wanbo Luo Chain Electric Construction Group Changch

un Power Generation Equipment Co., Ltd 
Lu Liu Changchun Univ. of Tech. 
Tianyi Jiang Changchun Univ. of Tech. 
Xibin Zhang Changchun north special wire and cable m

anufacturing Co., Ltd 

SunCIS-33 
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Application of Neural Network Predictive Control in Cement 
Combined Grinding 
Xi Zhang Univ. of Jinan 
Zhugang Yuan Univ. of Jinan 
Hangke Cui  Univ. of Jinan 
Peng Luo Univ. of Jinan 

SunCIS-34 

Automatic Coil Delivery for Uncoiling Machine Based on Image 
Processing 
Gang Zheng Xi’an Univ. of Tech. Automation and 

Information Engineering 
Zewen Wang Xi’an Univ. of Tech. Automation and 

Information Engineering 
Haowen Li Xi’an Univ. of Tech. Automation and 

Information Engineering 
Siyu Liu Xi’an Univ. of Tech. Automation and 

Information Engineeringd 

SunCIS-35 

SOC Prediction of Power Battery Based on SVM 
Qiyan Yan Northeastern Univ. 

SunCIS-36 

Type-2 Fuzzy Adaptive Control For Uncertain Robot Manipulator 
System With Time-Varying Output Constraints 
Yongqing Fan Xi’an Univ. of Posts and 

Telecommunications 
Tongtong Kang Xi’an Univ. of Posts and 

Telecommunications 

SunCIS-37 

Membership function dependent stability criterion for T-S fuzzy 
systems withtime delay via a non-uniform delay partitioning 
approach 
Zhang Ning Guizhou Univ. of Engineering Science 
Lei Man Guizhou Univ. of Engineering Science 

SunCIS-38 

A Delay-dependent Glucose Control Approach for Type-1 Diabetes 
via Takagi-Sugeno Fuzzy Models 
Juntao Pan North Minzu Univ. 
Zigui Kang North Minzu Univ. 
Weiwei Zhang North Minzu Univ. 
Bai Zhang North Minzu Univ. 
Penghui Zhang North Minzu Univ. 

SunCIS-39 

Mechanical Resonance Suppression of Servo System Based on 
ADRC and MAFC 
Wu Bo Wuhan Univ. of Science and Tech. 
Lu Shaowu Wuhan Univ. of Science and Tech. 

Dongguan Samsun Optical Technology Co. Ltd 
Ning Bowen Wuhan Univ. of Science and Tech. 
Zhou Fengxing Wuhan Univ. of Science and Tech. 
Tang Xiaoqi Dongguan Samsun Optical Technology Co. Ltd 

SunCIS-40 

Research on Adaptive Robust Control of Electro-hydraulic 
Composite Cylinder Under Complex Load Conditions 
Haisheng Liu Beijing Inst. of Tech. 
Wei Shen Beijing Inst. of Tech. 

SunCIS-41 

Fast Bipartite Consensus Control for Multi-agent Systems with 
Antagonistic Interactions 
Hongtao Ye Guangxi Univ. of Science and Tech. 

Guangxi Key Laboratory of Automobile 
Components and Vehicle Tech. 

Junzheng Guo Guangxi Univ. of Science and Tech. 
Zhongqiu Chen Guangxi Univ. of Science and Tech. 
Wenguang Luo Guangxi Key Laboratory of Automobile 

Components and Vehicle Tech. 
Kene Li Guangxi Univ. of Science and Tech. 

SunCIS-42 

Conflict resolution problems solved with linear programming in air 
traffic management systems 
Xiangmin Guan Civil Aviation Management Institute of China 

General Aviation Institute of Zhejiang JianDe 
Renli Lv Civil Aviation Management Institute of China 

General Aviation Institute of Zhejiang JianDe 
Huaxian Liu Beihang Univ. 

SunD02 Room02 
IntelliSense and advanced sensing, detection technology(II) 
(Special Session) 15:50-17:50 
Chair: Yong Zhao Northeastern Univ. 
CO-Chair: Xuegang Li Northeastern Univ. 

15:50-16:10 SunD02-1 

Highly-sensitive mercury ion sensor based on DNA modified 
micro-nano fiber 
Yang Sun Northeastern Univ. 
Bufan Shi Northeastern Univ. 
Naisi Zhu Northeastern Univ. 
Wanlu Zheng Northeastern Univ. 
Yi Cai Northeastern Univ. 
Ya-nan Zhang Northeastern Univ. 

16:10-16:30 SunD02-2 

A Novel Method for Curved Scene Text Detection 
Chao He Shanghai Jiao Tong Univ. 
Junguo Lu Shanghai Jiao Tong Univ. 

16:30-16:50 SunD02-3 

Research on Signal Sampling of Guided Wave Radar Based on 
Similar Equivalent Sampling 
Chunhua Wang Univ. of Jinan 
Jun Wei Univ. of Jinan 
Ziqi Shi Univ. of Jinan 

16:50-17:10 SunD02-4 

Refractive Index and Temperature Sensing with Sagnac-Mach 
Zehnder Hybrid Fiber Interferometer 
Xuegang Li Northeastern Univ. 
Linh V. Nguyen The Univ. of Adelaide 
Heike Ebendorff-Heidepriem The Univ. of Adelaide 
Yanan Zhang Northeastern Univ. 
Stephen C. Warren-Smith The Univ. of Adelaide 

17:10-17:30 SunD02-5 

A Novel Data Augmentation Method Using Style-Based GAN for 
Robust Pulmonary Nodule Segmentation 
Haoqi Shi Shanghai Jiao Tong Univ. 
Junguo Lu Shanghai Jiao Tong Univ. 
Qianjun Zhou Shanghai Jiao Tong Univ. 

17:30-17:50 SunD02-6 

Design of Soft Sensor for Industrial Antimony Flotation Based on 
Deep CNN 
Hu Jian Central South Univ. 
Cen Lihui Central South Univ. 
Xie Yongfang Central South Univ. 

SunD03 Room03 
Intelligent control, computation and optimization (III) 15:50-17:50 
Chair: Ling Yang 
CO-Chair: Jingru Shen 

                                Northeastern Univ.
 Taiyuan Univ. of Science and Tech. 

15:50-16:10 SunD03-1 

Optimization of Single Image Super-Resolution Reconstruction 
Algorithm Based on Residual Dense Network  
Rui Zhang Shenyang Jianzhu Univ. 
Siqi Wang Shenyang Jianzhu Univ. 
Zi’ang Wu Shenyang Jianzhu Univ. 

16:10-16:30 SunD03-2 

A Fairness-driven Active Queue Management Algorithm with Hash 
Table and Circular Buffffer  
Siqiao Hu Nanjing Univ. of Science and Tech. 
Jinsheng Sun Nanjing Univ. of Science and Tech. 
Qin Xu Jinling Inst. of Tech. 
Jianshou Kong Changshu Intelligent Manufacturing and Lase

r Equipment Research Inst. 

16:30-16:50 SunD03-3 

Research on Robot Tracking of Books Returning to Bookshelf 
Based on Particle Swarm Optimization Fuzzy PID Control  
Ren Xiaolin Nantong Univ. 
Yang Yi Nantong Univ. 
Gao Long Nantong Univ. 
Chen Jianbo Nantong Univ. 
Mei Tianxiang Nantong Univ. 
Yu Jingya Nantong Univ. 
Han Qinqin Nantong Univ. 

16:50-17:10 SunD03-4 

Research and Application on Internal Model Control Algorithm 
Based on Echo State Network 
Lixia Zhang North China Electric Power Univ. 
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Shuo Kong North China Electric Power Univ. 
Pengfei Sun North China Electric Power Univ. 
Yongwen Liao North China Electric Power Univ. 
Deliang Zeng North China Electric Power Univ. 

17:10-17:30 SunD03-5 

A Matrix Adaptation Evolution Strategy Based Evolution Algorithm 
for Large-scale Many-objective Optimization 
Ling Yang Northeastern Univ. 
Jianchang Liu Northeastern Univ. 
Fei Li Anhui Univ. of Tech. 
Shubin Tan Northeastern Univ. 
Tianzi Zheng Northeastern Univ. 
Yuanchao Liu Northeastern Univ. 

17:30-17:50 SunD03-6 

Green Logistics Vehicle Path Optimization Based on Hybrid 
Discrete Differential Evolution Algorithm 
Chunmei Zhang Taiyuan Univ. of Science and Tech. 
Jingru Shen Taiyuan Univ. of Science and Tech. 
Jie Hao Taiyuan Univ. of Science and Tech. 

Room04 

15:50-17:50 

SunD04 
Smart Manufacturing and Industrial Intelligence(II) 
(Special Session) 
Chair: Yinghua Yang Northeastern Univ. 

15:50-16:10 SunD04-1 

Defect detection and classification for mobile phone cover glass 
based on visual perception 
Mingbo Yang North China Univ. of Technology Univ. 
Bohao Zhang North China Univ. of Technology Univ. 
Jiabin Zhang Chinese Academy of Sciences 
Hu Su Chinese Academy of Sciences 

16:10-16:30 SunD04-2 

Novelty Detection for Multimode Process Using GANs with Learning 
Disentangled Representation 
Daoming Li Tsinghua Univ. 
Huangang Wang Tsinghua Univ. 
Junwu Zhou State Key Laboratory of Process Automation in 

Mining & Metallurgy 

16:30-16:50 SunD04-3 

Quality prediction method for aluminum alloy ingot based on 
XGBoost 
Shen Yan Northeastern Univ. 
Dali Chen Northeastern Univ. 
Sen Wang Shanghai Baosight Software Co., Ltd. 
Shixin Liu Northeastern Univ. 

16:50-17:10 SunD04-4 

Design of Automatic Processing System Based on Industry 4.0 
Yulin Lv Anhui Univ. 
Feng Xie Anhui Univ. 

17:10-17:30 SunD04-5 

Optimization for Process Routing in Steelmaking-Rolling 
Production 
Zhuohan Zhang Northeastern Univ. 
Jie Wang Northeastern Univ. 
Tian Chen Shanghai Baosight Software Co. ltd 
Shixin Liu Northeastern Univ. 

17:30-17:50 SunD04-6 

Defect prediction of low pressure die casting in crankcase 
production based on data mining methods 
Bo-Wen Yuan Northeastern Univ. 
Zhong-Liang Zhang Hangzhou Dianzi Univ. 
Xing-Gang Luo Northeastern Univ. 
Yang Yu Northeastern Univ. 
Jing-Ying Sun Northeastern Univ. 
Xiao-Hua Zou BMW Brilliance Automotive Ltd 
Xiao-Dong Zou BMW Brilliance Automotive Ltd 

SunD05 Room05 
Control and Management on Smart City(III)   
(Special Session) 15:50-17:50 
Chair: Yuling Hu Beijing Univ. of Civil Engi. and Architecture 
CO-Chair:Yanhua Fu Northeastern Univ. 

15:50-16:10 SunD05-1 

Model Framework of Emergency Evacuation System Based on 
Multi-Paradigm Modeling 
Haoxiang Guo Beijing Univ. of Civil Engineering and Architecture 
Yuling Hu  Beijing Univ. of Civil Engineering and Architecture 
Jingwan Liu  Beijing Univ. of Civil Engineering and Architecture 

16:10-16:30 SunD05-2 

Research on Principle and Application of Maximum Entropy 
Boya Wu Beijing Univ. of Civil Engineering and Architecture 
Junyan Yi Beijing Univ. of Civil Engineering and Architecture 
Qiaoling Yong Beijing Univ. of Civil Engineering and Architecture 

16:30-16:50 SunD05-3 

Research on KDT-DBSCAN-based Personal Semantic Location 
Acquisition 
Rong Nie Beijing Engineering Research Center of Security 

Alarm and Security Check 
Zixuan Yao Beijing Univ. of Civil Engineering and Architecture 
Dong Wei Beijing Univ. of Civil Engineering and Architecture 
Kaizhang Hou Beijing Univ. of Civil Engineering and Architecture 
Jishuai Lin Haidian Branch of Beijing Public Security Bureau 

16:50-17:10 SunD05-4 

Study on Optimization Model of Pipeline Network Scheduling Based 
on Gas Load Prediction  
Jindong Wang Beijing Univ. of Civil Engineering and Architecture 
Yahui Wang Beijing Univ. of Civil Engineering and Architecture 
Qing Liu Beijing gas Refco Group Ltd 

17:10-17:30 SunD05-5 

Research on the daily life circle of college students in Shenyang 
based on the time and space behavior of College Students 
Yanhua Fu Northeastern Univ. 
Yingnan Sun Northeastern Univ. 

17:30-17:50 SunD05-6 

The Research of Building Electrical Fault Diagnosis Based on 
Experimental Platform 
Jiajun Wang Beijing Univ. of Architecture and Civil Engineering 
Yahui Wang Beijing Univ. of Architecture and Civil Engineering 

SunD06 Room06 
Robust control 15:50-17:50 
Chair:Hou Ting    Shandong Normal Univ. 

Shandong Univ. of Science and Tech. 
CO-Chair: Xiaoqin Mo Sanya Univ. 

15:50-16:10 SunD06-1 

Finite Frequency Robust H∞  Filtering for Uncertain Spatially 
Interconnected Time-delay Systems With Interconnected Chains 
Guopeng Wang Nanjing Inst. of Tech. 
Wen Qin Nanjing Inst. of Tech. 
Xiaokai Zhai Nanjing Univ. of Science and Tech. 

16:10-16:30 SunD06-2 

A New Adaptive Sliding Mode Control for A Mismatched 
Second-order System 
Guo Jianguo Northwest Polytechnical Univ. 
Lu Ningbo Northwest Polytechnical Univ. 
Yang Shengjiang Northwest Polytechnical Univ. 
Zhou Jun Northwest Polytechnical Univ. 

16:30-16:50 SunD06-3 

Smart Active Vibration Control System Using Piezoelectric Materials 
Mao Cui Northwestern Polytechnical Univ. 
Wei Tang Northwestern Polytechnical Univ. 
Yuying Han Northwestern Polytechnical Univ. 
Ze Li Northwestern Polytechnical Univ. 

16:50-17:10 SunD06-4 

Improvement on robust anti-windup design based on QFT 
Xiaoqin Mo Sanya Univ. 
Sanli Fu Sanya Univ. 

17:10-17:30 SunD06-5 

Reliable Event-Triggered Control for Switched Linear Systems 
Yunji Su Nanjing Univ. of Science and Tech. 
Weiqun Wang Nanjing Univ. of Science and Tech. 
Tianrui Li Nanjing Univ. of Science and Tech. 

17:30-17:50 SunD06-6 

Finite horizon H2/H-infinity control for nonlinear Markov jump 
systems 
Lifan Kang Shandong Univ. of Science and Tech. 
Hou Ting Shandong Normal Univ. 

Shandong Univ. of Science and Tech. 

SunD07 Room07 
Process control and predictive control (I) 15:50-17:50 
Chair: Dongxiang Zhang  Beijing Inst. of Tech. 
CO-Chair: Jianfeng Su Beijing Inst. of Tech. 

15:50-16:10 SunD07-1 
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PID Control of Iodine Molecules Containing Gas Generator Based on 
Differential Evolution Algorithm 
Lihua Wang Beijing Inst. of Tech. 
Jianfeng Su Beijing Inst. of Tech. 
Liyuxin Chen Beijing Inst. of Tech. 
Dongxiang Zhang Beijing Inst. of Tech. 

16:10-16:30 SunD07-2 

Optimizing LADRC Bubble Tower Control System Based on 
Differential Evolution Algorithm 
Jianfeng Su Beijing Inst. of Tech. 
Lihua Wang .Beijing Inst. of Tech. 
Liyuxin Chen Beijing Inst. of Tech. 
Dongxiang Zhang Beijing Inst. of Tech. 

16:30-16:50 SunD07-3 

Piston Displacement Tracking of Hydraulic Propulsion System in 
Horizontal Well of Coal-bed Methane Based on Sliding Mode Control 
Zicheng Li Wuhan Inst. of Tech. 

Hubei Key Laboratory of Optical Information and 
Pattern Recognition 

Yangwu Chen Wuhan Inst. of Tech. 
Houneng Wang Wuhan Inst. of Tech. 

16:50-17:10 SunD07-4 

Noise-blocking based receding horizon state estimation for 
constrained linear systems with multi-channels 
Fanghui Yu Zhejiang Univ. of Tech. 
Defeng He Zhejiang Univ. of Tech. 
Chenhui Xu Zhejiang Univ. of Tech. 

17:10-17:30 SunD07-5 

A Soft Sensor Prediction Model for NOX Concentration based on 
AWLS-SVM 
Wenjin Yan Key Laboratory of Advanced Process Control

 for Light Industry (Ministry of Education) 
Fei Liu Jiangnan Univ. 

17:30-17:50 SunD07-6 

Application of improved ADRC and Smith prediction in constant 
temperature control of instant water heater 
Xiang Wang Northeastern Univ. 
Guoliang Zhao Northeastern Univ. 
Ke Zhang Northeastern Univ. 
Yang Cao Northeastern Univ. 
Jun Gong Northeastern Univ. 
Benke Liu Northeastern Univ. 

Room08 
15:50-17:70 

Beijing Institute of Technology 

SunD08 
Multi-robot communication and coordination 
Chair:Yuting Zhao
CO-Chair: Nankai Chen Hunan Univ. 

15:50-16:10 SunD08-1 

Effective Decoupled Planning for Continuous Multi-Agent Pickup 
and Delivery 
Zhenbang Nie Shenyang Institute of Automation 
Peng Zeng Shenyang Institute of Automation 
Haibin Yu Shenyang Institute of Automation 

16:10-16:30 SunD08-2 

Multi - Mobile Robot Leader -Follower Formation Distributed Control 
Under Switching Topology 
Nankai Chen Hunan Univ. 
Yaonan Wang Hunan Univ. 
Lin Jia Hunan Univ. 

16:30-16:50 SunD08-3 

Multi-Agent Planning Under Complex Constraints for Deep-Space 
Probes Group 
Yuting Zhao Beijing Institute of Technology 
Zhaoyu Li Beijing Institute of Technology 
Shenying Zhu Beijing Institute of Technology 
Zixuan Liang Beijing Institute of Technology 
Rui Xu Beijing Institute of Technology 

16:50-17:10 SunD08-4 

Cooperative Search Self-Organizing Strategy for Multiple Unmanned 
Aerial Vehicles Based on Probability Map and Uncertainty Map 
Linjie Chen Beihang Univ. 
Qiankun Liu Beihang Univ. 
Yifei Yang Beihang Univ. 
Lin Deng Beihang Univ. 
Yipeng Liu Beihang Univ. 

17:10-17:30 SunD08-5 

Formation control of multiple mobile robots with prescribed 
performance 
Wuxi Shi Tiangong Univ. 
Qingwei Wang Tiangong Univ. 
Lisen Gong Weifang Engineering Vocational College 

17:30-17:50 SunD08-6 

Efficient Role Assignment with Priority in Robocup3D 
Li Chen Nanjing Univ. of Posts and Telecommunications 
Sinyan Qin Nanjing Univ. of Posts and Telecommunications 
Kuihan Chen Nanjing Univ. of Posts and Telecommunications 
Jiaao Chen Nanjing Univ. of Posts and Telecommunications 
Zhiwei Liang Nanjing Univ. of Posts and Telecommunications 

SunD09 Room09 
Automatic control of unmanned systems (III) 15:50-17:50 
Chair: Ping Li    Huaqiao Univ. 
CO-Chair: Pei Liu AVIC Xi'an Flight Automatic Control 

Research Inst. 

15:50-16:10 SunD09-1 

Development of Bridge Detection UAV Based on FPGA and Pixhawk 
Qiqi Wu Guangxi Univ. of Science and Tech. 
Wenguang Luo Guangxi Univ. of Science and Tech. 
Cuixia Lin Guangxi Univ. of Science and Tech. 

16:10-16:30 SunD09-2 

Research on Improved RRT Path Planning Algorithm 
Qiang Liu Guangxi Univ. of Science and Tech. 
Wenguang Luo Guangxi Univ. of Science and Tech. 
Zhitao Wang Guangxi Univ. of Science and Tech. 
Ming Ma Guangxi Univ. of Science and Tech. 

16:30-16:50 SunD09-3 

Robust Control Design with Novel Extended Disturbance Observer 
for Quadrotor Vehicle 
Hamid Maqsood Northwestern Polytechnical University Xi'an. 
Yaohong Qu Northwestern Polytechnical University Xi'an. 
Muhammad Taimoor Northwestern Polytechnical University Xi'an. 
Bing Yang Northwestern Polytechnical University Xi'an. 

16:50-17:10 SunD09-4 

Guidance Laws for Path Following Control of Surface Vehicles 
Zhengyang Wang Beijing Inst. of Tech. 
Bo Wang Beijing Inst. of Tech. 
Qing Fei Beijing Inst. of Tech. 

17:10-17:30 SunD09-5 

Unmanned Aerial Vehicle (UAV) Path Planning Based on Improved 
Pre-planning Artificial Potential Field Method 
Hong Shen Huaqiao Univ. 
Ping Li Huaqiao Univ. 

17:30-17:50 SunD09-6 

A Simulation Study of Integrated Maneuver Trajectory Control 
Pei Liu AVIC Xi'an Flight Automatic Control Research Inst. 
Hao Wang AVIC Xi'an Flight Automatic Control Research Inst. 

SunD10 Room10 
Fault diagnosis and predictive maintenance (II) 15:50-17:50 
Chair: Xiarun Guo Civil Aviation Univ. of China 
CO-Chair: Jie Xu Beijing Jiaotong Univ. 

15:50-16:10 SunD10-1 

Robust Model Predictive Fault-Tolerant Control for Time-delay 
Uncertain Systems  
Xukai Hu Nanjing Univ. of Aeronautics and Astronautics 
Pu Yang Nanjing Univ. of Aeronautics and Astronautics 
Qibao Shu Nanjing Univ. of Aeronautics and Astronautics 
Dejie Li Nanjing Univ. of Aeronautics and Astronautics 

16:10-16:30 SunD10-2 

Supervised Optimum Path Forest Algorithm for Fault Diagnosis of 
Photovoltaic Array 
Xunhao Wu College of Information Science and Engineering 
Ziwen Zhang College of Information Science and Engineering 
Sizhe Gong College of Information Science and Engineering 

16:30-16:50 SunD10-3 

Thruster fault feature extraction method for underwater vehicle 
Dacheng Yu Harbin Engineering Univ. 
Ke Deng Harbin Engineering Univ. 
Wei Gong Harbin Engineering Univ. 
Mingjun Zhang Harbin Engineering Univ. 
Zhenzhong Chu Shanghai Maritime Univ. 

16:50-17:10 SunD10-4 
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Rolling Bearing Fault Diagnosis Based on Wavelet Package 
Transform and IPSO Optimized SVM 
Yang Shao Shandong Univ. at Weihai 
Xianfeng Yuan Shandong Univ. at Weihai 
Chengjin Zhang Shandong Univ. at Weihai 
Chuanzheng Liu Shandong Univ. at Weihai 

17:10-17:30 SunD10-5 

Irregular Phase Partition and Synchronization Based on Window 
PCA Model for Uneven Batch Process Monitoring  
Wen Yin Civil Aviation Univ. of China 
Runxia Guo Civil Aviation Univ. of China 

17:30-17:50 SunD10-6 

Research on locomotive motor bearing diagnosis method based on 
wavelet threshold denoising and correlation analysis combined with 
EMD decomposition and LSTM neural network  
Chuankai Sun Beijing Jiaotong Univ. 
Jie Xu Beijing Jiaotong Univ. 
Lili Xu Beijing Jiaotong Univ. 
Guangyi Wang Beijing Jiaotong Univ. 
Yazhi Xu CRRC TANGSHAN CO.,LTD 

SunD11 Room11 
Theory and application of nonlinear systems (I) 15:50-17:50 
Chair: Keyong Shao  Northeast Petroleum Univ. 
CO-Chair: Shixi Hou Hohai Univ. 

Jiangsu Key Laboratory of Power Transmis
sion and Distribution Equipment Technology 

15:50-16:10 SunD11-1 

VTOL Control of Tailsitter UAV Under Crosswind Disturbances 
Linfeng Wu Tsinghua Univ. 
Chunwen Li Tsinghua Univ. 
Qingqing Ding Tsinghua Univ. 
Chao Wang Tsinghua Univ. 
Le Zhu Tsinghua Univ. 
Xiyue Tan Wyoming Seminary 

16:10-16:30 SunD11-2 

Finite-time synchronization of fractional Chen chaotic systems with 
different orders 
Keyong Shao Northeast Petroleum Univ. 
Xinyu Huang . Northeast Petroleum Univ. 
Zihui Xu Northeast Petroleum Univ. 
Yujun Yan Northeast Petroleum Univ. 

16:30-16:50 SunD11-3 

Small Signal Modeling and Decoupling Control of VSC-MTDC 
Weiwei Zou Lanzhou Jiaotong Univ. 
Haiying Dong Lanzhou Jiaotong Univ. 
Xiaojing Chen Lanzhou Jiaotong Univ. 
Kaiqi Liu Lanzhou Jiaotong Univ. 

16:50-17:10 SunD11-4 

Global Robust Output Regulation for High-order Unknown Nonlinear 
Multi-agent Systems with Unknown Control Directions 
Shaoning Liu Qufu Normal Univ. 
Qiangde Wang Qufu Normal Univ. 
Chunling Wei Qufu Normal Univ. 

17:10-17:30 SunD11-5 

Adaptive fuzzy tracking control for a class of non-affine stochastic 
nonlinear high-order multi-agent systems with non-lower triangular 
structure 
Hui Wang Qufu Normal Univ. 
Qiangde Wang Qufu Normal Univ. 
Chunling Wei Qufu Normal Univ. 

17:30-17:50 SunD11-6 

Grid-Voltage-Sensorless Method Based Continuous Sliding Mode 
Control of Three-Phase Active Power Filter 
Shixi Hou Hohai Univ. 

Jiangsu Key Laboratory of Power Transmis
sion and Distribution Equipment Technology 

Chen Chen Hohai Univ. 
Jiangsu Key Laboratory of Power Transmis
sion and Distribution Equipment Technology 

Yundi Chu Hohai Univ. 
Jiangsu Key Laboratory of Power Transmis
sion and Distribution Equipment Technology 

SunD12 Room12 
Supply chain and logistics management (III) 15:50-17:50 
Chair: Ningwei Zhang 
CO-Chair: Yuli Zhang 

Beijing Inst.  of  Tech. 
Beijing Inst. of Tech. 

15:50-16:10 SunD12-1 

Research on risk severity decision of cluster supply chain based on 
data flow fuzzy clustering 
Xue hong Beijing Tech. and Business Univ. 
Liao zhifeng Beijing Tech. and Business Univ. 
Wang yuan Beijing Tech. and Business Univ. 
Xu ruidi Beijing Tech. and Business Univ. 
Xu zhuoran Beijing Tech. and Business Univ. 

16:10-16:30 SunD12-2 

Research on Emergency Material Optimization Scheduling and 
Importance Decision in Cluster Supply Chain 
Xue Hong Beijing Tech. and Business Univ. 
Wang Yuan Beijing Tech. and Business Univ. 
Liao Zhifeng Beijing Tech. and Business Univ. 
Xu Ruidi Beijing Tech. and Business Univ. 
Xu Zhuoran Beijing Tech. and Business Univ. 

16:30-16:50 SunD12-3 

Routing Problem with Stochastic Delay Time Under Forth Party 
Logistics 
Shuhao Yang Northeastern Univ. 
Jin Zhu Northeastern Univ. 
Qin Wang Northeastern Univ. 
Min Huang Northeastern Univ. 

16:50-17:10 SunD12-4 

Research on multi-channel pricing decision of cluster supply chain 
Xue Hong Beijing Tech. and Business Univ. 
Xu Zhuoran Beijing Tech. and Business Univ. 
Liao Zhifeng Beijing Tech. and Business Univ. 
Wang yuan Beijing Tech. and Business Univ. 
Xu Ruidi Beijing Tech. and Business Univ. 

17:10-17:30 SunD12-5 

Distributionally Robust Deviation Flow Refueling Location for 
Electric Vehicle Swapping Stations 
Yuli Zhang Beijing Inst. of Tech. 
Yue Guo Beijing Inst. of Tech. 
Ningwei Zhang Beijing Inst. of Tech. 
Bingjie Zhong Beijing Inst. of Tech. 

17:30-17:50 SunD12-6 

Integrated optimization of Order Batching and Distribution based on 
EDA 
Shunli Feng Huazhong Univ. of science and Tech. 
Yindong Shen Huazhong Univ. of science and Tech. 

SunDIS Room13 
Interactive Session 15:50-17:50 

SunDIS-1 

A Fuzzy Self-tuning Temperature PID Control Algorithms for 3D 
Bio-printing Temperature Control System 
Xiaoyan Wu Hubei Polytechnic Univ. 

Huangshi Dongbei Electrical Appliance Co. Ltd 
Huazhong Univ. of Science and Tech. 

Xinnan Wang Huangshi Dongbei Electrical Appliance Co. Ltd 
Guogeng He Huazhong Univ. of Science and Tech. 

SunDIS-2 

Three-Dimensional Impact Time and Angle Guidance via Controlling 
Line-of-Sight Dynamics 
Tuo Han Beihang Univ. 
Yong Xi Shanghai Aerospace Control Tech. Inst. 
Guangshan Chen Shanghai Aerospace Control Tech. Inst. 
Qinglei Hu Beihang Univ. 

Beijing Advanced Innovation Center for Big-Data 
Based Precision Medicine 

SunDIS-3 

Cubic Range Shaping Guidance for Maneuvering Targets with 
Impact Time Constraint 
Tuo Han Beihang Univ. 
Yong Xi Shanghai Aerospace Control Tech. Inst 
Guangshan Chen Shanghai Aerospace Control Tech. Inst 
Qinglei Hu Beihang Univ. 

Beijing Advanced Innovation Center for Big-Data 
Based Precision Medicine 

SunDIS-4 

Circle Involute-Based Path Planning and Tracking for Impact Angle 
Control 
Ziqi Wang Beihang Univ. 
Qingei Hu Beihang Univ. 

Beijing Advanced Innovation Center for Big-Data 
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Based Precision Medicine 
Tuo Han Beihang Univ. 
Kewei Zhong Shanghai Aerospace Control Tech. Inst. 

SunDIS-5 

Analysis and design for 3D printing control system based on 
cement componenSmooth Switching Control of Sliding Mode and 
Passive Control for Permanent Magnet Synchronous Motor 
Guangqin Yao Qingdao Univ. of Tech. 
Youdong Lv Qingdao Univ. of Tech. 
Zhihua Chen Qingdao Univ. of Tech. 

SunDIS-6 

Position Regulation of Bridge Crane with Non-constant 
Disturbances 
Haibin Shi Northeastern Univ. 
Mingchun Guo Northeastern Univ. 
Yang Yu Northeastern Univ. 
Yan Zheng Northeastern Univ. 

SunDIS-7 

Nonsingular Terminal Sliding Mode Control for PMSM Servo System 
Based on Backlash Compensation and High-order Sliding Mode 
Observer 
Jianwei Gui Southeast Univ. 
Lu Zhang Southeast Univ. 
Shihua Li Southeast Univ. 
Xiangyu Wang Southeast Univ. 

SunDIS-8 

Energy Management Strategy of Hybrid Electric Vehicle with 
Consideration of Road Gradient 
Zheng Yang State Key Laboratory of Automotive Simulation and 

Control 
Jilin Univ. 

Hong Chen State Key Laboratory of Automotive Simulation and 
Control 

Jilin Univ. 
Tongji Univ. 

Shiying Dong Jilin Univ. 
Qifang Liu Jilin Univ. 
Fang Xu Jilin Univ. 

SunDIS-9 

Composite Single-Loop Model Predictive Control Design for PMSM 
Servo System Speed Regulation Based on Disturbance Observer 
Mengdi Zhou Southeast Univ. 
Xiangyang Liu Southeast Univ. 
Shihua Li Southeast Univ. 

SunDIS-10 

Anti-Sway Control of Underactuated Cranes Using Linear Quadratic 
Regulator and Extended State Observer Techniques 
Zhi Feng Southeast Univ. 
Jun Yang Southeast Univ. 
En Shao Southeast Univ. 

SunDIS-11 

Modeling of cement raw material vertical grinding system and 
nonsingular terminal sliding mode control 
Hui Xu Univ. of Jinan 
Qiang Zhang Univ. of Jinan 

SunDIS-12 

Operating Performance Assessment Based on Stacked Sparse 
Denoising Auto-encoder for Gold Hydrometallurgy Processes 
Kaiqing Bu State Key Laboratory of Synthetical Automation for

 Process Industries 
Fuli Wang State Key Laboratory of Synthetical Automation for

 Process Industries 
Northeastern Univ. 

Yan Liu State Key Laboratory of Synthetical Automation for
 Process Industries 

SunDIS-13 

Design of Intelligent Paper Counting System Based on KNN 
Algorithm 
Yong Sun Tianjin Univ. of Tech. and Education. 
Miao Chen Tianjin Univ. of Tech. and Education 
Guoming Lin Tianjin Univ. of Tech. and Education 

SunDIS-14 

An Improved ArUco Marker for Monocular Vision Ranging 
Yutao Wang Northeastern Univ. 
Zongpeng Zheng Northeastern Univ. 
Zhiqi Su Liugang Dongxin Technology Co. Ltd 

Gang Yang Northeastern Univ. 
Zhong Wang Chinese Academy of Sciences 
Yu Luo Chinese Academy of Sciences 

SunDIS-15 

Short-term Load Forecasting Method for Power System Based on 
Adaptive Neural Fuzzy Inference System 
Song Li Univ. of Science and Tech. Liaoning 
Jie-sheng Wang Univ. of Science and Tech. Liaoning 
Min-wei Wang Univ. of Science and Tech. Liaoning 

SunDIS-16 

Adaptive PID Control for Second Order Nonlinear Systems 
Zhui Ge Beijing Jiaotong Univ. 
Feng Liu Beijing Jiaotong Univ. 
Lingjun Meng Beijing Inst. of Tech. 

SunDIS-17 

Command-Filter-Based Adaptive Containment Control for 
Stochastic Nonlinear Multi-Agent Systems 
Wenbin Xiao Guangdong Univ. of Tech. 
Hongyi Li Guangdong Univ. of Tech. 
Renquan Lu Guangdong Univ. of Tech. 
Wei Meng Guangdong Univ. of Tech. 
Yong Xu Guangdong Univ. of Tech. 

SunDIS-18 

Adaptive Robust Sliding Mode Control of Servo Turntable Based on 
Elastoplastic Friction Model 
Xu Wu Anhui Univ. 
Qian Zhang Anhui Univ. 
Qunjing Wang Anhui Univ. 
Ninghao Cui Anhui Univ. 

SunDIS-19 

Fractional-Order Adaptive Fault-Tolerant Tracking Control for High 
Speed Trains 
Xinrui Hu Beijing Jiaotong Univ. 
Qi Song Beijing Jiaotong Univ. 
Meng Ge Beijing Jiaotong Univ. 

SunDIS-20 

Model-Based Event-Triggered Control of a Class of Strict-Feedback 
Nonlinear Discrete-Time Systems 
Min Wang South China Univ. of Tech. 
Fenghua Ou South China Univ. of Tech. 
Longwang Huang South China Univ. of Tech. 

SunDIS-21 

Event-Triggered Adaptive Fault-Tolerant Control of Uncertain Linear 
Time-Delayed SystemsWith Actuator Failures 
Xi Chen Univ. of Science and Tech. Liaoning. 
Yang Wu Tianjin Univ. 
Yan Yan Univ. of Science and Tech. Liaoning. 
Rui-Yan Zhang Univ. of Science and Tech. Liaoning. 
Qing-Kun Yu Univ. of Science and Tech. Liaoning. 
Li-Bing Wu Univ. of Science and Tech. Liaoning. 

SunDIS-22 

Adaptive dynamic surface control of nonlinear systems with dead 
zone 
Dexin Fan Univ. of Science and Tech. Beijing. 
Yixin Yin Univ. of Science and Tech. Beijing. 

SunDIS-23 

Robust Adaptive Leader-following Control of a Class of Multi-agent 
Systems 
Hao Tang HeFei Univ. of Tech. 
Yajun Wu HeFei Univ. of Tech. 
Xiaozheng Jin Qilu Univ. of Tech. 

SunDIS-24 

The Allocation Control of Lateral Jet System of Flight Vehicle Based 
on Integrated Guidance and Control Model 
Danxu Zhao Beijing Jiaotong Univ. 
Xiangbin Liu Beijing Jiaotong Univ. 
Qi Han Beijing Jiaotong Univ. 
Gongping Zhang Louyang Optoelectro Tech. Development Center. 

SunDIS-25 

An ADRC-based Active Heave Compensation for Offshore Rig 
Shuguang Liu Huangshan Univ. 
Wuyang Chen Huangshan Univ. 
Kecheng Wu Huangshan Univ. 
Jia Jiang Research and development center Anhui Dorje 

Electric Co., Ltd. 
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SunDIS-26 

Step-By-Step Coordination Control of Multiple Robot Fish Based on 
Discrete Integral Terminal Sliding Mode 
Huifang Kong Hefei Univ. of Tech. 
Weiwei Xu Hefei Univ. of Tech. 
Hai Wang Murdoch Univ. 
Youhao Hu Hefei Univ. of Tech. 
Mao Ye Hefei Univ. of Tech. 
Kanghyun Nam Yeungnam Univ. 

SunDIS-27 

Discrete Time Fast Terminal Sliding-Mode for Steer-by-Wire 
Systems with Nonlinear Disturbance Observer 
Huifang Kong Hefei Univ. of Tech. 
Xiangxiang Liu Hefei Univ. of Tech. 
Hai Wang Murdoch Univ. 
Youhao Hu Hefei Univ. of Tech. 
Mao Ye Hefei Univ. of Tech. 
Kanghyun Nam Yeungnam Univ. 

SunDIS-28 

Sliding Mode Variable Structure Control on Vienna Rectifier 
Xiping Huang Xi'an Univ. of Tech. 
Danyang Ma Xi'an Univ. of Tech. 
Xi Chen Xi'an Univ. of Tech. 

SunDIS-29 

Real Time Object Tracking System Using Ultraviolet Laser 
Shanbin Li South China Univ. of Tech. 
Syed Waleed South China Univ. of Tech. 
Muhammad Usman South China Univ. of Tech. 

SunDIS-30 

Application of Optimized Bidirectional Generative Adversarial 
Network in ICS Intrusion Detection 
Huipeng Liu Jiangnan Univ. 
Zhiping Zhou Jiangnan Univ. 
Min Zhang Jiangnan Univ. 

SunDIS-31 

Nonlinear combination forecasting of measles incidence in 
Shenyang based on General Regression Neural Network 
Enbin Yang Shenyang Jianzhu Univ. 
Dongyu Yan Shenyang Jianzhu Univ. 
Qicheng Xu Shenyang Jianzhu Univ. 
Zhenhao Wang Shenyang Jianzhu Univ. 
Shitong Liu Shenyang Jianzhu Univ. 

SunDIS-32 

Regulation of External Current Stimulation on Hindmarsh-Rose 
Neuronal Systems with Magnetic Flow 
Meichen Yang Donghua Univ. 
Fang Han Donghua Univ. 

SunDIS-33 

Photosynthetic Rate Prediction Model Based on PSO-LSSVM for 
Optimization and Control of Greenhouse Environment 
Qingyun Yuan Shenyang Agricultural Univ. 
Tan Liu Shenyang Agricultural Univ. 
Yonggang Wang Shenyang Agricultural Univ. 
Chunling Chen Shenyang Agricultural Univ. 

SunDIS-34 

Longitudinal Guidance Law of Vision-based Net-recovery for a 
Small Fixed-wing UAV 
Hang Zhang Inst. of Automation Engineering. 
Chen Xin Inst. of Automation Engineering. 
Huixin Hao Inst. of Automation Engineering. 

SunDIS-35 

Research on Longitudinal Landing Track Control Technology of 
Carrier-based Aircraft 
Yao Liang Nanjing Univ. of Aeronautics and Astronautics. 
Xin Chen Nanjing Univ. of Aeronautics and Astronautics. 
Ruizhen Xu Nanjing Univ. of Aeronautics and Astronautics. 

SunDIS-36 

Dynamic Docking Technology between AUV and Mobile Mothership 
Zheping Yan Harbin Engineering Univ. 
Peng Gong Harbin Engineering Univ. 
Wei Zhang Harbin Engineering Univ. 

SunDIS-37 

Waypoints Trajectory Tracking Control for Nonholonomic 
Unmanned Surface Vehicle under Environment Disturbance 
Jian Yuan Qilu Univ. of Tech. 

Hailin Liu Qilu Univ. of Tech. 
Wenxia Zhang Qindao Coll. 

SunDIS-38 

Control Method of Multi-AUV Circular Formation Combining 
Consensus Theory and Artificial Potential Field Method 
Guoqing Xia Harbin Engineering Univ. 
Yu Zhang Harbin Engineering Univ. 
Ying Yang Harbin Engineering Univ. 

SunDIS-39 

Pedestrian Re-identification Model based on Joint learning Method 
Shuangsi Xue Xi'an Jiaotong Univ. 
Hui Cao Xi'an Jiaotong Univ. 
Tao Wang Xi'an Jiaotong Univ. 
Xingyu Yan Xi'an Jiaotong Univ. 
Zhuzhu Wang Xi'an Jiaotong Univ. 

SunDIS-40 

A Path Planning Method for Autonomous Ships Based on SVM 
Shuanghu Qiao Dalian Maritime Univ. 
Kai Zheng Dalian Maritime Univ. 
Guofeng Wang Dalian Maritime Univ. 

SunDIS-41 

Verification Platform for Formation Method Based on Quad-rotor 
UAV 
Xiangmin Guan Civil Aviation Management Institute of China 

General Aviation Institute of Zhejiang JianDe 
Renli Lv Civil Aviation Management Institute of China 

General Aviation Institute of Zhejiang JianDe 
Ruiyou Li SGGA  State Grid General Aviation 
Miao Wang SGGA  State Grid General Aviation 
Huaxian Liu Beihang Univ. 

SunDIS-42 

Research on conflict resolution method for multi aircrafts based on 
mixed integer programming 
Xiangmin Guan Civil Aviation Management Institute of China 

General Aviation Institute of Zhejiang JianDe 
Renli Lv Civil Aviation Management Institute of China 

General Aviation Institute of Zhejiang JianDe 
Ruiyou Li SGGA  State Grid General Aviation 
Qing Zhang SGGA  State Grid General Aviation 

Monday, 24 August 2020 

MonA01 Room01 
Signal processing and information fusion (I) 8:00-10:00 
Chair: Yuan Gao Heilonngjiang Univ. 
CO-Chair: Ziqiang Zhou  State Grid Zhejiang Electric Power

 Company 

8:00-8:20 MonA01-1 

Sequential Inverse Covariance Intersection Fusion Kalman Filter for 
Networked Systems with Multiplicative Noises 
Kai Yu Heilonngjiang Univ. 
Lizi Chen Heilonngjiang Univ. 
Ke Wu Heilonngjiang Univ. 
Yuan Gao Heilonngjiang Univ. 

8:20-8:40 MonA01-2 

Quantitative Characterization of Wind Power Fluctuation 
Ziqiang Zhou State Grid Zhejiang Electric Power Company 
Peng Shu State Grid Zhejiang Electric Power Company 
Yulin Chen Zhejiang Univ. 
Donlian Qi Zhejiang Univ. 

8:40-9:00 MonA01-3 

Infrared Small Target Detection Based on Improved DoG Filter 
ZeZheng Ye Sun Yat-Sen Univ. 
ZhiYong Zhang Sun Yat-Sen Univ. 
Changzhen Qiu Sun Yat-Sen Univ. 

9:00-9:20 MonA01-4 

Pressure Leak Signal Enhancement Based on Acoustic Transducer 
Model 
Weiguo Lin Beijing University of Chemical Tech. 
XinyangWang Beijing University of Chemical Tech. 
FangWang Beijing University of Chemical Tech. 

9:20-9:40 MonA01-5 

Cement Raw Material Feeding Amount Filtering Method Based on 
Kalman Filter 
Shizeng Lu University of Jinan 
Qiangya Li University of Jinan 
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Zhaohui Ma University of Jinan 
Hongliang Yu University of Jinan 
Xiaohong Wang University of Jinan 

9:40-10:00 MonA01-6 

Random Forest Algorithm-based Multi-Feature Vector Optimization 
for Fatigue Driving Vigilance Monitoring 
Fengjuan Guo Tianjin University of Technology and Education 
Chunxiao Han Tianjin University of Technology and Education 
Ziyu Hu Tianjin University of Technology and Education 
Yaru Yang Tianjin University of Technology and Education 
Mihong Yang Tianjin University of Technology and Education 
Tinghang Guo Tianjin University of Technology and Education 
Jingyu Zhang Tianjin University of Technology and Education 

MonA02 Room02 
Fault diagnosis and predictive maintenance (VIII) 8:00-10:00 
Chair: Jianliang Chen Wuhan Univ. of Science and Tech. 
CO-Chair: Jian Guo Harbin Engineering Univ. 

8:00-8:20 MonA02-1 

Modeling and Simulation of Single Phase Grid Voltage 
Phase-Locked Method Based on Unscented Transformation Kalman 
Filter 
Jian Guo Harbin Engineering Univ. 
Chenxi Guan Harbin Engineering Univ. 
Xuesong Yan Harbin Engineering Univ. 
Chao Jiang Harbin Engineering Univ. 
Roaidar Khan Harbin Engineering Univ. 

8:20-8:40 MonA02-2 

Coordinated Operation Strategy for Islanding Protection and Low 
Voltage Ride-through of Grid-connected Photovoltaic System Based 
on Harmonic Characteristics  
Xu Jiang State Grid Jilin Power Co., Ltd 
Fushou Sun State Grid Jilin Power Co., Ltd 
Chunhua Wang State Grid Jilin Power Co., Ltd 
Zhenyuan Li State Grid Jilin Power Co., Ltd 
Luming Ge China Electric Power Research Inst. 
Yucan Zhao Zhejiang Univ. 
Miao Yu Zhejiang Univ. 

8:40-9:00 MonA02-3 

Adaptive Fault Detection and Estimation for a Class of Nonlinear 
Multi-Agent Systems With Sensor Faults  
Jianliang Chen Wuhan Univ. of Science and Tech. 
Sikai Peng Wuhan Univ. of Science and Tech. 
Jing Li Wuhan Univ. of Science and Tech. 

9:00-9:20 MonA02-4 

The Study of Detection for Longitudinal Rip of Coal Conveyor Belt 
Based on MATLAB  
Xiaodan Ren Inner Mongolia Tech.l College of Me

chanics and Electrics 
Jing Wen Hohhot Vocational College 
Xihao Wang Inner Mongolia Univ. 
Yanling Lan Inner Mongolia Univ. 
Zhiying Lin Inner Mongolia Univ. 

9:20-9:40 MonA02-5 

Fault diagnosis of flflexible DC modular multilevel converter based 
on consistency test 
Feng Zheng Tianshengqiao Branch of Extra High Voltage Power

 Transmission Company of China Shouthern Power
 Grid Co., Ltd. 

Yue Mo Tianshengqiao Branch of Extra High Voltage Power
 Transmission Company of China Shouthern Power

 Grid Co., Ltd. 
Jiashui Dai Tianshengqiao Branch of Extra High Voltage Po

wer Transmission Company of China Shouthern 
Power Grid Co., Ltd. 

Ming Liu Guizhou Univ. 
Xiaoliu Yang Guizhou Univ. 
Zetao Li 
Yuehui Yang Tianshengqiao Branch of Extra High Voltage Po

wer Transmission Company of China Shouthern 
Power Grid Co., Ltd. 

Bin Chen Tianshengqiao Branch of Extra High Voltage Po
wer Transmission Company of China Shouthern 

Power Grid Co., Ltd. 

9:40-10:00 MonA02-6 

Study on Ultrasonic Location Based on Sound Pressure and TDOA 
Switching   
Mingyu Hong Beijing Inst. of Tech. 
Tao Wang Beijing Inst. of Tech. 

Jinbing Chen Beijing Inst. of Tech. 
Xiaoran Wang Beijing Inst. of Tech. 

MonA03 Room03 
Intelligent control, computation and optimization (IV) 8:00-10:00 
Chair: Haoyu Cheng Northwestern Polytechnical Univ. 
CO-Chair: Qingquan Cui Yunnan Land and Resources Vocational 

College 

8:00-8:20 MonA03-1 

Formation Tracking and Transformation of AUVs Based on the 
Improved Particle Swarm Optimization Algorithm  
Yue Li Shanghai Maritime Univ. 
Daqi Zhu Shanghai Maritime Univ. 

8:20-8:40 MonA03-2 

Route planning method for UAV in unknown environment based on 
improved SAS algorithm  
Yuanjie Song Northwest Polytechnical Univ. 
Xiaojun Xing  Northwest Polytechnical Univ. 
Qingbiao Xi Northwest Polytechnical Univ. 
Bing Yang Northwest Polytechnical Univ. 
Ziquan Yu Nanjing Univ. of Aeronautics and Astronautics 

8:40-9:00 MonA03-3 

Learning Individual Features to Decompose State Space for Robotic 
Skill Learning  
Fengyi Zhang Univ. of Chinese Academy of Sciences (UCAS) 
Fangzhou Xiong Univ. of Chinese Academy of Sciences (UCAS) 
Zhiyong Liu Univ. of Chinese Academy of Sciences (UCAS) 

9:00-9:20 MonA03-4 

Prediction of Stock Based on Convolution Neural Network 
Rui Zhang Shenyang Jianzhu Univ. 
Zi’ang Wu Shenyang Jianzhu Univ. 
Siqi Wang Shenyang Jianzhu Univ. 

9:20-9:40 MonA03-5 

The Path Planning Study of Autonomous Greeting Robot based on 
Ant Colony  
Cui Qingquan Yunnan Land and Resources Vocational College 
Ning Jing Yunnan Agricultural Univ. Kunming 
Yin Xunhe Beijing Jiaotong Univ. 

9:40-10:00 MonA03-6 

Intelligent Control for Unmanned Flight Vehicles via Deep 
Reinforcement Learning   
Haoyu Cheng Northwestern Polytechnical Univ. 
Xiaofeng Zhang Northwestern Polytechnical Univ. 
Hanqiao Huang Northwestern Polytechnical Univ. 
Xiaohan Zhao  Northwestern Polytechnical Univ. 

MonA04 Room04 
Connected Vehicle and Future Smart Transportation(II) 
(Special Session) 8:00-9:45 
Chair: Yougang Bian Hunan Univ. 

8:00-8:20 MonA04-1 

An end-to-end learning of driving strategies based on DDPG and 
imitation learning 
Qijie Zou Dalian Univ. 
Kang Xiong Dalian Univ. 
Yingli Hou Dalian Univ. 

8:20-8:40 MonA04-2 

Nonlinear Longitudinal Control for Vehicle Platoon Considering the 
Effect of Electronic Throttle Opening Angle 
Yongxin Zhu Chongqing 

Univ. of Posts and Telecommunications 
Yongfu Li Chongqing 

Univ. of Posts and Telecommunications 
Shuyou Yu Jilin Univ. 

8:40-9:00 MonA04-3 

High Definition Map Assisted Vehicle Tracking with Lane Constraint 
Shenghao Su  Chongqing Univ. of Posts and Telecommunications 
Mengxin Liu  Chongqing Univ. of Posts and Telecommunications 
Ming Cen  Chongqing Univ. of Posts and Telecommunications 

9:00-9:20 MonA04-4 

Vehicle-identification Based on Complementarity Feature 
Yuefeng Wang Northeastern Univ. 
Shuailei Ma Northeastern Univ. 
Ying Wei Northeastern Univ. 
Lin Wang Northeastern Univ. 
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9:20-9:40 MonA04-5 

Research on Passenger Flow Prediction of Bus Line Based on 
Gradient Boosting Decision Tree 
Yingxin Liu Northeastern Univ. 
Xinggang Luo Northeastern Univ. 
Min Yang Northeastern Univ. 

9:40-10:00 MonA04-6 

Distributed Vehicular Platoon Control with Heterogeneous 
Communication Delays 
Xiaohui Qin Tsinghua Univ. 
Yougang Bian Hunan Univ. 
Zeyu Yang Tsinghua Univ. 
Manjiang Hu Hunan Univ. 

MonA05 Room05 
Fractional Calculus and Fractional-order Systems(I)           
(Special Session) 8:00-10:00 
Chair: Dingyu Xue Northeastern Univ. 

08:00-08:20 MonA05-1 

Geometric Interpretation for Riemann-Liouville Fractional-Order 
Integral 
Lu Bai Shenyang Universit 
Dingyu Xue Northeastern Univ. 
Li Meng Shenyang Universit 

08:20-08:40 MonA05-2 

Finite-time synchronization control of fractional-order memristive 
neural networks with time varying delays 
Yihong Liu Huainan Normal Univ. 
Yeguo Sun Huainan Normal Univ. 

08:40-09:00 MonA05-3 

Analytical calculation of the inverse nabla Laplace transform 
Yiheng Wei Univ. of Science and Technology of China 
YangQuan Chen Univ. of California 
Yuquan Chen Univ. of Science and Technology of China 
Yong Wang Univ. of Science and Technology of China 

09:00-09:20 MonA05-4 

Fixed Point Theorem of a Sum Operator in Set Ph;e and 
Applications 
Haijiao Chen Taiyuan Univ. of Technology 
Lingling Zhang Taiyuan Univ. of Technology 

09:20-09:40 MonA05-5 

Optimization of Fractional-order Stochastic Resonance Parameters 
Based On Improved Genetic Algorithm 
Yangbaihui Wang China Jiliang Univ. 
Yongjun Zheng China Jiliang Univ. 
Ming Huang China Jiliang Univ. 
Xiaofeng Hu China Jiliang Univ. 

09:40-10:00 MonA05-6 

A Novel Discrete Grey Model with Fractional Accumulating 
Operators and Optimal Initial Condition and Its Application 
Yitong Liu Northeastern Univ. 
Feng Pan Northeastern Univ. 
Dingyu Xue Northeastern Univ. 
Yang Yang Bohai Univ. 

MonA06 Room06 
Process control and predictive control (II) 08:00-10:00 
Chair: Zhu Xiao-yan  Shenyang Jianzhu Univ. 
CO-Chair:Xifeng Guo Shenyang Jianzhu Univ. 

08:00-08:20 MonA06-1 

Research on Tracking Improvement for Electric Vehicle during a 
Car-following Process 
Sheng Zhang Shenzhen Research Inst. 

Wuhan Univ. 
Xiangtao Zhuan Shenzhen Research Inst. 

Wuhan Univ. 

08:20-08:40 MonA06-2 

First-principle modeling and simulation of cement rotary kiln 
Chongjian Sun Univ. of Jinan 
Jianyu Zhao Univ. of Jinan 
Shi Li Univ. of Jinan 
Ping Jiang Univ. of Jinan 

08:40-09:00 MonA06-3 

Networked predictive control of linear switched systems with 
average dwell time 
Lei Zheng Nanjing Univ. of Posts and Telecommunications 

09:00-09:20 MonA06-4 

Algorithm of acid temperature setup model based on the CBR 
Zhu Xiao-yan Shenyang Jianzhu Univ. 
Li Song-hua Shenyang Jianzhu Univ. 
Cao Jiao-zhao Shenyang Jianzhu Univ. 

Northeastern Univ. 
Sun Jie Northeastern Univ. 
Zhang Shi-bang Shenyang Jianzhu Univ. 

09:20-09:40 MonA06-5 

Improving the Ramp Rate of Thermal Power Units Based on Deep 
Utilization of Coal Powder in Milling Systems 
Gaoyao Kui North China Electric Power Univ. 
Zhangli Xia North China Electric Power Univ. 
Shiyu Wei North China Electric Power Univ. 
Hu Yong North China Electric Power Univ. 
Zeng De-liang North China Electric Power Univ. 
Li Geng-da Guodian New Energy Tech. Research Inst. Co.Ltd 
Liu Miao Guodian New Energy Tech. Research Inst. Co.Ltd 

09:40-10:00 MonA06-6 

Harmonic Current Adaptive Predictable Based on Variable Step Size 
LMS Algorithm Used in APF 
Xifeng Guo Shenyang Jianzhu Univ. 
Haoran Jiang Shenyang Jianzhu Univ. 
Di Zheng Beijing Freedom Technology Co. Ltd. 
Wenzhuo Cong Shenyang Jianzhu Univ. 
Shiwei Jiang Shenyang Weichuang Hi-Tech Technology 

Co. Ltd. 

MonA08 Room08 
Pattern recognition and intelligent machines(III) 8:00-10:00 

Northeastern Univ. Chair: Kun Zhang 
CO-Chair: Jian-Wei Liu China Univ. of Petroleum 

8:80-8:20 MonA08-1 

Emotion recognition of human body's posture in open environment 
Mingming Cui Inner Mongolia Univ. of Technology 
Jiandong Fang Inner Mongolia Univ. of Technology 
Yudong Zhao Inner Mongolia Autonomous Region 

8:20-8:40 MonA08-2 

Face Semantic Segmentation and Enhanced Attribute Description 
on Portrait Robot 
Tao Xue Nanjing Univ. of Science and Technology 
Yufei Liu Nanjing Foreign Language School 
Yong Liu Nanjing Univ. of Science and Technology 

8:40-9:00 MonA08-3 

Research on Human Action Recognition Based on Improved 
Pooling Algorithm 

Northeastern Univ. 
Northeastern Univ. 
Northeastern Univ. 
Northeastern Univ. 
Northeastern Univ. 
Northeastern Univ. 

Hanxu Shen 
Yue Li 
Hao Chen
Qiongyang Liu 
Xiaonan Yang 
Yongquan Wei 
Jun Gong Northeastern Univ. 

9:00-9:20 MonA08-4 

Human behavior recognition under occlusion based on two-stream 
network combined with BiLSTM 
Chenhao Wang Northeastern Univ. 
Yongquan Wei Northeastern Univ. 
Dong Guo Northeastern Univ. 
Jun Gong Northeastern Univ. 

9:20-9:40 MonA08-5 

Multi-target vehicle detection and tracking based on video 
Kun Zhang Northeastern Univ. 
Hang Ren Northeastern Univ. 
Yongquan Wei Northeastern Univ. 
Jun Gong Northeastern Univ. 

9:40-10:00 MonA08-6 

Multi-view classification via Multi-view Partially Common Feature 
Latent Factor Learning 
Jian-Wei Liu China Univ. of Petroleum 
Hao-Jie Xie China Univ. of Petroleum 
Run-Kun Lu China Univ. of Petroleum 
Xiong-Lin Luo China Univ. of Petroleum 

MonA09 Room09 
Intelligent control and optimization of complex industrial processes 

8:00-10:00 
Chair: Hao Yan         Northeastern Univ. 
CO-Chair: Hualu Zhang Northeaster Univ. 
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8:00-8:20 MonA09-1 

Temperature Estimation of Cement Rotary Kiln Based on Extended 
Kalman Filter 
Zhaogang Li Univ. of Jinan. 
Jianyu Zhao Univ. of Jinan. 
Ping Jiang Univ. of Jinan. 
Shi Li Univ. of Jinan. 

8:20-8:40 MonA09-2 

Soft Sensing Model of Underflow Concentration for Thickener 
Process based on Data Reconciliation 
Hualu Zhang Northeaster Univ. 
Fuli Wang Northeaster Univ. 
Yihua Zhang Northeaster Univ. 
Dakuo He Northeaster Univ. 

8:40-9:00 MonA09-3 

Soft Sensor Modeling of Process Industrial Process with Uncertain 
Information 
Yuqing Chang Northeaster Univ. 
Diwu Xu Chongqing Silian measurement and control tech 

co.LTD. 
Wanjun Feng Northeaster Univ. 
Shu Wang Northeaster Univ. 
Luping Zhao Northeaster Univ. 

9:00-9:20 MonA09-4 

Research on Efficiency Optimization of Medium and Small Power 
Wireless Energy Transfer 
Zhitao Wang Guangxi Univ. of Science and Tech. 
Wenguang Luo Guangxi Univ. of Science and Tech. 
Ming Ma Guangxi Univ. of Science and Tech. 
Qiang Liu Guangxi Univ. of Science and Tech. 

9:20-9:40 MonA09-5 

Bayesian Network-based Technical Index Estimation for Industrial 
Flotation Process under Incomplete Data 
Hao Yan Northeastern Univ. 
Jin Zhu Northeastern Univ. 
Fuli Wang Northeastern Univ. 
Dakuo He Northeastern Univ. 
Qingkai Wang State Key Laboratory of Process Automation in

 Mining and Metallurgy. 

9:40-10:00 MonA09-6 

Design Parameters Optimization of MGT-ORC System based on 
Load Demand under Off-design Conditions 
Hongcan Xu Southeast Univ. 
Lei Pan Southeast Univ. 
Jiong Shen Southeast Univ. 

MonA10 Room10 
Fault diagnosis and predictive maintenance (III) 8:00-10:00 
Chair: Yuemei Xu Northeastern Univ. 
CO-Chair: Yijun Pan Shenyang Insti. of Automation 

8:00-8:20 MonA10-1 

Method of Extracting Characteristic Parameters of Medium-speed 
Maglev Train Levitation Controller based on Relief Algorithm   
Guangyi Wang Beijing Jiaotong Univ. 
Jie Xu Beijing Jiaotong Univ. 
Lili Xu Beijing Jiaotong Univ. 
Dong Liang Beijing Jiaotong Univ. 
Yazhi Xu CRRC TANGSHAN CO., LTD 

8:20-8:40 MonA10-2 

Reliability Analysis of Intelligent Substation Protection System 
Based on Markov Model 
Lu Zhang Electric Power Research Inst. 
Yuting Dong Economic Research Inst. of State Grid Xinjiang

 Electric Power Co., Ltd. 
Dongliang Nan Electric Power Research Inst. 
Yonghui Sun Hohai Univ. 
Wenhuan Wang China Electric Power Research Inst. 
Qi Zhao Electric Power Research Inst. 

8:40-9:00 MonA10-3 

Multi-target Defect Detection of Railway Track Based on Image 
Processing  
Anzhong Zhang Beijing Jiaotong Univ. 
Xinyang Hu Beijing Jiaotong Univ. 
Minyu Jin Beijing Jiaotong Univ. 
Xiukun Wei Beijing Jiaotong Univ. 

9:00-9:20 MonA10-4 

Adaptive fault estimation observer design for switched systems 
with actuator and sensor faults  

Yue Yang Faculty of Automation, Huaiyin Inst. of Tech. 
Dongsheng Du Faculty of Automation, Huaiyin Inst. of Tech. 
Yu Wu Faculty of Automation, Huaiyin Inst. of Tech. 
Huanyu Zhao Faculty of Automation, Huaiyin Inst. of Tech. 

9:20-9:40 MonA10-5 

Bayesian online change point detection method for process 
monitoring  
Yijun Pan Shenyang Inst. of Automation 
Zeyu Zheng Shenyang Inst. of Automation 

9:40-10:00 MonA10-6 

A Steam Detection Method for Liquor Distillation in the Process of 
Feeding  
Yuemei Xu Northeastern Univ. 
Mingxing Jia Northeastern Univ. 
Yifan Yang Northeastern Univ. 
Shuai Ding North Automatic Control Tech. Inst. 

MonA11 Room11 
Theory and application of nonlinear systems (II) 8:00-10:00 
Chair: Yinlong Hu  Hohai Univ. 
CO-Chair:Linli Wang Xinxiang Univ. 

8:00-8:20 MonA11-1 

Structural control for a barge-type floating offshore wind turbine 
with a skyhook inerter configuration 
Yinlong Hu Hohai Univ. 
Jianing Wang Hohai Univ. 
Zhaoyan Wang Hohai Univ. 
Michael Z. Q. Chen Nanjing Univ. of Science and Tech. 

8:20-8:40 MonA11-2 

Disturbance-observer-based Tracking Control for A Flexible-Joint 
Robotic Manipulator with External Disturbance 
Wenli Cheng Qufu Normal Univ. 
Zhongcai Zhang Qufu Normal Univ. 
Yuqiang Wu Qufu Normal Univ. 

8:40-9:00 MonA11-3 

An Improved Auto-Disturbance Rejection Control Method for 
Hypersonic vehicle control system 
Fenfen Wang Chinese Flight Test Establishment 
Xubo Liu Chinese Flight Test Establishment 
Haiming Tian Chinese Flight Test Establishment 
Tong Zhang Northwestern Polytechnical Univ. 

9:00-9:20 MonA11-4 

Inherent emotional feature extraction of neonatal cry 
Jiezhou Yu Zhejiang Univ. 
Jun Meng Zhejiang Univ. 
Ximeng Zhao Zhejiang Univ. 

9:20-9:40 MonA11-5 

Sub-fixed-time stability of a class of nonlinear system 
Boyan Jiang Hohai Univ. 
Zhihong Dong Hohai Univ. 
Hua Chen Hohai Univ. 
Shixi Hou Hohai Univ. 

9:40-10:00 MonA11-6 

Symmetry and conserved quantities of Hamilton system with 
comfortable fractional derivatives 
Linli Wang Xinxiang Univ. 

MonA12 Room12 
Knowledge engineering and data mining (I) 8:00-10:00 
Chair: Jianxun Li Shanghai Jiao Tong Univ. 
CO-Chair: Ming Liu Nanjing Univ. of Science and Tech. 

8:00-8:20 MonA12-1 

Factors influencing online car-hailing demand: A perspective of 
data analysis 
Ming Liu Nanjing Univ. of Science and Tech. 
Yurui Du Nanjing Univ. of Science and Tech. 
Xifen Xu Nanjing Univ. of Science and Tech. 

8:20-8:40 MonA12-2 

A Research on Rebalance Algorithm for Imbalanced Data Based on 
Probability Graphn 
Gang Chen Dalian Maritime Univ. 
Tengyan Li Dalian Maritime Univ. 

8:40-9:00 MonA12-3 

Latent Posterior Based Generative Adversarial Network for 
Imbalance Classification 
Xinlin He Shanghai Jiao Tong Univ. 
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Meng Cai Luoyang Inst. of Electro-optical Equipment 
Jianxun Li Shanghai Jiao Tong Univ. 

9:00-9:20 MonA12-4 

Establishment of Effectiveness Evaluation Indicator System based 
on 1D-CNN 
Chen Li Shanghai Jiao Tong Univ. 
Cheng Zhang Shenyang Aircraft Design & Research Inst. 
Jianxun Li Shanghai Jiao Tong Univ. 

9:20-9:40 MonA12-5 

Revised DBSCAN Clustering Algorithm Based on Dual Grid 
Qidan Zhu Harbin Engineering Univ. 
Xiangmeng Tang Harbin Engineering Univ. 
Zhilin Liu Harbin Engineering Univ. 

9:40-10:00 MonA12-6 

Clustering of banned food additives based on Word2vec 
Yipeng Zhang Beijing Univ. of Tech. 
Xiaoli Li Beijing Univ. of Tech. 
Kang Wang Beijing Univ. of Tech. 
Yang Li Communication Univ. of China 

MonAIS Room13 
Interactive Session 8:00-10:00 

MonAIS-1 

Robust Saturated Tracking Control of an Autonomous Surface 
Vehicle 
Jiale Li Jiangsu Univ. 
Xin Yu Jiangsu Univ. 

MonAIS-2 

Research on Occupancy Maneuvering Scheme of Unmanned 
Underwater Vehicle 
Xinchi Tong Wuhan Univ. of Tech. 
Huajun Zhang Wuhan Univ. of Tech. 
Hang Guo Wuhan Univ. of Tech. 

MonAIS-3 

Coating Thickness Modeling and Prediction for Hot-dip Galvanized 
Steel Strip Based on GA-BP Neural Network 
Kai Mao Wuhan univ. of science and tech. 
Yongli Yang Wuhan univ. of science and tech. 
Zhe Huang Wuhan univ. of science and tech. 
Danyang Yang Wuhan univ. of science and tech. 

MonAIS-4 

Research on Visualization Technology of 3D Cable Harness Wiring 
of Complex Electromechanical Products 
Falin Wang Nanchang Hangkong Univ. 
Xuepeng Guo Nanchang Hangkong Univ. 
YaowenGuo Nanchang Hangkong Univ. 

MonAIS-5 

Development of Automatic Device for Conductor Crimping of 
Transmission Line 
Yanmei Liu Shenyang Univ. of Aeronautics and 

Astronautics. 
Dongyu Zhang Shenyang Univ. of Aeronautics and 

Astronautics. 
Zhen Chen Liaoning Power Transmission and Tr

ansformation Engineering Co, Ltd. 
Shihua Wen Shenyang Univ. of Aeronautics and 

Astronautics. 

MonAIS-6 

Application of Ideal Bode Transfer Function Tuning Fractional Order 
PID in Pressure Difference of Vertical Mill 
Lei Zhang Univ. of Jinan. 
Qiang Zhang Univ. of Jinan. 
Wei Wang Department of Electrical,Tancheng branch of l

inyi zhonglian cement co. LTD. 

MonAIS-7 

RBF-Network-Based Predictive Ship Course Control 
Shuangfu Ma Dalian Maritime Univ. 
Wenjun Zhang Dalian Maritime Univ. 
Jianchuan Yin Dalian Maritime Univ. 
Lianbo Li Dalian Maritime Univ. 
Yang Jiao Dalian Maritime Univ. 
Shibo Zhou Dalian Maritime Univ. 
XiaoHui Wang Dalian Maritime Univ. 

MonAIS-8 

Two-Direction Residual Recursive Quality Prediction for Multi-Mode 
Multi-Phase Batch Processes 
Luping Zhao Northeastern Univ. 
Xin Huang Northeastern Univ. 
Shu Wang Northeastern Univ. 
Yuqing Chang Northeastern Univ. 

MonAIS-9 

Research on hybrid drive characteristics of permanent magnet 
toroidal motor in vehicle 
Xin Liu Tiangong Univ. 
Hao Feng Tiangong Univ. 

MonAIS-10 

Multidimensional Poverty Measurement on China's Minority Areas 
Zheng Cheng Shandong Univ. 
Yucheng Teng Shandong Univ. 

MonAIS-11 

Measurement and Application of Regional Human Capital Mismatch: 
Taking Resource-based Cities of Heilongjiang Province as a Sample 
Wei Wang Harbin Univ. of Commerce. 
Yingzhe Wang Harbin Univ. of Commerce. 

MonAIS-12 

Application of Monte Carlo Tree Optimization Algorithm on Hex 
Chess 
Zhongzhi Li School of Computer Science, Shenyang

 Aerospace Univ. 
Hedan Liu Shenyang Aerospace Univ. 
Yuechao Wang Shenyang Aerospace Univ. 
Jiankai Zuo School of Computer Science, Shenyang

 Aerospace Univ. 
Zeyuan Liu Shenyang Aerospace Univ. 

MonAIS-13 

Grouped Multi-Attribute Bid Evaluation Decision Method Based on 
Difference Degree of Experts Scoring 
Xuwang Liu Henan Univ. 
Huihui Li Henan Univ. 
Wei Qi Henan Univ. 

MonAIS-14 

The Analysis of Feedback Patient Flow as A Retrial Queueing 
System in Chinese Outpatient Department 
Huabo Zhu Liaoning Shihua Univ. 
Xudan Liu Liaoning Shihua Univ. 

MonAIS-15 

Security Evaluation Model of Precautionary Area Based on 
Improved Entropy Weight TOPSIS 
Zongyao Xue Dalian Maritime Univ. 
Wenjun Zhang Dalian Maritime Univ. 
Jianchuan Yin Dalian Maritime Univ. 

MonAIS-16 

Research on Classification of Countries Along One Belt and One 
Road: Clustering v.s. Domain Expert Method 
Hui Zhou Wuhan Textile Univ. 
Hao Zou Wuhan Textile Univ. 
Jie Liu Wuhan Textile Univ. 
Hongling Liu Wuhan Textile Univ. 

MonAIS-17 

Research on Equipment Procurement Supply Chain Quality 
Performance Evaluation Based on Improved EAHP 
Dubo He Naval Univ. of Engineering. 
Dong Huang Naval Univ. of Engineering. 
Songsong Zhao Naval Univ. of Engineering. 

MonAIS-18 

A Novel Method for Discrete Evidence Fusion Based on Dijkstra 
Shortest Path Algorithm 
Bo Liu Science and Tech. on Avionics Integration 

Laboratory. 
Yang Yang Northwestern Polytechnical Univ. 
Xinyang Deng Northwestern Polytechnical Univ. 
iveness of the method. 

MonAIS-19 

Evolutionary game analysis for the strategic behavior in the 
provision of elderly care service 
Jiahuan He Northeastern Univ. 
Xinggang Luo Northeastern Univ. 
ZhongLiang Zhang Hangzhou Dianzi Univ. 
Yang Yu Northeastern Univ. 
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MonAIS-20 

Forecast of Freight Traffic of Waterways Based on Grey Model of 
Residual Correction 
Sijie Xiang Dalian Maritime Univ. 
Wenjun Zhang Dalian Maritime Univ. 
Jianchuan Yin Dalian Maritime Univ. 

MonAIS-21 

A New Method for Ranking Discrete Z-number 
Yuming Gong Northwestern Polytechnical Univ. 
Xiang Li Northwestern Polytechnical Univ. 
Wen Jiang Northwestern Polytechnical Univ. 

MonAIS-22 

A Hybrid Genetic Algorithm for Patient Online Assignment Problem 
in Cloud Hospital 
Na Wang Shenyang Normal Univ. 

Northeastern Univ. 
Tianhong Zhang Northeastern Univ. 
Hongfeng Wang Northeastern Univ. 

MonAIS-23 

Performance evaluation and marginal abatement cost estimation of 
carbon emissions in Chongqing up-scale manufacturing enterprises 
based on non-parametric distance function 
Qunlin Fan Chongqing Univ. of Tech. 

MonAIS-24 

Empirical study on the relationship between internet penetration 
rate and farmers' income growth in Henan Province 
Guofeng Li Business School of Henan Univ. 

MonAIS-25 

Construction of typhoon disaster knowledge graph based on graph 
database Neo4j 
Pengcheng Liu Anhui Univ. 
Yinliang Huang Chinese Academy of Sciences 
Ping Wang National Disaster Reduction Center of China 
Qifan Zhao Anhui Univ. 
Juan Nie National Disaster Reduction Center of China 
Yuyang Tang Nanjing University of Posts and Telecommunication 
Lei Sun Chinese Academy of Sciences 
Hailei Wang Chinese Academy of Sciences 
Xuelian Wu Chinese Academy of Sciences 
Wenbo Li Chinese Academy of Sciences 

MonAIS-26 

Research on the spatial development of intelligent manufacturing 
industry of Shandong Province based on book date 
Lin Yanfeng Qingdao Univ. of Science and Tech. 

MonAIS-27 

Analysis Model of Terrorist Attacks Based on Big Data 
LIN Zhenkai Univ. of Jinan 
DOU Yimin Univ. of Jinan 
LI Jinping Univ. of Jinan 

MonAIS-28 

Improved Tabu Search Algorithm for Solving the Vehicle Routing 
Problem with Soft Time Windows in B2C Environment 
Lin Li Shenyang Aerospace Univ. 
Ying Chen Shenyang Aerospace Univ. 
Jiao Meng Shenyang Aerospace Univ. 

MonAIS-29 

Aging of Population, Vocational Education and Economic Growth: 
Using Panel DEA-Tobit as Tool 
Wei Wang Harbin Univ. of Commerce 
Yanan Yang Harbin Univ. of Commerce 

MonAIS-30 

Relationships Between the Industrial Upgrading and Influencing 
factors in Liaoning: Gray Correlation Econometric Method 
Xin TONG Northeastern Univ. 
Xuesen LI Shenyang Polytechnic College 
Lin TONG Dalian Maple Leaf College of Tech. 

MonAIS-31 

Study on the Decoupling Relationship of Hebei Province's 
Economic Growth and Haze Pollution Intensity 
Xin TONG Northeastern Univ. 
Xuesen LI Shenyang Polytechnic College 
Lin Tong Dalian Maple Leaf College of Tech. 

MonAIS-32 

Analysis of Regional Economic Vitality Based on Panel Model

Shitong Liu Shenyang Jianzhu Univ. 
Qicheng Xu Shenyang Jianzhu Univ. 

MonAIS-33 

A Study on Retired Athletes’ Training Policy Optimization based on 
the Career Transitions 
Zou Dexin Nanjing Sport Inst. 
Xing Tianshu Shenyang Sport Univ. 
Jiang Chong Nanjing Sport Inst. 

MonAIS-34 

Attack-Resilient Strategy for Consensus-Based Distributed 
Economic Dispatch Problem 
Jun Yang Northeastern Univ. 
Chenchen Dong Northeastern Univ. 

MonAIS-35 

Interactive Symmetric Context Encryption in Framework of 
Asynchronous Data Exchange 
Tao Duan South China Univ. of Tech. 
YunJian Peng South China Univ. of Tech. 

MonAIS-36 

AIS Data-Based for Statistics and Analysis of Maritime Traffic 
Dangerous Features: A Case Study of San Diego Costal Water 
Pinglin Wang Dalian Maritime Univ. 
Wenjun Zhang Dalian Maritime Univ. 
Jianchuan Yin Dalian Maritime Univ. 
Lianbo Li Dalian Maritime Univ. 
Haibo Xie Dalian Maritime Univ. 
Shuangfu Ma Dalian Maritime Univ. 

MonAIS-37 

Energy Trading in Smart Grid: A Deep Reinforcement 
Learning-based Approach 
Feiye Zhang Xi’an Jiaotong Univ. 
Qingyu Yang Xi’an Jiaotong Univ. 

MonAIS-38 

Design of an all-position intelligent welding robot system 
Xin Deng Harbin Inst. of Tech. 
Zhiheng Liu Harbin Inst. of Tech. 
Ruifeng Li Harbin Inst. of Tech. 

MonAIS-39 

THREE-DIMENSIONAL PATH PLANNING OF MANIPULATOR BASED 
ON IMPROVED RRT ALGORITHM 
QiQing XIANG Hefei Univ. of Tech. 
Mei CHEN Hefei Univ. of Tech. 
MingXia HONG Hefei Univ. of Tech. 
HaoYu ZHU Hefei Univ. of Tech. 
WenDing YUAN Hefei Univ. of Tech. 

MonAIS-40 

Command Filter Backstepping Control with Error Compensation for 
Flexible-Joint Manipulator 
Lin Meng-hao Xian Polytechnic Univ. 
Zhang Lei Xian Polytechnic Univ. 
Zhang Yin-he Xian Polytechnic Univ. 
Li Peng-fei Xian Polytechnic Univ. 
Wang Xiao-hua Xian Polytechnic Univ. 

MonAIS-41 

Active Visual Servo Pan/Tilt Control Design based on Improved 
Augmented LQR 
Yaohong Qu Northwestern Polytechnical Univ. 
Bing Yang Northwestern Polytechnical Univ. 
Ziquan Yu Nanjing Univ. of Aeronautics and Astronautics 
Yuanjie Song Northwestern Polytechnical Univ. 
Ying Sun Northwestern Polytechnical Univ. 

MonAIS-42 

Research of the Anti- vibration Hammer Resetting Robot Based on 
Machine Vision 
Liu Yanmei Shenyang Aerospace Univ. 
Wen Shihua Shenyang Aerospace Univ. 
Chen Zhen Liaoning Power Transmission and Transform

ation Engineering Co. 
Zhang Dongyu Shenyang Aerospace Univ. 

MonAIS-43 

Visual Image Processing of Humanoid Go Game Robot Based on 
OPENCV 
Yongjie Gui Shenyang Aerospace Univ. 
Yanyan Wu Shenyang Aerospace Univ. 
Yajie Wang Shenyang Aerospace Univ. 
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Chunpeng Yao Shenyang Aerospace Univ. 

MonB01 Room01 
Signal processing and information fusion (II) 10:20-12:20 
Chair: Duanjin Zhang Zhengzhou Univ. 
CO-Chair: Wenjuan Qi Heilongjiang Univ. 

10:20-10:40 MonB01-1 

Kalman Estimators for Multi-sensor System with Colored 
Measurement Noises 
Wenjuan Qi Heilongjiang Univ. 
Shigang Wang Heilongjiang Univ. 
Tao Meng Heilongjiang Univ. 

10:40-11:00 MonB01-2 

H∞Filtering for Stochastic Networked Control Systems with Time 
Delays and Packet Dropout 
Duanjin Zhang Zhengzhou Univ. 
Nartey George Zhengzhou Univ. 

11:00-11:20 MonB01-3 

Airport Detection on Optical Satellite Images Using Machine 
Learning Method 
Peng Jiang Kunming University of Science and Tech. 
Kun Li Kunming University of Science and Tech. 
Yong Li Kunming University of Science and Tech. 

11:20-11:40 MonB01-4 

A Robust Orthogonal Matching Pursuit Based on L1 Norm 
Xinquan Gao Beijing University of Chemical Tech. 
Xuewei Wang Beijing University of Chemical Tech. 
Jinglin Zhou Beijing University of Chemical Tech. 

11:40-12:00 MonB01-5 

Visual Real-time Data Processing 
Shen Kaixin National University of Defense Tech. 
Honglei An National University of Defense Tech. 
Huang Yongshan National University of Defense Tech. 
Wei Qing National University of Defense Tech. 
Ma HongXu National University of Defense Tech. 

12:00-12:20 MonB01-6 

Research on Color Algorithm of Gray Image Based on a Color 
Channel 
Tongying LI Nantong Polytechnic College 
Hongbo ZHU Nanjing University of Posts and Telecommunications 

MonB02 Room02 
Space vehicle control (I) 10:20-12:20 
Chair: XiaoLei Li Harbin Inst. of Tech. 
CO-Chair: Weibo Xia Beihang Univ. 

10:20-10:40 MonB02-1 

Research on Image Feature Matching Algorithm Applied to UAV 
Obstacle Avoidance 
Haijie Zhu Univ. of Science and Technology of China 
Jiafeng Li Univ. of Science and Technology of China 
Sifan Cheng Univ. of Science and Technology of China 
Linlin Qin Univ. of Science and Technology of China 

10:40-11:00 MonB02-2 

Discrete-time Contractive MPC-based Sliding Mode Tension Control 
for the Deployment of Space Tethered Satellite 
Xiaolei Li Harbin Inst. of Tech. 
Xiangyu Shao Harbin Inst. of Tech. 
Xiaowei Deng Harbin Inst. of Tech. 
Guanghui Sun Harbin Inst. of Tech. 

11:00-11:20 MonB02-3 

Attitude Coupling Control and Lateral Stability Analysis of 
Hypersonic Vehicle 
Xu Li Huazhong Univ. of Science and Technology 
Ye Yang Beijing Aerospace Automatic Control Inst. 
Qianwei He Huazhong Univ. of Science and Technology 
Zhongtao Cheng Huazhong Univ. of Science and Technology 
Yongji Wang Huazhong Univ. of Science and Technology 
Lei Liu Huazhong Univ. of Science and Technology 

11:20-11:40 MonB02-4 

Fusion Control of Gas Pressure and Noise in Sealed Cabin of 
Manned Spacecraft 
Zhe Li China Academy of Space Tech. 
Meizhen An China Academy of Space Tech. 
Qiao Zhang China Academy of Space Tech. 
Zhanchao Du China Academy of Space Tech. 
Hongmiao Yu China Academy of Space Tech. 

11:40-12:00 MonB02-5 

A Fast Trajectory Optimization of Pinpoint Landing by Chebyshev 
Pseudospectral and SOCP 
Weibo Xia Beihang Univ. 
Weihong Wang Beihang Univ. 
Wenjing Zhai Beijing Aerospace Automatic Control Inst. 
Ziqian Gao Beihang Univ. 
Chuan Gao Beihang Univ. 

12:00-12:20 MonB02-6 

A Hardware-in-the-loop Simulation System of Deep Space 
Autonomous Navigation Based on Angle and Velocity Measurement 
Guangfu Ma Harbin Inst. of Tech. 
Wei You Harbin Inst. of Tech. 

Shanghai Inst. of Satellite Engineering 
Shanghai Key Laboratory of Deep Space Exp

loration Tech. 

MonB03 Room03 
Intelligent control, computation and optimization (V) 10:20-12:20 
Chair: Dongyu Yan  
CO-Chair: Shuangyun Xing 

Shenyang  Jianzhu  Univ. 
Shenyang Jianzhu Univ. 

10:20-10:40 MonB03-1 

The IGD+ indicator based evolutionary algorithm for expensive 
multi-objective optimization problems 
Fei Li Anhui Univ. of Tech. 
Hao Shen Anhui Univ. of Tech. 
Yudong Wang Anhui Univ. of Tech. 
Mingcheng Dai Anhui Univ. of Tech. 
Ju H.Park Yeungnam Univ. 

10:40-11:00 MonB03-2 

Finite-time time-varying group formation tracking for second-order 
multiagent systems by continuous integral sliding mode 
Lei Tian Beihang Univ. 
Qing Li Beihang Univ. 
Yongzhao Hua Univ. of Bristol 
Xiwang Dong Beihang Univ. 
Qingdong Li Beihang Univ. 
Zhang Ren Beihang Univ. 

11:00-11:20 MonB03-3 

Super-Resolution Reconstruction of Finger Vein Image Based on 
Regression Tree Model 
Liwei Deng Harbin Univ. of Science and Tech. 
Jie Hu Harbin Univ. of Science and Tech. 
Jingjing Qi Harbin Univ. of Science and Tech. 

11:20-11:40 MonB03-4 

A Hybrid Algorithm for a Robust Permutation Flow Shop Scheduling 
Problem 
Zhengbin Ni Shanghai Univ. 
Bing Wang Shanghai Univ. 
Bo Wu Shanghai Univ. 

11:40-12:00 MonB03-5 

Dynamic scheduling of intelligent Rail Guided Vehicle based on 
queuing theory 
Dongyu Yan Shenyang Jianzhu Univ. 
Shuangyun Xing Shenyang Jianzhu Univ. 
Enbin Yang Shenyang Jianzhu Univ. 
Meng Wang Shenyang Jianzhu Univ. 
Wenbo Sun Shenyang Jianzhu Univ. 

12:00-12:20 MonB03-6 

A Texas Hold'em decision model based on Reinforcement Learning 
Xiaochuan Zhang Chongqing Univ. of Tech. 
Yi Li Chongqing Univ. of Tech. 

MonB04 Room04 
Analysis and synthesis of Cyber-Physical Systems 10:20-12:20 
Chair: Jianxun Li Shanghai Jiao tong Univ. 
CO-Chair: Hongbing Zeng Hunan University of Tech. 

10:20-10:40 MonB04-1 

Global sensitivity analysis based on Inception-CNN 
Shuchen Wu Shanghai Jiao tong Univ. 
Zhinan Liu Shenyang Aircraft Design & Rsearch Inst. 
Jianxun Li Shanghai Jiao tong Univ. 

10:40-11:00 MonB04-2 

Secure Correct Control for Cyber-Physical Systems under Multiple 
Stochastic Physical Attacks 
Lewei Dong Nanjing University of Science and Tech. 
Huiling Xu Nanjing University of Science and Tech. 
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11:00-11:20 MonB04-3 

CPS-based Slurry pH Control in Wet Flue Gas Desulfurization 
System 
Quanbo Liu Beijing University of Tech. 
Xiaoli Li Beijing University of Tech. 
Kang Wang Beijing University of Tech. 
Yang Li Communication University of China 

11:20-11:40 MonB04-4 

New stability conditions of delayed neural networks via improved 
Lyapunov-Krasovskii functionals 
Huichao Lin Hunan University of Tech. 
Hongbing Zeng Hunan University of Tech. 

11:40-12:00 MonB04-5 

Stability-based Controller with Uncertain Parameters for Cloud 
Control System 
Shouping Guan 
Senlin Niu 

Northeastern Univ. 
Northeastern Univ. 

12:00-12:20 MonB04-6 

MPC for the Cyber-Physical System with Deception Attacks 
Yuezhi Liu  University of Electronic Science and Technology

 of China(UESTC) 
Yong Chen University of Electronic Science and Technology 

of China(UESTC) 
Meng Li University of Electronic Science and Technology 

of China(UESTC) 
Zhi Wan Chongqing Chang An Industry (Group) Co.,Ltd 

Room05 
           

10:20-12:00 

MonB05 
Fractional Calculus and Fractional-order Systems(II) 
(Special Session) 
Chair:Dingyu Xue  Northeastern Univ. 

10:20-10:40 MonB05-1 

Synchronization of fractional order memristor-based inertial neural 
networks with time delay 
Xingyu Yang Shanghai Jiao Tong Univ. 
Junguo Lu Shanghai Jiao Tong Univ. 

10:40-11:00 MonB05-2 

Finite-time stability and finite-time boundedness of uncertain 
fractional order switched systems 
Bingbing Zhu Shaanxi Normal Univ. 
Baowei Wu Shaanxi Normal Univ. 

11:00-11:20 MonB05-3 

Global Finite-Time Stabilization for Fractional Order Switched 
Systems via Asynchronous Switching Control 
Xiao Peng Tianjin Univ. 
Yijing Wang Tianjin Univ. 
Zhiqiang Zuo Tianjin Univ. 

11:20-11:40 MonB05-4 

Stability analysis of a fractional-order delay Logistic model with 
feedback control 
Feng Pan Northeastern Univ. 
Xinshu Cui Northeastern Univ. 
Dingyu Xue Northeastern Univ. 

11:40-12:00 MonB05-5 

Adaptive Fractional Order Total Variation Image Denoising via the 
Alternating Direction Method of Multipliers 
Dazi Li Beijing Univ. of Chemical Technology 
Tonggang Jiang Beijing Univ. of Chemical Technology 
Qibing Jin Beijing Univ. of Chemical Technology 
Beike Zhang Beijing Univ. of Chemical Technology 

MonB06 Room06 
Complex networks and systems (II) 10:20-12:20 
Chair: Yahui Li China Academy of Launch Vehicle Tech. 
CO-Chair: Chenjian Ran Heilongjiang Univ. 

10:20-10:40 MonB06-1 

Optimal time-varying Kalman filter for descriptor system with 
random one-step measurement delay 
Hao Shen Heilongjiang Univ. 
Yinfeng Dou Heilongjiang Univ. 
Chenjian Ran Heilongjiang Univ. 

10:40-11:00 MonB06-2 

A Novel Distributed Consensus Algorithms for A Class of LTI 
Multi-agent Systems On Directed Graphs 
Yahui Li China Academy of Launch Vehicle Tech. 
Jianfu Li China Academy of Launch Vehicle Tech. 
Lei Zhang China Academy of Launch Vehicle Tech. 

Hong Zhao China Academy of Launch Vehicle Tech. 
Chenlin Wang China Academy of Launch Vehicle Tech. 
Aojia Ma China Academy of Launch Vehicle Tech. 
Jun Zhang Jiangsu Univ. 
Zepeng Huai China Academy of Launch Vehicle Tech. 

11:00-11:20 MonB06-3 

Modeling of Layered Supply Chain Network Considering Similarity 
Yi Zhang Nanjing University of Posts & Telecommunications 
Yurong Song Nanjing University of Posts & Telecommunications 
Guoping Jiang Nanjing University of Posts & Telecommunications 
Bin Yu Nanjing University of Posts & Telecommunications 

11:20-11:40 MonB06-4 

Adaptive Generalized Synchronization of a Class of Disturbed 
Complex Networks 
Hao Tang HeFei University of Tech. 
Xin-Yuan Xu HeFei University of Tech. 
Xiao-Zheng Jin  Qilu University of Technology (Shandong

 Academy of Sciences) 

11:40-12:00 MonB06-5 

An Accelerated Simulation Assessment Approach for Mission 
Success Probability of Multi-State Phased Mission Systems 
Yang Haojie Naval University of Engineering 
Lv Jianwei Naval University of Engineering 
Xu Yifan Naval University of Engineering 

12:00-12:20 MonB06-6 

Optimal time-varying Kalman filter and predictor for the descriptor 
system with multiplicative noise and colored noises 
Chengxiang Liu Heilongjiang Univ. 
Yinfeng Dou Heilongjiang Univ. 
Chenjian Ran Heilongjiang Univ. 

MonB07 Room07 
Motion control (I) 10:20-12:20 
Chair: Yangfei Wu  Northwestern Polythechnical Univ. 
CO-Chair: Ke Zhang Beijing Institute. of Tech. 

 Xi’an Inst. of Electromechanical
 Information Tech. 

10:20-10:40 MonB07-1 

Development and application of positioning and queue 
transformation technology for multi-smart cars 
Zhuliang Guo Heilongjiang Univ. 

Key Laboratory of Information Fusion Estimati
on and Detection 

Haiying Yang Fangtai group 
Ding Wang Heilongjiang Univ. 

Key Laboratory of Information Fusion Estimati
on and Detection 

10:40-11:00 MonB07-2 

Model predictive control based path following for a wheel-legged 
robot 
Ke Zhang Beijing Institute. of Tech. 

 Xi’an Inst. of Electromechanical
 Information Tech. 

Junzheng Wang Beijing Institute. of Tech. 
Hui Peng Beijing Institute. of Tech. 
Yunpei Dang  Xi’an Inst. of Electromechanical

 Information Tech. 
.

11:00-11:20 MonB07-3 

Density-Based Optimal UAV Path Planning for Photovoltaic Farm 
Inspection in Complex Topography 
Yifan Ding Zhejiang Univ. 
Rui Cao Zhejiang Univ. 
Fengyang Qi Zhejiang Univ. 
Siming Liang Zhejiang Univ. 
Qiang Yang Zhejiang Univ. 

Taizhou Inst. of Zhejiang Univ. 
Wenjun Yan Zhejiang Univ. 

Zhejiang Lab. 

11:20-11:40 MonB07-4 

Aircraft Trajectory Control with Feedback Linearization for General 
Nonlinear Systems 
Sheng Zhang State Key Laboratory of Aerodynamics 

China Aerodynamics Research and 
Development Center 

Fei Liao China Aerodynamics Research and
 Development Center 

Yanqing Cheng China Aerodynamics Research and
 Development Center 



Technical Programmes CCDC 2020 

- 89 - 

Kaifeng He China Aerodynamics Research and
 Development Center 

11:40-12:00 MonB07-5 

A Smooth Angle Velocity Active Return-to-Centre Control Based on 
Single Neuron PID Control for Electric Power Steering System 
Yangfei Wu Northwestern Polythechnical Univ. 
Bochuan Hou Information Security Center State Key Laboratory 

of Networking and Switching Tech. 
Beijing University.of Post and Telecommunications 

Guangfei Zhou Northwestern Polythechnical Univ. 
Jianhua Yang Northwestern Polythechnical Univ. 
Fang Jun Univ. of Bridgeport 
Yuming Zhang Northwestern Polythechnical Univ. 

12:00-12:20 MonB07-6 

Spatial Trajectory Tracking of a Stratospheric Airship with 
Constraints 
Jiace Yuan Beihang Univ. 
Ming Zhu Beihang Univ. 
Lao Chen Informatization Office of Beihang Univ. 
Wenjie Lou Beihang Univ. 

MonB08 Room08 
Pattern recognition and intelligent machines(IV) 10:20-12:20 

Northeastern Univ. Chair: Xiaodong Liu 
CO-Chair: Jian-Wei Liu China Univ. of Petroleum 

10:20-10:40 MonB08-1 

The Improvement of the Algorithm EG for the Relative Entropy Loss 
Si-si Zhang China Univ. of Petroleum 
Xin Zuo China Univ. of Petroleum 
Jian-wei Liu China Univ. of Petroleum 

10:40-11:00 MonB08-2 

Multi-View Non-negative Matrix Factorization Discriminant Learning 
via Cross Entropy Loss 
Jian-Wei Liu China Univ. of Petroleum 
Yuan-Fang Wang China Univ. of Petroleum 
Run-Kun Lu China Univ. of Petroleum 
Xiong-Lin Luo China Univ. of Petroleum 

11:20-11:20 MonB08-3 

Self-attention Multi-view Representation Learning with 
Diversity-promoting Complementarity 
Jian-wei Liu China Univ. of Petroleum 
Xi-hao Ding China Univ. of Petroleum 
Run-kun Lu China Univ. of Petroleum 
Xionglin LUO China Univ. of Petroleum 

11:20-11:40 MonB08-4 

Discriminative Weighted Non-negative Sparse Low-rank 
Representation Classifier for Robust Face Recognition 
Shun Xu Yangzhou Univ. 
Wenwen Shen Yangzhou Univ. 

11:40-12:00 MonB08-5 

Deep Multi-scale Convolutional Neural Network Method for Depth 
Estimation from a Single Image 
Zhaowei Ma National Univ. of Defense Technology 

Changsha 
Yifeng Niu National Univ. of Defense Technology 

Changsha 
Jia Hu National Univ. of Defense Technology 

Changsha 

12:00-12:20 MonB08-6 

A Method for Positioning Mark Point on Liquid Crystal Glass Based 
on Machine Vision 
Fei Zou Northeastern Univ. 
Xiaodong Liu Northeastern Univ. 
Jun Gong Northeastern Univ. 

MonB09 Room09 
Decision-making theory and method (I) 10:20-12:20 
Chair: Yanan Chen 
CO-Chair: Jianbo Liu 

Northeastern  Univ.  at Qinhuangdao.
Northeastern Univ. at Qinhuangdao. 

10:20-10:40 MonB09-1 

Casualties Analysis in Fire Accident of Passenger Transport Station 
Based on FTA 
Yujie Sun State Nuclear Electric Power Planning Design

 & Research Institute Co., Ltd. 
Ning Liu State Nuclear Electric Power Planning Design

 & Research Institute Co., Ltd 

10:40-11:00 MonB09-2 

Design of Reusable Effectiveness Evaluation Model Framework 
Shuang Zhang Harbin Inst. of Tech. 
Wei Li Harbin Inst. of Tech. 
Shenglin Lin Harbin Inst. of Tech. 
Ming Yang Harbin Inst. of Tech. 
Jiahui Tong Science and Tech. on Complex System Control

 and Intelligent Agent Cooperation Laboratory. 

11:00-11:20 MonB09-3 

Operational Index Evaluation Based on Greedy Strategy in a 
Combat of Multi-Arms 
Hao Zhang Naval Command Coll. 
Li Gao Army Engineering Univ. 
Qiang Liu Army Engineering Univ. 
Tao Wu Naval Command Coll. 
Wei Wang Naval Command Coll. 

11:20-11:40 MonB09-4 

Group decision-making method based on generalized Vague N-soft 
sets 
Yanan Chen Northeastern Univ. at Qinhuangdao. 
Jianbo Liu Northeastern Univ. at Qinhuangdao. 
Ziyue Chen Northeastern Univ. at Qinhuangdao. 
Yanyan Zhang Northeastern Univ. at Qinhuangdao. 

11:40-12:00 MonB09-5 

A research on the Monte Carlo simulation based on-condition 
maintenance strategy for wind turbines 
Dameng Wang North China Electric Power Univ. Beijing. 
Yibing Liu North China Electric Power Univ. Beijing. 
Xin Cao China Suntien Green Energy co., LTD. 
Yanwei Jiang China Suntien Green Energy co., LTD. 
Peng Ding North China Electric Power Univ. Beijing. 

12:00-12:20 MonB09-6 

Exploring route choice preferences for game route guidance 
Lina Han Shandong Labor Vocational and Technical Coll. 
Yunfeng Shi Shandong Normal Univ. 
Yi Niu Shandong Normal Univ. 

MonB10 Room10 
10:20-12:20 

Zhengzhou Univ. 
Fault diagnosis and predictive maintenance (IV) 
Chair: Yunfeng Kang 
CO-Chair: Longzhang Ke
 

Huanggang Normal Univ. 

10:20-10:40 MonB10-1 

A Priority-based Alignment Algorithm for Pattern Mining of Multiple 
Alarm Sequences 
Hao Xia Dalian Univ. of Tech. 
Yu Duan Dalian Univ. of Tech. 

10:40-11:00 MonB10-2 

Fault Estimation Observer Design for a Class of Nonlinear 
Multi-agent Systems With Time-Delay 
Yimin Liu Wuhan Univ of Science and Tech 
Jing Li Wuhan Univ of Science and Tech 
Sikai Peng Wuhan Univ of Science and Tech 
Jianliang Chen Wuhan Univ of Science and Tech 

11:00-11:20 MonB10-3 

Fault Propagation of Aircraft Avionics System Based on SDG 
Jiao Xue Civil Aviation Univ. of China 
Zhen Zhao Civil Aviation Univ. of China 

11:20-11:40 MonB10-4 

A Fine-scale Industrial Process Distribution Evaluation Method 
with Concurrent Static and Dynamic Dissimilarity Analysis  
Yi Zhao Zhejiang Univ. 
Chunhui Zhao Zhejiang Univ. 
Haidong Fan Zhejiang Energy Group Research Inst. 
Qingyi Li Zhejiang Energy Group Research Inst. 

11:40-12:00 MonB10-5 

UIO Based Sensor Fault Diagnosis and Compensation for Quadrotor 
UAV  
Laifeng Zuo Zhengzhou Univ. 
Lina Yao Zhengzhou Univ. 
Yunfeng Kang Zhengzhou Univ. 

12:00-12:20 MonB10-6 

Fault Detection Method of Modular Multilevel Converter Based on 
Current Mean Value and SVM  
Yuqing Yang Huanggang Normal Univ. 
Longzhang Ke Huanggang Normal Univ. 
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Yi Liu Huanggang Normal Univ. 

MonB11 Room11 
Theory and application of nonlinear systems (III) 10:20-12:20 
Chair: Han Yan  Beijing Inst. of Control Engineering 
CO-Chair: Xifeng Guo Shenyang Jianzhu Univ. 

10:20-10:40 MonB11-1 

Stability Analysis of Switching System in Space Power Supply 
Ningxin Wu Tongji Univ. 
Qing Wu Air Force Research Inst. 
Jiahao Shi Shanghai Inst. of Space Power Supply 
Xinran Wu Tongji Univ. 
Yongqing Su Tongji Univ. 

10:40-11:00 MonB11-2 

A Small-Gain Approach for Three-Dimensional Integrated Guidance 
and Control in Pursuit-Evasion Games 
Han Yan Beijing Inst. of Control Engineering 
Mingzhe Hou Harbin Inst. of Tech. 

11:00-11:20 MonB11-3 

Torque analysis of axial-flux permanent magnet couplers with 
skewed slots using electromagnetic-thermal semi-analytical model 
Di Zheng Shenyang Jianzhu Univ. 
Xifeng Guo Shenyang Jianzhu Univ. 
Yanzhe Li Shenyang Jianzhu Univ. 
Wenzhuo Cong Beijing Freedom Tech. 
Shiwei Jiang Shenyang Weichuang Hi-Tech Tech. 

11:20-11:40 MonB11-4 

Stabilization for a class of nonlinear singular switched systems 
Zhiyuan Liu Nanjing Univ. of Science and Tech. 
Weiqun Wang Nanjing Univ. of Science and Tech. 
Tianrui Li Nanjing Univ. of Science and Tech. 

11:40-12:00 MonB11-5 

Application of Agent-Based Modeling and Simulation in Command 
and Control: A review 
ZhaoLiang Zhu Strategy Support Military Information

Engineering Univ. 
JianJing Shen Strategy Support Military Information

Engineering Univ. 
XiaoFeng Guo Strategy Support Military Information

Engineering Univ. 

12:00-12:20 MonB11-6 

Dynamic Analysis of Helical Gear System Considering Time-varying 
Frictional Force 
Xin Lv Southeast Univ. 
Nan Chen Southeast Univ. 
Tiancheng Ouyang Southeast Univ. 

Guangxi Univ. 

Room12 
10:20-12:20 

Xi'an Univ. of Tech. 

MonB12 
Knowledge engineering and data mining (II) 
Chair: Dan Wang
CO-Chair: Jinyuan Shen Zhengzhou Univ. 

10:20-10:40 MonB12-1 

Grey correlation analysis of Average Length of Stay in general 
hospitals 
Hongyan Li Shanghai Univ. of Engineering Science 
Huizi Gong Shanghai Univ. of Engineering Science 
Sijia Gu Shanghai Univ. of Engineering Science 
Kedong Chen Shanghai Univ. of Engineering Science 

10:40-11:00 MonB12-2 

Design and application of intelligent concentrator based on Internet 
of things 
Xiaojiang Chen Guangdong Power Grid Corporation

 Information Center 
Daohuan Jiang Guangdong Power Grid Corporation

 Information Center 
Ye Liu Guangdong Power Grid Corporation

 Information Center 
Jiangyao Wu Guangdong Power Grid Corporation

 Information Center 
Fengchan Guo Guangdong Power Grid Co. 
Jin Li Hefei Univ. of Tech. 

11:00-11:20 MonB12-3 

Weighted Sparse Graph Non-negative Matrix Factorization based on 
L21 norm 
Dan Wang Xi'an Univ. of Tech. 
Guo Xie Xi'an Univ. of Tech. 
WenJiang Ji Xi'an Univ. of Tech. 

LiLi Liang Xi'an Univ. of Tech. 
Huan Gao Xi'an Univ. of Tech. 
Pang Chen Xi'an Univ. of Tech. 
Han Liu Xi'an Univ. of Tech. 

11:20-11:40 MonB12-4 

An ensemble learning framework based on group decision making 
Jingyi He Central South Univ 
Xiaojun Zhou Central South Univ 
Rundong Zhang Central South Univ 
Chunhua Yang Central South Univ 

11:40-12:00 MonB12-5 

A Real-time Deep Convolution Image Recognition Method Based on 
Data Mining 
Shuai Wang Zhengzhou Univ. 
Jinyuan Shen Zhengzhou Univ. 
Runjie Liu Zhengzhou Univ. 

12:00-12:20 MonB12-6 

Port Throughput Forecasting Based on Broad Learning System with 
Considering Influencing Factors 
Yiying Li Dalian Maritime Univ. 
Tieshan Li Dalian Maritime Univ. 
Yi Zuo Dalian Maritime Univ. 

MonBIS Room13 
Interactive Session 10:20-12:20 

MonBIS-1 

Adaptive Weighted Hybrid PSOGSA Algorithm and its Application in 
Power System Economic Load Dispatch Problem 
Xingcheng Pu Chongqing Univ. of Posts and 

Telecommunications 
Longlong Zhao Chongqing Univ. of Posts and 

Telecommunications 
Chaowen Xiong Chongqing Univ. of Posts and 

Telecommunications 

MonBIS-2 

Invasive Weed Optimization Algorithm Based on Differential 
Evolution Operators to Solve Bin Packing Problem 
Xue-Long Li Univ. of Science & Tech. Liaoning, 
Jie-sheng Wang Univ. of Science & Tech. Liaoning, 
Xue Yang Univ. of Science & Tech. Liaoning, 

MonBIS-3 

Remote Mobile Monitoring and Fault Diagnosis System for Electric 
Vehicle Circular Charging Device Based on Cloud Platform 
De-xin Gao Qingdao Univ. of Science & Tech. 
Yi-wei Lv Qingdao Univ. of Science & Tech. 
Ya-guang Sun Qingdao Univ. of Science & Tech. 
Yi Wang Qingdao Univ. of Science & Tech. 
Qing Yang Qingdao Univ. of Science & Tech. 

MonBIS-4 

A delay propagation algorithm for trains on a single railway line 
Wentao Xu Central South Univ. 
Chaoyu Tang Central South Univ. 
Junfeng Ma Central South Univ. 

MonBIS-5 

Application of Simulated Annealing Neural Network in Performance 
Evaluation of Science and Technology Innovation Community 
Shunjie Lou Zhejiang Univ. City College 
Junjie Xin Zhejiang Univ. City College 
Jiahui Zhu Zhejiang Univ. City College 
Xuejie Wang Zhejiang Univ. City College 

MonBIS-6 

Risk Assessment and Measurement of P2P Industry 
Zerui Zhang Univ. of Jinan 
Shaoli Jin Univ. of Jinan 

MonBIS-7 

Evaluation of Equipment Test Data Engineering Standard System 
Using a Hybrid Model 
Ma Yuefei Army of 92493 
Hu Yongtao Army of 92493 
Chen Feng Army of 92493 

MonBIS-8 

Research on the Identification of factors in traditional enterprise 
transformation and upgrading and technological innovation Base 
on Hidde Markov Model 
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Wang Yumei Qingdao Univ. of Science and Tech. 
Cui Rongqin Qingdao Univ. of Science and Tech. 
Gao Xinkun Qingdao Univ. of Science and Tech. 
Sun Yujie Qingdao Univ. of Science and Tech. 

MonBIS-9 

Specific Knowledge Sharing Intention in Online Health Communities: 
Sense of Belonging as a Moderator 
Yongmei Liu Central South Univ. 
Wenping Zhang Central South Univ. 

MonBIS-10 

General Design of Research-oriented Rehearsal System under Data 
Rules 
GENG Kui Center of Assessment and Demonstration Research 
ZHANG Xin Center of Assessment and Demonstration Research 
XIE Zongren Center of Assessment and Demonstration Research 

MonBIS-11 

Design and Implementation of Database Query Module Based on B / 
S Structure 
Zhaobo Zhang Univ. of Jinan 
Shaohong Jing Univ. of Jinan 
Jianxue Bi Sinoma Jiangxi Electric Ceramics Co. 

MonBIS-12 

Research and Implementation of Campus Network Search Engine 
Based on Scrapy Framework and Elasticsearch 
Xue Tian Northeastern Univ. 
Tiancheng Zhang Northeastern Univ. 
Xufei Zhuang Inner Mongolia Univ. of Techn 
Xue He Northeastern Univ. 

MonBIS-13 

Application of the new method in Supplier Selection 
Hongye Xiong Dalian Maritime Univ. 
Shihui Dong Dalian Maritime Univ. 
Zhiping Wang Dalian Maritime Univ. 

MonBIS-14 

Research on the Impact of Consumers' Time Sensitivity on 
E-commerce Free Shipping Strategy 
Guo Rui Beijing Jiaotong Univ. 
Ma XiaXia Beijing Jiaotong Univ. 
Shi TianXing Beijing Jiaotong Univ. 

MonBIS-15 

Research on the Optimization of the Instant Delivery Problem within 
a City under the New Retail Environment 
Jia Ding Shandong Univ. of Finance and Economics 
Guohua Sun Shandong Univ. of Finance and Economics 

MonBIS-16 

Research on The Coordination of Customized Product Supply Chain 
Considering Time Price Sensitive Customers 
Tong Han Beijing Jiaotong Univ. 
Donghua Zhang Beijing Jiaotong Univ. 

MonBIS-17 

Analysis of risk control factors of medical cold chain logistics 
based on ISM model 
Donghua Zhang  Beijing Jiaotong Univ. 
Tong Han  Beijing Jiaotong Univ. 

MonBIS-18 

The Joint Optimization Model of Location-inventory in Four-level 
Supply Chain 
Hong Li YIN Yunnan Normal Univ. 
Yong Ming WANG Kunming Univ. of Science & Tech. 

MonBIS-19 

Modular Tide Prediction Model Based on Improved Wavelet Neural 
Network 
Xiaohui Wang Dalian Maritime Univ. 
Jianchuan Yin Dalian Maritime Univ. 
Huifeng Wang Dalian Maritime Univ. 

MonBIS-20 

Particle Swarm Optimization Algorithm with Variety Inertia Weights 
to Solve Unequal Area Facility Layout Problem 
Jia-Li Zhou Univ. of Science & Tech. Liaoning 
Jie-Sheng Wang Univ. of Science & Tech. Liaoning 
Yong-Xin Zhang Univ. of Science & Tech. Liaoning 
Qing-Sheng Guo Univ. of Science & Tech. Liaoning 
Hui Li Univ. of Science & Tech. Liaoning 
Yi-Xuan Lu Univ. of Science & Tech. Liaoning 

MonBIS-21 

Analysis on the elements ofinnovation ability ofintelligent service 
industry based on the knowledge mining of books and documents 
Wang Yumei Qingdao Univ. ofScience and Tech. 
Sun Yetao Qingdao Univ. ofScience and Tech. 
Gao Jian Qingdao Univ. ofScience and Tech. 
Sun Yujie Qingdao Univ. ofScience and Tech. 

MonBIS-22 

International Comparison of Health Human Resource Allocation 
Hongyan Li Shanghai Univ. of Engineering Science 
Sijia Gu Shanghai Univ. of Engineering Science 
Huizi Gong Shanghai Univ. of Engineering Science 
Rui Zhang Shanghai Univ. of Engineering Science 

MonBIS-23 

Data Normalization Analysis for Electirc Energy Meter 
Li Ding Hubei Electric Power Co. 
Dengping Tang Hubei Electric Power Co. 
Wei Wei Hubei Electric Power Co. 
Fan Li Hubei Electric Power Co. 
Wenjia Cai Hubei Electric Power Co. 

MonBIS-24 

Semi-supervised Generative Adversarial Networks Based on 
Scalable Support Vector Machines and Manifold Regularization 
Xianlun Tang Chongqing Univ. of Posts and Telecommunications 
Xinxian Yu Chongqing Univ. of Posts and Telecommunications 
Jin Xu Chongqing Univ. of Posts and Telecommunications 
Yingjie Chen Chongqing Univ. of Posts and Telecommunications 
Runzhu Wang Chongqing Univ. of Posts and Telecommunications 

MonBIS-25 

Single Image Super-resolution Reconstruction with Wavelet based 
Deep Residual Learning 
Jianfang Dou Shanghai Polytechnic Univ. 
Zimei Tu Shanghai Polytechnic Univ. 
Xishuai Peng Shanghai Polytechnic Univ. 

MonBIS-26 

Television advertising household push and operational analysis 
Enbin Yang Shenyang Jianzhu Univ. 
Qicheng Xu Shenyang Jianzhu Univ. 
Dongyu Yan Shenyang Jianzhu Univ. 
Zhenhao Wang Shenyang Jianzhu Univ. 
Shitong Liu Shenyang Jianzhu Univ. 

MonBIS-27 

Evolution of fairness by self-organized interdependence on 
interdependent networks 
Wei Chen Anhui Univ. 
Jian Wang Anhui Univ. 
Fangzhou Chen Anhui Univ. 
Dashuai Xie Anhui Univ. 
Hengge Zhang Anhui Univ. 

MonBIS-28 

Evolutionary Game Research on E-commerce Credit Behavior 
Based on Platform Supervision 
Xuwang Liu Henan Univ. 
Rong Du Henan Univ. 
Wei Qi Henan Univ. 

MonBIS-29 

Evolutionary Game Analysis on Safety Supervision and Regulation 
of Coal Mine 
Mei-qi Li LiaoNing Technical Univ. 
Jun Tu LiaoNing Technical Univ. 
Chang Su LiaoNing Technical Univ. 

MonBIS-30 

Beacon-based Localization of the Robot in a Lunar Analog 
Environment 
Tongtong Chen Space Applications Services NV/SA 
Shashank Govindaraj Space Applications Services NV/SA 
Thibault Noel Space Applications Services NV/SA 
Chris Welch  International Space Univ. 
Tingting Zhang Beijing Institute of Tracking and 

Telecommunications Technology 

MonBIS-31 

Improved Template Matching Based Stereo Vision Sparse 3D 
Reconstruction Algorithm 
Zhiyuan Liu Harbin Institute of Technology 
Bin Song Shanghai Engieering Research Center of 

Space Robotics 
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Yanning Guo Harbin Institute of Technology 
Hang Xu Harbin Institute of Technology 

MonBIS-32 

Velocity-Free Consensus and Obstacle Avoidance in a 
Non-rectangular Bounded Space 
Dezheng Zhu The 28th Research Institute of China Electronics 

Technology Group Corporation 
Weichao Zhu The 28th Research Institute of China Electronics 

Technology Group Corporation 

MonBIS-33 

Cloud-based real-time collaborative mapping and merging method 
for multi-robot with landmark information 
Wenmi Zhuang Shandong Univ. 
Fengyu Zhou Shandong Univ. 
Fang Wan Shandong Univ. 
Bangguo YU Shandong Univ. 

MonBIS-34 

Using FPGA-Based Quadratic Residue Code to Improve the Reliable 
of Wireless Robot Control System 
Shanggang Xie Hangzhou Dianzi Univ. 
Jiye Huang Hangzhou Dianzi Univ. 
Peng Liu Hangzhou Dianzi Univ. 
Hsin-chiu Chang Hangzhou Dianzi Univ. 

MonBIS-35 

A Novel L1 Gain Performance Based Multi-robot System 
Formulation Control Design Method 
Xiongjun Wu The Eighth Academy of China Aerospace Sci

ence and Technology Corporation 
Jialing Zhou Nanjing Univ. of Science and Technology 
Dequan Li Anhui Univ. of Science and Technology 
Hongbo Zhao Beihang Univ. 

MonBIS-36 

A Resource Elastic Scheduling Algorithm of Service Platform for 
Cloud Robotics 
Peng Ji  Northeastern Univ. 
Hao Chu  Northeastern Univ. 
Jianning Chi Northeastern Univ. 
Jingqi Jiang Northeastern Univ. 

MonBIS-37 

DOP-Tacotron: a Fast Chinese TTS System with Local-based 
Attention 
Ting He Zhejiang Univ. 
Wei Zhao Zhejiang Univ. 
Li Xu Zhejiang Univ. 

MonBIS-38 

Automatic Seizure Prediction from Scalp EEG with Optimal Feature 
and Minimum Channels 
Hailing Zheng Tianjin Univ. of Technology and Education 
Yingmei Qin Tianjin Univ. of Technology and Education 
Qing Qin Tianjin Univ. of Technology and Education 
Wei Chen Tianjin Univ. of Technology and Education 
Jingyu Zhang Tianjin Univ. of Technology and Education 
Jian Dong Tianjin Univ. of Technology and Education 

MonBIS-39 

Image Segmentation of CV Model Combined with Sobel Operator 
Chunbo Xiu Tiangong Univ. 
Haichang Yin Tiangong Univ. 
Yuxia Liu Shandong Water Conservancy Vocational College 

MonBIS-40 

Localization Algorithm of Mobile Robot Based on Colored ORB 
Feature and Parallax Angle Parameterization 
Fanghua Zhou South China Univ. of Technology 
Wu Wei  South China Univ. of Technology 
Yongheng Luo South China Univ. of Technology 

MonBIS-41 

Localization of mobile robot based on multi-sensor fusion 
Yu Gao Northeast Univ. 
Fei Wang Northeast Univ. 
Jinghong Li Northeast Univ. 
Yuqiang Liu Northeast Univ. 

MonC01 Room01 
Signal processing and information fusion (III) 13:30-15:30 

Chair: Ying Liu Shanghai Electro-Mechanical Engineering Inst. 
Shanghai Electro-Mechanical Engineering Inst. 

13:30-13:50 MonC01-1 

Research on Multi-focus Image Fusion Processing Algorithm 
Tongying LI Nantong Polytechnic College Zhejiang Univ.
Hongbo ZHU Nanjing University of Posts and Telecommunications Zhejiang Univ.

13:50-14:10 MonC01-2 

Research on the Algorithm of Initial Alignment for New Generation 
Air-to-air Missile 
Min Feng Shanghai Electro-Mechanical Engineering Inst. 
Xinpeng Xu Shanghai Electro-Mechanical Engineering Inst. 
Xin Wang Shanghai Electro-Mechanical Engineering Inst. 
Wei Yin Shanghai Electro-Mechanical Engineering Inst. 
Ying Liu Shanghai Electro-Mechanical Engineering Inst. 
Di Zhang Shanghai Electro-Mechanical Engineering Inst. 

14:10-14:30 MonC01-3 

Image Enhancement and Feature Understanding of Blast Furnace 
Swing Radar 
Yang Liu University of Science and Technology Beijing 
Xin Lv University of Science and Technology Beijing 
Lingkun Chen  Ironmaking Institute, Central Research Institute

 of Baosteel Co., Ltd. 
Qingwen Hou University of Science and Technology Beijing 
Xianzhong Chen University of Science and Technology Beijing 
Rongjie Liu University of Science and Technology Beijing 

14:30-14:50 MonC01-4 

An Improved LR Algorithm for Image Deblurring 
Boxin Zhao Air force Engineering Univ. 
Xiaolong Chen Science and Technology on Aircraft Control Lab. 
Guoqiang Feng Air force Engineering Univ. 
Xiaolin Zhao Air force Engineering Univ. 
Jun Jiang Air force Engineering Univ. 

14:50-15:10 MonC01-5 

Discrimination of Excessive Exhaust Emissions of Vehicles based 
on Catboost Algorithm 
Xihong Fei University of Science and Technology of China 
Yi Fang University of Science and Technology of China 
Qiang Ling University of Science and Technology of China 

15:10-15:30 MonC01-6 

Small sample face recognition based on ensemble deep learning 
Yuping Feng Qingdao University of Science and Tech. 
Tengfei Pang Qingdao University of Science and Tech. 
Mengqi Li Qingdao University of Science and Tech. 
Yuyu Guan Qingdao University of Science and Tech. 

MonC02 Room02 
Space vehicle control (II) 13:30-15:30 
Chair: Zhaohui Wang    The 28th Research Inst. of China

 Electronics Tech. Group Corporation 
CO-Chair: Minjie Zhang China Academy of Space Tech. 

13:30-13:50 MonC02-1 

A Combined Semi-major Axis and Eccentricity Control Strategy for 
Orbit Maneuver 
Zhen Zhang The 28th Research Inst. of China Electronics

 Tech. Group Corporation 
Zhaohui Wang The 28th Research Inst. of China Electronics

 Tech. Group Corporation 
Yinghong Jia Beihang Univ. 

13:50-14:10 MonC02-2 

Attitude Planning of Single-Axis Underactuated Spacecraft with 
Forbidden Pointing Constraint 
Chao Duan Beihang Univ. 
Huaining Wu Beihang Univ. 
Qinglei Hu Beihang Univ. 
Wei Wang Shanghai Inst. of Satellite Engineering 

14:10-14:30 MonC02-3 

Improved Phase Plane Attitude Control of Space Vehicles with 
Extended State Observer Considering Disturbance and Thruster 
Dynamics 
Lei Yang China Academy of Space Tech. 
Minjie Zhang China Academy of Space Tech. 
Lin Tian China Academy of Space Tech. 
Ping Wang China Academy of Space Tech. 

14:30-14:50 MonC02-4 

Multiple Missiles Cooperative Guidance Based on Proportional 
Navigation Guidance 
Qiangqiang Xu National Univ. of Defense Tech. 
Jianquan Ge National Univ. of Defense Tech. 
Tao Yang National Univ. of Defense Tech. CO-Chair: Min Feng 
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14:50-15:10 MonC02-5 

Reentry Trajectory Optimization Based on Second Order Cone 
Programming 
Maoqin Tang Huazhong Univ. of Science and Tech. 
Qianwei He Huazhong Univ. of Science and Tech. 
Xiaoli Luo Huazhong Univ. of Science and Tech. 
Lei Liu Huazhong Univ. of Science and Tech. 
Yongji Wang Huazhong Univ. of Science and Tech. 
Zhongtao Cheng Huazhong Univ. of Science and Tech. 

15:10-15:30 MonC02-6 

Geostationary Station Keeping Using Relative Orbital Elements with 
Model Predictive Control 
Hengguang Zou Beijing Inst. of Tech. 

China Academy of Space Tech. 
Jiliang Song Beijing Inst. of Tech. 
Junzheng Wang Beijing Inst. of Tech. 
Lei Zhang China Academy of Space Tech. 
Yuan Huang Beijing Inst. of Tech. 

MonC03 Room03 
Intelligent control, computation and optimization (VI) 13:30-15:30 
Chair: Rongbo He  Anhui Univ. of Tech. 
CO-Chair: Zhixia Ye Information School Yunnan Normal Univ. 

13:30-13:50 MonC03-1 

Research on Optimization of Regional Power Grid Rapid 
Reconfiguration Model  
Tianqi Lu Economic Research Inst. 
Zhanjun Li State Grid Liaoning Electric Construction Company 
Zhuoran Song State Grid Liaoning Electric Power 

Supply CO.,LTD. 
Jian Zhang State Grid Liaoning Electric Power 

Supply CO.,LTD. 
Jing Gao Economic Research Inst. 

13:50-14:10 MonC03-2 

Active Vibration Suppression of Thin Cylindrical Shells Laminated 
with Photostrictive Actuators via Self-organizing Fuzzy Sliding 
Mode Control  
Rongbo He Anhui Univ. of Tech. 
Shijie Zheng Nanjing Univ. of Aeronautics and  

Astronautic 

14:10-14:30 MonC03-3 

MPC Control method of vehicle longitudinal collision avoidance 
based on hierarchical control 
Youbo Jia Changchun Univ. of Architecture and 

Civil Engineering 
Shoutao Li Changchun Univ. of Architecture and 

Civil Engineering 
Rui Wang Jilin Univ. 
Pengpeng Sun Jilin Univ. 
Dingli Yu Liverpool John Moores Univ. 

14:30-14:50 MonC03-4 

SVM combined Inversion Control Method in Microbial Fermentation 
Chengfeng Wang Jiangsu Univ. 
Yuhan Ding Jiangsu Univ. 
Yi Li Jiangsu Univ. 

14:50-15:10 MonC03-5 

Study on Treatment Method of Solar Azimuth Inflection Point based 
on Fitting Equation  
Enwu Du Wuhan Second Ship Design & Research Inst. 
Jiannan Liu Wuhan Second Ship Design & Research Inst. 
Ying Zheng Wuhan Second Ship Design & Research Inst. 
Liang Li Wuhan Second Ship Design & Research Inst. 
Nanhang Luo Wuhan Second Ship Design & Research Inst. 

15:10-15:30 MonC03-6 

Prediction of storage tobacco mildew based on BP neural network 
optimized by beetle antennae search algorithm  
Zhixia Ye Information School Yunnan Normal Univ. 
Lijun Yun Information School Yunnan Normal Univ. 
Yebo Wang Information School Yunnan Normal Univ. 

MonC04 Room04 
Optimal control and optimization (II) 13:30-15:30 
Chair: Xing-Long Lyu  Southeast Univ.

 Room 510, building 6, No. 525, 
 Yuanjiang Road 

13:30-13:50 MonC04-1 

Radar Jamming Strategy Allocation Algorithm based on Improved 
Chaos Genetic Algorithm 

Wei Pan Army Artillery and Air Defense Forces Academy Zhejiang Univ.
Xiao Jin Army Artillery and Air Defense Forces Academy Zhejiang Univ.
Huixiang Xie Army Artillery and Air Defense Forces Academy 
Yu Xia Army Artillery and Air Defense Forces Academy 

13:50-14:10 MonC04-2 

A Methodology of Requirements Validation for Aviation System 
Development 
Xiao Fei Room 510, building 6, No. 525, Yuanjiang Road 
Chen Bin COMAC Shanghai Aircraft Design &Research Inst. 
Zhao Siming Room 510, building 6, No. 525, Yuanjiang Road 

14:10-14:30 MonC04-3 

The Observation Systems of Emplacement Reconnaissance and 
Verifying Radar based on Improved Chaos Genetic Algorithms 
Wei Pan Army Artillery and Air Defense Forces Academy 
Yu Han Army Artillery and Air Defense Forces Academy 
Feng Huang Army Artillery and Air Defense Forces Academy 
Lichao Ding Army Artillery and Air Defense Forces Academy 

14:30-14:50 MonC04-4 

The Hospital Outpatient Process Mining Algorithm based on 
Improved Chaos Genetic Algorithm 
Zhanguo Chai Northern Theater Command General Hospital 
Lichao Ding Army Artillery and Air Defense Forces Academy 
Shaolin Xu Army Artillery and Air Defense Forces Academy 

14:50-15:10 MonC04-5 

Adaptive PID Controller Design Method based on PSO 
Honghao Zhong Beijing Aerospace Automatic Control Inst. 
Wenyan Bai Beijing Aerospace Automatic Control Inst. 
Wanwei Huang Beijing Aerospace Automatic Control Inst. 
Zongzhun Zheng Beijing Aerospace Automatic Control Inst. 

15:10-15:30 MonC04-6 

Solving Large-scale Discrete-time Algebraic Riccati Equations by 
Doubling 
Xing-Long Lyu Southeast Univ. 
Tiexiang Li Southeast Univ. 
Eric King-wah Chu Monash Univ. 

MonC05 Room05 
Stochastic systems 13:30-15:30 
Chair: Guoliang Wang  Liaoning Shihua Univ. 
CO-Chair: Mingyue Cui Yantai Univ. 

13:30-13:50 MonC05-1 

Finite-time State and Output Feedback Guaranteed Cost Control of 
Discrete-time Stochastic Systems 
Zhonghua Wei Shandong Univ. of Science and Tech. 
Xikui Liu Shandong Univ. of Science and Tech. 

13:50-14:10 MonC05-2 

Random adaptive trajectory tracking of bridge crane system driven 
by DC-motors 
Mingchao Li Yantai Univ. 
Cun Yang Yantai Univ. 
Mingyue Cui Yantai Univ. 
Zhaojing Wu Yantai Univ. 

14:10-14:30 MonC05-3 

Adaptive tracking control of stochastic nonlinear systems with 
unknown powers 
Huijuan Li Ludong Univ. 
Wuquan Li Ludong Univ. 
Ying Liu Ludong Univ. 

14:30-14:50 MonC05-4 

Consensus stabilization of multi-agent system with the existence of 
faults in some agents 
Guoliang Wang Liaoning Shihua Univ. 
Lei Xu Liaoning Shihua Univ. 
Yadong Chen Liaoning Shihua Univ. 

14:50-15:10 MonC05-5 

State Maintenance Strategy of Wind Turbine Based on Stochastic 
Degradation Model 
Xuping Duan Lanzhou Jiaotong Univ. 
Hongsheng Su Lanzhou Jiaotong Univ. 
Dantong Wang Lanzhou Jiaotong Univ. 

15:10-15:30 MonC05-6 

Mean-Field Type Leader-Follower Stochastic Differential Game with 
Asymmetric Information 
Yu Wang Shandong Univ. 

CO-Chair: Xiao Fei 
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MonC06 Room06 
Theory and application of linear system (I) 13:30-15:30 
Chair: Shuo Li Hangzhou Dianzi Univ. 
CO-Chair: Huaitao Shi Shenyang Jianzhu Univ. 

13:30-13:50 MonC06-1 

Exponential stability for positive singular systems without/with 
time-varying distributed delays 
Zijing Cao Hangzhou Dianzi Univ. Zhejiang Univ. 
Shuo Li Hangzhou Dianzi Univ. Zhejiang Univ. 
Zhengrong Xiang Nanjing University of Science and Tech. 

13:50-14:10 MonC06-2 

Cooperative Output Regulation of Discrete-time Linear Multi-Agent 
Systems with Event-Triggered Adaptive Distributed Observer 
Maxiao Hou Shenyang Jianzhu Univ. 
Yuhou Wu Shenyang Jianzhu Univ. 
Huaitao Shi Shenyang Jianzhu Univ. 
Xiaotian Bai Shenyang Jianzhu Univ. 
Jie Sun Northeastern Univ. 

14:10-14:30 MonC06-3 

Finite-time stabilization for a class of uncertain continuous time 
systems with time-varying delay 
Lusheng Yao Nanjing University of Science and Tech. 

14:30-14:50 MonC06-4 

State Estimation for Second-order Linear Systems: A 
Sructure-improved First-order Observer 
Long-Wen Liu South China University of Tech. 
Wei Xie South China University of Tech. 

14:50-15:10 MonC06-5 

Stability Analysis and Controller Design for Quadratic Systems with 
Time Delay 
Fu Chen Shanxi Datong Univ. 

15:10-15:30 MonC06-6 

Finite-time Stability of Discrete-time Switched Positive Linear 
Systems 
Wang Xuefei Jiangnan Univ. 
Wen Jiwei Jiangnan Univ. 

MonC07 Room07 
Motion control (II) 13:30-15:30 
Chair: Weihai Zhang  Shandong Univ. of Science 

and Tech. 
CO-Chair: Yang Xiaofei Jiangsu Univ. of Science and Tech. 

13:30-13:50 MonC07-1 

Fractional-Order Nonsingular Terminal Sliding Mode Control of 
Uncertain Robot Neural Network 
Weihai Zhang Shandong Univ. of Science and Tech. 
Jianguo Guo Shandong Univ. of Science and Tech. 
Zunjie Yu Shandong Univ. of Science and Tech. 

13:50-14:10 MonC07-2 

The Controller Design of the Water-Aerial Vehicle Based on Variable 
Gain PID 
Liu huanxiao Zhenjiang Vocational Tech. College 
Meng Zihan Jiangsu Univ. of Science and Tech. 
Yang Xiaofei Jiangsu Univ. of Science and Tech. 
Ding Shihong Jiangsu Univ. 

14:10-14:30 MonC07-3 

DSP-Based Uniaxial Solar Tracking System 
Hao Huang Chinese Academy of Sciences 

State Key Laboratory of Robotics 
Institutes for Robotics and Intelligent Manufacturing 

Wei Zhang Chinese Academy of Sciences 
State Key Laboratory of Robotics 

Institutes for Robotics and Intelligent Manufacturing 
Bopi Jin Chinese Academy of Sciences 

State Key Laboratory of Robotics 
Institutes for Robotics and Intelligent Manufacturing 

Sheng Gao Chinese Academy of Sciences 
State Key Laboratory of Robotics 

Institutes for Robotics and Intelligent Manufacturing 

14:30-14:50 MonC07-4 

Recursive Slidingmode Dynamic Surface Adaptive Control for 
Surface Vessels Trajectory Tracking with Input Saturation 
Yannan Bi Dalian Maritime Univ. 
Zhipeng Shen Dalian Maritime Univ. 
Haomiao Yu Dalian Maritime Univ. 
Chen Guo Dalian Maritime Univ. 

14:50-15:10 MonC07-5 

Design of the motion control system for Inkjet printers Based on 
EtherCAT 
Hanning Wang Zhejiang Univ. 

Huanan Industrial Tech. Research Inst. 
of Zhejiang Univ. 

Gangfeng Yan Zhejiang Univ. 
Huanan Industrial Tech. Research Inst. 

of Zhejiang Univ. 

15:10-15:30 MonC07-6 

The Design of Multi-motor Coordinated Control System Based on 
Sine Pulse Width Modulation 
Yong Zhou Northwestern Polytechnical Univ. 
QinYu Jiang Northwestern Polytechnical Univ. 
Jiayin Lou Northwestern Polytechnical Univ. 
Hao Zhou Northwestern Polytechnical Univ. 

MonC08 Room08 
Pattern recognition and intelligent machines(V) 13:30-15:30 

Chair: Yanchao Zhang  Northeastern Univ.
 China Univ. of Petroleum 

13:30-13:50 MonC08-1 

A LCD Screen Mura Defect Detection Method Based on Machine 
Vision 
Yanchao Zhang Northeastern Univ. 
Yu Zhang Northeastern Univ. 
Jun Gong Northeastern Univ. 

13:50-14:10 MonC08-2 

Mixed Normal Vector Estimation Strategy for Unstructured Point 
Clouds 
Zhaochen Zhang Nanjing univ. of Posts and Telecommunications 
Wenkai Shi Nanjing univ. of Posts and Telecommunications 
Rui Wu Nanjing univ. of Posts and Telecommunications 
Mengjuan Yu Nanjing univ. of Posts and Telecommunications 
Jianhui Nie Nanjing univ. of Posts and Telecommunications 

14:10-14:30 MonC08-3 

Edge and Node Graph Convolutional Neural Network for Human 
Action Recognition 
Gang Li Shanghai Jiao Tong Univ. 
Shengjie Yang Luoyang Institute of Electro-optical Equipment 
Jianxun Li Shanghai Jiao Tong Univ. 

14:30-14:50 MonC08-4 

Efficient DDPG via the Self-Supervised Method 
Guanghao Zhang Shanghai Jiaotong Univ. 
Hongliang Chen Shanghai Jiaotong Univ. 
Jianxun Li Shanghai Jiaotong Univ. 

14:50-15:10 MonC08-5 

Multi-view classifier based on Probabilistic Collaborative 
Representation and Latent Representation 
Jian-wei Liu China Univ. of Petroleum 
Hui-dan Zhao China Univ. of Petroleum 
Run-kun Lu China Univ. of Petroleum 
Xiong-lin Luo China Univ. of Petroleum 

15:10-15:30 MonC08-6 

Hot-Spot Detection for Thermographic Images of Solar Panels 
Jia Chen Univ. of Science and Technology of China 
Yongjun Li SNEGRID Technology Co., LTD. 
Qiang Ling Univ. of Science and Technology of China 

Room09 
13:30-15:30 

MonC09 
Decision-making theory and method (II) 
Chair: Jiahui Chen  Space Engineering Univ. 

13:30-13:50 MonC09-1 

A Decision-making Model under the Assumption of Insufficient 
Knowledge and Resource 
Nady Northwest Minzu Univ. 
Xiang Li Temple Univ. 

13:50-14:10 MonC09-2 

New ranking methods of intuitionistic fuzzy numbers and 
Pythagorean fuzzy numbers 
Qiang Zhang Air Force Engineering Univ. 
JunHua Hu Air Force Engineering Univ. 
An Liu Air Force Engineering Univ. 
GuoMing Chen Air Force Engineering Univ. 
QiMin Yan Air Force Engineering Univ. 

14:10-14:30 MonC09-3 

CO-Chair: Jian-Wei Liu 
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Research on Portfolio Selection Model Based on Fuzzy High Order 
Moment 
Xiaolian Meng Nanjing Univ. of Science and Tech. 
Jiajun Huang Nanjing Univ. of Science and Tech. 

14:30-14:50 MonC09-4 

System Maturity Assessment Model Based on Uncertainty 
Measurement Method of Information Systems 
Hongfa Ke Space Engineering Univ. 
Jiahui Chen Space Engineering Univ. 
Yanan Kong Space Engineering Univ. 
Xi Qian Space Engineering Univ. 

14:50-15:10 MonC09-5 

Optimized Methods for the Quantitative Analysis and Modeling of 
Weapon System’s Testability Indicators 
Zongren Xie Academy of Military Science. 
Kui Geng Academy of Military Science. 
Yi Liu Academy of Military Science. 
Qiong Liu Academy of Military Science. 

15:10-15:30 MonC09-6 

Research on the Interval Estimation of Aircraft Fuel Consumption 
based on the Data Distribution Characteristics 
Xi Wang Civil Aviation Univ. of China. 
Jingjie Chen Civil Aviation Univ. of China. 

MonC10 Room10 
Fault diagnosis and predictive maintenance (V) 13:30-15:30 

Chair: Fajun Yu  Zhongyuan Univ. of Tech.
 National Univ. of Defense Tech. 

13:30-13:50 MonC10-1 

Fault diagnosis of rolling bearing in multi-dimensional entropy 
space 
Shaohui Li Univ. of Jinan 
Yongjian Sun Univ. of Jinan 
Xiaohong Wang Univ. of Jinan 

13:50-14:10 MonC10-2 

Compound Fault Diagnosis of Rolling Bearing Based on Tunable 
Q-Factor Wavelet Transform and Sparse Representation 
Classification 
Chujian Guo Wuhan Business Univ. 
Yicai Liu Wuhan Business Univ. 
Fajun Yu Zhongyuan Univ. of Tech. 

14:10-14:30 MonC10-3 

Image Feature based CCD Fault Diagnosis for Automatic Alignment 
of High Energy Laser Beams Control System  
Qiang Ren China Academy of Engineering Physis 
Hailei Ren China Academy of Engineering Physis 
Hang Gao China Academy of Engineering Physis 
Baoran An China Academy of Engineering Physis 

14:30-14:50 MonC10-4 

Transient Fault Diagnosis Algorithm based on Feature 
Classification and Its Application in High-Power Laser facility  
Qiang Ren China Academy of Engineering Physis 
Hang Gao National Univ. of Defense Tech. 
Hailei Ren China Academy of Engineering Physis 
Baoran An China Academy of Engineering Physis 
Tianyou Yun China Academy of Engineering Physis 
Xiaoli Wang China Academy of Engineering Physis 

15:10-15:30 MonC10-5 

Fault Diagnosis of Dey-type Air-Core Reactor Based on 
Temperature Field with Multi-Component Normal Distributions  
Lin He State Grud Shanghai Electric Power Company 
Zhengyi Huang Huazhong Univ. of Science and Tech. 

15:30-15:50 MonC10-6 

Fault Diagnosis of Dey-type Air-Core Reactor Based on Hierarchical 
Neural Networks  
Lin He State Grud Shanghai Electric Power Company 
Zhengyi Huang Huazhong Univ. of Science and Tech. 

Room11 
13:30-15:30 

 Wuhan Inst. of Tech.

MonC11 
Theory and application of nonlinear systems (IV) 
Chair: Yuan Yuan 
CO-Chair: Haibo Du Southeast Univ. 

13:30-13:50 MonC11-1 

Cascade integral observer based feedback linearization of nonlinear 
time-delay systems 
Kanghui He Beihang Univ. 

Chaoyang Dong Beihang Univ. 
Qing Wang Beihang Univ. 

13:50-14:10 MonC11-2 

Multi-source Disturbance Observer Based Continuous Sliding Mode 
Control for Fuel Quantity Actuator System 
Xuming Wang Southeast Univ. 
Hao Sun Southeast Univ. 
Shihua Li Southeast Univ. 
Jun Yang Southeast Univ. 

14:10-14:30 MonC11-3 

Fuzzy Adaptive Time-Delay Feedback Controlling Chaos in Buck 
Converter 
Zicheng Li Wuhan Inst. of Tech. 
Yuan Yuan Wuhan Inst. of Tech. 
Hou-Neng Wang Wuhan Inst. of Tech. 

14:30-14:50 MonC11-4 

Current-constrained Finite-time Control Algorithm for Buck 
Converter 
Qingqiu Du Hefei Univ. of Tech. 
Haibo Du Hefei Univ. of Tech. 
Min Zhu Hefei Univ. of Tech. 
Bo Yu Hefei Univ. of Tech. 
Yingying Cheng Hefei Univ. of Tech. 
Di Wu Southeast Univ. 

14:50-15:10 MonC11-5 

Finite-time Leaderless Consensus of Second-order Multi-agent 
Systems With Velocity and Input Constraints 
Bibo Liu Hefei Univ. of Tech. 
Haibo Du Hefei Univ. of Tech. 
Jun Zhou Hefei Univ. of Tech. 
Di Wu Southeast Univ. 

15:10-15:30 MonC11-6 

Blow-up and Global Solutions for a Porous Medium Equation Under 
Robin Boundary Conditions 
Jinlan Hao Taiyuan Univ. of Tech. 
Lingling Zhang Taiyuan Univ. of Tech. 

Beijing Inst. of Tech. 

MonC12 Room12 
Modelling and analysis of intelligent robotic systems  13:30-15:30 
Chair: Bo Han Zhejiang Univ. 
CO-Chair: Guangrong Chen Beijing Jiaotong Univ. 

13:30-13:50 MonC12-1 

Comparisons of Six Methods for Calculating Jacobian Matrices of 
Reconfigurable Robots 
Chenfang Lu Nanjing Inst. of Mechatronic Tech. 
Ana Djuric Wayne State Univ. 
Teng Cao Wayne State Univ. 
Wen Chen Wayne State Univ. 
Siyu Xie Wayne State Univ. 

13:50-14:10 MonC12-2 

A Monocular SLAM System with Mask Loop Closing 
Bo Han Zhejiang Univ. 
Li Xu Zhejiang Univ. 

14:10-14:30 MonC12-3 

Time-optimal Trajectory Planning of Dulcimer Music Robot Based 
on PSO Algorithm 
Weimin Zhang China Univ. of Geosciences 
Shixiong Fu China Univ. of Geosciences 

14:30-14:50 MonC12-4 

A Hybrid CNN-LSTM Architecture for Path Planning of Mobile 
Robots in Unknow Environments 
Yan Lu Beihang Univ. 
Weihong Wang Beihang Univ. 
Lilin Xue Beijing Inst. of Control Engineering 

14:50-15:10 MonC12-5 

Real-world Robot Reaching Skill Learning Based on Deep 
Reinforcement Learning 
Naijun Liu Inst. of Automation Chinese Academy of Sciences 
Tao Lu Inst. of Automation Chinese Academy of Sciences 
Yinghao Cai Inst. of Automation Chinese Academy of Sciences 
Rui Wang Inst. of Automation Chinese Academy of Sciences 
Shuo Wang Inst. of Automation Chinese Academy of Sciences 

15:10-15:30 MonC12-6 

CO-Chair: Hang Gao 
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A Guide for Human Walking Model and Control— Insights from 
Mechanical Property Analysis of Human Walking 
Guangrong Chen Beijing Jiaotong Univ. 
Bowen Hou Beijing Engineering and Technology Research 

Center of Rail Transit Line Safety and Disaster
 Prevention 

Sheng Guo Beijing Jiaotong Univ. 
Junzheng Wang Beijing Inst. of Tech. 

MonCIS Room13 
Interactive Session 13:30-15:30 

MonCIS-1 

An optic disk semantic segmentation method based on weakly 
supervised learning 
Feng Pan Northeastern Univ. 
Zheng Lu Northeastern Univ. 
Dali Chen Northeastern Univ. 
Dingyu Xue Northeastern Univ. 

MonCIS-2 

Detection and Positioning of Keypoints in Small-scale Photovoltaic 
System Based on Object Detection Network and Aerial Sequence 
Images 
Fengyang Qi Zhejiang Univ. 
Siming Liang Zhejiang Univ. 
Rui Cao Zhejiang Univ. 
Yifan Ding Zhejiang Univ. 
Qiang Yang Zhejiang Univ. 
Wenjun Yan Zhejiang Univ. 

MonCIS-3 

The Acquisition of Khmer-Chinese Parallel Sentence Pairs From 
Comparable Corpus Based on Manhattan-BiGRU Model 
Haiyang Chi Kunming Univ. of Science and Technology 
Xin Yan Kunming Univ. of Science and Technology 
Siyuan Li Kunming Univ. of Science and Technology 
Feng Zhou Kunming Univ. of Science and Technology 
Guangyi Xu Yunnan Nantian Electronic Information 

Industry Co., Ltd. 
Lei Zhang Kunming Univ. of Science and Technology 

MonCIS-4 

Classification of Trackside Equipment Based on Convolutional 
Neural Network 
Weidong Li Dalian Jiaotong Univ. 
Jinshuang Li Dalian Jiaotong Univ. 
Yang Liu Dalian Jiaotong Univ. 

MonCIS-5 

Automatic Classification System For Mine Car Loading Based On 
Convolutional Neural Network In Coal Mine Auxiliary Shaft 
Biao Liu China Univ. of Mining And Technology Beijing 
Xiang Guo China Univ. of Mining And Technology Beijing 
Fan Zhang China Univ. of Mining And Technology Beijing 
Mao Feng China Univ. of Mining And Technology Beijing 
Kehu Yang China Univ. of Mining And Technology Beijing 
Tonghai Wang Linyi Mining Group Co., Ltd 
Longfei Zhang Shandong Dongshan Gucheng Coal Mine Co., Ltd 

MonCIS-6 

A Military Chess Game Tree Algorithm Based on Refresh Probability 
Table 
Siwen Pan Shenyang Aerospace Univ. 
Jiehong Wu Shenyang Aerospace Univ. 
Yanan Sun Shenyang Aerospace Univ. 
Yi Qu Shenyang Aerospace Univ. 

MonCIS-7 

Application of Improved Point Cloud Streamlining Algorithm in 
Point Cloud Registration 
Meiju Liu  Shenyang Jianzhu Univ. 
Junrui Zhao Shenyang Jianzhu Univ. 
Xifeng Guo  Shenyang Jianzhu Univ. 
Rui Zhuang Shenyang Jianzhu Univ. 

MonCIS-8 

Dynamic gesture recognition based on temporal modeling 
Rui Wang  Jinan Univ. 
Zhonghua Wang  Jinan Univ. 

MonCIS-9 

Subcortical Brain Segmentation in MR image based on Residual 
Fully Convolutional Networks 
Chuyuan Wang Northeastern Univ. 
Shuailei Ma Northeastern Univ. 
Ying Wei Northeastern Univ. 

Xiang Li Northeastern Univ. 
Yue Liu Northeastern Univ. 

MonCIS-10 

A multi-sensor fusion method based on EKF on granary robot 
Wenhou Zhang Northeast Univ. 
Jin Liu Northeast Univ. 
Jiao Wang Northeast Univ. 

MonCIS-11 

Transient stability prediction of power system based on power flow 
characteristics 
Luanluan Guan Shandong Univ. of Science and Technology 
Guilin Zhang Shandong Univ. of Science and Technology 

MonCIS-12 

An end-to-end sound source navigation method of indoor mobile 
robot 
Honglong Jin  Beijing Institute of Technology 
Zengru Jiang  Beijing Institute of Technology 

MonCIS-13 

Correlation Gaussian Particle Filter for Robust Visual Tracking 
Juan Zhang Northeastern Univ. 
Zhigang Liu Northeastern Univ. 
Yuehan Lin Northeastern Univ. 

MonCIS-14 

Jointly Learning Multi-view Features for Human Action Recognition 
Ruoshi Wang Northeastern Univ. 
Zhigang Liu Northeastern Univ. 
Ziyang Yin Northeastern Univ. 

MonCIS-15 

Optimization of Wavelet Neural Network Model for Tide Prediction 
Based on Genetic Algorithm 
Huifeng Wang Dalian Maritime Univ. 
Jianchuan Yin Dalian Maritime Univ. 
Xiaohui Wang Dalian Maritime Univ. 

MonCIS-16 

A modified Markov transition probability-based network 
constructing method and its application on nonlinear time series 
analysis 
Jie Liu Wuhan Textile Univ. 
Hao Wang Wuhan Textile Univ. 
Huibin Xu Wuhan Textile Univ. 
Shengqiao Bao Wuhan Textile Univ. 
Li Li Wuhan Textile Univ. 

MonCIS-17 

Real-time Map Construction and Emergency Obstacle Avoidance 
Algorithm for Mobile Robot 
Peng Cheng Nanjing Univ. of Science and Technology 
Yong Liu Nanjing Univ. of Science and Technology 
Ke Wang Nanjing Univ. of Science and Technology 

MonCIS-18 

Design of Bottle Cap Detection System Based on Image Processing 
XiaoDan Ren Inner Mongolia Technical College of Mechanics an

d Electrics 
Jing Wen Hohhot Vocational College 
YanLing Lan Inner Mongolia Univ. 
TianKai Li Inner Mongolia Univ. 
XiHao Wang Inner Mongolia Univ. 

MonCIS-19 

Path Planning for Robot Based on IACO-SFLA Hybrid Algorithm 
Xingcheng Pu Chongqing Univ. of Posts and Telecommunications 
Chaowen Xiong Chongqing Univ. of Posts and Telecommunications 
Longlong Zhao Chongqing Univ. of Posts and Telecommunications 

MonCIS-20 

Optimization Design and Experimental Study of Gmapping 
Algorithm 
Zhifeng Su Nanchang Hangkong Univ. 
Jiehua Zhou Nanchang Hangkong Univ. 
Jiyang Dai Nanchang Hangkong Univ. 
Yongguo Zhu Nanchang Hangkong Univ. 

MonCIS-21 

Temporal Logic Based Motion Planning with Infeasible LTL 
Specification 
Guoshan Xie Zhejiang Univ. 
Zhihong Yin UAV Technology Institute of CASIC 
Jianqing Li Zhejiang Univ. 
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MonCIS-22 

Walking Decision of Hydraulic Quadruped Robot in Complex 
Environment 
Wenting Hou Beijing Institute of Technology 
Liling Ma Beijing Institute of Technology 
Junzheng Wang Beijing Institute of Technology 
Jiangbo Zhao Beijing Institute of Technology 

MonCIS-23 

Design and Analysis of a Spherical Robot with Two Degrees of 
Freedom Swing 
Maotao Yang Southwest Univ. of Science and Technology 
Tianping Tao Southwest Univ. of Science and Technology 
Jianwen Huo Southwest Univ. of Science and Technology 
Konstantin A. 
Neusypin 

Bauman Moscow State Technical Univ. 

Zikun Zhang Bauman Moscow State Technical Univ. 
Hua Zhang Southwest Univ. of Science and Technology 
Mingming Guo Southwest Univ. of Science and Technology 

MonCIS-24 

Application of improved Otsu threshold segmentation algorithm in 
mobile phone screen defect detection 
Meiju Liu   Shenyang Jianzhu Univ. 
Rui Zhuang  Shenyang Jianzhu Univ. 
Xifeng Guo   Shenyang Jianzhu Univ. 
Junrui Zhao  Shenyang Jianzhu Univ. 

MonCIS-25 

Hardware Design of Flight Control System and Flight Experiments 
of Small-Scale Unmanned Aerial Vehicle 
Xinfan Yin Low Speed Aerodynamics Institute of China Aerod

ynamics Research and Development Center 
Kaiming Xu Low Speed Aerodynamics Institute of China Aerod

ynamics Research and Development Center 
Huayou Liang Low Speed Aerodynamics Institute of China Aerod

ynamics Research and Development Center 
Guichuan 
Zhang 

Low Speed Aerodynamics Institute of China Aerod
ynamics Research and Development Center 

Xianmin Peng Low Speed Aerodynamics Institute of China Aerod
ynamics Research and Development Center 

Qiuyun Zhang Southwest Univ. of Science and Technology 

MonCIS-26 

A high-order linearized compact finite difference method for 
nonlinear fractional mobile/immobile equations 
Tao Wang Univ. of Jinan 
Haixia Li Jinan Vocational College 

MonCIS-27 

Fractional-order Virtual Model Control for Trotting Motion of 
Quadruped Robot 
JiangBo Zhao Beijing Institute of Technology 
Shicheng Ma Beijing Institute of Technology 
Shanshuai Niu Beijing Institute of Technology 
Junzheng Wang Beijing Institute of Technology 

MonCIS-28 

Monocular adaptive inverse depth filtering algorithm based on 
Gaussian mode 
Chenglong Xu Northeastern Univ. 
Chengdong Wu Northeastern Univ. 
Daokui Qu Shenyang Institute of Automation 
Haibo Sun Northeastern Univ. 
Jilai Song Shenyang Institute of Automation 
Xiaofeng Wang Shenyang SIASUN Robot & Automation Co., LTD. 

MonCIS-29 

Modeling and Simulation of Artery Occlusion for Early Detection of 
Carotid Atherosclerosis 
Weiduo Wang Northeastern Univ. 
Dan Yang Northeastern Univ. 
Yi Lu Northeastern Univ. 

MonCIS-30 

The 3D McMaster Algorithm for Traffic Congestion Detection 
Tingrang Liu Chongqing Univ. 
Min Zhao Chongqing Univ. 

MonCIS-31 

Highly-sensitive ethanol gas sensor based on poly dimethylsiloxane 
coated micro-nano fiber 
Bufan Shi Northeastern Univ. 
Yang Sun Northeastern Univ. 
Wanlu Zheng Northeastern Univ. 
Naisi Zhu Northeastern Univ. 

Ya-nan Zhang Northeastern Univ. 

MonCIS-32 

A YOLOv3-based Learning Strategy for Real-time UAV-based Forest 
Fire Detection 
Zhentian Jiao Xian Univ. of Technology 
Youmin Zhang Concordia Univ. 
Lingxia Mu Xian Univ. of Technology 
Jing Xin Xian Univ. of Technology 
Shangbin Jiao Xian Univ. of Technology 
Han Liu Xian Univ. of Technology 
Ding Liu Xian Univ. of Technology 

MonCIS-33 

Discussion on Privacy Issues and Information Security in the 
Internet of Things 
Yuxiang Li  Northeastern Univ. 
Yan Li  Northeastern Univ. 
Jihong Liu  Northeastern Univ. 

MonCIS-34 

A Soft Sensor Modeling Method Based on Double-Layer Support 
Vector Machine 
Shi-wei Gao Northwest Normal Univ. 
Zi-rong Hong Lanzhou Petrochemical Polytechnic 

MonCIS-35 

A Pose Measurement Method of a Non-Cooperative Spacecraft 
Based on point cloud feature 
Peng Li Harbin Institute of Technology 
Mao Wang Harbin Institute of Technology 
Dong Zhou Harbin Institute of Technology 
Wenxiao Lei Harbin Institute of Technology 

MonCIS-36 

Multi-Angle Data Cube Action Recognition Based on Millimeter 
Wave Radar 
Yinan Zhao Harbin Institute of Technology 
Zihao Zhang Harbin Institute of Technology 
Zhaolin Zhang Harbin Institute of Technology 

MonCIS-37 

Application and Research of Hybrid Encryption Algorithm in Vehicle 
FOTA System 
Anyu Cheng Chongqing Univ. of Posts and Telecommunications 
Jie Yin Chongqing Univ. of Posts and Telecommunications 
Dongmei Ma Chongqing Univ. of Posts and Telecom 
Xiaoyuan Dang Chongqing Univ. of Posts and Telecom 

MonCIS-38 

RFID E-Plate Data based Bus Travel Time Prediction Considering 
Traffic Flow Diversion Rate 
Zhizong Liu Chongqing Univ. 
Shuai Huang Chongqing Univ. 
Siyuan Zhong Chongqing Univ. 
Rui Chen Chongqing Univ. 
Dihua Sun Chongqing Univ. 

MonCIS-39 

Risk Status Identification During the Takeover of Conditionally 
Automated Vehicles 
Mao Peng Chongqing Univ. 
Chen Jin Chongqing Univ. 
Sun Dihua Chongqing Univ. 

MonCIS-40 

Research on calibration method of interval velocity measurement 
system and uncertainty evaluation of measurement results 
Jing Wu Liaoning Provincial Institute of Measurement 
Tianyu Feng Liaoning Provincial Institute of Measurement 

MonCIS-41 

Designing, Analysis and Implementation of Open-source 
Visualization System for High-Definition Remote Sensing Data 
Processing
Peng Han Northeastern Univ. at Qinhuangdao 
Yan Li 
Ying Wang 
Linqi Li 
Haotian Ma 
Jinkuan Wang 

Northeastern Univ. at Qinhuangdao 
Northeastern Univ. at Qinhuangdao 
Northeastern Univ. at Qinhuangdao 
Northeastern Univ. at Qinhuangdao 
Northeastern Univ. at Qinhuangdao 

MonD01 Room01 
Signal processing and information fusion (IV) 15:50-17:50 
Chair: Zhixin Leng Jilin Univ. 
CO-Chair: Dan Huang South China University of Tech. 
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15:50-16:10 MonD01-1 

An Improved Fast Ground Segmentation Algorithm for 3D Point 
Cloud 
Zhixin Leng Jilin Univ. 
Shu Li Aviation University of Air Force 
Xin Li Jilin Univ. 
Bingzhao Gao Jilin Univ. 

16:10-16:30 MonD01-2 

A Novel Multichannel Online Denoising Method for The Three Phase 
Electrical Signals of PV System 
Wang Juxing Hefei university of tech. 
Wang Ziyu Hefei university of tech. 
Qi Junfeng Hefei university of tech. 
Zhang Qi Hefei university of tech. 
Xu Shuiqing Hefei university of tech. 

16:30-16:50 MonD01-3 

A Method of Level Set Segmentation for Detecting Surface 
Distribution of Wafer Dopant  
Dan Huang South China University of Tech. 
Yueming Hu South China University of Tech. 
Ge Ma Guangzhou univ. 

16:50-17:10 MonD01-4 

Research on ECG Signal Denoising by Combination of EEMD and 
NLM 
Jiafan Yin Tianjin University of Tech. 
Xiaoqi Chen Tianjin University of Tech. 
Pengyuan Zhang Tianjin Era Biology Technology Co., Ltd. 
Lei Shao Tianjin University of Tech. 
Ji Li Tianjin University of Tech. 
Hongli Liu Tianjin University of Tech. 

17:10-17:30 MonD01-5 

PET Image Denoising Based on Non-local Low Rank Matrix 
Approximation 
Zhesen Yang Wuhan University of Science and Tech. 
Yuxia Sheng Wuhan University of Science and Tech. 
Li Chai Wuhan University of Science and Tech. 
Liqun Yi Wuhan University of Science and Tech. 

17:30-17:50 MonD01-6 

Speech Emotion Recognition of Teachers in Classroom Teaching 
Liang Jie University of Science and Technology Beijing 
Zhao Xiaoyan University of Science and Technology Beijing 
Zhang Zhaohui University of Science and Technology Beijing 

MonD02 
Space vehicle control (III) 
Chair: Haolei Ma
CO-Chair: Lei Liu 

Room02 
15:50-17:50 

Beijing Aerospace Automatic Control Inst. 
Huazhong Univ. of Science and Tech. 

15:50-16:10 MonD02-1 

Research on Attitude Control of Quadrotor UAV Based on Active 
Disturbance Rejection Control 
Zuling Song Huazhong Univ. of Science and Tech. 
Yongji Wang Huazhong Univ. of Science and Tech. 
Lei Liu Huazhong Univ. of Science and Tech. 
Zhongtao Cheng Huazhong Univ. of Science and Tech. 
Ye Yang Beijing Aerospace Automatic Control Inst. 

16:10-16:30 MonD02-2 

Research on the inflation process of the drag parachute in the 
landing of first-stage booster and its key parameters 
Xiaojun Xing Northwestern Polytechnic Univ. 
Fenghao Li Northwestern Polytechnic Univ. 
Xiaoran Chen Northwestern Polytechnic Univ. 
Yilin Xun Northwestern Polytechnic Univ. 
Yiming Guo Northwestern Polytechnic Univ. 
Qi Wei The 9th Designing, China Aerospace

 Science and Industry Corporation 

16:30-16:50 MonD02-3 

Space Environment Modeling and Deorbiting Efficiency Analysis for 
Electro-dynamic Tether System 
Hewen Xiao Harbin Inst. of Tech. 
Jing Huang Shanghai Key Laboratory of Aerospace

 Intelligent Control Tech 
Shanghai Aerospace Control Tech. Inst. 

Gang Liu Shanghai Key Laboratory of Aerospace
 Intelligent Control Tech 

Shanghai Aerospace Control Tech. Inst. 
Yueyong Lv Harbin Inst. of Tech. 

16:50-17:10 MonD02-4 

A Real-time Trajectory Re-planning Method for Orbital Transfer 
Vehicle via Convex Optimization 
Haolei Ma Beijing Aerospace Automatic Control Inst. 

National Key Laboratory of Science and Tech. on
 Aerospace Intelligence Control 

Xuefeng Li Beijing Aerospace Automatic Control Inst. 
Siqi Huo Beijing Aerospace Automatic Control Inst. 

17:10-17:30 MonD02-5 

Constant Thrust Control Based on Double Threshold for Hovering at 
Asteroid Equilibrium Points 
Zhihui Sui Beijing Inst. of Tech. 

Key Laboratory of Autonomous Navigation and 
Control for Deep Space Exploration 

Junhua Feng National Key Laboratory of astrodynamics 
Maodeng Li Key Laboratory of Science and Tech. on

 Space Intelligent Control 
Beijing Inst. of Control Engineering 

Shengying Zhu Beijing Inst. of Tech. 
Key Laboratory of Autonomous Navigation and 

Control for Deep Space Exploration 

17:30-17:50 MonD02-6 

Trajectory Tracking Control for a QUAV Based on Second Order 
Sliding Mode 
Wuxi Shi Tiangong Univ. 
Wei Yang Tiangong Univ. 
Lisen Gong Weifang Engineering Vocational College 

MonD03 Room03 
Fault diagnosis and predictive maintenance (VI) 15:50-17:50 
Chair: Xiaoxue Wu Univ. of Science and Tech. Beijing 
CO-Chair: Duanjin Zhang Zhengzhou Univ. 

15:50-16:10 MonD03-1 

Finite-Frequency Fault Estimation of Two-Dimensional Roesser 
Systems 
Xiaoxue Wu Univ. of Science and Tech. Beijing 
Heping Liu School of Automation and Electrical Engineering 

16:10-16:30 MonD03-2 

H∞ Fault Detection of Networked Control Systems with Multi-packet 
Transmission and Random Delay using Delta Operator 
Duanjin Zhang Zhengzhou Univ. 
Yu Luan Zhengzhou Univ. 

16:30-16:50 MonD03-3 

Investigation on Bearing Weak Fault Diagnosis under Colored Noise 
Shijie Shen Xi’an Univ. of Tech. 
Kai Wang Xi’an Univ. of Tech. 
Xuliang Qie Xi’an Univ. of Tech. 
Dan Zheng Xi’an Univ. of Tech. 
Xueqing Dai Xi’an Univ. of Tech. 
Jiale Shi Xi’an Univ. of Tech. 

16:50-17:10 MonD03-4 

A Two-Step Method for PMSG Bearing Fault Recognition under 
Varying Speed Condition  
Xiaoxian Wang Southwest Jiaotong Univ. 
Jun Guo Univ. of Science and Tech. of China 
Siliang Lu Southwest Jiaotong Univ. 

17:10-17:30 MonD03-5 

An Improved Multiscale Stochastic Resonance Method for Bearing 
Fault Diagnosis  
Zhiyuan Li Anhui Univ. 
Siliang Lu Anhui Univ. 
Haoxuan Wang Anhui Univ. 

17:30-17:50 MonD03-6 

Literature Review: Framework of Prognostic Health Management for 
Airline Predictive Maintenance  
Fei Xiao Room 510, building 6, No. 525, Yuanjiang Roa

d, Minhang District, Shanghai 
Bin Chen COMAC Shanghai Aircraft Design &Research I

nst. 
Jun Chi Room 510, building 6, No. 525, Yuanjiang Roa

d, Minhang District, Shanghai 
Shunhua Hu Room 510, building 6, No. 525, Yuanjiang Roa

d, Minhang District, Shanghai 

Room04 
15:50-17:50 

Beijing University of Tech. 

MonD04 
Optimal control and optimization (III) 
Chair: Chao He
CO-Chair: Jie Xu Beijing Jiaotong Univ. 

15:50-16:10 MonD04-1 
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Optimal Configuration of Energy Storage Microgrid Based on Chaos 
Optimization Multi-Objective Genetic Algorithm 
Shuhuai An  Qingdao Power Supply Company of State Grid

 Shandong Electric Power Company 
Ming Chen  Qingdao Power Supply Company of State Grid

 Shandong Electric Power Company 
Zhen Wei  Qingdao Power Supply Company of State Grid

 Shandong Electric Power Company 
Faxiang Qiu Shandong University of Science and Tech. 

16:10-16:30 MonD04-2 

An improved Fruit Fly Optimization Algorithm and its application in 
wet flue gas desulfurization system 
Chao He Beijing University of Tech. 
Xiaoli Li Beijing University of Tech. 
Kang Wang Beijing University of Tech. 
Yang Li Communication University of China (CUC) 

16:30-16:50 MonD04-3 

Short-term passenger flow prediction of rail transit based on 
VMD-LSTM neural network combination model 
Dong Liang Beijing Jiaotong Univ. 
Jie Xu Beijing Jiaotong Univ. 
Siyao Li Beijing Jiaotong Univ. 

16:50-17:10 MonD04-4 

Wind Power Prediction Based On Multi-Algorithm Fusion 
Optimization Model 
Anqian Yang Guizhou Univ. 
Jinbiao Li Guizhou Univ. 
Xiangping Chen Guizhou Univ. 
Qilong Zhang Guizhou Univ. 

17:10-17:30 MonD04-5 

The Method Based On Dijkstra Of Multi-directional Ship’s Path 
Planning 
Zihui Cheng Wuhan University of Tech. 
Huajun Zhang Wuhan University of Tech. 
Qin Zhao Wuhan University of Tech. 

17:30-17:50 MonD04-6 

Energy consumption optimization of central air-conditioning based 
on sequential-least-square-programming 
Jupeng Xie Wuhan University of Tech. 
Huajun Zhang Wuhan University of Tech. 
Yu Shen Wuhan University of Tech. 
Mengchuan Li Wuhan University of Tech. 

MonD05 Room05 
Complex networks and systems (III) 15:50-17:50 
Chair: Pei Cheng Anhui Univ. 
CO-Chair: Weihua Li Northeastern Univ. 

15:50-16:10 MonD05-1 

Fully Distributed Adaptive Event-Triggered Leaderless Consensus 
Protocol for Physically Interconnected Multi-agent Systems 
Weihua Li Northeastern Univ. 
Huaguang Zhang State Key Laboratory of Synthetical Automation

 for Process Industries (Northeastern Univ.), 
Yingchun Wang Northeastern Univ. 
Chong Liu Northeastern Univ. 

16:10-16:30 MonD05-2 

Robust exponential stability of uncertain discrete-time stochastic 
neural networks with impulses 
Ting Cai Anhui Univ. 
Pei Cheng Anhui Univ. 
Zheng Wu Anhui Univ. 

16:30-16:50 MonD05-3 

Overlapping Community Detection based On Maximal Clique and 
Multi-objective Ant Colony Optimization 
Ping Ji Jiangnan Univ. 
Shanxin Zhang Jiangnan Univ. 
ZhiPing Zhou Jiangnan Univ. 

16:50-17:10 MonD05-4 

Exponential Synchronization of Stochastic Memristive Neural 
Networks with Delays Using Periodically Intermittent Observation 
Feedback Control 
Jiayi Cai Shenzhen Univ. 
Jianwen Feng Shenzhen Univ. 
Yi Zhao Shenzhen Univ. 

17:10-17:30 MonD05-5 

Study on the Rumor Propagation Model with Penalty Factor 
Qianqian Huang Shenyang Univ. 

Dan Wang Shenyang Univ. 

17:30-17:50 MonD05-6 

Distributed H State Estimation of Large-scale Power Grid Under 
Mixed-type Attacks 
Yunfa Wu Guangdong University of Tech. 
Jun-yi Li Guangdong University of Tech. 
Bin Zhang Guangdong University of Tech. 
Wenshuai Lin Guangdong University of Tech. 

MonD06 Room06 
Theory and application of linear system (II) 15:50-17:50 
Chair: Tao Xiong Wuhan Institute of Tech. 
CO-Chair: Wei Wang Northeastern Univ. 

15:50-16:10 MonD06-1 

Robust exponential stability for switched systems with interval 
time-varying delay 
Liu Yuzhong Shenyang Normal Univ. 
Yin Yujuan Liaoning Univ. 

16:10-16:30 MonD06-2 

Event-Triggering Cooperative Output Regulation of Singular Linear 
Multi-Agent Systems with Zeno-Free Triggering 
Wei Wang Northeastern Univ. 
Huaguang Zhang State Key Laboratory of Synthetical Automation

 for Process Industries (Northeastern Univ.) 
Zhenwei Liu Northeastern Univ. 
Juan Zhang Northeastern Univ. 

16:30-16:50 MonD06-3 

An Improved Stabilization Approach for Sampled-data Systems Via 
Delay-partitioning-based Method 
Dongdong Wang Qingdao University of Tech. 
Jian Chen Qingdao University of Tech. 
Xia Lv Qingdao University of Tech. 

16:50-17:10 MonD06-4 

The Hankel Matrix Solution to a System of Quaternion Matrix 
Equations 
Yun Wang Guangxi University for Nationalities 
Jingpin Huang Guangxi University for Nationalities 
Hao Xiong Guangxi University for Nationalities 
Shanshan Zhang Guangxi University for Nationalities 

17:10-17:30 MonD06-5 

Adaptive Event-triggered Robust Filtering over Sensor Networks 
with Markov Switching Topologies 
Fengzeng Zhu Jiangnan Univ. 
Xu Liu Jiangnan Univ. 
Li Peng Jiangnan Univ. 

17:30-17:50 MonD06-6 

State Feedback Decoupling Control of Web Tension, Velocity and 
Lateral Displacement in Unwinding System 
Tao Xiong Wuhan Institute of Tech. 
Gan Zhou Wuhan Institute of Tech. 
Dangdang Zou Wuhan Institute of Tech. 

MonD07 Room07 
Motion control (III) 15:50-17:50 
Chair: Bowen Zeng    Harbin Engineering Univ. 
CO-Chair: Xiuyun Zhang Tianjin Univ. of Tech. and Education 

15:50-16:10 MonD07-1 

Design and implementation of an unmanned boat visual target 
tracking system 
Bowen Zeng Harbin Engineering Univ. 
Yang Song Harbin Engineering Univ. 
Chong Liu China Shipbuilding Industry System Engineering

 Research Inst. 

16:10-16:30 MonD07-2 

Robust H∞ Control for Vehicle Path Tracking Subject to Delay and 
Actuator Saturation 
Changfang Chen Shandong Computer Science Center 

Shandong Provincial Key Laboratory of Computer 
Networks 

Qilu Univ. of Tech. 
Minglei Shu Shandong Computer Science Center 

Shandong Provincial Key Laboratory of Computer 
Networks 

Qilu Univ. of Tech. 
Ruixia Liu Shandong Computer Science Center 

Shandong Provincial Key Laboratory of Computer 
Networks 

Qilu Univ. of Tech. 
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Nuo Wei Shandong Computer Science Center 
Shandong Provincial Key Laboratory of Computer 

Networks 
Qilu Univ. of Tech. 

16:30-16:50 MonD07-3 

Model Predictive Contouring Control for Biaxial Feed Drive System 
Zhiqiang Wang Tianjin Univ. of Tech. and Education 
Xiuyun Zhang Tianjin Univ. of Tech. and Education 
Lin He Tianjin Univ. of Tech. and Education 
Tao Liu Tiangong Univ. 

16:50-17:10 MonD07-4 

Research on Nonlinear Ball-plate System Based on LTR Method 
HongYi He Beijing Univ. of Chemical Tech. 
Juan Chen Beijing Univ. of Chemical Tech. 

17:10-17:30 MonD07-5 

Research on Quartic Polynomial Velocity Planning Algorithm Based 
on Filtering 
Mingxia Li Univ. of Chinese Academy of Sciences 

Chinese Academy of Sciences 
Dalian Polytechnic Univ. 

Wenjiang Wu Chinese Academy of Sciences 
Shenyang Golding NC Intelligence Tech. Co. Ltd 

Rongli Gai Dalian Univ. 
Na Liu Dalian Polytechnic Univ. 
Yanshu Lang Univ. of Chinese Academy of Sciences 

Chinese Academy of Sciences 

17:30-17:50 MonD07-6 

The Research on Load Balance Controller of Roller Single Roller 
Drive System Based on Fuzzy PID 
Liang Weizheng North China Univ. of Science and Tech. 
Zhao Ming North China Univ. of Science and Tech. 
Zhang Ruicheng North China Univ. of Science and Tech. 
Shang Ying North China Univ. of Science and Tech. 

MonD08 Room08 
Pattern recognition and intelligent machines (VI) 15:50-17:50 

Wuhan Univ. of science and technology Chair: Chang Wang
CO-Chair: Jianning Chi Northeastern Univ. 

15:50-16:10 MonD08-1 

AGCV-LOAM: Air-Ground Cross-View based LiDAR Odometry and 
Mapping 
Minzhao Zhu Beijing Institute of Technology 
Yi Yang Beijing Institute of Technology 
Wenjie Song Beijing Institute of Technology 
Meiling Wang Beijing Institute of Technology 
Mengyin Fu Beijing Institute of Technology 

16:10-16:30 MonD08-2 

Multi-level Feature Fusion Facial Expression Recognition Network 
Qian Hu Northeastern Univ. 
Chengdong Wu Northeastern Univ. 
Jianning Chi Northeastern Univ. 
Xiaosheng Yu Northeastern Univ. 
Huan Wang Northeastern Univ. 

16:30-16:50 MonD08-3 

A Novel Contour Model with Local and Global Segmentation 
Property 
Xiaosheng Yu Northeastern Univ. 
Siqi Wang Northeastern Univ. 
Ying Wang Northeastern Univ. 
Xiaoliang Lei Northeastern Univ. 

16:50-17:10 MonD08-4 

Research on SLAM System incorporating Weakly-Supervised 
Learning in Dynamic Environment 
Yi Cheng Tiangong Univ. 
Renyan Fang Tiangong Univ. 

17:10-17:30 MonD08-5 

Research on Adaptive Segmentation of Typical Objects in Remote 
Sensing Images 
Chang Wang Wuhan Univ. of science and technology 
Lei Zhu Wuhan Univ. of science and technology 
Wenwu Wang Wuhan Univ. of science and technology 
Bin Zhang WISDRI CCTEC Engineering Co., Ltd 
Ganshui Zhou WISDRI CCTEC Engineering Co., Ltd 

17:30-17:50 MonD08-6 

Adaptive Structure Evolution Convolutional Neural Network for 
Image Recognition 
Jie Li College of Mobile Telecommunications of Chongqing

 Univ. of Posts and Telecom 
Jin Xu Chongqing Univ. of Posts and Telecommunications 
Xianlun Tang Chongqing Univ. of Posts and Telecommunications 
Yingjie Chen Chongqing Univ. of Posts and Telecommunications 
Qing Liu College of Mobile Telecommunications of Chongqing

 Univ. of Posts and Telecom 

MonD09 Room09 
Decision-making theory and method (III) 15:50-17:50 
Chair: Jiuhui Zhang  Huazhong Univ. of Science and Tech. 
CO-Chair: Zhe Gao Liaoning Univ. 

15:50-16:10 MonD09-1 

A satisfaction degree of D numbers and its application in 
multi-criteria decision making 
Bo Liu Science and Tech. on Avionics Integration Laboratory. 
Yebi Cui Northwestern Polytechnical Univ. 
Xinyang Deng Northwestern Polytechnical Univ. 

16:10-16:30 MonD09-2 

Modeling and Analysis Method of Nondeterministic Activity Network 
in Linear Project 
Jiuhui Zhang Huazhong Univ. of Science and Tech. 
Zhenyuan Liu Huazhong Univ. of Science and Tech. 

16:30-16:50 MonD09-3 

Research on Underway Replenishment Path Planning Considering 
Time Window 
Quanxian Zhang Naval Univ. of Engineering. 
Bin Zeng Naval Univ. of Engineering. 

16:50-17:10 MonD09-4 

Management of Microgrid Based on Stackelberg Game 
Feifei Chen Shenyang Univ. 
Xin Li Shenyang Univ. 
Wenhui Wang Shenyang Univ. 

17:10-17:30 MonD09-5 

Study on orderly charging and discharging strategy of EVs with 
customer satisfaction 
Wenhui Wang Shenyang Univ. 
Xin Li Shenyang Univ. 
Feifei Chen Shenyang Univ. 

17:30-17:50 MonD09-6 

Fractional-order discrete grey models for China’s electricity 
consumption forecasting 
Zhe Gao Liaoning Univ. 
Xiaojiao Chen Liaoning Univ. 
Guannan Zhang Liaoning Univ. 

MonD10 Room10 
Fault diagnosis and predictive maintenance (VII) 15:50-17:50 
Chair: Fajun Yu Zhongyuan Univ. of Tech. 
CO-Chair: Ping Wang Zhengzhou normal univ. 

15:50-16:10 MonD10-1 

Research on Static Fault-tolerant Control Method of UUV Based on 
MPC in Two Dimension   
Xuelian Ding Shanghai Maritime Univ 
Daqi Zhu Shanghai Maritime Univ 

16:10-16:30 MonD10-2 

Compound Fault Diagnosis of Gearbox Based on Wavelet Packet 
Transform and Sparse Representation Classification   
Fajun Yu Zhongyuan Univ. of Tech. 
Yicai Liu Wuhan Business Univ. 
Qifeng Zhao Zhongyuan Univ. of Tech. 

16:30-16:50 MonD10-3 

A Biochemical Fault Detection Method Based on Stack Noise 
Reduction Sparse Automatic Encoder  
Ping Wang Zhengzhou normal univ. 
Zhigang Chu Zhengzhou normal univ. 
Lupeng Sun Zhengzhou normal univ. 

16:50-17:10 MonD10-4 

A Comparative Study on Model-based Diagnosis Methods of 
Overcharge-induced Damage for Li-ion Battery  
Haifu Jiang Beijing Inst. of Tech. 
Junqiu Li Beijing Inst. of Tech. 
Zhixiong Chai Beijing Inst. of Tech. 
Zichuan Yang Beijing Inst. of Tech. 

17:10-17:30 MonD10-5 

Ordinal Outlier Algorithm for Anomaly Detection of 
High-Dimensional Data Sets 
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Gang Chen China Academy of Engineering Physics 
Linlin Du China Academy of Engineering Physics 
Baoran An China Academy of Engineering Physics 

17:30-17:50 MonD10-6 

Fault identification of bearing based on multi-layer information 
entropy feature matrix 
Bo Xu Univ. of Jinan 
Yongjian Sun Univ. of Jinan 
Xiaohong Wang Univ. of Jinan 

MonD11 Room11 
Theory and application of nonlinear systems (V) 15:50-17:50 
Chair: Huanqing Wang    Bohai Univ. 
CO-Chair: Junfeng Zhang Hangzhou Dianzi Univ. 

Univ. of Lille 

15:50-16:10 MonD11-1 

Active Control for Helicopters with Slung Load by Combining ADRC 
and Input Shaper Technology 
Dengyan Duan Nanjing Univ. of Aeronautics and Astronautics 
Chaoqun Zhang Nanjing Univ. of Aeronautics and Astronautics 
Zhigang Wang Nanjing Univ. of Aeronautics and Astronautics 
Jianbo Li Nanjing Univ. of Aeronautics and Astronautics 

16:10-16:30 MonD11-2 

Decoupling Control for a Class of Dynamic Nonlinear Coupling 
Systems via ADRC based on DRNN 
Chuantao Ni Qingdao Univ. of Science and Tech. 
Tong Zhao Qingdao Univ. of Science and Tech. 

16:30-16:50 MonD11-3 

Adaptive asymptotical tracking funnel control for strict-feedback 
nonlinear systems with input quantization 
Liyuan Shao Bohai Univ. 
Huanqing Wang Bohai Univ. 

16:50-17:10 MonD11-4 

Chaotic Lag Synchronization of a Class of Inertial Neural Networks 
with Unbounded Distributed Delays 
Changqing Long South-Central Univ. For Nationalities 
Guodong Zhang South-Central Univ. For Nationalities 

17:10-17:30 MonD11-5 

Indefinite Lyapunov functions based stability of switched nonlinear 
systems 
Junfeng Zhang Hangzhou Dianzi Univ. 

Univ. of Lille 
Suhuan Zhang Hangzhou Dianzi Univ. 
Laiyou Liu Hangzhou Dianzi Univ. 
Xiushan Cai Zhejiang Normal Univ. 

17:30-17:50 MonD11-6 

Tracking Control Design of a Class of Uncertain Surface Vessel 
Systems 
Jian Li Yantai Univ. 
Junyan Li Yantai Univ. 
Zhaojing Wu Yantai Univ. 

MonD12 Room12 
Advanced sensing technology and instrument 15:50-17:50 
Chair: Zhiping Liu Xian Tech. Univ. 
CO-Chair: Aiyun Yan Northeastern Univ. 

15:50-16:10 MonD12-1 

Implementation and Evaluation of Attitude Heading and Reference 
System Based on MEMS 
Zhiping Liu Xian Tech. Univ. 
Yawen Wang Xian Tech. Univ. 

16:10-16:30 MonD12-2 

Adaptive Complementary Filtering Algorithm for IMU Based on 
MEMS 
Zhang Zhe Northeastern Univ. 
Wang Jian-bin Northeastern Univ. 
Song Bo Northeastern Univ. 
Tong Guo-feng Northeastern Univ. 

16:30-16:50 MonD12-3 

Integrated Navigation System for UAV Based on Low cost MEMS 
Sensors 
Zhiping Liu Xian Tech. Univ. 
Guoshao Chen Xian Tech. Univ. 

16:50-17:10 MonD12-4 

A Wide Input DC-DC Power Chip Suitable for Robot System 
Aiyun Yan Northeastern Univ. 

Ming Cheng Northeastern Univ. 
Jingxiang Wang Northeastern Univ. 
Shuowei Jin Northeastern Univ. 
Aixia Wang Northeastern Univ. 

17:10-17:30 MonD12-5 

Design of Low-cost Automobile Oil Level Sensor Detection Device 
Wang Tian-he Univ. of Jinan 
Wang Zhong-hua Univ. of Jinan 

17:30-17:50 MonD12-6 

Research on Image-spot Location Algorithm for Linear CCD Based 
on Nonlinear Weight 
Xiu Wang China Earthquake Disaster Prevetion Center 
Haiyan Lu China Earthquake Disaster Prevetion Center 

MonDIS Room13 
Interactive Session 15:50-17:50

MonDIS-1 

Research on Hydrological Environment Monitoring Equipment 
based on Embedded System 
Xiaodong Zhang  Henan Univ. of Technology 
Jie Zhang  Henan Univ. of Technology 

MonDIS-2 

Estimate the Parameter and Modelling of a Battery Energy Storage 
System 
Biyu Bai Xi 'an Univ. of science and technology 

Macquarie Univ. 

MonDIS-3 

Environment Parameter Rating Evaluation for Smart Museum Based 
on Improved K-Means Clustering Algorithm 
Wenqiang Guo Shaanxi Univ. of Science & Technology 
Zixuan Huang Shaanxi Univ. of Science & Technology 
Yongyan Hou Shaanxi Univ. of Science & Technology 
Qinkun Xiao Xi’an Technological Univ. 
Jia Jia Shanxi Provincial Institute of Cultural Relics Prot

ection 
Lingling Mao Shaanxi Univ. of Science & Technology 

MonDIS-4 

Research on Aerodynamic Performance of J-type Blade Vertical 
Axis Wind Turbine 
Lin Pan Wuhan Univ. of Technology 
Haodong Xiao Wuhan Univ. of Technology 
Yanwei Zhang Wuhan Univ. of Technology 
Zhaoyang Shi Wuhan Univ. of Technology 

MonDIS-5 

Study of Parameter Design and Aerodynamics on Bending 
Characteristics of VAWT Airfoi 
Lin Pan Wuhan Univ. of Technology 
Zhaoyang Shi Wuhan Univ. of Technology 
Shanwang Gao Jiangmen Shuotai Electrical Appliance Co., Ltd. 
Haodong Xiao Wuhan Univ. of Technology 

MonDIS-6 

Influence of OPC Function on Transient Stability of Power System 
Yuyue Zhang State Grid Shandong Electric Power Company 
Yimu Fu State Grid Shandong Electric Power Company 
Dong Liu State Grid Shandong Electric Power Company 
Ying Mu State Grid Shandong Electric Power Company 
Jianing Zhang State Grid Shandong Electric Power Company 
Donglei Sun State Grid Shandong Electric Power Company 

MonDIS-7 

Economic Adaptability Analysis of Typical Integrated Energy 
Systems 
Zhaoyang Xu Nari Group Corporation/State Grid Electric Power 

Research Institute 
Changqing Xu State Grid Henan Economic Research Institute 
Chupeng Xiao Nari Group Corporation/State Grid Electric Power 

Research Institute 
Xianyu Zhou Northeastern Univ. 
Lili Wang State Grid Henan Economic Research Institute 
Yudong Lu State Grid Zhejiang Electric Power Company Limit

ed Electric Power Research Institute 

MonDIS-8 

Design and Implementation of Internal and External Network 
Isolation System Based on QR Code 
Bo Hu State grid liaoning electric power Co. Ltd 
Chuncheng Han State grid anshan electric power supply company 
Bo Li State grid anshan electric power supply company 
Xiaoyu Zhang Northeastern Univ. 
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Daqian Wang Northeastern Univ. 
Bowen Zhou Northeastern Univ. 

MonDIS-9 

Spatial Load Forecasting of Distribution Network Based on Artificial 
Intelligent Algorithm 
Yuying Shao State grid Shanghai electric power company 
Peng Peng State grid Shanghai electric power company 
Weiyang Liu Nanjing Kuanta Information Technology Co., Ltd. 
Lingyan Wei Nanjing Kuanta Information Technology Co., Ltd. 
Bing Wang Nanjing Kuanta Information Technology Co., Ltd. 

MonDIS-10 

CNN and transfer learning based online SOH estimation for 
lithium-ion battery 
Yang Li Zhejiang Univ. 
Jili Tao Zhejiang Univ. 

MonDIS-11 

Short-term load forecasting based on support vector regression 
considering cooling load in summer 
Li Hu Weifang Power Supply Company 
Lei Zhang Weifang Power Supply Company 
Tao Wang Weifang Power Supply Company 
Kai Li Weifang Power Supply Company 

MonDIS-12 

Design and Simulation of 500kw Wind-solar Complementary 
Microgrid 
Zhongfei Gao State Grid Jinzhou Electric Power Supply Company 
Yanjiang Li State Grid Jinzhou Electric Power Supply Company 
Mengbi Zhao State Grid Jinzhou Electric Power Supply Company 
Chengli Zhou State Grid Jinzhou Electric Power Supply Company 
Kai Lv State Grid Jinzhou Electric Power Supply Company 

MonDIS-13 

Design of Wake Control Strategy for Offshore Wind Farm 
Meijie Liu State Grid Jinzhou Electric Power Supply Company 
Yu Zhu State Grid Jinzhou Electric Power Supply Company 
Yongjie Tong State Grid Jinzhou Electric Power Supply Company 

MonDIS-14 

Research on Soft-Switching Bi-directional DC/DC Converter for 
Hydrogen-electric Hybrid Vehicle 
Huifeng Wang Guangxi Univ. of Science and Technology 
Wenguang Luo Guangxi Univ. of Science and Technology 
Tongkuai Zhou Guangxi Univ. of Science and Technology 
Yang Bin Guangxi Univ. of Science and Technology 

MonDIS-15 

Energy Feedback Electronic Load Based on Topology of Three-level 
Inverter 
Yang Chang Northeastern Univ. Qinhuangdao 
Shao Hongjun Northeastern Univ. Qinhuangdao 
Chen Ze Northeastern Univ. Qinhuangdao 
Zhai Yang Northeastern Univ. Qinhuangdao 

MonDIS-16 

Research on Line Loss Diagnosis and Management Method Based 
on Big Data Technology 
Wei Wang Academy Shenyang Power Supply Company 
Shuhong Song Academy Shenyang Power Supply Company 
Yuzhe Teng Academy Shenyang Power Supply Company 
Weiheng Wang Academy Shenyang Power Supply Company 
Liang Sun Academy Shenyang Power Supply Company 
Jiazheng Wang Academy Shenyang Power Supply Company 

MonDIS-17 
Research on the Whole Process Security System Framework of 
Network Collaborative Manufacture 
Kai Lu The 6th Research Institute of China 

Electronics Corporation 
Qingmin Han The 6th Research Institute of China 

Electronics Corporation 
Guangyu Zhu The 6th Research Institute of China 

Electronics Corporation 
Bing Huang The 6th Research Institute of China 

Electronics Corporation 

MonDIS-18 

Independent Pitch Control Strategy and Simulation for Reducing 
Unbalanced Load of Wind Turbine 
Xiuyan Wang Changchun Institute of Technology 
Zhihong Jiang Changchun Institute of Technology 
Hong Lu Changchun Institute of Technology 
Xiumei Wang Yalong River Company Ertan Hydropower Plant 

Yu Meng Changchun Institute of Technology 
Shengnan Li Changchun Institute of Technology 

MonDIS-19 

Optimal Configuration of Energy Storage Capacity for Fast Charging 
Stations Oriented to Electric Taxis 
Li Hu Weifang Power Supply Company 
Lei Zhang Weifang Power Supply Company 
Tao Wang Weifang Power Supply Company 
Kai Li Weifang Power Supply Company 

MonDIS-20 

Optimal Allocation of Distributed Generation Against Low Voltage in 
Distribution Network Based on Particle Swarm Optimization 
Algorithm 
Peng Dai Suqian Power Supply Branch, State Grid Jiangsu Ele

ctric Power Co., Ltd. 
Gang Liu Suqian Power Supply Branch, State Grid Jiangsu Ele

ctric Power Co., Ltd. 
Xiuru Wang Suqian Power Supply Branch, State Grid Jiangsu Ele

ctric Power Co., Ltd. 
Jian Ma Suqian Power Supply Branch, State Grid Jiangsu Ele

ctric Power Co., Ltd. 
Hua Li Suqian Power Supply Branch, State Grid Jiangsu Ele

ctric Power Co., Ltd. 
Wanshui 
Ling 

Shanghai Wiscom Sunest Electric Power Technology 
Co., Ltd.Shanghai Wiscom Sunest Electric Power Tec

hnology Co., Ltd. 
Yanjun Wen Shanghai Wiscom Sunest Electric Power Technology 

Co., Ltd.Shanghai Wiscom Sunest Electric Power Tec
hnology Co., Ltd. 

Xiaopeng Ji Nanjing Univ. of Information Science and Technology 

MonDIS-21 

MPPT of Multi-signal Feedforward Doubly-fed AsynchronousWind 
Turbine 
Lin Pan Wuhan Univ. of Technology 
Ping Yan Wuhan Univ. of Technology 
Yong Shi UMR SADAPT, INRA, Universit´e Paris-Saclay 

MonDIS-22 

Classification of Microseismic Events and Blasts Using Deep Belief 
Network 
Yumei Kang Northeastern Univ. 
Yanmei Wang Northeastern Univ. 
Guanwen Cheng Northeastern Univ. 
Yuhang Song Shenyang Univ. of Technology 
Jiayue Yu Northeastern Univ. 
Naiyuan Zhang Northeastern Univ. 

MonDIS-23 

Research on the Optimal Operation of the Micro-grid with Natural 
Gas Power Generation 
Min Cao State Grid Shaanxi Electric Power Company 
Jian Ju State Grid Shaanxi Electric Power Company 
Xiaoyang Zhang State Grid Shaanxi Electric Power Company 
Zeyang Bai State Grid Shaanxi Electric Power Company 
Xia Xiao State Grid Shaanxi Electric Power Company 

MonDIS-24 

Economic and Social Benefit Model and Optimization under Gas and 
Photovoltaic Complementary Power Generation Mode 
Li Jian State Grid Xinjiang Electric Power Co., Ltd 
Zhang Chao State Grid Xinjiang Electric Power Co., Ltd 
Bai Qing State Grid Xinjiang Electric Power Co., Ltd 
Huang Wei China Electric Power Research Institute 
Ma Lei State Grid Xinjiang Electric Power Co., Ltd 
Yuan Bo State Grid Xinjiang Electric Power Co., Ltd 

MonDIS-25 

A Short-term Power Load Forecasting Method Based on 
EEMD-ABGRU 
Wang Bin Wuhan Univ. of Science and Technology 
Wang Yang Wuhan Univ. of Science and Technology 
Cheng Yan Wuhan Univ. of Science and Technology 
Yu Min Wuhan Univ. of Science and Technology 
Wang Zhen Wuhan Univ. of Science and Technology 

MonDIS-26 

Repetitive and Adaptive Control Strategies for Energy Efficiency of 
a Direct-Driven PMSG System 
Lin Pan Wuhan Univ. of Technology 
Xudong Wang Wuhan Univ. of Technology 
Chengpeng Shao Wuhan Univ. of Technology 
Ibrahima N’Doye King Abdullah Univ. of Science and 

Technology 
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MonDIS-27 

Demand-side Ubiquitous Electric power Internet of Things: 
Architecture,Functionalities and Technologies 
Zhenyue Long Guangdong Power Grid Corporation

 Information Center 
Bojian Wen Guangdong Power Grid Corporation

 Information Center 
Xiaojiang Chen Guangdong Power Grid Corporation

 Information Center 
Jiangyao Wu Guangdong Power Grid Corporation

 Information Center 
Jinbo Zhang Guangdong Power Grid Corporation

 Information Center 

MonDIS-28 

Cellular Communication for Ubiquitous Internet of Things in Smart 
Grids: Present and Outlook 
Weiming Zheng State Grid Zhejiang Electric Power Company 
Ke Sun State Grid Zhejiang Electric Power Company 
Xiaodi Zhang State Grid Zhejiang Electric Power Company 
Quanming Zhang State Grid Zhejiang Electric Power Company 
Adil Israr Zhejiang Univ. 
Qiang Yang Zhejiang Univ. 

MonDIS-29 

Sequence Impedance Model and Resonance Damping of Voltage 
Source based DFIG 
Junhe Chen Hefei Univ. of technology Hefei City 
Zhen Xie Hefei Univ. of technology Hefei City 

MonDIS-30 

Comparison of Common Mode Voltage of Three - Level DFIG under 
Different Modulation Strategies 
Shuang Zhao Hefei Univ. of technology Hefei City 
Zhen Xie Hefei Univ. of technology Hefei City 
Lingxiang Wang Sungrow Power Supply Co. Ltd. 

MonDIS-31 

Undisturbed Switching Strategy Based on Gain Self-regulation for 
Wind Turbine Generation System 
Hongmin Meng State Grid Information and Telecom

munication Group Co., Ltd. 
Di Liu State Grid Information and Telecom

munication Group Co., Ltd. 
Dekun Lv Shandong Institute of Space Electron

ic Technology 
Zhenan Xu State Grid Information and Telecom

munication Group Co., Ltd. 
Fang Li State Grid Information and Telecom

munication Group Co., Ltd. 
Qi Yao North China Electric Power Univ. 

MonDIS-32 

Research on Fast Charging Control Strategy Based on Three-level 
DC / DC Converter 
Caoyang Wang Guangxi Univ. of Science and Technology 
Shengyong Liu Guangxi Univ. of Science and Technology 
Pingfei Chen Guangxi Univ. of Science and Technology 

MonDIS-33 

Fault Diagnosis Based on Sparse Semi-supervised GAN Model 
Xiaozhi Liu  Northeastern Univ. 
Yinan Wang  Northeastern Univ. 
Yinghua Yang Northeastern Univ. 

MonDIS-34 

Research on the synergic factors recognizing of traditional 
enterprise transformation and upgrading and technological 
innovation Hidden Markov Model 
Yumei Wang Qingdao Univ.of Science and Technology 
Yetao Sun  Qingdao Univ.of Science and Technology 
Jian Gao  Qingdao Univ.of Science and Technology 
Yujie Sun  Qingdao Univ.of Science and Technology 

MonDIS-35 

Fault Diagnosis Based On One-Dimensional Deep Convolution 
Neural Network 
Yinghua Yang Northeastern Univ. 
Doliang Li  Northeastern Univ. 
Xiaozhi Liu  Northeastern Univ. 

MonDIS-36 

Iterated Greedy Algorithm for Solving a Hybrid Flow Shop 
Scheduling Problem with Reentrant Jobs 
Qi Zhang Northeast Univ. 
Zheng Tian Northeast Univ. 

Sen Wang Shanghai Baosight Software Co., Ltd. 
Shixin Liu Northeast Univ. 

MonDIS-37 

Recognition Method for Handwritten Steel Billet Identification 
Number Based on Yolo Deep Convolutional Neural Network 
Qiaojie Sun Northeastern Univ. 
Dali Chen Northeastern Univ. 
Sen Wang Shanghai Baosight Software Co Ltd 
Shixin Liu Northeastern Univ. 

MonDIS-38 

DexiNed-based Aluminum Alloy Grain Boundary Detection 
Algorithm 
Zhonghua Tian Northeastern Univ. 
Dali Chen Northeastern Univ. 
Shixin Liu Northeastern Univ. 
Fang Liu Northeastern Univ. 

MonDIS-39 

Modeling and Analysis of Contactless Traction Power Supply 
System for Urban Rail Transit 
Shuguang Liu Huangshan Univ. 
Zhenxing Ye  Xian Polytechnic Univ. 

MonDIS-40 

Review of design and modeling of dielectric elastomer actuators 
Hao Zhang Ningbo Institute of Materials Tech. and Engineering 
Guilin Yang Ningbo Institute of Materials Tech. and Engineering 
Zaojun Fang Ningbo Institute of Materials Tech. and Engineering 
Chi Zhang Ningbo Institute of Materials Tech. and Engineering 

MonDIS-41 

Distributed Finite-Time Tracking Control of Non-affine 
Pure-Feedback Multi-agent Systems with Full State Constraints 
Qiutong Ji Chongqing Univ. 
Gang Chen Chongqing Univ. 
Qiurui He Chongqing Univ. 

MonDIS-42 
Online Distributed Constrained Optimization Over General 
Unbalanced Digraphs 
Qing Yang Chongqing Univ. 
Gang Chen Chongqing Univ. 
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Saturday, 22 August 2020 

SatA03 Room03 
Hybrid systems and discrete event systems (I) 13:30-16:30 
Chair: Yiwen Qi   Shenyang Aerospace Univ. 
CO-Chair: Shigang Wang Heilongjiang Univ. 

13:30-13:50 SatA03-1 

Feasibility Verification of Train Operations Using Petri Nets 
Luxi Wang Southwest Jiaotong Univ. 
Yin Tong Southwest Jiaotong Univ. 
Xiaomin Wang Southwest Jiaotong Univ. 
Train punctuality and safe operation are two of the most basic 
requirements for rail transport. As train speeds and operating densities 
continue to increase, trains cannot operate in accordance with 
operational plans sometimes. Feasibility verification of train operation 
plans is particularly important. In this paper, Petri nets are used as a 
formalization tool. The basic Petri net models of the trains in the different 
situations: overtaking, following and station avoidance are established. 
Based on the idea of modularly modeling and the evolution law of Petri 
nets, the algorithm of constructing the Petri net model for the potential 
operation plan is proposed. Then according to the time constraints of the 
train operation, the time factors are assigned to the corresponding 
transitions in the Petri net model. Finally, the time Petri net simulation 
software TINA is used to calculate the reachability graph of the Petri net 
model and to determine whether the given train operations scheduling 
meets the station requirements. 

13:50-14:10 SatA03-2 

Acceleration Control Design for Turbofan Aero-engines Based on A 
Switching Control Strategy 
Chao Chen AECC Shenyang Engine Research Inst. 
Dan Ma Northeastern Univ. 
Xiaoqi Mao Northeastern Univ. 
Haobo Sun AECC Shenyang Engine Research Inst. 
This paper studies the acceleration control design problem for the 
turbofan aero-engines. This is a multi-objective control design problem. 
The key point of the acceleration control scheme is to achieve the 
trade-off between temperature safety protection and acceleration 
response performance. To this end, a novel switching control strategy is 
proposed. In the proposed scheme, the acceleration procedure is divided 
into three stages, namely the acceleration stage, the safety protection 
stage, and the steady state stage. Three sub-controllers are designed 
corresponding to the three stages. Then, a switching logic is designed to 
activate the sub-controllers in turn to achieve the multi-objective. 
Compared to the existing works, filter for the acceleration signal and 
leading compensation for the measured high pressure turbine (HPT) 
outlet total temperature are taken into account. Control design thus 
becomes complicated. The proposed strategy is based on the equilibrium 
manifold expansion (EME) model. This nonlinear model gives a more 
accurate dynamical description for the aero-engines. Finally, a case 
study based on the nonlinear component-level (NCL) model of a 
two-spool turbofan engine is given. Simulation results verify the 
effectiveness of the proposed switching control strategy, and indicate that 
the proposed scheme brings improvement on both safety and transient 
performance. 

14:10-14:30 SatA03-3 

D-stability analysis for sampled-data system with short time-varying 
delay 
Shigang Wang Heilongjiang Univ. 
Yongli Bi Heilongjiang Univ. 
Wenjuan Qi Heilongjiang Univ. 
D-stability of sampled-data system with short timevarying delay is 
presented. Firstly a continuous sampled object is modeled as an 
uncertain discrete time system with one time delay, the relationship of 
sampling period h and time-varying delay τ(t) are fully considered in the 
process of modeling. Secondly, two types of parametric perturbations 
θ(δ) are analyzed, which are included by unstructured uncertainties, 
highly structured uncertainties respectively. Thirdly, two types of 
D(α,r)-stable conditions are obtained in terms of different parametric 
perturbations. Finally, a numerical example is proposed to show 
feasibility and effectiveness of the presented algorithm.

14:30-14:50 SatA03-4 

Robust Control of Networked Discrete-Event Systems Using 
Predictive Supervisors 
Fei Wang Shanghai Inst. of Tech. 
Shaolong Shu Tongji Univ. 
Ziqiang Chen Shanghai Jiao Tong Univ. 
Feng Lin Wayne State Univ. 
Control of networked discrete-event systems is important because many 
engineering systems are now connected via shared communication 

networks where communication delays and losses are unavoidable. In 
this paper, we investigated robust control of such systems, which is 
useful when the exact model of the plant is unknown or when one 
supervisor is designed to control many different but similar plants. We 
consider nondeterministic control, where the language generated by the 
closed-loop system is not unique. We use predictive control that takes 
control delays and losses into consideration. Necessary and sufficient 
conditions for the existence of predictive supervisors are derived. 
Examples are given to illustrate the results. 

14:50-15:10 SatA03-5 

Passivity Analysis and Feedback Passification of Switched 
Nonlinear Systems 
Xiaoxiao Dong Shenyang Univ. of Tech. 
Tao Sun Shenyang Univ. of Tech. 
Jing Zhang Shenyang Univ. of Tech. 
Passivity analysis and feedback passification of switched nonlinear 
systems is considered in this paper. The passivity for the nonlinear 
switched system is derived under a designed switching law, even though 
each subsystem is not passive. Meanwhile, when the system state is 
unavailable, the dual design of the switching law and a dynamic output 
feedback controller is adopted to achieve passivity. Sufficient conditions 
for the switched nonlinear system is passive are obtained based on the 
multiple Lyanpunov function method. Finally, a numerical example is 
illustrated to demonstrate the effectiveness of the results. 

15:10-15:30 SatA03-6 

Echo State Network based on Phase Space Reconstruction: El Niño 
3 Index Forecasting 
Shaoshuai Wang Zhejiang Univ. 
Jiezhou Yu Zhejiang Univ. 
Jun Meng Zhejiang Univ. 
Climate forecasting, especially for the abnormal weather like El Niño and 
La Niña etc., is one of the most difficult tasks of time series prediction 
domain, because of its inherent difficulty of long-term forecasting. In this 
paper, we investigate whether there is a simple pattern to describe El 
Niño phenomenon that can be reconstructed by mathematical models 
and a multiple steps ahead predicting method is proposed, which is an 
improved echo state network (ESN) using the phase-space 
reconstruction (PSR). PSR is to embed a one-dimensional time series 
sequence in a high-dimension phase space as the input of the ESN. 
Specifically, the method PSR-ESN can capture seasonal characteristics 
of the climate data and reduce the lag of prediction as much as possible. 
The method is evaluated on a real Niño 3 SST index data and it 
outperforms the other state-of-the-art baselines from the perspective of 
the magnitude and the lag. 

15:30-15:50 SatA03-7 

L1-gain Analysis and Control for Discrete-time Switched Positive 
Systems with Dwell Time Constraint 
Jian Shen The 28th Research Inst. of China Electronics

 Tech. Group Corporation 
Tao Wang Hohai Univ. 
Zhaoxia Duan Southeast Univ. 
This paper copes with the problems of L1-gain analysis and control for 
switched positive systems with a dwell time constraint. State-dependent 
switching adopted in this paper satisfies minimal dwell time constraint to 
avoid possible arbitrarily fast switching. By constructing multiple linear 
co-positive Lyapunov functions, sufficient conditions of stability and 
L1–gain property are developed under the proposed switching strategy. 
Then, an effective state feedback controller is designed to ensure that the 
closed-loop system is positive and has L1-gain property. Finally, a 
simulation example is given to illustrate the effectiveness and potential of 
the proposed method. 

15:50-16:10 SatA03-8 

Event-triggered Reset Controller Design and Its Application to 
Trajectory Tracking for USV System 
Shuyu Zhang Nanjing Univ. of Science and Tech. 
Haoping Wang Nanjing Univ. of Science and Tech. 
Yang Tian Nanjing Univ. of Science and Tech. 
In recent years, reset control which is considered as a special hybrid 
control method has been the research focus due to its advantages. In this 
paper, to reduce transmissions between the sensor and controller, and in 
the meanwhile, guarantee the desirable closed-loop behavior, an 
event-triggered piecewise continuous systems (PCS) based reset control 
for trajectory tracking is proposed. The reset mechanism and the 
event-triggered mechanism are designed separately. Both of static 
event-triggered and dynamic event-triggered PCS based reset controllers 
are designed, and their corresponding stabilities are demonstrated by 
using the Lyapunov stability theory. Finally, to demonstrate the proposed 
methods performance, the USV system is applied to illustrate the 
effectiveness of the method. 
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16:10-16:30 SatA03-9 

Resilient Event-triggered Control for Switched Linear Systems With 
Network Attacks 
Wei Guan Shenyang Aerospace Univ. 
Ning Xing Shenyang Aerospace Univ. 
Yiwen Qi Shenyang Aerospace Univ. 
Shuo Yuan Shenyang Aerospace Univ. 
Xindi Xu Shenyang Aerospace Univ. 
Ziyang Liu Shenyang Aerospace Univ. 
Yiwen Tang Shenyang Aerospace Univ. 

This paper studies resilient event-triggered H∞ control for switched 
linear systems under periodic denial of service (DoS) attacks. The 
resilient event-triggering strategy is used to suppress the influence of 
DoS attacks and increase the utilization of system resources. Instead of 
using piecewise functions, a united expression is developed to 
incorporate different system structures inducing by DoS attacks into one 
form. Then, by the piecewise Lyapunov functional and average dwell time 
method, sufficient conditions are derived for guaranteeing the global 
exponential stability with an H∞  performance level of the resilient 
event-triggered switched closed-loop system. Subsequently, a sufficient 
criterion is given for designing the resilient event-triggering parameters 
and H∞ state feedback controllers in terms of linear matrix inequalities 
(LMIs). At last, a numerical simulation is provided to demonstrate the 
feasibility of proposed results.

SatA04 Room04 
Connected Vehicle and Future Smart Transportation(I) 

13:30-16:30 (Special Session) 
Chair: Yongfu Li Chongqing Univ. of Posts and 

              Telecommunications 

13:30-13:50 SatA04-1 

MEMS Gyroscopes Development and Application Overview on 
Intelligent Vehicles 
Xinfeng Zhang  Technical Center of Dongfeng Motor 
Jingjing Fan  North China Univ. of Technology 
Zhipeng Li  China North Engine Research Institute 
Mengtong Zhao North China Univ. of Technology 
With the development of automobile intelligence and automatic driving, 
the measurement of vehicle motion  angular velocity is not only of great 
significance for improving the active safety, intelligent control and comfort 
of  automobiles, but also an indispensable reference for the control of 
automatic or unmanned automobiles. Firstly, aiming  at the 
requirements of chassis safety control, navigation control, lane keeping, 
passive safety and other automotive  electronic control systems for 
angular velocity measurement in Intelligent vehicles, this paper studies, 
analyzes and  compares the characteristics and application status of 
various micro-electromechanical gyroscopes, and the principle and  
performance of micro-electromechanical gyroscopes, including 
micro-vibration gyroscopes, fluid gyroscopes, solid  micro-gyroscopes, 
suspended rotor micro-gyroscopes, optical micro-gyroscopes, atomic 
gyroscopes. This paper holds  that micro-vibration gyroscopes, fluid 
gyroscopes, solid micro-gyroscopes and electrostatic suspension rotor 
micro-gyroscopes are most likely to be used in automobile systems in the 
short term, while atomic gyroscopes have good research prospects.

13:50-14:10 SatA04-2 

An Optimization for Traffic Signal Control with a Stochastic Link 
Flow Model 
Siyuan Liu Univ. of Chinese Academy of Sciences 
Shu Lin Univ. of Chinese Academy of Sciences 
Traffic signal control is an important part of the urban traffic control 
system, and it is a challenging problem to provide effective traffic signal 
control for a large complex traffic network. In order to improve the traffic 
efficiency of road network intersections and reduce the congestion of 
road networks, we optimize the traffic signals at intersections based on 
the Stochastic Link Flow Model (SLFM). In this paper, the Stochastic Link 
Flow Model is briefly introduced and the green splits of traffic signal are 
used as the optimization variables to optimize the traffic flow density, 
which is described as a stochastic switching of four different link state 
modes within the traffic network. Lastly, we verified the results with 
Matlab simulations and confirmed the efficiency of our optimization 
results.

14:10-14:30 SatA04-3 

Non-Segmented Chinese License Plate Recognition Algorithm 
based on Deep neural Networks 
Wenbin Gong Naval Univ. of Engineering 
Zhangsong Shi Naval Univ. of Engineering 
Qiang Ji Naval Univ. of Engineering 
This paper studies the problem of Chinese license plate recognition 
(CLPR) in complex natural scenes. Aiming at the problem that the license 
plate is difficult to be segmented due to its tilt and distortion caused by the 
process of license plate photographing, an improved Convolutional 
Recurrent Neural Network (CRNN) deep neural network model for license 

plate recognition was proposed, which combined with Deep 
Convolutional Neural Networks (DCNN), Recurrent Neural Networks 
(RNN), Spatial Transformer Networks (STN) and Connectionist Temporal 
Classification (CTC) model. The recognition process does not need to be 
segmented, which avoids the error caused by plate segmentation and 
affects the recognition accuracy. The convolutional layers selects 
DenseNet, the latest CNN network architecture, to improve the feature 
extraction accuracy. The space conversion layers adds STN to affine the 
license plate, which improves the recognition accuracy. In order to 
evaluate the performance, Chinese City Parking Dataset (CCPD) is used 
to test, and the validity of the method is proved.

14:30-14:50 SatA04-4 

Pursuit Model Development and Calibration Methodology for 
Automated  Parking  Function 
David Barbe Transmission and Vehicle 

AVL Technical Center (Shanghai) Co., Ltd 
Xin Yang Transmission and Vehicle 

AVL Technical Center (Shanghai) Co., Ltd 
Zenghong 
Chen 

Transmission and Vehicle 
AVL Technical Center (Shanghai) Co., Ltd 

Hao Ye Transmission and Vehicle 
AVL Technical Center (Shanghai) Co., Ltd 

Ting Chen Transmission and Vehicle 
AVL Technical Center (Shanghai) Co., Ltd 

Siyuan Fan Transmission and Vehicle 
AVL Technical Center (Shanghai) Co., Ltd 

Xiaoyuan 
Cai 

Transmission and Vehicle 
AVL Technical Center (Shanghai) Co., Ltd 

Yating Guo Transmission and Vehicle 
AVL Technical Center (Shanghai) Co., Ltd 

Tao Yang Transmission and Vehicle 
AVL Technical Center (Shanghai) Co., Ltd 

Automated Valet Parking is foreseen as a highly automated function to be 
implemented on large scale in mass production in the near future. For 
such function, The authors have developed an innovative system concept 
using both real time kinematic sensing system and infrastructure IoT 
(Internet of things) camera to perform AVP function. As the driver 
activates the AVP function, the infrastructure identifies available parking 
spots by processing in real time camera frames and as the path is 
computed, the vehicle executes automated parking maneuvers. This 
paper introduces the system scheme and system engineering approach 
as well as key technology bricks to realize AVP function and proves the 
effectiveness and accuracy of the system through extensive vehicle 
testing. From system definition to final prototype validation, through 
Motion control algorithm description or deep learning algorithm tuning 
method, this paper covers a large spectrum of the engineering domains 
required to implement such function. Finally a specific Pursuit Model 
development and calibration approach is elicited for the motion control 
function and proven in use by AVL Vehicle Prototype platform. 

14:50-15:10 SatA04-5 

Study of Detection Method on Real-time and High Precision Driver 
Seatbelt 
Dongsheng Yang Chinese Academy of Science Univ. 
Ying Zang Chinese Academy of Science Univ. 
Qingshan Liu Huzhou Univ. 
The CPU-based deep learning seatbelt detection cannot satisfy the 
real-time requirements. The precision of seatbelt detection obviously 
decrease on the basis of deep learning due to the influence of some 
factors, like the light, rain and snow, window reflection etc. In order to 
improving detection precision under running CPU in real-time, the SSD 
MobileNet V2 network is simplified from network pruning and quantitative 
processing in this paper. The precision and speed of the detection have 
been improved according to the above optimization. The precision of 
seatbelt detection can be improved utilizing the regression constraint of 
seatbelt within the driver after integrating into one classifier. After that, the 
feature augmentation was added into the samples in order to improve the 
precision of seatbelt detection in deeply. Finally, the same driver was 
tracked by the particle filter algorithm. If the tracking failure, the obtained 
driver feature vector of deep learning will be used to instead of the 
histogram feature of particle filter and used for the following multi-frame 
image detection of seat belt. Finally, the detection results are 95.21% for 
detected precision, 97.19% for recall rate, and 21FPS for detected speed, 
respective. 

15:10-15:30 SatA04-6 

Adaptive Window Size Based Deep Neural Network for Driving 
Maneuver Prediction 
Jun Gao Jianghan Univ. 
Honghui Zhu Wuhan Univ. of Technology 
Yi Lu Murphey Univ. of Michigan-Dearborn 
Driving maneuver prediction is one of the most challenging tasks in 
Advanced Driver Assistance System (ADAS), it can provide an early 
notification for ADAS to predict dangerous circumstances and take 
appropriate actions. However, it is difficult to well modeling the driving 
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maneuver process due to the complexity and uncertainty of traffic status. 
To address this issue, we propose a novel model, denoted as DMPM, 
which uses deep learning method for Driving Maneuver Prediction (DMP) 
from multi-modal data, i.e. front view videos and vehicle signals. Firstly, 
with Adaptive Window Size Selector (AWSS), DMPM is able to 
dynamically identify the optimal sliding window size for the input data. 
Secondly, the Global Context Video Network (GCV Network) is proposed 
combing with Root-ResNet+Weighted Channel Dropout (WCD) 
architecture to extract the features from multi-modal data efficiently. 
Specially, including the Global Context (GC) block, GCV Network has an 
ability of modeling long-range dependency. Finally, a Long Short-Term 
Memory (LSTM) network that captures temporal dependencies is 
leveraged for driving maneuver prediction. The experimental results show 
that the DMPM is capable of learning the latent features of driving 
maneuver and achieving significantly better performance than other 
popular models on a real-world driving data set. 

15:30-15:50 SatA04-7 

Vehicle Tracking Method in Polar Coordinate System Based on 
Radar and Monocular Camera 
Jingxiang Ma Chongqing Univ. of Posts and Telecommunications 
Zhen Tian Chongqing Univ. of Posts and Telecommunications 
Yinguo Li Chongqing Univ. of Posts and Telecommunications 
Ming Cen Chongqing Univ. of Posts and Telecommunications 
Vehicle tracking based on fusion of radar and camera is one of most 
important approaches for intelligent vehicle, and data association playes 
key roles in multi-target tracking.To improve the performance of data 
association to increase the tracking accuracy, a new vehicle tracking 
method for radar and monocular camera is proposed. By the method, the 
tracking gate in polar coordinates is designed to acquire valid 
measurement firstly. Considering that the poor distance precision of 
monocular camera would introduce incorrect association between 
measurements and target tracks in Cartesian coordinates, only angle of 
target is utilized for data association in polar coordinates to obtain proper 
match. Then the filtering and tracking accuracy is increased by more 
correct data association.The results of experiment show that the 
proposed vehicle tracking method can improve the vehicle tracking 
accuracy, and reduce the computational costs. 

15:50-16:10 SatA04-8 

The Vehicle’s Velocity Prediction Methods Based on RNN and 
LSTM Neural Network 
Yi Du Shandong Univ. 
Naxin Cui Shandong Univ. 
Huixin Li Shandong Univ. 
Hao Nie Shandong Univ. 
Yuemei Shi Shandong Univ. 
Ming Wang Shandong Univ. 
Tao Li Shandong Univ. 
The electrification of fuel vehicles has become a trend all around the 
world. For HEV and PHEV, the prediction of the future velocity affects the 
energy distribution and energy management directly. The vehicle’s 
velocity prediction models based on Recurrent Neural Networks (RNN) 
and Long Short Term Memory (LSTM) Neural Network have been 
established in this study, to predict the future vehicle velocity. Through 
the test data validation, both models can improve the accuracy of vehicle 
velocity prediction. But as the prediction length increases, the root mean 
square error (RMSE) of the LSTM prediction model is smaller than the 
RNN model, which means the LSTM prediction model has better 
performance in vehicle velocity prediction. 

16:10-16:30 SatA04-9 

Coordinated longitudinal and lateral vehicle stability control based 
on the combined-slip tire model in the MPC framework 
Zihan Li Jilin Univ. 
Ping Wang Jilin Univ. 
Hong Chen Tongji Univ. 
When a vehicle is driving at high speed, steering violently, engaging in 
emergency acceleration or braking, or driving on a road with a low friction 
coefficient, there is a high risk that the manipulability and stability of the 
vehicle will be lost. From this, many active safety control systems have 
been developed and implemented. However, in the extreme driving 
situations, tires work in a highly nonlinear region, and the coupling 
between the longitudinal and lateral motion of a vehicle becomes 
significant and influences vehicle stability, and these systems consider 
only the longitudinal or lateral motion stability of a vehicle. Based on the 
above considerations, this paper proposes a model predictive controller 
for a 4WIMD electric vehicle operating on a road with a low friction 
coefficient, in order to improve the vehicle longitudinal and lateral 
stability. First, a vehicle dynamic model is designed based on the LuGre 
combined-slip tire model, which simultaneously incorporates the effect of 
the slip ratio and sideslip angle at each wheel; and the vehicle dynamics 
model also considers the variation of the vehicle longitudinal velocity as a 
disturbance. Then, the objectives of tracking the reference signals for the 
yaw rate and lateral velocity, reducing the tire slip ratios, and satisfying 
the required torques are balanced in the objective function. Finally, the 

torques for the independent motors are obtained by efficiently solving the 
optimal control problem with these multiple conflicting objectives. The 
performance is evaluated via co-simulations with CarSim and 
MATLAB/Simulink. The results show that the proposed controller 
achieves better performance than a controller based on the pure-slip tire 
model and effectively saves more energy.

SatA05 Room05 
Control and Management on Smart City(I) 

13:30-16:10 
Beijing Univ. of Civil Engi. and Architecture 

(Special Session) 
Chair: Yahui Wang
CO-Chair: Hongyan Ma Beijing Univ. of Civil Engi. and Architecture

13:30-13:50 SatA05-1 

Image noise recognition algorithm based on BP neural network 
Yi Huo  Beijing Univ. of Civil Engi. and Architecture 
XiaoXuan Ma  Beijing Univ. of Civil Engi. and Architecture 
As an important research subject in the field of digital image processing, 
noise recognition of noisy images is still faced with many problems of low 
accuracy in recognition algorithm, such as noise value of misjudgment 
and miscalculation recognized by the recognition algorithm,truth-value 
misjudgment and miscalculation, etc.By analyzing BP neural network, a 
recognition algorithm based on BP neural network is designed to solve 
the above problems.Firstly, the cause of image noise and two classical 
recognition algorithms are analyzed.Secondly, the input value and 
network structure of BP neural network identification algorithm are 
designed.Then, the training method and decision criteria of BP neural 
network recognition algorithm are described. Finally, Matlab software is 
used to simulate and identify the noise points of the image containing salt 
and pepper noise.Simulation results show that the BP neural network 
identification algorithm has a very low noise leakage number and False 
Alarming Ratio(FAR), and a good identification effect for salt and pepper 
noise.

13:50-14:10 SatA05-2 

Research on the development of smart family in the era of digital 
economy 
Yanbin Zhao Harbin Institute of Technology 
Kuiyu Tang Harbin Institute of Technology 
Jian Gao  Qingdao Univ. of Science and Technology 
Yumei Wang Qingdao Univ. of Science and Technology 
The smart home is based on the house, which integrates the facilities 
related to the home life by using the comprehensive wiring technology, 
network communication technology, security technology, automatic 
control technology, audio and video technology, and constructs an 
efficient management system of the house facilities and the family 
schedule affairs. The related research of the smart life mostly focuses on 
the development of its technology, but lacks the theoretical exploration of 
its life essence Research. This paper analyzes the development 
background of smart family , introduces the implementation cases of 
smart family, analyzes the development of smart home market scale, 
discusses life in the whole process of smart home industry and provides 
some reference for the study of the essence of intelligent life.

14:10-14:30 SatA05-3 

Constructing Multi-level Safety System of Gas IoT which is 
Characterized by Cloud, Management and Terminals 
Jieyu Jin Beijing Univ. of Civil Engineering and Architecture 
Sijie Li Beijing Univ. of Civil Engineering and Architecture 
Beijing Gas Group used the Internet of things technology to build its 
Internet of things cloud platform. In the field of intelligent gas metering 
management and intelligent gas pipe network management, it has 
created the first complete NB-IoT intelligent application case in the 
domestic urban gas industry. The multi-layer defense system constructed 
by the information security design from the intelligent terminal to the 
application system effectively guarantees the data acquisition and remote 
control process of the massive NB-IoT gas intelligent terminal. The 
Internet of things cloud platform as a whole refers to the technical 
requirements of three levels of national information security protection. 
The security management subsystem of the Internet of things supports 
hardware encryption on security chips and software encryption. It can 
flexibly combine symmetric and asymmetric algorithms that meet the 
national security standards according to the needs of various business 
scenarios, and realize the encryption, decryption and signature 
verification processing of various data.

14:30-14:50 SatA05-4 

Research on the Assistant Decision-making of Gas Regulator Based 
on Case-based Reasoning 
Sijie Li Beijing Univ. of Civil Engineering and Architecture 
Yahui Wang Beijing Univ. of Civil Engineering and Architecture 
Yinxing Dong  Beijing North Hua chuang Vacuum Tech. Co, Ltd 
In order to improve the efficiency of fault decision-making of gas surge 
tank, this paper proposes a casebased reasoning (CBR) for assistant 
decision-making of gas surge tank. On the basis of the real case of surge 
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tank fault, the characteristic attributes of the case are extracted, and the 
case is represented by the frame representation method. Through 
analytic hierarchy process, local similarity calculation model and global 
similarity calculation model, the assistant decision-making method of gas 
surge tank based on case-based reasoning is established. Finally, the 
source case and target case are analyzed, and the results are proved. 
The application of this method in assistant decisionmaking of gas surge 
tank fault has practical significance. 

14:50-15:10 SatA05-5 

Student Action Recognition Based on Deep Convolutional 
Generative Adversarial Network 
Yanyan Cheng Beijing Institute of Technology 
Zhongjian Dai Beijing Institute of Technology 
Ye Ji Beijing Institute of Technology 
Simin Li Beijing Institute of Technology 
Zhiyang Jia Beijing Institute of Technology 
Kaoru Hirota Beijing Institute of Technology 
Yaping Dai Beijing Institute of Technology 
Student action analysis plays an import role in learning and teaching. In 
order to improve the accuracy of student action recognition in classroom 
learning, a Deep Convolutional Generative Adversarial Network for 
Student Action Recognition (DCGANSAR) method is proposed. The 
method contains two stages: constructing the Deep Convolutional 
Generative Adversarial Network (DCGAN) to obtain pre-trained weights 
in the discriminator, and using the discriminator of DCGAN to classify 
actions. The advantage is that the confrontation between the generator 
and the discriminator in DCGAN makes the discriminator get stronger, 
and effective weights are obtained. The pre-trained weights are beneficial 
for student action recognition, so the accuracy of recognition is improved. 
Experiments are conducted on the self-built student action dataset. The 
experimental results demonstrate that the proposed method recognizes 
student action with high accuracy and fast convergence speed. 

15:10-15:30 SatA05-6 

Analysis and Optimization of Ancient Building Lighting Based on 
DIALux 
Jiaming Dou  Beijing Univ. of Civil Engineering and Architecture 
Hongyan Ma  Beijing Univ. of Civil Engineering and Architecture 
In order to provide a better interior visual experience for visitors in ancient 
buildings, insufficient illumination and non-uniformity need to be solved 
urgently. DIALux software is used to simulate an ancient building to find 
out its problems, like non-uniformity and north-east corner illumination 
lack. By the use of controlling variable method, six different cases were 
proposed to optimize the lighting environment. The results show that 
case 3 and case 4 are chosen as the best cases to solve the defects. It is 
verified that the overall environment has better illumination and 
uniformity. 

15:30-15:50 SatA05-7 

The Gas Regulator Fault Diagnosis Based on PCA-GRA Combined 
Algorithm 
Shengnan Li Beijing Univ. of Civil Engineering and Architecture 
Huaixiu Wang Beijing Univ. of Civil Engineering and Architecture 
Yahui Wang Beijing Univ. of Civil Engineering and Architecture 
In the production and operation process of gas companies, there is 
generally a large safety margin from spare parts, spare parts to the 
complete replacement of the regulator, which makes the cost of 
production and operation and maintenance remain high. The gas 
pressure regulator, which is the most important key equipment of the gas 
transmission and distribution system, also needs to implement online 
fault diagnosis to reduce operation and maintenance costs. This paper 
first uses the principal component analysis (PCA) method to reduce the 
fault data of the regulator, and then uses the grey relation analysis 
method (GRA) to classify the fault data obtained after the reduction. 
Simulation results show that the PCA-GRA based fault diagnosis 
recognition rate of gas regulators is high, which lays a theoretical 
foundation for subsequent applications. 

15:50-16:10 SatA05-8 

Evaluating Street View Cognition of Visible Green Space in 
Fangcheng District of Shenyang with the Green View Index 
Yanhua Fu Northeastern Univ. 
Yang Song Northeastern Univ. 
Street space is regarded as the skeleton of the urban built environment in 
a certain way, and one of the most important points for urban dwellers to 
perceive the image of the city directly. How to better understand the 
relationship between human cognitive behavior and visual perception and 
how to evaluate the urban space quantitatively from the human 
perspective is an important topic in urban studies. Based on the Green 
View Index(GVI) data and other spatial characteristic data obtained from 
massive street view images, this paper evaluates the experience and 
quality of street space closely related to residents' daily life, and 
discusses the matching relationship between visual data and cognitive 

data from the street scale. That is, on the basis of the numerical analysis 
of visual greenery rate, the cognitive experience is evaluated from the 
perspectives of point-level and line-level street space, which is of great 
significance for the reasonable optimization of green infrastructure of 
urban space. 

Room06 
13:30-16:30 

 Northeast Electric Power Univ. 

SatA06 
Fuzzy systems and Fuzzy control 
Chair: Wenshuo Liang   
CO-Chair: Zhang Guobao Southeast Univ. 

13:30-13:50 SatA06-1 

PCR Instrument Temperature Control System Based on Multimodal 
control 
Ji Li  Tianjin University of Tech. 
Shihao Liu  Tianjin University of Tech. 
Shilin li  Tianjin Era Biology Tech Co. Ltd. 
Pengyuan Zhang Tianjin Era Biology Tech Co. Ltd. 
Hongli Liu  Tianjin University of Tech. 
Lei Shao  Tianjin University of Tech. 
The core component of the PCR(Polymerase Chain Reaction)instrument 
is the temperature control system. The PCR reaction process also has 
high requirements for temperature control. At present, the most widely 
used PID temperature control system has been difficult to adapt to the 
high efficiency and high precision requirements of the PCR instrument. In 
this paper, the mathematical model of TEC(Thermo Electric Cooler) 
based PCR instrument is deduced, and the multi-modal control system of 
PCR instrument is designed by using multi-modal control idea combined 
with fuzzy control and fuzzy PID control. Compared with the traditional 
PID temperature control, the system has a short steady-state time, a 
small overshoot and a strong robustness. Based on the temperature 
control system, the PCR reaction cycle can be shortened and the system 
accuracy can be increased. 

13:50-14:10 SatA06-2 

EMA Servo Control System Based on PMSM 
Yong Zhou  Northwestern Polytechnical Univ. 
Hao Zhou  Northwestern Polytechnical Univ. 
Jiaying Lou Northwestern Polytechnical Univ. 
Qinyu Jiang Northwestern Polytechnical Univ. 
Compared with traditional hydraulic actuators, electromechanical 
actuators have better servo performance and reliability, and it will be 
more popular in the future. In order to design the electromechanical 
actuator based on vector control of PMSM, this paper establishes the 
mathematical model of permanent magnet synchronous motor（PMSM） 
at the beginning, which is based on the analysis of the research 
background and significance of electromechanical actuator(EMA)servo 
system. Modeled with vector control, this paper uses fuzzy PID to solve 
the problem of nonlinear model, and uses MATLAB to simulate the 
system. After the simulation, the EMA servo control system is tested on 
the hydraulic load electric test platform, and through the performance of 
servo control system, we can ensure the stability of the system. 

14:10-14:30 SatA06-3

Controller Design of Negative Pressure Adsorption System for 
Crawling Robot 
Wenshuo Liang  Northeast Electric Power Univ. 
Gong Wang  Northeast Electric Power Univ. 
Xianshuang Yao Northeast Electric Power Univ. 
In this paper, the control method of the negative pressure adsorption 
system for crawling robots is designed. Through the logic control raw, the 
crawling robots can realize the cleaning and inspection of photovoltaic 
arrays. According to the force characteristics of the crawling robot, the 
negative pressure value of the negative pressure adsorption system is 
determined. Then the input and output of the controller is selected to 
meet the control requirements. Finally, the simulation result shows the 
effectiveness of the constant-fuzzy controller. 

14:30-14:50 SatA06-4

Fuzzy Control of Electromagnetic Blank Holder System 
Zengzeng Fan Univ. of Jinan. 
Qiang Wang Univ. of Jinan. 
Fang He Univ. of Jinan. 
Electromagnetic blank holder is an advanced manufacturing technology. 
Fuzzy control is used for electromagnetic blank holder control system in 
this paper. Firstly, the designed device of electromagnetic blank holder is 
introduced. The force of electromagnetic blank holder is analyzed and its 
formulas are deduced. The structure of force-current double closed loop 
control system is adopted. Strategy of fuzzy control of electromagnetic 
blank holder force is proposed. Design of fuzzy-PID controller is given. 
Finally, simulation models of electromagnetic blank holder fuzzy control 
system are established using Matlab/Simulink, Simplorer and Maxwell. 
By co-simulation, the results show that control system can get good 
dynamic and static performance using fuzzy-PID algorithm. The research 
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results of this paper can promote the development of drawing technology 
of high precision metal sheet cylinder. 

14:50-15:10 SatA06-5 

Application of Fuzzy PID Control Algorithm Based on Genetic 
Self-tuning in Constant Temperature Incubator 
Hu Yue  Northeastern Univ. 
Wang Fuqiang Northeastern Univ. 
Qin Lifeng  Northeastern Univ. 
Gong Jun  Northeastern Univ. 
Liu Benke  Northeastern Univ. 
In order to solve the problem of low response speed, large overshooting, 
low uniformity and large fluctuation of temperature control, in this paper, a 
set of high precision temperature control system based on fuzzy PID is 
designed for the occasion of high temperature control accuracy. The 
genetic algorithm is used to automatically set the initial value of PID 
parameters, meeting precise control requirements of different 
temperature settings. Aiming at the problem of overshoot and fluctuation, 
an improved integral separation PID controller is designed. In addition, for 
the requirement of fast heating rate, fuzzy switching algorithm is adopted 
to realize the fuzzy PID compound control, which ensures the quickness 
and eliminates the steady-state error. The feasibility of above algorithm is 
verified by simulation and comparative analysis. Finally, the algorithm 
has been applied to the incubator with an accuracy of ±0.1℃. The 
experimental results indicate that the method not only has faster dynamic 
response speed, but also stronger robustness and higher control 
accuracy. 

15:10-15:30 SatA06-6

Equivalent Fuzzy Sliding Mode Control of the Web Tension in 
Unwinding System 
Tao Xiong  Wuhan Inst. of Tech. 

Hubei Key Laboratory of Optical Information 
and Pattern Recognition 

Dangdang Zou Wuhan Inst. of Tech. 
Gan Zhou Wuhan Inst. of Tech. 
The unwinding system is the front part of the roll-to-roll manufacturing 
process, in which the control accuracy of the web tension has a huge 
effect on the manufacturing accuracy and product quality. Sliding mode 
control (SMC) method is widely used in web tension control to solve the 
disturbance caused by the radius variation of the unwinding roller. 
However, it is difficult to avoid the system chattering problem by using the 
general equivalent Sliding mode control (ESMC). In this paper, the 
mathematical model of the web tension in unwinding system is 
established by analyzing the longitudinal dynamics of the web. Then a 
new equivalent fuzzy sliding mode control (EFSMC) method is proposed 
to solve the chattering problems. The simulation experiment is carried out 
to compare the performance of the web tension control with ESMC and 
EFSMC method. The simulation results show that the EFSMC method 
has nice dynamic performance and tracking accuracy of the web tension 
control. The chattering problem caused by the web velocity variation can 
be effectively attenuated. The EFSMC method also shows good 
performance on the disturbance rejection of the web tension. 

15:30-15:50 SatA06-7 

Research on Smelting Temperature Control of Wear-resistant Ring 
Raw Materials Based on Stepped Fuzzy PID 
Menglong Cao  Qingdao Univ. of Science and Tech. 
Qingzhan Li  Qingdao Univ. of Science and Tech. 
For the problem that the smelting temperature is difficult to control 
caused by the nonlinear, strong coupling and large time delay of raw 
materials’ smelting process in the production of wear-resistant ring, a 
fuzzy PID temperature controller based on stepped control is proposed. 
According to the difference in temperature error, the heating process is 
divided into three stages, corresponding to three heating methods to form 
a stepped fuzzy PID control system structure. Through simulation 
experiments, it is verified that the developed controller can speed up the 
response speed, shorten the adjustment time, reduce overshoot and 
temperature fluctuations, improve system dynamic performance, so as to 
effectively optimize the smelting temperature control process of 
wear-resistant ring raw materials. 

15:50-16:10 SatA06-8 

Research on Fuzzy Control of Switched Reluctance Motor 
Xiao Zhiyao Southeast Univ. 
Zhang Guobao Southeast Univ. 
Huang Yongming Southeast Univ. 
Switched reluctance motors are characterized by severe nonlinearity, 
variable structure and variable parameters. In order to solve the problem 
of response time and steady-state accuracy of SRM drive system, the 
direct torque control system is adopted in this paper. At the same time, an 
improved fuzzy control system based on parameter self-regulation fuzzy 
control is proposed. Simulation results show that the system can 
effectively improve the response time and steady-state accuracy. 

16:10-16:30 SatA06-9 

Adaptive Fuzzy PID for Proton Exchange Membrane Fuel Cell 
Oxygen Excess Ratio Control 
Xiao Tang  Central South Univ. 
Chunsheng Wang Shenzhen Jiton Intelligent Tech. Co. LTD 
Jianhui Mao  Central South Univ. 
Zijian Liu  Central South Univ. 
With the rapid development of renewable energy industry, the proton 
exchange membrane fuel cell (PEMFC) has broad application prospects 
due to its the advantages of high-power density, zero emission, easy 
refueling and quick start. Optimizing oxygen excess ratio (OER) control of 
proton exchange membrane fuel cell (PEMFC) is a key problem to 
improve their economic efficiency and performance. The work of this 
paper focuses on the following aspects. Taking OER as the control 
objective, we proposed a control system based on adaptive fuzzy PID 
control (AFPID) to improve PEMFC performance by adjusting OER to 
avoid starvation, reduce parasitic power and obtain more net available 
power, which proves the stability of the system under various operation 
conditions. In addition, the control performance of the controller was 
compared with the feedforward and the conventional PID control. This 
algorithm used adaptive method to improve compressor efficiency under 
uncertain conditions. The results shown that the control strategy has fine 
control effect. 

SatA07 Room07 
Computer Games (Invited Session) 13:30-16:10 
Chair: Jiao Wang Northeastern Univ. 
CO-Chair: Yajie Wang Shenyang Aerospace Univ. 

13:30-13:50 SatA07-1 

Optimization of Connect6 based on Principal Variation Search and 
Transposition Tables Algorithms 
Zhiyang Qi Beijing Institute of Technology 
Xiaosong Huang Beijing Institute of Technology 
Yu Shen Beijing Institute of Technology 
Jiyun Shi Beijing Institute of Technology 
Connect6 is an intuitive and fair game with no first-hand advantage. 
Because of the large search tree, the search depth is often lower, to 
sacrifice strength of chess to improve search efficiency. In this case, this 
paper proposes an optimization algorithm for pruning Connect6 search 
tree based on the principal variation search and transposition tables 
algorithms. The optimization algorithm obtained PV node through 
searching, narrowed the pruning interval, and stored the key value of the 
situation into the transposition table through searching, and then directly 
returned the evaluation value when the same chess game was searched 
again, which greatly improved the search efficiency. Through a large 
number of repeated experiments, the effectiveness of the algorithm can 
be proved. 

13:50-14:10 SatA07-2 

Military Chess Game Search Algorithm based on Deep Search 
Yuelin Wang Shenyang Aerospace Univ. 
Jiehong Wu Shenyang Aerospace Univ. 
Junyi Zhang Shenyang Aerospace Univ. 
Wei Zhang Shenyang Aerospace Univ. 
Computer games are divided into complete information games and 
incomplete information games. Military   chess games, as a kind of 
incomplete information games, have shortcomings in many aspects. In 
view of the fact that the   game tree of the military chess game in the 
middle and late stages of attacking the banner is too large, this paper 
proposes   an algorithm for deep searching the chessboard according to 
the military chess rules. In this paper, the bidirectional deep   search 
algorithm is adopted, which reduces the time needed to calculate the 
approximate optimal solution by nearly 97%   compared with using the 
algorithm of two-way deep search. Compared with the original depth 
search algorithm, the   algorithm in this paper is highly optimized in 
terms of time complexity. The experiment shows that the search 
algorithm   based on deep search can reduce the operation time of each 
step and achieve good results.

14:10-14:30 SatA07-3 

Computer-Bridge Software Test Platform Based on Anonymous 
Pipe 
Yuxi Chen  Shenyang Aerospace Univ. 
Hong kun  Shenyang Aerospace Univ. 
Jize Wang  Shenyang Aerospace Univ. 
Zijian Ni  Shenyang Aerospace Univ. 
Yajie Wang Shenyang Aerospace Univ. 
The significant momentum of computer-bridge brings a strong demand 
for quality validation and assurance for   computer-bridge software. 
Current research work seldom discusses corresponding software testing 
questions and validation   approaches with clear quality requirements 
and methods. This paper focuses on a platform based on anonymous 
pipes that can   load different game engines for multi-program battles or 
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man-program battles, including the essential problems in the platform, 
features, and process. Moreover, it presents a test process for a certain 
computer-software. Finally, it discusses the challenges, issues, and 
needs in computer-software testing.

14:30-14:50 SatA07-4 

Intelligent Design of Computer Bridge 
Jize Wang Shenyang Aerospace Univ. 
Hongkun Qiu Shenyang Aerospace Univ. 
Yuxi Chen Shenyang Aerospace Univ. 
Yajie Wang Shenyang Aerospace Univ. 
Computer games are divided into complete information games and 
incomplete information games. Bridge is a type of incomplete information 
games. Due to the limited information that each player knows, the 
existing methods for solving complete information games cannot be 
directly applied to the bridge. Therefore, improving the ability of computer 
bridge agents is of great significance to the research in the field of 
artificial intelligence. This paper proposes a new bridge game system 
design structure and applies an improved Monte Carlo sampling 
algorithm to the computer bridge. Aiming at the problem that the state 
space information in the incomplete information game is huge and the 
optimal card can not be found in a reasonable time, a filtering mechanism 
is proposed to filter the sampling. And, a bidding module is designed, 
which can handle the stages of response and call when bidding. The 
experiment results show that the performance of the computer bridge 
system in this paper has certain reference value for incomplete 
information games. 

14:50-15:10 SatA07-5 

An Evolutionary Game Tree Search Algorithm of Military Chess 
Game Based on Neural Value Network 
Tingzhen Liu Shenyang Univ. of Technology 
Derun Ai Shenyang Univ. of Technology 
Yimin Ma Shenyang Univ. of Technology 
Xia Yu Shenyang Univ. of Technology 
Yong Duan Shenyang Univ. of Technology 
Yuan He Shenyang Univ. of Technology 
Incomplete information game is an important research direction in 
artificial intelligence. Military chess is a typical incomplete information 
game. Since a player does not know the opponent's chess type in the 
whole game, military chess has high requirements for the design of the 
situation evaluation algorithm and the search algorithm. Most of the 
current military chess AI models are based on human experience. 
However, such models have disadvantages, such as uncertainty and the 
difficulty in adjusting parameters. In this work, a three-level decision 
model for incomplete situation is presented. Opponent imitation and 
feature extraction of the situation are promoted based on game rules 
while the neural network and the situation evaluation model are combined 
to help searching the game tree. Chess manual and self-play games are 
used to train the model. Our proposed method is verified with 
experiments of playing against the AI model from the National Computer 
Game Competition. 

15:10-15:30 SatA07-6 

Imperfect and Cooperative Guandan Game System 
Hengheng Shen Anhui Univ. 
Lei Wu Anhui Univ. 
Yang Li Anhui Univ. 
Xuejun Li Anhui Univ. 
Guandan is a type of imperfect information Card games with four players 
which are divided into two teams. In recent years, great progress has 
been made in the field of imperfect information games, AI Pluribus and AI 
Suphx defeat multiple expert players in Texas Hold’em or Mahjong 
successfully. However, in Guandan game, the cooperation of two players 
in the same team must be considered. The cooperation relationship in 
Texas Hold’em or Mahjong is not exist. Therefore, the successful 
methods mentioned above are not suitable for solving Guandan game. In 
this paper, we design and implement Guandan game system based on 
the framework of UCT (Upper Confidence Bound Apply to Tree) 
algorithm. Firstly, we sample the multiple possible game states through 
Monte Carlo Sampling algorithm. Secondly, UCT algorithm is used to 
searching game tree based on every sampled game state. Finally, the 
best action is selected based on searching results. According to the 
cooperation relationships in Guandan game, the payoffs of the two 
players in the same team is considered in the simulation phase of UCT 
algorithm. It can reduce the card ability loss in the team. The 
experimental results show that the improved UCT algorithm is better than 
random strategy in terms of intelligence, and it has some meaning for 
solving the game problems involving cooperation relationship. 

15:30-15:50 SatA07-7 

Design and Application of Computer Games Algorithm of Checkers 
Jun Tao Rowan Univ. 
Gui Wu Jianghan Univ. 

Xueliang Pan Jianghan Univ. 
In order to improve the progress of the computer games of checkers, a 
game system is designed based on the research of checkers of computer 
games. The paper provides the Min-Max search tree algorithm for serving 
to search the game tree. According to the Alpha-Beta pruning algorithm, 
the game system can get the valuation of the game tree depth and is 
designed the game model whose search depth can be pruned by this 
way. The game model solves the game formation, the valuation of the 
depth and the time-consuming search problem, which can achieve the 
search efficiency and performance. The experimental data and results 
show that the game search model is feasible, practical and effective 
finally. 

15:50-16:10 SatA07-8 

Optimization and Improvement for the Game 2048 Based on the 
MCTS Algorithm 
Jun Tao Jianghan Univ. 
Gui Wu Jianghan Univ. 
Zhentong Yi Jianghan Univ. 
Peng Zeng Jianghan Univ. 
The game 2048 is a popular and fashionable mobile telephone game, 
which is characterized by the strong uncertainty. The Monte Carlo Tree 
Search is always used to be applied for the game search algorithm in the 
field of the computer games. The basic algorithm is usually divided into 
four steps: path selection, node expansion, simulation experiment and 
node update. In the step of path selection, the paper proposes the 
optimized and improved strategy for selecting nodes based on the UCT 
algorithm. In the step of simulation experiment, the two effective and 
heuristic simulation strategies are designed and applied based on the 
parallel computer games system coded by own self. In the steps of node 
expansion and node update, the adaptive search strategy is provided to 
improve the number of search times according to the complexity of the 
game situations. Through a plenty of experiments, the experimental 
results show that the provided optimization and improvement algorithm is 
able to be applied for the game 2048 effectively and practically to reach 
the senior level finally. 

SatA08 Room8 
Variable structure control 13:30-16:30 
Chair: Xiaori Gao    Dalian Maritime Univ. 
CO-Chair: Bo Li Shanghai Maritime Univ. 

13:30-13:50 SatA8-1 

Composite Sliding Mode Control for PMSM Speed Regulation 
System 
Zhang Lei Jiangsu Univ. 
Xu Bo Jiangsu Univ. 
Ji Wei Jiangsu Univ. 
He Runxin Jiangsu Univ. 
Ding Yi Jiangsu Univ. 
Ding shihong Jiangsu Univ. 
In this paper, for the purpose of optimizing the dynamic performance of 
the permanent magnet synchronous motor (PMSM) speed regulation 
system, the improved NFTSMC based on a new sliding mode reaching 
law (NSMRL) is proposed. This NSMRL can dynamically adapt to the 
variations of the controlled system, which allows chattering reduction on 
control output while maintaining high tracking performance of the 
controller. To further improve the performance of the PMSM system, a 
composite sliding mode controller is developed. This control method 
introduces the internal mode disturbance observer (IMDO) to estimate 
the load disturbance and adds a feed-forward compensation item to the 
output of the improved NFTSMC. Simulation results demonstrate that the 
proposed method has better suppression of chattering effect and 
disturbance rejection ability. 

13:50-14:10 SatA8-2 

Application of Robust Optimal Sliding Mode Control for 
Underactuated AUV System with Uncertainties 
De-xin Gao Qingdao Univ. of Science & Tech. 
Xi-hao Lin Qingdao Univ. of Science & Tech. 
Yi Wang Qingdao Univ. of Science & Tech. 
Qing Yang Qingdao Univ. of Science & Tech. 
To realize the robust control of underactuated Autonomous Underwater 
Vehicle (AUV) with uncertainties of un-modeled dynamics, parameter 
perturbations and random disturbances, a robust optimal sliding mode 
control approach is proposed based on Linear quadratic optimal regulator 
(LQR) and sliding mode control. Firstly, the AUV model in vertical plane is 
given. Secondly, based on the State Dependent Riccati Equation 
(SDRE), the optimal controller is designed for the AUV nominal system 
without uncertainties, which makes the quadratic performance index 
optimal. Then, considering the uncertainty of the system, the robust 
optimal integral sliding mode control law is designed based on SDRE 
nominal controller, which makes the AUV system satisfy the requirement 
of the performance index, and it is robust to the parameter perturbations 
and random disturbances. Finally, the validity and robustness of the 
presented control approach is demonstrated by a dynamic model of the 
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Remote Environmental Unit (REMUS) AUV.

14:10-14:30 SatA8-3 

Research on Voltage Sliding Mode Control of Vienna Rectifier 
Ziqi Wang Xi'an Jiaotong Univ. 
Aimin Zhang Xi'an Jiaotong Univ. 
Hang Zhang Xi'an Jiaotong Univ. 
The control strategy of rectifiers that can realize the conversion of 
electric-energy attributes has always been a hot spot in the field of power 
electronic. In order to make the DC output voltage of the Vienna rectifier 
accurately and quickly track the voltage reference, the sliding mode 
control is employed to ensure the stable, accurate and rapid voltage 
response. Firstly, the mathematical model is established based on the 
circuit topology of the Vienna rectifier. In order to reduce the grid current 
harmonic and make the rectifier operate at unity power factor, PIR 
(proportional integral resonant) controller is then designed. The 
effectiveness of the proposed control strategy is verified by the simulation 
results of the circuit model built in MATLAB/Simulink.

14:30-14:50 SatA8-4 

Adaptive Terminal Sliding Mode Control of Single-Phase Active 
Power Filter Using Novel Recurrent Neural Network 
Yun Chen Hohai Univ. 
Juntao Fei Hohai Univ. 
Fang Chen Hohai Univ. 
In this article, a terminal sliding mode (TSM) strategy based on fuzzy 
double hidden layer recurrent neural network (FDHLRNN) is studied for a 
singe-phase active power filter (APF). Terminal sliding simulation solves 
the problem that the tracking error of traditional sliding mode cannot 
converge to zero in a finite time. The FDHLRNN is used to replace the 
equivalent of sliding mode control to reduce errors caused by unknown 
disturbances. Finally, the prototype experiments verify the reliability of the 
proposed control strategy. 

14:50-15:10 SatA8-5 

Composite control of flexible manipulators based on SMC-DO and 
LQR 
Yiming Xu Jiangsu Automation Research Inst. 
Kangkang Dou Jiangsu Automation Research Inst. 
Li Wang Jiangsu Automation Research Inst. 
Chunyu Yang China Univ. of Mining and Tech. 
Kai Wang Jiangsu Automation Research Inst. 
This paper proposes a composite control method based on sliding-mode 
control with a disturbance observer (SMC-DO) and linear quadratic 
regulator (LQR) to realize the trajectory tracking and vibration 
suppression. Firstly, the system dynamics is decomposed into two 
sub-systems in two different time-scales based on singular perturbation 
(SP) theory. In slow time-scale, in view of the slow time-varying 
disturbance, an exponential disturbance observer is constructed and a 
slow controller based on SMC-DO is designed. In fast time-scale, a fast 
controller is designed based on LQR. Then, a composite controller is 
designed by combining the SMC-DO (slow) and LQR (fast) controllers. 
Finally, simulation results are given to show the effectiveness and 
feasibility of the proposed method and stability of the flexible 
manipulators is proved by SP theory. 

15:10-15:30 SatA8-6 

Super-Twisting Disturbance Observer Based Finite-Time Attitude 
Control for Combined Spacecraft 
Wei Zhang Harbin Inst. of Tech. 
Weijun Yun Shanghai Minhang District High-Tech 

Industrialization Promotion Center. 
Yanning Guo Harbin Inst. of Tech. 
Yueyong Lv Harbin Inst. of Tech. 
The finite-time attitude control problem for combined spacecraft with 
non-cooperative target is investigated in this paper. First, a novel 
dynamic model is developed using the interaction torque between the 
service and target spacecraft. Next, a super-twisting disturbance 
observer is improved to estimate the generalized disturbance for the 
service spacecraft in finite time. Then, a nonlinear terminal sliding mode 
attitude controller is designed for the combined spacecraft so as to 
converge the attitude system in finite time. Finally, numerical simulations 
validate the feasibility of the proposed controller. 

15:30-15:50 SatA8-7 

An Integrated Scheme for Designing Ship Straight Track Controller 
Based on Sliding Mode and Neural Network 
Xiaori Gao Dalian Maritime Univ. 
Xiaodong Liu Dalian Univ. of Tech. 
Yong Liu Dalian Maritime Univ. 
An integrated scheme for designing straight track control system of under 
actuated ship based on sliding mode and neural network was proposed in 
this paper. Two different sliding modes are designed both in course 

closed loop and straight track closed loop. The MLP technique was 
introduced to reduce the computation burden of neural network which 
was used for the uncertainties of course system, while the ocean current 
can be eliminated by integrating the designed sliding mode surface. The 
hyper parameter of the algorithm can be selected according to the 
practical experience of seafarers, which has the advantage of semantic 
interpretability and is convenient to adjust. The stability of the proposed 
algorithm was guaranteed via the Lyapunov analysis. Training vessel ”Yu 
Long” was adopted for verification simulation and the results show the 
effectiveness of the proposed algorithm. 

15:50-16:10 SatA8-8 

Appointed-finite-time Control for Quadrotor UAVs with External 
Disturbances: An Adaptive Sliding Mode Observer based Approach 
Wenquan Gong Shanghai Maritime Univ. 
Bo Li Shanghai Maritime Univ. 
Ke Qin Shanghai Maritime Univ. 
Yongsheng Yang Shanghai Maritime Univ. 
This work investigates the appointed-finite-time attitude tracking control 
problem for quadrotor unmanned aerial vehicles subject to external 
disturbances. More specifically, a terminal sliding mode based observer 
is designed firstly so that the external disturbances can be precisely 
estimated. Then, a novel appointed-finite-time controller is de-veloped to 
realize the attitude tracking objective by the technique of adding a power 
integrator. The appointed-finite-time stability of the proposed observer 
and controller is proved by rigorous Lyapunov theory. Finally, numerical 
simulation re-sults are presented to illustrate that the quadrotor can 
successfully accomplish the tracking task by utilizing the proposed 
controller. 

16:10-16:30 SatA8-9 

Complementary Sliding Mode Control for Variable Speed Variable 
Pitch Wind Turbine Based on Feedback Linearization 
Kai Gui Central South Univ. 
Lihui Cen Central South Univ. 
Fang Liu Central South Univ. 
Since the dynamic of the wind turbine is typically nonlinear, the 
conventional linear pitch control method results in a large deviation of the 
generator power. To address the aforementioned issue, a variable speed 
variable pitch control method combining feedback linearization and 
complementary sliding mode control (FLCSMC) for wind turbine is 
proposed. The affine nonlinear model of the system is investigated and 
then globally exactly linearized by means of feedback linearization 
theory. On this basis, compared with the conventional sliding mode 
control, the complementary sliding mode control with excellent tracking 
accuracy is designed to improve the performance of the system. Finally, 
the proposed controller is validated on the aeroelastic wind turbine using 
FAST (Fatigue, Aerodynamics, Structures, and Turbulence) simulator. 
The comparative experimental results demonstrate that the proposed 
FLCSMC in this paper can decrease the fluctuations of generator power 
and generator speed effectively and get better stability and robustness. 

SatA09 Room09 
Production planning and scheduling 13:30-16:30 
Chair: Tifan Xiong  Huazhong Univ. of Science and Tech. 
CO-Chair: Xinfu Pang Shenyang Inst. of Engineering 

13:30-13:50 SatA09-1 

Power Generation Efficiency Evaluation of Hydropower Plants 
Based on the DEA 
Zhiqiang Geng Beijing Univ. of Chemical Tech. 
Shaoxing Jing Beijing Univ. of Chemical Tech. 
Yongming Han Beijing Univ. of Chemical Tech. 
Xiaoyong Lin Beijing Univ. of Chemical Tech. 
The power generation efficiency of hydropower plants is an important 
factor affecting business performance and fulfilling corporate social 
responsibility. Scientific evaluation of power generation efficiency is an 
important basic work for power generation enterprises to improve the 
energy efficiency. Therefore, this paper proposes a DEA-based 
hydropower plants efficiency evaluation method. Based on the main 
factors affecting power generation, the average water consumption rate, 
average inflow rate, and monthly water consumption are input as the 
DEA, and monthly power generation is used as the output to establish a 
power generation efficiency evaluation model, and then energy efficiency 
of the hydropower plant is analyzed and evaluated. The results show that 
the power generation efficiency of hydropower plants is lower between 
April and September each year. At the same time, the power generation 
in the non-effective month of the hydropower plant can achieve effective 
after reasonable allocation of the slack variables of input and output 
based on the DEA. 

13:50-14:10 SatA09-2 

Novel Feedback-based Operators in Solving Multi-skill 
Resource-Constrained Project Scheduling Problem 
Yuan Tian Huazhong Univ. of Science and Tech. 
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Tifan Xiong Huazhong Univ. of Science and Tech. 
Zhenyuan Liu Huazhong Univ. of Science and Tech. 
Pengcheng Deng Huazhong Univ. of Science and Tech. 
Li Wan Huazhong Univ. of Science and Tech. 
Multi-skill resource-constrained project scheduling problem investigates a 
practical situation where resources can perform various tasks. Both the 
assignment of task-resource and the working sequence on each resource 
would arise solutions with various total duration and cost. Due to the 
NP-hard nature of such problem, two feedback-based operators are 
proposed to improve the quality of solutions. Different from classical 
operator in evolutionary algorithms, our approaches improve a solution 
by analyzing the schedule generated and make slight changes on the 
solution. To be specific, resource-leveling operator is used to balance the 
workload of resources while schedule-compress operator eliminates idle 
time on resources. Additionally, an encoding scheme with partial task list 
and resource list and flexible decoding scheme are introduced to adapt 
these operators. Experiments have been conducted and result validates 
the effectiveness the proposed operators.

14:10-14:30 SatA09-3 

The Influence of Managerial Entrenchment on Corporate Mergers 
and Acquisitions——The Mediating Effect of Equity Concentration 
Song Shan Jinhua Polytechnic 
Guanping Zhu Xi´an Univ. of Tech. 
Zhenxing Su Xi´an Univ. of Tech. 
Mergers and Acquisitions is one of the most important decisions in 
enterprise investment. An important M&A error often puts a company in 
trouble or even in the danger of bankruptcy. So, do managers' 
managerial entrenchment motives affect corporate M&A? In order to 
explore the relationship, this article uses the Shanghai and Shenzhen 
A-share listed companies as a sample to empirically test the influence of 
managerial entrenchment on corporate M&A. The research shows that: 
(1)Managerial entrenchment has a significant inverted U-type relationship 
with corporate M&A, which indicates that low managerial entrenchment 
promotes M&A and high managerial entrenchment inhibits M&A, and this 
relationship is more obvious in manufacturing and non-state-owned 
enterprises; (2)Equity concentration plays a mediating effect in the 
process of the influence of managerial entrenchment on corporate M&A.

14:30-14:50 SatA09-4 

Data-driven Scheduling Optimization of Ethylene Cracking Furnace 
System 
Xinwei Lin East China Univ. of Science and Tech. 
Liang Zhao East China Univ. of Science and Tech. 
Wenli Du East China Univ. of Science and Tech. 
Feng Qian East China Univ. of Science and Tech. 
The ethylene cracking furnace system convert a variety of hydrocarbon 
feeds into products such as ethylene and propylene in parallel. During the 
cracking process, the coke produced by the cracking will degrade the 
performance of the cracking furnace, so the furnace should be cleaned 
periodically. Scheduling of the cracking furnace system involves various 
raw materials, multiple furnaces, and multiple constraints, so it is a 
difficult mathematic programming problem. Previous studies have 
simplified the optimization model to obtain a corresponding mixed integer 
nonlinear programming (MINLP) model. In order to make the scheduling 
more suitable for the actual process, this paper develops the transfer-line 
exchanger (TLE) model, fuel consumption model, and super-high 
pressure steam (SS) model by using the actual plant data. A case study 
is put forward to demonstrate the effectiveness of the proposed method. 

14:50-15:10 SatA09-5 

A Distributed Rescheduling Approach to Railway Network with Fine 
Granularity in case of Emergencies 
Zhiwen Chen Central South Univ. 
Rihuang Liu Central South Univ. 
Wenfeng Hu Central South Univ. 
Tao Peng Central South Univ. 
Natural disasters or railway malfunctions usually cause some 
emergencies in high-speed railway operation. How to reduce the overall 
influence caused by such emergencies on the railway network is an 
important topic of highspeed railway operation. In this paper, we 
proposes a distributed scheduling approach to the railway network with 
fine granularity in case of emergencies, which handles the rescheduling 
problem of trains in each local area rather than in the global railway 
network. A mixed integer linear programming (MILP) model is proposed 
based on safety and timeliness of train operation. We also consider the 
constraints of station and line capacity to minimize traffic delays caused 
by emergencies on the overall railway network. In the case of small and 
medium-sized road networks, the model can be directly solved by 
commercial optimization software, which satisfies the real-time 
requirement. 

15:10-15:30 SatA09-6 

Optimal Scheduling Method for Cogeneration System Based on 
Heat Storage Device 
Zhang Xu Shenyang Inst. of Engineering 
Pang Xinfu Shenyang Inst. of Engineering 
Zhao Wenjing State Grid Liaocheng Electric Power Supply 

Company 
Liu Li Shenyang Inst. of Engineering 
Zhang Yifan Shenyang Inst. of Engineering 
Mou Zurong Shenyang Inst. of Engineering 
In the north of China, the problem of wind abandonment is very serious. 
In order to improve the ability of wind power consumption, a cogeneration 
system with an electric boiler is proposed. First, the mathematical model 
of the minimum power generation cost of the traditional unit and the 
optimized model are established. Second, the model is solved by using 
the particle swarm optimization algorithm. In addition, a power structure 
of combined heat and power system (CHP) is constructed for simulation 
experiments. Through experimental analysis, proving the feasibility of the 
model. Finally, Simulation results show that making the electric boiler 
work in the period of wind abandonment can effectively alleviate the wind 
abandonment phenomenon. It also can provide more space for the wind 
power and enhance the wind power consumption.  

15:30-15:50 SatA09-7 

Modeling and optimizing of flexible mixed-flow assembly line 
scheduling problem with non-tight operations priority constraints 
Hali Pang Northeastern Univ. 
Xu Yang Northeastern Univ. 
A scheduling problem of flexible mixed-flow assembly line with non-tight 
operations priority constraints is studied in this paper. A mathematic 
model is established to minimize the makespan. Considering the 
products assembly sequence and the assignment and sequence of 
product operations on each workstation, a genetic algorithm combined 
with neighborhood search strategy is designed. The optimal parameter 
configuration of the algorithm is found through the calculation 
experiments of different scale problems, and the effectiveness of the 
proposed algorithm is verified. 

15:50-16:10 SatA09-8 

Technician Scheduling in IT maintenance Service Considering Task 
Release Time 
CHEN-Ruiying Huazhong Univ. of Science and Tech. 
WANG-Chengtao Wuhan Windoor Information Tech. Company 
LIU-Zhenyuan Key Laboratory of Education Ministry for Ima

ge Processing and Intelligent Control 
How to make full use of the skills of each employee in IT maintenance 
service, allocate limited human resources, deal quickly and effectively 
with the failures, this paper establishes a model of technician scheduling 
considering task release time in IT maintenance service. In order to solve 
this problem, four greedy algorithm rules are used to solve, and four 
neighborhood structures are designed based on the characteristics of the 
problem to form a variable neighborhood search algorithm. In addition, 
the variable neighborhood search is integrated into the genetic algorithm 
to solve the problem. Based on the actual case, a comparative 
experiment is carried out. It is concluded that incorporating the variable 
neighborhood search into the genetic algorithm can make the results 
better.  

16:10-16:30 SatA09-9 

Optimization of Mechanization Construction of Overhead 
Transmission Lines Based on Genetic Algorithm 
Dong Xie State Grid Hubei Economic Research Inst. 
Ting Guo State Grid Hubei Economic Research Inst. 
Fangcheng Zhou State Grid Hubei Economic Research Inst. 
Yifei Wu Wuhan Univ. 
Xiangtao Zhuan Wuhan Univ. 
More and more attention has been paid to the mechanized construction 
of overhead transmission lines, but there is no evaluation criteria and 
theoretical benchmark for the design of mechanized construction. In this 
paper, an evaluation system including mechanization rate, construction 
cost and construction working-days is proposed. Based on this evaluation 
method, this paper uses genetic algorithm to optimize the construction 
scheme. The effectiveness of the propose method is shown through case 
study. Case study results show that given the parameters, using the 
proposed evaluation model and genetic algorithm for optimization, an 
optimized construction scheme can be obtained that is superior to the 
conventional manual construction scheme. For mechanized construction 
scheme design, the model proposed in this paper containing three 
evaluation indexes can be used to evaluate the scheme, and the 
optimized scheme can provide reference for mechanized construction 
design.  

SatA10 Room10 
Big data and knowledge automation 13:30-16:30 
Chair: Yurong Song Nanjing Univ. of Posts and

 Telecommunications 
Chongqing Univ. 



Book of Abstracts CCDC 2020 

- 115 - 

13:30-13:50 SatA10-1 

Data analysis of public food safety cases based on Apriori 
Kun Bu Beijing Univ. of Tech. 
Xiaoli Li Beijing Univ. of Tech. 
Kang Wang Beijing Univ. of Tech. 
Yang Li Communication Univ. of China 
With the development of public security information system, a large 
number of food safety cases are stored in the database. This study uses 
the HMM model and the Viterbi algorithm as text processing 
technologies. We downloaded 3555 food safety criminal judgments, 
Chinese word segmentation is an effective way to deal with them. We can 
find the high frequency words after processing the segmentation results, 
the key words of the case were extracted, such as the name and carrier 
of harmful food additives, the crime time and the crime place. The Apriori 
algorithm is used to analyze the internal rules of common food safety 
cases, which has certain reference significance for combating and 
preventing food safety crimes. 

13:50-14:10 SatA10-2 

Application Research of Web Log Mining in the E-commerce 
Yuanyuan Wang Weifang Engineering Vocational College 
Hailin Liu Weifang Engineering Vocational College 
Qianqian Liu Weifang Engineering Vocational College 
Web log mining is an effective data mining and analysis processing 
technology based on Web logs. The development of e-commerce is an 
important symbol of modern business models. This paper introduces the 
concept of Web log mining, analyzes the process of Web log mining, and 
discusses the application of Web log mining technology in e-commerce. 
Applying Web log mining technology to the development of e-commerce 
can not only improve user experience and satisfy user preferences for 
personalized recommendation, but also help e-commerce companies 
understand customer intent, identify potential customers, improve and 
enhance website systems, and promote the development of the 
e-commerce industry.

14:10-14:30 SatA10-3 

Quality Detection of Beef Based on Spectral Signal Quantile Graph 
Network Analysis Method 
LIU Jie Wuhan Textile Univ. 
XU Huibin Wuhan Textile Univ. 
BAO Shengqiao Wuhan Textile Univ. 
WANG Hao Wuhan Textile Univ. 
LI Li Wuhan Textile Univ. 
Under the viewpoint of the duality of time series and complex networks, 
this paper proposed a novel method to map spectral signals to complex 
network maps for the problem that ‘products doped with viscera in meat 
products are difficult to detect by conventional food spectrometers. The 
associated network graph analysis method of the quantile graph extracts 
the ‘intrinsic geometric topological characteristics’ of the food spectrum 
signals obtained by the detection. It conducts the quality inspection 
research of the remanufactured meat products as the ‘sensitive 
characteristic quantity’ of the industrial inspection. Numerical experiments 
show that, based on the data collected by the conventional spectrometer, 
the single feature extracted by our algorithm can successfully distinguish 
the pure beef and the doped beef with different animal internal organs. 
This method is different from some existed methods reported in the 
existing quality inspection literatures. It is not necessary to start 
monitoring the sample as a mature product by using algorithm proposed 
in our paper, which has the remarkable advantages of being fast, simple, 
reliable and easy to perform.

14:30-14:50 SatA10-4 

A improved common principal components based dimension 
reduction method for multivariate time series analysis 
Shengqiang Ye Chongqing Univ. 
Ke Zhang Chongqing Univ. 
Existing traditional dimension reduction methods for multivariate time 
series have limitations for principal feature preservation, and have impact 
on the quality of data mining. Therefore, from the perspective of shape 
features of data, a novel dimension reduction method of multivariate time 
series based on improved common principal components was proposed. 
In training datasets, centers for multi-time series of each category were 
obtained through the improved DTW Barycenter Averaging method. And 
then the common principal component analysis of the central time series 
in each category is carried out. In this way, the dimension of multi-time 
series can be reduced. The comparative experimental results show that 
the proposed method can reduce dimension effectively and achieve a 
good classification effect. 

14:50-15:10 SatA10-5 

Clustering collaborative filtering recommendation algorithm of 
users based on time factor 
Xingcheng Pu Chongqing Univ. of Posts and 

Telecommunications 

Bingqian Zhang Chongqing Univ. of Posts and 
Telecommunications 

Collaborative filtering recommendation algorithm is the most widely used 
recommendation algorithm in recommendation systems. Based on the 
collaborative filtering recommendation algorithm, a time-based user 
clustering collaborative filtering recommendation algorithm is proposed. 
In this novel algorithm, all users and their interest changes are 
considered. There are three mainly improved steps in this novel 
algorithm. Firstly, the user rating time is added to increase the similarity 
between users when users are clustered. Secondly, in order to reduce the 
search space of similar users, only the nearest neighbor with a high 
similarity to the target user can be found in the cluster by adding the 
rating time. Finally, the traditional collaborative filtering recommendation 
algorithm is used to recommend the target users in the clustered data set. 
By using the MovieLens100K dataset, some experiments show the 
validity of the algorithm. 

15:10-15:30 SatA10-6 

Chinese Text Keyword Extraction Based on Doc2vec And TextRank 
Wei Wang Wuhan Univ. of Tech. 
Xiangshun Li Wuhan Univ. of Tech. 
Sheng Yu Wuhan Univ. of Tech. 
Aiming at the impact of semantic relations between texts on text keyword 
extraction, a method of keyword extraction based on Doc2vec and 
TextRank algorithms was proposed. Doc2vec is used to represent the 
vocabulary vector of the text set. Based on the correlation between text 
and vocabulary and the difference between vocabulary semantics, the 
transition probability matrix of TextRank is improved, and keyword 
extraction is performed. Experimental results show that this method is 
superior to traditional keyword extraction in the accuracy of keyword 
extraction, and proves that using Doc2vec for word vector representation 
improves the performance of the TextRank algorithm.  

15:30-15:50 SatA10-7 

Chinese Named Entity Recognition for Hazard And Operability 
Analysis Text 
FangGuo Li Beijing Univ. of Chemical Tech. 
BeiKe Zhang Beijing Univ. of Chemical Tech. 
Dong Gao Beijing Univ. of Chemical Tech. 
To solve the problem that it is difficult to identify the key Chinese entity 
information in the hazard and operability analysis text, a deep neural 
network model based on bidirectional long short-term memory and 
conditional random field (BiLSTM-CRF) is proposed to identify key 
named entities in the text. In the word vector pre-training process, 
bidirectional encoder representation from transformers (BERT) model is 
used to pre-train word vectors instead of the static word vectors in the 
traditional word2vec model, and then obtain context-related dynamic 
word vectors, to improve the representational ability of word vectors, and 
solve the problem of word boundary division when word vectors are used 
in Chinese corpus training. This model has the ability of complete the task 
of Chinese named entity recognition. The F1 value on the test corpus 
reaches 93.31%, which is 21.82% higher than conditional random field 
(CRF) Baseline, and 4.49% higher than the traditional BiLSTM-CRF 
model. The experimental results show that the BERT-BiLSTM-CRF 
model is effective for the named entity recognition (NER) task of the 
hazard and operability analysis text, and it is helpful to automatically 
extract the relationship between the entities in the hazard and operability 
analysis text and build safety analysis knowledge graph. 

15:50-16:10 SatA10-8 

Dynamic Features Based Rumor Detection Method 
Zhongyi Meng Nanjing Univ. of Posts and Telecommunications 
Shikang Yu Nanjing Univ. of Posts and Telecommunications 
Ruqi Li Nanjing Univ. of Posts and Telecommunications 
Guoping Jiang Nanjing Univ. of Posts and Telecommunications 
Yurong Song Nanjing Univ. of Posts and Telecommunications 
Rumor detection is a hot research issue, and this technology is widely 
used in various social sites such as Facebook, Twitter and Weibo. The 
existing rumor detection technologies are mainly divided into two 
categories: one is traditional machine learning methods such as SVM 
based on user, content and propagation features, and the other one is 
neural network model, such as LSTM. In this paper, we propose a novel 
feature change extraction framework, which combines the advantages of 
traditional feature detection and neural network detection. We use this 
framework to extract the change information of dynamic features we 
define. Compared with relevant studies, our experiment obtains a better 
identification effect on two microblog datasets. At the same time, our 
method has better performance on detecting rumors at early stage.  

16:10-16:30 SatA10-9 

Research on Person Recognition Model of Domain Adaptive 
Learning 
Ming-hai Jiao Northeastern Univ. 
Wei-ming Duan Northeastern Univ. 
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Jue Wang Northeastern Univ. 
Ben-dong Luo Northeastern Univ. 
Chi Zhang Northeastern Univ. 
Xiang-yu Sun Northeastern Univ. 
The person recognition problem in different domain is a hard challenge 
on lower accuracy of object detection with massive image data, that is the 
gap between person target and background is small and hard to 
distinguish different posture of person target. The novel domain adaptive 
person detection model based on transfer data training is proposed for 
detecting data on new target domain. And domain adaptive loss function 
is designed to control the difference between the two models with self 
training, so as to avoid catastrophic forgetting in the source domain. And 
then the experiment results show that the improved deep self training 
domain adaptive learning model and loss function algorithm are effective 
and efficient for person recognition problem. 

SatA11 Room11 
Control and operation of robotic manipulators 13:30-16:30 
Chair: Guoyu Zuo Beijing Univ. of Tech. 
CO-Chair: Zhangchao Pan Northeastern Univ. 

13:30-13:50 SatA11-1 

Welding robot positioning method based on machine vision and 
laser ranging 
Bangwang Hou School of Control Engineering and Northeastern

 Univ. 
Yiding Zhao School of Control Engineering and Northeastern

 Univ. 
In order to solve the problem of the accurate positioning of the welding 
robot in the automatic bar production, this paper proposes a positioning 
method of the welding robot based on machine vision and laser ranging. 
The traditional positioning method of welding robot mainly adopts the 
Hand-eye calibration mode, however, the essence of Hand-eye 
calibration is to obtain the conversion relationship from camera 
coordinate system to robot end actuator coordinate system through 
complex matrix operation. The calculation process of this method is too 
lengthy, and it is difficult to achieve the required accuracy of welding. The 
precise positioning of welding robot mainly includes plane coordinate 
positioning and depth positioning. First of all, this paper is based on the 
principle that the distance between the camera and the object to be 
photographed and the size of the camera image are proportional to the 
size of the object, the pixel coordinates obtained from the image 
processing are transformed into the plane coordinates of the final target 
point to be welded by the method of machine vision. At the same time, in 
view of the distortion caused by the camera in the imaging process, this 
paper uses the Zhang calibration method to correct the distorted image. 
Finally, the resistance detection circuit proposed is used to determine the 
final welding position. The experimental results show that the positioning 
method of the welding robot has the advantages of easy realization and 
high positioning accuracy, which can fully meet the welding requirements 
and improve the efficiency of automatic welding of the label. 

13:50-14:10 SatA11-2 

Improved RRT Path Planning Algorithm for Humanoid Robotic Arm 
Yuelei Liu Beijing Univ. of Tech. 
Guoyu Zuo Beijing Univ. of Tech. 
With the aging of the population and the increase in the employment cost 
of the elderly service industry, the elderly service robot has become an 
important development field. However, the working environment of the 
service robot is complex, and the robot arm may collide with the 
environmental obstacles, which will cause damage not only to the 
obstacles but also to the robot arm and even the served object. In this 
paper, an improved rapidly exploring random tree algorithm is proposed 
for path planning of humanoid robotic arm. First, the threshold of random 
probability sampling is set as the selection criterion of the extension 
mode. Then the random sampling value and the probability sampling 
threshold are compared, and the target point is determined as a random 
point if the random sampling value is within the set threshold value. 
Otherwise, the new node will be expanded under the joint action of the 
target gravity and the random point gravity. This is the extension of 
classification based on random probability. Finally, the breadth-first 
search is used to smooth the initial exploration path. The simulation 
results show that the proposed method can effectively reduce the path 
planning time and path length.

14:10-14:30 SatA11-3 

STM32 and UCOSIII based Engraving Machine Motion Control 
System 
Liu Shangyang Hangzhou Dianzi Univ. 
Dong Zhekang Hangzhou Dianzi Univ. 
Lin Huipin Hangzhou Dianzi Univ. 
Gao Mingyu Hangzhou Dianzi Univ. 
This paper proposes a design scheme of engraving machine motion 
control system based on STM32 and UCOSIII. Specifically, the system 
takes embedded processor STM32F407ZGT6 as the control core. During 
trajectory planning, sine acceleration is utilized for linear interpolation and 

chord length approximation for arc interpolation. And the system realizes 
human-computer information interaction and state information feedback 
of engraving machine through CAN bus. The system uses embedded 
operating system to improve the real-time performance of the system. 
Particularly, the multi-task processing mechanism of UCOSIII makes the 
motion control of engraving machine more smoothly and the response of 
the system is obviously improved, compared with the conventional 
implementations (without operating system). The experimental results 
demonstrate that the motion control system of the engraving machine has 
the advantages of low cost, high reliability, as well as the certain 
engineering application value.

14:30-14:50 SatA11-4 

Manipulator Package Sorting and Placing System Based on 
Computer Vision 
Zhangchao Pan Northeastern Univ. 
Zixi Jia Northeastern Univ. 
Kaiyuan Jing Northeastern Univ. 
Yinguang Ding Northeastern Univ. 
Qianmeng Liang Northeastern Univ. 
Nowadays the logistics industry is developing rapidly. This paper 
proposes and designs a vision-based manipulator express sorting and 
delivery system for the problem of express stacking. This system 
combines computer vision, deep learning, manipulator control and motion 
planning technologies. This paper uses the YOLO algorithm and PCL to 
determine the position and normal vector of the pick-up point of the 
package, plans and controls the movement of the manipulator to the 
target position to suck the package, and uses vision to determine the size 
of the package and obtain customer information. Compared with RCNN 
and SDD algorithm, YOLO has a faster detection speed [1], and at the 
same time, it handles small stacked targets such as express boxes with 
higher accuracy. Therefore, this system uses the YOLOv3 algorithm to 
improve the system's extraction accuracy and speed. Finally, the success 
rate of the system was 75%, and the completion time was about 15s. 

14:50-15:10 SatA11-5 

Manipulator Control Method Based on Deep Reinforcement 
Learning 
Rui Zeng Southwest Univ. of Science and Tech. 
Manlu Liu Southwest Univ. of Science and Tech. 
Junjun Zhang Southwest Univ. of Science and Tech. 
Xinmao Li Southwest Univ. of Science and Tech. 
Qijie Zhou Southwest Univ. of Science and Tech. 
Yuanchen Jiang Southwest Univ. of Science and Tech. 
Robotic arm have transformed the manufacturing industry and have been 
used for scientific exploration in human inaccessible environments. The 
existing manipulator control methods based on deep reinforcement 
learning usually discretize the action space or consider the planar 
manipulator, which results in great limitations of the tasks that the 
manipulator can accomplish complete. In this paper, we propose a control 
method based on the Deep Deterministic Policy Gradient (DDPG) 
algorithm for the 6 degree-of-freedom manipulator that reach the object 
position in three-dimensional space. This paper designs two types of 
reward functions, and introduces the manipulability index into the 
algorithm. The manipulability index evaluates the flexibility of the robotic 
arm in the work space, which is referenced by the algorithm to optimize 
the joint pose of the robotic arm to reach the object position. By building a 
simulation platform to compare the algorithms based on two reward 
functions, the effectiveness of the DDPG algorithm is verified, and the 6 
degree-of-freedom manipulator can reach the object position with more 
flexible posture based on the DDPG algorithm with manipulability index. 

15:10-15:30 SatA11-6 

Adaptive Dynamic Programming-Based Sliding Mode Optimal 
Position-Force Control for Reconfigurable Manipulators with 
Uncertain Disturbance 
Xinye Zhu Changchun Univ. of Tech. 
Bing Ma Changchun Univ. of Tech. 
Bo Dong Changchun Univ. of Tech. 
Keping Liu Changchun Univ. of Tech. 
Yuanchun Li Changchun Univ. of Tech. 
In this paper, a sliding mode optimal position-force control method is 
proposed for constrained reconfigurable manipulators with disturbance 
based on adaptive dynamic programming (ADP) method and policy 
iteration (PI) algorithm. The sliding mode control is developed to 
compensate the model uncertainties, and the improved performance 
index function includes the sliding mode function and disturbance 
function. Then, the position-force control problem of the reconfigurable 
manipulator system under disturbance is transformed into an optimal 
control issue. The solution of Hamiltonian-Jacobi-Bellman (HJB) equation 
can be solved by using ADP and PI methods, and then the approximated 
sliding mode optimal control policy can be derived by constructing the 
critic neural network (NN). The closed-loop robotic system is proved to be 
asymptotic stability by using Lyapunov theory. Finally, simulations are 
provided to demonstrate the effectiveness of the proposed method.  
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15:30-15:50 SatA11-7 

Optimal Fault Tolerant Control of Reconfigurable Manipulator with 
Actuator Saturation 
Fujie Nie Changchun Univ. of Tech. 
Fan Zhou Changchun Univ. of Tech. 
Bo Dong Changchun Univ. of Tech. 
Tianjiao An Changchun Univ. of Tech. 
Yuanchun Li Changchun Univ. of Tech. 
In this paper, an optimal active fault tolerant control (FTC) method is 
presented for reconfigurable manipulator with actuator saturation based 
on the adaptive dynamic programming (ADP) approach. First, the 
saturation constraints of the manipulator systems are tackled by using 
hyperbolic tangent functions. Second, an actuator fault function, which is 
estimated via a fault observer, is used to construct the performance index 
function. Then, the solution of Hamiltonian-Jacobi-Bellman (HJB) 
equation is solved by using ADP and policy iteration (PI) methods, and 
the optimal performance index function is approximated by establishing a 
critic neural network (NN). Based on the Lyapunov theory, the 
closed-loop manipulator system is proved to be asymptotic stable under 
the optimal FTC system. Finally, simulation results are demonstrated the 
validity of the proposed scheme. 

15:50-16:10 SatA11-8 

Adaptive Sliding Mode Neural Network-Based Composite Control of 
Robot Manipulators for Trajectory Tracking 
Xingbo Wang Nanjing Univ. of Posts and Telecommunications 
Jidong Qian Nanjing Univ. of Posts and Telecommunications 
In this paper, an adaptive sliding mode control for a robot manipulator 
based on RBF neural network is proposed. A new form of fast terminal 
sliding mode is used in this approach. Neural networks is developed to 
estimate unknown terms of the robot manipulator. The tracking 
performance of the controller is established using the Lyapunov stability 
theory. Theoretical analysis and simulation results verify the nonsingular 
fast terminal sliding mode controller can achieve faster and higher 
precision performance in comparison with the conventional continuous 
sliding mode control method.  

16:10-16:30 SatA11-9 

Linear Active Disturbance Rejection Control of Pneumatic 
Translational Parallel Manipulator with Consideration of Position 
Error Compensation 
Aidong Zhu Beijing Inst. of Tech. 
Tao Wang Beijing Inst. of Tech. 
BO WANG Beijing Inst. of Tech. 
For joint space control of the pneumatic translational parallel manipulator, 
in order to improve the tracking accuracy of the space trajectory, not only 
the tracking error of a single driving limb needs to be reduced, but also 
the coupling of driving limbs and the motion coordination need to be 
considered. A linear active disturbance rejection control with 
consideration of position error compensation is proposed for pneumatic 
translational parallel manipulator. A linear active disturbance rejection 
controller is used for single driving limb to overcome the compressibility of 
the gas, the time-varying load and the friction. In addition, position error 
compensation is used to solve the problem of the motion coordination, 
further reducing tracking error of space trajectory. The effectiveness of 
the control strategy is verified by experiment. 

SatA12 Room12 
Video processing and visual servoing for 
intelligent robots (I) 13:30-16:30 
Chair: Jun Meng Zhejiang Univ. 
CO-Chair: Xungao Zhong Xiamen Univ. of Tech. 

13:30-13:50 SatA12-1 

Relative Localization for UAVs Based on April-Tags 
Boxin Zhao Air force Engineering Univ. 
Zongzhe Li Air force Engineering Univ. 
Jun Jiang Air force Engineering Univ. 
Xiaolin Zhao Air force Engineering Univ. 
The formation flight of small UAV is one of the main directions of its 
development. However, relative positioning between UAVs is a key 
technology to ensure effective cooperative formation flight of UAV. At 
present, small UAVs mainly rely on GPS module for positioning, which is 
not high enough in positioning precision and is unstable in indoor 
environments. Therefore, their own sensors become particularly 
important in determining the relative position relationship among the 
formation members. To solve the above problems, this paper designed a 
UAV flight relative positioning algorithm based on cooperative marker 
under the robot operating system (ROS), and applied it to the actual 
control of quad-rotor UAV AR.Drone2.0. The results showed that the UAV 
can follow the marker stably when the marker moves stably and slowly 
(1m/s). 

13:50-14:10 SatA12-2 

Curve Control Points-based Feature Extraction for Visual Servo with 
rotational pose compensation 
Yao Zhang Shandong Univ. of Science and Tech. 
Na Wang Shandong Univ. of Science and Tech. 
Haixia Wang Shandong Univ. of Science and Tech. 
Xiao Lu Shandong Univ. of Science and Tech. 
Zhiguo Zhang Shandong Univ. of Science and Tech. 
Chunyang Sheng Shandong Univ. of Science and Tech. 
The spline curve is commonly used for describing the contour of the 
target object in the field of image-based visual servo (IBVS). However, 
this method has the disadvantage of low sensitivity and poor precision 
when facing the camera's rotational motions. To solve this problem, a 
visual servo system with rotational pose compensation is presented in 
this study. The NURBS (Non Uniform Rational B-spline) curve is firstly 
used to obtain the curve control points by fitting the projected curve of the 
target contour on the image plane. And then, the control points are 
employed for constructing the image Jacobian matrix. The rotational 
compensation controller is designed to compensate the rotational 
motions of the robot. To verify the feasibility of this method, a set of visual 
servo tasks are carried out on the Puma560 platform. Experimental 
results demonstrate that the proposed method has high accuracy and 
computational efficiency.

14:10-14:30 SatA12-3 

An Improved 6D Pose Estimation Method Based on Point Pair 
Feature 
Guokang Wang Zhengzhou Univ. 
Lei Yang Zhengzhou Univ. 
Yanhong Liu Zhengzhou Univ. 
3D-Object detection and pose estimation of free-form rigid objects is a 
major part in manipulation tasks. Recently, the feature-based method 
Hs-PPF (point pair feature method proposed by Hinterstoisser) has 
shown a promising result with high recall rate and strong robustness 
against sensor noise and clutter. On this line, we propose here a new 
voting scheme with a series of improvements including scene points 
indexes disruption, scene points partition and supporting points removal 
strategies, which significantly reduces the computational time. The 
experiments on public available dataset demonstrate that our approach, 
with reasonable configuration, is much faster than Hs-PPF without 
significant sacrifice of recognition performance.

14:30-14:50 SatA12-4 

Flow-Guided Single Object Tracking Framework in UAV Aerial Video 
Wenjun Zhu Zhejiang Univ. 
Xi Yu Zhejiang Univ. 
Jun Meng Zhejiang Univ. 
Tracking target in UAV aerial video is challenging for at least two 
reasons: (1) the target have small scale relative to the image which leads 
to have less feature information; and (2) compared to the traditional 
tracking, drones bring new challenges to the tracking methods, even the 
combination of several diffilt scenarios. Notice that the most existing 
trackers only consider appearance feature of the current frame, and 
hardly benefi from information between time and motion sequence. In this 
paper, we address both issues inspired by time sequence and motion 
information. In particular, we proposed a network that unifis Siamese 
subnetwork and optical flw estimation in a framework. Given an aerial 
video, a CNN subnetwork is used for feature extraction and a flw 
subnetwork is used for flw estimation. Then according to target historical 
motion speed, EA module is used to reduce the redundant motion 
information by scale estimation and FA module is used for feature fusion. 
Finally each aggregated feature and template feature is fed into region 
proposal subnetwork. Extensive experiments are performed on popular 
aerial video datasets, and our proposed method achieves promising 
performance in comparison with state-of-the-art trackers. 

14:50-15:10 SatA12-5 

Linear Weighted Median Filtering for Stereo Disparity Refinement 
Bin Chen Wuhan Univ. of Science and Tech. 
XinCheng Tan Wuhan Univ. of Science and Tech. 
To solve contradictions between the error disparities removal and the 
edges preserving in the disparity refinement step, a novel linear weighted 
median filter is proposed and applied to the disparity refinement for stereo 
algorithms. First, the classic average aggregation strategy in the guided 
image filter (GIF) is replaced by a weighted aggregation based on the 
mean of square error (MSE), and a novel edge-preserving filtering named 
WAGIF is proposed. The WAGIF achieves filtered images with sharper 
edges than those via GIF by applying weighted aggregation. Then, the 
proposed WAGIF is applied to design a weighted median filtering. With 
the assistant of the local histogram technology, the proposed weighted 
median filtering has a linear computational complexity. Furthermore, the 
experiments show that disparity errors and holes in disparity maps are 
removed significantly by the proposed refinement approach while edges 
are preserved well. The accuracy of the final refined disparity maps is 
improved significantly, even the proposed approach is applied to some 
classic stereo algorithms. 
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15:10-15:30 SatA12-6 

Noises Adaptive Filtering Structure for Robotic Positioning Using 
Monocular Vision 
Xungao Zhong Xiamen Univ. of Tech. 
Zetao Yang Xiamen Univ. of Tech. 
Chunxiao Miao Xiamen Univ. of Tech. 
Guizhi Yang Xiamen Univ. of Tech. 
Xiafu Peng Xiamen Univ. 
This paper has developed a new monocular vision feedback control 
strategy based on the adaptive filtering structure, for robotic positioning 
without noise parameters. In real robotic workshops, the perfect statistic 
knowledge of the the system noise and observation noise are not easy to 
be derived, thus a noise adaptive filtering structure is firstly studied for the 
nonlinear mapping on-line identification between robotic vision and motor 
spaces. In our finding, the Kalman recursive filtering gain is improved by 
a feed-forward neural network, in which the neural estimator dynamic 
adjustment its weights to minimization the error of vision-motor mapping 
estimation, do need not the knowledge of noise variances. Finally, the 
proposed vision servoing control based on adaptive filtering has been 
successful implemented in robotic positioning tasks, and the 
experimental results demonstrate its validity and practicality for a 
six-degree-of-freedom (DOF) robotic system.  

15:30-15:50 SatA12-7 

Pedestrian Target Tracking Algorithm Based on Improved RANSAC 
and KCF 
Weiguang Li South China Univ. of Tech. 
Jiale Wu South China Univ. of Tech. 
Hongjie Lu South China Univ. of Tech. 
Jiaxiang Dong South China Univ. of Tech. 
Hao Wan South China Univ. of Tech. 
In order to track the specific pedestrian targets in public places, a 
universal pedestrian tracking algorithm based on improved RANSAC and 
KCF (Kernel Correlation Filter) was proposed. First, the improved 
RANSAC algorithm is used to match the SURF descriptor, the 
surveillance video of the target is automatically identified and the location 
of the target is marked. Second, the KCF classifier and the 
foreground-background model based on the color feature are trained 
respectively to obtain the target confidence map through feature fusion, 
which are used to predict the location of the next frame of the target. 
Third, the improved algorithm and the original KCF were tracked on 
several public data sets respectively, the results show that accuracy of 
the improved algorithm is higher than the original one. Finally, the target 
tracking experiments of different public places are carried out, and the 
versatility of the proposed algorithm are verified. 

15:50-16:10 SatA12-8 

A fruit detection algorithm based on R-FCN in natural scene 
Liu Jian Shenyang Jianzhu Univ. 
Zhao Mingrui Shenyang Jianzhu Univ. 
Guo Xifeng Shenyang Jianzhu Univ. 
Aiming at the problem of poor precision and low efficiency of the vision 
system when agricultural robot picks fruit, this paper effectively fuses 
deep learning with machine vision, and proposes a new algorithm for fruit 
recognition and location, R-FCN, a deep learning algorithm combining 
regional suggestion network (RPN) and full convolutional neural network 
(FCN). The proposed algorithm uses FCN to convolve the input image to 
achieve feature extraction at the pixel level. Among them, the fusion of 
residual network can make the deep network have more abundant 
feature information for fruit recognition, and deconvolution can realize the 
visualization of detection results. Using RPN generates multiple 
candidate boxes on the feature map after convolution operation, this can 
effectively separate the image foreground and background. Training was 
conducted on the public COCO data set, and testing experiments were 
conducted on the different states of three different fruits. The 
experimental results show that the algorithm in this paper improves the 
detection accuracy by 0.71% and 0.33% respectively compared with the 
previous algorithm in apple and orange recognition. It can also have a 
recognition accuracy of 82.30% for banana, which is a large-scale fruit. 
For different input images, it can realize the visualization of fruit 
recognition and location, reduce the influence of branches and leaves 
occlusion, enhance the robustness of the system, and improve the 
efficiency of picking.  

16:10-16:30 SatA12-9 

Research on Improved Dark Channel Dehazing Algorithm Based on 
Parameter Differentiating Sky Area 
Liu Tao Wuhan Univ. of Science and Tech. 
Liu Yi-min Wuhan Univ. of Science and Tech. 

For the dark channel prior defogging algorithm, there are problems such 
as sky region distortion and darkening of the restored image. An 
optimization method based on parameter α to distinguish between sky 
and non-sky regions is discussed. First, correct the rough transmittance 
estimation method for the bright area of the sky. Then, discuss the 

effectiveness of the distinction between the sky and the sky region by α 
and tolerance parameter K. Estimate the rough transmittance of the sky 
and non-sky regions separately. And it is refined by adaptive median 
filtering and guided filtering. Finally, the atmospheric light values 
estimated by the quadtree subspace partitioning method and the 
variogram are respectively substituted into the atmospheric scattering 
model to compare the advantages and disadvantages of the restored 
image effect. The Experiments prove that the algorithm in this paper has 
the advantages of strong robustness, can cope with complex scenes, and 
maintain the normal color of the sky area after defogging, especially 
compared with the existing methods. Improved the defogging ability and 
visual effect.

SatAIS Room13 
Interactive Session 13:30-16:30 

SatAIS-1 

Research on Temperature Control System of Ink Path of Inkjet 
Printer Based on Dynamic Matrix Control Algorithm 
Lu Sun, Shanghai Inst. of Tech. 
Wei Lin Shanghai Inst. of Tech. 
Xiongfeng Zhong Shanghai Inst. of Tech. 
Yu Jia Cheng Shanghai Inst. of Tech. 
Liu Yuanzhen Shanghai Inst. of Tech. 
In order to reduce the influence of ink viscosity change on the printing 
effect, this paper explores the effect of ink temperature change on the 
viscosity of the ink, so as to control the ink temperature to change the ink 
molecular tension to achieve the purpose of adjusting the viscosity of the 
ink. According to the weak nonlinearity, large hysteresis and large inertia 
of the ink temperature control system, the conventional PID algorithm can 
not meet the requirements of printing quality. This paper proposes the 
temperature control strategy of dynamic matrix control (DMC) algorithm, 
which has strong The anti-interference ability, suppression overshoot, 
and small steady-state error overcome the influence of the variable 
pipeline environment on the ink ejection point. At the end of the paper, the 
simulation is carried out to verify that the control system has better 
robustness and suppression of overshoot than the conventional PID 
algorithm in terms of system response speed and suppression of 
overshoot. Not only improve the quality of the print, but also reduce the 
failure rate of the nozzle. 

SatAIS-2 

Optimization of steam turbine start-up based on nonlinear function 
Chao Dong Univ. of Jinan 
Bin Wang Jinan Public Security Bureau 
Yongjian Sun Univ. of Jinan 
Xiaohong Wang Univ. of Jinan 
Taking a 300MW steam turbine unit as the research object, this 
optimization uses ANSYS fifinite element software to simulate the start-up 
scheme under the standard working condition, then uses ANSYS 
software to calculate the start-up schemes with different temperature rise 
rates, extracts the data of the real-time damage value and the time 
corresponding to the temperature rise rate, and then uses the nonlinear 
regression method to fifit the data the real-time damage value and time ti 
are combined into a nonlinear equation, which is brought into our model, 
and then the optimal ti value, that is, the optimal startup scheme, is 
calculated by genetic algorithm. Finally, the stress value of the most 
effective start-up scheme is analyzed. Under the premise of ensuring the 
safe operation of the unit, the total start-up time is shortened by 
34.83min, the effificiency is improved, and the economic type of the unit 
start-up process is also improved. 

SatAIS-3 

Research on the Development of High-tech Industry Base on the Big 
Date of Book materials 
Yanfeng Lin Qingdao Univ. of Science and Tech. 
High-tech industry plays a leading role in the development of national 
economy. It is the stabilizer and enhancer of China's economic 
development. Based on the analysis of the advantages, disadvantages, 
opportunities and threats of the development of high-tech industries, this 
paper quantitatively evaluates the specific development status of the 
high-tech industry based on the book big data , and puts forward some 
countermeasures for the development of high-tech industries with 
reference to the evaluation results.  

SatAIS-4 

Upgrade of Monitoring and Interlocking Alarm System of Magnet 
Temperature for HIRFL 
Lili Li Inst. of Modern Physics, Chinese Ac

ademy of Sciences 
Jia Yin Inst. of Modern Physics, Chinese Ac

ademy of Sciences 
Jianchuan Zhang Inst. of Modern Physics, Chinese Ac

ademy of Sciences 
Jianjun Su Inst. of Modern Physics, Chinese Ac
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ademy of Sciences 
Ruixia Tian Inst. of Modern Physics, Chinese Ac

ademy of Sciences 
Yanyu Wang Inst. of Modern Physics, Chinese Ac

ademy of Sciences 
Taking Accelerator magnet system is a major guarantee for ion beam 
running in vacuum tube over long-distance transmitting. Monitoring 
system of magnets temperature needs to fulfill the basic function of 
remote monitoring and alarming. In order to use unified interface and be 
easy to publish process variables (PVs), a new system is developed and 
presented in this paper. This software is designed based on Experimental 
Physics and Industrial Control System (EPICS), and a new device 
support file is also developed. It is realized to acquire temperature data 
from onsite devices, display the real-time data and store historical data 
automatically. When abnormal data is received it will alert immediately. 
The interlock module will work at the same time. After being running in 
the central control room for nearly two years, this system is proved to be 
extremely accurate and reliable. 

SatAIS-5 

The Development and Research of Status Monitoring Based on 
EPICS 
Ruixia Tian Inst. of Modern Physics, Chinese Ac

ademy of Sciences 
Jianjun Su Inst. of Modern Physics, Chinese Ac

ademy of Sciences 
Jianchuan Zhang Inst. of Modern Physics, Chinese Ac

ademy of Sciences 
Lili Li Inst. of Modern Physics, Chinese Ac

ademy of Sciences 
Yanyu Wang Inst. of Modern Physics, Chinese Ac

ademy of Sciences 
Status monitoring is a crucial part of the accelerator control and operating 
system and real-time performance of status monitoring control system is 
claimed higher and higher. Therefore, many special designed methods 
are proposed for the different status monitoring systems. The purpose of 
this paper is to classify and assess the system of vacuum control, 
temperature control and radiation dose monitoring which are based on 
EPICS used for many large scientific equipments. The water leakage 
detection and alarm system developed based on EPICS by the author is 
introduced in the last of this paper. The result manifests that the stability 
and accuracy of these monitoring system could meet design 
requirements exactly.  

SatAIS-6 

Motor Power Based Inversion of Dynamometer Cards Using Hybrid 
Model 
Dezhi Hao Northeastern Univ. 
Xianwen Gao Northeastern Univ. 
Xianyu Li Shenyang Ligong Univ. 
The dynamometer card sensors’ poor real-time performance and high 
maintenance costs limit the control and diagnosis for sucker rod 
pumps(SRP) in oil exploitation. The motor which is the power source of 
the whole pumping process can reflflect the working state of the entire 
equipment. The motor power can be accessed easily and continuously. 
Thus, this paper proposes a method to measure the dynamometer cards 
based on the motor power. Firstly, a mathematical function relationship 
between the polished rod load and the motor power is established by fully 
considering many crucial factors in this process. Moreover, the data is 
compensated by the support vector machine for the top and bottom dead 
centers and the error of the mechanism model. At last, the proposed 
method is validated by a set of motor power data collected from wells by 
a self-developed device. The experimental result demonstrates the 
effectiveness of the proposed method for the inversion.  

SatAIS-7 

A Low-cost Underground Garage Real-time Navigation Algorithm 
based on the RISS and GPS System 
Ningbo Li Harbin Engineering Univ. 
Yanbin Gao Harbin Engineering Univ. 
Lianwu Guan Harbin Engineering Univ. 
Menghao Wu Harbin Engineering Univ. 
It is well known that the vehicle’s underground garage is positioned and 
navigated in a special case of dual mode characteristics. The Global 
Positioning System(GPS) navigation mode is cut off after vehicles enter 
the underˇ ground garage. Consequently, multi-sensor integrated 
navigation is more suitable for navigation applications in such 
complicated situations. The Reduced Inertial Sensor System(RISS) is a 
small algorithm that calculates the attitude and position of the current 
platform using only three Micro-Electro-Mechanical System(MEMS) 
inertial devices. Compared with the traditional Extended Kalman 
Filter(EKF) combined navigation EKF algorithm, RISS is more compact 
and requires fewer sensors. However, the algorithm has low positioning 
accuracy and cannot join the EKF algorithm for combined navigation. 
Therefore, the introduction of GPS heading data using the heading 
correction RISS divergence position data is the best positioning error 

compensation means. 

SatAIS-8 

Computer vision-based Road Crack Detection Using an Improved 
I-UNet Convolutional Networks 
Leipeng Wang Shanghai Inst. of Tech. 
Xiang-hua Ma Shanghai Inst. of Tech. 
Yinzhong Ye Shanghai Urban Construction Vocatio

nal Collge 
Cracks are one of the common and important diseases on the pavement 
surface. The traditional crack detection method mainly relies on manual 
operation, which is time-consuming and laborious in practical treatment. 
Therefore, an improved road cracks algorithm based on the I-UNet is 
proposed in this paper. In the method, the dilated convolution is used to 
expand the receptive field of the convolution. The method likes 
“Inception” is used to extract different scales of image features and 
conduct multi-scale feature fusion, the Elu activation function is used. 
After training, I-UNet can efficiently segment complete cracks in complex 
environments. Experiments show that the proposed I-UNet based road 
crack detection method is more robust and more accurate than the U-Net 
based method.  

SatAIS-9 

A Face Quality Evaluation Method Based on DCNN 
Shuangye Chen Beijing Univ. of Tech. 
Honglu Zhang Beijing Univ. of Tech. 
Jianmin Yang Beijing Univ. of Tech. 
In response to the problem of low recognition rate caused by low quality 
face image in face recognition, a face quality evaluation method based on 
deep convolutional neural network is proposed. Firstly, the depthwise 
separable convolution method is adopted to establish a 
depth-convolution model which contain 8 blocks to achieve face feature 
extraction. Secondly, the last layer of the convolution module connects 8 
output branches, and uses regression and classification methods to 
predict the probability of 8 attributes, namely yaw, pitch, norm, opening 
mouth, occlusion, blur, dim, and closed eyes. The proposed method also 
proves that norm value can help analyze the quality of face image. 
Finally, the weight optimization is realized by taking the video pass rate as 
the optimal objective function. the quality score of face image can be 
calculated by weighting each branch The higher the score, the better the 
quality of the face image. In this paper, an end-to-end face quality 
evaluation model is implemented by using depthwise separable 
convolution method. The parameters of the model are less than 60000, 
the operation speed is fast, and the evaluation results are accurate; and it 
can filter out low-quality face image in real time, and recommend 
high-quality face image to face recognition model. 

SatAIS-10 

Feedforward Feedback Control Based on DQN 
Yiming Ma North China Electric Power Univ. 
Boyu Ping North China Electric Power Univ. 
Gongqing Liu North China Electric Power Univ. 
Yongwen Liao North China Electric Power Univ. 
Deliang Zeng North China Electric Power Univ. 
Reinforcement learning, as an important direction of machine learning, 
has huge development potential due to its unsupervised and model-free 
characteristics. Deep Q-Learning Network(DQN) is a neural network 
combining Q-learning and deep learning, which can effectively 
approximate the Q-learning function. This paper proposes a feedforward 
feedback control system based on the DQN algorithm, which uses the 
strong generality of reinforcement learning to solve the difficult problem of 
feedforward controller design for nonlinear systems. A single-loop water 
tank liquid level control system model is built, and artificial disturbance 
factors are introduced to check the performance of the control system. 
Based on the water tank liquid level control, a simulation experiment is 
designed to compare the feedforward feedback control system based on 
DQN with a feedback control system with the same parameters. The 
simulation results show that the feed-forward controller based on DQN 
can significantly improve the control effect of the control system, verifying 
the effectiveness of the algorithm.  

SatAIS-11 

Design of Attendance Checking Management System for College 
Classroom Students Based on Fingerprint Recognition  
Dongmei Feng Tianjin Tianshi College 
Peng Wang Tianjin Tianshi College 
Lei Zu Shenzheng Zookingsoft Co.Ltd 
In view of the situation that the traditional way of is checking in 
attendance by teachers in the daily classroom in Colleges and 
universities, exist such as answering on behalf of others, wasting class 
time, low efficiency which are not conducive to the management of 
students’ attendance. The independent pressure fingerprint recognition 
modules of SM-2B series launched by Hangzhou Zhongzheng Company 
are redeveloped against the background of the present situation of 
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students’ classroom attendance in Tianjin Tianshi College. The fingerprint 
attendance system for college students is designed by combining VB, 
VC++ programming language and MySQL database. The fingerprint 
registration and attendance checking management platform was 
established on the classroom teacher’s computer, and the attendance 
information was stored in the database which ever can be inquired on the 
server. The test results show that the attendance system can query and 
manage the students’ attendance conveniently, and the system is stable 
and scalable.  

SatAIS-12 

Cooperative output regulation of linear heterogeneous multi-agent 
systems based on the observer by event-triggered mechanism  
Juan Zhang Northeastern Univ. 
Yanzheng Lu Northeastern Univ. 
Huaguang Zhang Northeastern Univ. 
Yunfei Mu Northeastern Univ. 
This paper studies the problem of cooperative output regulation for 
heterogeneous linear multi-agent system by using event-triggered control 
mechanism. The controller is designed by constructing state observer 
and compensator for each agent. And it is proved that under the 
proposed distributed control protocol, the output regulation problem is 
solved and the Zeno phenomenon is excluded. Finally, a simulation result 
is given to show that regulation output errors tend to zero and there does 
not happen Zeno behavior for each agent. 

SatAIS-13 

Task Allocation of Multi-AUV Based on Multi-objective Discrete 
Particle Swarm Optimization and Simulated Annealing 
Qian Lu Dalian Univ. 
Chengsheng Pan Dalian Univ. 
Yuanming Ding Dalian Univ. 
Ruixiang Hu Dalian Univ. 
An multi-objective discrete particle swarm optimization and simulated 
annealing (MODPSO-SA) algorithm is proposed to solve the cooperative 
task allocation for multiple autonomous underwater vehicle (AUV). 
Through analyzing the task priority sequence constraints and energy 
consumption, the mathematical model of heterogeneous multi-AUV 
cooperative task allocation is set up. Aiming at the problem that particle 
swarm optimization is easy to fall into local extremum, a new 
multi-objective local search strategy is formed by combining the improved 
simulated annealing (SA) and shift strategy, which balances the global 
development ability and local mining ability. The simulation results show 
that the MODPSO-SA algorithm can get reasonable solution set, which 
can solve the task assignment of multi-AUV effectively. 

SatAIS-14 

Research on the Architecture of Scientific Computing Visualization 
System for the Separation of Mathematical Field and Physical Field  
Xiaofu Du Northeastern Univ. 
Yuxin Huang Xiamen Univ. 
In order to improve the efficiency and flexibility of scientific computing 
visualization system, a system architecture based on the idea of 
"separation of mathematical field and physical field" was proposed. 
Firstly, all data model classes in scientific computing visualization system 
were divided into mathematical field classes and physical field classes. 
Secondly studied the conversion algorithm between different kinds of 
classes, and provided some auxiliary algorithms, such as interpolation 
algorithms, fitting algorithms and so on. Thirdly, a general data 
preprocessing technique was proposed to fundamentally improve the 
time efficiency of various visualization algorithms before the start of 
visualization operation. The above design ideas had been applied in 
practical projects, and the actual operation results shown that the above 
architecture design was reasonable and efficient. 

SatAIS-15 

Research on Automation and Intelligent Detection Technology for 
Large-section Wire Continuation Crimping  
Qiaozhang Hong Southern Power Grid Energy Develo

pment Research Inst. 
Yubin Lai Southern Power Grid Energy Develo

pment Research Inst. 
Yufeng Xu South China Univ. 
The connection of transmission line grounding conductors directly affects 
the long-term safe operation of power grid lines. It is an important 
supervision project of project quality. Domestic transmission line projects 
generally use the construction method of crimping of pipe sleeves. 
Construction operation is an important hidden project. At present, the 
ground wire crimping at the construction site is mainly carried out 
manually, and the process has the disadvantages of low efficiency and 
large human factors. This article reviews the existing crimping technology 
and the development and design of crimping machines. It investigates 
advanced wire crimping technology and wire cutting and stripping 
technology, and develops automatic wire crimping platforms, intelligent 

detection technology, and wire crimping / The research on stripping 
technology realizes automatic control and intelligent management, which 
greatly improves the efficiency of production operations and reduces the 
impact of human factors on project quality. 

SatAIS-16 

Research on the StarCraftⅡ Decision Method Based on Hierarchical 
Reinforcement Learning  
Liang Chen Shenyang Ligong Univ. 
Tong Liu Shenyang Ligong Univ. 
Yunting Liu Shenyang Ligong Univ. 
In order to solve the problem of “dimensional disaster” in traditional 
reinforcement learning algorithms when making decisions in a complex 
environment, this paper proposes a decision-making algorithm based on 
hierarchical reinforcement learning. Select the famous real-time strategy 
game (RTS) StarCraft Ⅱ (SCⅡ) as the research environment. The game 
contains a lot of strategies, these strategies affect the trend of the game, 
at the same time strategies change over time and as circumstances 
change. In order to solve the problem of decision-making difficulties 
caused by the huge strategy space and state space during the 
experiment, state space and strategy space are treated in different 
hierarchical manners by using hierachical reinforcement learning. It is 
verified by experiments that agents using hierarchical task structures 
have achieved good results in solving high-dimensional decision-making 
problems. 

SatAIS-17 

Human body gesture recognition method based on deep learning 
Liang Chen Shenyang Ligong Univ. 
Yue Li Shenyang Ligong Univ. 
Yunting Liu Shenyang Ligong Univ. 
Human pose recognition technology has always been an important 
research content in the field of computer vision and pattern recognition. 
So far, many pose recognition methods and theories have been 
proposed. However, in the process of human pose recognition, 
misjudgment still occurs due to the interference within the class, similar 
movements and other external factors. In this paper, a DBLSTM neural 
network model is constructed based on the methods of deep learning and 
data fusion for the similar motion confusion problem in the human pose 
recognition process. The wearable motion capture device is used to take 
the kinematics data of the key nodes of the human body and fuse the 
data with the human skeleton data extracted from the video image by 
Openpose. The experimental results show that the average recognition 
rate of similar actions of the human body is above 92% . The 
effectiveness of the proposed method is verified. 

SatAIS-18 

Research on Wind Energy Conversion Systems of PMSG Using 
Improved SMC and Aerodynamic Torque Observer 
Lin Pan Wuhan Univ. of Tech. 
Chengpeng Shao Wuhan Univ. of Tech. 
Xudong Wang Wuhan Univ. of Tech. 
Chongsheng Zhang Henan Univ. 
In this paper, an improved sliding mode control(SMC)-based scheme for 
the wind energy conversion system with a permanent magnet 
synchronous generator(PMSG) is propoesd. Moreover, an aerodynamic 
torque observer is proposed to improve the performance of maximum 
power point tracking(MPPT). Since the WECS is a complicated nonlinear 
system, an enhanced reach law of sliding mode controller is designed to 
reduce the chattering issue. Compared to traditional control methods, the 
simulation results show that the control method proposed in this paper 
signifificantly improves the stability and robustness of PMSG-Based 
WECS in the area of MPPT.  

SatAIS-19 

Overview of Reinforcement Learning Based on Value and Policy 
Yunting Liu Shenyang Ligong Univ. 
Jiaming Yang Shenyang Ligong Univ. 
Liang Chen Shenyang Ligong Univ. 
Ting Guo Shenyang Ligong Univ. 
Yu Jiang Shenyang Normal Univ. 
Reinforcement learning methods are mainly divided into two categories 
based on value functions and policies. This article systematically 
introduces and summarizes reinforcement learning methods from these 
two categories. First, it summarizes the reinforcement learning methods 
based on value functions, including classic Q-learning, DQN, and 
effective improvement methods based on DQN. Then it introduces 
policy-based reinforcement learning methods, including policy gradient, 
policy optimization, actor critic, and their improvements. Finally, the 
frontier research and applications of reinforcement learning is 
summarized. 

SatAIS-20 
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Survey of Multi-Agent Strategy Based on Reinforcement Learning 
Liang Chen Shenyang Ligong Univ. 
Ting Guo Shenyang Ligong Univ. 
Yunting Liu Shenyang Ligong Univ. 
Jiaming Yang Shenyang Ligong Univ. 
There are many multi-agent systems in life, such as driving vehicles, 
playing football games, and even bees building their hives. These 
systems are cooperative or competitive among multiple agents to fufill a 
task. Compared with single agent reinforcement learning, multi-agent has 
a larger search space, perception of other agents, and system 
robustness. The main purpose of this paper is to provide a clear overview 
of current multi-agent reinforcement learning strategy training methods, 
and to review the latest progress in multi-agent reinforcement learning. 
Finally, intorduced the application prospects and development trends of 
multi-agent reinforcement learning, summarized the technology of 
collaboration or competition. At present, multi-agent reinforcement 
learning has gradually been applied in many fields, such as robot 
systems, human-machine games, and autonomous driving. In the future, 
it will be widely used in resource management, transportation systems, 
medical care, finance and other fields. 

SatAIS-21 

Overview of Face Attribute Generation 
Liang Chen Shenyang Ligong Univ. 
Guanchen Zhou Shenyang Ligong Univ. 
Yunting Liu Shenyang Ligong Univ. 
Jiahui Jin Shenyang Ligong Univ. 
Face attribute generation is one of the important directions of current 
deep learning research, and it has applications in various fields. By 
generative adversarial networks, encoder-decoders, and other network 
models, we edit the attributes that do not exist on the face to generate the 
attributes we want. Research in this direction has enriched the 
development of the computer vision field, especially in terms of image 
diversification. This paper analyzes the problems of face attribute 
generation in generative adversarial networks and the corresponding 
advantages and disadvantages and development prospects of several 
current effective network models. By discussing the improvement 
schemes of each algorithm, the generated images are more real and 
clear, which provides a reference for future research.  

SatAIS-22 

Overview of Input-based Facial Expression Generation and Latest 
Applications 
Yunting Liu Shenyang Ligong Univ. 
Jiahui Jin Shenyang Ligong Univ. 
Liang Chen Shenyang Ligong Univ. 
Guanchen Zhou Shenyang Ligong Univ. 
Yu Jiang Shenyang Normal Univ. 
Expression generation technology is an important part of the field of 
artificial intelligence research. As a hot issue in computer applications 
today, its results have been widely used in human-computer interaction, 
digital entertainment, communications, video conferencing, and medical 
fields. This article summarizes the published research methods based on 
input methods into image and text input control expression generation 
methods, and reviews them. The image input control expression 
generation method is divided into two cases according to the presence or 
absence of constraints. Most model algorithms propose solutions to 
improve the coincidence of natural images and application models in 
pixel space. This article discusses typical successes in terms of theory, 
technology, etc., analyzes the characteristics of different algorithms, 
current problems, and future development directions, and provides 
references for related research. 

SatAIS-23 

A distributed optimization algorithm for multi-agent systems with 
limited communication 
Taifang Li Bohai Univ. 
Huan Li Bohai Univ. 
In distributed optimization of multi-agent systems, agents usually 
cooperate to minimize a global function which is a sum of local objective 
functions. In this paper, distributed optimization of multi-agent systems is 
studied in which the global function is in a general form. A communication 
rule and a distributed algorithm are designed to solve the cooperative 
optimizaˇ tion problem of multi-agent systems with limited communication 
which is embodied by an undirected graph. The algorithm is designed 
according to the proposed communication rule which can share global 
information indirectly by transmitting informaˇ tion among the agents 
even though communications among the agents are limited, and is 
carried out through the true values of agents’ states instead of the 
estimated ones. A simulation example of distributed optimization of a 
four-agent system with limited communication is presented to show the 
effectiveness of the proposed algorithm. 

SatAIS-24 

An Improved Wolf Pack Algorithm 
Qiangyi Zhao Northeastern Univ. 
Ran Tao The Univ. of Sydney 
Jiangning Li Law School of Hainan Univ. 
Yahui Mu Northeastern Univ. 
This paper aims to overcome the shortcomings of original wolf pack 
algorithm (WPA). The shortcomings of original WPA include fixed 
scouting directions, scouting step length that cannot be adjusted 
dynamically, lack of information exchange between each other in artificial 
wolves and lead wolf does not participate in intelligent behavior. An 
improved wolf pack algorithm is proposed in this paper. The improved 
algorithm provides scout wolves variable scouting directions and scouting 
step length could adjust dynamically based on the Fibonacci Sequence 
by the improved algorithm. Furthermore, ferocious wolves could 
exchange information with scout wolves during raiding. Finally, the 
hunting principle of lead wolf is provided in the improved algorithm. Thus, 
WPA is improved from four aspects: global optimization, convergence 
speed, convergence accuracy and robustness. The simulation results 
show that compared with original WPA, the improved wolf pack algorithm 
not only increase the global search capability, but also avoids 
early-maturing of the algorithm. Furthermore, it has strong robustness 
and significant improvements in the search accuracy and rate of 
convergence. 

SatAIS-25 

Stochastic Finite Element Methods with the Euclidean Degree for 
Partial Differential Equations with Random Inputs 
Qiong Huang Shanghai Tech Univ. 
Ke Li Shanghai Tech Univ. 
Guanjie Wang Shanghai Lixin Univ. of Accounting a

nd Finance 
Qifeng Liao Shanghai Tech Univ. 
Xin Du Shanghai Tech Univ. 
In this paper, we construct a new implementation of stochastic finite 
element methods for partial differential equations with random inputs. The 
basis functions of generalized polynomial chaos are determined not by 
the usual notion of degree of a multivariate polynomial, but by the 
Euclidean degree. Then the corresponding linear combination of basis 
from the stochastic finite element methods is obtained, where the 
coefficient matrix is sparse and symmetric. In numerical experiments 
considering stochastic diffusion and Helmholtz equations, our approach 
with Euclidean degree of gPC basis achieves a better convergence rate 
than ones with total degree. 

SatAIS-26 

Error-bounding fault detection fifilter design for switched positive 
systems with time-varying delay under mixed LL /L1 performance 
Jiapan Hu Nanjing Univ. of Aeronautics and Ast

ronautics 
Xiaoming Chen Nanjing Univ. of Aeronautics and Ast

ronautics 
Jun Shen Nanjing Univ. of Aeronautics and Ast

ronautics 
This paper investigates Error-bounding fault detection fifiltering for 
switched positive time-varying delay systems under mixed LL /L1 
performance, which represent sensitivity and robustness of the fault 
detection fifilter, reˇ spectively. Error-bounding fault detection fifilters are 
established to estimate the output of switched positive time-varying delay 
systems by a multiple co-positive type Lyapunov-Krasovskii functional. A 
novel characterization is obtained for exponential stability of the residual 
system with LL performance and L1 performance. Based on that 
characterization, suffificient conditions are derived for designing the 
required fifilters in terms of linear programming problems. Finally, an 
illustrative example shows that the theoretical results are effective and 
applicable. 

SatAIS-27 

A Weld Defect Detection Method Based on Triplet Deep Neural 
Network 
Xiaoyuan Liu Northeastern Univ. 
Jinhai Liu Northeastern Univ. 
Fuming Qu Northeastern Univ. 
Hongfei Zhu Northeastern Univ. 
Danyu Lu Northeastern Univ. 
In industrial fields, Nondestructive Testing (NDT) has become an 
important method to test the quality of welds. For the low-contrast pipe 
weld defect x-ray image, the traditional detection method has low 
precision. In this paper, an automatic detection method for weld defects 
based on a triplet deep neural network is proposed. First, the original 
X-ray image is changed into a relief image, so that the feature of the 
defects is more obvious. Second, the feature vector is obtained by 
mapping the relief image through the triplet deep neural network. The 
deep neural network based on triplet makes the similar defect feature 
vectors are closer, and the distances of different defect feature vectors 
are farther. It is first time that the deep neural network based on triplet 
was used to detect the weld defect images. Finally, the weld defect was 
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detected by Support Vector Machine (SVM) classifier. It is shown that the 
proposed detection method of weld defects has better performance than 
the conventional methods. 

SatAIS-28 

Robust fault estimation based on Proportional Integral observer for 
Takagi-Sugeno fuzzy systems with actuator and sensor faults 
Fuqiang You Northeastern Univ. 
Chao Wang Northeastern Univ. 
Shiya Cheng Northeastern Univ. 
Xinyan Zhang Northeastern Univ. 
This paper addresses the problems of states and faults estimation for a 
class of Takagi-Sugeno (T-S) fuzzy systems subject to simultaneously 
sensor faults, actuator faults and output disturbances. A Proportional 
Integral (PI) observer is proposed in this paper. The observer can not only 
estimate system states, sensor faults and actuator faults, but also 
attenuate the inflfluence of output disturbances by introducing the H∞ 
performance index. In order to get the gain matrices of the observer, one 
suffificient conditions are deduced in form of Linear Matrix Inequality 
(LMI) using Lyapunov theory. A numerical example is proposed to verify 
the effectiveness of the proposed method. 

SatAIS-29 

Remaining useful Life Prediction Combining Degenerate Point 
Detection and Degenerate Trend Estimation 
Zhenxing Liu Wuhan Univ. of Science and Tech. 

Tianqi Yang Wuhan Univ. of Science and Tech. 
Yong Zhang Wuhan Univ. of Science and Tech. 
In this paper, the remaining useful life (RUL) prediction problem is 
investigated with wavelet modulus maximum (WMM) and optimized 
support vector regression (SVR). Firstly, WMM is used to detect the 
degenerate point by decomposing the original signal in high dimension 
space and reconstructing it in low dimension space. In the next stage, 
wavelet packet transform is employed to process the original signal, 
extract the feature vectors with strong monotony and small volatility. After 
optimizing the hyper-parameters of SVR with genetic algorithm, a direct 
relation between feature vectors and degenerate trend is established. 
Consequently, the RUL can be predicted with above twoˇ stage strategy. 
Especially, recur to the Turbofan engine data set which is widely 
considered in existed literatures, the effectiveness of RUL prediction is 
verifified with the proposed method. 

SatAIS-30 

IAHP-Based Comprehensive Evaluation of Upgrade and 
Modification for Civil Aircraft Avionics System  
Zhen Zhao Civil Aviation Univ. of China 
Jun Zhang Civil Aviation Univ. of China 
Yigang Sun Civil Aviation Univ. of China 
In the process of rapid development of civil aviation, more and more 
aircraft will enter the upgrading stage. The modification of the avionics 
system can improve the flight performance and safety of the aircraft. To 
realize this objective, it is necessary to comprehensively assess the 
upgraded and modified avionics system. Firstly, the evaluation model of 
the upgrade and modified avionics system is established. Secondly, the 
weight of each layer is derived for the established multi-layer evaluation 
model using IAHP. After that, a fuzzy comprehensive evaluation is 
realized based on the evaluation model and weight determined by IAHP. 
Simulations illustrate the feasibility and effectiveness of the evaluation 
process and method. 

SatAIS-31 

Research on Fault Diagnosis and Optimization of Crusher Based on 
Atom Search Algorithm-BP Neural Network 
Liancheng Ma Anshan iron and steel group mining 

co. LTD Qi Dashan Branch 
Yong Zhang Liaoning Univ. of science and tech. 
Pu Sun Liaoning Univ. of science and tech. 
Fang Cao Northeast Univ. Science and tech. gr

oup 
Yuhang Liu Liaoning Univ. of Engineering and T

ech. 
Crusher is an important production equipment for the crushing production 
of metal minerals. The crusher plays an important role in the production 
of the mine, which not only directly affects the entire production line, but 
also causes major economic losses and even accidents caused by 
machine damage. To ensure the safe operation of the equipment, reduce 
equipment maintenance costs and increase equipment utilization, this 
paper proposed an ASO-BP neural network optimization model. By 
improving the BP neural network model with atom search algorithm, 
through the analysis of the six failure tests of the crusher, the proposed 
ASO-BP neural network can improve the accuracy of crusher fault 
diagnosis. By improving the BP neural network, the speed and accuracy 
of crusher fault diagnosis are improved, which is of great significance for 

the safe operation and production management of the crusher. 

SatAIS-32 

Research on Fault Diagnosis System of Crusher Based on BP 
Neural Network 
Liancheng Ma Anshan iron and steel group mining 

co. LTD Qi Dashan Branch 
Yong Zhang Liaoning Univ. of science and tech. 
Peng Lv Liaoning Univ. of science and tech. 
Fang Cao Northeast Univ. Science and tech. gr

oup 
Yuhang Liu Liaoning Univ. of Engineering and T

ech. 
Ore crushing is an important part of mining production technology. Aiming 
at the problems of the low efficiency of the crusher fault diagnosis and the 
difficulty of rapid and accurate diagnosis. This paper proposed a fault 
diagnosis method for crusher based on BP neural network. Building fault 
diagnosis model based on BP neural network. Training and optimizing the 
fault diagnosis model with known fault types and fault sample data. 
Finally, the optimized crusher fault diagnosis model is verified by test 
data. The results showed that, the fault diagnosis model based on BP 
neural network can effectively judge the fault status of the crusher in real 
time. It realizes the fault diagnosis mode with prevention as the main 
maintenance as the auxiliary. It satisfied the requirements of fault 
diagnosis for crusher. The experimental results showed that the method 
in this paper improves the actual productivity of mining production and 
ensure the stability of mine production. 

SatAIS-33 

The application of evidence theory based on DWT in bearing fault 
diagnosis of large equipment 
Liancheng Ma Anshan iron and steel group mining 

co. LTD Qi Dashan Branch 
Yong Zhang Liaoning Univ. of science and tech. 
Xingyu Dong Liaoning Univ. of science and tech. 
Fang Cao Northeast Univ. Science and tech. gr

oup 
Yuhang Liu Liaoning Univ. of Engineering and T

ech. 
In view of the problems of bearing failure in industrial production, such as 
high incidence, great harm and hard to detect, this paper proposed a 
relatively mature evidence theory and an improved method, which has 
been well applied in engineering practice. Wavelet analysis is still in the 
development stage in China, but its value can not be ignored because of 
its own time-frequency characteristics. In this paper, the bearing vibration 
signals of equipment and motor are firstly decomposed into several easily 
distinguishable sub signals by wavelet decomposition, and then the 
redundant features are reduced by rough set and the central calculation 
method in evidence theory is used for fusion. Finally the fault types are 
identified accurately and the numerical simulation experiment of bearing 
fault classification is executed. The experimental results showed that the 
wavelet decomposition can extract the features of bearing fault 
information, which indicates that the fault diagnosis model in this paper 
can achieve high-precision bearing fault diagnosis and classification.  

SatAIS-34 

Load Value Analyse of Stepter Motor Fault Diagnose Based on 
PSO-LSSVM 
Zilong Liu China Academy of Engineering Phys. 
Yijie Wang China Academy of Engineering Phys. 
Xiaowei Zhou China Academy of Engineering Phys. 
Xiaobing Yuan China Academy of Engineering Phys. 
Xuedong Zhang China Academy of Engineering Phys. 
In this paper, the least square support vector machine(LSSVM) fault 
diagnosis method based on load value analysis is adopted, the load 
feedback value is filtered by wavelet packet decomposition, and the 
eigenvector is extracted. Particle swarm optimization optimizes the kernel 
parameters c and g of LSSVM algorithm, and the optimal LSSVM model 
based on load value analysis is obtained. The running fault of stepping 
motor is predicted by this model. The experimental results show that the 
optimal LSSVM model based on load value analysis has higher 
classification accuracy and smaller computation time. It is an effective 
way to classify step motor faults. 

SatAIS-35 

Research on fault diagnosis method of rolling bearing based on 
2DCNN  
Xingjie Peng Beijing Univ. Of Chemical Tech. 
Beike Zhang Beijing Univ. Of Chemical Tech. 
Dong Gao Beijing Univ. Of Chemical Tech. 
The traditional fault diagnosis method of rolling bearing relies on signal 
analysis and processing technology, and the accuracy of fault 
identification is low; artificial neural network(ANN) and support vector 
machine(SVM) need to extract features manually, and the accuracy rate 
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can't meet people's needs. With the arrival of the era of big data, those 
methods more and more can not meet the needs of practical problems，
and deep learning plays an increasingly important role in the field of fault 
diagnosis. In this study, a method of rolling bearing fault diagnosis based 
on Two-Dimensional Convolutional Neural Network(2DCNN) is proposed, 
2DCNN architecture model is established, the network parameters are 
optimized, the experimental scheme is designed, and the classification 
accuracy of 2DCNN for rolling bearing fault is explored. The experimental 
results show that in the process of identifying the fault mode of rolling 
bearing, the 2DCNN can distinguish the fault and normal state of rolling 
bearing accurately and classify the fault accurately.  

SatAIS-36 

Nonlinear circuit fault diagnosis based on simplified estimation of 
generalized frequency response function  
Jialiang Zhang Xi’an Tech. Univ. 
Jianfu Cao Xi’an Jiaotong Univ. 
For the fault diagnosis of nonlinear analog circuits, a new method based 
on simplified estimation of generalized frequency response function and 
least squares support vector machine with hybrid kernel is proposed. The 
generalized frequency response functions of the nonlinear circuit are 
directly estimated through the time domain input and output, and the 
input signal is sinusoidal signal. Therefore, the Fourier transform of 
time-domain signal is avoided and the calculation amount for estimation 
is reduced. Using the amplitudes of generalized frequency response 
functions of analog circuit as feature data, a least square support vector 
machine classifier with hybrid kernel is constructed to diagnose the faults. 
A fault diagnosis simulation for a nonlinear analog circuit is carried out. 
The results show that the simplified method can accurately estimate the 
generalized frequency response function of the nonlinear circuit, and the 
proposed diagnosis method has a high accuracy.  

SatAIS-37 

Photovoltaic array reconfiguration under partial shading conditions 
based on ant colony optimization  
Rui Cao Zhejiang Univ. 
Yifan Ding Zhejiang Univ. 
Xiaolun Fang Zhejiang Univ. 
Siming Liang Zhejiang Univ. 
Fengyang Qi Zhejiang Univ. 
Qiang Yang Zhejiang Univ. 
Wenjun Yan Zhejiang Univ. 
The utilization of photovoltaic (PV) array installations to acquire solar 
energy is one of the most important ways of renewable energy obtain. 
However, the power output of the PV array installations will decrease 
greatly under partial shading conditions. This paper proposes a new 
approach for reconfiguration of PV array to extract maximum power using 
ant colony optimization (ACO). To prove the validity of the approach, the 
simulations are performed in Matlab-Simulink comparing with Total cross 
tied (TCT) configuration. The simulation results show that the proposed 
approach can enhance efficiency of power extraction from the PV array 
under partial shading condition.  

SatAIS-38 

Text Mining of Power Secondary Equipment Based on 
BiLSTM-Attention 
Kai Chen Hohai Univ. 
Dongliang Nan Xinjiang Univ. 
Yonghui Sun Hohai Univ. 
Kaike Wang State Grid Electric Power Co., Ltd 
A large number of idle defect and fault texts are accumulated in the 
process of long-term operation, maintenance and repair of power 
secondary equipment. In order to realize the effective utilization and deep 
mining of defect texts, a method of defect text classification of secondary 
equipment based on BiLSTM-Attention is proposed. Firstly, the text is 
cleaned according to the natural language characteristics of the historical 
defect texts of the secondary equipment. Secondly, the text content is 
vectorized through Word2Vec model, and the semantic information of the 
text is extracted in depth through BiLSTM-Attention to realize the 
accurate classification of the defect degree of the equipment. Finally, an 
example is built through the historical defect texts of a power company. 
The result shows that the proposed model can accurately classify the 
defect text of power secondary equipment and help operation and 
maintenance personnel to judge the defect degree quickly and 
accurately.  

SatAIS-39 

Fuzzy Information Granulation and ED-LSTM based Traffic 
Prediction of Industrial Control Systems 
Tao Yang Zhejiang Univ. 
Weijie Hao Zhejiang Univ. 
Qiang Yang Zhejiang Univ. 
Wei Ruan Zhejiang Univ. 
The industrial control system (ICS) is facing increasing threats in 

underline communication infrastructure. The mathematical model of 
communication network traffic in ICS plays a crucial part in the precaution 
of the cyberattacks. To this end, this paper proposes an integrated 
prediction approach using learning rate exponential decay (ED-LSTM) 
method and fuzzy information granulation. The proposed prediction 
approach is designed to characterize the traffic patterns of ICS for both 
point and interval prediction. The traffic pattern prediction is essential to 
characterize the operation behaviors and unique traits in ICS. The 
experiments and numerical results demonstrate that the proposed 
integrated prediction approach outperforms the other prediction models in 
both point prediction and interval prediction.  

SatAIS-40 

Batch Process Monitoring Based on Multi-stage Fourth Order 
Moment Stacked Autoencoder  
Chen Jin Beijing Univ. of Tech. 
Pu Wang Beijing Univ. of Tech. 
Kai Wang Beijing Univ. of Tech. 
Fault monitoring can find out-of-control conditions of equipment operation 
in a timely manner, which is essential for eliminating faults and for stable 
operation of industrial systems in batch processes. Many conventional 
data-driven fault detection methods focus less on the non-Gaussian and 
Multi-stage characteristics of batch process data, which may result in 
degradation of monitoring performance. In this paper, a Multi-stage 
Fourth Order Moment Staked Autoencoder (M-FOM-SAE) is designed to 
solve the above problems. The proposed method firstly automatically 
determines the number of clusters and divides the batch process into 
multiple stages. After that, the FOM-SAE model is established in each 
sub-stage, which can not only effectively learn the nonlinear features of 
process data, but also extract the non-Gaussian information. The 
proposed strategy is applied to real-world industrial processes. 
Experimental results indicate that it can better capture the non-Gaussian 
and Multi-stage characteristics of process data, and improve the ability to 
monitor abnormalities. 

Sunday, 23 August 2020 

SunA03 Room03 
Hybrid systems and discrete event systems (II) 8:00-10:00 
Chair: Chensong Li  Inner Mongolia Univ. for Nationalities 
CO-Chair: Jinming Luo Shenyang Inst. of Engineering 

8:00-8:20 SunA03-1 

Economic Evaluation and Configuration Optimization Strategy of 
Hybrid Renewable Energy Generation System: A Review 
Yong Zhou Hubei Minzu Univ. 
Shaowu Li Hubei Minzu Univ. 
According to the global study achievements of the continuous prosperous 
development on renewable energy systems, the paper overviews the 
multi-source hybrid generation technologies and their satisfactory 
practicality in the application schemes primarily. Meanwhile, the 
evaluation approaches regarding relevant techno-economic indices are 
collected in detail. And the effectiveness of the optimization strategies 
concretely proposed by the relevant prominent researches is analyzed 
purposefully, which can precisely adjust the configuration and operation 
of renewable energy systems for the ideal payback. Ultimately, this 
review presents summarization, appraisal and prospect of the described 
approaches in the references. 

8:20-8:40 SunA03-2 

Dynamic consensus of switched linear multi-agent systems 
Hongwei Jia Shenyang Univ. 
Dynamic consensus of switched linear multi-agent systems Consensus 
problem of switched multi-agent systems (MASs) by dynamic output 
feedback control for fixed topology is investigated in this paper. The 
agents dynamics are described by switched linear systems. For the 
topology structure with full local information, under the assumption that 
there exists at least a subsystem of closed-loop MASs with 
non-detectability or non-stabilisability, sufficient conditions of reaching 
consensus are presented. The given conditions depend on both the 
topologies structure of MASs, the structure properties of each agent 
dynamics and switching signal. Finally, simulation results show the 
effectiveness of the proposed solutions. 

8:40-9:00 SunA03-3 

H∞ consensus of discrete time multi-agent system with 
communication delay and external disturbance 
Yanping Guo Hebei Univ. of Science and Tech. 
Yun Tian Hebei Univ. of Science and Tech. 
Yude Ji Hebei Univ. of Science and Tech. 
In this paper, discrete time multi-agent systems (MASs) with 
communication delays and external disturbances are studied. Since each 
agent can only obtain information from its neighbor, a consensus protocol 
considering time delay and relative position of agents is proposed. By 
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constructing the appropriate Lyapunov function, the linear matrix 
inequality (LMI) is used to establish the H∞ consistency criterion, and the 
solution is obtained by the cone-complementarity linearization (CCL) 
algorithm. Simulation example shows the effectiveness of this method. 

9:00-9:20 SunA03-4 

Feedback vector L2-gain for switched non-linear systems 
Hai Guo Inner Mongolia Univ. for Nationalities 
Chensong Li Inner Mongolia Univ. for Nationalities 
Jun Fu Northeastern Univ. 
Hongbo Pang Liaoning Univ. of Tech. 
In this paper, we investigate the preservation of vector L2-gain property 
of nonlinear switched systems. The nominal switched system has not 
vector L2-gain property, which the primary control objectives do not be 
obtained by the primary controllers. By using feedback control, we design 
the robust terms to make the systems has vector L2-gain property with 
the same storage functions as the nominal systems and guarantee the 
primary control objectives. For properties of interconnected systems, 
small-gain theorem is maintained for switched systems with uncertainties. 
Finally, two examples are provided to illustrate the effectiveness of the 
main results. 

9:20-9:40 SunA03-5 

H∞ control for a class of switched fuzzy systems via output 
feedback 
Yudong Jiang Nanjing Univ. of Aeronautics and Astronautics 
Jinming Luo Shenyang Inst. of Engineering 
Jing Gao Shenyang Inst. of Engineering 
Hong Zhu Shenyang Inst. of Engineering 
The H∞ control problem is investigated for a class of switched fuzzy 
systems via output feedback. The solvability for the H∞ control problem 
of each fuzzy system is not assumed. A static output feedback control law 
and a switching law are designed such that the H∞ control problem of 
the closed loop switched fuzzy system is solvable based on the multiple 
Lyapunov functions method. Finally, an algorithm is provided to solve the 
matrix inequalities. 

9:40-10:00 SunA03-6 

Event-Triggering Control for a Class of Genetic Network Systems 
Zhiqian Liu Jiangnan Univ. 
Xuyang Lou Jiangnan Univ. 

For a class of genetic network systems, this paper proposes an 
event-triggering control approach. The approach adopts event-triggering 
control, introducing two auxiliary systems to ensure the global 
asymptotical stability of the genetic network system. It has the benefits in 
realising digital control, increasing control efficiency, improving control 
effects and avoiding the Zeno phenomenon. Finally, computational 
simulations are provided to verify the theoretical results. 

SunA04 Room04 
New Energy Control and Smart Energy(I) 
(Special Session) 8:00-10:00 
Chair: Bowen Zhou Northeastern Univ. 

8:00-8:20 SunA04-1 

Analysis and Research on performance parameters of contactless 
power supply system of medium speed maglev 
Chenglong Jiang National Univ. of Defense Technology 
Chunhui Dai Harbin Institute of Technology 
Biao Yang National Univ. of Defense Technology 
Zhiqiang Long National Univ. of Defense Technology 
Electric power transmission system is an important part of medium-speed 
maglev train. Contactless power supply is the general trend of maglev 
train energy supply system in the future. The maglev train will be more 
economical and easier to maintain after using contactless power supply 
system. In this paper, several system parameters affecting system 
performance in contactless power supply system are analyzed, and the 
influence of system parameters on system performance is judged from 
the simulation results. Finally, the importance of system parameters is 
arranged according to the simulation results. 

8:20-8:40 SunA04-2 

Application of HIMVO-SVM in short-term load forecasting 
Jinjin Zhang Anhui Univ. 
Qian Zhang  Anhui Univ. 
Guoli Li  Anhui Univ. 
Yuan Ma  Anhui Univ. 
Can Wang  State Grid Anhui Electric Power Co., Ltd 
Refined load forecasting is very important for daily dispatching planning 
of power grid. A short-term load forecasting model based on hybrid 
improved multivariate universe optimization (HIMVO) algorithm and 
support vector machine (SVM) optimization is proposed in this paper. 

Firstly, in order to get rid of the shortcomings of the traditional MVO 
algorithm easy to fall into local optimization, the tent map-based chaotic 
sequence is used to participate in population initialization. In the updating 
of the position vector of the MVO algorithm, a non-linear inertia weight 
reduction strategy is introduced. The differential evolution (DE) algorithm 
is added to carry out global search, and the HIMVO algorithm is proposed 
to optimize the parameters of SVM. Finally, the load data of a city in 
Anhui Province are simulated. The prediction results are compared with 
GA-SVM and PSO-SVM methods, which proves that HIMVO-SVM 
method can effectively improve the prediction accuracy.

8:40-9:00 SunA04-3 

Evaluation on Arrear Electricity Charges Based on Multi-attribute 
Group Decision Making Considering User Payment and Abnormal 
Electricity Consumption 
Bo Hu  State Grid Liaoning Electric Power Supply Co. Ltd 
Wanjiang Gu State Grid Anshan Electric Power Supply Company 
Yukun Jin State Grid Anshan Electric Power Supply Company 
Rui Wang Northeastern Univ. 
Chunxu Sang Northeastern Univ. 
Bowen Zhou Northeastern Univ. 
The pattern of electricity consumption first and charge then will bring 
difficulties in recovering electricity charges to the power supply 
enterprises, which may cause economic losses and operational risk to 
the power supply enterprises. To evaluate the risk of abnormal electricity 
consumption and overdue charges, the power supply enterprise can pay 
attention to the high-risk users, which can re-duce the possibility of 
pecuniary loss. This paper proposes a method for assessing the 
arrearage risk of users considering payment and abnormal electricity 
consumption based on multi-attribute group decision making. Firstly, the 
evaluation index system including user payment and abnormal electricity 
consumption is determined. Secondly, the entropy weight method is used 
to determine the index weight. Then the analytic hierarchy process and 
the relative distance are used to determine expert weight. Combined with 
attribute weights and expert weights, the fuzzy comprehensive evaluation 
model is used for evaluation. Finally, the evaluation results are ordered 
according to the worst indicators, and the user's risk rating is provided.

9:00-9:20 SunA04-4 

Multiagent Reinforcement LearningWith Learning Automata for 
Microgrid Energy Management and Decision Optimization 
Xiaohan Fang Northeastern Univ. at Qinhuangdao 
Jinkuan Wang Northeastern Univ. at Qinhuangdao 
Chunhui Yin Northeastern Univ. at Qinhuangdao 
Yinghua Han Northeastern Univ. at Qinhuangdao 
Qiang Zhao Northeastern Univ. at Qinhuangdao 
As the increasing willingness of electric users to actively participate in 
power scheduling and to pursue self-interest, the management and 
optimization of residential microgrid confront higher requirements to 
balance the tradeoff between overall operational objectives and individual 
rights; and to resolve the influence of various uncertainties. Therefore, a 
multiagent reinforcement learning (MARL) approach is proposed in this 
paper for auction-based microgrid market. Distributed model-free 
reinforcement learning is used for each supplier and user to make 
reasonable market strategies; on the other hand, equilibrium-based game 
theory is combined in the learning process to ensure utility balance and 
supply-demand balance of the whole microgrid. Besides, to guarantee 
the efficiency of MARL, a learning automata (LA) is introduced to improve 
the strategy selection procedure which plays an essential role in 
algorithm optimization. A case study about microgrid market operation is 
conducted to verify the performance of the proposed approach. 

9:20-9:40 SunA04-5 

Optimal Scheduling of Multi-energy Hub System Based on 
Differential QPSO Algorithm 
Zhen-hua Wei State Nuclear Electric Power Planning Design

 & Research Institute 
Ya-feng Zheng State Nuclear Electric Power Planning Design

 & Research Institute 
Yu-feng Gao State Nuclear Electric Power Planning Design

 & Research Institute 
Jing Xu  State Nuclear Electric Power Planning Design

 & Research Institute 
In order to solve the problems of strong coupling, complex constraints 
and high dimensions in optimal scheduling of multi-energy hub systems, 
differential evolution quantum particle swarm optimization (DEQPSO) 
algorithm is proposed. The algorithm combines the mutation, crossover 
and selection operations in the differential evolution algorithm with the 
particle position update formula in the quantum particle swarm 
optimization algorithm, which increases the diversity of the population in 
the quantum particle swarm optimization algorithm, solves the problem 
that the particles are easy to fall into the local optimum in the middle and 
later stages of the search, and improves the global search ability of the 
algorithm. The standard test function is used to test the algorithm. The 
test results show that the algorithm has good convergence and global 
search ability. In this paper, the algorithm is applied to the optimal 
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scheduling of multi-energy hub system, and the calculation results show 
the effectiveness and applicability of the algorithm. 

9:40-10:00 SunA04-6 

Event-Triggered Model Predictive Control of Three-phase 
Grid-connected Inverter with Operation State Consideration 
Shouyu Zhu Xi’an Univ. of Technology 
Jingjing Huang Xi’an Jiaotong Univ. 
Benfei Wang Sun Yat-sen Univ. 
Yuangang Sun Xi’an Univ. of Technology 
Xiangqian Tong Xi’an Univ. of Technology 

An event-triggered Model Predictive Control (ET-MPC) method is 
proposed for three-phase grid-connected inverter. In proposed method, 
MPC will be triggered only when the state error in inverter exceeds a 
preset threshold; otherwise, the control actions and switching behaviors 
will be the same as previous period. Therefore, the proposed method has 
the advantages of less computational burden and switching actions 
compared with conventional one. Besides, the switching and conduction 
losses of switching devices are decreased and the system efficiency is 
improved. The simulation model of proposed ET-MPC scheme is built in 
MATLAB/SIMULINK and compared with traditional MPC scheme. The 
results show the effectiveness and superiority of proposed ET-MPC 
method. 

SunA05 Room05 
Optimal control and optimization (I) 08:00-10:00 
Chair: Mingshi LI   University of Chinese Academy of

 Sciences 
CO-Chair: Kangyin Liang Shenyang Jianzhu Univ. 

08:00-08:20 SunA05-1 

Structural Design of Digital Twin Laboratory Model Based on 
Instruments Sharing Platform 
Mingshi LI University of Chinese Academy of Sciences 
Yue MA University of Chinese Academy of Sciences 
Zhenyu YIN University of Chinese Academy of Sciences 
Chunxiao WANG China Development Lab 
Aiming at the proposals of the inability to actively predict the faults of 
instruments, the inconvenience of daily maintenance and so on, this 
paper applies the digital twin technology to the instruments sharing 
laboratory, designs and constructs the Digital Twin Laboratory Model 
(DTLM) based on the instruments sharing platform, which includes 
physical laboratory, virtual laboratory, Laboratory Digital Twin Data 
(LDTD) and Laboratory Service Platform (LSP). It designs the digital twin 
laboratory operation mechanism, workflow and implementation plan in 
detail. The proposal can analyze the extracted laboratory digital twin data 
and predict the possible risks effectively, so as to predict, maintain and 
improve the real system under the condition of ensuring the normal 
operation of the laboratory physical platform. Through the analysis, the 
DTLM can predict the laboratory operation fault with high accuracy, 
effectively improve the stability of the laboratory operation and reduce the 
overall maintenance cost of the laboratory. 

08:20-08:40 SunA05-2 

On effective rapid startup of 300 MW steam turbine unit 
Chao Dong University of Jinan 
Bin Wang Jinan Public Security Bureau 
Yongjian Sun University of Jinan 
Xiaohong Wang University of Jinan 
In this paper, a 300MW steam turbine unit is taken as the research 
object. After analyzing the starting process of the steam turbine unit 
under the original working condition, a fast optimization method of 
temperature rise rate is proposed. Firstly, a nonlinear mathematical 
model with constraint conditions is established for the start-up conditions 
of the steam turbine unit. Then, through the analysis of the start-up 
conditions under the original working conditions, the thermal stress value 
of the rotor under the original working conditions is analyzed, the curve of 
the thermal stress value is fitted, the initial value of the optimization 
method of the temperature rise rate is determined, and the optimization 
method of temperature rise rate designed in this paper is used to 
calculate the temperature rise rate, and two are finally determined. The 
most reasonable temperature rise rate optimization scheme is selected 
by considering the value of shortening time and effective stress. The final 
optimization scheme of temperature rise rate in this paper reduces the 
total start-up time by 55 minutes and the start-up efficiency is nearly 
9.2%, which greatly improves the efficiency and economy of the start-up 
process.

08:40-09:00 SunA05-3 

Research on the Optimal Parking Space of Airport Taxi 
Hule Li Shenyang Jianzhu Univ. 
Kangyin Liang Shenyang Jianzhu Univ. 
Min Xu Shenyang Jianzhu Univ. 
The evacuation efficiency of airport taxis and passengers is one of the 

important factors affecting airport construction and operation. In addition, 
taxi drivers also make decisions based on the number of passengers and 
waiting taxis. In this paper, a sensitivity analysis model is established to 
deal with the evaluation of the model's dependence on the influence 
index. Through the establishment of taxi and passenger coordination 
system, it is used to set up the "boarding point" and deal with and 
optimize the maximum efficiency of the total ride. The final results show 
that the number of taxis and passengers is the most dependent indicator 
and the allocation of 5-7 berths can realize the most efficient use of 
resources.

09:00-09:20 SunA05-4 

Design and Optimization of Heat Dissipation and Cooling Device for 
the Open 3D Printer 
Cui Qingquan Yunnan Land and Resources Vocational College 
Yin Xunhe Beijing Jiaotong Univ. 
Ning Jing Yunnan Agricultural Univ. 
The 3D printer is a machine for cumulative manufacturing, which is a 
digital model file, and three-dimensional objects are made of printing 
layer adhesive material. At present, the items printed out by a 3D printer 
will have a higher amount of heat, and taking out the printed items directly 
will cause burns to their hands. In addition, in the moment of picking up 
the print, the sudden release of the heat will also cause damage to the 
print. In the process of printing, the main control board will increase the 
environment of the printing area because of the working heat and the 
temperature of the print head, which will seriously affect the printing 
quality and the service life of the printer. Therefore, the open 3D printer is 
designed in the paper. The heat dissipation and cooling device of the 
machine is optimized to reduce the temperature of the main control 
board, and the extrusion head temperature of the printer reaches the 
printing working temperature without affecting the surrounding structure. 
Through the experimental verification and analysis, the effectiveness of 
the heat dissipation and cooling device of 3D printer designed in this 
paper is proved, which provides an effective solution for the heat 
dissipation research of 3D printer. 

09:20-09:40 SunA05-5 

Multi-Agent Formation Design Considering Minimum Fuel 
Consumption 
Ye Wang Huazhong University of Science and Tech. 
Hui Liu Huazhong University of Science and Tech. 
Zengyang Li Central China Normal Univ. 
Formation control of multiple autonomous robots is an important part of 
autonomous robot research. And theoretical research should be based 
on reality. Therefore, thinking of each robot as an agent, this article 
considers the problems in actual situation of multi-agent formation 
control, namely energy consumption. The formation is accompanied by 
energy consumption. If fuel conservation is not considered, it will lead to 
three problems: 1. Environmental pollution; 2. The formation task cannot 
be carried out for a long time; 3. Carrying a large amount of fuel will 
definitely affect the flexibility of autonomous robots. Therefore, how to 
reduce energy consumption while implementing formation tasks is the 
focus of this paper. In this paper, the directed graph in graph theory is 
used to simulate the communication links between multi-agents for 
continuous systems and discrete systems in general linear systems. 
According to the linear quadratic method, optimal controllers are 
designed respectively to realize the control of target formation. At the 
same time, fuel consumption is reduced as much as possible to achieve 
the minimum performance index. 

09:40-10:00 SunA05-6 

Optimization of Investment, Consumption and Proportional 
Reinsurance with Model Uncertainty 
Yuguang Pan Shandong Univ. 

In this paper, we mainly consider a kind of optimization problem for an 
insurer including investment, consumption, and proportional reinsurance 
with model uncertainty. We assume there are only two kinds of assets 
with a risk-free asset and a risky asset which is a foreign stock. The 
problem is transformed into a two-person zero-sum differential game of 
forward-backward stochastic differential equation (FBSDE) first, and then 
is solved by stochastic maximum principle. Some special cases are 
considered to give explicit expression of optimal strategy. 

Room06 
08:00-10:00 

    Wenzhou Univ. 

SunA06 
Network cluster and networked control 
Chair: Huiqing Bi  
CO-Chair:Zhenwei Liu Northeastern Univ. 

8:00-8:20 SunA06-1 

Event-triggered distributed containment control of heterogeneous 
singular multi-agent systems by an output regulation approach 
Huiqing Bi Wenzhou Univ. 
Wenhai Chen Wenzhou Univ. 
Lixin Gao  Wenzhou Univ. 
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This paper investigates the cooperative output regulation problem of 
singular heterogeneous multi-agent systems. General distributed 
observers are proposed for every agent obtaining the estimated state of 
the exosystem. The feedforward control technique is used to design 
realtime distributed singular output feedback controllers and 
eventtriggered distributed singular output feedback controllers to solve 
containment control problem. The proposed cooperative dynamic 
controller is dependent on the plant parameters and the interaction 
topologies. A simulation examples are provided to illustrate our 
established results. 

8:20-8:40 SunA06-2 

Mean-square Stabilizability vs. Signal-to-Noise Ratio, Channel 
Induced Delay and Packet Dropout 
Jieying Lu South China Univ. of Tech. 
Weizhou Su  South China Univ. of Tech. 
The mean-square stabilizability via output feedback is studied for a 
discrete-time networked linear feedback system over an unreliable 
communication channel. There is additive white noise with zero mean 
and constant variance in the communication channel. The average power 
of its input signal is bounded. Moreover, in the data transmission process, 
there are fixed delay and random packet dropout induced by the channel. 
The channel uncertainty is modeled as a multiplicative noise, and its 
variance is characterized by the random packet dropout rate and 
signal-to-noise ratio (SNR) between the channel input and the additive 
noise. It is assumed that the plant of the networked system is minimum 
phase. An analytic necessary and sufficient condition is presented for the 
mean-square stabilizability via output feedback of the networked 
feedback system. It describes the trade-off among the SNR, the packet 
dropout rate, the channel delay and unstable poles of the plant in the 
mean-square stabilizability.

8:40-9:00 SunA06-3 

Model Reference Scheduling and Resilient Control Co-design with 
Modulation 
Shunli Zhao Tianjin Univ. of Tech. 

Tianjin Key Laboratory for Control Theory & 
Applications in Complicated System 

Yuehui Ji  Tianjin Univ. of Tech. 
The medium access constraint that only permits limit nodes to gain 
access to the network is a research focus in the field of networked control 
systems. A co-design of the model reference scheduling and the resilient 
control with the modulation is proposed in the paper. The co-design 
scheme can deal with several representative problems in networked 
control systems, such as time delays from modulation, the medium 
access constraint and the perturbation of the controller. Finally, the 
effectivity of the co-design scheme proposed is demonstrated through a 
numerical example .

9:00-9:20 SunA06-4 

Average-consensus Tracking for First-order Multi-agent Systems 
with Quantized Data 
Yu Zhang Jiangnan Univ. 
Cheng Lin Liu Jiangnan Univ. 
This paper addresses the average-consensus tracking problem of 
first-order multi-agent systems with constant reference signals via 
exchanging quantized data, where the topology is balanced and strongly 
connected. By transforming the quantized consensus problem into the 
stability problem, a necessary and sufficient condition is obtained by 
using matrix analysis theory to guarantee that the multi-agent systems 
achieve the quantized consensus, and the final consensus state is the 
average value of constant reference signals. Numerical simulation 
examples are provided to illustrate the correctness of the results. 

9:20-9:40 SunA06-5 

Regulated State Synchronization for Homogeneous Networks of 
Non-introspective Agents in Presence of Input Delays: A Scale-Free 
Protocol Design 
Zhenwei Liu  Northeastern Univ. 
Donya Nojavanzadeh Washington State Univ. 
Dmitri Saber  Stanford Univ. 
Ali Saberi  Washington State Univ. 
Anton A. Stoorvogel  Univ. of Twente 
This paper studies regulated state synchronization of homogeneous 
networks of non-introspective agents in presence of unknown nonuniform 
input delays. A scale free protocol is designed based on additional 
information exchange, which does not need any knowledge of the 
directed network topology and the spectrum of the associated Laplacian 
matrix. The proposed protocol is scalable and achieves state 
synchronization for any arbitrary number of agents. Meanwhile, an upper 
bound for the input delay tolerance is obtained, which explicitly depends 
on the agent dynamics. 

9:40-10:00 SunA06-6 

State estimation for uncertain discrete-time nonlinear systems via 
the coding-decoding scheme 

Shenyang Xu  
Harbin Univ. of Science and Tech. 

Heilongjiang Provincial Key Laboratory 
of Optimization Control and Intelligent 

Analysis for Complex System 

Jun Hu  
Harbin Univ. of Science and Tech. 

Univ. of South Wales 

Dongyan Chen  
Harbin Univ. of Science and Tech. 

Heilongjiang Provincial Key Laboratory 
of Optimization Control and Intelligent 

Analysis for Complex System 

Zhihui Wu  
Harbin Univ. of Science and Tech. 

Heilongjiang Provincial Key Laboratory 
of Optimization Control and Intelligent 

Analysis for Complex System 
The state estimation problem is investigated for a class of discrete-time 
networked systems with uncertainty and nonlinearity via a 
coding-decoding communication approach. The signal is transmitted 
through digital channels, which means that only the sequence of finite 
coded data is sent to the estimator. To be specific, the observation must 
be encoded to certain codewords by designing a coder, and then the 
received codewords are decoded by the relevant decoder. The purpose 
of the addressed problem is to design a proper coding-decoding 
procedure such that the estimator error is asymptotically stable across 
the limited capacity of the communication channel. By applying a 
modified uniform quantization approach, sufficient detection conditions 
involving the size of the coding alphabet and the coding period are 
obtained. Subsequently, the estimator parameter is explicitly determined 
in terms of the solutions to a set of matrix inequalities. Finally, a 
simulation example is provided to demonstrate the effectiveness of the 
obtained results.

SunA07 Room07 
Presentations by Finalists of Zhang Si-Ying Outstanding Youth 

8:00-10:00Paper Award 
Chair: Guang-Hong Yang Northeastern Univ.

8:00-8:30 SunA07-1 

Real-time Optimal Power Allocation for Smart Grid System via Deep 
Neural Network: A Learning Based Approach 
Fanghong Guo Zhejiang Univ. of Technology 
Bowen Xu Zhejiang Univ. of Technology 
Wen-An Zhang Zhejiang Univ. of Technology 
Dan Zhang Zhejiang Univ. of Technology 
Li Yu Zhejiang Univ. of Technology 
This paper attempts to solve the optimal power allocation (OPA) problem 
for smart grid system in a new distinguished way. Conventionally the 
numerical optimization approaches including traditional convex 
optimization and heuristic search methods almost occupy the addressing 
of such problem. However, these optimization algorithms may suffer from 
high computational complexity when the system scales up, which would 
inevitably create a gap between the theoretical algorithm design and 
real-time algorithm implementation. In this paper, we aim to provide a 
new learning based approach to handle the real-time OPA problem in 
smart grid system. The key idea behind this approach is to treat the input 
and output of traditional OPA optimization algorithm as an unknown 
nonlinear mapping, which is then approximated by recent popular 
learning based tools such as deep neural network (DNN). As long as the 
constructed DNN can accurately learn such nonlinear mapping, then the 
OPA problem can be solved in real time. Our main contribution is to 
theoretically show that the traditional decentralized gradient-based 
optimization algorithm for OPA problem can be accurately approximated 
by a well-constructed DNN. Furthermore, experimental case studies 
validate the effectiveness and advantages of our proposed method.

8:30-9:00 SunA07-2 

Distributed Frequency Controller for MT-HVDC Systems Via 
Adaptive Dynamic Programming 
Zhongjie Hu Huazhong Univ. of Science and Technology 
Zhi-Wei Liu Huazhong Univ. of Science and Technology 
Xiong Hu Huazhong Univ. of Science and Technology 
Ming Chi Huazhong Univ. of Science and Technology 
The exact mathematical models of multi-terminal high-voltage direct 
current (MT-HVDC) systems are hard   to be obtained in the practical 
application of HVDC technology. To overcome this challenge, a 
model-free distributed   frequency controller for MT-HVDC systems is 
proposed based on Adaptive dynamic programming (ADP) in this paper. 
Specifically, for each AC area, only the local and neighboring sampling 
data of frequency is required without the   MT-HVDC system model. 
Besides, the proposed controller is distributed which effectively balances 
the communication   burden among the AC areas. Moreover, the 
proposed controller makes the connected AC areas share their power 
reserves via HVDC grids to compensate load disturbances so that the 
necessary power reserves can be downsized. Some   simulations 
carried out on a five-terminal HVDC system evaluate the performance of 
the proposed controller.
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9:00-9:30 SunA07-3 

Spectral Analysis of Network Coupling on Power System 
Synchronization with Varying Phases and Voltages 
Peng Yang Tsinghua Univ. 
Feng Liu Tsinghua Univ. 
Zhaojian Wang Tsinghua Univ. 
Shiyong Wu Tsinghua Univ. 
Hangyin Mao Tsinghua Univ. 
Synchronization is the basis for any functional AC power systems which 
requires all voltage phasors in the network to rotate at the same 
frequency with steady magnitudes. In contrast to the traditional 
phase-only model by omitting voltage dynamics (usually as a Kuramoto 
model), this paper considers coupled phase and voltage dynamics. 
Specifically, we aim to uncover under what condition a negative 
eigenvalue of the coupling matrix occurs, which could cause 
desynchronization. To this end, we generalize the classical Schur 
complement formula to the case where sub-matrices are singular with 
special nullspace. Based on it, a necessary and sufficient condition is first 
obtained by exploiting the underlying structural properties in 
sub-matrices. Furthermore, the basic relation between the power system 
susceptance and the spectrum is also revealed, building the connection 
between network parameters and synchronization and highlighting the 
role of network shunts. Simulations on a rudimentary 3-bus power system 
well verify our results. This work reveals the inherent discrepancy 
between the phase-only and phase-amplitude oscillator models, 
shedding new light on better understanding and analyzing broader 
complicated oscillator networks beyond power systems.

9:30-10:00 SunA07-4 

Analytic Hierarchy Process (AHP) in Portfolio Selection Based on 
Information Granularity 

Kaixin Zhao 

Ye Ji 

Beijing Institute of Technology 

Jiayi Sun Beijing Institute of Technology 
Analytic Hierarchy Process (AHP) is a multi criteria decision-making 
method, which can describe and   transform the qualitative problems 
quantitatively, and then get the quantitative analysis results in 
accordance with the   causal relationship between decision attribute. In 
this paper, a granular Analytic Hierarchy Process, which introduces the 
granularity mechanism, is proposed to solve the portfolio selection 
problem under the mean-risk framework. In the   proposed method, the 
scale value of scheme layer is no longer limited to nine positive integers 
from 1 to 9, which gives   granularity attributes to the comparison of 
advantages and disadvantages in a specific criterion layer between 
different   schemes. The proposed method reflects small differences 
between different alternative schemes through granularity   attribute, so 
it can provide rich decision information for decision makers. Three 
numeric examples from the real-world   financial market (China 
Shanghai Stock Exchange) are provided to illustrate an essence of the 
proposed method. 

SunA08 Room08 
Modeling, control and simulations of biological systems 8:00-10:00 

Chair: Yang Liu  Dalian Jiaotong Univ.
  Beihang Univ. 

8:00-8:20 SunA08-1 

Optimized Pan-Tompkins Based Heartbeat Detection Algorithms 
Xueyu Wu Univ. of Jinan. 
Zhonghua Wang Univ. of Jinan. 
Bo Xu Univ. of Jinan. 
Xibo Ma The Univ. of Chinese Academy of Science. 
The whole physiological state of cardiac electrical activity is reflected by 
electrocardiogram (ECG) signals collected from the body surface. ECG 
signals can be used as important basis for the diagnosis of heart disease. 
However, when analyzing ECG signals, people often process the signals 
in a record into units of heartbeats. Therefore, accurate heartbeat 
detection is an important prerequisite for the correct diagnosis of heart 
disease by the machine. The traditional heartbeat detection only obtains 
the QRS complex based on the Pan-Tompkins algorithm, and then 
performs time interception based on previous experience (forward and 
backward). The accuracy of heartbeats detection will be affected by 
individual differences. In this paper, an optimized Pan-Tompkins 
algorithm based on adding P-wave and T-wave location is proposed for 
the detection of ECG heartbeats. This algorithm was evaluated using 
109966 samples from the MITBIH Arrhythmia Database including a 
variety of arrhythmia data (such as atrioventricular block, ventricular 
tachycardia, early ventricular contraction, atrial flutter, ventricular 
premature beats, ventricular fibrillation). 109519 samples were correctly 
detected from 109966 heartbeats. This method achieved 99.68% positive 
prediction rate(P+) with 99.90% sensitivity(SE). Our approach will lay a 
foundation for the processing of ECG signals and therefore improve the 
accuracy for the diagnosis of heart diseases. 

8:20-8:40 SunA08-2 

Driving Psychological Field Model: View Vehicle Following Process 
from Driver’s Perspective 
Qiao Zhao Fine Arts School Affiliated to China Central Academy. 
Zheng Zhao . Beihang Univ. 
Vehicle following is a very important micro traffic model in traffic flow 
theory. In the actual traffic network, most of the vehicles are in vehicle 
following state, especially when the traffic flow density is large, and there 
are only small gap between the adjacent vehicles in a same lane. The 
speed is relatively slow in such case, and the phenomenon of vehicle 
following is particularly obvious. Because the vehicle movement is 
manually controlled, the driver is a very important factor in the analysis of 
vehicle movement. In this paper, we consider the regular law of driver's 
perception on the surrounding environment from the driver's point of view, 
and a car following model based on driving psychology field is proposed. 
Simulation is carried out based on MATLAB software, and the results 
validate this novel vehicle following model.

8:40-9:00 SunA08-3 

Quantum Lyapunov-based unified control method and verification 
of simulation experiments 
Xiang Zhang Univ. of Science and Tech. of China. 
Shuang Cong Univ. of Science and Tech. of China. 
Lei Zhou Univ. of Science and Tech. of China. 
A Lyapunov-based unified control method for closed quantum systems is 
proposed, which can transfer the state of closed quantum system from 
any initial state to any desired target state. In particular, the proposed 
control method can work under the conditions that free Hamiltonian of the 
non-ideal quantum system is not strongly regular, and (or) the 
Hamiltonian is not fully connected. The simulation experiments of the 
state transition control between different states of three, four and five 
qubit systems are carried out to verify that the proposed control method is 
suitable for all kinds of non-ideal quantum systems and the advantages of 
Lyapunov-based unified control method. The design process of the 
proposed method, the calculation process of each parameter in each 
experiment and the analysis of each experimental result are given in 
detail.

9:00-9:20 SunA08-4 

Deep-learning-based Detection and Segmentation of Organs at Risk 
in Head and Neck 
Xueyu Wu Univ. of Jinan. 
Zhonghua Wang Univ. of Jinan. 
At present, one of the most widely used cancer treatment methods is 
radiotherapy. A key step in developing a radiotherapy plan is to 
accurately delineate all at-risk organs (OARs) to minimize adverse effects 
on surrounding healthy organs. However, manual delineating by 
experienced doctors is limited by the degree of experience and fatigue, 
time-consuming and error prone.The speed and accuracy of traditional 
sketching methods are very low, which can not meet the clinical 
application very well. In this paper, a method based on deep learning is 
proposed for the detection and segmentation of head and neck 
dangerous organs. 48 groups of data in PDDCA public dataset are used 
to train and test the network. The design idea is divided into two networks 
(1) OAR detection network (2) OAR segmentation network, The training 
method is a three-step strategy, (1) feature extraction, (2) OAR detection 
network, and (3) ROI region segmentation. Adopt the idea of less training 
data and more testing data. In the end, under the training of small data, 
the segmentation results close to the world’s top level were still obtained, 
and after testing with multiple sets of data, the generalization ability and 
learning potential of the network were verified. 

9:20-9:40 SunA08-5 

A Goal-Directed Behavioral Learning Model Based on 
Hippocampal-Striatal Circuit 
Jie Chai Beijing Univ. of Tech. 
Xiaogang Ruan Beijing Univ. of Tech. 
Jing Huang Beijing Univ. of Tech. 
Peng Li Beijing Univ. of Tech. 
In order to make mobile robot more bionic and intelligent, a goal-directed 
behavioral learning model based on hippocampal-striatal circuit 
(GBL-HSC) is proposed, which attempts to explore the physiological 
mechanisms of goal-directed navigation. Hippocampal-striatal neural 
circuit (HP-Str circuit) is increasingly being considered as an appropriate 
model system to understand goal-directed decision-making and planning 
mechanisms in the brain. Hippocampus provides a place cells-based 
cognitive map of the environment, and makes behavioral decisions 
according to a sequence planning algorithm of place cells. Striatum 
includes the striosome and the matrix, with the former receives dopamine 
reward signal from substantia nigra and outputs evaluation information of 
the behavior, which is used by the matrix to choose actions. The agent 
chooses action at decision point based on confidence in the prefrontal 
cortex. Simulation experiments of navigation in Tolman detour maze is 
conducted. Results show that the model can help agent to learn the 
optimal behavioral decision, to quickly adapt to changes in the 

Beijing Institute of Technology 
Beijing Institute of Technology 

Yaping Dai 

CO-Chair: Zheng Zhao 
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environment, such as choosing a detour path, thus realizing a better and 
faster navigation. 

9:40-10:00 SunA08-6 

Jellyfish Recognition and Density Calculation Based on Image 
Processing and Deep Learning 
Yang Liu Dalian Jiaotong Univ. 
Wei Meng Suzhou Nuclear Power Research Inst. 
Humin Zong National Marine Environmental Monitoring Center. 
In order to monitor the invasion of marine organism in real time, the 
combination of image processing and deep learning is used to realize 
species identification and density calculation of marine life. Underwater 
camera collects real-time image data within the monitoring range, and 
realizes the end-to-end jellyfish recognition by using depth learning. First, 
the convolution neural network is designed and improved to obtain the 
convolution neural network composed of two convolution layers, two 
pooling layers and full connection layers. Then, the accuracy 
performance results and training model are obtained by training, and the 
test sample pictures are used for prediction. According to the 
characteristics of organism image in the non-uniform light field of turbid 
water, the image sharpening, edge detection, edge closure, hole filling 
and other calculations are carried out on the gray image data, and the 
binary image separated from the target and background is obtained. The 
real-time measurement of the estimation of marine organism density is 
realized. The results show that the method proposed in this paper can 
effectively apply the calculation of marine organism density and the 
detection of marine organism species Measurement. The results of this 
study can provide the main reference for the early warning of organism 
invasion in the near sea water. 

SunA09 Room9 
Adaptive control and learning control (I) 8:00-10:00 
Chair: Qin Zhao  Wuhan Univ. of Tech. 
CO-Chair: Yang Liu Dalian Jiaotong Univ. 

8:00-8:20 SunA09-1 

Complex modfied function projective synchronization of time-delay 
complex chaotic systems with known and unknown complex 
parameters 
Lianqing Su Hebei Univ. of Science and Tech. 
Yao Ma Hebei Univ. of Science and Tech. 
Yude Ji Hebei Univ. of Science and Tech. 
In this paper, the generalized complex modified hybrid function projective 
synchronization (GCMHFPS) of time-delay complex chaotic systems is 
studied. In previous general GCMHFPS schemes, the parameters of 
system were selected as known. There are also some reports about 
GCMHFPS with unknown parameter. However, these chaotic systems 
with synchronous schemes are mostly of the same dimension and do not 
contain time-delay. However, time-delay is very common in life. By 
constructing suitable complex Lyapunov function and adaptive complex 
update laws, the sufficient conditions for GCMHFPS implementation are 
given, and the corresponding calculation formula is given, and new 
estimate of unknown complex parameters are given. The feasibility of the 
scheme is verified by a simulation example. 

8:20-8:40 SunA09-2 

A Compatible Control Scheme Integrated Common Operation with 
Active Safety Constraint for Nonlinear Systems 
Wenchuan Cai Beijing Jiaotong Univ. 
Zichen Zhu Beijing Jiaotong Univ. 
Hongze Xu Beijing Jiaotong Univ. 
Crossing safety boundary is strictly prohibited to ensure operation safety 
of a practical system. Common operation and extreme safety control are 
generally considered as two separated processes, and from the point 
view of general control design, it is challenging to develop a compatible 
framework which is able to combine them together for a nonlinear 
system. In this work, an active safety constraint based adaptive tracking 
control scheme is developed, in which the safety boundary condition is 
directly introduced into control design, such that the closed-loop system 
never exceeds its safety limit during the whole operation process, at the 
same time the objective of normal tracking control is guaranteed. Both 
theoretical analysis and numerical simulations validate effectiveness of 
the proposed control method.

8:40-9:00 SunA09-3 

A Heading Control Strategy Based On Neural Network PID 
Controller 
Qin Zhao Wuhan Univ. of Tech. 
Huajun Zhang Wuhan Univ. of Tech. 
Zihui Cheng Wuhan Univ. of Tech. 
Aiming at the problem that the motion characteristics of ships sailing at 
sea or inland rivers are timevarying and nonlinear, and the heading is 
difficult to control in real time and accurately, this paper proposes a 
heading control strategy based on neural network PID controller. The 
neural network PID controller imitates the structure of neural network. A 

series of formula derivations can prove that the output of the controller 
has proportional, integral and differential effects on the error. The 
parameters of this neural network PID controller are adaptively adjusted 
in real time online according to the error and the rate of error change. 
Therefore, the ship control system can still output the optimal control 
strategy in real time under the complicated and changeable operating 
environment. Matlab / Simulink is used for simulation. The simulation 
results prove that the heading control strategy based on neural network 
PID controller has obvious superiority in real-time and precise control of 
heading.

9:00-9:20 SunA09-4 

Design of Model Reference Adaptive Controller for Active Guidance 
System of High Speed Maglev Train 
Bowen Li National Univ. of Defense Tech. 
Xiaolong Li National Univ. of Defense Tech. 
Zhiqiang Long National Univ. of Defense Tech. 
The electromagnetic suspension type high-speed maglev train guidance 
system is an unstable system and requires active control. When the train 
passes the curve or is subjected to cross wind, the vehicle body will be 
greatly disturbed. In order to ensure that the guidance control system 
maintains good control performance, a model reference adaptive 
controller is designed. First, a model of a dual electromagnet guidance 
system was established. The design of the current loop reduces the 
response delay of the electromagnet and reduces the order of the 
system. Based on Lyapunov stability theory, an adaptive mechanism is 
designed so that the gap state of the controlled object can follow the gap 
state of the reference model. Simulation results show that the system can 
maintain good control performance under different disturbance dynamics. 

9:20-9:40 SunA09-5 

One-parameter Direct Robust Adaptive Train Tracking Control 
Based on Radial Basis Function Neural Network 
Weidong Li Dalian Jiaotong Univ. 
Yiran Zhang Dalian Jiaotong Univ. 
Yang Liu Dalian Jiaotong Univ. 
Aiming at the uncertainty of high-speed train model and time-varying 
nonlinear systems with external disturbances, this paper proposes a 
single-parameter direct robust adaptive algorithm based on radial basis 
function (RBF) neural network for train Tracking control.Based on the 
characteristics of RBF neural network, a single parameter direct robust 
adaptive controller is designed for train tracking. First, a single particle 
train model with external disturbances is proposed; Then based on the 
single particle train model, based on the RBF neural network's adaptive 
control closed-loop system, a single parameter direct robust adaptive 
controller based on the RBF neural network is designed. It can track the 
position and speed of the train better in the presence of external 
disturbances. The stability of the closed-loop system was analyzed based 
on Lyapunov method, and the rationality of the controller design was 
proved. Finally, in combination with simulink, the CRH2 train is used as a 
simulation object to simulate the train position and speed, and the errors 
are analyzed. 

9:40-10:00 SunA09-6 

Medical Image Enhancement Base on Fractional Differential 
Approach 
Liwei Deng Harbin Univ. of Science and Tech. 
Jingjing Qi Harbin Univ. of Science and Tech. 
Yuxin Cheng Harbin Univ. of Science and Tech. 
Jie Hu Harbin Univ. of Science and Tech. 
This paper introduces the concept of fractional differentiation and medical 
image briefly. Based on this, it is proposed that a new medical image 
enhancement method with fractional differential. The primary contribution 
of this paper is the Adaptive Fractional Differential Algorithm, which uses 
the improved Ostu algorithm to segement the edges, textures and 
smooth areas of images. This algorithm allows the optimal function 
constructed based on the area feature of image. Furthermore, we come 
to an important conclusion that AFDA has better image enhancement 
than other methods by making edges clearer and textures richer. 

SunA10 
Data-driven control and optimization 
Chair: Zheming Zhang 
CO-Chair: Gaowei Yan 

Room10 
8:00-9:40 

   Taiyuan  Univ.  of  Tech. 
Taiyuan Univ. of Tech. 

8:00-8:20 SunA10-1 

A Novel Approach to Optimal Input Signal Design for Data Driven 
Control 
Dezhi Tang Chery Automobile Stock Limited Company.

Anhui Univ. of Tech. 
Tinglun Song Nanjing univ. of Aeronautics and Astronautics. 
Jianhong Wang Jiangxi univ. of Science and Tech.. 
In the last few years, data driven control is growing very rapidly owing 
that it does not require identification process of the plant. The data driven 
controller can be designed directly by the input and output measurement 
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data. This paper studies how to design the optimal input signal for data 
driven control, and proposes a new input signal optimal correlation 
function. The optimal input signal is designed such that the expected 
value of the considered control is reduced. Here some results and 
conditions which are tools to improve the convergence of classical 
prediction error method are extended into data driven control. In addition, 
the candidate attraction domain of the objective function is proposed, and 
a convergence condition is derived, which can ensure that a given set is a 
candidate attraction domain. In general, the results and conditions 
corresponding to the optimal input signal for data driven control are 
different from classical model based methods. Finally, simulation 
examples verify the effectiveness and feasibility of the proposed strategy. 

8:20-8:40 SunA10-2 

An Optimal Sparseness Algorithm for LSSVM Based on Global 
Representative Indicator and PSO 
Dong Xie Wuhan Univ. 
Bo Tong Wuhan Univ. 
Shirong Zhang Wuhan Univ 
Lack of sparseness is one of the main problems of least support vector 
machine (LSSVM); it results in slower arithmetic speed and larger 
requirement for machine memory. This paper aims at an optimal 
sparseness algorithm for LSSVM. Firstly, Global Representative Indicator 
is defined in feature space, in Fact it is constructed through density and 
dispersion. Then the sparseness of LSSVM is formulated as and 
optimization problem, where the training sample amount and 
root-dean-square error are taken as optimization variable and objective 
Function, respectively. A PSO based technique is further proposed to 
solve the optimization problem. Finally, a soft measuring LSSVM model 
For carbon content in fiy ash is taken as a study case to verify the 
proposed algorithm. With the data collected from a 1000MW utility boiler, 
the verification are presented. Moreover, neighborhood value, a sensitive 
parameter for the algorithm, is studied and remarked..

8:40-9:00 SunA10-3 

Unsupervised Feature Transfer for Batch Process Based on 
Geodesic Flow Kernel 
Zheming Zhang Taiyuan Univ. of Tech. 
Fang Wang Taiyuan Univ. of Tech. 
Yusong Pang Delft Univ. of Tech. 
Gaowei Yan Taiyuan Univ. of Tech. 
The problem of misalignment of the original measurement model is 
caused by nonlinear, time-varying characteristic of the batch process. In 
this paper, a method based on geodesic flow kernel (GFK) for feature 
transfer is proposed. By mapping data into the manifold space, the 
feature transfer from source domain to target domain is implemented. 
Distribution adaptation of real-time data and modeling data is performed 
to reduce the distribution difference between them. The historical data 
through distribution adaptation is used to establish a regression model to 
predict the real-time data, by which the unsupervised batch process soft 
sensor modeling is realized. The application of predicting the 
concentration of penicillin between different batches during the 
fermentation of penicillin demonstrated that the prediction accuracy of the 
model can be improved more effectively than the traditional soft sensor 
method.

9:00-9:20 SunA10-4 

Data-driven Two Degrees of Freedom Controller Design for MIMO 
System via VRFT Approach 
Yuqing Zheng Tianjin Univ. 
Guoshan Zhang Tianjin Univ. 
In this paper, we develop a data-driven controller approach for 
multi-input-multi-output (MIMO) discretetime systems via virtual reference 
feedback tuning (VRFT). Unlike the traditional VRFT for 
single-input-single-output (SISO) systems, we recall the model reference 
control problem of MIMO systems and extend the method to design a two 
degrees of freedom controller. The optimization problem for control is 
based on a global model reference procedure, therefore, it does not 
require to access the plant for experiments many times. For this reason, 
the design of a discretetime controller has better performance. The 
effectiveness and superiority of the proposed method are demonstrated 
by numerical simulations. 

9:20-9:40 SunA10-5 

Canonical residual based incipient fault detection method for 
industrial process 
Liangliang Shang Nantong Univ. 
Ze Yan Nantong Univ. 
Junhong Li Nantong Univ. 
Aibing Qiu Nantong Univ. 
Hao Zhang Nantong Univ. 
Incipient faults with low amplitudes can be easily submerged by noise 
and process disturbance. As these faults can slowly evolve into the 
serious failure of processes, early detection is increasingly becoming 

important. To monitor incipient faults more efficiently, canonical variate 
analysis with two statistics indices based on canonical residuals are 
proposed for monitoring dynamic processes. First, canonical variate can 
be obtained by performing singular value decomposition on the Hankel 
matrix, which assembles with covariance and cross-covariance matrices 
of the past and future observations. Next, the canonical residual can be 
generated by calculating the difference between projected past data and 
projected future data. Then, two weighted average statistics based on 
canonical residual and its control limit can be determined. Finally, with the 
application in the continuous stirred tank reactor (CSTR) process, the 
performance of the proposed detection method is verified by comparing 
with fault detection rates. Simulation results indicate those two weighted 
average statistics based on canonical residual can improve the fault 
detection rates compared with the conventional statistics T2 and Q. 

SunA11 Room11 
Identification and estimation (I) 8:00-10:00 
Chair: Shaoxue Jing    Huaiyin Normal Univ. 
CO-Chair: Taiyang Tao Nanyang Inst. of Tech. 

Jiangnan Univ. 

8:00-8:20 SunA11-1 

Sensor Fault Detection Based on Weighted Stochastic Gradient 
Identification Algorithms 
Yu-Yao Wu Harbin Inst. of Tech. (Shenzhen) 
Ying Zhang Harbin Inst. of Tech. (Shenzhen) 
Hui-Jie Sun Harbin Inst. of Tech. (Shenzhen) 
Rui Zhang Shenzhen Polytechnic 
This paper addresses the problem of sensor fault detection for practical 
systems based on stochastic gradient identification techniques. Three 
algorithms are constructed by utilizing the hierarchical identification 
principle. Different from some existing algorithms, a weighted factor was 
introduced and a combination of the information in both the last step and 
the current step can be used to update the estimation of the variables. 
Due to the use of the latest updated information, the proposed algorithms 
can achieve better convergence performance than some existing 
algorithms by appropriately choosing the tuning parameter. A numerical 
example is given to show the superiority of the presented algorithms. 

8:20-8:40 SunA11-2 

Data Filtering Based Maximum Likelihood Gradient Method for 
Multivariable Nonlinear Systems 
Feiyan Chen Xi’an Jiaotong Liverpool Univ. 
Kai Ji Suzhou Univ. of Science and Tech. 
Aiming at the problem of redundant parameters in the 
over-parameterized model, a maximum likelihood algorithm for a class of 
multi-input nonlinear systems is studied based on the data filtering 
technique. This paper develops a filtering based maximum likelihood 
generalized extended gradient algorithm for multivariable nonlinear 
systems with autoregressive moving average noises and a maximum 
likelihood generalized extended gradient algorithm for comparison. 
Finally, the simulation results indicate that the derived algorithms are 
more effective for identifying multivariable nonlinear systems. 

8:40-9:00 SunA11-3 

Identification of a Deterministic Wiener System Based on Input 
Prediction Error 
Shaoxue Jing Huaiyin Normal Univ. 
The Wiener system is a type of block-oriented system that consists of a 
linear model followed in series with a static nonlinear element. In this 
work, two novel identification methods are proposed to estimate the order 
and parameters of a class ofWiener system whose linear part is a finite 
impulse response function and whose nonlinear inverse function is a 
polynomial. First, a direct order identification method using the 
input–output data rather than an unknown intermediate variable is 
designed to estimate the order of the linear part. The method decreases 
the computational cost and improves the accuracy of order estimation, 
because it doesn’t require calculating the intermediate variable. Second, 
an identification algorithm minimizing the input prediction error is 
developed to obtain parameters of theWiener system. Third, a numerical 
simulation verifies the proposed algorithm. 

9:00-9:20 SunA11-4 

A Parameter and Time Delays Estimation Algorithm for MISO 
FIR-ARMA Systems 
Taiyang Tao Nanyang Inst. of Tech. 

Jiangnan Univ. 
Fei Tian Nanyang Inst. of Tech. 
For multiple-input single-output finite impulse response auto-regressive 
moving average systems with unknown time-delay, based on auxiliary 
model identification idea, and by combining the orthogonal matching 
pursuit algorithm, an orthogonal matching pursuit iterative algorithm was 
presented. The presented identification algorithm can estimate 
time-delay and parameters at one time of the multiple-input single-output 
finite impulse response auto-regressive moving average systems with 
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limited sampled data. The proposed algorithm can reduce the measuring 
cost and improve the estimation efficiency since it requires a small 
amount of data compared with other identification algorithm such as the 
least square algorithm. A simulation example was provided to show the 
proposed algorithm can effectively identify the time-delay and unknown 
parameters of such systems. 

9:20-9:40 SunA11-5 

Estimation of total heat exchange factor based on adaptive kernel 
density estimation theory 
Xiaochuan Luo Northeastern Univ. 
Mingwei Jiang Northeastern Univ. 
Lu Yu Northeastern Univ. 
Yuhao Fan Northeastern Univ. 
Lei Zhang Northeastern Univ. 
Total heat exchange factor plays an important role in determining the 
ideal temperature rise curve of the slab under steady-state conditions. 
The "Black Box" experiment and the furnace temperature data measured 
by the thermocouples in the reheating furnace contain uncertainties and 
big noise that will affect the identification accuracy. In order to solve the 
above problems, this paper proposes weighted least squares method 
(WLS) based on adaptive kernel density theory. In the calculation 
process, WLS can adaptively reduce the influence of noise on the 
identification results, and avoid the "residual pollution" and "residual 
flooding" that may occur in the traditional fixed bandwidth kernel density 
estimation method. In this paper, a numerical algorithm combining 
conjugate gradient method (CGM) and gradient projection method (GPM) 
is used to iteratively solve the WLS model, which ensures the stability of 
the iterative process and improves the identification accuracy. Finally, the 
CuPCrNi experimental slab data was used to verify the effectiveness of 
the adaptive kernel density estimation method and ensure robustness. 

9:40-10:00 SunA11-6 

Algorithm of Identification for Water Parameters of Linear Water 
Waves 
Yuying Jian South China Univ. of Tech. 
Hailong Pei South China Univ. of Tech. 
Chengzhong Xu Univ. Claude Bernard-Lyon 1 
In this paper, it is supposed that the linearized water wave equation 
(LWWE) can describe the movement of water waves. Utilizing the 
identification algorithm we put forward in this paper, the depth of water, 
the elevation of the wave surface, and the velocity potential can be 
calculated from the measured velocity of surface water waves at the 
same time. We show the estimability by proving the mapping from the 
depth of water, the elevation of wave surface and the velocity potential to 
the measurement is injective. Moreover, we verify our proposed 
algorithm, which is on the basis of the classical gradient descent method, 
with some numerical simulations. 

Room12 

8:00-10:00 
China Univ. of Petroleum 

SunA12 
Video processing and visual servoing for 
intelligent robots (II) 
Chair: Runsheng Wang
CO-Chair: Mingying Huo Harbin Inst. of Tech. 

8:00-8:20 SunA12-1 

A Multi-Object Grasping Detection Based on the Improvement of 
YOLOv3 Algorithm 
Kun Du Northeastern Univ. 
Jilai Song Shenyang Inst. of Automation 
Xiaofeng Wang Shenyang SIASUN Robot & Automation Co. 
Xiang Li Northeastern Univ. 
Jie Lin Northeastern Univ. 
YOLOv3 has achieved good results in the field of object detection. In 
order to achieve multi-object grasping detection, the network structure 
has been improved. The improved YOLOv3 algorithm is applied to the 
object position and pose detection in robotic grasping, and a deep 
learning model is proposed to predict the robot's grasping position, which 
can detect the occurrence of multiple objects in real time and grasp them 
in order according to the semantic information. For the specific 
application scenario, the corresponding dataset is made, and a corner 
detection method based on YOLOv3 is proposed to grasping position and 
pose detection. Compared with the traditional corner detection method, 
this method has semantic information in its detected corner. In the scene, 
we first classify and locate the object, then detect the corner of the object, 
and filter the corner of the false detection through the positioning of the 
object, and design the corresponding algorithm to complete the corner of 
the missed detection, so that the accuracy of the corner detection is 
greatly improved, reaching 99% in the self-made dataset. Finally, the 
position information of the corner is used to calculate the centroid position 
of the object, that is, the grasping point of the object. The point cloud 
information is obtained by depth camera, and the grasping pose of the 
object is calculated. This method can greatly improve the accuracy of 
grasping detection in specific scenes. 

8:20-8:40 SunA12-2 

Robotic Grasp Detection Using Light-weight CNN Model 
Yang Jiang Northeastern Univ. 
Xulong Li Northeastern Univ. 
Minghao Yu Northeastern Univ. 
Zhongyu Bai Northeastern Univ. 
Manipulating objects is the premise of many robotic applications, such as 
assembly, sort and palletezing. Teach programming is widely used in 
industrial robot, it is necessary to improve the intelligent level of robot. In 
this paper, we propose an accurate, real-time, light-weight convolutional 
neural network SqueezeNet-RCM to predict a grasp configuration from a 
RGB and aligned depth image of graspable object. Instead of using 
sliding window or regional proposal network to generate potential 
bounding box, we use a way of end-to-end to train and test our network. 
On the standard Cornell Grasping Dataset, our model achieves accuracy 
of 90.1% and 88.6% on image-wise split and objectwise split respectively, 
speed at 73 frames per second(fps) on GPU inferencing, which could 
meet the requirement of real-time. Moreover, our model size is 2.9MB, 
which is able to fit the memory to limited environment such as FPGA.

8:40-9:00 SunA12-3 

A high confidence correlation filter tacker based on multi-feature 
adaptive weighting 
Zhao Wang China Univ. of Petroleum 
Runsheng Wang China Univ. of Petroleum 
Correlation filter-based trackers have achieved excellent performance in 
visual tracking in recent decade. Compared with traditional trackers, they 
show better robustness and efficiency. Most correlation filter based 
trackers learn the appearance model using only a single feature, like 
Histogram of Oriented Gridients feature, color naming feature, Gray 
features and so on. However, single-feature model can’t maintain great 
robustness in various complex situations. In order to solve this problem, 
we propose a High confidence correlation filter tacker based on 
multi-feature adaptive weighting. The tracker can acquire the initial 
weights using the information obtained in the second frame, and 
adaptively adjust the weights of different feature according to the tracking 
results of each frame. Moreover, we use a high confidence update 
strategy, and exploit the high confidence tracking results to update the 
model, so as to reduce the probability of model drift. We experiment the 
algorithm on 36 sequences of OTB-50 benchmark dataset, the 
experimental results show that our algorithm has a better performance 
compared with the original algorithm on multiple sequences such as 
Dragonbaby, Deer and Skating1. We also experiment our algorithm on 
our own sequence, in which our algorithm still has a better performance.

9:00-9:20 SunA12-4 

Fast Matching for Consecutive Frames of UAV Video 
Xin Yin Xiamen Univ. 
Delong Yang Xiamen Univ. 
Dongyun Lin Xiamen Univ. 
Xiafu Peng Xiamen Univ. 
In the past few years, UAV has been more and more widely used in many 
fields. However, data of UAV video is too large to be processed easily. 
This paper proposes a novel method combined with PID prediction 
theory, which is in order to improve the processing speed of consecutive 
frame matching of UAV video. The experimental results indicate that the 
average matching time of our method is less than half of that of ORB 
algorithm. to the best of our knowledge, it is the first time to combine PID 
controller with image matching methods for UAV video, which we believe 
is an important attempt in practical applications. 

9:20-9:40 SunA12-5 

Research on Conversion Measurement Method of Hidden Features 
in Automatic Docking System 
Wenyu Feng Harbin Inst. of Tech. 
Naiming Qi Harbin Inst. of Tech. 
Naihan Yang Harbin Inst. of Tech. 
Fuyou Zhao Harbin Inst. of Tech. 
Tong Lin Harbin Inst. of Tech. 
Mingying Huo Harbin Inst. of Tech. 
In response to the demand for non-contact measurement in the automatic 
docking system, this paper proposes a conversion measurement method 
for hidden features based on visual measurement system, and designs a 
hidden feature conversion measurement device. By using this device, the 
position and attitude parameters of the hidden features that are not easy 
to directly measure are converted to a position on the outer shell of cabin, 
where the measurement is convenient. The hidden feature conversion 
measurement algorithm of the automatic docking process is derived, and 
the feasibility and accuracy of the method are verified by mathematical 
simulation calculation and docking test research. Through the conversion 
measurement method designed in this paper, the measurement during 
automatic docking process can be more convenient and accurate, and 
the cabins docking quality can be greatly improved. 
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9:40-10:00 SunA12-6 

Two-Steam Fully Connected Graph Convolutional Network for 
Skeleton-Based Action Recognition 
Zhongyu Bai Northeastern Univ. 
Qichuan Ding Northeastern Univ. 
Jiawei Tan Northeastern Univ. 
Skeleton-based human action recognition has recently drawn a lot of 
attentions with the increasing availability of large-scale skeleton datasets. 
Graph Convolutional Network (GCN) methods have achieved relatively 
good performances in action recognition. However, most GCN methods 
based on predefined graphs with fixed topology constraints always 
neglect the potential dependencies derived from the cooperative 
movement of all joints. Besides, the lengths and the directions of 
skeletons are rarely involved. These easily cause a larger deviation of the 
estimated action from the actual action. Here, a two-steam fully 
connected graph convolutional network (2s-FGCN) is proposed. The 
topology structure of the 2s-FGCN covers the local physical connections 
and the global potential cooperation of all joints and the joints, lengths 
and directions of skeletons are all input to the model. The experimental 
results on two datasets (NTU-RGB+D and Kinetics-Skeleton) 
demonstrate that the proposed model can obtain the state-of-the-art 
results. 

SunAIS Room13 
Interactive Session 08:00-10:00 

SunAIS-1 

Dissipative Filtering for Singular Semi-Markovian Jump Systems 
with Time-Varying Delays 
Yao Wang Nanjing University of Science and Tech. 
J. H. Park Yeungnam Univ. 
Jun Guo Nanjing University of Science and Tech. 
In this paper, the problem of dissipative filtering for time-varying delayed 
singular semi-Markovian jump systems is concerned. The main objective 
is to design a mode-dependent dissipative filter to guarantee the 
stochastic admissibility of the error system. Firstly, by employing 
Lyapunov-Krasovskii functionals, the error system is proved to be 
stochastically admissible and strictly (Q, S, R)-dissipative. Secondly, the 
desired dissipative filter are acquired by applying linear matrix 
inequalities. In order to demonstrate the effectiveness of the proposed 
method, a numerical example is finally provided. 

SunAIS-2 

Stabilization of linear time-delay stochastic differential systems by 
delayed impulse 
Yao Cui Anhui Univ. 
Pei Cheng Anhui Univ. 
In stochastic differential systems, impulsive effects play an important role. 
By using the Lyapunov function and the Razumikhin technique, this paper 
investigates the mean-square exponential stability of linear time-delay 
stochastic systems with impulsive effects. The obtained results shown 
that the completely delayed impulses can make a contribution to the 
stability of a stochastic differential system. As an extension of the 
established results, completely delayed impulse effect is addressed. An 
example is given to illustrate the effectiveness of the results obtained. 

SunAIS-3 

Bipartite Consensus Problem of Harmonic Oscillators Based on 
Sampled-data 
Hang Tian Jiangnan Univ. 
Cheng-Lin Liu Jiangnan Univ. 
Guang-Ye Liu Shanghai Keliang Infor. Tech. & Eng. Co., Ltd 
This paper is concerned with the bipartite consensus problem of 
sampled-data coupled harmonic oscillators by predictor factor under the 
fixed topology. Compared with the existing distributed protocol for 
synchronization in networks of coupled harmonic oscillators based on the 
sampled-data measurement, we propose a distributed bipartite 
consensus control protocol in which positive and negative interaction 
weights coexist. For structurally balanced networks, we improve the 
convergence rate of the network via predictor factor. Necessary and 
sufficient conditions are obtained for the well designed protocol to 
achieve bipartite consensus by using frequency-domain analysis and 
matrix theory. Finally, examples are shown to validate the convergence 
conditions. 

SunAIS-4 

Reachable set synthesis of singular systems 
Yu Feng Harbin Engineering Univ. 
Zhiguang Feng Harbin Engineering Univ. 
In this paper, the reachable set estimation and control problems of 
singular systems are investigated. By utilizing a novel system 
decomposition method, a sufficient condition is proposed in terms of 
linear matrix inequalities (LMIs) to find an ellipsord. Then a state 
feedback controller is designed to guarantee all the reachable set of the 

considered closed-loop singular systems to be contained by the smallest 
ellipsoid. Lastly, a numerical example is given to demonstrate the 
effectiveness of the obtained results. 

SunAIS-5 

Event-triggered sliding-mode control of linear uncertain system 
under periodic DoS attacks 
Lina Guo Nanjing University of Information Science & Tech. 
Bo-Chao Zheng Nanjing University of Information Science & Tech. 
Xiaoguang Liu Dalian Naval Academy 
In this paper, an event-triggered sliding-mode control is proposed for 
cyber-physical systems (CPSs) under periodic denial-of-service (DoS) 
attacks. Sufficient conditions for the event-triggering mechanism is 
presented and then under the proposed event-triggered sliding-mode 
control law, the system state can reach sliding-mode in finite time and the 
system can be robust stabilization regardless of external uncertainties 
and the periodic attack of DoS. Finally, the simulation results show the 
validity of the theory. 

SunAIS-6 

A New realization of Multidimensional Fornasini-Marchesini II 
State-space Model for MIMO Radar 
Liu Chang Wuhan University of Science and Tech. 
Cheng Hua Wuhan University of Science and Tech. 
Zhongyong Cao Wuhan University of Science and Tech. 
In this paper, a new algorithm of solving the system realization matrix is 
proposed for the target detection of multi-input and multioutput radar. The 
algorithm is based on one-dimensional array with F-M II model to solve 
the implementation problem of system state space model. By setting a 
one-dimensional array, the array is substituted into the transfer function 
which is obtained by the state space model. This method is used to make 
the complexity of the implementation process of the system lower, and is 
beneficial to the analysis and design of the system. Compared with the 
existing image algorithms, the middle chart transformation link is omitted, 
the calculation step is simplified, and the realization of multi-dimensional 
F-M II model is more convenient and efficient. The application of this 
algorithm to the MIMO radar system can improve the analysis efficiency 
of the system. 

SunAIS-7 

Modeling Analysis and Experimental Study of the Eddy Current 
Effect on Suspension Magnet in Medium-Speed Maglev Train 
Yu Peichang National University of Defense Tech. 
Yang Qing National University of Defense Tech. 
Chen Qiang National University of Defense Tech. 
Cui Yumeng National University of Defense Tech. 
This paper analyzed the levitation force loss caused by the eddy current 
effect of the suspension electromagnet in medium-speed maglev train 
which operates in the 0 to 200 km/h speed range. First of all, based on 
the basic electromagnetic field theory, a mathematical model of vertical 
levitation force under different speeds considering eddy current effect is 
established. Based on the model, the levitation force attenuation of 
different suspended electromagnets with different load conditions, 
operating speed and track conductivity is analyzed. The calculation 
results shows that the main levitation force loss is in the front 
electromagnet, and the force loss of others is small. Furthermore, 
experiment are taken in Beijing maglev S1 line vehicles, the suspension 
force of different electromagnets in vehicle are compared. The 
experiment result shows that, with the operating condition of heavy load 
and maximum speed of 65km/h, the first electromagnet in speed direction 
lost 10 percents levitation force. The experiment result verified the 
correctness of theoretical analysis. The research results will be the 
basement for electromagnets design and production of medium speed 
maglev train. 

SunAIS-8 

Research on Earth Fluid Monitoring Based on Beidou Positioning 
System 
Jiehong Wu Shenyang Aerospace Univ. 
Xiangquan Yin Shenyang Aerospace Univ. 
Jiankai Zuo Shenyang Aerospace Univ. 
Guilu Sang University of Science and Technology Liaoning 
Yunai Wu Shenyang Aerospace Univ. 
Zhongzhi Li Shenyang Aerospace Univ. 
At present, many countries in the world launch a large number of 
satellites into space and form satellite systems with different functions. 
Among them, a large number of satellites have similar functions, so many 
functions between satellite systems can actually be converted to each 
other. If the functions of a satellite system can be fully developed on the 
premise of its most advantageous functions, it can theoretically replace 
other systems in a comprehensive manner. As of now, Beidou satellite 
system is the most promising satellite system in China, and its positioning 
capability has reached the world's leading level. Advanced positioning 
functions and newly developed communication functions can be 
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developed. In order to verify the feasibility of using target monitoring 
scheme, we design the wood and foam instead of the target equivalent 
wind tunnel simulation test, proved the feasibility of the plan and 
determine the time interval between the effective range and collecting 
data, and then designed a data "screen - collection - review" system is 
operable and application value. Finally, Beidou system can develop fluid 
monitoring functions similar to remote sensing satellites. 

SunAIS-9 

Current Hysteresis Control Design of Motorized Spindle Driven 
System Based on Semi-Physical Simulation Model 
Jizhi Liu Shenyang Jianzhu Univ. 
Yuhou Wu Shenyang Jianzhu Univ. 
Liting Fan Shenyang Jianzhu Univ. 
Zhipeng Si Shenyang Jianzhu Univ. 
Zhengwei Jia Shenyang Jianzhu Univ. 
The drive system provides power for high-speed motorized spindle which 
performance has a direct impact on the machining accuracy of numerical 
control (NC) machine tools. The motorized spindle drive system has a 
great influence on high precision computer numerical control (CNC) 
machine tools. This paper proposed a current hysteresis control design 
method based on the semi-physical simulation model for a motorized 
spindle driven system. The control system built-in Simulink could be 
packed and download to a digital signal processing (DSP) chip to verify 
the performance, which will save testing time and reduce development 
costs. A verification case was presented, and the results showed that the 
proposed semi-physical model was effective and could be used to 
accelerate the development of a driven system for motorized spindle. 

SunAIS-10 

An Image Hidden Transmission Method of Networked Inverted 
Pendulum Visual Servo Control System 
Bing Liu Shanghai Univ. 
Dajun Du Shanghai Univ. 
Xue Li Shanghai Univ. 
Changda Zhang Shanghai Univ. 
In the real-time control of Networked Inverted Pendulum Visual Servo 
Control Systems (NIPVSCSs), how to achieve safe and efficient image 
transmission is an important and challenging task. Generally, the inverted 
pendulum image is directly transmitted so that the security of images 
during the network transmission can not be guaranteed in the NIPVSCS. 
To solve this problem, our contributions of the paper include: 1) A 
Chaos-based Image Hiding (CIH) algorith- m to hide the inverted 
pendulum image is used to improve the security of the image during the 
network transmission; 2) The effectiveness and feasibility of the proposed 
method is confirmed by simulations and real-time control experiments. 

SunAIS-11 

SINS/GNSS Integrated Alignment Based on Improved H∞ Filter 
Yuxuan Zhu Harbin Engineering Univ. 
Jiaxin Lu Harbin Engineering Univ. 
In the process of integrated alignment of Strapdown Inertial Navigation 
System (SINS) and Global Navigation Satellite System (GNSS), the 
uncertainty of system noise and measurement noise leads to the poor 
robustness of the system, the results of filter are unstable and the 
calculation of H filter is not accurate. Based on H filter and Sage- Husa 
Real-time noise matching algorithm, this paper proposed an improved H 
filter algorithm called Sage-Husa adaptive H (SHAH) filter. Estimating the 
covariance matrix of system noise in real time. SHAH filter method is 
proposed to improve the accuracy of the integrated alignment. As an 
information fusion method of SINS/GNSS integrated alignment 
simulation, the system robustness is guaranteed by comparing with 
Kalman filter. Comparing with the experimental results of H filter, the 
accuracy of the integrated alignment results is higher than fifty percent. 

SunAIS-12 

Evaluation of climb stability of UAV based on AHP-Enteopy Weight 
method 
Jinyi Ma Shenyang Aerospace Univ. 
Lifu Hu Shenyang Aerospace Univ. 
Yuqing Tian Shenyang Aerospace Univ. 
Zhongzhi Li Shenyang Aerospace Univ. 
The arrival of the "5G" era has greatly promoted the development of 
drones in the express delivery industry. Whether drones can be fully 
integrated into the express delivery industry is a matter of stability. Based 
on fuzzy mathematics theory, this paper mainly uses the fuzzy 
comprehensive evaluation method to propose a new, quantitative 
evaluation method for the stability of the UAV during the climb phase. In 
the process of fuzzy evaluation, the design of weights is an extremely 
important content. This paper combines the analytic hierarchy process 
with larger subjective components and the entropy weight method with 
larger objective components. The weight is realized by the minimum 
relative information entropy theory Design optimization. The experimental 
results show that the stability evaluation algorithm designed in this paper 

has high accuracy and is consistent with objective facts, which can play a 
more profound role in promoting the development of the express delivery 
industry. 

SunAIS-13 

Cascaded GPS/IMU Integrated Positioning System Based on Vehicle 
Kinematics Model 
Su ZHOU Tongji Univ. 
Peng ZHAO Tongji Univ. 
Jie JIN Tongji Univ. 
A cascaded GPS/IMU integrated positioning system based on four-wheel 
independent drive steering vehicle kinematics model, which solves the 
problem that the positioning error of usual GPS/IMU integrated 
positioning system will grow over time when GPS signal is interrupted, is 
proposed in this paper. The cascaded GPS/IMU integrated positioning 
system proposed in this paper consists of an attitude-velocity filter and a 
position filter. The attitude-velocity filter fuses the angular velocity and 
acceleration provided by the four-wheel independent drive steering 
vehicle kinematics model and provided by the IMU, then outputs the 
optimized angular velocity and acceleration. The attitude-velocity-position 
calculation unit outputs the attitude, velocity and position. The position 
filter fuses the position provided by the attitude-velocity-position 
calculation unit and provided by the GPS, and outputs the optimized 
position. The simulation experiments are carried out through Carsim and 
the custom function. The simulation results show that compared with the 
usual GPS/IMU integrated positioning system, the cascaded GPS/IMU 
integrated positioning system reduces the cumulative error and has 
better positioning accuracy when the GPS signal is interrupted, for 
example, the maximum heading angle error is reduced by 88%, the 
maximum velocity error is reduced by 93%, the maximum position error is 
reduced by 90%. 

SunAIS-14 

Performance Analysis on Two Kinds of Ultra-wideband Signals 
Jin Pang Northeastern Univ. 
Jihong Liu Northeastern Univ. 
Duo Cao Northeastern Univ. 
This paper mainly simulates two Ultra-wideband (UWB) signals and their 
power spectrum which are time hopping pulse position modulation 
(TH-PPM) and multi-band orthogonal frequency division multiplexing 
(MB-OFDM), and also simulates two UWB channels which are 
IEEE802.15.3 channel and IEEE802.15.4. And through theoretical 
analysis and computer simulation, we analyzed the performance of the 
UWB signals TH-PPM and MB-OFDM through the UWB channel 
environment. In the MATLAB simulation environment, indoor environment 
of the two cases line of sight (LOS) and not line of sight (NLOS) show that 
TH-PPM-UWB using RAKE receivers collect multipath energy and having 
some gains, and MB-OFDM-UWB is simply mixed the multipath energy. 
The simulation results show that the bit error rate of TH-PPM-UWB is 
better than MB-OFDM-UWB. In conclusion, TH-PPM-UWB scheme 
performs much better than MB-OFDM-UWB scheme. 

SunAIS-15 

Improved Encryption Algorithm for Digital Image of Knight Tour 
Based on Cell Block 
Xin Liping  North Minzu Univ. 
Wang Xi  North Minzu Univ. 
This paper presents an improved algorithm based on digital image 
encryption of knight tour. The efficient greedy algorithm is used to 
generate the knight tour matrix to improve the time efficiency of image 
encryption; the process of image encryption is specifically improved, and 
two different knight tour matrices are used to encrypt the image. Firstly, 
every pixel of the image is scrambled one by one, then the scrambled 
dense image is divided into cell array blocks, and the cell array is used as 
the operation object to scramble the blocks, and the image is encrypted 
again. The algorithm is simple, easy to implement, and has strong 
real-time operability, which can be used for real-time sharing of images; 
only the combination of the knight patrol matrix used for encryption and 
scrambling is properly matched, then a better encryption effect picture 
can be obtained, just like random noise, which cannot be distinguished. 
The experimental results show that the improved algorithm has strong 
ability of anti cutting attack and anti noise attack, good image restoration, 
high security performance and good reliability. 

SunAIS-16 

Synthesis of multiple video streams through multi-thread 
programming 
Jian Wang University of Science and Technology of China 
Shihui Duan China Academy of Information and Communications

 Technology of MIIT 
Jun Xu University of Science and Technology of China 
Song Wang University of Science and Technology of China 
Qiang Ling University of Science and Technology of China 
In some scenarios, we need to combine multiple video streams and 
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pictures into a single video. In this paper, we develop an application to 
synthesize two channel video stream and two channel pictures. Our 
application can be used for synthetic display of multiple network video 
streams and offline video synthetic storage. As the single thread 
decoding of multiple video streams takes a lot of time, we propose the 
use of a multithreading producer-consumer pattern. It makes full use of 
the advantages of multi-core CPU and improves the programming 
efficiency. In our experiments, we compare video synthesis through single 
thread and multithreading. Multithreading is much faster than single 
threading. 

SunAIS-17 

Study on the Application of multiple auto-correlation in Rapid tuning 
of Overhauser Magnetometer 
XIE Mu-jun Changchun University of Techn. 
FU Bao-cai Changchun University of Techn. 
JIANG Chang-hong Changchun University of Techn. 
In order to solve the problem of slow tuning speed and easy misalignment 
of peak scan matching method of Overhauser magnetometer, a fast 
tuning method based on multiple self-correlation algorithm is proposed in 
this paper. First, according to the characteristic that the Free Induction 
Decay (FID) signal has an exponential attenuation and constant 
frequency, the signal is subjected to multiple self-correlation de-noising 
processing, and the frequency of the FID signal is obtained by using the 
FFT. Then the simulation of MATLAB is carried out, and the result shows 
that the multiple self-correlation algorithm has better processing effect on 
the FID signal detection in the strong noise background, so the FID signal 
frequency is accurately obtained. Finally, tuning circuit structure and 
tuning work-flow is designed. The tuning capacitance value is obtained 
according to the FID signal frequency and the resonance formula. The 
capacitance is selected by multi-channel switch to realize fast tuning. 

SunAIS-18 

Compressed Sensing for Astronomical Image Compression and 
Denoising 
Jie Zhang Zhengzhou University of Light Industry 
Yibin Chen Zhengzhou University of Light Industry 
Huanlong Zhang Zhengzhou University of Light Industry 
Xiaoping Shi Harbin Institute of Tech. 
In deep exploration, astronomical images are often contaminated by 
noise when they are transmitted to the earth by satellites. In addition, the 
existing compression methods are difficult to compress the image with a 
lower compression sampling ratio, resulting in longer image data 
transmission time. Donoho proposed a new sampling theory named 
compressed sensing (CS) in 2006, which can recover a high quality 
image only using a few information of original image. In this paper, CS 
method is employed to solve the problem of astronomical image 
compression, meanwhile, the CS recovery denoising algorithm based 
curvelet is proposed for astronomical image denoising. The experimental 
results show that the compression performance of CS method is superior 
to the famous JPEG and JPEG-2000 compression method, it can 
compress the high resolution astronomical image with a lower 
compression sampling ratio. Meanwhile, the proposed algorithm can 
effectively remove more noise from the noisy image, and preserves more 
detailed features. 

SunAIS-19 

Research on Moving Target Detection Based on Improved Gaussian 
Mixture Model 
Aiyun Yan Northeastern Univ. 
Jingjiao Li Northeastern Univ. 
Yi Wang   State Grid Jilin Comprehensive Energy Service

 Company Limited 
Yiming Xue State Grid Jibei Electric Power Company Limited 
Xiaobo Sun Northeastern University at Qinhuangdao 
This paper first introduces the principle of target detection based on 
Gaussian mixture model, and then introduces the improved method of the 
original Gaussian mixture model to detect moving targets in detail. The 
main content is the improvement of initialization method. In this paper, the 
fast initialization method is used, and the learning rate in the training 
stage is adjusted, so that it can quickly adapt to the changes in the 
environment in the training stage. In the aspect of parameter updating, 
the concept of change rate is introduced, which aims to describe the size 
of changes in the current frame and the previous frame, so as to adjust 
the learning rate adaptively In terms of the total number of Gaussian 
components, this paper adopts the method of initializing a single 
Gaussian model to increase the Gaussian components with the 
complexity of description, and the method of combining the removal of 
Gaussian components and the combination of the removal of Gaussian 
components in each frame. The removal of Gaussian components can 
directly remove the Gaussian components with small weight and reduce 
unnecessary calculation, while the combination of Gaussian components 
can reduce calculation to describe the background more precisely. In the 
last part of the improvement, the frame difference method is combined 
with the Gaussian mixture model to make the edge detection more 
accurate. Finally, a GUI interface is designed. 

SunAIS-20 

Target tracking method based on the fusion of structured SVM and 
KCF algorithm 
Huan Lei Guangdong Key Laboratory of Modern Control Tech. 
Jingqi Ma Guangdong Key Laboratory of Modern Control Tech. 
Xingjian Lu Guangdong Key Laboratory of Modern Control Tech. 
Aiming at the drift problem of traditional KCF (kernelized correlation filter) 
target tracking algorithm caused by scale change and fast movement, a 
tracking method based on the fusion of structured SVM (support vector 
machine) and KCF algorithm is proposed. Combined with the location 
and scale information of the tracking target, a structured SVM 
classification and prediction model is established to replace the ridge 
regression filtering method in KCF, train the samples collected by cyclic 
matrix, and solve the problem of not detailed classification. In addition, a 
search strategy optimization method based on tracking target motion 
features is proposed to reduce unnecessary search time in dense 
sampling, further improve the search efficiency and classifier accuracy of 
traditional KCF algorithm in dense sampling, improve its calculation 
efficiency and target tracking performance in complex environment. This 
can solve the problem that the target cannot be accurately tracked due to 
the drift caused by the change of target scale and fast movement. 
Experiments show that the algorithm can locate the target area more 
accurately when the target scale changes and fast movement. Compared 
with the traditional KCF tracking algorithm, it has better performance and 
stronger robustness. 

SunAIS-21 

Heart rate measurement based on video acceleration magnification 
Jiahui Zhang Soochow Univ. 
Ke Zhang Soochow Univ. 
Xinhao Yang Soochow Univ. 
Chenrui Wen Soochow Univ. 
The aim of this study is to improve the effect of Eulerian video 
magnification in non-contact heart rate measurement. Extracting the 
heart rate information from subtle head movements caused by blood 
circulation, we overcome the adverse condition that the person in the 
measurement should be completely still. Firstly, the temporal acceleration 
filter is used to preprocess the video and filter out the large low-frequency 
motion in the video. Secondly, face recognition is performed on each 
frame of the pre-processing video and face regions are cut out. The 
tracked face regions are reorganized to further reduce the impact of large 
movements. Heart rate information could be extracted from this 
reconstituted video. Experiment results indicate that the proposed 
method is more accurate in dynamic heart rate monitoring. 

SunAIS-22 

Condition Identification of Buried Drainage Pipeline Based on 
CEEMDAN-DE and Time-Frequency Images Recognition 
Yanfeng Zhao Kunming University of Science and Tech. 
Zao Feng Kunming University of Science and Tech. 
Xuefeng Zhu Kunming University of Science and Tech. 
During the fault diagnosis of buried drainage pipeline based on active 
acoustic detection, regarding the difficulties in distinguishing the pipe 
components and different degrees of blocking. This paper proposes an 
intelligent pipeline fault diagnosis method based on smooth pseudo 
Wigner-Ville distribution (SPWVD) time frequency image features. Firstly, 
a noise reduction method based on Complete Ensemble Empirical Mode 
Decomposition with Adaptive Noise (CEEMDAN) combined with 
Dispersion Entropy (DE) was applied to acoustical signals which were 
collected from the pipe. Then the SPWVD time-frequency analysis 
method was adopted to proceed further signal transformation and the 
time-frequency distribution images of pipeline under 6 working conditions 
were obtained. The segments of blockages and pipe components were 
derived from the time-frequency images through Otsu threshold 
segmentation method according to the time frequency energy arrogation 
points. Finally, the histogram and the gray-level co-occurrence matrix of 
the segmented grayscale image were calculated to form a 
20-dimensional feature vector, A parameter-optimized support vector 
machine classifier was trained and tested by the feature sets. The 
experimental results have shown that the multi-dimensional features 
extracted from the time-frequency images can fully interpret the 
characteristics of blockages and pipe components, therefore are capable 
of providing sufficient information for effective identification of buried pipe 
conditions. 

SunAIS-23 

CNN-SELF-ATTENTION-DNN ARCHITECTURE FOR MANDARIN 
RECOGNITION 
Chengtao Cai Harbin Engineering Univ. 
Dongning Guo Harbin Engineering Univ. 
Connectionist temporal classification (CTC) is a frequently used 
approach for end-to-end speech recognition. It can be used to calculate 
CTC loss with artificial neural network such as recurrent neural network 
(RNN) and convolutional neural network (CNN). Recently, the 
self-attention architecture has been proposed to replace RNN due to its 
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parallelism in NLP. In this paper, we propose 
CNN-SELF-ATTENTION-DNN CTC architecture which use self-attention 
to replace RNN and combine with CNN and deep neural network (DNN). 
We evaluate it with an about 170 hours Mandarin speech dataset and 
achieved 7% absolute character error rate (CER) reduction compared to 
DEEP-CNN with less training time than Bi-LSTM. Finally, we do an 
analysis on the test results to find the factors that affect CER. 

SunAIS-24 

Traffic Flow Estimation Based on Three-layer Stacking Model 
Jinwei Yao University of Science and Technology of China 
Yong Wang University of Science and Technology of China 
Qing Liang University of Science and Technology of China 
This paper proposes a estimation model based on three-layer stacking 
model to estimate traffic flow. Compared with estimation models of single 
machine learning and a two-layer stacking model, the three-layer 
stacking model can achieve higher estimation performance. The traffic 
flow data set we apply are accumulated from 2010 to 2018 in Wales, UK. 
The three-layer stacking model has a three-layer structure. The first layer 
is made up of two estimation models and trained by 5-fold 
cross-validation from the original traffic flow data set to generate a new 
data set. The second layer takes the new data set as the input data to 
train the new estimation model. In the third layer, the original traffic flow 
data set are trained as the input of a new estimation model. Then the 
weights of the two generalizers are measured according to the accurate 
estimation results. Finally, the weighted average is done to get the final 
estimation results. Experimental results show that in comparison to some 
single machine learning model and a model using only two-layer of 
stacking model, the three-layer stacking model can achieve higher traffic 
flow estimation accuracy and reduce the variance of the model. 

SunAIS-25 

L1-Norm and Lp-Norm Optimization for Bearing-Only Positioning in 
Presence of Unreliable Measurements 
Ji-An Luo Hangzhou Dianzi Univ. 
Feng Fang Hangzhou Dianzi Univ. 
Yi-Fang Shi Hangzhou Dianzi Univ. 
Han Shen-Tu Hangzhou Dianzi Univ. 
Yun-Fei Guo Hangzhou Dianzi Univ. 
Consider the problem of locating a stationary target using bearing 
measurements in presence of outliers collected from spatially distributed 
sensors. The standard pseudo-linear estimate requires that the sum of 
squares of least-squares residuals is minimized. However, the L2-norm 
optimization is not resistance to isolated gross errors. In this paper, we 
consider more suitable procedures corresponding to replacing the 
L2-norm to be L1-norm and Lp-norm (1 < p < 2). The proposed L1-norm 
and Lp-norm optimization can be solved using existing CVX software and 
iteratively reweighted least-squares algorithm respectively. The 
simulations validate the performance of the proposed methods. 

SunAIS-26 

Random Error Compensation of MEMS Gyroscope Based on 
Adaptive Kalman Filter 
Xin Lin Xiamen Univ. 
Xiaoli Zhang Xiamen Univ. 
Aiming at the low precision and large random drift of low-cost MEMS 
gyroscopes, an adaptive Kalman filter compensation method based on 
Singer model is proposed. Different from the commonly used time series 
modeling methods, the Singer model is introduced into the random drift 
modeling of MEMS gyro, which avoids the tedious steps of time series 
modeling. Based on the model, the adaptive Kalman filter based on Allan 
variance is designed. The simulation results show that the Singer model 
and the adaptive Kalman filter based on Allan variance can effectively 
reduce the random error of MEMS gyroscopes, and verify the feasibility of 
the algorithm and have certain reference value. 

SunAIS-27 

Outdoor Human Footsteps Event and Environment Joint 
Recognition 
Feng Xu Huaqiao Univ. 
Ping Li Huaqiao Univ. 
Human footsteps contain rich audio information. The analysis of human 
footsteps can identify the actor's  activity event and activity environment 
at the same time, so that the two independent tasks of sound event 
detection (SED) and sound scene classification (ASC) can be identified 
together. In order to realize this multitask recognition including events and 
scenes, this paper designs a human running and walking data set in a 
complex and similar environment. Based on this, a cross double 
footsteps segmentation scheme is proposed to cross-segment the 
continuous footsteps sound signals. Features are extracted from the 
perspective of event and environment, and two fusion features are 
designed in this paper. Multiple recognition models are used to accurately 
identify tasks. The cross double footsteps segmentation algorithm and 
fusion features designed in this paper simplify and balance the tasks, so 

that the multitask design of outdoor human footsteps event and 
environment joint recognition can achieve accurate recognition without 
complex models. 

SunAIS-28 

Sequential Inverse Covariance Intersection Fusion Kalman 
Predictor for Multi-sensor Systems with Packet Dropouts and 
Correlated Noise 
Lizi Chen Heilongjiang Univ. 
Kai Yu Heilongjiang Univ. 
Ke Wu Heilongjiang Univ. 
Yuan Gao Heilongjiang Univ. 
This paper focuses on the problem of the multi-sensor state estimation for 
the networked system with packet dropouts and linear correlated additive 
white noises. By the state augmented method and the fictitious noise 
technology, the original system is transformed into a standard system 
with white noises, and then applying the local Kalman predictor, the SICI 
fusion estimator is designed by the inverse covariance intersection fusion 
algorithm. Compared with the CI fusion algorithm, the SICI fusion 
algorithm presented in this paper has a smaller computational burden. 
Compared with the SCI fusion algorithm, the SICI fusion algorithm has a 
lower degree of conservativeness and provides more accurate fusion 
results. It is proved that the estimation accuracy of the SICI fusion 
algorithm is higher than that of SCI fusion, and the superiority of the 
algorithm is verified by a simulation example. 

SunAIS-29 

Nonlinear Active Noise Control system using Nature-Inspired 
Algorithm for Coefficients updates of Adaptive Volterra filter 
Muhammad Alamgeer Khan University of Science and

 Technology of China 
Muhammad Aurang Zeb Khan University of Science and

 Technology of China 
Muhammad Sohail University of Science and

 Technology of China 
Wang Lei University of Science and

 Technology of China 
In this paper, natured inspired firework algorithm is used to update the 
coefficients of adaptive Volterra filter based ANC systems without 
identification of secondary path modeling. The concept of mean squared 
error sense is used to develop the cost function. Firework algorithm 
based ANC systems having sinusoidal noise signal, random noise signal 
and complex random noise signal while taking primary and secondary 
paths as linear/nonlinear. Observations based on Statistics validated the 
worth of stochastic solvers FWA by means of accuracy, complexity 
analysis and convergence. The results of the proposed algorithm is 
compared with the backtracking search algorithm (BSA) and particle 
swarm optimization (PSO). 

SunAIS-30 

Fusion Estimation for Multi-sensor Nonlinear System with Disorder 
and Packet Loss 
Ke Wei Zhang Heilongjiang Univ. 
Gang Hao Heilongjiang Univ. 
Yun Li Harbin University of Commerce 
Ming Zhao Harbin University of Commerce 
Hui Li Harbin University of Commerce 
For a multi-sensor nonlinear system with disorder and packet loss, a 
fusion estimation algorithm is presented in this paper. Firstly, for equally 
spaced measurement sampling system, the disorder measurement is 
sorted by using measurement prediction in the group. Then, for the 
packet loss case, the lasted measurement is used for filtering. Combining 
the above proposed algorithm with the centralized Cubature Kalman filter 
(CKF), a fusion estimation algorithm for multi-sensor nonlinear system 
with disorder and packet loss algorithm is presented. In the simulation, 
the proposed algorithm is applied to an indoor positioning system based 
on ultra-wideband (UWB) with three sensors. The results show the 
effectiveness of the proposed algorithm. 

SunAIS-31 

Research on data drift suppression method of gyroscope sensor 
Based on First-order Inertia and Low Pass Filter 
Feng Wang Beijing Institute of Tech. 
Lulu Ling Beijing Institute of Tech. 
Zerui Qi Beijing Institute of Tech. 
Gyroscope and accelerometer are often used in the three-axis platform to 
measure the camera attitude and control the three-axis motor, so as to 
achieve the camera picture smoothness. However, because the output of 
gyroscope varies with time, temperature and other factors, data drift often 
occurs after three-axis platform is used for a period of time. To solve this 
problem, the accelerometer is usually used to suppress the drift. But the 
accelerometer measurement value on the heading axis is always in the 
same direction as gravity, the drift on the heading axis is difficult to 
suppress, which affects the normal shooting of the camera. In this paper, 
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the first-order inertia process with variable parameters and low-pass filter 
link are added to the attitude calculation of the heading axis to effectively 
suppress the drift of the heading axis. The correctness and feasibility of 
the method are verified by simulation and experiment in a real triaxial 
platform system. 

SunAIS-32 

Multi-target tracking based on target detection and mutual 
information 
Lu Zhang Yunnan Univ. 
Qi Fang Yunnan Univ. 
The key to achieving target tracking is to completely segment the target, 
reasonably extract features and  accurately identify the target. At the 
same time, it is necessary to consider the time of algorithm 
implementation to ensure real-time and accuracy. This paper uses the 
Faster RCNN network structure to unify the extraction and classification 
of candidate detection areas into a single convolutional network 
architecture, and uses multi-person learning mechanisms to complete the 
learning of network parameters. while improving the efficiency and 
accuracy of physical detection. By using mutual information matching, in 
image registration, when two images are registered in a spatial position, 
the mutual information of the gray levels of the pixel pairs corresponding 
to the overlapped parts reaches the maximum value, and the best 
matching point of the image can be determined accordingly To achieve 
the effect of accurately tracking multiple targets. Combining three 
indicators of target tracking, average overlap expectation (EAO), tracking 
accuracy and robustness, the tracking algorithm proposed in this paper 
has the best effect on target tracking and has broad application 
prospects. 

SunAIS-33 

A Conditional Variational Autoencoder Algorithm for 
Reconstructing Defect Data of Magnetic Flux Leakage 
Senxiang Lu Northeastern Univ. 
Jing Wu Liaoning Provincial Institute of Measurement 
Jianan Zhang Notheastern Univ. 
Magnetic flux leakage (MFL) testing is widely used in pipeline 
nondestructive testing. The acquisition quality of MFL signal is an 
important prerequisite for the accuracy of pipeline detection and 
evaluation. However, data loss often occurs in the process of detection, 
due to the interference of external environmental factors. Therefore, it is 
important to reconstruct the missing data. This paper analyzes four types 
of MFL data loss, and presents a conditional variational autoencoder 
algorithm to reconstruct defect data of MFL for these types of loss. The 
algorithm effectiveness is tested by comparing with traditional variational 
autoencoder method. The results demonstrate that the proposed method 
can improve the accuracy of reconstructing defect data loss. 

SunAIS-34 

Extraction of Content -Free Basal Image and Its Application in Face 
Recognition 
Lan Zhangli Chongqing Jiaotong Univ. 
Shen Dexing Chongqing Jiaotong Univ. 
Tang Ranran Chongqing highway bureau 
As a typical signal, an image can be composed of a series of basic 
signals, which are called basal images. In order to find the basic signals 
of a group of reconfigurable arbitrary images and optimize the face 
recognition algorithm, a feature-based basal image extraction method is 
proposed and applied to face recognition, so that the basal image can be 
extracted from any set of images and the performance of face recognition 
algorithm to local changes such as illumination and expression can be 
improved. Feature extraction algorithm is used to decompose a series of 
basal images from the training set image, the algorithm flow of basal 
image decomposition and extraction is expounded, the projection 
coefficient is obtained by projecting the face image into the space 
constituted by the basal image, the distance between the test sample and 
the training sample coefficient matrix is calculated, and the minimum 
distance classifier is used for classification. The experimental results 
show that the basal image obtained from any image set can be used for 
face recognition, and the basal image have content independence. At the 
same time, this method is better than the traditional feature face 
recognition method in light, expression, wearing accessories and other 
local changes. 

SunAIS-35 

The Front-end Radiation Signal Detection Module Based on CdZnTe 
Hao Zhang Southwest University of Science and Tech. 
Wanchun Ren Southwest University of Science and Tech. 
Hao Zhu Southwest University of Science and Tech. 
Youji Hama Southwest University of Science and Tech. 
Xingyi Ge Southwest University of Science and Tech. 
LinLi Shi Southwest University of Science and Tech. 
To detect weak radiation signal, a front-end signal processing module 
based on CdZnTe radiation detector is designed, fabricated and verified. 

The module is mainly composed of three sections which are the 
preamplifier, forming circuit and buffer filter. AD8605 is employed as the 
core to design the preamplifier, then CR-RC3 is selected as the main 
structure to design the forming circuit, and the two-stage Sallen-key filter 
is used to form the filter circuit. In addition, the gain regulator, buffer and 
power filter circuits are integrated to build the weak signal processing 
module.The test results show that the noise can be suppressed in the 
range of 102~162 e- at 0~35℃. And the non-linearity of the output 
voltage at room temperature is less than 3.75 %, the energy resolution of 
241Am 59.5 keV radiation source can reach 8.6%, which can meet the 
requirements of weak radiation signals detection. 

SunAIS-36 

Trajectory Optimization of Multi-Aircraft Confrontation Based on 
Improved Natural Computation 
Haoxiang Chen China Aviation Radio Electronics Research Inst. 
Jie Wu China Aviation Radio Electronics Research Inst. 
Fanhong Meng China Aviation Radio Electronics Research Inst. 
Qunhua Pan China Aviation Radio Electronics Research Inst. 
Ying Nan Nanjing University of Aeronautics & Astronautics 
Based on original natural computation algorithm, this paper presents a 
modified version with adaptive factor to transform the subsequent state 
into a small amount and reduces its impact on the current state, and 
abandons the strict global optimal solution and chooses the solution with 
a certain precision approximating to the optimal solution. Through 
numerical simulations, it is found that this modified algorithm can solve 
confrontation trajectory optimization problem effectively and more 
sufficiently compared with the original NCA. In the actual combat, it is 
worthwhile to sacrifice some optimality for the improvement of calculation 
efficiency in some future combat conditions. 

SunAIS-37 

An Improved Optimization Algorithm Applied in Image Processing 
Ping Zhang Anshan Normal Univ. 
John Douglas Thomson RMIT Univ. 
Yining Zhang Anshan Normal Univ. 
Aim to improve the default of Harmony Search (HS) algorithm which is 
easily trapping into local optima while doing global search. An improved 
optimization algorithm presented in this paper. Mining historical iteration 
information to set up an instructive dataset, then the global search 
mechanism is combined with a local search strategy. After that, an integer 
planning study based on distance strategy and the fuzzy constraint 
processing in spatial division of solution space. The proposed model 
combines with FCM applied in image processing. The experimental 
results show that the proposed method can get more accuracy and less 
CPU operation time versus FCM and s-FCM. 

SunAIS-38 

A quantum krill herd algorithm based chance constrained 
programming for surfactant flooding 
Zhe Liu Beijing University of Posts and Telecommunications 
Shurong Li Beijing University of Posts and Telecommunications 
This paper presents a chance constrained programming (CCP) based on 
quantum krill herd algorithm (QKH) to solve an engineering optimization 
for surfactant flooding in oil development. First, an optimal control model 
describing surfactant flooding mechanism is established. In this model, 
the fluctuant oil price is the uncertainty needs to be addressed, the 
injection concentration of surfactant is the control variable and the net 
present value is the objective function. The chance constrained 
programming (CCP) is adopted to transform the uncertain model into a 
deterministic nonlinear programming model. Then a quantum krill herd 
algorithm (QKH) is presented to solve the model. Compared with the 
standard krill herd algorithm (KH), QKH has a superior global searching 
ability and computational efficiency owing to the quantum representation. 
At last, an actual optimization model for surfactant flooding is solved by 
the proposed method and the optimal injection strategy is obtained. 

SunAIS-39 

A Maximum Principle for Forward-Backward Stochastic Control 
Systems with Integral-Type Constraint 
Hexiang Wan Shandong Univ. 
In this paper, we investigate a stochastic optimal control problem driven 
by forward-backward stochastic differential equations, where the state is 
constrained by integral term. We point out that state constraint here is of 
functional-type. A maximum principle is established by virtue of Clarke s 
generalized gradient and Ekeland s variational principle. As an 
application, a linear-quadratic control problem is studied. 

SunAIS-40 

Distributed Event-Triggered Algorithm for Economic Dispatch 
Problem over Unbalanced Directed Network 
Xiasheng Shi Zhejiang Univ. 
Lifu Ding Zhejiang Univ. 
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In this paper, we design a distributed surplusbased event-triggered 
algorithm to fix the economic dispatch  problem over general directed 
graph in smart grid. In order to avoid continuous communication, the 
event-triggered communication mechanism is established, in which each 
agent only broadcasts its information at their last triggering time, which is 
controlled by the designed triggering condition, rather of every sampling 
time. A sufficient condition is developed for guarding the consensus and 
achieving the optimal solution. That is the network is strongly connected 
and the necessary parameters are properly designed. Moreover, we offer 
one case to check the feasibility of above proposed algorithm. 

SunAIS-41 

Predictive Filter for Estimating the Target Acceleration 
Rui Li 
Ying Liu 
Jin Zhang 
Xiao-xi Liang 
Ya-li Wei

Shanghai Electro-Mechanical Engineering Inst. 
Shanghai Electro-Mechanical Engineering Inst. 
Shanghai Electro-Mechanical Engineering Inst. 
Shanghai Electro-Mechanical Engineering Inst. 
Shanghai Electro-Mechanical Engineering Inst. 

In this paper, in the background of studying the terminal guidance of an 
air-to-air missile, a real time predictive filter is derived for target 
acceleration estimation without the utilization of angular measurements 
from gyros, which will reduce the overload and the miss distance of 
missiles attacking maneuverable targets. To compare to Kalman filter, the 
result of simulation shows this algorithm has more accuracy, availability 
and robustness. 

SunB03 Room03 
Intelligent control, computation and optimization (I) 10:20-12:20 
Chair: Shigen Gao      Beijing Jiaotong Univ. 
CO-Chair: Yongming Han Beijing Univ. Chemical Tech. 

10:20-10:40 SunB03-1 

Research on the Soft-Switching of Solid-State Transformer 
End-Side 
Yangyang Ge State Grid Liaoning Electric Power Research 

Inst. 
Pengfeng Wang Northeastern Univ. 
Jiazheng Sun Northeastern Univ. 
Dazhong Ma Northeastern Univ. 
Shenghui Li State Grid Liaoning Electric Power Research 

Inst. 
Aiming at overcoming the problem that the switching loss of the 
solid-state transformer (SST) increases greatly at high frequency, the 
auxiliary resonant commutated pole inverter (ARCPI) is used to achieve 
soft-switching and improve the efficiency of the SST end-side. However, 
compared to the hard-switching inverter, the ARCPI contains two 
additional auxiliary commutation circuits (ACCs), which will increase the 
cost and volume of SST. To reduce unnecessary ACC, a novel ARCPI 
topology and its simplified modulation strategy is proposed in this paper. 
Two bidirectional switches are used to ensure that the ACC can provide 
soft-switching conditions for high frequency bridge leg at any time. Based 
on the single polarity PWM modulation strategy, an ACC of one phase 
bridge leg is omitted, thus the efficiency of the ARCPI is improved and the 
cost is reduced. Finally, the simulation model is built and the results 
validate the effectiveness of the analysis in this paper. 

10:40-11:00 SunB03-2 

Optimal Design of One-sided Synthetic Exponential Charts with 
Known and Estimated Parameters Based on the Median Run Length 
Yulong Qiao Nanjing Univ. of Science and Tech. 
Xuelong Hu Nanjing Univ. of Posts and Tele 
Jinsheng Sun Nanjing Univ. of Science and Tech. 
Qin Xu Jinling Inst. of Tech. 
Jianshou Kong Changshu Intelligent Manufacturing and L

aser Equipment Research Inst. 
The one-sided synthetic exponential chart is used to improve the 
performance of exponential Shewhart chart, which includes two 
sub-chart: an exponential Shewhart X¯ sub-chart and a conforming run 
length (CRL) sub-chart. It is noticed that the shape of the run length 
distribution of the one-sided synthetic exponential chart is highly skewed, 
which makes the median run length (MRL) as a better alternative 
performance measure. Hence, MRL-based one-sided synthetic 
exponential charts with known and estimated parameters are focused in 
this article. Furthermore, an optimal procedure is developed to obtain the 
optimal parameter combinations for minimizing the out-of-control MRL 
based on a desired in-control MRL, and several optimal parameter 
combinations are presented for practitioners.

11:00-11:20 SunB03-3 

Equipment Configuration Optimization for Integrated Energy 
System Based on Improved NSGA-II 
Zhiqiang Geng Beijing Univ. Chemical Tech. 
Shuai Bi Beijing Univ. Chemical Tech. 
Yongming Han Beijing Univ. Chemical Tech. 

Kai Chen Guizhou Academy of Science 
In order to solve the problem of equipment configuration related to 
integrated energy systems, a  multi-objective integrated energy system 
equipment configuration optimization design method is proposed. The 
basic  architecture of the parks integrated energy system, which 
includes all possible candidate equipment, is formed based on 
configurable energy types and associated energy conversion types. On 
this basis, the equipment capacity allocation  optimization model of the 
integrated energy system with the primary energy utilization rate and 
investment return period  as the objective function is established. Then, 
an improved NSGA-II algorithm is used to solve the problem of 
equipment  configuration optimization in the integrated energy system, 
which is to improve the equipment allocation while  improving the 
primary energy utilization rate. Meanwhile, the proposed method can 
optimize the equipment  configuration and realize the Pareto decision 
surface search of the multi-objective optimization problem. Finally, an 
example of a commercial and residential mixed area in Nanjing is used to 
verify the effectiveness of the proposed method.. 

11:20-11:40 SunB03-4 

Research on A New Media Access Control Protocol 
Wei Sun Xijing Univ. 
Jinke Huang Xijing Univ. 
A new MAC protocol has been proposed for cognitive radio networks in 
the paper. This protocol guarantees  the QoS of network for such 
applications by giving priority to applications with higher time delay 
requirements in the  stage of channel reservation. The problems of low 
spectrum utilization and hidden terminals in cognitive radio networks 
are solved. The simulation results show that the protocol design is 
efficient and simple. It has high spectrum efficiency  and the protocol 
improves the throughput of the network. This MAC protocol can solves 
the problem of multi-channel  hiding terminal effectively. 

11:40-12:00 SunB03-5 

Composite Error-based Prescribed Performance Control with 
Unknown Initial Error for Multiple Trains Cooperation 
Dingyi Ma Beijing Jiaotong Univ. 
Shijie Zhou Beijing Jiaotong Univ. 
Shigen Gao Beijing Jiaotong Univ. 
This paper presents a new composite error-based prescribed 
performance control (CEB-PPC) method for multiple  trains cooperation 
with model uncertainties. A new prescribed performance function, which 
is capable of relaxing the requireˇ  ments of known initial error and 
bringing in a large-enough initially allowable ranges, is introduced. The 
key idea of CEB-PPC  is the utilization of summation of “transformed” 
and “true” tracking error variables in proposed controllers. Our method 
also feaˇ  tures with the ultimate boundaries are characterized by control 
gain and prescribed performance function (PPF) simultaneously,  while 
only PPF in the traditional PPC methodology. Simulation results are given 
to demonstrate the effectiveness of proposed  method in controlling 
cooperation of three trains. 

12:00-12:20 SunB03-6 

Optimal Sizing of Energy Storage Based on Improved Fruit Fly 
Algorithm 
Haibo Huang Jiangnan Univ. 
Juan Zhang Jiangnan Univ. 
Dinghui Wu Jiangnan Univ. 
An improved fruit fly algorithm(IFOA) is proposed to optimize the size of 
energy storage in micro-grid sysˇ tem. Firstly, the model of micro-grid 
considering fuel cost, electricity purchasing cost, energy storage 
maintenance cost and loss cost is built. Secondly, some improvements 
are applied in basic fruit fly optimization algorithm. The improved 
algorithm uses adaptive step size to fully consider both search speed and 
precision of solution, and records average posiˇ tion to modify position 
update strategy to avoid falling into local optimum. As for flying speed and 
direction, a nonlinear coefficient is proposed to improve the performance. 
To verify the proposed algorithm, two operation mode(isolated mode and 
grid-connected mode) are selected, and results show that IFOA has a 
better performance, comparing to FOA, PSOGSA, GSA, PSO and 
CHGSA. 

SunB04 Room04 
New Energy Control and Smart Energy(II) 
(Special Session) 10:20-12:20 
Chair: Yang Mi Shanghai Univ. of Electric Power 

10:20-10:40 SunB04-1 

Research on Voltage Control of Distribution Network based on 
Constraint Programming 
Feng Gao State Grid Liaoning Electric Power Supply Co., Ltd 
Deming Qi State Grid Liaoning Electric Power Supply Co., Ltd 
Guoxin Zou State Grid Liaoning Electric Power Supply Co., Ltd 
At present, with the access of new power sources and loads such as 
small-capacity distributed power supply and electric vehicles, on the one 
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hand, the traditional passive distribution network is gradually transformed 
into an active distribution network, changing the one-way flow mode of 
the power flow of the traditional radiant distribution network, which makes 
the voltage distribution of the distribution network more complicated. On 
the other hand, the randomness and fuzziness of the distributed power 
supply and EV charging load make the load prediction of the distribution 
system more difficult and increase the difficulty of the voltage 
management of the distribution system. In this paper, the reactive power 
output of distributed power supply, charge and discharge power of energy 
storage device and flexible controllable load are controlled to optimize the 
voltage distribution and operating network loss of distribution network 
under new energy environment. Firstly, a stochastic chance constrained 
programming model for reactive voltage coordination optimization of 
distribution network under new energy environment is established, and 
the rationality and effectiveness of the model is verified by taking the 
improved IEEE33 node as an example. 

10:40-11:00 SunB04-2 

Online State-of-Health Estimation for the Lithium-Ion Battery Based 
on An LSTM Neural Network with Attention Mechanism 
Jiachang Zhang Chongqing Univ.of Posts and Telecommunications 
Jie Hou Chongqing Univ.of Posts and Telecommunications 
Zijian Zhang Chongqing Univ.of Posts and Telecommunications 
Online state-of-health(SOH) estimation of lithium-ion battery(LIB) is a 
critical problem in battery management system. Because the 
measurement of capacity is limited by the environment, in practical 
applications, it is difficult to estimate SOH quickly. This paper proposed a 
online SOH estimation of the LIB method that combines long short-term 
memory( LSTM) neural network with attention mechanism(AM). The 
LSTM neural network is used to learn the mapping relationship between 
voltage, current, temperature and capacity to capture the long-term 
dependence of capacity reduction process. Then, we use the AM to 
select relevant hidden state of LSTM across all time steps. The 
effectiveness of the proposed method is evaluated by using the charge 
and discharge cycle data set of LIB from the NASA Ames Excellence 
Prediction Center.

11:00-11:20 SunB04-3 

Load Frequency Control for Renewable Energy Power System 
Based on Sliding Mode control with Hybrid Energy Storage 
Yiwen Xu Shanghai Univ. of Electric Power 
Yuchen Ma Shanghai Univ. of Electric Power 
Yunhao Han Shanghai Univ. of Electric Power 
Tingting Hu Shanghai Univ. of Electric Power 
Xueying Lun Shanghai Univ. of Electric Power 
Yang Mi Shanghai Univ. of Electric Power 
 Due to frequency deviation caused by renewable energy, hybrid energy 
storage system and sliding mode controller are proposed for the 
interconnected power system with wind power. This article introduces the 
hybrid energy storage system composed of super-capacitor and battery 
energy storage system, its fast response characteristics are adjusted by 
frequency. In addition, the designed sliding mode control has strong 
robustness to the parameter uncertainty and system disturbance in the 
load frequency control compared with the traditional control. Finally, the 
simulations based on Matlab/ Simulink platform show that the proposed 
control strategy can reduce the system frequency deviation and improve 
the stability of the system, thus improve the economic performance of the 
renewable energy power system.

11:20-11:40 SunB04-4 

Power Allocation Control Method for Hybrid Energy Storage System 
of Lithium Ion Battery and Supercapacitor 
Liu Shu Chongqing Univ. 
Ling Rui Chongqing Univ. 
In this paper, a hybrid energy storage system with energy balance is 
presented to solve the capacity limitation of supercapacitor (SC) in 
traditional power allocation methods. Power allocation is realized by 
droop control algorithm. Energy equalization is realized by model 
predictive control algorithm. Bidirectional energy equalizers transfer 
energy between supercapacitor and batteries. Therefor supercapacitor 
can continuously absorb or provide high-frequency fluctuating power 
while batteries are responsible for steady-state power only. It can protect 
batteries and prolong the life cycle of the system. For different working 
states of system such as load switching, the simulation of hybrid energy 
storage system consisting of 25.6V series batteries, 16.2V 
supercapacitor and 48V bus voltage is carried out. The result verified the 
effectiveness of the proposed system structure and control methods. 

11:40-12:00 SunB04-5 

Electrical performance test of N-type bifacial photovoltaic module 
Feifei Jiang Chinese Academy of Sciences 
Kai He Beijing Key Lab of Solar Generation Technology 
Because of the special cell structure and apparent backsheet material of 
bifacial photovoltaic (PV) module, the rear side of bifacial PV module can 

generate power under certain irradiance condition as well as the front 
side. The power generation of bifacial PV module is obviously higher than 
that of conventional PV module. With the rapid development of PV 
technology, the market share of bifacial modules improves every year. To 
effectively evaluate the electrical performance of bifacial module, 
current-voltage(I-V) characteristic of three bifacial modules were tested 
according to three different test standards. The rear irradiance driven 
power gain yield (BiFi) and temperature coefficients of current, voltage 
and power were tested under different irradiance condition. From the 
results of performance test, it is confirmed that for bifacial PV module, the 
performance test results with different test standards are not the same. 
The BiFi of bifacial module under different irradiance condition is almost 
the same. The temperature coefficients of front side and rear side are 
different. In the actual performance test, appropriate coefficients should 
be selected for data correction according to IEC 60891. 

12:00-12:20 SunB04-6 

Research on FCS-MPC Strategy with Peak Current Limitation for 
Fault-Tolerant NPC Three-Level PV Grid-Connected Inverter Under 
Unbalanced Grid Voltages 
Minan Tang Lanzhou Jiaotong Univ. 
Xiyuan Xu Lanzhou Jiaotong Univ. 
Binbin Hao Lanzhou Jiaotong Univ. 
Kaiyue Zhang Lanzhou Jiaotong Univ. 
For the problems of power fluctuation and over-current in grid-connected 
inverters under unbalanced grid voltage, a fault ride through control 
strategy based on finite control set-model predictive control (FCS-MPC) 
with peak current limitation is proposed for fault-tolerant NPC three-level 
photovoltaic grid-connected inverter. Firstly, the current reference value 
is calculated with the goal of balancing the current, eliminating active and 
reactive power oscillations. Then, the quantitative relationship between 
the power reference set value and the peak output current value is 
deduced to guide the power reference value setting under unbalanced 
grid voltage. In addition, the grid-connected model predictive current 
control strategy based on the reference voltage cost function method is 
used to realize the accurate tracking of the reference current. Simulation 
results show that the proposed method can realize the control objectives 
of output current balance, active power constant, and reactive power 
constant under unbalanced grid voltage, and the current peak is limited 
effectively under the three control objectives. 

Room05 
10:20-12:20 

SunB05 
Complex networks and systems (I) 
Chair: Fei Xiao  Room 510, building 6, No. 525,

 Yuanjiang Road 
CO-Chair: Yurong Song  Nanjing University of Posts &

 Telecommunications 

10:20-10:40 SunB05-1 

A Model-Based System Engineering Approach for aviation system 
design by applying SysML modeling 
Xiao Fei Room 510, building 6, No. 525, Yuanjiang Road 
Chen Bin COMAC Shanghai Aircraft Design &Research Inst. 
Li Rui Delft University of Tech. 
Hu Shunhua Room 510, building 6, No. 525, Yuanjiang Road 
Aviation systems are characterized by the synergic interaction between 
their components from different technological domains. These 
interactions enable the system to achieve more functionalities than the 
sum of the functionalities of its components considered independently. 
Recently, Model-Based Systems Engineering (MBSE) is an 
interdisciplinary approach for handling complexity during product 
development. However, the generic methodology guides the engineers 
toward a specific model-based system design is lacking. Besides, it still 
calls for efforts on investing in a specific case study. To overcomes the 
gaps, this paper proposes a generic model-based system engineering 
methodology to conduct the mission and system-specific design for 
aviation systems development. 

10:40-11:00 SunB05-2 

Research on Cascading Failures Model of Power Grid Based on 
Complex Network 
Wenbo Wang Nanjing University of Posts & Telecommunications 
Yurong Song Nanjing University of Posts & Telecommunications 
Yinwei Li Nanjing University of Posts & Telecommunications 
Yaqiong Jia Nanjing University of Posts & Telecommunications 
To solve the problem of cascading failures in the power grid, combining 
the actual physical characteristics of the power grid, this paper proposes 
a new cascade failure model based on vulnerability indicators of electric 
betweenness. The model adopts the capacity load model and the 
principle of nearest neighbor allocation, which can overcome the 
shortcomings of the existing model that assume that the grid power flow 
only flows along the shortest path between the busbars. The scale of the 
largest subgraph and the load loss rate are introduced to measure the 
robustness of the grid considering both connectivity and power supply 
capabilities. The simulation results in the IEEE118 and IEEE300 bus 
systems show that the model based on electric betweenness is superior 
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to the model based on betweenness.

11:00-11:20 SunB05-3 

Improved Event-Triggered Stabilization for Discrete-Time Systems 
with Unsymmetrical Saturated Control 
Yuan Zhou Hebei University of Tech. 
Dedong Yang Hebei University of Tech. 
Hongchao Li Hebei University of Tech. 
Jiao Liu Hebei University of Tech. 
In this paper, a controller design for discrete-time systems with 
unsymmetrical actuator saturation is presented with the utilizing of an 
improved event-triggered condition. As a complex nonlinearity, 
unsymmetrical actuator saturation exists in a large amount of systems, 
which is more general in practice. The stability of the closed-loop system 
may be destroyed by the constraint of saturation. Event-triggered control 
has been proposed to reduce the communication load. An 
event-triggered condition is designed by the involvement of the positive 
and negative saturation levels, which has higher degrees of freedom than 
general relative triggering condition. The contractive invariant set for the 
underlying system is estimated as the stable region, which is determined 
by solving an optimization problem. In the final section of the paper, a 
simulation example is given to illustrate the results.

11:20-11:40 SunB05-4 

Event-triggered control design for discrete-time saturating Markov 
jump systems with quantization 
Peng Yang Hebei University of Tech. 
Xinzhou Liu Hebei University of Tech. 
Hongchao Li Hebei University of Tech. 
Jiao Liu Hebei University of Tech. 
In this paper, the control design for discrete-time saturating Markov jump 
system with quantization under  event-triggered strategy is concerned. 
Due to the physical constraint, actuator saturation exists in practical 
systems gen- erally which may effect the system performance. With 
ensuring the stochastic stabilizability, event-triggered strategy is 
introduced in the Markov jump system to reduce communication burden. 
Sufficient conditions for stochastic stabiliza- tion of the saturating systems 
with partially known transition probabilities and quantization are inferred 
by linear matrix inequality formulation. To obtain the biggest domain of 
attraction in mean square sense, an optimization algorithm is proposed. 
Finally, the numerical example is provided to illustrate the effectiveness of 
the given method. 

11:40-12:00 SunB05-5 

Adaptive Bipartite Consensus of Multi-agent Systems with Hybrid 
Impulses 
Wei Wang Taiyuan University of Tech. 
Li Wang Taiyuan University of Tech. 
Bipartite consensus of multi-agent systems (MASs) is considered via 
adaptive and impulsive control. Adap- tive feedback controller and 
impulsive controller are designed for the bipartite consensus of 
second-order MASs. With the aid of average impulsive interval and 
average impulsive gain, the criterion of bipartite consensus is derived for 
second- order nonlinear MASs by the use of appropriate Lyapunov 
function. Finally, the effectiveness of control mechanism is demonstrated 
by a numerical example. 

12:00-12:20 SunB05-6 

Aperiodically Intermittent Control for Finite-Time Synchronization of 
Delayed Complex Dynamical Networks 
Weihai Zhang Shandong University of Science and Tech. 
Hongping Liu Shandong University of Science and Tech. 
In this paper, we consider the finite-time synchronization problem for 
delayed complex dynamical networks with both nonidentical nodes and 
uncertain disturbances. The aperiodically intermittent controller is 
constructed such that the considered complex network can be 
synchronized onto the target node in a finite-time. A new type of finite- 
time synchronization criterion can be derived, and applied to a special 
case of identical nodes and without uncertain disturbances. 

SunB06 Room06 
Sensor networks and Internet of things (I) 10:20-12:20 
Chair: Zheng Zhao   
CO-Chair:Shanbin Li 

 Beihang Univ. 
South China Univ. of Tech. 

10:20-10:40 SunB06-1 

A Wireless Foot Plantar Pressure Distribution Measurement System 
and ItsApplication in Gait Analysis 
Zheng Zhao Beihang Univ. 
Weihai Chen Beihang Univ. 
Zhang Yixin  Beihang Univ. 
Ai Pinghua  Beihang Univ. 
Jiahua Wang Beihang Univ. 

The foot plantar pressure distribution (FPPD) is time-varying in walking 
process, and study on foot plantar pressure distribution can help us 
analyze walking gait, which plays a key role in the research field of 
wearable device and auxiliary medical diagnosis. Especially for patients 
with leg or foot movement dysfunction, FPPD can help doctors to make 
scientific medical diagnosis results. As the foot plantar surface is irregular 
and flexible, it increases the difficulty of pressure distribution 
measurement. In this paper, an arrayed pressure-sensitive sensor is 
utilized to convert the pressure signal to resistance signal, and the 
resistance signal is then converted to numerical signal by embedded 
signal processing system based on CC2530. At last, the data of FPPD is 
uploaded to computer via wireless ZIGBEE network. Based on the 
proposed system, experiments are conducted on several people to 
analyze the FPPD in different gaits, including the standing status and 
walking status; and the experiment results validate this novel wireless 
FPPD measurement system. 

10:40-11:00 SunB06-2 

A Comparative Study of Multicast Routing minimizing bandwidth 
under delay constraint for Smart Grids Communication 
Zihao Zhu Wuhan Univ. of Science and Tech. 
Xiaohui Li Wuhan Univ. of Science and Tech. 

Engineering Research Center for Metallurgical 
Automation and Measurement Tech. of Ministry of 

Education 
Yuemin Ding Tianjin Univ. of Tech. 
Pei Huang Wuhan Univ. of Science and Tech. 

Engineering Research Center for Metallurgical 
Automation and Measurement Tech. of Ministry of 

Education 

Zhenxing Liu  
Wuhan Univ. of Science and Tech. 

Engineering Research Center for Metallurgical 
Automation and Measurement Tech. of Ministry of 

Education 
Due to massive amount of smart grid real-time communication data and 
the limited network resources poses a great challenge to the timeliness 
and reliability of power communication services. Designing a suitable 
routing algorithm to improve the power communication services by saving 
network resources and reducing the communication delay is greatly 
required. Therefore, the multicast routing algorithm Minimizing Bandwidth 
under Delay Constraint (MBDC) was proposed. However, when using this 
method in real smart grid communication network, the topology of 
network model has a great influence on the performance of the proposed 
algorithm. Accordingly, the performance analysis of MBDC running in 
different network models constructed by complex theory was presented 
in this paper. The simulation results and performance analysis will help 
the engineers to improve the communication network when using the 
proposed algorithm in smart grids communication.

11:00-11:20 SunB06-3 

Robust H-infinity Control for An Uncertain Wireless Sensor 
Networks Considering Random Delay and Packets-loss  
Yuanbo Shi Northeastern Univ. 

Liaoning Shihua Univ. 
Xiaoke Fang Northeastern Univ. 
Jianhui Wang Northeastern Univ. 
Shusheng Gu Northeastern Univ. 
Yueyang Huang Liaoning Shihua Univ. 
This paper studies the robust H-infinity control considering random delay 
and packets-loss related uncertainty in wireless sensor networks (WSNs) 
systems. The model of a WSNs with uncertain random delay and 
packets-loss is given first. The networks system stability is proved by the 
augmented Lyapunov function and the linear matrix inequality (LMIs) 
method, with its demonstrated H-infinity roperty. In order to solve the 
uncertain random time delay and packets-loss, the memory robust 
H-infinity controller is proposed based on LMIs. A numerical examples 
and three simulation results verify that the method is effective in solving 
the random delay and packets-loss of wireless sensor networks . 

11:20-11:40 SunB06-4 

Multichannel Temperature Acquisition and Monitoring System 
Based on Internet of Things 
Linan Zhao Univ. of Jinan 
Pitao Wang Univ. of Jinan 

Jining Antai mining equipment Co.Ltd 
Qiang Zhang Univ. of Jinan 
Liu Zhang Jining Antai mining equipment Co.Ltd 
In order to reduce the damage of mine submersible pump (MSP) caused 
by temperature fault, this paper proposes a way that a multiplexer and 
temperature sensor as the acquisition means, and the single-chip 
microcomputer (MCU) is used as the main controller, with RS485 
communication module and ZigBee wireless RF module as the 
transmission signal means, PC and cloud server as a real-time 
monitoring method, which can effectively collect and monitor the real-time 
change of temperature parameters in the production process of MSP in 
wireless environment. Therefore, a solution based on the Internet of 
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Things (IoT) multi-channel temperature acquisition and monitoring 
system is designed. The framework, hardware and cloud server of the 
whole system is designed, and the sensing data is transmitted wireless to 
the cloud server through ZigBee technology. Cloud server performs 
real-time analysis and processing of the collected signal, and controls the 
change of temperature terminal according to the cloud feedback. 
Compared with the traditional method, the system has strong 
expansibility, stable operation, complete functions and low cost, which 
can be widely used in various temperature acquisition and monitoring 
projects with low degree of automation. 

11:40-12:00 SunB06-5 

Dynamic Resource Optimization Allocation for 5G Network Slices 
Under Multiple Scenarios 
Shanbin Li South China Univ. of Tech. 
Qifan Hu South China Univ. of Tech. 
The significant improvement of 5G technology will be a huge driving force 
for the Internet of Things (IoT).  Furthermore, the concept of network 
slice provides the possibility of customization for IoT applications. How to 
optimize  resource allocation in multiple scenarios has become a 
challenge we are facing. In this paper, we propose a bandwidth  
resource’s dynamic allocation scheme which is suitable for both Enhance 
Mobile Broadband (eMBB) scenario and Ultra  Reliable and Low 
Latency Communication (uRLLC) scenario. Based on the classical 
Software Defined Network (SDN)  architecture, admission control is 
introduced to maintain the resource utilization of the network, and the 
delay penalty  factor we set can guarantee the low delay of the network. 
Besides, we make a tradeoff between the benefit and the cost  of 
network when adjusting resources. Simulation results show that the 
algorithm can meet the performance requirements  of different 
application scenarios while minimizing the cost of dynamic resource 
adjustment. 

12:00-12:20 SunB06-6 

WiFi-Based Indoor Positioning by Random Forest and Adjusted 
Cosine Similarity 
Jieyu Gao Wuhan Univ. of Science and Tech. 
Xiaohui Li Wuhan Univ. of Science and Tech. 

Engineering Research Center for Metallurgical Auto
mation and Measurement Tech. of Ministry of Edu  

Yuemin Ding Tianjin Univ. of Tech. 
Qian Su Wuhan Univ. of Science and Tech. 

Engineering Research Center for Metallurgical Auto
mation and Measurement Tech. of Ministry of Edu  

Zhenxing Liu  Wuhan Univ. of Science and Tech. 
Engineering Research Center for Metallurgical Auto
mation and Measurement Tech. of Ministry of Edu  

WiFi based indoor positioning technology is very popular due to no 
additional hardware. WiFi location fingerprint is widely used for 
WiFi-based indoor positioning system. They are collected into fingerprint 
database to be used for estimating the location. In order to accurately 
estimate the indoor location, a kind of improved random forest algorithm 
is proposed in this paper. The proposed algorithm utilizes regional grid 
division to reduce the maximum error, and adopts adjusted cosine 
similarity to match the proper grid and fingerprint. Compared to the 
original random forest, the proposed algorithm reduces 1.15m in terms of 
maximum error. 

SunB07 Room07 
Pattern recognition and intelligent machines(I) 10:20-12:20 
Chair: Zizhuo Zhang 
CO-Chair: Lei Zhu 

Univ. of Science and Technology of China 
Wuhan univ. of science 

10:20-10:40 SunB07-1 

Learning-Based Parking-Slot Detection 
Zizhuo Zhang Univ. of Science and Technology of China 
Qiong Wu Univ. of Science and Technology of China 
Weibing Li  Anhui JiangHuai Automobile Group CO. Ltd 
Zhao Ding Anhui JiangHuai Automobile Group CO. Ltd 
Feng Tang Univ. of Science and Technology of China 
Qiang Ling Univ. of Science and Technology of China 
The vision-based parking-slot detection has caught much attention in the 
academic research and actual applications for its promising performance. 
In this paper, we propose a vision-based parking-slot detection algorithm, 
which can detect parallel parking-slots and vertical parking-slots 
simultaneously by detecting their T-shaped markings. Further more, we 
can also detect some standard 45-degree and 60-degree inclined 
parking-slots. Our method is based on the adaboost algorithm in machine 
learning, and achieve more than 95% accuracy on our test set. The 
proposed method has a certain tolerance for lighting changes and poor 
clarity of some parking-slots. At the same time, we propose a secondary 
detection method based on deep learning for the case where the two 
internal corners of the parallel parking- slot don’t use standard marking 
lines, and determine if the parking-slot is occupied. 

10:40-11:00 SunB07-2 

Convex Optimization Algorithm of Impulse-Peak Gain Based on 
LMIs and GEVP 
Haibin Shi Northeastern Univ. 
Xiangjun Li Northeastern Univ. 
Qixian Duan Northeastern Univ. 
Yan Zheng Northeastern Univ. 
Gain of input-output is an important robust performance of dynamical 
systems. Impulse-peak gain can be described as the peak (maximum 
amplitude of system output) under unit impulse input. This paper focuses 
on the computation of impulse-peak gain based on Lyapunov stability 
theory and LMI (linear matrix inequality). A necessary and sufficient 
convex condition is proposed by solving GEVP (generalized eigenvalue 
problem). Numerical examples show efficiency of the proposed algorithm.

11:00-11:20 SunB07-3 

MsCGAN: Multi-scale Conditional Generative Adversarial Networks 
for Person Image Generation 
Wei Tang  Anhui Univ. 
Gui Li  Anhui Univ. 
Xinyuan Bao  Anhui Univ. 
Fudong Nian Hefei Univ. 
Teng Li Anhui Univ. 
To synthesize high-quality person images with arbitrary poses is 
challenging. In this paper, we propose a novel Multi-scale Conditional 
Generative Adversarial Networks (MsCGAN), aiming to convert the input 
conditional person image to a synthetic image of any given target pose, 
whose appearance and the texture are consistent with the input image. 
MsCGAN is a multi-scale adversarial network consisting of two 
generators and two discriminators. One generator transforms the 
conditional person image into a coarse image of the target pose globally, 
and the other is to enhance the detailed quality of the synthetic person 
image through a local reinforcement network. The outputs of the two 
generators are then merged into a synthetic, discriminant and 
high-resolution image. On the other hand, the synthetic image is 
downsampled to multiple resolutions as the input to multi-scale 
discriminator networks. The proposed multi-scale generators and 
discriminators handling different levels of visual features can benefit to 
synthesizing high-resolution person images with realistic appearance and 
texture. Experiments are conducted on the Market-1501 and 
DeepFashion datasets to evaluate the proposed model, and both 
qualitative and quantitative results demonstrate the superior performance 
of the proposed MsCGAN. 

11:20-11:40 SunB07-4 

A Tomato Leaf Diseases Classification Method Based on Deep 
Learning 
Ding Jiang Yangzhou Univ. 
Fudong Li Yangzhou Univ. 
Yuequan Yang Yangzhou Univ. 
Song Yu Yangzhou Univ. 
In the process of planting crops, the detection of diseases in the leaf parts 
is one of the key links to the prevention and control of crop diseases. This 
paper takes tomato leaves as experimental objects, and uses the deep 
learning method to extract the disease features on leaf surface, including 
three most common species (Spot blight, Late blight and Yellow leaf curl 
disease). After continuous iterative learning, the network can predict the 
category of each disease picture. For each of the three diseases, 1000 
pictures were selected, divided into 900 pictures for training set (2700 in 
total) and 100 pictures for test set (300 in total). The experiment takes 
Resnet-50 as the basic network model. For comparison, the activation 
function of the network was changed into Leaky-ReLU and the kernel 
size of the first convolutional layer was modified to 11×11. After the 
improvement, the training accuracy in training set is 98.3% (increased by 
0.6%) and the test accuracy in test set is 98.0% (increased by 2.3%). 

11:40-12:00 SunB07-5 

Remote Sensing Image Dam Detection Based on Dual Threshold 
Network 
Caigang Zou Wuhan Univ. of Science and Technology 
Lei Zhu  WISDRI CCTEC Engineering Co., Ltd 
Suidong Lv  Wuhan Univ. of Science and Technology 
For existing target detection algorithms, the accuracy rate is generally not 
high, and a large number of false detections exist. This paper proposes a 
dual-threshold target detection network model. This network model is 
based on a basic single-stage target detection network, adds a double 
threshold structure, and makes a secondary decision on the detection 
results. In a dual-threshold network, a threshold interval is first set, and 
the position of a target whose category probability falls within the interval 
is obtained. Using the position coordinates, the features of the 
corresponding position are extracted in the feature map of the basic 
network. Because the target sizes are different, the feature needs to be 
pooled into the region of interest. Then use convolution and fully 
connected networks to obtain new class probabilities to make correct 
judgments to achieve positive and negative online separation of negative 



Book of Abstracts CCDC 2020 

- 140 - 

samples and improve the accuracy of network detection. To verify the 
effectiveness of the algorithm, a data set of dams in remote sensing 
images is established. Experiments show that compared with the basic 
SSD network, the method improves the accuracy and recall by 5 
percentage points. The above experimental results show that the method 
is effective in remote sensing image detection. 

12:00-12:20 SunB07-6 

Identification and Attitude Estimation of Intelligent Welding 
Special-shaped Tubes Based on Two-Channel Convolutional Neural 
Network 
Tao Xie Harbin Institute of Technology 
Ke Wang Harbin Institute of Technology 
Ruifeng Li Harbin Institute of Technology 
Facing toward the development direction of intelligent aerospace 
manufacturing,the paper,based on deep learning, proposes a model with 
two-channel convolutional neural network, aiming to solve the bottleneck 
of flexible robots which is used for intelligent laser welding. One channel 
is used to classify the special-shaped tubes and the other channel is used 
to estimate the two-dimensional attitude of the special-shaped tubes. 
Experiments show that the accuracy of identification for the model on the 
test set of special-shaped tube can reach 93.6%, while the accuracy of 
traditional identification method is only 86.3%.Meanwhile,the average 
error of attitude estimation is 5.49°, while the average error of the 
traditional method for attitude estimation is 7.69°. According to the data 
outcome, the model,compared to the traditional method,shows obvious 
excellence. 

SunB08 Room08 
Adaptive Control of Nonlinear Systems with Actuator Nonlinearity 
(Invited Session) 10:20-11:40 
Chair:Zhengqiang Zhang Qufu Normal Univ. 
CO-Chair: Xinkai Chen Shibaura Institute of Technology 

10:20-10:40 SunB08-1 

Adaptive Control for Output-Constrained Nonlinear Systems with 
Input Delay 
Huifang Min Southeast Univ. 
Shang Shi Hohai Univ. 
Shumin Fei Southeast Univ. 
Xin Yu Jiangsu Univ. 
This paper concerns the adaptive tracking control for more general 
nonlinear systems with multiple uncertainties containing output 
constraint, input delay, unknown parameter uncertainty and external 
disturbances for the first time. Firstly, the adaptive backstepping 
technique is combined with the parameter separation technique to solve 
the parametric nonlinearities. To deal with the serious uncertainties 
caused by output constraint and input delay, the barrier Lyapunov 
function (BLF) and the Pade approximation method are employed in a 
unified framework. Then, the universal adaptive state-feedback control 
strategy merged with rigorous stability analysis is proposed, which 
guarantees all the signals in the closed-loop system are uniformly 
ultimately bounded. In addition, the system output is driven to track the 
reference signal to a compact set of the origin and the output constraint is 
not violated. Finally, a simulation example is given to demonstrate the 
effectiveness of the proposed scheme. 

10:40-11:00 SunB08-2 

Asymptotically consensus tracking control of connected 
Lagrangian systems with input quantization 
Chaoli Wang Univ. of Shanghai for Science and Technology 
Yu Li Univ. of Shanghai for Science and Technology 
This paper studies the leader-following consensus problem for a class of 
connected Lagrangian systems, which include input quantization, 
time-varying control gain and unknown bounded external disturbance 
under undirected communication topology. Because it is usually not easy 
to correctly measure the upper bounds of time-varying control gain, nor to 
measure bounded external disturbance, the upper bounds are 
considered unknown in this paper. In the undirected communication 
graph case, the bound of the leader’s trajectory can be estimated by a 
group of observers for each agent. Then, based on the new technique of 
two-step adaptive distributed control, the tracking errors can 
asymptotically converge to zero. Moreover, the nonlinearities of the input 
quantization and the time-varying control gain can be compensated by a 
carefully selected smooth control protocol. It is shown that all the 
closed-loop signals are uniformly bounded, and a practical example 
simulation is given to demonstrate the effectiveness of the proposed 
scheme. 

11:00-11:20 SunB08-3 

Adaptive pinning synchronization on nonlinearly coupled complex 
networks with an asymmetrical matrix 
Deli Xuan Jiangnan Universit 
Dong Ding Jiangnan Universit 
Ze Tang Jiangnan Universit 

In this paper, the global synchronization problem for a kind of complex 
dynamical networks with nonlinearly coupled functions and an 
asymmetrical coupling matrix is investigated by using pinning control. By 
designing the adap- tive updating laws for the pinning feedback 
controller, some proper feedback control gains will be acquired. 
According to the Lyapunov stability theorem and the projection method, 
sufficient conditions are obtained that ensure the realisation of the global 
synchronization for the complex dynamical network with different initial 
values. Finally, the theoretical results are illustrated by a numerical 
experiment. 

11:20-11:40 SunB08-4 

Global synchronization of nonlinearly coupled Lur’e networks via 
adaptive feedback control 
Yue Gao Jiangnan Univ. 
Dong Ding Jiangnan Univ. 
Ze Tang Jiangnan Univ. 
In this paper, the global synchronization problem of a class of nonlinearly 
coupled Lur’e networks is focused under adaptive pinning control. Based 
on the Lyapunov stability theorem, Lipschitz condition and linear matrix 
inequal- ity, it will be proved that this kind of complex networks can be 
pinned to a homogenous solution. Furthermore, sufficient conditions for 
the global synchronization of the nonlinearly coupled complex networks 
can be derived in view of some linearization methods and S-procedure. 
Based on the designed adaptive updating laws, some suitable control 
gains will be obtained. One numerically simulated example of the 
theoretical results is given.  

SunB09 
  A d  ap  ti  ve   co  n tr  o l   an d   l ea  r n i n g   co  n tr  ol   (I I)
  Chair: Ailiang Xing

Room9 
10:20-12:20 

 Univ. of Science and Tech. Beijing 
 South China Univ. of Tech. 

10:20-10:40 SunB09-1 

Distributed Adaptive Neural Network Stabilization Control for a 
Class of Uncertain Multi-agent Systems with Different Dimensions 
Yongqing Fan Xi’an Univ. of Posts and Telecommunications. 
Tiantian Xiao Xi’an Univ. of Posts and Telecommunications. 
A novel distributed feedback adaptive control firstly is developed for the 
stabilization tracking for a class of multi-agent robot manipulator system 
with unstructured model. In this study, the dynamical behavior of the 
leader system can be tracked perfectly by the states of each multi-agent 
robot manipulator system with 2 or 3 degrees of freedom (DOF) through 
the controller with the similar characters of its own structure, the similar 
elements such as matrices or vectors that are used to design a 
distributed feedback control with coupling weights adaptive laws and 
neural network weights online, in which these relative similar information 
of the follower agents and leader system can be calculated by the 
proposed algorithm according to the characters of each agent robot 
manipulator and the reference leader system. This method extends the 
existing works with identical multi-agent systems and leader system to 
nonidentical multi-agent systems with different dimensions contrast to 
other results in many literatures. Finally, the good stabilization 
performances are demonstrated to multi-agent robot manipulator system. 

10:40-11:00 SunB09-2 

Finite-time projective synchronization of chaotic systems with 
unknown parameters and uncertainties via adaptive fault-tolerant 
control 
Qiang Li Univ. of Science and Tech. Beijing. 
Yuejiao Zhang Univ. of Science and Tech. Beijing. 
In this study, problems of finite-time projective synchronization of chaotic 
systems with unknown parameters and uncertainties are investigated 
using adaptive fault-tolerant control methods. Fault-tolerant controller is 
designed to guarantee finite-time projective synchronization of 
drive-response chaotic systems when there are some actuator failures 
and unknown stuck faults in the system. The adaptive laws are derived to 
estimate unknown parameters of chaotic systems. Finally, the validity of 
the method and the correctness of the theoretical results are verified by 
numerical simulation..

11:00-11:20 SunB09-3 

Neuro-Control for Continuous-Time Stochastic Nonlinear Systems 
via Online Policy Iteration Algorithm 
Tianmin Zhou Beijing Normal Univ. 
Jiaxu Hou Beijing Normal Univ. 
Handong Li Beijing Normal Univ. 
Zengru Di Beijing Normal Univ. 
Bo Zhao Beijing Normal Univ. 
This paper is concerned with the neuro-control for continuous-time 
nonlinear systems subject to stochastic disturbance. Due to the 
stochastic disturbance, the traditional value function in existing literature 
cannot meet the stochastic control problems, since mixed second partial 
derivatives are employed to construct modified value function of 

CO-Chair: Qingqing Meng 
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conditional expectation. To solve the Hamilton-Jacobi-Bellman equation, 
a novel online policy iteration algorithm with an Itˆo correction term is 
developed with establishing a critic neural network to approximate the 
optimal value function. Thus, the online optimal control can be obtained in 
a closed-loop form. The closed-loop system is guaranteed to be stable in 
probability via Lyapunov’s direct method. Finally, numerical example is 
provided to illustrate the effectiveness of the developed control method.

11:20-11:40 SunB09-4 

Output-feedback Quadratic Tracking Control of Continuous-time 
Systems by Using Off-policy Reinforcement Learning with Neural 
Networks Observer 
Qingqing Meng South China Univ. of Tech. 
Yunjian Peng South China Univ. of Tech. 
In this paper, an improved off-policy reinforcement learning (RL) 
algorithm with neural networks(NN) observer is proposed to solve the 
linear quadratic tracking (LQT) problem for continuous-time (CT) systems 
without any knowledge of the system dynamics. The offline algorithm 
solves a Lyapunov equation to find a optimal solution which requires 
complete knowledge of the system dynamics. Later the off-policy RL 
algorithm was used to solve the state-feedback control which does not 
require any knowledge of the system dynamics by using the same input 
and state information repeatedly in previous research. The proposed 
output-feedback (OPFB) control algorithm solves Bellman equation which 
demands the system state information by using an adaptive NN state 
observer to estimate the system state with the input and output 
information of CT systems. Simulation results provide the efficiency of the 
proposed approach. 

11:40-12:00 SunB09-5 

Control Design for Continuously Rotating Machine Using Frequency 
Compensated Spatial Repetitive Controller 
Yuxin Zhang Harbin Inst. of Tech. 
Xin Huo Harbin Inst. of Tech. 

Beijing Sogou Network Tech. CO. LTD. 
Lu Xu Harbin Inst. of Tech. 
Jie Ma Harbin Inst. of Tech. 
High operation smoothness is a significant index for high-precise rotating 
mechanical systems, which is influenced mostly by the periodic 
disturbances acting on the systems. In this paper, an improved spatial 
repetitive controller (SRC) is introduced to reject angular 
position-dependent periodic disturbances. The phenomenon of frequency 
offset in basic repetitive controller is investigated by simulation and a 
method of frequency compensation is given to solve this problem. 
Accordingly, a spatial repetitive controller is presented to reject these 
kinds of disturbances based on spatial sampling and the method of 
frequency compensation is also considered. Comparisons and simulation 
results are presented to illustrate the effectiveness of the control design. 

12:00-12:20 SunB09-6 

Adaptive Dynamic Surface Control of Constrained Nonlinear 
Systems 
Ailiang Xing Univ. of Science and Tech. Beijing. 
Biao Song Beijing Inst. of Computer Application. 
Yixin Yin Univ. of Science and Tech. Beijing. 
This paper presents an adaptive dynamic surface control for uncertain 
nonlinear strict feedback systems with constraints on both input and 
output. Backstepping technology is employed in the controller design. 
Prescribed performance method with asymmetric barrier Lyapunov 
function (BLF) is used to deal with the output constrains. The input 
saturation is solved by using the Nussbaum function. The dynamic 
surface control (DSC) technique is employed to reduce the complexity of 
the virtual control. It is illustrated that all closed-loop signals are 
semi-global uniformly ultimately bounded (SGUUB). Finally, a simulation 
example proves the proposed results. 

SunB10 Room10 
Automatic control of unmanned systems (I) 10:20-12:20 
Chair: Yuzhe Zhang  Harbin Engineering Univ. 
CO-Chair: Xi Yu Zhejiang Univ. 

10:20-10:40 SunB10-1 

On-board Visual Relative Localization for Small UAVs 
Boxin Zhao Air force Engineering Univ. 
Xiaolong Chen Science and Tech. on Aircraft Control Laboratory,

 FACRI, Xi'an. 
Jun Jiang Air force Engineering Univ. 
Xiaolin Zhao Air force Engineering Univ. 
On-board relative localization is one of the crucial technologies for 
unmanned aerial vehicle (UAV) formation flight.In order to maintain the 
shape of a formation, it is necessary to maintain the distances between 
individual pairs of UAVs fixed, and all UAVs moves as a rigid entity. This 
paper presents a high-precision relative pose estimation method for UAV 
formation flight within the framework of ROS based on the camera 
("standard load" of small UAV) and the deep learning algorithm. Indoor 

and outdoor experiments were conducted and the results show that the 
proposed algorithm can estimate the position of UAV member with 
accuracy at 0.18m.. 

10:40-11:00 SunB10-2 

Mode Transition Control of Dual Tilt Rotor Unmanned Aerial Vehicle 
Based on Dynamic Analysis 
Ruijian Zheng Northeastern Univ. 
Yuqing He Shenyang Inst. of Automation, Chinese Academy 

of Sciences, Shenyang. 
Zhong Liu Shenyang Inst. of Automation, Chinese Academy 

of Sciences, Shenyang. 
Liying Yang Shenyang Inst. of Automation, Chinese Academy 

of Sciences, Shenyang. 
Feng Gu Shenyang Inst. of Automation, Chinese Academy 

of Sciences, Shenyang. 
To achieve the mode transition of a dual tilt rotor unmanned aerial vehicle 
(dual-TRUAV) from helicopter mode to airplane mode, this study focuses 
on its transition control method based on necessary dynamic analysis. 
The dynamic characteristics of the dual-TRUAV especially the 
longitudinal dynamics are simplified and analyzed mainly, where the 
influence of the rotor tilt angle on dual-TRUAV dynamics is emphasized. 
With the above dynamic analysis, the transition control strategy based on 
the rotor tilt angle is established. The stability analysis of the system with 
the designed control method is carried out via passive theory, and some 
simulation results are displayed to validate the control effectiveness.

11:10-11:20 SunB10-3 

Research on Backstepping Tracking Control of Deep-diving AUV 
Based on Biological Inspiration 
Honghan Zhang Harbin Engineering Univ. 
Yuzhe Zhang Harbin Engineering Univ. 
Yajie Xu Harbin Engineering Univ. 
Jiajia Zhou Harbin Engineering Univ. 
Yanyang Guo Harbin Engineering Univ. 
This paper mainly studies the large dive depth of underactuated AUV’s 
control problem. In order to solve the problem of external time-varying 
interferences in the process of underactuated AUV dive at large depth, 
this paper first divides the interferences into the current interferences and 
the buoyancy interferences according to AUV depth changes. Then the 
mathematical model is built and the adaptive law is designed for the 
external interferences. Aiming at the non-linear tracking control of 
underactuated AUV and the jump of motion parameters caused by 
non-smooth tracking trajectory, this paper proposes a backstepping 
control method based on bio-inspired model and uses the virtual velocity 
variables instead of the attitude errors. Finally, a three-dimensional 
trajectory tracking controller is designed from the view point of dynamics, 
which improves system robustness and tracking control accuracy. The 
stability of the proposed method is proved by Lyapunov function. The 
simulation results prove the effectiveness of the proposed method.

11:20-11:40 SunB10-4 

Real-time Motion Planning and Trajectory Tracking in Complex 
Environments based on B ézier Curves and Nonlinear MPC 
Controller 
Xi Yu Zhejiang Univ. 
Wenjun Zhu Zhejiang Univ. 
Li Xu Zhejiang Univ. 
In this paper, we propose a real-time motion planning system and a 
precise trajectory tracking controller for unmanned aerial vehicles 
autonomous navigation in complex environments. Based on the simple 
path planned by the path searching method, we generate the convex 
flight corridors for quadrotor safe flying by cube inflation. We generate the 
trajectories composed with piecewise B´ezier curves in these convex 
flight corridors by formulating the problem as a quadratic program. The 
time of the trajectories is re-allocated to satisfy the dynamic feasibility. 
We apply a nonlinear model predictive controller (NMPC) considering the 
full system model to track the generates trajectories. The performance of 
our proposed method is tested in a complex simulation system. 

11:40-12:00 SunB10-5 

Research on USV Heading Control Method Based on Kalman Filter 
Sliding Mode Control 
Ge Yi Weapon Engineering Coll. of Naval Univ. of 

Engineering. 
Zhong Liu Weapon Engineering Coll. of Naval Univ. of 

Engineering. 
Jianqiang Zhang Weapon Engineering Coll. of Naval Univ. of 

Engineering. 
A sliding mode control method based on Kalman filter is designed for the 
heading control of water jet propulsion USV in the horizontal plane. 
Firstly, the Nomoto model of USV is established. Based on this model, a 
heading controller based on sliding mode control is designed. In order to 
alleviate the chattering problem caused by sliding mode control, the 
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Sigmoid function is introduced to improve the traditional exponential 
approach rate. At the same time, in order to alleviate the process noise 
and random noise interference brought by the control process, a discrete 
Kalman filter is introduced to filter the noise, and the stability of the control 
system is proved by the Lyapunov method. After that, the correctness of 
the control algorithm is verified by MATLAB simulation experiment. 
Finally, the "HY-01" unmanned boat independently researched and 
developed by the research team is used to carry out the actual ship 
tracking experiment. The experimental results verify the feasibility of the 
algorithm in practical engineering. 

12:00-12:20 SunB10-6 

A New Path Planning Method for Flying Probe Test Arms 
Wentao Li Shanxi Univ. 
Jingjie Yang Shanxi Univ. 
Xiaojun Lv China Academy of Railway Sciences. 
Jianrong Wang Shanxi Univ. 
Whether the circuit components are soldered correctly is an important 
part to ensure that a printed circuit board (PCB) can be used normally. 
Calculating the path of detecting each component successively can be 
regarded as a traveling salesman problem (TSP). This paper presents a 
novel path planning method for PCB testing by flying probe and 
introduces the flow and rules of our proposed method. Through a large 
number of experiments, we can demonstrate that the proposed algorithm 
reduces the path length and the time required to obtain the best solution 
effectively. 

SunB11 
Identification and estimation (II) 
Chair: Lei Chen 
CO-Chair: XianShuang Yao 

Room11 
10:20-12:20 

    Beihang Univ. 
Northeast Electric Power Univ. 

10:20-10:40 SunB11-1 

Parameter identification of Box-Jenkins systems based on the 
differential evolution algorithm 
Mengru Liu Nantong Univ. 
Junhong Li Nantong Univ. 
Tiancheng Zong Nantong Univ. 
This paper considers the parameter estimation of the Box-Jenkins 
system. The differential evolution algorithm is used to identify the 
parameters of the Box-Jenkins system and it is compared to the improved 
particle swarm optimization algorithm. Simulation results show that these 
two algorithms can effectively identify the Box-Jenkins system. The 
differential evolution algorithm can give more accurate parameter 
estimation and identification accuracy than the improved particle swarm 
optimization algorithm. 

10:40-11:00 SunB11-2 

Subspace Identification of Closed-loop Errors-in-variables Systems 
Li-Hui Geng Tianjin Univ. of Tech. and Education 
Terefe Bayisa Ayele Tianjin Univ. of Tech. and Education 
Jin-Cang Liu Tianjin Univ. of Tech. and Education 
This paper studies an identification method for errors-in-variables (EIV) 
systems governed by an observer based state feedback control law. Due 
to the input and output measurement noises, traditional identification 
methods are typically inapplicable in most cases. In order to estimate 
such a closed-loop EIV system, a coprime factor (CF) model for the true 
plant is first identified from the available reference, input and output 
measurements by using the subspace identification method and then a 
plant estimation model is able to be extracted from the identified CF 
model. Finally, a numerical simulation is given to show the effectiveness 
of the studied identification method. 

11:00-11:20 SunB11-3 

A Novel Optimization Algorithm for Thermal Design of MCMs 
Jie Yang Northeastern Univ. 
Ning Ye Northeastern Univ. 
Hongyuan Shen Northeastern Univ. 
DongDong Ye Beijing Inst. of Control Engineering 
Wei Zheng Beijing Inst. of Control Engineering 
Jia Di Univ. of Arkansas 
The layout optimization of components becomes a key role on thermal 
analysis and design of the multi-chip module (MCM). In this paper a novel 
modified thermal force-directed placement algorithm (MTFPA) is 
proposed, with the consideration of the components' size effect and 
improved the efficiency of TFPA. The simulation results show that, while 
maintaining optimal components placement, the modified algorithm can 
effectively overcome the components' overlapping and out-of-boundary 
problems occurred in the original TFPA, and reduce computation time 
significantly. 

11:20-11:40 SunB11-4 

Signal approximation with Pascal’s triangle and sampling 

Lei Chen Beihang Univ. 
Xinghuo Yu RMIT Univ. 
Jinhu Lü Beihang Univ. 
This brief explores the approximation properties of a unique basis 
expansion based on Pascal’s triangle, which realizes a sampled–data 
driven approach between a continuous–time signal and its discrete–time 
representation. The roles of certain parameters, such as sampling time 
interval or model order, and signal characteristics, i.e., its curvature, on 
the approximation are investigated. Approximate errors in one and 
multiple–step predictions are analyzed. Furthermore, time–variant 
approximations under the thresholds of signal curvature are employed to 
narrow errors and provide flexibilities. 

11:40-12:00 SunB11-5 

Model identification of photovoltaic power generation efficiency 
with hot spot 
Shengxian Cao Northeast Electric Power Univ. 
Ying Su Northeast Electric Power Univ. 
Bo Zhao Northeast Electric Power Univ. 
Xianshuang Yao Northeast Electric Power Univ. 
In this paper, a hot spot model identification method is proposed for 
detecting the influence of hot spots on power generation efficiency. 
Based on the identification method, a guideline is given for the operation 
and maintenance of photovoltaic power stations. For the different strip hot 
spot areas, the experiment results show that that the strip hot spot area 
has an approximate exponential relationship with solar power generation 
efficiency. 

12:00-12:20 SunB11-6 

PV Abnormal Shading Detection Based on Convolutional Neural 
Network 
Jianyu Wang Northeast Electric Power Univ. 
Bo Zhao Northeast Electric Power Univ. 
Xianshuang Yao Northeast Electric Power Univ. 
Abnormal shading on the surface of photovoltaic panels will seriously 
damage its power generation efficiency and life. This paper established 
an abnormal shading detection system for photovoltaic panels. First, 
remove the photovoltaic panel and find the shading. Finally, the object 
detection algorithm is used to identify and classify the shading. 
Experimental results show that the system’s abnormal shading 
classification accuracy is 94.5%, which is 23% higher than the old 
method. 

SunB12 
Supply chain and logistics management (I) 
Chair: Linlin Chen 
CO-Chair: Shuihua Han 

Room12 
10:20-12:20 

Xiamen  Univ. 
Xiamen Univ. 

10:20-10:40 SunB12-1 

Two-stage supply chain optimization with consumers’ 
environmental awareness under cap-and-trade regulation 
Xintong Zhang Sichuan Univ. 
Zhimiao Tao Sichuan Univ. 
Along with the increasingly environmental pollution, a carbon emission 
limiting scheme is proposed in many countries. Shenzhen becomes the 
first urban to operate the cap-and-trade carbon emission trading scheme 
in China. Besides, there’re six more cities entering the CTP trading in 
China. This paper focuses on the optimal pricing and carbon emission 
strategies of the manufacturer and retailer in a supply chain containing an 
upstream manufacturer who produces one particular kind product and a 
downstream retailer. We use two-stage Stackelberg game model to show 
how the supply chain functions. In view of the survey collected in Berlin, 
willingness to pay for clear production is different between residents 
there. Thus, consumers’ environmental awareness is introduced. In this 
model, the demand quantities are decided by the consumers, and both of 
the manufacturer and retailer can decide their own prices and carbon 
improvement degrees. The consumers’ environmental awareness can 
positively affect the demand of eco-friendly product. The carbon emission 
quantities can be transacted in the market. We find that as the consumers 
environmental awareness strengthens, the total revenue of manufacturer 
and retailer will increase. Besides, as the environmental awareness or 
the carbon transaction cost increases under certain conditions, the total 
carbon emission will decrease. 

10:40-11:00 SunB12-2 

Coordinating supply chains with a risk-averse retailer and a call 
option contract 
Han Zhao Tsinghua Univ. 
Shiji Song Tsinghua Univ. 
Yu Liao Tsinghua Univ. 
Wei Liu Wuhan Donghu Univ. 
This paper investigates one risk-neutral supplier and one risk-averse 
retailer supply chain (SC). To hedge against high risk, the retailer 
purchases the call option from the supplier. The optimal ordering and 
production policies with the call option contract are derived. Moreover, it 
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is demonstrated that with the call option contract, the retailer’s optimal 
order quantity may be increasing in risk aversion level, which can not 
happen when shortage cost is not considered. Furthermore, the 
relationship between the retailer’s optimal ordering policy and shortage 
cost is explored. It is found that when risk aversion and demand 
uncertainty are incorporated, the condition of supply chain coordination 
becomes intricate, which are different from the case that the retailer is 
risk-neutral or shortage cost is not considered.

11:00-11:20 SunB12-3 

Modeling and Optimization of a Drayage Problem with Foldable and 
Standard Containers 
Chao Huang Northeastern Univ. 
Ruiyou Zhang Northeastern Univ. 
A scenario of container drayage problem involving both foldable and 
standard containers is studied. Resource constraint about the limited 
number of empty foldable containers at depot has to be considered. The 
optimizing criterion is minimization of the total working time of trucks in 
operation. Based on the activity-change of truck handling containers, a 
mathematical formulation is established, and a reactive tabu search 
algorithm is designed to solve the problem. A number of computational 
experiments based on randomly generated instances are carried out to 
validate the effectiveness of the algorithm. Compared with common 
scenario of using standard containers, the introduction of foldable 
containers to drayage operation can save transportation costs to some 
extent.

11:20-11:40 SunB12-4 

Research on Inventory Model of Non-instantaneous Deteriorating 
Items under Shortage Conditions 
Zheng Jiming Chongqing Univ. of Posts and Telecommunication 
Zhu Hongyu Chongqing Univ. of Posts and Telecommunication 
This paper studies the inventory control and pricing strategies of 
non-instantaneous deteriorating items in an order period under shortage 
conditions for retailers with online sales channels and store sales 
channels. A new inventory model is established with the goal of 
maximizing the average profit of retailers in the period, and an effective 
algorithm for solving the optimal price is designed based on the iterative 
method. Finally, the optimal solution of the retailer's average profit 
function is obtained by MATLAB simulation in numerical examples, 
namely, the optimal sales price, the optimal stock-out point and the 
optimal order period. The sensitivity of the main parameters such as initial 
inventory and sales price is analyzed, and the corresponding inventory 
management strategy is summarized. 

11:40-12:00 SunB12-5 

Dynamic Trip Pricing Considering Car Rebalances for Station-based 
Carsharing Services 
Ruiyou Zhang Northeastern Univ. 
Haiyu Kan Northeastern Univ. 
This study proposes a dynamic trip pricing (DTP) problem considering the 
distribution imbalances of cars in one-way stationbased carsharing 
systems. In the DTP problem, the trip prices are functions of the 
balancing degrees of both origin and destination stations. The DTP 
problem aims to maximize the expected profit of the carsharing system in 
a given planning horizon. A non-linear programming model is built for the 
DTP problem and solved by a particle swarm optimization algorithm. The 
proposed methods are validated and evaluated based on a larger number 
of randomly generated instances. The results indicate that the DTP 
scheme results in profit increment and car distribution improvement, 
which helps enhance user satisfactions. The sensitivity analysis shows 
that the scheme is also helpful when the user price elasticities are varied. 
Furthermore, the DTP scheme is applicable to different types of 
price-demand relationship. 

12:00-12:20 SunB12-6 

Multiple depots vehicle routing and scheduling optimization with 
inventory transfer 
Linlin Chen Xiamen Univ. 
Chaokan Du Xiamen Univ. 
Shuihua Han Xiamen Univ. 
Inventory transfer is frequently used in real-life logistics transport, where 
a positive strategy of inventory transfer is essential for cost saving. This 
research studies the inventory transfer in multiple depots vehicle routing 
and scheduling to minimize the total cost and improve the vehicle full load 
rate. The research focuses on the constructing of multiple objectives 
model, which considers inventory transfer strategy, carpooling strategy, 
multiple vehicle types, multiple warehouse and other various scheduling 
rules. The computational experiments show that the multiple depots 
vehicle routing and scheduling model works quite well. Specifically, 
compared with the actual logistics operation data, the results calculated 
by the model have lower cost and higher vehicle full load rate. Moreover, 
it can be concluded from the results that the more the vehicle types 
combinations are, the better the optimization results are, and the larger 

the carpooling distance range is, the better the optimization results are. 

SunBIS Room13 
Interactive Session 10:20-12:20 

SunBIS-1 

The optimal synchronizabilty of WS small-world saturated network 
Xinbiao Lu Hohai Univ. 
Chen Huang Hohai Univ. 
Chi Zhang Hohai Univ. 
WS small-world network model is a very classic complex network model, 
and its synchronization effect has been studied for many years. However, 
in these studies, there are often no restrictions on coupling strength. In 
practical applications, the coupling strength between nodes is saturated. 
For networks with fixed network topology, when the total coupling 
strength between nodes is limited and the coupling strength between 
nodes is saturated, SQP method is used to adjust the coupling strength 
between nodes to improve the synchronizability of the network. 
Simulation results show the SQP method can effectively enhance 
sychronizability through few iterations. 

SunBIS-2 

Lag group consensus for multi-agent systems with hybrid control 
Liqiong Zhang Tianjin University of Technology and Education 
Weixun Li Tianjin University of Technology and Education 
Jia Liu Tianjin University of Technology and Education 
For second-order multi-agent system, we consider the problem of lag 
group consensus. First, a novel hybrid controller was designed which 
based on the presence or absence of communication delays between the 
leader and followers. Then, based on the graph theory and matrix theory, 
the group consensus problem can transform the stability problem of error 
system. By applying the Hurwitz stability theory, the sufficient and 
necessary conditions are given to guarantee the lag group consensus for 
the multi-agent systems. Finally, simulation examples are given to show 
the correctness of the results. 

SunBIS-3 

Exploration on Reform of Modern Control Theory under the 
Background of First-class Undergraduate Major Construction 
Tao Liu Qilu University of Tech (Shandong Academy of Sciences) 
On the basis of the existing curriculum construction achievements and in 
cooperation with the school's key curriculum construction, the reform of 
curriculum system, teaching contents and teaching methods should be 
further deepened, the advantages of similar curriculum teaching at home 
and abroad should be absorbed, and the shortcomings should be 
improved, so that the course "modern control theory" can be built into a 
first-class undergraduate course to meet the requirements of the new era. 

SunBIS-04 

Modeling and Simulation the Influence of Passengers Distribution in 
the Bus on Boarding Time 
Keyu Xu Qingdao University of Science and Tech. 
Jing Zhang Qingdao University of Science and Tech. 
Tao Wang Qingdao University of Science and Tech. 
Shubin Li Shandong Police College 
Scholars from various countries have done a lot of research on predicting 
the dwell time of buses at stations, however, the passenger boarding time 
is hard to accurately predicted. Through field investigation, we found that 
passenger boarding time is not only influenced by external facilities, but 
also closely related to the number and distribution of passengers on the 
bus. Therefore, this article analyzes the passenger distribution law in the 
bus, and finds out the impact of passenger distribution in different areas 
of the bus on passenger boarding time through theoretical analysis. 
Secondly, we establish a cellular automata evolution model, which selects 
attraction and competitiveness as the driving force of passengers based 
on their motion characteristics. The simulation results prove that the 
model can exhibit the actual passenger distribution and movement 
preferences in the bus, and actually predict the boarding time of 
passengers in different scenarios. 

SunBIS-5 

Analysis of the Effect of Berths on Passenger Boarding Time Using 
Cellular Automaton Model 
Keyu Xu Qingdao University of Science and Tech. 
Tao Wang Qingdao University of Science and Tech. 
Jing Zhang Qingdao University of Science and Tech. 
JiaZhen Cui Qingdao University of Science and Tech. 
Haining Sun Qingdao University of Science and Tech. 
Enhancing the capacity of bus station is one of the effective methods to 
improve the service quality of urban bus system. The current research 
argued that bus dwell time is mainly dominated by the number of 
passengers, vehicle types and charging methods. However, the design of 
the number of berths at bus station is crucial to their service level. The 
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unreasonable design of berths will cause a sharp increase in bus service 
time. Based on the cellular automata theory, this paper simulates the 
passenger walking on the platform from the micro perspective, and 
explores the influence of berth number on passenger boarding time. In 
addition, an intelligent guidance optimal strategy is proposed for bus 
station according to the actual situation. Numerical simulation results 
show that the method can effectively improve the service level of bus 
station. 

SunBIS-6 

Topology Identification and Inner Desynchronization of 
Hindmarsh-Rose Neural Networks 
Yan Li Huazhong University of Science and Tech. 
Hui Liu Huazhong University of Science and Tech. 
Zengyang Li Central China Normal Univ. 
Topology identification of biological neural networks has received great 
attention in recent years. But most existing researches ignored the 
importance of linear independence condition. Once network occurs inner 
synchronization, such a condition would inevitably break, which could 
lead to the failure of topology identification. However, synchronous firing 
between neurons is unavoidable in biological neural network. This 
phenomenon makes it difficult to identify the topology of neural networks. 
In this paper, we proposed a new method to identify Hindmarsh-Rose 
Neural Networks. By this method, the original neural network can 
implement inner desynchronization and the topology observers can 
successfully identify the unknown topology. It is worth mentioning that the 
our method can ensure that the linear independence condition naturally 
holds. This means that topology identification will not meet with failure. 
Finally, the effectiveness of the proposed method is successfully 
validated by numerical simulations. 

SunBIS-7 

Observer-based memory state feedback control for switched fuzzy 
systems 
Le Zhang Shenyang Univ. 
Yue Wang Shenyang Univ. 
Hong Yang Shenyang Univ. 
For switched fuzzy systems with time-varying delays, this paper designs 
the observers to estimate unmeasured state variables in the system 
when the state of the system is unmeasurable, and designs the memory 
state feedback controller which introduce the past information of the 
system state to eliminate the influence of time delay on the system. 
Based on the definition of Lyapunov stability, a sufficient condition of 
asymptotic stability of the closed-loop system under a given switching law 
is obtained, then convert it into a linear matrix inequality form that 
MATLAB can solve, and obtain the condition that meet the observer gain 
and the controller gain. Finally, the state curve and control curve of 
memory state feedback control are given by simulink, which verifies the 
effectiveness and feasibility of the proposed method. 

SunBIS-8 

Pinning Synchronization of Duplex Neural Networks with Undirected 
Couplings 
Jie Li Huazhong University of Science and Tech. 
Hui Liu Huazhong University of Science and Tech. 
In this paper, the synchronization problem of duplex neural networks with 
undirected connections via pinning impulsive control is investigated. The 
topology of each layer can be different, and the individual dynamic of 
each layer can be distinct as well. An effective pinning impulsive strategy 
is proposed: applying the impulsive controllers on a part of nodes of each 
layer simultaneously. Through the proposed pinning strategy, we can find 
the nodes that should be controlled. Futhermore, a general criterion for 
synchronization of duplex neural networks is derived. In addition, the 
number of pinned nodes can be obtained to ensure synchronization of 
duplex neural networks. Finally, numerical simulations are presented to 
prove the validity of the theoretical results. 

SunBIS-9 

Stochastic stability of Hopfield neural networks disturbed by more 
general noises 
Bo Song Jiangsu Normal Univ. 
Xin-Xin Ma Jiangsu Normal Univ. 
Feng Lin Jiangsu Normal Univ. 
Heng Zhou Jiangsu Normal Univ. 
This paper addresses the stability analysis of Hopfield neural networks 
(HNNs) disturbed by more general noises, which consist of continuous 
and jump random noise (JRN). By introducing Brownian motion (BM) and 
Poisson process (PP) to describe continuous and jump random noises 
respectively, this paper presents the model of this kind of stochastic 
HNNs. Then, this paper utilizes semi-martingale theory to transform the It 
o formula into an equivalent form. Based on this, this paper proposes a 
stability condition by the linear matrix inequality (LMI). Finally, a numerical 
example is provided to show the effectiveness of the condition. 

SunBIS-10 

Reliable H Control of Static Output Feedback against Sensor Failure 
Qianyu Ye Shenyang Normal Univ. 
Bo Yao Shenyang Normal Univ. 
Quansheng Wu Chaoyang teachers college 
Fuzhong Wang Shenyang Institute of Engineering 
In this study, the design of a reliable H controller with static output 
feedback is studied for a linear steady-state system with continuous gain 
and single fault of the sensor. First, the necessary and sufficient 
conditions and design methods for the existence of a normal H controller 
are given. When the sensor has a single continuous gain failure, the 
system cannot maintain stability. Then, using the linear matrix inequality 
(LMI) method and the convex combination processing of the continuous 
gain fault model, the necessary and sufficient conditions and design 
methods for the existence of a reliable H controller are given. The 
obtained reliable controller enables the closed-loop system to maintain 
asymptotic stability and H performance indicators regardless of whether 
components fail. Finally, the validity and feasibility of the design method 
are verified by numerical simulation. 

SunBIS-11 

Research on Moving Target Tracking System Based on FPGA 
Aiyun Yan Northeastern Univ. 
Jingjiao Li Northeastern Univ. 
Beibei Sun State Grid Jibei Electric Power Company Limited 
Yi Wang  State Grid Jilin Comprehensive Energy Service

 Company Limited 
In this paper, a fusion algorithm of background difference and Sobel is 
proposed. This algorithm can not only accurately detect the moving 
target, but also well describe the appearance and contour of the target, 
and also eliminate a lot of irrelevant noise. The detection and tracking 
system is based on the FPGA development platform of DE2-115 
development board. Firstly, video images are collected by TRDB-D5M 
camera, raw image format is converted into RGB format and stored in 
SDRAM, and image acquisition is realized. The image is read from 
SDRAM, and then the median filter is carried out after the gray-scale 
transformation to realize the image preprocessing. Then we use the 
fusion algorithm of background difference and Sobel edge detection 
mentioned above, as well as the centroid tracking algorithm to detect and 
track the moving target. Finally, we display the real-time image and 
tracking results through VGA. After many times of debugging, the system 
can process 640 * 480 @ 60Hz image, realize the real-time tracking of 
moving target, and the tracking rate can reach higher than 90%. The 
system realizes the expected function and meets the requirements of 
real-time, and has a large potential for progress and application 
prospects. 

SunBIS-12 

A High Precision and Fast Frequency Measurement Method Based 
on Spectrum Segmentation for UWB Electronic Reconnaissance 
System 
Yi Chen  The Eighth Academy of China Aerospace Science

 and Technology Corporation 
Xiongjun Wu  The Eighth Academy of China Aerospace Science

 and Technology Corporation 
Shujie Lei  The Eighth Academy of China Aerospace Science

 and Technology Corporation 
Junxing Zhang  The Eighth Academy of China Aerospace Science

 and Technology Corporation 

In this paper, in order to overcome the challenges of frequency 
measurement in electronic reconnaissance system, the principle of 
fast time-sharing reception is adopted for precise frequency 
estimation. The 20ms in each frequency band is resided, and the 
conversion of 2GHz to 18GHz RF signal to intermediate frequency 
signal can be completed within 200ms. The digital channelization 
module is used to realize the threshold detection and attenuation 
control of signal, and the Fourier transform with decimal is carried 
out for the detected signal. Based on Rife s frequency- measuring 
algorithm, a frequency-searching algorithm based on the balance 
principle is proposed to optimize the Fourier transform function 
with decimals through Taylor series expansion and power series 
table lookup, which improves the frequency resolution and reduces 
the computation. At the same time, it it able to optimize the 
frequency search strategy, and the minimum value principle can be 
abandoned. It is efficient to find the coarse frequency search value 
by comparing the spectrum information corresponding to the 
minimum point, and turns out to be efficient to solve the problem of 
large frequency measurement deviation under the condition of low 
SNR. The theoretical simulation results show that this algorithm has 
higher instantaneous processing bandwidth, higher frequency 
measurement accuracy and stronger noise adaptability. It has good 
engineering application value and can provide potential effective 
support for electronic warfare systems. 
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SunBIS-13 

Parameters Estimation of RBF-AR Model Based on EM and Variable 
Projection Algorithm 
Chen Cheng Fuzhou Univ. 
Yu Guan Fuzhou Univ. 
Guangyong Chen Fuzhou Univ. 
Min Gan Fuzhou Univ. 
The radial basis function network-based on state-dependent 
autoregressive (RBF-AR) model is widely used in the modeling and 
prediction of nonlinear time series. The parameters estimation of RBF-AR 
model is a typical separable nonlinear least squares problem. Variable 
Projection (VP) algorithm is an efficient algorithm to solve this problem. 
However, the actual solution may be a ill-conditioned problems, and the 
classical VP algorithm may have a over-fitting phenomenon, which 
makes the estimated linear parameters too large, resulting in poor 
generalization performance of the model. Aiming at this kind of problem, 
this paper uses expectation maximization (EM) algorithm to automatically 
select the appropriate regularization parameters, and combines with the 
high efficiency of VP algorithm to estimate parameters, proposes an 
effective algorithm for solving the separable nonlinear least squares 
problem — EM-VP algorithm. The numerical experiments show that the 
EM-VP algorithm can select the appropriate regularization parameters, so 
that the estimated model has better generalization performance. 

SunBIS-14 

Gradient-based iterative parameter estimation for output error 
autoregressive systems using hierarchical principle 
Liangbin Sha Qingdao Univ. of Science and Tech. 
Yan Ji Qingdao Univ. of Science and Tech. 
This paper presents a new gradient-based iterative algorithm using the 
hierarchical identification principle(H- GI)for output error autoregressive 
(OEAR) systems. Compared with the gradient-based iterative 
approach(GI), the pro- posed algorithm decomposes an OEAR system 
into two subsystems, which has higher accuracy and is more effective 
than the GI. The simulation results indicate that the proposed algorithm is 
effective. 

SunBIS-15 

The filtering based parameter estimation for two-input single-output 
bilinear-in-parameter systems 
Chen Zhang Qingdao Univ. of Science and Tech. 
Yan Ji Qingdao Univ. of Science and Tech. 
This paper discusses the parameter estimation for a class of two-input 
single-output bilinear-in-parameter systems with colored noise. Using the 
over-parameterization model and decomposition technique, the gradient 
iterative algorithm based on data filtering is derived for the two-input 
single-output bilinear-in-parameter system. The basic idea is to 
decompose a two-input single-output bilinear-in-parameter system into 
several subsystems and estimate the param- eters of each subsystem, 
respectively. The algorithm avoids estimating the correlated noise to 
enhance the accuracy of parameter estimation, and provides a reference 
for improving the identification accuracy of multi-input single-output 
bilinear-in-parameter system with colored noise. The simulation results 
confirm the effectiveness of the proposed algo- rithm. 

SunBIS-16 

Identification and application of data-driven superheated steam 
temperature system 
Jiang Weng Fujian Huadian Electric Power Engineering 
Yinsong Wang North China Electric Power Univ. 
Tianshu Sun North China Electric Power Univ. 
Superheated steam temperature is one of the important parameters of 
thermal power plants, and its non-linearity and large inertia pose major 
challenges for modeling. This article is based on data-driven concepts 
and focuses on field data. Fading memory recursive least square 
algorithm was used to establish a desuperheater model and a 
superheater model based on the input and output data of the 
superheated steam temperature control system. In addition, three 
evaluation indexes are introduced to compare performance with 
traditional identification methods. This paper uses a multi-stage 
superheater simulation platform and based on the actual operating data 
of a power plant for verification and investigation. Practice has shown that 
the model identified in this paper has better accuracy. 

SunBIS-17 

An Interacting-Multiple-Model Method for Tracking a Hypersonic 
Glide Target 
Jingshuai Huang National Univ. of Defense Tech. 
Hongbo Zhang National Univ. of Defense Tech. 
Shang Wu Science and Tech. on Complex Aviation 

Systems Simulation Laboratory 
Guojian Tang National Univ. of Defense Tech. 
Weimin Bao National Univ. of Defense Tech. 

China Aerospace Science and Tech. Corporation 

In terms of tracking a hypersonic glide target (HGT), a tracking method is 
proposed based on interacting-multiple-model (IMM). Target tracking 
mainly contains two missions: system modeling and choosing filtering 
algorithm. First, a tracking system is established composed of state and 
measurement equations on basis of ground-based radar measuring. The 
Singer model is used to represent the unknown aerodynamic 
acceleration. Then, to enhance model adaptation of the tracking method, 
three-model interacting filter is constructed with maneuver-frequency 
adaption based on unscented Kalman filter (UKF). Through tracking a 
flight trajectory generated by Gauss Pseudospectral Method, the 
effectiveness of the proposed method is validated and the multiple-model 
is superior to the single-model. 

SunBIS-18 

Parameter estimation of Hammerstein systems based on the 
gravitational search algorithm 
Shanling Xu Nantong Univ. 
Junhong Li Nantong Univ. 
Juping Gu Nantong Univ. 
Liang Hua Nantong Univ. 
Liangliang Shang Nantong Univ. 
The Hammerstein nonlinear system is composed of a static nonlinear 
subsystem followed by a linear subsystem, and widely exists in chemical, 
thermal and other process industries. Therefore, it is significant to obtain 
parameter estimates of Hammerstein systems. This paper considers the 
identification problem of the Hammerstein finite impulse response moving 
average (FIR-MA) system using the gravitational search algorithm and 
the iterative identification tech- nique. A particle swarm iterative 
identification algorithm is also proposed for comparison. The simulation 
results show that the proposed algorithms can effectively estimate the 
parameters of the Hammerstein FIR-MA system and the gravi- tational 
search algorithm behaves better than the particle swarm optimization 
approach in accuracy. 

SunBIS-19 

Robust Switching Control for Force-reflecting Telerobotic with 
Time-varying Communication Delays 
Fudong Nian Hefei Univ. 
Shaobo Shen Southeast Univ. 
Chunpeng Zhang Hefei Univ. 
Gang Lv Hefei Univ. 
The transparency problem of telerobotic system with time-varying delays 
is investigated in this paper. Based on a contact degree of freedom of the 
manipulator end-effector and Lyapunov function, a novel switching 
tracking control strategy is designed to guarantee the stability of the 
closed-loop system and the robustness of the tracking system. 
Simulation results demonstrate the effectiveness and feasibility of the 
proposed approach. 

SunBIS-20 

Sliding mode disturbance observer-based the port-controlled 
Hamiltonian control for a four-tank liquid level system subject to 
external disturbances 
Xiangxiang Meng Qingdao Univ. 
Haisheng Yu Qingdao Univ. 
Tao Xu Qingdao Univ. 
Herong Wu Qingdao Univ. 
In this paper, a new port-controlled Hamiltonian (PCH) method based on 
disturbance observer is proposed considering the presence of 
disturbance in a four-tank liquid level system. Firstly, the PCH model of 
the four-tank the liquid level system is established by using PCH 
principle. secondly, the basic feedback controller is designed by 
configuring the interconnection structure and damping injection. Thirdly, a 
nonlinear disturbance observer is designed to suppress the disturbance 
in the four-tank liquid level system. Finally, the simulation results show 
that the proposed control strategy has better steady-state performance 
and robustness than the terminal sliding mode control method. 

SunBIS-21 

The Approximation of the Train Resistance Based on Improved 
PSO-RBF 
Tong Zhang Dalian Jiaotong Univ. 
Zhiyu Wang Dalian Jiaotong Univ. 
The calculation and research on the traction braking performance of 
trains is the basic work that must be performed in the train design, and it 
is also an important foundation for the effective control of the train traction 
systems. This paper studies the traction and braking characteristic of 
high-speed trains, and simulates the changes in the basic resistance 
coefficients of the following vehicles under different passenger loads and 
gradients. The basic resistance of the train is approximated by the 
improved PSO-RBF (Particle swarm optimization radial basis function) 
neural network. Compared with the improved PSO-RBF neural network 
and the RBF neural network, the proposed method has better accuracy in 
approaching the basic resistance of trains. 
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SunBIS-22 

Active Disturbance Rejection Trajectory Tracking Control of 
Manipulator Based on Neural Network 
Mengxin Cong Qingdao Univ. of Science and Tech. 
Tong Zhao Qingdao Univ. of Science and Tech. 
In the study of the tracking characteristics of industrial manipulator, it is 
difficult to get the accurate system model due to the nonlinearity and 
uncertainty of the manipulator itself, and the traditional control theory can 
not achieve high-precision tracking control. In order to solve the above 
problems, by analyzing the dynamic model of the uncertain multi joint 
manipulator, based on the in-depth study of active disturbance rejection 
control (ADRC) and repetitive control, an ADRC algorithm with good 
tracking accuracy and strong robustness is proposed. In order to solve 
the problem that parameters are difficult to adjust, neural network is 
introduced to adjust the parameters. The simulation results show that the 
method can effectively eliminate the tracking error, improve the 
robustness of the system, and meet the tracking accuracy of the 
uncertain multi joint manipulator. 

SunBIS-23 

Observer-based output feedback containment control of a class of 
nonlinear multi-agent systems via adaptive neural control method 
Tingru Xu Heilongjiang Univ. 
Jianting Lyu Heilongjiang Univ. 
Xinrong Yang Heilongjiang Univ. 
Xin Wang Heilongjiang Univ. 
This paper investigates containment control problem for a class of 
nonlinear multi-agent systems with multiple dynamic leaders, where the 
condition of zero control input for leader is not assumed. The dynamics of 
the each subsystem are assumed to be unknown and are estimated 
using neural networks. A local observer is used to estimate the states and 
an observer-based neural network controller is designed to guarantee 
that followers converge to the convex hull spanned by the leaders. 
Numerical simulations are finally given to show the effectiveness of the 
obtained results. 

SunBIS-24 

An intelligent model with chaos and causality 
Jiezhou Yu Zhejiang Univ. 
Jun Meng Zhejiang Univ. 

Dalian Univ. of Tech. 
Changkai Sun Dalian Univ. of Tech. 
The current machine learning method has the disadvantages of relying 
on data and statistics, and the model is uninterpretable. So, we propose a 
model based on chaos. The model reconstructs the original system’s 
attractor equivalently and explores the causality so that it can achieve 
accurate prediction of complex systems without statistics. At the same 
time, causality can explain the model. By analyzing the properties of 
chaos, such a model is sensitive and adaptable to the change of 
conditions, and its learning process is more like humans'. This method 
works well and makes precise predictions in complex nonlinear systems. 
We think causality and chaotic theory play important parts in the 
proposed method and it may provide a new idea for current research. 

SunBIS-25 

Sliding Mode Adaptive Robust Control for High-Speed Trains Based 
on Improved Approach Rate 
Tong Zhang Dalian Jiaotong Univ. 
Zhiyu Wang Dalian Jiaotong Univ. 
The stability of a nonlinear system is affected by many factors, so it is 
impossible to establish an accurate mathematical model for it, including 
the uncertainty of the parameters and structure in the system, which 
makes the nonlinear system unable to obtain a good control effect. For 
high-speed trains, the mathematical model changes constantly with 
different operating environments, so it is very difficult to get an accurate 
model of each line. The speed error of the train control is generally 
required to be controlled within 2.5% of the current speed. If the speed is 
too fast or too slow, it will not only cause inaccurate parking, but also 
affect train operation efficiency. Because the train's running process will 
inevitably be affected by external interference and affect the train's 
control performance, the design of the control method is very important. 
In this paper, considering various resistance conditions, a sliding mode 
adaptive robust control with good control effect is proposed for trains. 
Compared with traditional PID control and traditional sliding mode control, 
it proves that the proposed method can effectively suppress external 
interference and accurately track the target curve. 

SunBIS-26 

Neural-network-based average tracking for nonlinear multi-agent 
systems with switching topologies 
Shangjun Zhang Heilongjiang Univ. 
Jianting Lyu Heilongjiang Univ. 
Dai Gao Harbin Inst. of Tech. 
Xin Wang Heilongjiang Univ. 

This paper investigates the average tracking problem for a class of 
nonlinear multi-agent systems with switching topologies. The control 
design is developed for switching topologies without requiring the 
accurate mode with nonlinear dynamics. An adaptive 
neural-network-based control algorithm is proposed for a team of agents 
to track the average of multiple time-varying reference signals, of which 
the dynamics of each subsystem is assumed to be unknown and will be 
estimated by using adaptive neural network mechanism. Finally, a 
numerical simulation is given to illustrate the effectiveness of presented 
consensus protocol. 

SunBIS-27 

IMM Box Particle Filtering for Bearings-Only Maneuvering Target 
Tracking 
Jungen Zhang North Minzu Univ. 
Aiming at bearings-only maneuvering target tracking, a new multisensor 
interacting multiple model box particle filtering algorithm is proposed, 
which uses the interactive multiple model algorithm to estimate the state 
of each box particle. In the update stage of the proposed filter, the 
quadratic contraction algorithm is put forward to increase the interval of 
innovation and the survival probability of the box particle, which achieves 
the purpose to improve the diversity of the box particle and the 
performance of target state estimation. Simulation results are presented 
to demonstrate the improved performance of the proposed filtering 
algorithm. 

SunBIS-28 

The Application of an Improved Wavelet Threshold Function in 
De-noising of Heart Sound Signal 
Nannan Zhang China Univ. of Petroleum 
Heart sound can reflect the pathological characteristics of cardiovascular 
system. De-noising of heart sound is the basis of accurate identifying 
information. Wavelet transform is often used to de-noise heart sound 
signals. In this paper, by analyzing the advantages and disadvantages of 
traditional wavelet threshold and two improved threshold functions, a new 
two parameter adjustable wavelet threshold function is proposed. This 
function has a transition region which is more consistent with the 
continuous characteristics of the signal, and improves the signal integrity 
after de-noising. The experimental results show that the improved new 
function is better than the traditional wavelet threshold de-noising method 
in SNR and RMSE of heart sound signal, which has a certain practical 
value. 

SunBIS-29 

Analysis and Control of a Three-Dimensional Quadratic Polynomial 
System with No Equilibrium Point and No Linear Term 
Zhongtang Chen Shenyang Jianzhu Univ. 
Li Zheng Shenyang Jianzhu Univ. 
Changchun Sun Shenyang Jianzhu Univ. 
A three-dimensional quadratic polynomial system with no equilibrium 
point and no linear term is derived in this paper. A new chaotic attractor 
can be generated from the system. Moreover, the existence of chaos is 
verified by calculating three Lyapunov exponents. Dynamical behaviors of 
the system are analyzed in detail. The system does not have any 
equilibrium point. The attractor generated from the system belongs to one 
of hidden attractors. Bifurcation diagrams of states are depicted 
respectively with the variation of two parameters. A problem on control of 
the polynomial system is investigated by employing constant control and 
state feedback. Another polynomial system with double symmetrical 
parameters is reported further. 

SunBIS-30 

Synchronous Control of Master-slave Manipulator System under 
Deception Attacks 
Chao Yan Nanjing Univ. of Posts and

 Telecommunications 
Jian Ge Nanjing Univ. of Posts and

 Telecommunications 
In this paper, the synchronous control problem of the two-link 
master-slave manipulator system under deception attack is studied. For 
the communication channel is subjected to deception attack during the 
system control process, the sensors receive the wrong signal. The false 
data is injected into the controller, which affects the control effect of the 
system. It causes the system state to deviate from the control 
expectation. In order to solve this problem effectively, this paper adds a 
deception attack factor to the dynamics of the manipulator, and designs 
an adaptive law to estimate and compensate for the system model under 
attack. In the design of the manipulator synchronous control system, 
based on Lyapunov's stability control principle, a control law that can 
make the system closer to stability is designed. Finally, through MATLAB 
simulation, the synchronization control error of the manipulator 
approaches zero. 

SunBIS-31 
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ADRC-Based Cascade Control for Low-order Nonlinear Cascade 
Systems with Time-Varying Uncertainties 
Na Li Qingdao Univ. of Science and Tech. 
Xianjun Zhang Qingdao Univ. of Science and Tech. 
Chuantao Ni Qingdao Univ. of Science and Tech. 
This paper proposes a cascade control framework with active disturbance 
rejection controller (ADRC) for low-order nonlinear cascade systems with 
time-varying internal uncertainties, external unknown disturbances. And 
ADRC is designed to real-time deal with the total disturbance including 
system internal uncertainties and external unknown disturbances, where 
the nonlinear extended state observer (NLESO) can observe/cancel the 
total disturbance based feedback control law. Furthermore, the 
observation error of linear observer and nonlinear observer is 
respectively discussed in order to guarantee the control precision and the 
discussion results indicate that the nonlinear observer which has been 
selected has smaller observation error. The system is well controlled by 
introducing the virtual control variable and the control idea is consistent 
with the back-stepping idea. To validate the effectiveness of the 
presented scheme, numerical simulation study has been performed via 
MATLAB. The results of simulation experiments indicate that the 
proposed scheme has high control accuracy, small tracking errors and 
strong robustness. 

SunBIS-32 

LMI-based event-triggered control of discrete-time piecewise affine 
systems with norm-bounded uncertainties 
Yifei Ma Jiangnan Univ. 
Wei Wu Jiangnan Univ. 
Yonghao Jiang Jiangnan Univ. 
This paper is concerned with the problem of designing event-triggered 
controllers for discrete-time piecewise affine (PWA) systems with 
norm-bounded uncertainties. Event-triggered scheme transmits signals 
only when the eventtriggering condition is violated. Due to its advantage 
in saving communication resources, it is utilized to design the state 
feedback controllers for piecewise affine systems. A quadratic cost 
function is introduced to quantifying the control performance. An 
optimization problem for minimizing the upper bound of the quadratic cost 
function is formulated in the form of linear matrix inequalities (LMIs). By 
solving the optimization problems a unique state feedback controller can 
be obtained. The resulting closed-loop system stability is guaranteed 
while the number of transmitted signals is reduced. A numerical example 
is given to show the effectiveness of our methods. 

SunBIS-33 

Output-Dependent Switching Laws for Quadratic Stabilization of 
Switched Linear Stochastic Systems 
Yufang Chang Hubei Univ. of Tech. 
Guisheng Zhai Shibaura Institute of Tech. 
Lianglin Xiong Yunnan Minzu Univ. 
Bo Fu Hubei Univ. of Tech. 
We consider global quadratic stabilization in probability for switched 
linear stochastic systems (SLSS). Assuming that no single subsystem is 
globally quadratically stable in probability (GQS-P), we propose both 
static and dynamic output-dependent switching laws such that the entire 
switched system is GQS-P. In the case of static outputdependent 
switching, the sufficient condition is expressed by a set of matrix 
inequalities, while the design of dynamic output-dependent switching is 
based on a convex combination of subsystems and a robust Luenberger 
observer for each subsystem. A numerical example is provided to show 
effectiveness of the proposed approach. 

SunBIS-34 

Exponential Stabilization for Networked Switched Positive Systems 
with Mixed Time-Varying Delays via an Event-Triggered Scheme 
Yake Yang Hebei Univ. of Tech. 
Dedong Yang Hebei Univ. of Tech. 
Jiao Liu Hebei Univ. of Tech. 
Hongchao Li Hebei Univ. of Tech. 
This paper deals with exponential stabilization issue for a family of 
discrete-time networked switched positive systems with mixed 
time-varying delays. The mixed time-varying delays lie in not only state 
but the switching informa- tion, which increases the difficulty of designing 
controller. An event-triggered mechanism is adopted in the paper, which 
can reduce communication resources and save the cost. Different from 
the triggering conditions expressed as quadratic forms in previous 
results, a mode-dependent linear form triggering condition is given, which 
is more efficient to resolve the positive stabilization problem. With the aid 
of a copositive type Lyapunov-Krasovskii functional and the average 
dwell time approach, a desired delay controller by means of a linear 
programming method is designed to guarantee the positivity and 
exponential stability of the event-triggered control closed loop system. 
Finally, the validity of our main results is demonstrated by a simulation 
example. 

SunBIS-35 

Infrared weak target detection based on improved morphological 
filtering 
Menglong Cao Qingdao Univ. of Science and Tech. 
Danping Sun Qingdao Univ. of Science and Tech. 
This paper, it proposes a simple and effective infrared weak target 
detection algorithm, based on the problem of complex background and 
low signal-to-noise ratio in infrared weak target image.The method is 
based on the maximum inter-class variance method and morphological 
filtering technique. By analyzing the infrared weak target image by the 
maximum inter-class variance method, the image signal-to-noise ratio is 
significantly improved.And then combined with the improved 
mathematical morphology method for filtering, which can be fast and 
efficient to realize the detection of infrared weak target. the method has 
low complexity and short program running time. The experimental results 
show that the proposed method can significantly improve the image 
signal-to-noise ratio and remove the image noise, thus achieving 
accurate extraction of weak infrared target. 

SunBIS-36 

Dynamic Modeling and Flight Simulation of a FoldingWing-Tip UAV 
Jie Yang Nanjing Univ. of Aeronautics and Astronautics 

Jiangsu Key Laboratory of Internet of Things and
 Control Technologies 

Liyan Wen Nanjing Univ. of Aeronautics and Astronautics 
Jiangsu Key Laboratory of Internet of Things and

 Control Technologies 
Bin Jiang Nanjing Univ. of Aeronautics and Astronautics 

Jiangsu Key Laboratory of Internet of Things and
 Control Technologies 

Zhaoyu Wang Nanjing Univ. of Aeronautics and Astronautics 
Jiangsu Key Laboratory of Internet of Things and

 Control Technologies 
In this paper, a novel modeling method and the aerodynamic analysis of 
folding wing-tip UAVs are proposed. The folding wing-tip UAV models are 
established by treating the aircraft as a single body but relaxing the 
condition of rigidity. As a typical kind of folding wing-tip UAVs, NASA 
spanwise adaptive wing morphing UAV (SAW) is modeled and analyzed 
in this paper. The missile datcom is also applied to analyze the 
aerodynamic performance during the folding process of wing-tip by 
establishing the 3D model of the SAW and conducting numeric 
simulations. 

SunBIS-37 

Decision-making in Space Object Collision Avoidance aiming 
Optimal Cost Function 
Nan Ye Xi’an Satellite Control Center 
Jianhai Zhang Xi’an Satellite Control Center 
Jie Yang Xi’an Satellite Control Center 
Haiyue Li Xi’an Satellite Control Center 
Yu Ren Xi’an Satellite Control Center 
For space debris larger than 10cm in diameter, it is usually necessary to 
carry out an evasive maneuver. The traditional collision probability 
method has high probability of false or missing alarms and is difficult to 
coach the decision-making directly. A new decision method of the 
collision between spacecraft and debris is introduced with their spatial 
knowledge and tolerability. The complex spatial position error probability 
distribution is given in the rotated encounter coordinate system. For the 
cases of cost function known and constant false alarm probability, the 
minimax criterion and the N-P criterion are introduced respectively. The 
decision threshold and detection performance are given as well. The data 
of two examples of spacecraft collision events in history are used to verify 
the algorithm and the theoretical requirement for evasive performance is 
satisfied. 

SunBIS-38 

Fuzzy PID Design of Vehicle Attitude Control Systems 
Lihan Sun Harbin Inst. of Tech. 
Jie Ma Harbin Inst. of Tech. 
Baoqing Yang Harbin Inst. of Tech. 
Movement of vehicle is susceptible to coupling, nonlinear and wind 
disturbance, which leads to violent changes of aerodynamics parameters. 
This paper provides a fuzzy PID design of vehicle attitude control 
systems to reduce the effect of random interference and uncertainty on 
the motion of the vehicle. The fuzzy relations between three PID control 
parameters and the deviation signal are used to adjust the PID control 
parameters online, the deviations of vehicle attitude control systems are 
reduced rapidly and effectively in complex and changeable environment. 
The simulation results prove that fuzzy-PID control can effectively 
accelerate the response speed, and enhance the dynamic performance 
of the vehicle control system. 

SunBIS-39 

A Visual/Inertial Relative Navigation Method for UAV Formation 
Wei Shao Qingdao Univ. of Science and Tech. 
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Lingfei Dou Qingdao Univ. of Science and Tech. 
Hanxue Zhao Qingdao Univ. of Science and Tech. 
Boning Wang Qingdao Univ. of Science and Tech. 
Hongliang Xi Qingdao Univ. of Science and Tech. 
Wenlong Yao Qingdao Univ. of Science and Tech. 
Nowadays, the task of determining positions for Unmanned Aerial 
Vehicles (UAVs) has been mainly handled by combining Inertial 
Navigation System (INS) with Global Positioning System (GPS). This 
paper presents a visual/ inertial relative navigation method for UAV 
formation to overcome the disadvantages of GPS such as disturbed 
easily. Firstly, INS and visual navigation system are respectively studied. 
Secondly, the state and observation equations of the visual/inertial 
navigation system are established. And Muti-rate Kalman Filter (MKF) is 
designed to estimate the position errors. Finally, the performance of this 
method is analyzed via a simulation. 

SunBIS-40 

Generalized polynomial chaos based uncertainty propagation 
analysis for spacecraft relative motion 
Runde Zhang National Univ. of Defense Tech. 
Weiwei Cai National Univ. of Defense Tech. 
Leping Yang National Univ. of Defense Tech. 
The inevitable uncertainties lying in spacecraft relative motion, such as 
navigation, modeling and mechanism execution, may deviate the actual 
trajectory from the nominal value and even pose a threat to mission 
security. This paper proposed an uncertainty propagation method based 
on generalized polynomial chaos expansion to quantify the impact of 
uncertainty on trajectory performance, and the collocation points in 
multi-dimensional space are generated by tensor product method. The 
proposed method and the conventional Monte Carlo simulation are 
compared and analyzed numerically. The result shows that the proposed 
method not only guarantees accuracy, but also implies higher 
computation efficiency. 

SunBIS-41 

L2-gain Stabilized Attitude Control for Combined Spacecraft 
Hui Fang Shanghai Aerospace Control Tech. Inst. 

Harbin Inst. of Tech. 
Hewen Xiao Harbin Inst. of Tech. 
Yueyong Lv Harbin Inst. of Tech. 
Yanning Guo Harbin Inst. of Tech. 
In this paper, an attitude controller based on L2-gain stabilization is 
proposed for a combined spacecraft, consisting of a server spacecraft, 
non-cooperative target and manipulators as the connection. Firstly, 
consuming that the connection between the server and target spacecraft 
is fixed, a novel modeling method based on interaction torque for the 
attitude dynamics of combination system is investigated. Then, a robust 
L2-gain stabilized attitude controller without spacecraft inertia parameters 
is proposed. Finally, numerical simulations verifies the effectiveness and 
superior performance of the resulting controller. 

SunBIS-42 

Autonomous Rendezvous Guidance via Deep Reinforcement 
Learning 
Xinyu Wang Beijing Inst. of Astronautical Systems Engineering 
Guohui Wang Beijing Inst. of Astronautical Systems Engineering 
Yi Chen Beijing Inst. of Astronautical Systems Engineering 
Yongfeng Xie Beijing Inst. of Astronautical Systems Engineering 
This paper aims developing a new guidance algorithm for autonomous 
rendezvous with small continuous thrust. In particular, the goal is to 
create an algorithm that can meet the requirements of real-time and 
trajectory optimization at the same time. To achieve the goal, this paper 
designed a new guidance controller based on deep reinforcement 
learning (DRL). The DRL guidance controller can map the motion state to 
the acceleration command directly by learning from experience, so that it 
can meet the real-time requirement. At the same time, by setting an 
appropriate reward function during learning, the terminal constraints and 
fuel optimization can be realized. Simulation results show that the 
algorithm is feasible and robust even though there is measurement error 
or model error. Compared with traditional PD algorithm, time and fuel 
consumption are reduced by more than 30%. 

SunC02 Room02 
IntelliSense and advanced sensing, detection technology(I)                  
(Special Session) 13:30-15:30 
Chair: Yanan Zhang Northeastern Univ. 
CO-Chair:Dan Yang Northeastern Univ. 

13:30-13:50 SunC02-1 

Hardware Design for Detecting Blood Flow Based on 
Electromagnetic Induction 
Yi Lu Northeastern Univ. 
Dan Yang Northeastern Univ. 
Weiduo Wang Northeastern Univ. 
In the medical field, early measurement of blood flow velocity is of great 

significance for early diagnosis of vascular diseases such as arterial 
stenosis. This paper mainly studies and designs electromagnetic 
flowmeter based on electromagnetic induction principle to measure blood 
flow. Treat applying uniform magnetic field, current body with multi 
electrode sensor to collect small channel induction electromotive force, 
and from common mode rejection ratio, the input impedance and gain of 
hardware circuit of signal collection has carried on the detailed design 
and simulation, the results show that the circuit has high common mode 
rejection ratio, at the same time can suppress low frequency 
measurement in the common noise (50/60 Hz), and the phase lag 
problem of filter are discussed.

13:50-14:10 SunC02-2 

A Simple Method of Millimeter Wave Radar Installation Correction 
Xinli Xiong Chongqing Changan Automobile Co., Ltd. 
Kuan Wang Chongqing Changan Automobile Co., Ltd. 
Jianbin Chen Chongqing Changan Automobile Co., Ltd. 
Zhoubing Xiong Chongqing Changan Automobile Co., Ltd. 
Fenghua Liang Chongqing Changan Automobile Co., Ltd. 
Yunlin Ma Chongqing Changan Automobile Co., Ltd. 
In this paper we propose a method of millimeter wave radar installation 
correction. The two main processes of installation correction are the 
acquisition of the true position of the target and the establishment and 
solution of the relationship between the true position and the position 
detected by the millimeter wave radar. First, we designed and made a 
10*30m calibration site to get the real position of the target. Second, 
based on the principle of stereo calibration in computer vision, the 
relationship between the millimeter wave radar and the car front bumper 
center coordinate system is constructed, and then an algorithm based on 
the Levenberg-Marquardt optimization is used to solve the objective 
function. Finally, a random sampling method is used to collect data to 
verify the effectiveness of the proposed method. The experimental results 
show that the proposed method can effectively correct the installation 
deviation of millimeterwave radar.

14:10-14:30 SunC02-3 

Lane Change Behavior Research Based on NGSIM Vehicle 
Trajectory Data 
Zhenni Li Northeastern Univ. 
Xinghui Huang Northeastern Univ. 
Jiao Wang Northeastern Univ. 
Tong Mu Northeastern Univ. 
This paper adopts the database from Next Generation Simulation 
(NGSIM) collected by National Highway Traffic Safety Administration, 
and analyzes the lane change behavior of vehicles comprehensively. 
Based on NGSIM data set, the internal relationship between data and 
lane change behavior is researched in depth, and the preprocessing 
method of original data is proposed, including data cleaning, feature 
adding and data initialization. Finally, according to the characteristics of 
the decision stage and the execution stage of the lane change, the data 
after preprocessing are processed further, including data extraction, 
feature selection, label making and so on. The data processed in this 
paper can be applied to the subsequent research.

14:30-14:50 SunC02-4 

A Novel Tracking Method Based on Improved FAST Corner 
Detection and Pyramid LK Optical Flow 
Hongmei Zhang Shenyang Aerospace Univ. 
Li Xiao Shenyang Aerospace Univ. 
Guangyan Xu Shenyang Aerospace Univ. 
Object tracking is a challenging problem with accuracy and large motion 
in computer vision. Though optical flow has achieved great performance, 
it would possibly fail to track fast moving object, and accuracy and big 
movement both suffer from the size of integration window. Pyramid LK 
(Lucas-Kanade) method can solve large motion in a small integration 
window. However, the basic pyramid LK is affected by accuracy. So, a 
combination of improved FAST corner detection and pyramid LK optical 
flow is applied. In this method, sub-pixel computation can increase the 
accuracy. The large movement can be satisfied by scaling the source 
image. The strongest gray changing corner point can be rapidly extracted 
by the improved FAST algorithm. This approach can better estimate the 
optical flow with strong corner to track moving object. In the experiment, a 
video of actual movement of ball is used to test algorithm validity. 
Average errors in the x direction and y direction are 0.9386 pixel and 
0.6792 pixel separately. The detection results demonstrate that this 
algorithm can track moving target of large motion accurately. 

14:50-15:10 SunC02-5 

A New Effective Parallel Plane Segmentation Method for Point Cloud 
Based on Dimension Reduction Correction 
Lunkai Zhang Shanghai Jiao Tong Univ. 
Junguo Lu Shanghai Jiao Tong Univ. 
Yubin Miao Shanghai Jiao Tong Univ. 
Plane segmentation of point cloud occupies a significant role in point 
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cloud processing. It is also an important topic to segment parallel planes 
while calculating the distance between parallel planes in engineering. But 
there are few good algorithms for parallel plane segmentation. This paper 
proposes an optimization method based on dimension reduction 
correction to segment parallel planes and calculates the distance 
between parallel planes precisely. The algorithm estimates the normal of 
parallel planes and corrects the normal on multiple two-dimensional 
sections which are perpendicular to parallel planes. The optimal normal 
of parallel planes can be used to obtain the equations of the planes. An 
experiment has been used to verify the effectiveness of the algorithm. 

15:10-15:30 SunC02-6 

Thermal Infrared Tracking using Multi-stages Deep Features Fusion 
Ximing Zhang Northwestern Polytechnical Univ. 
Rongli Chen Northwestern Polytechnical Univ. 
Gang Liu Northwestern Polytechnical Univ. 
Xuyang Li Northwestern Polytechnical Univ. 
Shujuan Luo Northwestern Polytechnical Univ. 
Xuewu Fan Northwestern Polytechnical Univ. 
Thermal infrared (TIR) tracking can be utilized to track the target in the 
images generated by thermal infrared sensors due to the weak influence 
by illumination changes. However, there are still some challenges to do 
thermal infrared tracking when suffering drastic appearance variation, 
heavy occlusion and background clutters. The absence of RGB patterns 
and low resolution also constrain the tracking performance in complex 
scenarios. The deep convolutional features are widely utilized to solve 
visual tracking problems which successfully extracted the spatial and 
semantic information though object representation. Motivated by these 
methods, we firstly propose to combine multi-stages cascaded Siamese 
networks to achieve deep features fusion in three stages, then achieve 
the tracking procedure by candidates matching strategy. The final results 
are obtained by non-maximum suppression and scale penalty. The 
proposed method can inherit the advantages by fusing multi-stages deep 
features and achieve end-to-end learning simultaneously. The 
experiments are evaluated with state-of-the-art methods on 
VOT-TIR2016 benchmark and attributes based comparison. The tracking 
results demonstrate that our proposed method outperforms the compared 
methods in terms of accuracy and robustness. 

SunC03 Room03 
Intelligent control, computation and optimization (II) 13:30-15:30 
Chair: Qilong Zhang  Guizhou University. 
CO-Chair: Xiaoxiao Li Guangdong Inst. of Intelligent Manufacturing. 

13:30-13:50 SunC03-1 

A numerical method for solving reaction-advection-diffusion 
equations in irregular domains using the cellular automata 
Pengxin Zhu China Univ. of Geosciences 
Fudong Ge China Univ. of Geosciences 
In this paper, a new numerical method is proposed to solve the 
reaction-advection-diffusion equation with spatio-temporal variation 
parameters by using the cellular automata. To this end, we fifirst combine 
the fifinite difference method and the cellular automata to discretize the 
considered equation. The numerical solution and the corresponding 
convergence analysis are then carried out. A numerical simulation 
example is fifinally included to verify the feasibility and effectiveness of 
our proposed method. 

13:50-14:10 SunC03-2 

Mandatory Lane Change Strategy in VANET Based on Coordinated 
Stackelberg Game Model  
Ding Nan Dalian Univ. of Tech. 
Akira Maria Dalian Univ. of Tech. 
Meng Xianghua Dalian Univ. of Tech. 
Nasibullah Indian Statistical Inst. 
Di Wu Dalian Univ. of Tech. 
Despite the unavailability of intersections and turns, expressway has 
several lane closures and ramps. Mandatory lane change takes place 
when the geographical condition requires the vehicles to shift lane, such 
as, exits, on and off-ramps. Due to a high-speed regulation on the 
expressway, it is more difficult and riskier to shift lane, therefore better 
strategies for semi-automation vehicles have to be implemented for the 
users’ safety. This paper studies the efficiency of the Stackelberg based 
algorithm for safer mandatory lane maneuver, yet still with appropriate 
speed. The paper also utilizes model predictive controller (MPC) to 
predict the motions of surrounding vehicles a few time steps in the future 
to model the probabilities of subject vehicles to shift. Then we consider 
the costs, MPC and the game to output the best time for subject vehicle 
to shift. Finally, we simulate the algorithm to determine if it is efficient by 
comparing it to other existing algorithms and breaking the simulation 
down to various indicators. 

14:10-14:30 SunC03-3 

Artificial Neural Network-Aided Energy Management Scheme for 
Unlocking Demand Response  

Xiangping Chen Guizhou Univ. 
Jinbiao Li Guizhou Univ. 
Anqian Yang Guizhou Univ. 
Qilong Zhang Guizhou Univ. 
European Horizon 2020 raises three important targets-calling for 20% 
reduction green-house emission, 20% increase of renewable resources 
in energy sectors, 20% energy efficiency upgrade. Resilience to demand 
response (DR) scheme is commonly regarded as one of the key 
technologies to realize these targets across the world where 70% of the 
total DR potential is estimated from residential and tertiary buildings. The 
advantage of model predictive control (MPC) lies on its potential in 
shifting controlled demands towards strong generation or low-tariff 
periods which in turn encourage the change of energy consumption 
behavior of end-users under economic incentives. This research 
develops a smart energy management system based on MPC scheme by 
using dynamic program to formulate the optimization problems in the 
residential buildings. This paper presents a smart energy management 
system for unlocking demand response in the residential sector. The 
approach comprises the predictive estimation of one-hour energy 
demand and PV generation (supply) for rescheduling the 24-h ahead 
demand profiles by shifting potential flexible loads. Real-time electrical 
demand is met by combining power supplies from PV, grid and batteries 
while minimizing consumer’s cost of energy. The results show that the 
peak-to-average ratio is reduced by 22.9% with the cost saving of 34.6% 
for the selected day.

14:30-14:50 SunC03-4 

An Integration-Enhanced Noise-Resistant RNN Model with Superior 
Performance Illustrated via Time-Varying Sylvester Equation 
Solving 
Guanrong Tang Guangdong Inst. of Intelligent Manufacturing 
Xiaoxiao Li Guangdong Inst. of Intelligent Manufacturing 
Zhihao Xu Guangdong Inst. of Intelligent Manufacturing 
Shuai Li Swansea Univ. 
Xuefeng Zhou Guangdong Inst. of Intelligent Manufacturing 
The Sylvester equation plays a fundamental role in the control system, 
e.g, which can be applied to inverse-kinematic motion control problem in 
robot manipulators through a certain conversion. Considering the 
incompatibility of most existing Sylvester equation solving schemes on 
noise and the inevitability of noise in real life, by defifining a new 
matrix-valued error function, an integration-enhanced noise-resistant 
recurrent neural network (IENRRNN) is generalize to the time-varying 
Sylvester equation solving in this paper. The convergence of the 
IENRRNN model under both the model implementation error and 
differential error of coeffificient matrices are investigated. What’s more, 
from both convergence speed and convergence quality, effects of three 
activation functions on the computational errors achieved by the 
IENRRNN are evaluated. The inflfluences of different design parameters 
on them are also discussed. Finally, with MATLAB, the effecˇ tiveness of 
the IENRRNN model for online solving the considered equation and its 
superiority compared to the traditional zeroing neural network (ZNN) 
model are demonstrated by simulative results. 

14:50-15:10 SunC03-5 

Airport Congestion Propagation Model for Temporal Airline Network 
of China 
Jinglei Huang State Key Laboratory of Air Traffific Manage

ment System and Tech. 
Qiucheng Xu State Key Laboratory of Air Traffific Manage

ment System and Tech. 
Zeyuan Liu State Key Laboratory of Air Traffific Manage

ment System and Tech. 
Hui Ding State Key Laboratory of Air Traffific Manage

ment System and Tech. 
Yongjie Yan State Key Laboratory of Air Traffific Manage

ment System and Tech. 
In this paper, given the initial congested airport vs and the time intervals T 
of congestion, we propose an effificient traffific flflows re-allocate 
algorithm for a congested airport on temporal airline networks Gt AN , t = 
1 . . . T, such that the status of other airports caused by an initial 
congested airport in different time intervals T It, t = 1 . . . T, can be 
analyzed at the macroscopic level. In the proposed model, considering 
the allocation results of traffific flflows on Gt 1 AN of the previous time 
intervals T It 1, the traffific flflows re-allocate algorithm for congested 
airport on Gt AN , t = 1 . . . T, would be sequentially performed to analyze 
the propagation results. Experimental results show that the proposed 
model can reduce 21.2% of the total congested airports propagated by an 
initial congested airport when compared with the Rate-based model.  

15:10-15:30 SunC03-6 

Application of RBF-PID to MN-AGC in Hot Continuous Rolling 
Boqun Li Univ. of Science and Tech. Liao

ning 
Shenglin Zhang Univ. of Science and Tech. Liao

ning 
Univ. of Science and Tech. Liao
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ning 
Lin Wang Univ. of Science and Tech. Liao

ning 
Rolling technique process needs powerful technical support and control 
level of rolling has been turning point at present. The key to some 
questions has not been solved thoroughly by the limitation based on 
conventionalcontrol theory .It is very necessary to realize forward 
development in control performance by introducing new control theory 
and method. It is always primary object to improve gauge control 
accuracy in hot strip mills. Limitation based on conventional PID is 
emerged when the controlled system is complex, nonlinear and 
time-variety. A new control strategy based on RBF-PID is introduced and 
has been applied in high nonlinear, time - varying hydraulic MN- AGC of 
1700ASP. The practical results have shown that the controller can 
improve the precision of the product gauge and has good performance. 

SunC04 Room04 
Smart Manufacturing and Industrial Intelligence(I) 
(Special Session) 13:30-15:30 
Chair: Yinghua Yang Northeastern Univ. 

13:30-13:50 SunC04-1 

Metallographic Image Segmentation Method Based on Superpixels 
Algorithm and Transfer Learning 
MingChun li Northeastern Univ. 
Dali Chen Northeastern Univ. 
Shixin Liu Northeastern Univ. 
Fang Liu Northeastern Univ. 
In the production process of aluminium alloy, we can evaluate the 
microstructure and characterization of alloy metals by using optical 
microscope and transmission electron microscope. Specifically, we could 
access the second phase distribution and grain of alloy surface by optical 
microscope, which are significant indications of alloy qualities and 
mechanical properties. In the actual industrial production process, the 
majority of meaningful information are extracted by manual counting. This 
kind of complicated statistics greatly increase the work of quality 
inspectors and researchers, which make them hard to concentrate on 
research of properties of alloy metal. Based on this, we proposed a deep 
learning method that utilizing U-Net to realize the accurate segmentation 
of the alloy matrix and the second phase in the metallographic image 
based on superpixels algorithm and transfer learning. Researchers can 
easily get some important information about distribution and proportion of 
the second phase to improve work efficiency. The final experiments 
indicate that the method proposed in this paper can effectively distinguish 
alloy matrix and second phase in metallographic image and achieve good 
results on accuracy, recall, precision and generalization.

13:50-14:10 SunC04-2 

A novel method for design services matching under uncertain 
preferences in Cloud Manufacturing 
Huagang Tong Nanjing Univ. of Aeronautics and Astronautics 
Jianjun Zhu Nanjing Univ. of Aeronautics and Astronautics 
Cloud manufacturing, as an advanced form of manufacturing, meets the 
requirement of highly effective production. As the platform is desirable for 
the matching of manufacturing tasks and manufacturing services, it is 
crucial to keep the stability of platform. However, compared to the 
manufacturing of product, the requirement of design is more uncertainly, 
and ordinal preference is always adopted the describe the uncertain 
preferences. The preferences of design is always determined by multiple 
decision makers, while, the multiple makers of decision is always 
different, the consideration of conflict decision should be considered. In 
our study, we take the diverse decision into account in the form of 
multi-choices ordinal preferences. Meanwhile, literature shows that 
current researches are more biased towards customer satisfaction, but 
the satisfaction of manufacturing task is ignored, leading to fewer 
customers on the platform side and affect the stability of the platform. In 
order to keep the stability of platform, satisfaction of two-sided customers 
is considered, and prospect theory is applied to measure it by perceived 
utility value. Two references from social and personal perspectives are 
adopted to calculate the perceived utility value. A model of maximizing 
the perceived utility value is constructed to find the matching result, and 
genetic algorithm is proposed to deal with the model. Finally, the model is 
verified by a case.

14:10-14:30 SunC04-3 

YOLO-compact: An Efficient YOLO Network for Single Category 
Real-time Object Detection 
Yonghui Lu South China Univ. of Technology 
Langwen Zhang South China Univ. of Technology 
Wei Xie South China Univ. of Technology 
In practical applications, the number of category in object detection is 
always single. In this paper, an efficient YOLO-compact network 
designed for single category real-time object detection is proposed. This 
paper first explored a series of methods for converting a large and deep 
network to a compact and efficient network, through a series of ablation 
experiments. Then these methods were assembled to YOLOv3 network, 

which obtains the YOLO-compact’s infrastructure. A network structure 
design approach that separates the down sampling layer from all network 
modules was proposed, which facilitates the modular design of the 
network. The shortcut structure in the RFB module is changed to the 
direct connection structure, and the 1x3+3x1+3x3 convolution structure is 
used instead of 5x5 convolution, which obtains efficient RFB-c module. 
The residual bottleneck block has been improved, by removing the last 
1x1 convolution layer and using 3x3 depth wise separable convolution. 
Since pedestrian is the most representative object in practical 
applications, this paper uses the result on person category in VOC2007 
test set to represent the network performance. The model size of 
YOLO-compact is only 9MB, which is 3.7 times smaller than tiny-yolov3, 
6.7 times smaller than tiny-yolov2, and 26 times smaller than YOLOv3. 
The AP result of YOLO-compact is 86.85%, which is 37% higher than 
tiny-yolov3, 32% higher than tiny-yolov2, and even 2.7% higher than the 
YOLOv3.

14:30-14:50 SunC04-4 

Research on the development of intelligent service industry of 
Shandong in the era of "Internet+" 
Yanbin Zhao Harbin Institute of Technology 
Kuiyu Tang Harbin Institute of Technology 
Xinkun Gao  Qingdao Univ. of Science and Technology 
Yumei Wang Qingdao Univ. of Science and Technology 
The intelligent service industry has the characteristics of high intensity of 
intelligence elements, high added value of output, less consumption of 
resources and less environmental pollution and has gradually become an 
important force in the transformation and upgrading of China's economy 
and the transformation of new and old driving forces. This paper takes the 
intelligent service industry in shandong as the case object, and makes a 
macro analysis and a quantitative analysis of its development status, 
objectively describes the development status of intelligent service 
industry in shandong province, and provides practical reference for 
further development policies. 

14:50-15:10 SunC04-5 

Research of Quality Prediction Based on Extreme Learning Machine 
Yinghua Yang Northeastern Univ. 
Zeping Song  Northeastern Univ. 
Xiaozhi Liu  Northeastern Univ. 
Aiming at the problems of poor stability and generalization performance 
in quality prediction based on extreme learning machine (ELM), this 
paper presents an improved method of ELM. It is named as the 
DAE-P-ELM algorithm, which integrates denoising autoencoder (DAE) 
with principal component analysis (PCA). First, in order to reflect the 
characteristics and intrinsic relationship of the modeling data as much as 
possible, DAE technology is introduced to reconstruct the input data. 
Therefore, output weight sufficiently containing the input data information 
is obtained, which is used as input weight of the ELM. Then, the PCA 
technology is used to reduce the dimension of the hidden layer output 
matrix to avoid the multicollinear problem in calculation of output weight 
matrix, which solves the problem of poor stability of the model due to too 
many hidden layer nodes. Finally, the method is applied to the 
Tennessee Eastman (TE) process. The simulation results show that the 
content of components G and H predicted by this method is basically 
consistent with the real value, which proves that the proposed method 
has a good prediction effect. 

15:10-15:30 SunC04-6 

Research on Point Cloud Reduction Algorithm for 
Three-dimensional Reconstruction of Prosthesis 
Menglong Cao Qingdao Univ. of Science and Technology 
Xiaowei Li Qingdao Univ. of Science and Technology 
Based on the three-dimensional printing of prosthesis limbs, this paper 
proposes a three-dimensional point cloud reduction algorithm.This 
algorithm combines the bounding box algorithm and the curvature 
reduction algorithm.On the basis of not affecting the accuracy of 
three-dimensional reconstruction, it solves the problem of too many 
redundant points of point cloud data, accelerates the three-dimensional 
reconstruction speed and improves the efficiency of prosthesis 
production.First,the point cloud data is segmented by the bounding box 
algorithm.Second,the curvature can be calculated, and then the curvature 
average value can be calculated.Third,according to the mean curvature 
as the threshold, the flat region and the abrupt region are determined.The 
bounding box method is used for the flat region, and the curvature 
reduction method is used for the abrupt region.The new algorithm not 
only solves the problem of feature point loss caused by the bounding box 
method, but also solves the local cavity problem caused by the curvature 
method, improves the efficiency of three-dimensional reconstruction. 

SunC05 Room05 
Control and Management on Smart City(II)  
(Special Session) 13:30-15:30 
Chair: Yaping Dai Beijing Institute of Technology 
CO-Chair：Junyan Yi Beijing Univ. of Civil Engi. and Architecture 
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13:30-13:50 SunC05-1 

Simulation Research on Nonlinear Modeling and Control of 
Switched Reluctance Motor 
Ru Luan  Beijing Univ. of Civil Engineering and Architecture 
Hongjian Zou Beijing Univ. of Civil Engineering and Architecture 
Jinru Guo  Beijing Univ. of Civil Engineering and Architecture 
The model of a switched reluctance motor (SRM) directly influences it’s 
performance and control effect. However, the doubly salient structure , 
switching power supply and seriously saturated magnetic circuit, make it 
difficult to accurately model. Aiming to solve this problem, this paper 
presents a new simulation method based on BP neural network to 
establish the current and torque models of a SRM. Using a great deal of 
current, flux linkage, torque numerical solution data obtained by a finite 
element software as the sample data, a kind of BP neural network is 
trained offline, and all the expected data sets, which form a table, are 
outputted. By looking-up the table the nonlinear models of flux linkage 
and torque of the SRM are obtained. On the basis of the nonlinear 
models, the current closed-loop control is formed by using the torque 
sharing function and the fuzzy switching angles to reduce the torque 
ripple. The simulation results show that the proposed nonlinear models 
not only have a fast calculation speed, but also are high precision and 
can meet the requirements of real-time control. The proposed control 
method can effectively reduce the torque ripple of the SRM.

13:50-14:10 SunC05-2 

Load Forecast of Gas Region Based on ARIMA Algorithm 
Wenlong Hai  Beijing Univ. of Civil Engineering and Architecture 
Yahui Wang  Beijing Univ. of Civil Engineering and Architecture 
Gas load forecasting is critical to the supply and optimal scheduling of city 
gas. Accurate prediction of gas load value is essential for accurate gas 
supply and gas group gas dispatch. In view of this, this paper proposes a 
gas load prediction model based on the ARIMA algorithm. Its essence is 
the combination of AR model and MA model and performs differential 
operation. The simulation results show that, for the non-stationary state of 
the gas load sequence, the prediction error of the ARIMA model for the 
gas load sequence is small, and it will lay a theoretical foundation for the 
subsequent application in practical engineering problems.

14:10-14:30 SunC05-3 

Research on Accurate Model of Lithium Battery 
Yongxue Ye Beijing Univ. of Civil Engineering and Architecture 
Hongyan Ma Beijing Univ. of Civil Engineering and Architecture 
Jingjian Yang Beijing Univ. of Civil Engineering and Architecture 
In order to build accurately the external characteristic curve of lithium-ion 
batteries, this paper improve existing lithium-ion battery models, and 
verify the improved lithium-ion battery model in Simulink. In this paper, for 
reflecting the accuracy of the improved external characteristics of the 
lithium-ion battery model, the external characteristic curves of lithium-ion 
battery model simulation before and after improvement are compared 
under different temperature and discharge current conditions. The 
comparison results show that under different operating conditions, the 
improved model can more accurately reflect the experimental conditions 
of lithium battery discharge in the concave function discharge area than 
before the improvement.

14:30-14:50 SunC05-4 

Elastic Network Algorithm for Clustering Based on Cluster Center 
Shift 
Junyan Yi  Beijing Univ. of Civil Engineering and Architecture 
Xiaopeng Du  Beijing Univ. of Civil Engineering and Architecture 
The clustering problem is a hot issue in recent years. Mean-Shift is an 
effective method for the clustering problem without the prior knowledge of 
the number of clusters. In this paper, Mean-Shift and Elastic Network 
Algorithm (ENA) are combined. Further, an Elastic Network Algorithm for 
Clustering based on cluster center shift (ENACS) for cluster analysis is 
proposed, which can be used for the optimization of cluster stability and 
cluster effectiveness. In the experiments, we show the effectiveness of 
ENACS. In comparison with traditional algorithms, the ENACS, which 
didn’t need to give the number of clusters, could consistently and 
effectively converge to the approximate optimal value corresponding to 
the given data. Experiments used several of the standard datasets from 
UCI machine learning repository. 

14:50-15:10 SunC05-5 

Guaranteed Cost Robust CI Fusion Kalman Estimators for Systems 
with Uncertain-Variances multiplicative and Colored Measurements 
Noises 
Chunshan Yang Guilin Univ. of Aerospace Technology 
Xiaoqi Yin Heilongjiang College of Business and Tech. 
Ying Zhao  Guilin Univ. of Aerospace Technology 
Jianbo Ji  Guilin Univ. of Aerospace Technology 
Xuemei Wang Communication Univ. of Zhejiang 
This paper is concerned with the guaranteed cost robust covariance 
intersection (CI) fusion estimation problem for systems with multiplicative 

noises, colored measurements noises and uncertain noise variances. 
The original system is converted into a system only with uncertain noise 
variances by using augmented state approach and fictitious noise 
technology. Two classes of guaranteed cost robust CI fusion Kalman 
estimators are presented based on the minimax robust estimation 
principle and parameterization representation of uncertain noise 
variances. The proposed guaranteed cost estimators can concurrently 
give maximal lower bound and minimal upper bound of accuracy 
deviations. A unified approach of designing the robust Kalman estimators 
is presented based on the robust Kalman predictor. The proof of the 
guaranteed cost robustness is proved by the Lyapunov equation 
approach. A simulation example shows the correctness and effectiveness 
of the proposed results. 

15:10-15:30 SunC05-6 

Generative Adversarial Network for Image Deblurring Using Content 
Constraint Loss 
Ye Ji Beijing Institute of Technology 
Yaping Dai Beijing Institute of Technology 
Junjie Ma Beijing Institute of Technology 
Kaixin Zhao Beijing Institute of Technology 
Yanyan Cheng Beijing Institute of Technology 
The research of image deblurring plays an important role in the digital 
image processing. In order to reduce image blurring problems, a content 
constraint loss (CCL) function in the generative adversarial network 
(GAN) is proposed. The SSIM loss and the perceptual loss constitute the 
CCL function, which makes the trained generative model stable. The CCL 
function as the content constraint loss component and the adversarial 
loss component constitute the total loss. The total loss is optimized by the 
iterative training to further improve the stability of the network model, and 
the image blurring will be reduced. In the test experiment of the open 
source image dataset MNIST, CIFAR10/100 and CELEBA, the CCL 
function is used as the content constraint loss component of the 
generative adversarial network, the effect of image deblurring has 
obvious promotion in the structural similarity measure and visual 
appearance. 

SunC06 
Sensor networks and Internet of things (II) 
Chair: Lu Chen 

CO-Chair: Yifan Hu 

Room06 
13:30-15:30 

Shandong Provincial Key Laboratory of 
Ocean Environmental Monitoring Tech.

 Qilu Univ. of Tech. 

13:30-13:50 SunC06-1 

Architecture and challenges for low-altitude security system 

Yin Yang 
Naval Univ. of Engineering 

Chen Shuai 
Naval Univ. of Engineering 

Wang Jia-lin 
Naval Univ. of Engineering 

With its miniaturization, intelligence, popularization and diversification, 
drones have become one of the most rapidly developing emerging 
industries in recent years. However, its illegal use leads to more and 
more threats to the key areas, and there are problems such as difficult 
detection and lack of effective means of interception. In view of such 
targets, the detection methods and defense means are systematically 
sorted out. Based on the advantages and disadvantages of each 
equipment, this paper puts forward an important anti-drone architecture 
for prevention and control. Finally, the feasibility of the system is 
preliminarily verified, which lays a foundation for solving the security 
problem in the low altitude. 

13:50-14:10 SunC06-2 

Link Prediction Algorithm for BLE Mesh Network in Health 
Monitoring System 

Rui Li 
Wuhan Univ. of Science and Tech. 

Xiaohui Li 
Wuhan Univ. of Science and Tech. 

Engineering Research Center for Metallurgical 
Automation and Measurement Tech. of Ministry of 

Education 

Yueming Ding 
Tianjin Univ. of Tech. 

In this work, Bluetooth Low Energy (BLE) Mesh technology is applied to 
health monitoring system, the existing Cambridge Silicon Radio (CSR) 
Mesh algorithm and Ad-hoc On-demand Multipath Distance Vector 
Routing (AOMDV) algorithm can not guarantee the stability of data 
transmission because the guardian is often in a mobile state. To solve the 
above problems, a link prediction multipath Routing Algorithm based on 
Markov chain is proposed. It introduced the link prediction state indicator 
to establish the routing strategies. During the routing maintenance, the 
best alternative routing is selected by the link prediction state indicator. 
The simulation results show that the algorithm has higher delivery rate 
and less routing overhead and it is more suitable for health monitoring 
system based on BLE Mesh .
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14:10-14:30 SunC06-3 

A kind of demand response approach for PHEVs charging in smart 
grid 
Shanshan Liu Wuhan Univ. of Science and Tech. 
Xiaohui Li Wuhan Univ. of Science and Tech. 

Engineering Research Center for Metallurgical 
Automation and Measurement Tech. of Ministry 

of Education 
Yueming Ding Tianjin Univ. of Tech. 
Qian Su Wuhan Univ. of Science and Tech. 

Engineering Research Center for Metallurgical 
Automation and Measurement Tech. of Ministry 

of Education 
Zhenxing Liu Wuhan Univ. of Science and Tech. 

Engineering Research Center for Metallurgical 
Automation and Measurement Tech. of Ministry 

of Education 
PHEVs are one of the promising demand response resources for smart 
grid. By arranging the distribution of PHEVs’ load within a specified 
period of time, peak load and energy cost can be reduced. According to 
the characteristics of PHEVs, this paper puts forward a kind of demand 
response approach to maximize the PHEV owner surplus by choosing its 
appropriate charging demand. This approach makes full use of price 
feedbacks and congestion pricing theory to adaptively adjust PHEVs 
charging. It also gives a PHEV charging model in accordance with the 
characteristics of PHEVs. Simulation results demonstrate that the 
proposed demand response approach is effective in achieving DR for 
PHEVs .

14:30-14:50 SunC06-4 

The Coverage Optimization Method for Underwater Sensor Network 
Based on VF-PSO Algorithm 

Yujiao Sun 
Qilu Univ. of Tech. 

Shandong Provincial Key Laboratory of Ocean 
Environmental Monitoring Tech. 

National Engineering and Tech. Research Center of 
Marine Monitoring Equipment

Yifan Hu 
Qilu Univ. of Tech. 

Shandong Provincial Key Laboratory of Ocean 
Environmental Monitoring Tech. 

National Engineering and Tech. Research Center of 
Marine Monitoring Equipment 

Lu Chen 
Qilu Univ. of Tech. 

Shandong Provincial Key Laboratory of Ocean 
Environmental Monitoring Tech. 

National Engineering and Tech. Research Center of 
Marine Monitoring Equipment 

Hailin Liu 
Qilu Univ. of Tech. 

Shandong Provincial Key Laboratory of Ocean 
Environmental Monitoring Tech. 

National Engineering and Tech. Research Center of 
Marine Monitoring Equipment 

Jie Chen 
Qilu Univ. of Tech. 

Shandong Provincial Key Laboratory of Ocean 
Environmental Monitoring Tech. 

National Engineering and Tech. Research Center of 
Marine Monitoring Equipment 

Bin Lv 
Qilu Univ. of Tech. 

Shandong Provincial Key Laboratory of Ocean 
Environmental Monitoring Tech. 

National Engineering and Tech. Research Center of 
Marine Monitoring Equipment 

Coverage is an important indicator of the quality of underwater sensor 
network (UWSN) service. It reflects the monitoring capability of the 
network nodes to the UWSN deployment area and determines the overall 
lifetime of the UWSN. In order to improve network coverage and prolong 
network lifetime, this paper proposed a combination algorithm of virtual 
force and particle swarm optimization (VF-PSO). By the action of the 
virtual force, the underwater mobile nodes are moved to a relatively ideal 
position to maximize the network coverage. The virtual force is used to 
guide the optimization of the particle swarm so as to speed up the 
convergence of the particles to the global optimal solution. This algorithm 
not only effectively solves the problem of insufficient optimization ability of 
the virtual force algorithm, but also makes the particle swarm algorithm 
evolve towards the target solution that maximizes the area coverage. 
Simulation results show that the VF-PSO algorithm can effectively 
improve the effective coverage of underwater monitoring area, and avoid 
void-hole problem, while ensuring network connectivity compared with 
the algorithm proposed earlier. 

14:50-15:10 SunC06-5 

An Underwater Layered Protocol Based on Cooperative 
Communication for Underwater Sensor Network 
Lu Chen Qilu Univ. of Tech. 

Shandong Provincial Key Laboratory of Ocean 
Environmental Monitoring Tech. 

National Engineering and Tech. Research 
Center of Marine Monitoring Equipment 

Yifan Hu Qilu Univ. of Tech. 
Shandong Provincial Key Laboratory of Ocean 

Environmental Monitoring Tech. 
National Engineering and Tech. Research 

Center of Marine Monitoring Equipment 
Yujiao Sun Qilu Univ. of Tech. 

Shandong Provincial Key Laboratory of Ocean 
Environmental Monitoring Tech. 

National Engineering and Tech. Research 
Center of Marine Monitoring Equipment 

Hailin Liu Qilu Univ. of Tech. 
Shandong Provincial Key Laboratory of Ocean 

Environmental Monitoring Tech. 
National Engineering and Tech. Research 

Center of Marine Monitoring Equipment 
Bin Lv Qilu Univ. of Tech. 

Shandong Provincial Key Laboratory of Ocean 
Environmental Monitoring Tech. 

National Engineering and Tech. Research 
Center of Marine Monitoring Equipment 

Jie Chen Qilu Univ. of Tech. 
Shandong Provincial Key Laboratory of Ocean 

Environmental Monitoring Tech. 
National Engineering and Tech. Research 

Center of Marine Monitoring Equipment 
Underwater wireless sensor network (UWSN) is an effective method to 
obtain ocean data, and research on underwater routing technology has 
become a hotspot. However, in underwater networks, livability is an 
important factor affecting the overall performance of the network. Due to 
the noisy underwater environment and poor link quality, data integrity and 
network livability are affected. Cooperative communication is an excellent 
technology to solve this issue. In this communication, the source node 
sends the same data through multiple paths, and the destination node 
receives data packets that do not contain obvious errors. Therefore, in 
this paper, we adopt a cooperative communication method to solve the 
packet loss problem and the lifetime of UWSN. We propose an 
underwater layered protocol based on cooperative communication, 
adding the model of relay cooperation to the data transmission phase. 
Compared with traditional layered protocols, we use cooperative 
communication instead of ordinary multi-hop transmission, which can 
better guarantee the link quality of underwater channels. The k-means 
algorithm is used to cluster nodes, and conditional probability is used to 
select cluster heads. During data transmission, relay nodes will amplify 
the signal and backup the data packets to avoid dropping packets. We 
compare the proposed protocol with the non-cooperative protocol, and 
simulations show that the proposed protocol outperforms the 
non-cooperative protocol in the network throughput and lifetime. 

15:10-15:30 SunC06-6 

LDA-Based CSI Amplitude Fingerprinting for Device-free 
Localization 
Dong Liu Northeastern Univ. 
Zhigang Liu Northeastern Univ. 
Zhixin Song Northeastern Univ. 
With the advantage of not requiring additional hardware equipment and 
low application development costs, the CSI amplitude fingerprinting has 
attracted more and more attention and has become a research hotspot. 
However, the current position fingerprint information based on the CSI 
amplitude can only roughly characterize the differences between different 
positions, which is easy to make the subsequent localization process 
ambiguous, resulting in limited positioning accuracy. In order to solve the 
above problem, we propose a LDA-based CSI amplitude fingerprinting 
(LCAF) algorithm. Firstly, the algorithm uses pre-processing method to 
eliminate the interference of environment and noise. And then uses 
channel state information (CSI) and linear discriminant analysis (LDA) to 
generate a fingerprint, a more stable and distinguishable than the original 
fingerprint, which better characterizes the impact of the target on the 
wireless signal. Finally, the localization of the estimated target is 
determined by the data fusion algorithm based on Naive Bayesian. The 
experimental results show that the accuracy of the LCAF algorithm is 
13% higher than the FapFi localization algorithm, and 42% higher than 
FIFS localization algorithm. 

Room07 

13:30-15:30 

ARTC, A*STAR 

SunC07 
Future Robotics Technology and Application 
(Special Session) 
Chair: Jingbing Zhang
CO-Chair: Weihai Chen Beihang Univ. 

13:30-13:50 SunC07-1 

LiDAR-ToF-Binocular depth fusion using gradient priors 
Xiaoming Zhao Beihang Univ. 
Weihai Chen Beihang Univ. 
Ziyang Liu Beihang Univ. 
Xinzhi Ma Beihang Univ. 
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Lingkun Kong Beihang Univ. 
Xingming Wu Beihang Univ. 
Haosong Yue Beihang Univ. 
Xing Yan Beijing Institute of Control Engineering 
Most robotic systems face a complex environment in which a single vision 
sensor cannot fully sense surroundings. In this paper, we focus on how to 
combining the depth image of traditional binocular camera, novel ToF 
(time-of-flight) camera and emerging 16-line LiDAR (light detection and 
ranging), to accurately obtain a dense depth image. In order to unify the 
depth image to the same perspective of different sensors, we employ a 
simple method for extrinsic parameter calibration. Based on the unified 
depth image, a fast and accurate fusion algorithm is developed. Our 
experiments illustrate that the proposed method can greatly improve the 
depth density and accuracy, while keeping a fast running speed. 

13:50-14:10 SunC07-2 

Signal Frequency Estimation Based on RNN 
Bin Huang Beihang Univ. 
Chun-Liang Lin National Chung Hsing Univ. 
Weihai Chen Beihang Univ. 
Chia-Feng Juang National Chung Hsing Univ. 
Xingming Wu Beihang Univ. 
Signal frequency estimation is a fundamental issue in the domain of 
signal processing. In this paper, we proposed a novel framework, named 
FreqEnet (Frequency estimation network), for estimating frequency 
based on deep learning method. The signal frequency estimation refers 
to as a regression issue and predict it with LTSM module. The framework 
is exceedingly concise, consisted of only three LSTM and one fully 
connect layers, and the running time is less than 0.3 ms on CPU 
(i7-7700, 3.60 GHz). Two periodic signals are generated for training our 
model. In addition, uniform and Gauss white noise are introduce to 
original signal for evaluating the robustness and generalization of the 
framework. In addition, the proposed method performs extremely 
excellence in processing latent. Even if given only one periodic piece of 
signal, the method could predicts a precise result. Extensive experiments 
demonstrate that FreqEnet achieves competitive performance of 
estimating frequency. 

14:10-14:30 SunC07-3 

A path planning algorithm based on RRT and SARSA (λ ) in 
unknown and complex conditions 
Qijie Zou Dalian Univ. 
Yue Zhang Dalian Univ. 
Shihui Liu Dalian Univ. 
The path planning problem of wheeled mobile robot is different from the 
traditional method in the environment of outer space which is completely 
unknown. If robots are needed to explore unknown environments while 
adapting to terrain changes, it is a more challenging problem. In this 
paper, a Rapidly-exploring Random Tree(RRT) path planning algorithm 
based on reinforcement learning SARSA(λ) optimization(RL-RRT) is 
proposed to solve the local path planning problem in unknown and 
complex conditions. RL-RRT method improves the performance of RRT 
algorithm by adding optimization for selection of extension points, 
introducing the idea of biased goal, using task return function, target 
distance function and angle restriction, ensuring the randomness of RRT, 
reducing the number of invalid nodes and optimizing the planning 
performance. A simulation platform is built under Robot Operating 
System(ROS) and MATLAB to test the role of multi-objective optimization 
in path planning. The simulation results show that the RL-RRT method 
enables the wheeled mobile robot to reach the target node smoothly and 
steadily in complex and unknown environments without collision with 
obstacles, which verifies the reliability and effectiveness of the method. 

14:30-14:50 SunC07-4 

Bio-inspired control of lower limb exoskeleton using a central 
pattern generator 
Wen duan Beihang Univ. 
Weihai Chen Beihang Univ. 
Jianhua Wang Beihang Univ. 
Jianbin Zhang Beihang Univ. 
Weidong Chen Zhejiang Univ. 
Zheng Zhao Hangzhou Innovation Institute of Beihang Univ. 
This paper, we present a new framework for lower extremity exoskeleton 
to generate on-line trajectory and get in sync with the environment based 
on a simplified neural-skeletal – muscle system. In contrast to 
non-autonomous movement representations like splines, because of the 
introduction of the concept of central pattern generator (CPG) in biology, 
this system is autonomous dynamical system, i.e. a system of differential 
equations with at least one limit cycle attractor. This neural-skeletal–
muscle system consists of 7 segments and 18 virtual muscles, and 
controlled by a CPG network composed of 6 pair of neural oscillators, and 
mechanisms for processing and transporting sensory and motor signals. 
We evaluate the system with a humanoid robot simulation and an actual 
lower limb exoskeleton. Through the test, we found that locomotion 
emerged as a stable limit cycle that was generated by the global 
entrainment between the skeletal–muscle system, the neural system, 

and the environment. 

14:50-15:10 SunC07-5 

Design of Tai-Chi Push-Hands Robot Control System and 
Construction of Visual Platform 
Qipeng Li Electrical & Information Engineering Shandong 

Univ. Weihai 
Song Wang Electrical & Information Engineering Shandong 

Univ. Weihai 
Taking the Tai-Chi Push-hands Mobile Robot as the research object, the 
corresponding theoretical research has been carried out, and a lot of 
theoretical analysis, model simulation and experimental debugging have 
been done. The simulation system and the solid model platform are built. 
The trajectory planning, kinematics, information acquisition and control of 
humanoid robot are studied and analyzed. The main contents are as 
follows: (1) Research on PID based on ant colony algorithm. (2) Tai-Chi 
push-hands arm system based on STM32 platform is built. (3) 
Construction of a humanoid robot system based on Kinect depth camera. 
In order to achieve better results in human-computer interaction, Kinect 
and Nao robots are used as the research objects, and Kinect depth 
camera is used to collect human posture information, which is transmitted 
to Nao robots, and the effect of human-computer tracking is preliminarily 
completed. 

15:10-15:30 SunC07-6 

Design and Development of A Knee Surgery Planning System 
Li Gao Nankai Univ. 
Kelei Ding Nankai Univ. 
Jianan Liu Nankai Univ. 
Guoli Song Shenyang Institute of Automation 
Ningbo Yu Nankai Univ. 
Knee joint diseases have grown to be a major health risk and a planning 
system for knee surgery, such as Total knee arthroplasty (TKA), can be 
of great help. Knee surgery is very complex, requires multi-modal 
information and demands advanced skills. In this work, a surgical 
planning system has been designed, developed and demonstrated, with 
the aim to help surgeons get familiarized with the surgery, diagnose knee 
impairment, plan and optimize the operation procedures. First of all, the 
TKA procedures were analyzed. The tibia and femur bones are cut and 
artificial prostheses are implanted into the knee to relieve pain and 
recover the joint function. Then, the requirements, structure and 
implementation goals for the surgical planning system were defined. After 
that, the system was built up to realize the designed functionalities, 
including parsing of medical images from CT and magnetic resonance 
imaging (MRI), 3D reconstruction of the knee joint, segmentation of the 
regions of interest (ROIs), virtual osteotomy, measurement of spatial 
distance and angles, and simulated knee prosthesis installation. Finally, 
clinical imaging data were taken to demonstrate and validate system 
functionality. 

SunC08 Room08 
Pattern recognition and intelligent machines(II) 13:30-15:30 
Chair: QingLian Yang 
CO-Chair: Qing Lan 

Lanzhou Univ. 
Northeastern Univ. 

13:30-13:50 SunC08-1 

A Freezing of Gait Detection System Based on Stepwise Feature 
Extraction Method 
Xihua Liu Huazhong Univ. of Science & Technology 
Shengdi Chen Ruijin Hospital affiliated to Shanghai Jiaotong 

Univ. School of Medicine 
Kang Ren Huazhong Univ. of Science & Technology 
Jin Zhao GYENNO Technologies CO., LTD 
Chao Gao Ruijin Hospital affiliated to Shanghai Jiaotong 

Univ. School of Medicine 
Yuyan Tan Ruijin Hospital affiliated to Shanghai Jiaotong 

Univ. School of Medicine 
Gen Li Ruijin Hospital affiliated to Shanghai Jiaotong 

Univ. School of Medicine 
Yang Zhou Huazhong Univ. of Science & Technology 
Yun Ling GYENNO Technologies CO., LTD 
Zhonglue Chen GYENNO Technologies CO., LTD 
As one of the most common gaits disorders in Parkinson's motor 
symptoms, freezing of gait FoG severely interferes with patients' daily 
activities and causes them to fall, which has significant clinical and social 
consequences. What’s worse, there is neither clear pathogenesis nor 
effective therapeutic regiment at present, making it urgent to develop 
effective adjuvant treatment, intervention methods to alleviate motor 
symptoms and improve mobility of patients. As the basis for the 
implementation of intervention measures, the detection of FoG can also 
provide symptom information for subsequent disease assessment. 
Therefore, the detection of FoG has important research significance and 
application value. This paper proposes a FoG detection system based on 
motion signals collected by wearable devices and machine learning 
techniques. A stepwise feature extraction method is proposed to detect 
FoG by first separating acceleration signal into body acceleration, gravity 
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and FoG acceleration, then calculating the jerk and Euclidean norm of 
each component, finally extracting a series of temporal and frequency 
domain features that can reflect the characteristics of FoG and using 
them to train the classifier. The work characterizes the performance 
system on user-dependent and user-independent experiment. 
Furthermore, different preprocessing window size, feature selection 
methods and classification algorithms are also evaluated. The best result 
obtained belongs to Light Gradient Boosting Machine LightGBM with 256 
sample window size and the feature selection based on mutual 
information method. The best result achieved an accuracy of 88.62%, a 
sensitivity of 87.69%, a specificity of 89.29% and an AUC of 88.49%, 
respectively, enhancing the results of former methods and providing a 
more balanced rate of sensitivity and specificity. 

13:50-14:10 SunC08-2 

Multi-Scale Vehicle Detection and Tracking Method in Highway 
Scene 
Tingming Zhang Chongqing Univ. 
Min Zhao Chongqing Univ. 
Based on tracking-by-detection strategy, this paper proposes a detection 
and tracking method for multi-scale vehicle targets. The method consists 
of object detection and trajectory correlation. Targeted at object 
detection, an improved SNIPER sampling strategy was proposed, which 
combined with Faster R-CNN deep learning model to achieve variable 
scale vehicle detection. For the trajectory correlation, motion features, 
apparent features and trajectory features are matched to achieve the 
matching between the detection target and the vehicle trajectory. The 
experimental results show that the method in this paper has made 
significant improvements over previous methods, both in accuracy and 
speed, and can detect and track multi-scale vehicle targets in highway 
scenes in real time. 

14:10-14:30 SunC08-3 

Deep Generative Model for Malware Detection 
Yitu Fu Northeastern Univ. 
Qing Lan Northeastern Univ. 
Malware detection play different roles in a computer system and exhibit 
high degrees of importance with respect to system security. Malware 
detection is the process of attempting to infer the reputation score of the 
files via the applications. However, malware detection approaches are 
challenged by the large, dynamic, and heterogeneous space of benign 
binaries that they must track. In this research, we use deep generative 
models to develop two a semi-supervised Bayesian models for malware 
detection, in which we model the data generating process to be 
dependent on a Gaussian mixture. Furthermore, we propose the efficient 
stochastic gradient optimization technique used in deep generative 
models makes our model suitable for large data sets. Extensive 
experimental results on one real-world dataset demonstrate that our 
model is the effectiveness. Moreover, the semi-supervised deep 
generative scheme achieves comparable or even better results in 
malware detection when compared with classic and alternative machine 
learning models. This demonstrates the feasibility of deep generative 
model and presents a promising new approach to malware detection. 

14:30-14:50 SunC08-4 

Semantic Segmentation Method Based on Residual and Multi-Scale 
Feature Fusion 
Chunbo Xiu Tiangong Univ. 
Huan Su Tiangong Univ. 
Xuemiao Su Tiangong Univ. 
In order to solve the problem of insufficient use of context information and 
lack of detail information in image semantic segmentation, this paper 
proposes an RMFU network model based on residual module and 
multi-scale feature fusion. RMFU network uses cross entropy and mean 
intersection over union as loss function. RMFU network obtains the fine 
semantic segmentation results by using fully connected Conditional 
Random Field to optimize the initial segmentation results. The test results 
on Pascal VOC 2012 dataset show that RMFU network is better than 
FCN network in SSIM and COSIN. RMFU network effectively uses 
multi-scale feature information. It improves the precision of image 
semantic segmentation and optimizes the image segmentation effect. 

14:50-15:10 SunC08-5 

Research on Segmentation Features in Visual Detection of Rust on 
Bridge Pier 
Ling Huang  Guangxi Univ. of Science and Technology 
Yong-an Luo  Guangxi Univ. of Science and Technology 
Wen-guang Luo Guangxi Univ. of Science and Technology 
 The detection of bridge rust is an essential work in the daily 
maintenance of bridges. For the detection and recognition of rust in 
bridge pier images, firstly, image segmentation and erosion expansion 
are preprocessed. Then, the area of rust is counted and the rust grade is 
determined according to the standard. The quality of bridge image is 
easily affected by environmental factors, which leads to the increase of 

segmentation error. The selection of segmentation features is the key to 
improve the segmentation effect. Gray value, R, G, B single color feature 
and the combination of hue and saturation are selected as segmentation 
features respectively to detect and recognize the rust of bridge piers. The 
experimental results of 35 pier images show that when the combination of 
hue and saturation is used as segmentation feature, the rust disease can 
be effectively detected and identified, and the accuracy rate is more than 
94%. 

15:10-15:30 SunC08-6 

Leap Motion Hand Gesture Recognition Based on Deep Neural 
Network 
Qinglian Yang Lanzhou Univ. 
Weikang Ding Lanzhou Univ. 
Xingwen Zhou Lanzhou Univ. 
Dongdong Zhao Lanzhou Univ. 
Shi Yan Lanzhou Univ. 
This paper proposes a new gesture recognition system based on Deep 
Neural Network (DNN) and Leap Motion. The palm model is 
reconstructed to obtain the feature data, and then the feature data of all 
experimenters are obtained by the Leap Motion controller. The data are 
finally put into the DNN model for training to implement the recognition of 
specific hand gesture after being normalized. By testing with 30000 
gesture frames of five volunteers, it is found that the recognition accuracy 
of the proposed scheme can reach 98%, which indicates that the scheme 
can complete the specific gesture recognition with a high average 
recognition rate.  

SunC09 Room09 
Automatic control of unmanned systems (II) 13:30-15:30 
Chair: Yulei Wang  Tongji Univ. 
CO-Chair: Hao Guo Jiangnan Univ. 

13:30-13:50 SunC09-1 

Packages delivery based on marker detection for UAVs 
Kai Feng Beijing Inst. of Tech. 
Weixing Li Beijing Inst. of Tech. 
Shengyang Ge Beijing Inst. of Tech. 
Feng Pan Beijing Inst. of Tech. 
Intelligent UAVs have great application prospects in the express delivery 
industry. However, efficient environmental awareness and self-control 
capabilities are must-have for UAVs. In order to solve this, this paper 
design an efficient delivery system combined with marker detection, 
which improve the delivery and landing accuracy. In this system, the 
embedded platform as upper-computer carries out the task of delivery 
marker detection and trajectory planning, the underlying flight controller 
completes the UAV attitude control, motion control and data interaction 
through communication protocol. Besides, the embedded platform 
simultaneously accomplishes the control commands to UAVs based on 
Robot Operating System (ROS) distributed architecture, which can be 
quickly transplanted and deployed. Aiming at the system’s visual 
perception problem, this paper proposes a color detection algorithm 
based on color channel ratio to detect the markers’ color quickly. The 
experiment used different colors of "mailbox" as the receiving device on 
the ground to guide UAV to package delivery. The UAVs carry the 
packages and search for the mailbox independently, and finally control 
the delivery servo to release package. After the delivery completed, the 
UAVs return to the take-off location and start the visual landing in 
conjunction with the detection of the landmark. Experimental results show 
that the proposed package delivery system can perform tasks quickly and 
efficiently. 

13:50-14:10 SunC09-2 

Time-optimal Path Planning for Autonomous Vehicles Based on 
Bi-Level Programming 
Qifeng Chen Zhejiang Univ. 
Leigang Yang Dalian Zongyi Science & Tech. Development 

Co., Ltd. 
Chaoyong Li Zhejiang Univ. 
In this paper, a path planner is proposed for autonomous vehicles to find 
the time-optimal path that visits a given set of nodes in a directed graph, 
which is widely regarded as a NP-hard problem. Toward this end, a 
bi-level programming model is introduced to formulate and solve the 
underlying problem. In particular, an improved Dijkstra algorithm named 
directed-Dijkstra, considering turning time of vehicles, is proposed to 
obtain the time-optimal paths between all given nodes. Then, Branch and 
Bound-LKH hybrid algorithm is presented to allocate the given set of 
nodes in a reasonable sequence. Finally, the global time-optimal path is 
obtained by concatenating the corresponding sub-paths. Simulation 
results verified the effectiveness of the proposed scheme.

14:10-14:30 SunC09-3 

Distributed Adaptive Sliding Mode Formation Control for Multiple 
Unmanned Aerial Vehicles 
Zhengyang Wang Beijing Inst. of Tech. 
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Qing Fei Beijing Inst. of Tech. 
Bo Wang  Beijing Inst. of Tech. 
This paper presents a distributed multiple unmanned aerial vehicles 
formation control strategy based on adaptive sliding mode control. The 
Lagrange method is used to model the subsystem based on the actual 
quadrotor dynamics, and the formation consensus protocol is designed 
under the communication graph containing a directed spanning tree. 
Moreover, the distributed sliding mode surface and adaptive sliding mode 
controller are designed to make the state of the system reach the sliding 
mode surface in a finite time. At the same time the controller estimates 
the uncertainty and compensates the external bounded disturbance in 
the system. It is shown that the presented controller has the capability to 
achieve the stability of each subsystems via Lyapunov stability theory. 
Finally, the simulation results demonstrate the ffectiveness of the 
proposed method.

14:30-14:50 SunC09-4 

Adaptive Output Feedback Control for a Highly Flexible Aircraft with 
Direct Feedthrough Term 
Chi Peng National Univ. of Defence Tech. 
Jianjun Ma National Univ. of Defence Tech. 
Jishuai Yao National Univ. of Defence Tech. 
This paper concerns the application of adaptive control architecture to a 
flexible aircraft with uncertainties. The dynamics of the flexible aircraft are 
modeled as a multi-input/multi-output(MIMO) system with a nonzero 
direct feedthrough term from the disturbance input to the controlled 
output. An adaptive output feedback control architecture is developed for 
the flexible aircraft with significant couple between rigid-body dynamics 
and elastic mode. The feedthrough term is addressed according to 
feekback gain which is designed from the closed-loop reference model. 
The stability of the closed loop system is analyzed by using Lyapunov 
technique. The simulation results show the effectiveness of the proposed 
control. 

14:50-15:10 SunC09-5 

Difference-compensated Consensus Protocol for Platooning of 
Vehicles with Time Delay 
Hao Guo Jiangnan Univ. 
Cheng-Lin Liu Jiangnan Univ. 
This paper investigates the platooning problem of vehicles modeled by 
double integrators, where the time delay is taken into consideration. A 
novel difference-compensated consensus protocol is proposed by 
treating the platooning problem as the consensus problem. The internal 
stability and string stability are analyzed respectively by using the 
frequency-domain method, and the sufficient conditions for the 
asymptotic consensus convergence are gained. Through theoretical 
analysis, we find that the internal stability of the platooning has no 
relationship with the time delay, but the string stability is affected by the 
time delay. Finally, numerical simulation results are carried out to show 
the effectiveness and performance of the proposed consensus strategy. 

15:10-15:30 SunC09-6 

Modeling and Quantitative Assessment of Environment Complexity 
for Autonomous Vehicles 
Yulei Wang Tongji Univ. 

Jilin Univ. 
Kai Li Jilin Univ. 
Yunfeng Hu Jilin Univ. 
Hong Chen Jilin Univ. 

Tongji Univ. 
The paper investigates a novel modeling and quantitative assessment 
approach for environment complexity of autonomous vehicles (AVs), 
whose purpose is to establish a systematic, logical and quantitative 
framework for evaluating the intelligence of AVs in complex scenarios. By 
reducing features of AVs’ driving environment, analyzing the properties 
and relations of environment factors, a topology structure and scheme of 
fundamental and additional factors is established. Based on an integrated 
evaluation way of expert evaluation and the analytic hierarchy process 
(AHP), fundamental and additional environment complexity models are 
established to realize the subjective and objective evaluation of AVs. The 
effectiveness of the proposed approach is testified by experimental data 
and tests. 

SunC10 Room10 
Fault diagnosis and predictive maintenance (I) 13:30-15:30 
Chair: Hana Zhu Nanjing Univ. of Science and Tech. 
CO-Chair: Dong Gao Beijing Univ. of Chemical Tech. 

13:30-13:50 SunC10-1 

Fault Diagnosis of Rolling Bearing Based on WT-VMD and Random 
Forest 
Hana Zhu Qingdao Univ. of Science and Tech. 
Xueying Li Qingdao Univ. of Science and Tech. 
Huiming Liu Qingdao Univ. of Science and Tech. 
This paper presents a fault diagnosis method based on wavelet threshold 

(WT), variational mode decomposition (VMD) and random forest. First, 
wavelet threshold method is used to preprocess the original vibration 
signal to reduce noise interference and enhance fault features; then VMD 
is used to decompose the denoised signal into several intrinsic mode 
functions (IMFs) and extract the center frequencies of each IMF; finally, 
these center frequencies will be input into the random forest classifier as 
feature vectors for fault type identification. Compared with the results of 
some existing fault diagnosis methods (such as EMD + variable 
prediction model, VMD + PSO-PNN, VMD + multi-scale permutation 
entropy + SVM), it is found that this method greatly improves the 
accuracy of fault identification. The research results show that this 
method can effectively identify various fault types of rolling bearing. 

13:50-14:10 SunC10-2 

Research on Ontology Modeling Method of HAZOP in Petrochemical 
process l 
Dong Gao Beijing Univ. of Chemical Tech. 
Yao Jia Beijing Univ. of Chemical Tech. 
Hazard and operability analysis (HAZOP) is a kind of qualitative 
brainstorming assessment method, which can effectively identify and 
analyze the hazards in the technology process. In the field of 
petrochemical industry, HAZOP has experienced the development from 
artificial to intelligent methods. Although the workload of safety analysis 
has been gradually reduced, the reasons for the deviation and the 
consequences are still obtained through expert artificial analysis, so that 
the analysis quality cannot be guaranteed, and the automatic HAZOP is 
still not realized. Therefore, knowledge standardization is the 
development trend of HAZOP and the research direction of this paper. 
Based on knowledge engineering, using Protégé 5.0 and OWL, the 
ontology model of HAZOP is constructed, which provides a unified 
analysis standard for the field of HAZOP. Taking the oil gasifier as an 
example, according to the SWRL rules, the relationship between entities 
is established, the HAZOP ontology is constructed, and the results are 
visualized. At last, the reasoning plug-in is used to analyze the 
established ontology relationship of HAZOP, which verifies the accuracy 
of HAZOP analysis results. The analysis results are saved as Resource 
Description Framework (RDF) structure, which stores the structural 
knowledge of HAZOP in petrochemical field, generates ontology 
knowledge base, and realizes knowledge sharing and reuse.  

14:10-14:30 SunC10-3 

A New Condition-Based Maintenance Decision Model for Degraded 
Equipment Subjected to Random Shocks 
Dangbo Du Rocket Force Univ. of Engineering 
Hong Pei Rocket Force Univ. of Engineering 
Jian-Xun Zhang Rocket Force Univ. of Engineering 
Xiao-Sheng Si Rocket Force Univ. of Engineering 
Zhe-Nan Pang Rocket Force Univ. of Engineering 
Yong Yu Rocket Force Univ. of Engineering 
For the condition-based maintenance decision of the degrading 
equipment, the existing methods usually only consider the impact of 
maintenance activities on equipment degradation rate or degradation 
level, ignoring the impact of shocks existing in the life cycle. Toward this 
end, this paper concentrates on how to make optimal maintenance 
decision policy for degraded equipment subjected to random shocks 
under imperfect maintenance. Firstly, we propose a multi-stage 
degradation model based on the Wiener process and incorporate the 
influence of shocks and maintenance into the degradation model. The 
remaining useful life(RUL) is predicted under the concept of the first 
hitting time (FHT). Secondly, we establish a condition-based maintenance 
decision model on the basis of the prognostic information and determine 
the monitoring interval and the preventive maintenance (PM) threshold. 
Finally, a numerical simulation is provided to substantiate the 
condition-based maintenance decision model proposed in the paper. 

14:30-14:50 SunC10-4 

Fault Diagnosis for Rolling Bearings Based on the Quadrature 
Particle Filter 
Yan Zhang Civil Aviation Univ. of China 
Runxia Guo Civil Aviation Univ. of China 
Timely fault diagnosis for rolling bearings is important to prevent 
equipment fault and reduce subsequent maintenance costs. In order to 
achieve fault diagnosis for rolling bearings, a novel quadrature particle 
filter (QPF) is developed. The Gauss-Hermite quadrature rule is selected 
to obtain an approximate posterior probability density function (PDF) that 
designed as an importance PDF for particle filter. QPF relieves the 
problem that PF always suffers from the particles’ degradation, and helps 
to enhance system state estimation. Based on QPF, a fault diagnosis 
scheme for rolling bearings has been developed. First, an acceleration 
signal of the running rolling bearing is obtained by an accelerometer, and 
the feature extracted from the Hilbert envelope spectrum of the 
acceleration signal is used as a health indicator. Then, based on the 
Paris’ law, a physical model that tracks the performance degradation of 
the bearing is constructed. Finally, QPF is chosen to estimate bearing 
status to diagnose typical faults. Applying the vibration data collected by 
testing platform when the bearing has an inner ring fault, the experimental 
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results show that the fault diagnosis scheme can effectively track the 
bearing performance degradation and accurately realize fault diagnosis. 

14:50-15:10 SunC10-5 

Open-circuit Fault Diagnosis Method for Four-wire T-type Three 
Level Rectifier  
Zhixi Wu Huazhong Univ. of science and tech. 
Buyi Sun Huazhong Univ. of science and tech. 
Jin Zhao Huazhong Univ. of science and tech. 
Four-wire T-type three level rectifier (four-wire 3LT 2R) as a kind of 
multilevel rectifier topologies has different operation states and 
modulation strategies, compared with three-wire systems and two-level 
topologies.Therefore, the fault diagnosis algorithms for the latter cannot 
be directly applied to the former.In this paper, an open-circuit fault 
diagnosis method for the four-wire 3LT 2R systems is presented.By 
analyzing the operation situation of the system under different switching 
states and the currents in different directions, the abnormal condition of 
dc-link capacitive voltages in the case of an open circuit fault of a switch 
element is explained. Except the voltage imbalance between the upper 
and lower capacitors and the grid voltage angle, an open-circuit fault 
diagnosis method doesn’t use other features.Simulation results verified 
the robustness and the effectiveness of the proposed fault detection 
method. 

15:10-15:30 SunC10-6 

Fault Feature Extraction of Flexible Thin-walled Bearings Based on 
VMD and MOMEDA   
Hongjie Lu South China Univ. of Tech. 
Weiguang Li South China Univ. of Tech. 
Xuezhi Zhao South China Univ. of Tech. 
Hao Wan South China Univ. of Tech. 
Jiale Wu South China Univ. of Tech. 
Aiming at fault feature extraction of thin-walled flexible bearing, a fault 
diagnosis method based on Variational Mode Decomposition (VMD) and 
Multipoint Optimal Minimum Entropy Deconvolution Adjusted (MOMEDA) 
is proposed. Firstly, the number of VMD layers is determined according to 
the correlation coefficient, and the kurtosis of each intrinsic mode 
functions (IMF) is calculated. The IMF component with the largest 
kurtosis is selected as the best component according to the kurtosis 
maximum criterion. Then the multipoint kurtosis of the best component is 
calculated to determine the optimal fault period and the MOMEDA is 
carried out. Finally, do the envelope spectrum analysis. By analyzing the 
fault signals of the outer and inner rings of flexible thin-walled bearings, it 
shows that this method can extract the fault feature frequency of flexible 
thin-walled bearings accurately and effectively. At the same time, this 
method is compared with the method based on VMD and MED (Minimum 
Entropy Deconvolution), and the results show that the method proposed 
in this paper not only has a strong noise reduction effect, but also can 
extract the fault feature frequency more accurately.  

SunC11 Room11 
Identification and estimation (III) 13:30-15:30 
Chair: Wenqiang Guo     Queen Mary Univ. of London 
CO-Chair: Ling Xu Wuxi Vocational Inst. of Commerce 

13:30-13:50 SunC11-1 

Expectation Maximization Based FitzHugh-Nagumo Model 
Identification Under Unknown Gaussian Measurement Noise 
Li-Hui Geng Tianjin Univ. of Tech. and Education 
Terefe Bayisa Ayele Tianjin Univ. of Tech. and Education 
Jin-Cang Liu Tianjin Univ. of Tech. and Education 
Brett Ninness The Univ. of Newcastle 
This paper applies a new expectation maximization (EM) based 
identification method to estimate a generic FitzHugh-Nagumo (FHN) 
model under unknown Gaussian measurement noise. It is well noted that 
such FHN model is an elementary neuronal dynamics description and 
plays a significant role in deep understanding and basic analysis for 
complicated mechanisms of some neural diseases. Different from the 
most existing relevant identification methods, the applied new method is 
additionally capable of supplying users with variance estimation for the 
unknown measurement noise corrupting on the membrane potential apart 
from model parameter estimates. All unknown parameters can be 
iteratively estimated by a particle smoothing based EM algorithm, which 
consists of an expectation (E) step and a maximization (M) step. 
Smoothed joint-state particles are produced by a new particle smoothing 
algorithm to evaluate an expectation of a log-likelihood function in the E 
step, and the model parameters and noise variance can then be 
efficiently optimized by the gradient based methods in the M step. The 
resulting estimations own global convergence for a relatively wide range 
of parameter initializations. Finally, good convergence behaviors of the 
estimated model parameters and noise variance are demonstrated by a 
numerical simulation for a classic FHN model by using 10 simulation 
realizations with random initializations varying within ±100% of their 
respective true values. 

13:50-14:10 SunC11-2 

Soft Measuring Method of Dioxin Emission Concentration for MSWI 
Process Based on RF and GBDT 
Heng Xia Beijing Univ. of Tech. 

Beijing Key Laboratory of Computational Intelligence
 and Intelligent System 

Jian Tang Beijing Univ. of Tech. 
Beijing Key Laboratory of Computational Intelligence

 and Intelligent System 
Junfei Qiao Beijing Univ. of Tech. 

Beijing Key Laboratory of Computational Intelligence
 and Intelligent System 

Aijun Yan Beijing Univ. of Tech. 
Beijing Key Laboratory of Computational Intelligence

 and Intelligent System 
Zihao Guo Beijing Univ. of Tech. 

Beijing Key Laboratory of Computational Intelligence
 and Intelligent System 

Dioxin (DXN) is a highly toxic pollutant emitted during municipal solid 
waste incinerator (MSWI) process. In the actual industrial process, DXN 
emission concentration is measured through offline experiment analysis, 
which has shortcomings such as long time and high cost. In this study, a 
soft-sensing model of DXN emission concentration was established by 
using MSWI process variables. Random forest (RF) and gradient 
boosting decision tree algorithms are used to construct ensemble 
learning-based DXN model. First, RF tree sub-models are constructed 
base on random sampling and CART regression tree. Then, Gradient 
boosting decision tree (GBDT) method is used to each RF sub-model, in 
which one gradient iteration is performed to reduce the prediction error. 
Finally, a simple average combination strategy is performed on these RF 
and GBDT based sub-models. Thus, the soft measuring model of DXN 
emission concentration based on small samples and high-dimensional 
MSWI process data is obtained. The proposed method can both reduce 
model variance and eliminate prediction bias. The experimental results 
show that the proposed method can further improve the prediction 
performance and generalization ability. 

14:10-14:30 SunC11-3 

Varying Balancing Transfer Learning for BN Parameter Estimation 
Wenqiang Guo Shaanxi Univ. of Science and Tech. 
Zhengwei Wen Shaanxi Univ. of Science and Tech. 
Zhigao Guo Shaanxi Univ. of Science and Tech. 
Cheng Xu Shaanxi Univ. of Science and Tech. 
Qinkun Xiao Xi’an Technological Univ. 
Lingling Mao Shaanxi Univ. of Science and Tech. 
To solve the problem of Bayesian network (BN) parameter estimation 
accuracy under small dataset conditions, this paper proposes a 
parameter Varying Balancing Transfer Learning algorithm (VBTL) based 
on varying weight transfer learning. Firstly, the MAP method and the MLE 
method are used to learn the initial parameters of the target domain and 
the parameters of each source domain. Then, the source weight factors 
of the source domain are obtained according to the different data source 
contributions. Based on the sample statistic the data size threshold 
values, the balance coefficients for the target initial parameters and the 
source domain parameters are calculated to obtain the final target 
parameters. The experimental results show that under the condition of 
the small data set, the learning accuracy of VBTL algorithm is better than 
MLE algorithm, MAP algorithm or classical transfer learning algorithm 
(LoLP). Under the condition of sufficient data set, the learning accuracy of 
VBTL algorithm approaches the classical MLE algorithm, and the 
correctness of the algorithm is verified. Moreover, we demonstrate the 
successful application to real-world bearing fault diagnosis case studies. 
Compared with the LoLP algorithm, the VBTL algorithm achieves about 
10% enhancement for the average diagnosis precision. 

14:30-14:50 SunC11-4 

Convenient parameter estimation approaches for process control 
systems with time-delay via step responses 
Ling Xu Wuxi Vocational Inst. of Commerce 
Feng Ding Wuxi Vocational Inst. of Commerce 
This paper focuses on the problem of the parameter estimation for the 
control systems with a time-delay. Many control systems can be 
expressed by a first-order system with a time-delay, which is used widely 
in process control for its good characteristic of describing the dynamical 
systems. In this work, an easy method for estimating the parameters of 
the first-order system with time-delay is presented based on the observed 
data from the discrete-time sampling. By picking up some datum points 
and having some convenient operations, the convenient parameter 
estimation methods, i.e., the one-point method and the two-point method 
are developed for the time-delay systems. The numerical simulation is 
carried out to test the performance of the proposed approaches. 

14:50-15:10 SunC11-5 
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Research on Energy-saving Regulation Model of Climate 
Compensation for Central Heating Station Based on Artificial Neural 
Network 
Jun Zhang Urumqi Meteorological Bureau 
Qiang Zhang Zhengzhou Univ. 
Yan-Hong Chai Urumqi Meteorological Bureau 
Heating plants are usually based on heating specifications, local climatic 
conditions, building structure types, actual conditions of central heating 
systems, meteorological data and heating operation experience in the 
past years. The central heating system is a complex multi-variable 
nonlinear strong coupling system. So far, there is no precise model to get 
each parameter. The empirical parameters have proven to be effective 
and reliable in practice, but they are not necessarily optimal and 
comprehensive, and they cannot be directly used by computer control 
systems. In recent years, many new algorithms for fitting nonlinear 
systems have emerged, among which artificial neural network algorithm 
is one of the most successful algorithms. One of the essences of neural 
network algorithms is machine learning—the network is trained through 
continuous and extensive use of historical observation data and even 
empirical data to make the model optimally approximate the real model. 
Therefore, this paper analyzes the principles and objectives of heat 
exchange station regulation, clarifies the control parameters, and focuses 
on the control model based on neural network to identify the heat output 
of the heat exchange station and the outdoor atmospheric temperature 
changes. The advantages and disadvantages of the BP neural network 
(BPNN), general regression neural network (GRNN) and radial basis 
neural network (RBF) models were compared. Finally, the correctness of 
the model was verified with the actual meteorological data and heating 
data of Karamay in province Xinjiang using Matlab. 

15:10-15:30 SunC11-6 

Research on the kinematic parameter calibration method of 
industrial robot based on LM and PF algorithm 
Xin Deng Harbin Inst. of Tech. 
Lianzheng Ge Harbin Inst. of Tech. 
Ruifeng Li Harbin Inst. of Tech. 
Zhiheng Liu Harbin Inst. of Tech. 
The absolute positioning accuracy of the industrial robot is one of its 
important performance indexes, which is impacted by the key factor of 
robotic kinematic parameters. Therefore, based on the MDH model a 
calibration method of robot kinematic parameters, which combines the 
Levenberg-Marquardt algorithm with the particle filter algorithm is 
proposed. Firstly, the MDH model of an industrial robot is established, 
and the parameters in the tool coordinate transformation are also 
regarded as the parameters to be calibrated. Then the end error model is 
established. Secondly, the initial optimization is carried out using the 
Levenberg-Marquardt (LM) algorithm. Meanwhile, the particle filter 
algorithm is used to further optimize the parameters considering the 
measurement error. Finally, compared with other methods, such as 
spatial circle fitting method, least square method and extended Kalman 
filter algorithm. The results show that the kinematic parameters of the 
robot are accurately calibrated and the absolute positioning accuracy of 
the industrial robot is significantly improved by this method. Compared 
with other methods, the parameters calibrated by this method have 
stronger generalization ability. 

Room12 
13:30-15:30 

Northeastern Univ. 

SunC12 
Supply chain and logistics management (II) 
Chair: Fengxia Wang
CO-Chair: Qing Wang  Northeastern Univ. 

13:30-13:50 SunC12-1 

Research on the supply chain encroachment strategy of high 
quality manufacturer 
XU Qian Nanjing Univ. of Science & Tech. 
LV Yi-fan Nanjing Univ. of Science & Tech. 
HUANG Fu Nanjing Univ. of Science & Tech. 
SONG Hua-ming Nanjing Univ. of Science & Tech. 
This paper explores the best encroachment mode of entrant who produce 
high-quality product, and analysis the impact of encroachment on the 
incumbent, the impact of the service on the members of the supply chain. 
By analyzing the equilibrium solution of wholesale price, selling price and 
profit which between the two competing products under different scene. 
The results show that the encroachment of high-quality product will force 
incumbent to lower the wholesale price and selling price. However, the 
service level of the incumbent does not change. When the entrant sells 
product through retailer, it harms the interests of the incumbent 
manufacturer, but it will benefit the retailer. When the entrant sells 
directly, there exists a Pareto zone. The best encroachment mode of 
entrant to encroach depends on the combined impact of the degree of the 
quality difference, the production cost and the direct selling cost. 

13:50-14:10 SunC12-2 

A Combinatorial Optimization Model for Customer Routing Problem 
Considering Cost Discount 
Shenghao Zhou Northeastern Univ. 

Qing Wang Northeastern Univ. 
Yibo Sun Northeastern Univ. 
Mutian Yang Northeastern Univ. 
Dongxuan Li Northeastern Univ. 
Min Huang Northeastern Univ. 
Cost discount is a widely adopted strategy of logistics suppliers to 
increase order quantity. To improve the process of logistics routing 
decision in E-commerce, this paper studies a customer routing problem 
considering cost discount. Firstly, the 0-1 programming model is used to 
find the route to minimize the operating cost, considering the constraints 
of the due date by customers, transportation capacity and cost discount. 
Secondly, this optimization model is linearized and solved by CPLEX. 
Finally, numerical experiment is conducted to verify the validity of the 
model, which indicates that appropriate due date promised to customers, 
scale of order and proper cost discount will significantly save the 
transportation costs.

14:10-14:30 SunC12-3 

The Optimization Model of 4PL Routing Problem for Risk-averse 
Customer 
Fengxia Wang Northeastern Univ. 
Min Huang Northeastern Univ. 
Xingwei Wang Northeastern Univ. 
In order to improve the customer’s satisfaction of logistics transportation 
under uncertain environment, this paper studies the 4PL routing 
optimization problem considering customer risk-aversion behavior. By 
using the second-order stochastic dominance theory to constrain the 
optimal route and characterize the customer's risk attitude, to minimize 
the total cost, a mathematical model considering the risk-aversion 
behavior of customers is established. The optimization model was solved 
by CPLEX optimization software. Finally, the effectiveness of the model is 
verified by simulation experiments. The results show that the model 
considering customer risk-averse behavior can obtain a route with lower 
risk than the current route.

14:30-14:50 SunC12-4 

Optimization of Electric Vehicle Routing Problem Using Tabu 
Search 
Qing Wang Northeastern Univ. 
Shuai Peng Northeastern Univ. 
Shuan Liu Northeastern Univ. 
The electric vehicle routing problem (EVRP) is an extension of the 
traditional vehicle routing problem (VRP), where the conventional freight 
vehicles was replaced by electric vehicles. Since the electric vehicles 
have a limited battery capacity, they have to stop and are recharged at 
electric stations. To deal with this problem, a mixed-integer linear 
programming (MILP) model was developed for the EVRP and a Tabu 
Search (TS) algorithm is designed to solve it. Computational experiments 
were carried out based on Solomon’s instances to testify the efficiency of 
the proposed model and methods compared with the method by 
mathematic program software CPLEX. 

14:50-15:10 SunC12-5 

Research on Channel Strategy of Supply Chain Based on Product 
Quality Improvement and Experience 
Huaming Song Nanjing Univ. of Science and Tech. 
Rui Luo Nanjing Univ. of Science and Tech. 
This paper considers a dual-channel supply chain in which the 
manufacturer opened the direct online channel. Firstly, the impact of 
manufacturer's optimal revenue and quantity under the homogeneous 
and differentiated quality encroachment are studied. Secondly, four 
models of channel selection are established, i.e., without quality 
improvement, dual-channel simultaneous quality improvement, and only 
the retail/direct channel quality improvement. Based on game theory, the 
corresponding analytical solutions are obtained. When the cost of effort 
on quality improvement are certain, the results show that, Manufacturers 
prefer to sell high-quality products directly to encroach retails who sell 
basic-quality goods. Furthermore, if experience of product is low, the 
quality of online products tends to be improved by manufacturer; if the 
product needs to be experienced, strategy of channel selection depends 
on the degree of the quality improvement. 

15:10-15:30 SunC12-6 

Multi-period Reliable Network Design of Fourth Party Logistics base 
on Krill Herd Algorithm 
Jia Li Shenyang Univ. of Tech. 
Rui Li Examination & Certification Centre 
Yanqiu Liu Shenyang Univ. of Tech. 
In order to make the Fourth Party Logistics (4PL) system operate safely 
and efficiently in dynamic environment, the multi-period reliable network 
design of 4PL with consideration of random disruptions is studied. A 
mathematical model is formulated, which maximizes the reliability of the 
4PL system subjective to investment cost. Based on the NP-hard 
characteristic of the problem, the Krill Herd Algorithm (KHA) and Artificial 
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Fish Swarm Algorithm (AFSA) are presented and the performance of the 
algorithm is tested by simulation examples. According to the simulation of 
MATLAB, the KHA performs better in effectiveness and stability than the 
AFSA. Decision makers can invest in redundant resources to improve the 
reliability of the 4PL network considering the investment cost constraint. 

SunCIS Room13 
Interactive Session 13:30-15:30 

SunCIS-1 

Adaptive Actuator Fault Estimation of Stochastic Systems with 
Output Measurement Error 
Kaiyu Hu Nanjing Univ. of Aeronautics and Astronautics 
Fuyang Chen Nanjing Univ. of Aeronautics and Astronautics 
Zian Cheng Nanjing Univ. of Aeronautics and Astronautics 
This study investigates adaptive fault estimation for non-Gaussian 
stochastic systems with actuator faults and output measurement error. 
After fuzzy linearization for the singular systems, the output probability 
density function is generated by rational square root B-splines. To deal 
with the intermittent multiple actuator faults, an improved adaptive fault 
estimation is proposed: A compensation function can directly reconstruct 
the algorithm to mask the output measurement error; then, actuator fault 
estimation accurately tracks the multiple actuator faults. A novel variable 
parameter algorithm that mimics animal predation behavior is designed 
and incorporated into learning rates, making the controller more sensitive 
to the incipient deviations in actuator faults. Finally Lyapunov function 
proves the stability, simulation verifies the effectiveness of the method. 

SunCIS-2 

Finite-time H∞ Filtering for A Class of Discrete-Time Hidden Markov 
Jump Systems with Conic-Type Nonlinearities 
Xiaoxiao Lyu Anhui Univ. 
Peng Cheng Anhui Univ. 
Shuping He Anhui Univ. 
In this paper, the finite-time H∞ filter design issue for a class of Markov 
jump systems with conic-type nonlinearities is studied. There is the 
asynchronous phenomenon between the system modes and filter modes, 
we use the hidden Markov model to analyse it. By using the appropriate 
Lyapunov-Krasovskii function and applying linear matrix inequalities, the 
H∞ filter design issues can be solved. The error dynamic Markov jump 
systems are finite-time bounded and meet the given H∞ index. Finally, 
the simulation results prove the validity of the proposed approach. 

SunCIS-3 

H∞ Model Reduction of Spatially Interconnected Systems with Finite 
Frequency Specifications 
Xiaokai Zhai Nanjing Univ. of Science and Tech. 
Huiling Xu Nanjing Univ. of Science and Tech. 
Guopeng Wang Nanjing Inst. of Tech. 
This paper is concerned with the problem of model reduction for spatially 
interconnected systems (SISs) over finite frequency ranges. A new 
technique for model reduction of SISs over middle-frequency ranges is 
first presented with the form of linear matrix inequalities (LMIs), which is 
also applicable to SISs over low-frequency ranges. Moreover, this 
technique is extended into the high-frequency case to cover all possible 
finite frequency ranges. A practical example is included to illustrate the 
effectiveness of the proposed method. 

SunCIS-4 

Stability of ODE-PDE hybrid sampled data system 
Getnet Tewodros Beijing Inst. of Tech. 
Jun-Min Wang Beijing Inst. of Tech. 
Hanwen Zhang Beijing Inst. of Tech. 
In this paper, we consider state feedback stabilization, where Dirichlet 
type interconnections constrain the PDE state subject to a Neumann 
boundary condition at the PDE-ODE interface. We designed a state 
feedback boundary controller, and by using PDE backstepping the 
system, through an intermediate system, is transformed to an 
exponentially stable PDE-ODE cascade with an invertible integral 
transformation. In light of the ODE connected in series with the PDE, we 
perform stability analysis of hybrid sampled data PDE-ODE cascade, 
where the PDE is connected with an ODE through a Zero-Order-Hold 
(ZOH) sampler. 

SunCIS-5 

State estimation for parabolic PDE system with moving boundary 
utilizing mobile sensor networks with missing measurements 
Jianzhong Zhang Taishan Univ. 
Guili Lv Taishan Univ. 
Zhengxian Jiang Jiangnan Univ. 

This paper considers the estimation for parabolic PDE systems with 
moving boundaries. To improve the estimation performance of the 

system, mobile sensors with missing measurements are used to 
provide the measurement information. Using abstract evolution 
equation of parabolic PDE system and Lyapunov stability 
arguments, a state estimator is designed to estimate the states of 
the system. Meanwhile, a stable control law for each of the mobile 
sensors, which is greatly affected by the moving boundary and the 
packet dropout rate, is presented while taking account of the 
dynamics of sensor movements. Simulation results show that the 
proposed estimators and mobile policies are effective. 

SunCIS-6 

Analysis and design for 3D printing control system based on 
cement component 

Rukun Li Qilu University. 

Renren Wang Qilu University. 

Hongqian Lu Qilu University. 

Hongwei Chen Ji Nan Building Source Cement Products Co.LTD 

The main content of this research design is the system analysis and 
design of 3D printer based on cement component. The goal of the 
research design is to analyze and design a 3D printer system model 
based on cement components that can be controlled systematically. 
Some algorithms can be tested. 

SunCIS-7 

Finite-time Congestion Control for a Class of TCP Network Systems 
Northeastern Univ.Xuelei Qi

Northeastern Univ. 
Georgi M Dimirovski Dogus Univ. 

SS Cyril and Methodius Univ. 
This paper mainly studies the problem of finite-time congestion control for 
TCP network systems. The sufficient conditions are given by combining 
the Lyapunov stability theory and linear matrix inequality (LMI) to 
guarantee that the closed-loop system is finite-time bounded. Then 
according to the sufficient condition, the problem of design the finite-time 
state feedback controller is solved. Simulation results show that the 
designed controller can deal with the interference generated by UDP 
stream, meanwhile, realize the system bounded in finite-time. 

SunCIS-8 

Prediction-based approach to consensus of discrete-time 
multi-agent systems with exogenous disturbances and delay 
Han Wu  Harbin Univ. of Science and Tech. 

Heilongjiang Provincial Key Laboratory of 
Optimization Control and Intelligent Analysis for 

Complex Systems 
Jun Hu Heilongjiang Provincial Key Laboratory of 

Optimization Control and Intelligent Analysis for 
Complex Systems 

Univ. of South Wales 
Dongyan Chen  Harbin Univ. of Science and Tech. 

Heilongjiang Provincial Key Laboratory of 
Optimization Control and Intelligent Analysis for 

Complex Systems 
This paper is concerned with consensus problem for discrete-time 
multi-agent systems (DTMASs) with exogenous disturbances and 
communication delay, where the agents’ states are not measurable. A 
predictive-based control protocol is introduced to actively compensate the 
time delay during the information exchange through the network, and an 
exogenous disturbance observer as well as a distributed protocol via the 
predictions of agents’states are designed at current time. For addressed 
DTMASs with exogenous disturbances and a constant communication 
delay, some sufficient conditions are obtained. Finally, the simulations are 
presented to demonstrate the effectiveness of the proposed control 
Method. 

SunCIS-9 

On constructing Lyapunov function for formation control of 
Multi-agent Systems with directed topology 
Xiao Zhicai Yangzhou Univ. 
Qin Liang Yangzhou Univ. 
Yan Shi Yangzhou Univ. 
Qi Yahui Yangzhou Univ. 
This paper considers the time-varying formation problem for Multi-agent 
Systems, which the communication topology is directed. Distributed 
consensus protocol is constructed based on relative states information of 
neighbor agents. Then using the full rank decomposition of the Laplacian 
matrix, one linear transformation is introduced to transform the formation 
problem into consensus problem. By constructing a proper formation 
error vector, the formation problem with directed topology is converted 

Yuanwei Jing
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into a stabilization problem of a reduced dimensionality error system. 
Sufficient conditions are obtained using Lyapunov approach. The new 
approach can relax the constraint of topology condition. Finally, numerical 
simulations are provided to demonstrate the effectiveness of the 
analytical results. 

SunCIS-10 

Active Queue Management Algorithm Based on RBF Neural Network 
Controller 
Wenli Zhang Northeastern Univ. 
Yuanwei Jing Northeastern Univ. 
Considering the problem of input saturation and UDP flows, the TCP 
nonlinear dynamic model is improved. On account of the nonlinearity, 
uncertainty and time-variability of the improved model, the nonlinear RBF 
neural network controller is designed by using the neural network control 
strategy. In simulation experiments, the effectiveness and 
anti-interference of the active queue management algorithm based on 
RBF neural network controller are verified and the controller’s superiority 
is shown in the comparison simulation with the active queue 
management algorithm based on PID controller. 

SunCIS-11 

Classification Algorithms for Unbalanced High-Dimensional Data 
with Hyperbox Vertex Over-Sampling Iterative Support Vector 
Machine Approach 
Chao Wang Hohai Univ. 
Jun Zhou Hohai Univ. 
Haoqian Huang Hohai Univ. 
Hanyi Shen Hohai Univ. 
This paper is written for addressing the bisectional classification problem 
for big and high-dimensional data sets with unbalanced characteristics 
distribution, whenever the support vector machine (SVM) algorithm is 
used. As is well known in conventional SVM, calculating large-scale 
covariance matrices and biased support vectors due to unbalanced 
characteristics are thorny issues that severely affect accuracy and 
efficiency of SVM classification algorithm in general. To surmount these 
problems, a class of modified SVM classification algorithm (hyperbox 
vertex over-sampling iterative SVM: HVS-ISVM) based on hyperbox 
vertex over-sampling data compensating and active iterative learning are 
innovatively proposed. The algorithm procedures are explained briefly 
and the main features are summarized, which are conducive to 
implementing and revealing deeper data indices. Numerical simulation 
results show that the proposed HVS-ISVM algorithm have higher 
calculation speed and better classification accuracy, and the obtained 
iterative support vectors and their corresponding hyperplanes are also 
robust against numerical noise due to over-sampling. 

SunCIS-12 

Research on Fire Scenario Primitives in Subway Station based on 
Object-oriented thinking 
Yihan Shi State Key Laboratory of Rail Control and Safety 

Beijing Jiaotong Univ. 
Jie Xu State Key Laboratory of Rail Control and Safety 

Beijing Research Center of Urban Traffic Information 
Sensing and Service Tech. 

Research and Development Center of Transport Industry 
of Tech. and Equipment of Urban Rail Operation Safety 

Management 
Hui Zhang State Key Laboratory of Rail Control and Safety 

Beijing Jiaotong Univ. 
Beijing Research Center of Urban Traffic Information 

Sensing and Service Tech. 
Research and Development Center of Transport Industry 

of Tech. and Equipment of Urban Rail Operation Safety 
Management 

Zhen Yuan State Key Laboratory of Rail Control and Safety 
Beijing Jiaotong Univ. 

Beijing Research Center of Urban Traffic Information 
Sensing and Service Tech. 

Research and Development Center of Transport Industry 
of Tech. and Equipment of Urban Rail Operation Safety 

Management 
Because of inherent characteristics of subway station, such as the 
complicated structure in the underground, the dense passenger flow and 
limited evacuation conditions, it may lead to unpredictable losses once 
the emergency occurs. The “scenario-response” model is considered 
as the most effective emergency management mode to deal with 
emergencies such as fires. Therefore, in order to analyze the fire 
scenario evolution network of subway station, we construct the fire 
scenario evolution primitives of subway station based on knowledge 
element theory in this paper. Moreover, an expression method of scenario 
evolution primitive is proposed based on object-oriented thinking, to 
further solve the problem of rational allocation of emergency resources at 
key nodes of scenario evolution network by computer technology. The fire 
scenario evolution primitives of subway station and the logical 
relationship among that are extracted from the four aspects of 

decomposition, abstraction, modularization and encapsulation of 
primitives. Finally, from the perspective of the real situation in the subway 
station, we instantiate the class of disaster body scenario evolution based 
on object-oriented thinking to verify the validity and applicability of 
proposed method. 

SunCIS-13 

Image restoration method based on GAN and multi-scale feature 
fusion 
Xin Jin Dalian Maritime Univ. 
Ying Hu Dalian Maritime Univ. 
Chu Yue Zhang Dalian Maritime Univ. 
In the research of existing image restore algorithms, defective images 
and target images exist in pairs, which leads to poor applicability of the 
algorithm. Aiming at the shortcomings of the existing algorithms, such as 
low accuracy and poor visual consistency, an image restoration method 
based on GAN and multi-scale feature fusion was proposed. The 
generator of this algorithm uses a standard encoder-decoder structure. 
The encoder based on the VGG-16 full convolutional neural network is 
used to extract the features of the defect image. Low-dimensional 
features and high Dimensional features are fused to enrich the input of 
deep convolutions. Aiming at the problems of large error oscillation 
amplitude, gradient disappearance or gradient explosion in GAN training, 
the idea of WGAN is used, and the EM distance is used to simulate the 
sample data distribution. The similarity between the output restored 
image and the target image is enhanced by introducing L1 loss. This 
paper performs experiments on the same face data set. The experimental 
results show that the algorithm improves the accuracy of the restored 
image and can generate more realistic restored images. 

SunCIS-14 

Research on Intelligent Concentrator Based on Edge Computing 
Technology 
Xiaojiang Chen Guangdong Power Grid Corporation Information 

Center 
Tinghui Lu Guangdong Power Grid Co. Ltd 
Jijun Zeng Guangdong Power Grid Corporation Information 

Center 
Zheheng Liang Guangdong Power Grid Corporation Information 

Center 
Fengchan Guo Guangdong Power Grid Co. Ltd 
Jin Li Hefei Univ. of Tech. 
At present, the power metering equipment used at the grass-level sends 
the collected data to the intelligent concentrator, and then it is stored and 
forwarded to the master station through the concentrator, and finally the 
data is processed through cloud computing of the main station. Because 
the concentrator currently used cannot process data, it brings great 
trouble to the system master station. Aiming at this situation, this paper 
proposes the design method of concentrator based on edge computing 
technology. Firstly, the edge computing technology is introduced briefly, 
and then the problems of current concentrator are improved, and a new 
generation of intelligent concentrator is proposed. Finally, the system 
function is designed as a whole, and the hardware architecture and 
communication scheme are given. The system can not only solve the 
problem of data processing, but also has real-time monitoring and secure 
and reliable communication. 

SunCIS-15 

Research on Indoor Positioning Technology Based on UWB 
Ning Wang Shandong Univ. 
Xulin Yuan Shandong Univ. 
Lixin Ma Shandong Boshi Pengcheng Intelligent Tech. 

Co. LTD 
Xincheng Tian Shandong Univ. 
In this paper, the indoor positioning technology based on UWB is studied. 
The anchor is embedded with POE technology, realizing the integration of 
long-term stable power supply and data communication. A variety of 
positioning algorithms are compared and analyzed, including Trilateration 
algorithm, Fang algorithm, Chan algorithm in the case of 3 anchors and 
Taylor algorithm, Chan algorithm in the case of multiple anchors. 
Considering various factors, Taylor algorithm in the case of 4 anchors is 
finally selected as the core positioning algorithm. The moving average 
preprocessing of the original ranging data is carried out to reduce the 
random error. The function of one-key ranging fitting compensation based 
on least square method is developed, which can reduce the system error 
and improve the adaptability to different indoor environment. The result of 
Trilateration algorithm with the lowest complexity is taken as the initial 
iterative value of Taylor algorithm, which effectively shorten the time of 
positioning operation. Kalman filter is used to process the positioning 
results, which greatly improves the positioning stability and dynamic 
tracking performance. In the laboratory environment, the positioning 
accuracy of UWB indoor positioning system in this paper can reach ±
10cm. Key Words: Indoor Positioning, UWB, Positioning Algorithms, 
Kalman Filter, Ranging Fitting Compensation. 
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SunCIS-16 

Archives Room Management System Based on Visible Light 
Communication 
Lin He Tianjin Univ. of Tech. and Education 

Tianjin Key Laboratory of Information Sensing 
&Intelligent Control 

Huabiao Duan Tianjin Univ. of Tech. and Education 
Tianjin Key Laboratory of Information Sensing 

&Intelligent Control 
Miao Chen Tianjin Univ. of Tech. and Education 

Tianjin Key Laboratory of Information Sensing 
&Intelligent Control 

Yu Liu Tianjin Univ. of Tech. and Education 
Tianjin Key Laboratory of Information Sensing 

&Intelligent Control 
Jiaxing Liu Tianjin Univ. of Tech. and Education 

Tianjin Key Laboratory of Information Sensing 
&Intelligent Control 

Archives are of great value in all fields. The archive room responsible for 
storing and custody of archives, numerous archives bring huge workload 
to its management. Traditional methods consume a lot of labor for 
accessing and organizing files. Due to the characteristics of archives, it is 
difficult to guarantee the safety and accuracy of automatic mechanical 
equipment. In order to solve the time-consuming and laborious problem 
of archives management, this paper designs an archives management 
system with visible light communication technology, which applies 
advanced automation technology to complex management. The use of 
this system reduces the tedious work of archiving and returning archives, 
ensuring the accuracy and timeliness of archives management, and thus 
achieving efficient and secure archives room management. 

SunCIS-17 

The Development of Artificial Intelligence Education Resources 
under the Background of the Internet of Things 
Shuying Zhao Northeastern Univ. 
Shuang Chen Northeastern Univ. 
Wanjing Li Northeastern Univ. 
Dongming Li Northeastern Univ. 
Xin Liu Shenyang Fangfang Technology Co. Ltd 
Jie Chen Shenyang Fangfang Technology Co. Ltd 
Under the guidance of China's "New Generation of Artificial Intelligence 
Development Plan", the popularization of artificial intelligence technology 
has become a task that cannot be ignored in the field of education. Under 
the background of the lack of resources for the popularization of artificial 
intelligence education, how to effectively complete education 
popularization needs to be exploration. This article introduces a domestic 
artificial intelligence popularization education resource and the 
exploratory work on the popularization of artificial intelligence technology 
on this platform. 

SunCIS-18 

The Coverage Holes Detecting and Healing Based on the Improved 
Harmony Search Algorithm in Wireless Sensor Network 
Nan Hu Shenyang Jianzhu Univ. 
Yunning Feng Shenyang Jianzhu Univ. 
Yuanwei Qi Shenyang Jianzhu Univ. 
Xiaosheng Yu Northeastern Univ. 
The network lifetime plays an important role in wireless sensor networks 
(WSNs). In WSN area, the coverage hole is pervasive and has a 
significant influence on the network lifetime. To solve this problem, we 
propose a coverage holes detecting algorithm based on the continuous 
maximum flow method, and a healing algorithm based on the improved 
harmony search algorithm. Firstly, we employ the sensing model based 
on the realistic Elfes sensing models to calculate the location of each 
node. Then we propose a coverage holes detecting algorithm based on 
the continuous maximum flow method to obtain the coverage holes. 
Finally, an improved harmony search algorithm is used to heal the 
coverage holes. Simulation results demonstrate that the proposed 
algorithm can effectively heal the coverage holes and improve the 
coverage of the network. 

SunCIS-19 

Research of Collaborative Search and Rescue System for 
Photovoltaic Mobile Robot Based on Edge Computing Framework 
Fan Feng Wuhan Univ. of Tech. 
Dan Li Wuhan Univ. of Tech. 
Jiayu Zhao Wuhan Univ. of Tech. 
Hanzhe Sun Wuhan Univ. of Tech. 
Personnel search and rescue work is a kind of emergency rescue work 
mainly to save the lives of personnel. If only firefighters carry out search 
in unknown areas in the field, the efficiency is too low and it is easy to 
delay the best rescue time. If a joint search is carried out using mobile 
robots and firefighters, it will be beneficial to find missing persons with 
vital signs in a timely manner, and it will be convenient to soothe the 
emotions of family members in a timely manner, embodying the 

humanistic care and humanitarian spirit. In order to solve the problem that 
the current rescue robot has high energy consumption and short flight 
time, and can not undertake a large number of long-time search and 
rescue tasks. This project proposes a multi-robot collaborative search 
and rescue system based on renewable energy to extend the mobile 
robot's battery life, this system is mainly divided into five parts: new solar 
system, search and rescue robot, Internet of Things networking, cloud 
server, and WeChat applet. At the same time, Multiple robots carry out 
collaborative search and rescue operations through the ZigBee wireless 
network, and the camera carried by a single robot can identify the human 
body with edge computing. After networking, the 4G mobile network is 
used to send the personnel recognition results to the background 
terminal, to indicate if a missing person was found. Considering that the 
efficiency and accuracy of searching need to be improved urgently, an 
improved golden section method is proposed to keep the output power of 
the solar panel at the highest level to increase flight duration. This project 
meets the urgent needs of high-efficiency rescue, energy conservation 
and environmental protection. 

SunCIS-20 

Research and Analysis of Robust Decoupling Control of Hydraulic 
Looper System 
Boqun Li Univ. of Science and Tech. Liaoning 
Junjie Wang Univ. of Science and Tech. Liaoning 
Lin Wang Univ. of Science and Tech. Liaoning 
Shenglin Zhang Univ. of Science and Tech. Liaoning 
The quality of the control of looper system can directly affect the width, 
thickness and other performance of the strip. It is difficult to maintain the 
speed matching relation between each stand in a finishing mill due to the 
decrease of the speed of dynamic bite steel of main drive system and 
external interference in rolling process, so we need to set up hydraulic 
looper system to maintain constant small tension rolling. Aimed at the 
characteristics of nonlinear, multi constraint and strong coupling of 
hydraulic looper system, its mathematical model has been established 
based on 1700ASP. Then a robust controller is designed using Hinfinity 
mixed sensitivity method for system uncertainty of dynamic model 
parameter perturbation and external disturbance to insure the robust 
stability and robust performance.In this paper, the linear model of 
hydraulic looper system is established on the basis of practical data. 
Because of the limitations of conventional PID decoupling control, an 
intelligent algorithm called robust decoupling control is proposed.The 
results of decoupling control show that the algorithm is superior to the 
conventional PID decoupling control in response speed and 
anti-interference ability. 

SunCIS-21 

The state estimation for discrete-time delayed standard neural 
networks model 
Jin Zhu Bohai Univ. 
Taifang Li Bohai Univ. 
Qiangkui Leng Bohai Univ. 
In this paper, the problem of state estimation for discrete-time delayed 
standard neural networks model (DDSNNM) is investigated. By 
constructing suitable Lyapunov-Krasovskii functional, the state-feedback 
controller is designed such that the close-loop error system is 
asymptotically stable. The existence condition of the state estimator was 
proposed in the form of linear matrix inequality, so the estimator gain 
matrix can be obtained easily by solving the LMI. The simulation is given 
to illustrate the effectiveness of our method. 

SunCIS-22 

Robust electromagnetic levitation control based on mixed 
sensitivity 
Tao Wen National Univ. of Defense Tech. 
Hailin Hu National Univ. of Defense Tech. 
Bin Zhang Jiangxi Agricultural Univ. 
Ping Wang National Univ. of Defense Tech. 
Zhiqiang Long National Univ. of Defense Tech. 
The electromagnetic suspension control system is a complex open-loop 
unstable system. The system has problems such as unmodeled dynamic 
characteristics, uncertain external interference, and sensor noise. In 
order to make the controller designed under the influence of uncertain 
factors in the system, The system can still keep the system stable. In this 
paper, a robust electromagnetic levitation control algorithm is designed 
based on mixed sensitivity. Simulation results show that the algorithm can 
still maintain the system's expectations in the presence of model 
uncertainty or external interference Performance. 

SunCIS-23 

High Speed Train Tracking Control Based on Global Terminal 
Sliding Mode Method 
Li Weidong Dalian Jiaotong Univ. 
Tserenbat Uugantsetseg Dalian Jiaotong Univ. 
Liu Yang Dalian Jiaotong Univ. 
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With the rapid development of society, in today's fast-paced life, the 
continuous progress of rail trains, the increasing number of trains, the 
increase in operating speed, and the operating environment has become 
more and more complicated. The operation control method can no longer 
satisfy the current transportation system. Therefore, it is of great 
significance to study the new train automatic driving algorithm. This paper 
studies the sliding speed control algorithm based on global terminal 
sliding mode. The details are as follows: Firstly, consider the uncertain 
factors encountered by the train as a whole, design a train speed tracking 
algorithm, combine the basic resistance of the train and the additional 
resistance received into one resistance, eliminate the impact of other 
uncertain factors, and establish a single particle point train model. Then, 
research the fast terminal sliding mode control, design the sliding mode 
controller, and use the characteristics of sliding mode control to produce 
small fluctuations and fast response to parameter changes, and design a 
sliding mode control algorithm for high speed train tracking. Finally, write 
the MATLAB program of the train model and sliding mode controller, and 
use Simulink to combine the two programs together, and verify whether 
the actual speed curve can track the target speed curve through MATLAB 
simulation images. The image simulation results show that the actual 
speed curve output by the sliding mode controller can accurately track 
different target speed curves in a limited time. 

SunCIS-24 

Greenhouse Microclimate Control Optimization Based on Improved 
NSGA-II Algorithm 
Lina Wang China Jiliang Univ. 
Optimization of systems can increase the efficiency of a control system. 
The greenhouse microclimate includes temperature, light, water, gas, 
fertilizer and other environmental parameters within a controlled 
environment. Usually, the temperature or humidity is controlled through a 
single factor, but several control objectives may be contradictory. To solve 
this problem, an improved non-dominated sorting genetic algorithm-II 
(NSGA-II) is presented. The adaptive mutation method is used to replace 
the traditional polynomial mutation method, which can increase the rate 
of obtaining the Pareto optimal solution while maintaining the diversity of 
the solution set. The arithmetic crossover method is used to replace the 
original crossover method, which can enlarge its search domain, make 
the algorithm have better global searching ability and keep the diversity of 
the knowledge set better. The simulation results show that when the 
improved multi-objective optimization algorithm is applied to the 
greenhouse environment model, the Pareto optimal frontier solution set 
has a more reasonable distribution and has good efficiency and 
performance in greenhouse environment control. 

SunCIS-25 

Design of Automatic Feeding Control System in Tank Area Based on 
WinCC Configuration Software 
Wei Zhang Qingdao Univ. of Science and Tech. 
Yiwei Li Qingdao Univ. of Science and Tech. 
With the advancement of science and technology and the rapid 
development of microelectronics technology, programmable logic 
controller (PLC) has been widely used in the automation field of the 
chemical industry. This paper design a system is based on Siemens PLC 
S7-1500 module, the main control unit is CPU1515-2. The tank area and 
4 production workshops are networked to realize automatic transportation 
of 9 different materials. With the host computer configuration software 
Windows Control Center(WinCC), the process parameters such as data 
overview, flow chart, curve, alarm window and so on are displayed on the 
man-machine interface, real-time monitoring is realized, and the amount 
of material is automatically stored in the SQL Sever 2012 database. 
Simplify process analysis and production management. Compared with 
the traditional manual feeding method, this method can improve the 
accuracy and stability of the production process, keep employees away 
from the scene, reduce the possibility of accidents, and reduce time 
costs. 

SunCIS-26 

Research on statistical process control method for multi-variety and 
small batch 
Huaming Song Nanjing Univ. of Science and Tech. 
Rui Xu Nanjing Univ. of Science and Tech. 
Chun Wang Nanjing Univ. of Science and Tech. 
Aiming at the problem that the traditional statistical process control 
method is difficult to be applied into the multi-variety and small batch 
production mode, this paper proposes a T EWMA - control chart to 
monitor the mean value of this particular production process. Then, the 
Monte-Carlo simulation method is used to compare the performance of 
this proposed control chart with the traditional T control chart. The 
simulation results show that the anomaly recognition ability of the - T 
EWMA control chart is significantly better than the traditional T control 
chart. Finally, based on the Markov Chain theory, this paper presents a 
parameter optimization method for the - T EWMA control chart. 

SunCIS-27 

Research on Modeling of Wind Speed-Power Curve for Wind Farm 
Xu Haiyan Northeastern Univ. 
Chang Yuqing Northeastern Univ. 
Wang Shu Northeastern Univ. 
Yao Yuan State Grid Liaoning Electric Power Co. Ltd 
High-precision wind power prediction is an important method to ensure 
the safety and stability of wind power integration. The power curve of 
wind farm plays an important role in the prediction of wind power. In this 
paper, the data selection of wind speed-power curve modeling and the 
fitting of wind speed power curve are studied. Firstly, twodimensional 
kernel density estimation method is used to eliminate the abnormal data 
in the wind farm. Then, a method combined Bines with polynomial fitting
（Bins-Polynomial） is proposed to estimate the speed-power curve. 
Finally, the Bins-Polynomial method is compared with the other three 
methods, and the results show that the accuracy of the BinsPolynomial 
method is higher, which can improve the accuracy of wind power 
prediction. 

SunCIS-28 

Improved Model Predictive Control for Grid-connected Inverter 
Yong Chen Xi’an Univ. of Tech. 
Pengcheng Ma CNPC Chuanqing Drilling Engineering Co. Ltd. 
Jingjing Huang Xi’an Jiaotong Univ. 
Lei Yang Xi’an Univ. of Tech. 
Xiangqian Tong Xi’an Univ. of Tech. 
The traditional model predictive control (MPC) has the problems of heavy 
computational burden and low predictive accuracy. An improved MPC is 
therefore proposed in this paper via combining the idea of no-beat control 
to calculate the target reference voltage vector. By optimizing the voltage 
vector selection, not only the calculation times of the control algorithm are 
reduced, but also the load current harmonic content, the inverter 
switching frequency and the power loss are reduced. The delay 
compensation is carried out to improve the accuracy of the model 
prediction, so as to improve the operation efficiency of the grid-connected 
inverter. Finally, the improved MPC simulation model is established in 
MATLAB/SIMULINK and the improved MPC is compared with the 
traditional MPC to verify its effectiveness in the experimental prototype. 

SunCIS-29 

Model Predictive Control of Current with Fixed Switching Frequency 
on VEINNA Rectifier 
Xiping Huang Xi'an Univ. of Tech. 
Zekun Yang Xi'an Univ. of Tech. 
Guitao Chen Xi'an Univ. of Tech. 
ChenXi Xi'an Univ. of Tech. 
The model predictive control of current on finite control set (FCS-MPCC) 
on VIENNA rectifier can only output a single discrete voltage vector in 
one control cycle. The switching frequency is variable, and the quality of 
the input current depends on the higher sampling frequency. To solve 
these problems, a model predictive control of current with fixed switching 
frequency (FSF-MPCC) is proposed. Firstly, the reference voltage vector 
and its sector are calculated by the prediction model. Then the optimal 
voltage vector is predicted by the objective function and the finite set 
model. And then, three voltage vectors are determined by combining the 
optimal voltage vector and the two basic vectors of the sector. Finally, the 
SVPWM algorithm is used to convert the three voltage vectors into the 
corresponding switching signals to realize the fixed switching frequency 
control. And it can reduce the switching frequency and make the filter 
parameter design convenient. Meanwhile, the FSF-MPCC method can 
track the reference voltage vector more accurately and reduce the THD of 
the input current. The simulation results has showed that the proposed 
method is feasible and effective. 

SunCIS-30 

Research on Prediction Model and Method of Power Output of 
Photovoltaic Power Plant Based on Neural Network and Markov 
Chain 
Jianli Zhao Inner Mongolia Electric Power Science & 

Research Inst. 
aowei Liu Inner Mongolia Electric Power Science & 

Research Inst. 
Zheng Kou Inner Mongolia Electric Power Science & 

Research Inst. 
With solar energy, the most promising clean energy, being widely used, 
the construction of photovoltaic power stations in China has also brought 
huge environmental benefits. However, the characteristics of photovoltaic 
power generation with great volatility, uncertainty, and low energy density 
have gradually become prominent. In particular, solar energy is greatly 
affected by meteorological factors, which is not conducive to grid 
dispatch. Therefore, in order to be able to accurately predict the power 
outpu.t of photovoltaic power plants to make predictions, Prediction 
models are established of this paper for short-term power generation and 
mid-to-long-term power generation of photovoltaic power stations, using 
deep belief neural networks and gray-weighted Markov chains , The 
short-term power generation and mid- and long-term power generation of 
photovoltaic power stations are predicted, and the average prediction 
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accuracy exceeds 80%. It is of great significance to reasonably perform 
grid dispatch, improve the stability of grid operation, and reduce the 
economic cost of grid operation. 

SunCIS-31 

UUV Trajectory Tracking Control with Fault Tolerant Based on MPC 
Hongtan Zhao Shanghai Maritime Univ. 
Daqi Zhu Shanghai Maritime Univ. 
Unmanned Underwater Vehicle (UUV) is more and more widely used in 
marine work. Trajectory tracking is the basis of completing tasks, while 
fault tolerant control is the means to cope with emergencies. In order to 
make the UUV operation more conform to the actual control constraints, 
and prevent UUV from getting out of control due to thrust saturation, this 
paper presented a model predictive control method based on quantum 
particle swarm optimization, and introduced pseudo inverse fault tolerant 
control method in the process of control, enabling the UUV to cope with a 
controllable fault of the thruster. The entire control system includes 
kinematic controller and dynamic controller. Kinematic controller 
optimizes the position error to obtain the expected speed under the 
constraint conditions, while dynamic controller optimizes the speed to 
obtain the required thrust. Finally, the effectiveness of the method is 
verified by a three-dimensional simulation. Proposed method can solve 
the backstepping thrust saturation problem and deal with the controllable 
fault of the thruster, and the influence of objective function weights on the 
tracking effect is analyzed. 

SunCIS-32 

Decoupling control of temperature and pressure based on expected 
dynamic method 
Hui Li Changchun Univ. of Tech. 
Mingyue Luo Changchun Univ. of Tech. 
Wanbo Luo Chain Electric Construction Group Changch

un Power Generation Equipment Co., Ltd 
Lu Liu Changchun Univ. of Tech. 
Tianyi Jiang Changchun Univ. of Tech. 
Xibin Zhang Changchun north special wire and cable m

anufacturing Co., Ltd 
The wire and cable wire diameter extrusion system is a nonlinear system 
with large hysteresis and strong coupling. Conventional PID control has 
poor control effect on the nonlinear system and low control precision. The 
coupling between melt temperature and melt pressure is decoupled to 
eliminate the coupling. First, based on the preliminary production and 
experimental data, the mathematical model of the controlled object 
control loop is established by system identification. Secondly, according 
to the actual decoupling control system, the system model matrix and the 
decoupling controller matrix are designed, and the controller of the 
system is designed by the expected dynamic method to construct the 
decoupling control model. Finally, compared with the feedforward 
decoupling control, the simulation results show that the robustness and 
dynamic performance of the system using the expected dynamic method 
are significantly improved. 

SunCIS-33 

Application of Neural Network Predictive Control in Cement 
Combined Grinding 
Xi Zhang Univ. of Jinan 
Zhugang Yuan Univ. of Jinan 
Hangke Cui  Univ. of Jinan 
Peng Luo Univ. of Jinan 
The ball mill is a complex industrial controlled object with the 
characteristics of nonlinearity, pure hysteresis and strong coupling, it’s 
difficult to obtain satisfactory control effect by using conventional control 
algorithm. The mill system of a cement plant as the research object, a 
neural network predictive control was proposed to optimize the mill load, 
the prediction model of mill load was established by BP neural network, 
the control law was obtained by golden section method, and proposed a 
feedforward compensation based on expert rules. Simulation results 
show the effectiveness of neural network predictive control. 

SunCIS-34 

Automatic Coil Delivery for Uncoiling Machine Based on Image 
Processing 
Gang Zheng Xi’an Univ. of Tech. Automation and 

Information Engineering 
Zewen Wang Xi’an Univ. of Tech. Automation and 

Information Engineering 
Haowen Li Xi’an Univ. of Tech. Automation and 

Information Engineering 
Siyu Liu Xi’an Univ. of Tech. Automation and 

Information Engineeringd 
In order to automate the coil delivery for the cold rolling process and 
reduce manual operation error, this paper presents a method to locate 
and track the steel coil using monocular camera and image processing, 
and the core circle of coil is used as the tracking target. This proposed 

method firstly determines the initial target location information by RHT, 
then configure the qualification conditions of detection for the next time 
step based on the target parameters from the last time step. Canny edge 
detection is used to detect initial contour candidates, limited domain 
method, contour separation method, quadrant method are adopted to 
separate contour candidates and filter interference, then fit the target, and 
track the target by dynamic window method. Fitting the theoretical motion 
trajectory of the target by process a large number of video data, 
accurately mark the falling point and alignment point of the coil delivery 
process. It has been verified in the industrial field that this method has 
high accuracy, good tracking stability and real-time performance in the 
case of sufficient light. Compare with the traditional key-points detection 
methods based on sensor array, this system requires only a monocular 
camera, and realize the real-time location tracking, with higher accuracy 
and controllability, convenient for later maintenance. 

SunCIS-35 

SOC Prediction of Power Battery Based on SVM 
Qiyan Yan Northeastern Univ. 
In order to predict the state of charge(SOC) accurately in power battery 
management system, genetic algorithm(GA) is used to optimize support 
vector machine (SVM), and the SOC of battery is predicted. The current, 
voltage and temperature of the battery are taken as the input of the 
training model, and the SOC is used as the output of establish the model. 
The prediction experiment of SOC is carried out. The experimental results 
show that the prediction model has high prediction accuracy, the 
maximum relative error is less than 3% and the average relative error is 
less than 2.5%. Compared with the prediction result of neural network, it 
is more practical. 

SunCIS-36 

Type-2 Fuzzy Adaptive Control For Uncertain Robot Manipulator 
System With Time-Varying Output Constraints 
Yongqing Fan Xi’an Univ. of Posts and 

Telecommunications 
Tongtong Kang Xi’an Univ. of Posts and 

Telecommunications 
A novel adaptive control design method based on type-2 fuzzy logic 
system is proposed in this paper. The controller is to solve the stability 
problem of n-link manipulator system with time-varying output constraints 
in complex environment. Through the analysis of type-2 fuzzy logic 
systems, a new and original universal approximator with parameter is 
proposed to equalize the un-certainties in robot manipulator system. The 
main advantages of this design  method one is that the computational 
burden of online learning can be reduced greatly, another merit is more 
smaller tracking error can be ensured, and the output or position of the 
robot manipulator system are constrained by time-varying output. In 
addition to these, the idea of this paper extends the semi-global stability 
to global stability compares to the traditional fuzzy adaptive controls. The 
effectiveness of the method is demonstrated by simulation results. 

SunCIS-37 

Membership function dependent stability criterion for T-S fuzzy 
systems withtime delay via a non-uniform delay partitioning 
approach 
Zhang Ning Guizhou Univ. of Engineering Science 
Lei Man Guizhou Univ. of Engineering Science 
The problem of stability for T-S fuzzy systems with time delay is 
concerned in this paper. Firstly, in order to make full use of the 
information of time delay, a non-uniform delay partitioning approach is 
proposed by introducing a known adjusting parameter. Secondly, the 
fuzzy line-integral function and an appropriate Lyapunov-Krasovskii(L-K) 
functional are constructed based on Lyapunov stability theory. Then, the 
integral terms from the derivation of L-K  functional are estimated by 
Wirtinger integral inequality, which can effectively reduce the 
conservatism of results compared with Jensen integral inequality. Thirdly, 
a less conservative membership function dependent stability criterion  is 
established. Finally, two numerical examples are given to illustrate the 
effectiveness of the proposed method. 

SunCIS-38 

A Delay-dependent Glucose Control Approach for Type-1 Diabetes 
via Takagi-Sugeno Fuzzy Models 
Juntao Pan North Minzu Univ. 
Zigui Kang North Minzu Univ. 
Weiwei Zhang North Minzu Univ. 
Bai Zhang North Minzu Univ. 
Penghui Zhang North Minzu Univ. 
This paper deals with the problem of designing glucose controller for 
type-1 diabetes while considering the  time-delay of insulin action. For 
controller design, the nonlinear dynamics of type-1 diabetes are exactly 
represented by Takagi-Sugeno (T-S) fuzzy models. With a 
delay-dependent Lyapunov-Krasovskii functional, a linear matrix 
inequalities (LMIs) based design method is proposed which can be easily 



Book of Abstracts CCDC 2020 

- 163 - 

solved by convex optimization techniques. Simulation example is given to 
verify the validity and applicability of the proposed approach. 

SunCIS-39 

Mechanical Resonance Suppression of Servo System Based on 
ADRC and MAFC 
Wu Bo Wuhan Univ. of Science and Tech. 
Lu Shaowu Wuhan Univ. of Science and Tech. 

Dongguan Samsun Optical Technology Co. Ltd 
Ning Bowen Wuhan Univ. of Science and Tech. 
Zhou Fengxing Wuhan Univ. of Science and Tech. 
Tang Xiaoqi Dongguan Samsun Optical Technology Co. Ltd 
In view of the mechanical resonance caused by the elasticity of the 
transmission in the dual inertia servo system, combined with the 
advantages and disadvantages of the Active Disturbance Rejection 
Controller (ADRC) and the Motor Acceleration Feedback Controller 
(MAFC), an active mechanism is proposed to adaptive suppress the 
mechanical resonance of the servo system in this paper. First, a MAFC is 
designed to dynamically adjust the equivalent motor inertia of the dual 
inertia servo system, and directly affect the resonant frequency. Then, 
since ADRC does not rely  on the accurate model of the control object, 
the core is the design of the state observer of ADRC. By observing the 
motor speed and electromagnetic torque, an adaptive extended state 
observer is constructed to realize the online compensation of the forward 
gain missing caused by the MAFC. Through simulation analysis, using 
the mechanical resonance  suppression method based on ADRC and 
MAFC, the dynamic response, anti-disturbance ability and resonance 
suppression effect for the AC servo system are obviously improved. 

SunCIS-40 

Research on Adaptive Robust Control of Electro-hydraulic 
Composite Cylinder Under Complex Load Conditions 
Haisheng Liu Beijing Inst. of Tech. 
Wei Shen Beijing Inst. of Tech. 
With the rapid development of industrial automation, high-precision 
modeling and motion control of linear  motion actuators have become 
very important in practical engineering applications. However, the 
conventional linear motion actuators such as electric cylinders are difficult 
to achieve good control effects under complex load conditions. In   
order to solve this control problem, this paper adopts the 
Electro-hydraulic composite cylinder, a new type of integrated actuator as 
the controlled object and designs a control scheme for electro-hydraulic 
hybrid drive loads. The electric part of the composite cylinder is actively 
controlled, and an adaptive robust controller with continuous friction 
compensation is designed. At the same time, the robust integral of the 
sign of the error(RISE) is introduced in the controller to compensate for 
the approximate error and the bounded disturbance. The hydraulic part 
assists and produces a load balancing force through the combination of 
the hydraulic cylinder and the accumulator to attenuate the effects of  
complex load conditions on the entire controlled system. The Simulation 
results demonstrate the effectiveness of the proposed control method. 

SunCIS-41 

Fast Bipartite Consensus Control for Multi-agent Systems with 
Antagonistic Interactions 
Hongtao Ye Guangxi Univ. of Science and Tech. 

Guangxi Key Laboratory of Automobile 
Components and Vehicle Tech. 

Junzheng Guo Guangxi Univ. of Science and Tech. 
Zhongqiu Chen Guangxi Univ. of Science and Tech. 
Wenguang Luo Guangxi Key Laboratory of Automobile Com

ponents and Vehicle Tech. 
Kene Li Guangxi Univ. of Science and Tech. 
This paper considers the fast bipartite consensus problem for multi-agent 
systems with antagonistic interactions. In order to improve the rate of 
convergence, a novel bipartite consensus control law with state predictor 
is proposed. Theoretical analysis shows that the control strategy can 
increase algebraic connectivity and decrease the settling time of the state 
trajectories. Simulation example illustrates the theoretical results. 

SunCIS-42 

Conflict resolution problems solved with linear programming in air 
traffic management systems 
Xiangmin Guan Civil Aviation Management Institute of China 

General Aviation Institute of Zhejiang JianDe 
Renli Lv Civil Aviation Management Institute of China 

General Aviation Institute of Zhejiang JianDe 
Huaxian Liu  Beihang Univ. 
In the framework of free flight, there can be no intersection between the 
protected areas of two planes. The traditional conflict resolution methods 
allow generally the aircraft to change the speed alone or to change angle 
alone. Starting from the method of linear programming and based on 
solving some special problems, this article presents a method that can 
change the speed and angle of aircraft in the same time. Finally, some 

tests verify the feasibility of the method. 

SunD02 Room02 
IntelliSense and advanced sensing, detection technology(II) 
(Special Session) 15:50-17:50 
Chair: Yong Zhao Northeastern Univ. 
CO-Chair: Xuegang Li Northeastern Univ. 

15:50-16:10 SunD02-1 

Highly-sensitive mercury ion sensor based on DNA modified 
micro-nano fiber 
Yang Sun Northeastern Univ. 
Bufan Shi Northeastern Univ. 
Naisi Zhu Northeastern Univ. 
Wanlu Zheng Northeastern Univ. 
Yi Cai Northeastern Univ. 
Ya-nan Zhang Northeastern Univ. 
Deoxyribonucleic acid (DNA) was modified on the surface of a 
non-adiabatic micro-nano fiber by electrostatic adsorption to detect the 
concentration of Hg2+ in water. Since Hg2+ specifically binds to DNA, the 
structure of DNA changes, and then the refractive index of fiber surface 
changes. Micro-nano fiber, which is very sensitive to the change of 
refractive index of solution, can convert the change of refractive index 
into the significant shift of interference wavelength. Therefore, by 
monitoring the shift of the resonance wavelength, the concentration of 
Hg2+ can be obtained. Such a combination can fully increase the 
detection sensitivity, which is 0.767nM/lgM in the range of 10-15-10-8M 
of Hg2+ concentration.

16:10-16:30 SunD02-2 

A Novel Method for Curved Scene Text Detection 
Chao He Shanghai Jiao Tong Univ. 
Junguo Lu Shanghai Jiao Tong Univ. 
Scene text detection in the wild has gained momentum due to the rapid 
development of deep learning. Previous methods have excellent 
performances on detection horizontal and multi-oriented text, thereby the 
research focus gradually shift into curved text detection. To resolve this 
problem, we propose a novel curved text detection method by combining 
segmentation with regression in this paper. For each curved text 
instance, boundary points, text central region is predicted through a Fully 
Convolution Network with multi-layer feature fusion to locate text. 
Experiment results on two public benchmarks for curved scene text 
detection demonstrate that our method obtains accurate description of 
text boundary and achieves state-of-art performance.

16:30-16:50 SunD02-3 

Research on Signal Sampling of Guided Wave Radar Based on 
Similar Equivalent Sampling 
Chunhua Wang Univ. of Jinan 
Jun Wei Univ. of Jinan 
Ziqi Shi Univ. of Jinan 
In order to reduce measurement blind areas and improve measurement 
resolution, the transmitted signal of Guided Wave Radar Level Meter is a 
kind of high frequency pulse signal with extremely narrow pulse width. 
Therefore, the real-time signal sampling needs the high-speed AD chip 
with high performance, which is expensive, so the equivalent sampling 
method is often used to complete signal sampling at present. Because 
the equivalent sampling requires very narrow sampling pulse width and it 
is difficult to design, on the basis of equivalent sampling, the paper 
adopts a kind of similar equivalent sampling method to sample the signal 
of the Guided Wave Radar, stretches the transmitted signal and the 
reflected signal in the time domain, and makes the sampled signal easy 
to process by Micro Controller. The realization process is that a pair of 
positive and negative symmetrical sampling pulses control the sampling 
gate switch to complete the signal sampling. The simulation results and 
experimental results show that this sampling method can accurately 
measure the time difference between the transmitted pulse and the 
reflected pulse, and the sampled signal is easy to process. This method 
is a kind of high-precision and low-cost sampling method.

16:50-17:10 SunD02-4 

Refractive Index and Temperature Sensing with Sagnac-Mach 
Zehnder Hybrid Fiber Interferometer 
Xuegang Li Northeastern Univ. 
Linh V. Nguyen The Univ. of Adelaide 
Heike Ebendorff-Heidepriem The Univ. of Adelaide 
Yanan Zhang Northeastern Univ. 
Stephen C. Warren-Smith The Univ. of Adelaide 
A high-sensitivity, large dynamic range refractive index and temperature 
sensor based on a hybrid fiber interferometer is proposed and 
demonstrated. The exposed-core fiber is highly birefringent due to its 
asymmetric structure and also supports multimode propagation, thus can 
be used simultaneously as a Mach-Zehnder and Sagnac interferometer. 
The sensor can be used for resolving the problem of trade-off between 
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high sensitivity and large dynamic range. In addition, the sensor can 
potentially be used for achieving simultaneous measurement of 
temperature and refractive index due to their different sensitivities to 
these parameters. 

17:10-17:30 SunD02-5 

A Novel Data Augmentation Method Using Style-Based GAN for 
Robust Pulmonary Nodule Segmentation 
Haoqi Shi Shanghai Jiao Tong Univ. 
Junguo Lu Shanghai Jiao Tong Univ. 
Qianjun Zhou Shanghai Jiao Tong Univ. 
Accurate and automatic segmentation of pulmonary nodules from 
computed tomography (CT) images is an important task for lung cancer 
analysis. However, the scarcity and imbalance of labeled data make it 
difficult for robust nodule segmentation. In this paper, a novel data 
augmentation method using style-based generative adversarial network 
(GAN) is proposed to synthesize augmented training data. Styles and 
semantic labels are firstly extracted from the whole dataset, then 
augmented CT images are synthesized for each semantic label with 
randomly chosen styles. Using a regionaware network architecture, the 
style in specific semantic regions can be more finely controlled, including 
lung nodules, vascular structures and pleural surfaces. In our 
experiments on LIDC-IDRI datasets, we show that the proprosed method 
can generate nodule samples realistically, and lead to more accurate and 
robust nodule segmentation with the augmented samples compared to 
the previous works. 

17:30-17:50 SunD02-6 

Design of Soft Sensor for Industrial Antimony Flotation Based on 
Deep CNN 
Hu Jian Central South Univ. 
Cen Lihui Central South Univ. 
Xie Yongfang Central South Univ. 
Froth flotation is the most widely used method of mineral separation. The 
froth state reflects the information of mineral content in the froth. 
Therefore, the most common method is to evaluate the froth surface state 
to control the operation to improve the mineral recovery. However, it is 
still a challenge to evaluate the froth state in real time, efficiently, quickly 
and accurately. This paper uses a deep convolutional neural network 
(CNN) to design an online antimony flotation process detection system, 
instead of traditional artificial observation or on-stream analyzers (OSA), 
is used for real-time detection of froth grade and abnormal condition. And 
through transfer learning, the detection system is trained and tested using 
samples from the antimony flotation site. Experimental results show that 
the accuracy rate of froth state detection reaches 99.17%, which is higher 
than the accuracy rate of human classification. Therefore, the deep CNN 
model can identify the froth state more reliably. 

SunD03 Room03 
Intelligent control, computation and optimization (III) 15:50-17:50 
Chair: Ling Yang 
CO-Chair: Jingru Shen 

                               Northeastern Univ. 
Taiyuan Univ. of Science and Tech. 

15:50-16:10 SunD03-1 

Optimization of Single Image Super-Resolution Reconstruction 
Algorithm Based on Residual Dense Network  
Rui Zhang Shenyang Jianzhu Univ. 
Siqi Wangi Shenyang Jianzhu Univ. 
Zi’ang Wu Shenyang Jianzhu Univ. 
Aiming at the problem of low performance of the Single Image 
Super-Resolution (SISR) method, a method based on residual dense 
network is proposed. The shallow convolution features are input to the 
residual dense block to obtain local and global features, and the 
reconstruction is performed on the images to obtain a clear 
high-resolution image. To verify the effectiveness of the method, 
quantitative experiments were performed on three public datasets 
including Set5, Set14 and B100. Experimental results show that this 
method can better recover high-resolution images.  

16:10-16:30 SunD03-2 

A Fairness-driven Active Queue Management Algorithm with Hash 
Table and Circular Buffffer  
Siqiao Hu Nanjing Univ. of Science and Tech. 
Jinsheng Sun Nanjing Univ. of Science and Tech. 
Qin Xu Jinling Inst. of Tech. 
Jianshou Kong Changshu Intelligent Manufacturing and Lase

r Equipment Research Inst. 
The output from research on fairness-driven Active Queue Management 
(AQM) in the past two decades is undoubtedly plentiful, which spans from 
stateless to stateful and from mild regulation to strict discipline. Among 
the numerous current proposals, the stateless algorithm distinguishes 
itself for its simplicity and being less demanding for processing and 
storage resources. One notable example of stateless AQMs is CHOKe 
along with its many variants, all of which depend on comparing incoming 

packets from candidates picked from the buffffer queue. However, these 
schemes cannot work properly if the packet buffffer is too small. In that 
case the queue will quickly run out of packets from aggressive flflows, 
and new packets from these flflows will no longer punished. A 
fairness-oriented Active Queue Management algorithm named HTCB is 
proposed in this paper. The proposed algorithm compares incoming 
packets from candidates picked from a circular buffffer instead to identify 
potentially aggressive flflows from unknown ones. Once a flflow is 
identifified its information will be registered in a hash table, and its 
packets will be punished directly if it is deemed as aggressive or 
exempted if it is regarded as compliant. Simulation results are presented 
to confifirm the effffectiveness and effiffifficiency of HTCB in punishing 
aggressive flflows by comparison. 

16:30-16:50 SunD03-3 

Research on Robot Tracking of Books Returning to Bookshelf 
Based on Particle Swarm Optimization Fuzzy PID Control  
Ren Xiaolin Nantong Univ. 
Yang Yi Nantong Univ. 
Gao Long Nantong Univ. 
Chen Jianbo Nantong Univ. 
Mei Tianxiang Nantong Univ. 
Yu Jingya Nantong Univ. 
Han Qinqin Nantong Univ. 
In order to avoid library intelligent returning books to bookshelf robot 
during the process of searching for books and bookshelves, the tracking 
time is long and the path deviation is large. The system uses a navigation 
system based on a fuzzy PID controller based on particle swarm 
optimization to avoid problems such as empirical parameter selection and 
parameter invariance in fuzzy PID control. The particle swarm 
optimization algorithm is used to optimize the controller parameters, 
enhance the controller's adaptive ability, and improve its control accuracy. 
Experiments show that the system improves the accuracy of the path, 
and has a faster response speed and higher tracking accuracy when 
moving.  

16:50-17:10 SunD03-4 

Research and Application on Internal Model Control Algorithm 
Based on Echo State Network 
Lixia Zhang North China Electric Power Univ. 
Shuo Kong North China Electric Power Univ. 
Pengfei Sun North China Electric Power Univ. 
Yongwen Liao North China Electric Power Univ. 
Deliang Zeng North China Electric Power Univ. 
Internal model controller(IMC) is widely used due to its simple structure 
and flflexible parameter adjustment. However, the inverse model of the 
object is diffificult to obtain accurately, especially for some non-minimum 
phase systems. To solve this problem, this paper proposed an neural 
network IMC combining Echo State Network(ESN) and IMC method. The 
initial ESN inverse controller and reference model are trained offlfline 
based on input and output data. In order to detect the model mismatch, 
the mutual information between input and model deviation are calculated. 
The online update of controller and reference model are achieved based 
on Recursive Least Square method to enhance better robustness. 
Simulations and experiments shows the effectiveness of this method and 
it has some ability of self diagnosis and self recovery. 

17:10-17:30 SunD03-5 

A Matrix Adaptation Evolution Strategy Based Evolution Algorithm 
for Large-scale Many-objective Optimization 
Ling Yang Northeastern Univ. 
Jianchang Liu Northeastern Univ. 
Fei Li Anhui Univ. of Tech. 
Shubin Tan Northeastern Univ. 
Tianzi Zheng Northeastern Univ. 
Yuanchao Liu Northeastern Univ. 
In recent years, multi-objective optimization problems have been 
received a lot of attention. However, many applications involve hundreds 
or thousands of decision variables, which pose a serious barrier for 
evolutionary algorithms. In this paper, therefore, a novel algorithm, 
denoted as matrix adaptation evolution strategy based evolution 
algorithm (MAES-EA), is proposed for large-scale multi-objective 
optimization. In the proposed algorithm, the decision variables are 
divided into convergence related variables and diversity related variables, 
which are optimized by difffferent optimization strategies. To be specifific, 
the matrix adaptation evolution strategy is introduced to reduce the 
amount of evaluations when optimizing the convergence related 
variables. In addition, the L0.5-norm-based distance is applied to 
optimize diversity related variables. The performance of the proposed 
algorithm is compared with some state-ofˇ the-art methods on LSMOP 
test instances, and results show that MAES-EA is suitable for large-scale 
multi-objective optimization.  

17:30-17:50 SunD03-6 
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Green Logistics Vehicle Path Optimization Based on Hybrid 
Discrete Differential Evolution Algorithm 
Chunmei Zhang Taiyuan Univ. of Science and Tech. 
Jingru Shen Taiyuan Univ. of Science and Tech. 
Jie Hao Taiyuan Univ. of Science and Tech. 
Aiming at the problem of green logistics vehicle path optimization with the 
smallest carbon dioxide emissions, this paper proposes the Hybrid 
Discrete Differential Evolution (HDDE) algorithm. For the HDDE 
algorithm, adopt the integer-arranged encoding method and then encode 
the client as initial individual. Firstly, the mutation operation aims at 
reflecting the direction and degree of mutation preferably, by defining 
addition, subtraction and multiplication operation of the differential 
mutation operator based on permutation method, and simultaneously 
bringing in incremental subsequence position transformation; secondly, 
the method of partial cross mapping is to avoid the illegal offspring 
caused by the traditional single-point crossover; finally, combined with the 
2-opt local search algorithm, the discrete differential evolution algorithm is 
prevented this operation from the local optimal solution so as to apply and 
solve the path optimization problem in discrete space all the times. 
Compared with the original discrete differential evolution algorithm and 
particle swarm optimization algorithm, the experimental results indicate: 
this algorithm has smaller minimum, average and standard deviation, 
which search for the minimum value as soon as possible and hardly 
become local optimum, as well as the better convergence performance 
which shows the algorithm will achieve a smaller carbon emission path 
and better effect of optimization in this paper.   

SunD04 Room04 
Smart Manufacturing and Industrial Intelligence(II)         
(Special Session) 15:50-17:50 
Chair: Shixin Liu Northeastern Univ. 

15:50-16:10 SunD04-1 

Defect detection and classification for mobile phone cover glass 
based on visual perception 
Mingbo Yang North China Univ. of Technology Univ. 
Bohao Zhang North China Univ. of Technology Univ. 
Jiabin Zhang Chinese Academy of Sciences 
Hu Su Chinese Academy of Sciences 
In order to improve the product quality, defect detection is a significant 
concern in the production of MPCG (Mobile Phone Cover Glass). Aiming 
at this problem, an automatic defect detection system is developed in this 
paper. The system adopts backlight imaging strategy to improve the 
Signal-to-noise ratio (SNR). With the captured images, an adaptive 
binarization algorithm is firstly adopted and improved which is based on 
integral graph to achieve high real-time performance. A multi-dimensional 
feature vector is then designed for defect classification to eliminate noise 
interference. Finally, the effectiveness of the proposed algorithm is 
experimentally verified during MPCG production process. It is further 
demonstrated that the algorithm and system developed in this paper 
could satisfy the requirements of both speed and accuracy under the 
situation of industrial scene.

16:10-16:30 SunD04-2 

Novelty Detection for Multimode Process Using GANs with Learning 
Disentangled Representation 
Daoming Li Tsinghua Univ. 
Huangang Wang Tsinghua Univ. 
Junwu Zhou State Key Laboratory of Process Automation in 

Mining & Metallurgy 
Modern industrial processes often need to switch between multiple 
modalities, but there is often a lack of sufficient label samples in 
modeling, which makes traditional data-driven novelty detection methods 
face many challenges. Generative adversarial networks (GANs) have 
demonstrated excellent feature extraction and pattern description 
capabilities on unsupervised learning tasks. This paper proposes a novel 
GAN model for multimodal novelty detection called MMNDGAN. 
MMNDGAN can learn the multimodal distribution by maximizing the 
mutual information between latent category code variables and 
generated data, and learn disentangled representation in latent space of 
the original data through an auto-encoder structure. We mine the 
information from local modals structure and common modal structure, 
and build a global detection method integrating multimodal local 
information. The experiments on Tennessee Eastman benchmark 
process verify the advantages of our method.

16:30-16:50 SunD04-3 

Quality prediction method for aluminum alloy ingot based on 
XGBoost 
Shen Yan Northeastern Univ. 
Dali Chen Northeastern Univ. 
Sen Wang Shanghai Baosight Software Co., Ltd. 
Shixin Liu Northeastern Univ. 
The quality of aluminum alloy ingots is very important to the performance 
of products. But the casting process is complicated. Chemical 
composition and other factors also have a great impact on the quality of 

the ingots. In this paper, based on the actual production of an aluminum 
casting plant in China, we propose a data-driven ingot quality prediction 
method using XGBoost. This method includes four parts: data collection, 
database construction, data cleaning and relation model establishment. 
Among them, data collection and database construction are based on 
process knowledge. Make sure the data is realistic. At the stage of data 
cleaning, the features which have great influence on the quality of ingot 
casting but are neglected in production are found. In dealing with the 
missing value, the fitting method is adopted to solve the serious problem 
of missing industrial data. The ensemble learning method is used to build 
the relational model. It can completely reflect the aluminum alloy casting 
process and make accurate prediction of ingot quality quantitatively. As 
can be seen from a large number of comparative experiment, the 
XGBoost model works very well and gives the key factors that affect the 
quality of ingots.

16:50-17:10 SunD04-4 

Design of Automatic Processing System Based on Industry 4.0 
Yulin Lv Anhui Univ. 
Feng Xie Anhui Univ. 
In order to realize the intelligence of the machinery manufacturing 
industry, an automatic processing system was designed by combining 
the key technologies of Industry 4.0. In this paper, a closed automatic 
processing line is formed by using automatic equipment such as 
machining center, automatic press, robot and AGV. On this basis, MES 
technology, industrial robot technology, machine vision technology and 
automatic logistics technology of industry 4.0 are applied to realize the 
intellectualization of workpiece processing system. Practice has shown 
that the system can automatically perform tasks such as workpiece 
identification, marking, transportation, machining, storage, and display. 
The whole system runs well and stably, which improves production 
efficiency and has better application prospects. 

17:10-17:30 SunD04-5 

Optimization for Process Routing in Steelmaking-Rolling 
Production 
Zhuohan Zhang Northeastern Univ. 
Jie Wang Northeastern Univ. 
Tian Chen Shanghai Baosight Software Co. ltd 
Shixin Liu Northeastern Univ. 
Based on order information, process programming and production 
capacity constraints, a process routing optimization model for 
steelmaking-rolling production is established. In this model, we take into 
account the total amount of surplus materials, the total amount of cross 
logistics and the priority coefficient of the conversion of primary and 
secondary processes. A variable neighborhood simulated annealing 
algorithm is used to test the model and algorithm using actual data. The 
experimental results show that the model and algorithm proposed in this 
paper can give better process routing schemes and provide decision 
support for planners. 

17:30-17:50 SunD04-6 

Defect prediction of low pressure die casting in crankcase 
production based on data mining methods 
Bo-Wen Yuan Northeastern Univ. 
Zhong-Liang Zhang Hangzhou Dianzi Univ. 
Xing-Gang Luo Northeastern Univ. 
Yang Yu Northeastern Univ. 
Jing-Ying Sun Northeastern Univ. 
Xiao-Hua Zou BMW Brilliance Automotive Ltd 
Xiao-Dong Zou BMW Brilliance Automotive Ltd 
Low pressure die casting (LPDC) is widely used in crankcase production. 
Owing to the unstable production situation and the complex shape of 
crankcase, porosity defect usually occurs in LPDC process which leads 
to low quality and low productivity. In thispaper, we apply data mining 
methods to predict the porosity defect in advance, so that we can take 
actions to prevent it from reoccurring in the next production part, thereby 
increasing the quality and productivity. Todoit, firstly, we collect 
production data from a real-world casting line. Secondly, we prepare the 
data for prediction by feature extraction and data preprocessing. Thirdly, 
we apply an ensemble algorithm named Forest of Local Tree(FLT) for 
defect prediction. Finally, we present a detailed experimental study of the 
proposed method. The results show that our method outperforms other 
five algorithms on five real-world datasets in terms of three indicators, 
recall, precision and F-measure. 

SunD05 Room05 
Control and Management on Smart City(III) 
(Special Session) 15:50-17:50 
Chair: Yuling Hu Beijing Univ. of Civil Engi. and Architecture 
CO-Chair:Yanhua Fu Northeastern Univ. 

15:50-16:10 SunD05-1 

Model Framework of Emergency Evacuation System Based on 
Multi-Paradigm Modeling 
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Haoxiang Guo Beijing Univ. of Civil Engineering and Architecture 
Yuling Hu  Beijing Univ. of Civil Engineering and Architecture 
Jingwan Liu  Beijing Univ. of Civil Engineering and Architecture 
Because complex systems contain multiple hybrid and interactive 
subsystems, it poses a huge challenge to simulation modeling. 
Simulation research based on multi-paradigm modeling has become an 
important method for the study of complex systems. Emergency 
evacuation system is a typical complex system, which has complex 
interaction among evacuation individual, emergency environment and 
emergency subsystem. In order to solve the problem of reusability, 
interoperability and configurability of evacuation system simulation 
models and improve the efficiency of model utilization, this paper 
proposes a multi-paradigm modeling framework for emergency 
evacuation research. A meta-model method based on three paradigms of 
agent, system dynamics and discrete events is proposed for constructing 
evacuation individuals, emergency environments and emergency events 
respectively. It gives a new idea for constructing evacuation simulation 
system models.

16:10-16:30 SunD05-2 

Research on Principle and Application of Maximum Entropy 
Boya Wu Beijing Univ. of Civil Engineering and Architecture 
Junyan Yi Beijing Univ. of Civil Engineering and Architecture 
Qiaoling Yong Beijing Univ. of Civil Engineering and Architecture 
Entropy is a measure of the degree of chaos in the system which comes 
from physics. Then scientists proposed information entropy form a 
mathematical perspective. Later, it discovered the relationship between 
entropy and information entropy. This broke down the barriers between 
disciplines and derived many related conceptual principles. Among them, 
the principle of maximum entropy is widely used in disciplines such as 
finance, computer, etc. and many applications and technologies based 
on it was emerged. This paper introduces the principle of entropy and 
maximum entropy principle and reviews the application and development 
of the maximum entropy principle in analysis of clustering, decision and 
spectrum. Drawing upon our literature survey this paper presents a new 
application of maximum entropy principle, called elastic net of clustering 
based on maximum entropy (ENCM), which applies the maximum 
entropy principle to elastic net to change the objective function to solve 
clustering. Experiments verify that this method could effectively improve 
the result of clustering.

16:30-16:50 SunD05-3 

Research on KDT-DBSCAN-based Personal Semantic Location 
Acquisition 
Rong Nie Beijing Engineering Research Center of Security 

Alarm and Security Check 
Zixuan Yao Beijing Univ. of Civil Engineering and Architecture 
Dong Wei Beijing Univ. of Civil Engineering and Architecture 
Kaizhang Hou Beijing Univ. of Civil Engineering and Architecture 
Jishuai Lin Haidian Branch of Beijing Public Security Bureau 
With the development of science and technology in recent years, the 
planning and construction of smart cities have entered a new era. Among 
them, smart city safety management is the foundation that supports the 
stable development of the entire city, and location-based services are 
one of its important technical support. The popularity of GPS-equipped 
devices provides a large amount of data for trajectory mining. Discovering 
personal semantic locations by mining these data is an application based 
on location services. Personal semantic locations are frequently visited 
by individual users and have significant semantic meaning to users (such 
as home, work place, etc.). The discovery of the user's personal semantic 
location involves obtaining the physical location and semantics. At 
present, related research mostly uses clustering algorithms to obtain the 
physical location, of which the DBSCAN algorithm is the most commonly 
used. When the traditional DBSCAN algorithm determines whether a 
sample belongs to a certain cluster, it will generate a large number of 
repeated calculations, which will reduce the program operation efficiency. 
In order to solve this problem, this paper proposes an improved DBSCAN 
algorithm KDT-DBSCAN. The algorithm uses a k-d tree to screen 
samples that need to be calculated. By excluding samples that do not 
need to be calculated, the purpose of improving the calculation efficiency 
can be achieved. In the problem of semantic location recognition, this 
paper pre-defines the daily behavior patterns of people, and identifies the 
location semantics based on the temporal characteristics of the samples 
in each category. When calculating the distance between samples, the 
algorithm proposed here is 8.8 times more efficient than the traditional 
algorithm.

16:50-17:10 SunD05-4 

Study on Optimization Model of Pipeline Network Scheduling Based 
on Gas Load Prediction  
Jindong Wang Beijing Univ. of Civil Engineering and Architecture 
Yahui Wang Beijing Univ. of Civil Engineering and Architecture 
Qing Liu Beijing gas Refco Group Ltd 
Aiming at the scheduling problem of local gas pipe network, an optimal 
scheduling model based on gas load prediction is proposed in this paper. 
Firstly, the model and solution of gas load prediction are built based on 

short and longtime memory method (LSTM). Then, according to the 
optimal scheduling results of the scheduling layer, the production plan is 
made, and the step-type correction strategy for dynamic flow and 
pressure parameters is studied and established to ensure the 
schedulable capacity between pipe networks. Tabu search algorithm (TS) 
with strong global search ability is selected to solve the scheduling layer 
optimization model. Finally, one year operation data of a gas company is 
selected for simulation experiment, and the results show that the model 
and optimization method are effective. 

17:10-17:30 SunD05-5 

Research on the daily life circle of college students in Shenyang 
based on the time and space behavior of College Students 
Yanhua Fu Northeastern Univ. 
Yingnan Sun Northeastern Univ. 
With the change of people's life style and life concept, the traditional 
planning mode based on administrative boundary can't meet the needs of 
production and life content. Therefore, the planning method that can 
break the administrative boundary and take the life circle as the research 
unit is increasingly becoming an important means to connect the city and 
residents, space and behavior, facilities and needs, and to create a 
people-oriented sharing and intelligent urban environment. However, in 
the previous theoretical research of life circle, the perspective of residents 
is often taken as the starting point, and there is no discussion on special 
attribute groups and individual needs. Therefore, from the perspective of 
college students, based on the questionnaire data of College Students' 
behavior and POI data obtained through the network, this paper uses 
ArcGIS software to analyze the network, grid analysis and other methods 
to describe the time and space of College Students' activity travel 
Distribution, summarizing the characteristics of College Students' 
temporal and spatial behaviors, analyzing the interaction mechanism 
between the characteristics and the urban built environment in a specific 
urban area, building a college students' life circle with college students as 
the main living group, and providing a new research perspective for the 
urban planning field, so as to provide a new perspective for the Univ. 
concentration area, Univ. City and other areas with special functions in 
the city Domain intelligence construction provides guidance. 

17:30-17:50 SunD05-6 

The Research of Building Electrical Fault Diagnosis Based on 
Experimental Platform 
Jiajun Wang Beijing Univ. of Architecture and Civil Engineering 
Yahui Wang Beijing Univ. of Architecture and Civil Engineering 
In the building electrical system, the faults need to be classified and 
located accurately. In this essay, the building electrical test platform was 
utilized as the research and verification object of fault diagnosis to supply 
the test data and verify the availability of different algorithms. Choosing 
the neural network to verify the model in the fault diagnosis system, the 
result indicated that RBF Network and BP Network can both diagnose the 
fault and the rate of convergence is satisfactory, and the RBF Network 
has the advantages of the accuracy and stability in this experiment. The 
application data collection system can collect the test data, and this 
function realizes the experimental platform’s data collection, storage and 
waveform display, smart fault diagnosis, etc. 

SunD06 Room06 
Robust control 15:50-17:50 
Chair:Hou Ting    Shandong Normal Univ. 

Shandong Univ. of Science and Tech. 
CO-Chair: Xiaoqin Mo Sanya Univ. 

15:50-16:10 SunD06-1 

Finite Frequency Robust H∞  Filtering for Uncertain Spatially 
Interconnected Time-delay Systems With Interconnected Chains 
Guopeng Wang Nanjing Inst. of Tech. 
Wen Qin Nanjing Inst. of Tech. 
Xiaokai Zhai Nanjing Univ. of Science and Tech. 
This paper deals with the problem of delay-dependent robust H1 filtering 
for uncertain spatially interconnected time-delay systems (SITSs) with 
interconnected chains in finite frequency domains. First, by the 
delay-dependent finite frequency bounded ream lemma (BRL) for 
uncertain SITSs with interconnected chains, a finite frequency robust 
H1 filter design method can be derived by solving a set of linear matrix 
inequalities (LMIs). Finally, a numerical example is provided to clearly 
demonstrate the effectiveness of the proposed method. 

16:10-16:30 SunD06-2 

A New Adaptive Sliding Mode Control for A Mismatched 
Second-order System 
Guo Jianguo Northwest Polytechnical Univ. 
Lu Ningbo Northwest Polytechnical Univ. 
Yang Shengjiang Northwest Polytechnical Univ. 
Zhou Jun Northwest Polytechnical Univ. 
A new adaptive sliding mode controller is proposed for a second-order 
nonlinear dynamic system with the mismatch uncertainties. Firstly, a 
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novel sliding surface with arctan function and the adaptive   
parameter is presented to be stable asymptotically of the system states 
on the sliding mode. Secondly, a nonlinear sliding mode controller is 
derived from the asymptotical stability of the closed-loop control system    
by Lyapunov method to eliminate the effect of the mismatch 
disturbances. Finally, an illustrative example is given to show that the 
sliding mode is more insensitive to the mismatched disturbances under 
the proposed adaptive sliding mode controller than those of two kind of 
sliding mode controllers.

16:30-16:50 SunD06-3 

Smart Active Vibration Control System Using Piezoelectric Materials 
Mao Cui Northwestern Polytechnical Univ. 
Wei Tang Northwestern Polytechnical Univ. 
Yuying Han Northwestern Polytechnical Univ. 
Ze Li Northwestern Polytechnical Univ. 
Vibration suppression has become one of the major issues for modern 
transportation. The active vibration control of smart structures has 
received a lot of attention in the field of vibration suppression. A smart 
active control system comprising of piezoelectric materials, signal 
conditioning circuits and the embedded hardware is proposed in this    
paper. The system is featured with self-sensing ability, less components 
and low-power consumption. A robust controller is designed for this 
system. The validating experiments show that the proposed smart control 
system is able to efficiently suppress the modal vibrations.

16:50-17:10 SunD06-4 

Improvement on robust anti-windup design based on QFT 
Xiaoqin Mo Sanya Univ. 
Sanli Fu Sanya Univ. 
In this work, the anti-windup design method based on Quantitative 
Feedback Theory (QFT) will be analyzed and an appropriate sector for 
nonlinear part will be proposed to improve the anti-windup design. Circle 
Criterion is a powerful tool to determine the stability boundaries for QFT 
anti-windup design when anti-windup structure is transformed into Lur’e 
problem and the nonlinear operator is defined by a static sector-bounded 
nonlinearity. And the selection of sector is important for using Circle 
Criterion to determine the stability boundary. So this work investigates an    
appropriate sector for nonlinear part to obtain a less conservative stability 
boundary which can makes it more resilient to design the AW 
compensator controller. Finally, a robust AW example will be showed, 
making explicit the advantage of the proposed method in this work in 
relation to the previous approaches. 

17:10-17:30 SunD06-5 

Reliable Event-Triggered Control for Switched Linear Systems 
Yunji Su Nanjing Univ. of Science and Tech. 
Weiqun Wang Nanjing Univ. of Science and Tech. 
Tianrui Li Nanjing Univ. of Science and Tech. 
In this paper, the problem of reliable control of switched linear systems 
with actuator failure under the event-triggered mechanism is investigated. 
By using multiple Lyapunov function method and average dwell time     
approach, sufficient conditions are obtained to ensure the exponential 
stability of switched systems. Furthermore, a reliable event-triggered 
state feedback controller is designed for the closed-loop switched 
systems. Finally, a numerical example is given to illustrate the 
effectiveness of the results. 

17:30-17:50 SunD06-6 

Finite horizon H2/H-infinity control for nonlinear Markov jump 
systems 
Lifan Kang Shandong Univ. of Science and Tech. 
Hou Ting Shandong Normal Univ. 

Shandong Univ. of Science and Tech. 
This paper describes the problem of finite horizon H2=H1 control for 
nonlinear stochastic Markov jump systems governed by Ito-type 
equations with state, control and external disturbance dependent noise. 
We firstly derived nonlinear stochastic bounded real lemma and nonlinear 
optimal regular problem for the considered system. Further, it was 
showed that the finite horizon H2=H1 control under consideration is 
associated with the four cross-coupled Hamilton-Jacobi equations. A 
sufficient condition and a necessary condition for the existence of the 
H2=H1 controller were presented respectively. 

SunD07 Room07 
Process control and predictive control (I) 15:50-17:50 
Chair: Dongxiang Zhang  Beijing Inst. of Tech. 
CO-Chair: Jianfeng Su Beijing Inst. of Tech. 

15:50-16:10 SunD07-1 

PID Control of Iodine Molecules Containing Gas Generator Based on 
Differential Evolution Algorithm 
Lihua Wang Beijing Inst. of Tech. 

Jianfeng Su Beijing Inst. of Tech. 
Liyuxin Chen Beijing Inst. of Tech. 
Dongxiang Zhang Beijing Inst. of Tech. 
In this paper, a simple design method of iodine molecules containing gas 
generator is proposed. Then the mathematical model of the system is 
derived and the transfer function of the system is obtained by step 
response modeling. Meanwhile, a method of optimizing PID controller 
parameters in real time using a differential evolution algorithm is 
proposed, which solves the problem that the existing PID controller 
parameter tuning methods are complicated and take a lot of time. Finally, 
the different control schemes are compared in simulation, and the results 
show that the control algorithm proposed in this paper has better 
performance even if there is external interference. Key Words: Gas 
Generator, Iodine, PID Control, Differential Evolution Algorithm, Real 
Time. 

16:10-16:30 SunD07-2 

Optimizing LADRC Bubble Tower Control System Based on 
Differential Evolution Algorithm 
Jianfeng Su Beijing Inst. of Tech. 
Lihua Wang Beijing Inst. of Tech. 
Liyuxin Chen Beijing Inst. of Tech. 
Dongxiang Zhang Beijing Inst. of Tech. 
The linear active disturbance rejection controller (LADRC) does not rely 
on models and has strong robustness, which makes it widely used in 
engineering fields. In the chemical process, the internal mechanism of the 
bubble column reactor is complicated. It is difficult to model, has many 
interferences and is impossible to measure, so the control effect of 
LADRC has huge application potential. In order to solve the problem that 
the parameters of LADRC are not conducive to tune, this paper proposes 
a method for tuning LADRC parameters based on differential evolution 
algorithm. The simulation results show that the control system has good 
robustness, can effectively suppress the effects of model uncertainty and 
external uncertain disturbances, and has good control effect in the 
removal of iodine process in acid environment in the bubble column.

16:30-16:50 SunD07-3 

Piston Displacement Tracking of Hydraulic Propulsion System in 
Horizontal Well of Coal-bed Methane Based on Sliding Mode Control 
Zicheng Li Wuhan Inst. of Tech. 

Hubei Key Laboratory of Optical Information and 
Pattern Recognition 

Yangwu Chen Wuhan Inst. of Tech. 
Houneng Wang Wuhan Inst. of Tech. 
According to the principle of similar hydraulic driving shield machine and 
electro-hydraulic servo valve, the AMESim model of the hydraulic driving 
system of coal-bed methane (CBM) horizontal well is designed and 
established. By introducing the sliding surface and the switching function 
of sliding mode control, a sliding mode control algorithm is 
proposed to realize the tracking control of the desired displacement. In 
this paper, the hybrid simulation combining Simulink controller and 
AMESim physical model is implemented for the simulation of the control 
of piston displacement tracking for hydraulic propulsion system. The 
simulation results show that the proposed algorithm has good tracking 
accuracy.

16:50-17:10 SunD07-4 

Noise-blocking based receding horizon state estimation for 
constrained linear systems with multi-channels 
Fanghui Yu Zhejiang Univ. of Tech. 
Defeng He Zhejiang Univ. of Tech. 
Chenhui Xu Zhejiang Univ. of Tech. 
This paper investigates the receding horizon state estimation for 
multi-channel constrained linear systems based on noise blocking. A fast 
receding horizon estimation algorithm is presented to improve the 
computation burden problem. In contrast to the standard receding 
horizon estimation, the move blocking structure is enforced into the 
estimated process noise sequence over the estimate window which can 
decreases the number of optimized variable and reduces the online 
computational burden when solving the receding horizon estimation 
problem. The stability of state estimation is proved by using the Lyapunov 
stability arguments. Finally, some comparisons to standard receding 
horizon estimation methods are adopted to illustrate the effectiveness of 
the proposed algorithm in terms of the computational burden. 

17:10-17:30 SunD07-5 

A Soft Sensor Prediction Model for NOX Concentration based on 
AWLS-SVM 
Wenjin Yan Key Laboratory of Advanced Process Control

 for Light Industry (Ministry of Education) 
Fei Liu Jiangnan Univ. 
The nitrogen oxides (NOx) emissions from coal-fired boilers cause air 
pollution, and the denitration process has widely used to reduce NOx. 
Focusing on industrial denitrification with selective catalytic reduction 
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(SCR) in thermal power plant, a soft sensor model has been established 
by using adaptive weighted least square support vector machine 
(AWLS-SVM), which aims to predict the mass concentration of NOx. By 
introducing the criterion of average change of weights, the adaptive 
adjustment can be guaranteed to converge. Also the parameters of kernel 
function have been optimized by particle swarm algorithm, which 
improves the accuracy of the proposed model. Through the validation 
with industrial process data, the soft-sensing model based on 
AWLS-SVM method has better prediction ability. 

17:30-17:50 SunD07-6 

Application of improved ADRC and Smith prediction in constant 
temperature control of instant water heater 
Xiang Wang Northeastern Univ. 
Guoliang Zhao Northeastern Univ. 
Ke Zhang Northeastern Univ. 
Yang Cao Northeastern Univ. 
Jun Gong Northeastern Univ. 
Benke Liu Northeastern Univ. 
Aiming at the problems of temperature control of instant water heater 
caused by multiple disturbances, complex dynamic characteristics and 
large time delay, it was proposed that an improved ADRC based on 
estimation error compensation combined with Smith prediction. Firstly, 
the mathematical model is abstracted as a first-order inertial system with 
hysteresis through the mathematical modeling of the instant water heater. 
Secondly, an improved ADRC based on incomplete compensation is 
designed to eliminate both external and internal disturbances. Thirdly, 
based on the improved ADRC, a Smith estimator compensator is 
introduced to improve the tracking accuracy and robustness. Finally, 
Simulation results show that the improved ADRC given in this paper is 
superior to traditional ADRC, and has better tracking effect and control 
accuracy. 

Room08 
15:50-17:70 

Beijing Institute of Technology

SunD08 
Multi-robot communication and coordination 
Chair: Yuting Zhao
CO-Chair: Nankai Chen Hunan Univ. 

15:50-16:10 SunD08-1 

Effective Decoupled Planning for Continuous Multi-Agent Pickup 
and Delivery 
Zhenbang Nie Shenyang Institute of Automation 
Peng Zeng Shenyang Institute of Automation 
Haibin Yu Shenyang Institute of Automation 
Continuous MAPD (Multi-Agent Pickup and Delivery) problem is widely 
encountered in material  transportation systems. TP (Token Passing) is 
a conflict-free, deadlock-free algorithm for continuous MAPD problems. 
However, when TP is used, the number of tasks simultaneously handled 
by agents is limited by the number of task  endpoint locations. To solve 
this problem, ITP (Improved Token Passing) is proposed in this paper. An 
extra path  planning procedure is introduced to improve agent utilization. 
A complete and optimal A*-based algorithm is designed  to solve the low 
level single agent path planning problem. ITP increases system 
throughput by exploiting all available  agents, and remains conflict-free 
and deadlock-free. Experiment result shows that ITP outperforms TP in 
terms of system  makespan under heavy workload in congested 
workspace. 

16:10-16:30 SunD08-2 

Multi - Mobile Robot Leader -Follower Formation Distributed Control 
Under Switching Topology 
Nankai Chen Hunan Univ. 
Yaonan Wang Hunan Univ. 
Lin Jia Hunan Univ. 
According to the characteristics of nonholonomic mobile robot kinematics 
model, this paper analyzes the  changes of topology among multi-mobile 
robots, and proposes a distributed formation control method. Firstly, the 
dynamic and kinematics equations of the multi-mobile robot system are 
analyzed, and a distributed estimation strategy  for system stability is 
proposed under the condition of fixed topology. Then, considering the 
stable switching topology,  the globally uniform exponential convergence 
conditions of leader-follower formation system are studied by Lyapunov 
method. Finally, the upper and lower bounds of the convergence time of 
hybrid switching systems are determined by the  mean delay time 
method. Simulation results show that these method are feasible. 

16:30-16:50 SunD08-3 

Multi-Agent Planning Under Complex Constraints for Deep-Space 
Probes Group 
Yuting Zhao Beijing Institute of Technology 
Zhaoyu Li Beijing Institute of Technology 
Shenying Zhu Beijing Institute of Technology 
Zixuan Liang Beijing Institute of Technology 
Rui Xu Beijing Institute of Technology 
With the development of launch technology and the miniaturization of 

probes, multi-probe systems can be used in space missions, and the 
demand for on-board planning is rising. Multi-probe planning needs tasks 
to be allocated properly to increase the total task profit and satisfy the 
complex time and resource constraints of probes. We propose to solve 
this problem using a multi-agent system, taking advantage of its 
negotiation strategy in task allocation to increase the global task profit. 
And we add complex constraint handling ability to agents, to deal with the 
more realistic and detailed constraints models in practical engineering. 
Before planning starts, a dynamic distributed multi-probe group formation 
pattern is designed to cope with the unstable communication condition 
between probes. In the multi-agent system, two types of agents are 
designed: execution agents represent task accomplish abilities of probes 
and target agents represent target requirements in the task. A novel 
three-phase multi-agent negotiation planning method is proposed, target 
agents ask for high-profit actions and execution agents respond depend 
on constraints and optimal strategy. The last phase of planning satisfies 
resource constraints through an action-bind strategy, which can handle 
constraints between overlapped resource consumption and resource 
generation actions. The experimental results show that the proposed 
multi-agent planning method can obtain rational plans satisfying complex 
constraints and increases the task profit compared to the traditional 
greedy search method. 

16:50-17:10 SunD08-4 

Cooperative Search Self-Organizing Strategy for Multiple Unmanned 
Aerial Vehicles Based on Probability Map and Uncertainty Map 
Linjie Chen Beihang Univ. 
Qiankun Liu Beihang Univ. 
Yifei Yang Beihang Univ. 
Lin Deng Beihang Univ. 
Yipeng Liu Beihang Univ. 
Multiple unmanned aerial vehicles (UAVs) cooperative search is a typical 
task in life. This paper focuses on  self-organizing search strategy. First, 
the environment model of the mission area and the UAV model are 
established. Second, in  order to make full use of the UAV's detection 
information to guide search, the updating rules of probability map and 
uncertainty  map are established in this paper. Third, the distributed 
decision method based on receding horizon techniques is used to make 
decisions on the search direction of each UAV, and the improved genetic 
algorithm is used to optimize. Experiments show that  the self-organizing 
search strategy is more efficient than formation search and random 
search, and the environment model  adopted in this paper is more 
efficient compared with the single probability map model. Experiments 
show that the distributed  decision method not only ensures the search 
effect, but also reduces the computation and communication of the fusion 
center,  which makes UAVs search system more robust. 

17:10-17:30 SunD08-5 

Formation control of multiple mobile robots with prescribed 
performance 
Wuxi Shi Tiangong Univ. 
Qingwei Wang Tiangong Univ. 
Lisen Gong Weifang Engineering Vocational College 
In this paper, a formation control approach is developed for 
leader-follower formation of multiple mobile  robots with prescribed 
performance. In order to apply prescribed performance to the mobile 
robot formation, we design a  transformation function to transform the 
original formation tracking errors with constrained into an equivalent 
unconstrained one. Then, a new controller is proposed based on 
kinematic model. It is proved that all signals in the  closed-loop system 
are bounded and that the formation tracking errors converge to a small 
neighborhood of the origin  with the prescribed performance bounds. 
The simulation results verify the effectiveness of the proposed method. 

17:30-17:50 SunD08-6 

Efficient Role Assignment with Priority in Robocup3D 
Li Chen Nanjing Univ. of Posts and Telecommunications 
Sinyan Qin Nanjing Univ. of Posts and Telecommunications 
Kuihan Chen Nanjing Univ. of Posts and Telecommunications 
Jiaao Chen Nanjing Univ. of Posts and Telecommunications 
Zhiwei Liang Nanjing Univ. of Posts and Telecommunications 
Low-level skills such as walking and kicking are always the focus of work 
in recent years, which are the key  factor in winning the game. However, 
as the RoboCup3D soccer league develops rapidly, the high-level 
strategy is taking  its role and becoming a nonnegligible point. With the 
emergence and widespread use of the long pass technology, any  space 
which are not watched for on the field can become a potential threat to be 
scored. As to best prevent opponents  from scoring, this paper proposes 
a role assignment with priority using Kuhn-Munker algorithm, which can 
effienciently  solve this problem and provide great flexibility and mobility 
for the team's tactical switch at the same time. 

SunD09 Room09 
Automatic control of unmanned systems (III) 15:50-17:50 
Chair: Ping Li     Huaqiao Univ. 
CO-Chair: Pei Liu AVIC Xi'an Flight Automatic Control 
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Research Inst. 

15:50-16:10 SunD09-1 

Development of Bridge Detection UAV Based on FPGA and Pixhawk 
Qiqi Wu Guangxi Univ. of Science and Tech. 
Wenguang Luo Guangxi Univ. of Science and Tech. 
Cuixia Lin Guangxi Univ. of Science and Tech. 
In order to solve the shortcomings of traditional UAV bridge detection, a 
special UAV for bridge detection was developed. This paper focus on the 
three problems of UAV reliability, flight positioning and data transmission. 
The improved Pixhawk flight controller is adopted in the UAV. The 
reliability problem is solved by using a combination of FPGA and sensor 
array, the positioning problem is solved by using a combination of RTK 
and 3D positioning, and the data transmission problem is solved by using 
a 4G transmission system. The UAV prototype tests show that the 
functions and reliability of the bridge detection UAV have achieved the 
intended design purpose and have high application value. 

16:10-16:30 SunD09-2 

Research on Improved RRT Path Planning Algorithm 
Qiang Liu Guangxi Univ. of Science and Tech. 
Wenguang Luo Guangxi Univ. of Science and Tech. 
Zhitao Wang Guangxi Univ. of Science and Tech. 
Ming Ma Guangxi Univ. of Science and Tech. 
The traditional RRT (Rapid-exploration Random Tree) path planning 
algorithm has poor real-time performance and large random adjustment 
of algorithm parameters, because it requires a large amount of 
calculations to traverse the entire planning task space. In order to solve 
the above problems, this paper analyzes the influence on the algorithm 
performance of the two parameters of step size and selection probability 
through experiments and statistical analysis of the data. Based on above 
research results, the principle of algorithm parameter selection and the 
improved deredundant node algorithm in the process of random tree 
growth are put forward. Finally, experimental simulation and data 
collation statistics confirm that the improved RRT path planning algorithm 
can achieve pruning in the process of random tree growth to make the 
algorithm quickly converged to the target point, and improves the 
efficiency of algorithm path planning.

16:30-16:50 SunD09-3 

Robust Control Design with Novel Extended Disturbance Observer 
for Quadrotor Vehicle 
Hamid Maqsood Northwestern Polytechnical University Xi'an. 
Yaohong Qu Northwestern Polytechnical University Xi'an. 
Muhammad Taimoor Northwestern Polytechnical University Xi'an. 
Bing Yang Northwestern Polytechnical University Xi'an. 
This paper proposes composite control scheme for attitude and altitude 
tracking of quadrotor using terminal sliding mode control strategy and a 
novel extended disturbance observer. A sliding manifold is synthesized 
based on the estimated output of extended disturbance observer that has 
strong ability of perfect estimation of exogenous disturbances. The 
observer offers a tool to vanish the effect of mismatched disturbances 
and the composite control algorithm devise swift adaptation and 
convergence of the flight control when subjected to exogenous 
perturbations. Moreover, wider class of disturbances are considered in 
this study and the effectiveness of the proposed control method is 
validated by the simulation results. 

16:50-17:10 SunD09-4 

Guidance Laws for Path Following Control of Surface Vehicles 
Zhengyang Wang Beijing Inst. of Tech. 
Bo Wang Beijing Inst. of Tech. 
Qing Fei Beijing Inst. of Tech. 
This paper investigates the fixed-time guidance laws for surface vehicles 
to pursue the maneuvering target at a desired heading in the presence of 
disturbance. We propose a new guidance law based on the constant 
bearing principle, which guarantees the fixed-time convergence of the 
line-of-sight angular rate regardless of different initial states. Using the 
proposed guidance law and a new sliding surface, we can track the 
maneuvering target at a desired angle in fixed time. The proposed 
algorithms are validated in several simulations. 

17:10-17:30 SunD09-5 

Unmanned Aerial Vehicle (UAV) Path Planning Based on Improved 
Pre-planning Artificial Potential Field Method 
Hong Shen Huaqiao Univ. 
Ping Li Huaqiao Univ. 
The improvement of Artificial Potential Field Method (APF) is proposed 
for the problem that the existence of local minimum severity of the 
traditional artificial force field method leads to the failure of path planning. 
This method introduces the Rapidly-exploring Random Trees (RRT) 
algorithm for path pre-planning and generates a pre-planned path fiom 
start to finish. This algorithm takes the pre-planned path node as the new 

gravitational source, weakens the role of target point and emphasizes the 
path coherence. In the process of path planning, the function of the 
repulsive potential field is improved to ensure the accessibility of the 
gravitational source and to guarantee the success of path planning. The 
simulation results show that the method can effectively avoid local 
minimum values and has good adaptability. 

17:30-17:50 SunD09-6 

A Simulation Study of Integrated Maneuver Trajectory Control 
Pei Liu AVIC Xi'an Flight Automatic Control Research Inst. 
Hao Wang AVIC Xi'an Flight Automatic Control Research Inst. 
Aiming at the maneuver control problem that depends on the standard 
maneuver library or pilots experience, a method is proposed to improve 
the Monte Carlo Tree Search algorithm based on Receding Horizon 
Control. Through establishing a search model to find the maneuver 
sequence, meanwhile updating the state of UAV by iteration until the 
maneuver target is reached. The simulation results show that maneuver 
missions can be completed with a high success rate in different 
conditions and for different targets. Moreover, it is demonstrated that the 
algorithm is relatively robust with respect to parameters perturbation 
experiment. 

SunD10 Room10 
Fault diagnosis and predictive maintenance (II) 15:50-17:50 
Chair: Xiarun Guo Civil Aviation Univ. of China 
CO-Chair: Jie Xu Beijing Jiaotong Univ. 

15:50-16:10 SunD10-1 

Robust Model Predictive Fault-Tolerant Control for Time-delay 
Uncertain Systems  
Xukai Hu Nanjing Univ. of Aeronautics and Astronautics 
Pu Yang Nanjing Univ. of Aeronautics and Astronautics 
Qibao Shu Nanjing Univ. of Aeronautics and Astronautics 
Dejie Li Nanjing Univ. of Aeronautics and Astronautics 
For a class of time-delay discrete systems with constraints, actuator faults 
and polytopic-type uncertainties, the problem of robust fault-tolerant 
control is researched in this paper. Firstly, a new state space model with 
output error is introduced for reference trajectory tracking control, which 
provides more scope for controller designs and improves control effect. 
Then based on the predictive control theorem, a min-max robust model 
predictive control (RMPC) algorithm which considers time delay and the 
fault model is proposed. Using linear matrix inequality (LMI) technology 
and Lyapunov theory, the min-max optimization problem is transformed 
into a minimization problem and the asymptotic stability of closed-loop 
system is proved. Finally, the algorithm comparison experimental results 
on the quadrotor semi-physical simulation platform validate the feasibility 
and effectiveness of the proposed control scheme. 

16:10-16:30 SunD10-2 

Supervised Optimum Path Forest Algorithm for Fault Diagnosis of 
Photovoltaic Array 
Xunhao Wu College of Information Science and Engineering 
Ziwen Zhang College of Information Science and Engineering 
Sizhe Gong College of Information Science and Engineering 
When the photovoltaic (PV) system fails, the power generation efficiency 
is greatly reduced or even leads to incidents, that is why the fault 
diagnosis of the PV system is very necessary. This paper proposed an 
optimum-path forest (OPF) photovoltaic arrays fault diagnosis method. 
According to the characteristics of the photovoltaic panel, seven factors 
were selected as the characteristic parameters for studying the fault 
diagnosis of PV system. Then, combined with the actual measurement 
data and the simulated measurement data, the complete graphs and the 
minimum spanning trees were obtained in turn, and finally the OPF 
classifier was obtained which was used for fault diagnosis and 
classification. At the same time, this paper also compared the OPF 
algorithm with other algorithms such as Linear SVM, Fine KNN, Linear 
discriminant and Boosted Trees that showed the OPF algorithm has very 
high speed and accuracy and is more suitable for fault diagnosis of PV 
system in practical application. In addition, this paper also optimized the 
traditional OPF method which improves the speed of classification. 
Finally, the actual fault detection of PV system was built and achieved 
good fault diagnosis effect. 

16:30-16:50 SunD10-3 

Thruster fault feature extraction method for underwater vehicle 
Dacheng Yu Harbin Engineering Univ. 
Ke Deng Harbin Engineering Univ. 
Wei Gong Harbin Engineering Univ. 
Mingjun Zhang Harbin Engineering Univ. 
Zhenzhong Chu Shanghai Maritime Univ. 
A novel thruster fault feature extraction method for autonomous 
underwater vehicle(AUV) is presented in this article. When using fractal 
dimension method to extract the thrust fault feature from state quantity, 
the noise feature value may be greater than the fault feature value, which 
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lead to failure of fault feature extraction. To solve this problem, this paper 
proposes an improved method based on empirical mode decomposition, 
fractal dimension and the short-time higher frequency component 
positioning algorithm to extract fault features from state quantitiy. In this 
paper, the empirical mode decomposition(EMD) is used to replace the 
filtering method of the fractal dimension. The rolling time windows are 
introduced into the high frequency part of EMD, and the fractal dimension 
mutation at the time of fault occurrence is captured by calculating the 
fractal dimension of small samples in each time window. Fault feature 
extraction is completed by extracting the maximum value of the fractal 
dimension mutation. When using the fractal dimension method to extract 
the thruster fault feature from the control quantity, the calculation time is 
too long. To reduce the calculation time,this paper proposes a fault 
feature extraction and identification method based on fractal dimension 
and the support vector regression algorithm(SVR). In this paper, the ideal 
SVR model between control quantity and fractal dimension for different 
thruster fault is established, and the fault feature is extracted from the 
original data by SVR model.The effectiveness of the improved method is 
verified by the pool experimental data of an underwater vehicle. 

16:50-17:10 SunD10-4 

Rolling Bearing Fault Diagnosis Based on Wavelet Package 
Transform and IPSO Optimized SVM 
Yang Shao Shandong Univ. at Weihai 
Xianfeng Yuan Shandong Univ. at Weihai 
Chengjin Zhang Shandong Univ. at Weihai 
Chuanzheng Liu Shandong Univ. at Weihai 
An intelligent rolling bearing fault diagnosis method based on wavelet 
package transform (WPT) and an improved particle swarm optimization 
algorithm (IPSO) optimized support vector machine (SVM) is proposed. 
Firstly, WPT is adopted to obtain the energy distribution of the collected 
signals and the feature vectors are selected and extracted based on the 
decomposed different frequency signal components. Secondly, the 
parameter optimization process of SVM is conducted based on the 
proposed IPSO to improve the diagnosis accuracy. The improvements of 
IPSO are achieved by using the chaotic tent map and Lévy flight 
mechanism, where the chaotic tent map is used to initialize the solution 
space and the Lévy flight mechanism is selected to maintain the diversity 
of the population. Finally, feature vectors of different fault types are 
inputted into IPSO-SVM to classify different fault samples. Based on the 
well-known CWRU bearing dataset, extensive comparison tests are 
carried out to show the effectiveness and superiorities of the proposed 
method. 

17:10-17:30 SunD10-5 

Irregular Phase Partition and Synchronization Based on Window 
PCA Model for Uneven Batch Process Monitoring  
Wen Yin Civil Aviation Univ. of China 
Runxia Guo Civil Aviation Univ. of China 
In general, batch process exhibit uneven multiphase characteristics in 
batch-wise, resulting in no significantly statistical characteristics over 
batches. In order to handle this issue, this paper first proposes a stepwise 
sequential phase partition method based on window principal component 
analysis (PCA) model for accurate irregular phase identification. Then, in 
order to align similar process events of uneven phases, a dynamic time 
warping (DTW) based method is proposed for synchronization of uneven 
phase trajectories, where the optimal target length is studied from the 
aspect of statistical analysis. Besides, for data supplement in phase 
synchronization, a window-based PCA models are developed for data 
estimation. In this way, uneven length phases are synchronized to the 
target length and similar process events over batches correspond at the 
same time, which makes statistical characteristics well revealed. In the 
end, a variable-unfolding based modeling method is designed for each 
phase. So in online monitoring, samples are projected into the 
corresponding model to achieve accurate monitoring. In order to verify 
the effectiveness of the proposed method, the proposed methods are 
performed on gear transmission process with the uneven length problem. 

17:30-17:50 SunD10-6 

Research on locomotive motor bearing diagnosis method based on 
wavelet threshold denoising and correlation analysis combined with 
EMD decomposition and LSTM neural network  
Chuankai Sun Beijing Jiaotong Univ. 
Jie Xu Beijing Jiaotong Univ. 
Lili Xu Beijing Jiaotong Univ. 
Guangyi Wang Beijing Jiaotong Univ. 
Yazhi Xu CRRC TANGSHAN CO.,LTD 
The safe operation of maglev trains is inseparable from the health status 
of each component, and fault diagnosis of components is of great 
significance. In this paper, taking the bearing of a magnetic levitation 
motor as an example, a fault diagnosis method based on wavelet 
threshold denoising and correlation analysis combined with 
EMD(Empirical Mode Decomposition) decomposition and LSTM(Long 
Short-Term Memory) neural network is proposed. This article first 
compares the optimized EMD decomposition with traditional 
Time-frequency domain analysis to show the superiority of its 

performance. Then, Use the IMF component with the largest correlation 
coefficient obtained from the optimized EMD decomposition as the input 
of the LSTM neural network.Set network parameters and structure to 
complete the detection of bearing failure status. This paper uses a certain 
type of SKF bearing signal as an example to verify it. The results show 
that the method has a high accuracy in the diagnosis of normal status, 
gear fault, outer race fault, inner race fault and roller fault. 

SunD11 Room11 
Theory and application of nonlinear systems (I) 15:50-17:50 
Chair: Keyong Shao  Northeast Petroleum Univ. 
CO-Chair: Shixi Hou Hohai Univ. 

Jiangsu Key Laboratory of Power Transmis
sion and Distribution Equipment Technology 

15:50-16:10 SunD11-1 

VTOL Control of Tailsitter UAV Under Crosswind Disturbances 
Linfeng Wu Tsinghua Univ. 
Chunwen Li Tsinghua Univ. 
Qingqing Ding Tsinghua Univ. 
Chao Wang Tsinghua Univ. 
Le Zhu Tsinghua Univ. 
Xiyue Tan Wyoming Seminary 
To solve the problem of crosswind disturbances and thrust boundedness 
for tailsitter vertical take-off and landing (VTOL) unmanned aerial vehicle 
(UAV) control, this paper presents a control method by taking advantage 
of the aircraft’s rolling freedom to decrease the crosswind disturbances 
and relax the restriction on maximum thrust. First, a mathematical model 
was constructed to illustrate the relationship of wind direction, aircraft 
attitude and disturbance force. Next, a new attitude extraction algorithm 
using wind direction was designed based on the traditional backstepping 
control method. And the control input was limited by saturated function 
method to solve the problem of thrust boundedness. Finally, a position 
controller for tailsitter aircraft was designed with simulation showing its 
effectiveness. 

16:10-16:30 SunD11-2 

Finite-time synchronization of fractional Chen chaotic systems with 
different orders 
Keyong Shao Northeast Petroleum Univ. 
Xinyu Huang . Northeast Petroleum Univ. 
Zihui Xu Northeast Petroleum Univ. 
Yujun Yan Northeast Petroleum Univ. 
This paper discusses the finite-time synchronization of fractional-order 
Chen chaotic systems with different orders. Based on the properties of 
fractional calculus, fractional-order systems with different orders are 
transformed into problems of the same order，and a finite-time controller 
is designed by using the definition of finite-time synchronization, which 
makes the value of synchronization error system tend to zero in finite 
time, and then the finite-time synchronization of fractional-order chaotic 
systems with different orders is realized. The numerical simulation results 
verify the effectiveness and feasibility of the designed controller.

16:30-16:50 SunD11-3 

Small Signal Modeling and Decoupling Control of VSC-MTDC 
Weiwei Zou Lanzhou Jiaotong Univ. 
Haiying Dong Lanzhou Jiaotong Univ. 
Xiaojing Chen Lanzhou Jiaotong Univ. 
Kaiqi Liu Lanzhou Jiaotong Univ. 
In this paper, VSC-MTDC(Voltage Source Converter based 
Multi-Terminal Direct Current) is taken as the research object. Based on 
the small signal model, the coupling mechanism between the converter 
stations and the AC / DC side of the converter station in the VSC-MTDC 
is revealed, and the decoupling control strategy is studied to weaken the 
interaction between the converter stations. Firstly, the small signal model 
of VSC-MTDC is constructed from three parts: AC network, controller and 
DC network. Based on the small signal analysis method, the coupling 
mechanism of VSC-MTDC is revealed, and then a local DC voltage 
feedback decoupling control strategy is proposed to restrain the coupling 
between converter stations. The simulation results show that the 
decoupling control strategy can effectively reduce the mutual interference 
between converter stations and improve the stability of the whole system.

16:50-17:10 SunD11-4 

Global Robust Output Regulation for High-order Unknown Nonlinear 
Multi-agent Systems with Unknown Control Directions 
Shaoning Liu Qufu Normal Univ. 
Qiangde Wang Qufu Normal Univ. 
Chunling Wei Qufu Normal Univ. 
In this paper, we study the global robust output regulation for a class of 
high-order unknown nonlinear multi-agent systems with unknown control 
directions and unknown exogenous disturbances. Comparing to the 
current results, the challenge existed in this paper is that the exogenous 
disturbance does not have explicit expression but only the unknown 
upper bound. A Nussbaum-type function is adopted in the proposed 
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control protocol to resolve the problem of unknown control directions. The 
critical contribution of this paper is to use adaptive control technique 
develop a novel distributed adaptive control protocol based on relative 
output information without using global information of the topology. It is 
proved that all variables in the closed-loop system are bounded and all 
followers can asymptotically track the leader in the presence of 
exogenous disturbances. An example with the well-known Van der Pol 
oscillator is presented to illustrate the effectiveness of the proposed 
control protocol. 

17:10-17:30 SunD11-5 

Adaptive fuzzy tracking control for a class of non-affine stochastic 
nonlinear high-order multi-agent systems with non-lower triangular 
structure 
Hui Wang Qufu Normal Univ. 
Qiangde Wang Qufu Normal Univ. 
Chunling Wei Qufu Normal Univ. 
This paper considers the problem of the adaptive fuzzy tracking control 
for a class of high-order multi-agent systems which are non-affine 
stochastic nonlinear systems without lower triangular form. Fuzzy logic 
system and mean value theorem are used to overcome the design 
difficulties in unknown nonlinear and non-affine structures, respectively. A 
direct adaptive fuzzy control method is proposed by using adaptive 
control and backstepping method. According to Lyapunov stability theory, 
the proposed controller can ensure that all signals in the closed-loop 
system are bounded in the sense of mean quartic value, and the output 
signals of the subsystems can track the output signal of the leader well. 
Simulation results show the effectiveness of the proposed control 
scheme. 

17:30-17:50 SunD11-6 

Grid-Voltage-Sensorless Method Based Continuous Sliding Mode 
Control of Three-Phase Active Power Filter 
Shixi Hou Hohai Univ. 

Jiangsu Key Laboratory of Power Transmis
sion and Distribution Equipment Technology 

Chen Chen Hohai Univ. 
Jiangsu Key Laboratory of Power Transmis
sion and Distribution Equipment Technology 

Yundi Chu Hohai Univ. 
Jiangsu Key Laboratory of Power Transmis
sion and Distribution Equipment Technology 

In this paper, a grid-voltage-sensorless method based continuous 
terminal sliding mode control (GVSCTSMC) is proposed for active power 
filter. First, the dynamic model of three-phase shunt active power filter is 
introduced. Second, a voltage observer is developed to replace the 
grid-voltage sensor to eliminate the influence of sensor fault using the 
second order generalized integral principle (SOGI). Then a continuous 
terminal sliding mode control is designed to guarantee the fast and 
finite-time tracking of reference current. In addition, compensation control 
term is added to ensure the elimination of chattering phenomenon 
caused by the switching term. Compared to the conventional sliding 
mode control method, the proposed continuous terminal sliding control 
method obtains a faster convergence and better tracking performance. 
Simulation results demonstrate that the proposed control methods offer 
superior properties in both steady state and transient operation. 

SunD12 Room12 
Supply chain and logistics management (III) 15:50-17:50 

Chair: Ningwei Zhang 
CO-Chair: Yuli Zhang 

Beijing  Inst.  of  Tech. 
Beijing Inst. of Tech. 

15:50-16:10 SunD12-1 

Research on risk severity decision of cluster supply chain based on 
data flow fuzzy clustering 
Xue hong Beijing Tech. and Business Univ. 
Liao zhifeng Beijing Tech. and Business Univ. 
Wang yuan Beijing Tech. and Business Univ. 
Xu ruidi Beijing Tech. and Business Univ. 
Xu zhuoran Beijing Tech. and Business Univ. 
Based on the analysis of cluster supply chain risk characteristics, starting 
from the analysis of technical risk dimensions, information risk 
dimensions, human risk dimensions, and capital risk dimensions, a 
cluster supply chain risk severity assessment index system is designed. 
The fuzzy C-means clustering algorithm based on data flow is used to 
cluster each supply chain, analyze the risk severity of the supply chain, 
and evaluate the decision of the supply chain risk severity level based on 
the cluster weights and cluster center range. Based on the analytic 
hierarchy process, the risk severity of the entire clustered supply chain is 
made an early warning decision, and the clustered supply chain risk 
severity early warning level is obtained. The results of simulation 
experiments verify the feasibility of the decision method for cluster supply 
chain risk severity, and improve the theoretical support for cluster supply 
chain risk severity prediction. 

16:10-16:30 SunD12-2 

Research on Emergency Material Optimization Scheduling and 
Importance Decision in Cluster Supply Chain 
Xue Hong Beijing Tech. and Business Univ. 
Wang Yuan Beijing Tech. and Business Univ. 
Liao Zhifeng Beijing Tech. and Business Univ. 
Xu Ruidi Beijing Tech. and Business Univ. 
Xu Zhuoran Beijing Tech. and Business Univ. 
In order to solve the problem of optimal scheduling and reasonable 
allocation of limited materials in a short time after a natural disaster, a 
clustering supply chain emergency material distribution priority decision 
algorithm based on density clustering algorithm is proposed. Perform 
clustering as a factor indicator to determine the priority level of 
emergency material distribution in each supply chain in the clustered 
supply chain. Based on the material importance, timeliness, and gap 
index factors, a fuzzy C-means clustering algorithm for supply chain 
emergency material demand importance decision algorithm is proposed 
to classify a variety of emergency materials required in disaster areas 
when an emergency occurs. , And decide the importance of each type of 
emergency supplies. The results of simulation experiments verify the 
feasibility of the emergency supply materials scheduling and importance 
decision-making method for the clustered supply chain. The decision 
results guarantee the optimal scheduling and allocation of limited 
supplies in the shortest possible time. And transportation programs 
provide theoretical support.

16:30-16:50 SunD12-3 

Routing Problem with Stochastic Delay Time Under Forth Party 
Logistics 
Shuhao Yang Northeastern Univ. 
Jin Zhu Northeastern Univ. 
Qin Wang Northeastern Univ. 
Min Huang Northeastern Univ. 
The Forth Party Logistics (4PL) is becoming the main mode of logistics 
for its effective characteristics, of which the routing problem is the key 
problem. In order to find a suitable route, stochastic delay time must be 
considered. Routing problem with stochastic delay time is studied with 
the objective of minimize cost and the constraint of due date in this paper. 
First, both chance constrained programming model (CCPM) and 
expectation model (EM) are established for the problem. Then numerical 
experiments are used for models comparison and problem analysis. The 
results show that the CCPM is more corresponding in the face of 
stochastic delays, so that the optimal route of decision-making is more 
likely to meet the needs of routing problems in real life.

16:50-17:10 SunD12-4 

Research on multi-channel pricing decision of cluster supply chain 
Xue Hong Beijing Tech. and Business Univ. 
Xu Zhuoran Beijing Tech. and Business Univ. 
Liao Zhifeng Beijing Tech. and Business Univ. 
Wang yuan Beijing Tech. and Business Univ. 
Xu Ruidi Beijing Tech. and Business Univ. 
With changes in the social and economic environment, more and more 
small and medium-sized enterprises gather in the supply chain to form 
industrial clusters. How to customize reasonable prices and maximize the 
profit of products in cluster supply chain has become an important 
research topic. This paper is based on the clustering supply chain pricing 
strategy, mathematical modeling based on the pricing model of 
Mukhopadhyay economics, and then, the collaborative decision-making 
algorithm based on the double-layer adaptive genetic algorithm and 
particle swarm optimization algorithm is used to study the pricing scheme 
which can ensure the maximum profit of each supply chain and the total 
profit of the whole cluster supply chain. And study the impact on the 
optimization plan when consumer preferences change and the price 
elasticity of demand changes. It can be seen from the experimental 
results that this research has certain reference value for seeking optimal 
pricing for cluster supply chains. 

17:10-17:30 SunD12-5 

Distributionally Robust Deviation Flow Refueling Location for 
Electric Vehicle Swapping Stations 
Yuli Zhang Beijing Inst. of Tech. 
Yue Guo Beijing Inst. of Tech. 
Ningwei Zhang Beijing Inst. of Tech. 
Bingjie Zhong Beijing Inst. of Tech. 
Battery swapping has been recognized as an effective strategy to reduce 
charging time and enhance mobility for electric vehicles (EVs). The 
deployment of EV battery swapping stations (BSSs) is critical to provide 
effective battery swapping service and thus promote EV adoption. This 
paper proposes a distributionally robust deviation flow refueling location 
(DR-DFRL) model considering both uncertain EV traffic flow and driver 
routing choice behavior. Specially, the EV traffic flow is unknown at the 
planning stage, and characterized by a distributional set based on 
meancovariance information. For given location decisions, drivers may 
have to deviate from their shortest paths to travel to available swapping 
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stations, which also influence the captured EV traffic flow. We show that 
the DR-DFRL model can be equivalently reformulated into a mixed 
integer nonlinear optimization problem, and further present an outer 
approximation algorithm. Numerical experiments over real-world 
transportation networks are conducted to validate the effectiveness of the 
proposed model and algorithm, and provide useful managerial insights. 

17:30-17:50 SunD12-6 

Integrated optimization of Order Batching and Distribution based on 
EDA 
Shunli Feng Huazhong Univ. of science and Tech. 
Yindong Shen Huazhong Univ. of science and Tech. 
The order picking and distribution are two necessary activities in logistics, 
the cost of which accounts for a considerable portion of the logistics cost. 
Although there are dependencies between these two activities, a lot of 
work has been carried out on them independently; hence, the 
optimization may be compromised. This paper proposes an integrated 
order batching and distribution model. The objectives are to minimize the 
makespan (including picking time and delivery time) and to minimize the 
number of delivery trips. To solve the integrated model, an EDA approach 
is devised, in which an elaborate encoding/decoding method is employed 
and an incremental learning probability model is designed. Experiments 
show that the proposed integrated model and its solution approach can 
lead to a significant reduction in the total cost (weighted sum of the 
makespan and the number of delivery trips). 

SunDIS Room13 
Interactive Session 15:50-17:50 

SunDIS-1 

A Fuzzy Self-tuning Temperature PID Control Algorithms for 3D 
Bio-printing Temperature Control System 
Xiaoyan Wu Hubei Polytechnic Univ. 

Huangshi Dongbei Electrical Appliance Co. Ltd 
Huazhong Univ. of Science and Tech. 

Xinnan Wang Huangshi Dongbei Electrical Appliance Co. Ltd 
Guogeng He Huazhong Univ. of Science and Tech. 
The precision of temperature control in temperature control area of 3D 
bio-printing device is directly related to the continuity of printing material 
and the quality of rapid prototyping. In order to improve the accuracy of 
temperature control and reduce overshoot, the fuzzy self-tuning 
temperature PID control algorithm of temperature control area of 3D 
bio-printing device is studied. Experiments are carried out to verify the 
fuzzy self-tuning temperature PID control algorithm and BECKHOFF PID 
control algorithm respectively. The results show that the temperature 
self-tuning fuzzy PID control algorithm can greatly improve the 
robustness and static and dynamic performance of temperature control, 
reduce the steady-state time of actual temperature reaching steady state, 
greatly reduce the overshoot, enhance the anti-interference ability, and it 
can more effectively meet the requirement of temperature control 
accuracy for the quality and activity of rapid prototyping of biological 
tissue in 3D biological printing device. 

SunDIS-2 

Three-Dimensional Impact Time and Angle Guidance via Controlling 
Line-of-Sight Dynamics 
Tuo Han Beihang Univ. 
Yong Xi Shanghai Aerospace Control Tech. Inst. 
Guangshan Chen Shanghai Aerospace Control Tech. Inst. 
Qinglei Hu Beihang Univ. 

Beijing Advanced Innovation Center for Big-Data 
Based Precision Medicine 

In this paper, a three-dimensional guidance law is developed for 
intercepting a maneuvering target with impact angle constraint at a 
specified impact time. To achieve this goal, the LOS error dynamics is 
utilized to track a constant LOS signal and a quadratic LOS profile in the 
pitch and yaw planes, respectively. The designated LOS profile in the yaw 
plane has a simple structure, i.e., a quadratic polynomial in time. To nullify 
the LOS tracking errors in finite time, the non-singular terminal sliding 
mode technique is utilized to obtain the guidance commands. 
Furthermore, a set of reliable LOS profiles are systematically determined 
to ensure the feasibility of the guidance law. The proposed guidance law 
can guarantee the desired impact angles and zero miss distance as 
mandatory requirements. Meanwhile, a single tuning parameter provides 
an additional freedom to meet the desired impact time. Finally, numerical 
results with various engagement scenarios are provided to validate 
effectiveness of the proposed guidance law. 

SunDIS-3 

Cubic Range Shaping Guidance for Maneuvering Targets with 
Impact Time Constraint 
Tuo Han Beihang Univ. 
Yong Xi Shanghai Aerospace Control Tech. Inst 
Guangshan Chen Shanghai Aerospace Control Tech. Inst 
Qinglei Hu Beihang Univ. 

Beijing Advanced Innovation Center for Big-Data 
Based Precision Medicine 

In this paper, a cubic range shaping guidance with impact time constraint 
is proposed for intercepting maneuvering targets. To meet the desired 
impact time, the range dynamics is employed to track the desired range 
profiles created via a cubic range shaping approach. The coefficients 
involved in the range profiles are partially solved with boundary 
conditions. Then, a robust impact time guidance law is constructed to 
ensure bounded range tracking errors and estimate the target maneuvers 
as well using inertial delay control and sliding mode control. The 
implemented guidance law involves a single parameter that is limited in a 
compact region, thus making it easy to be tuned. Finally, numerical 
simulations with various cases are conducted to verify the proposed 
guidance law. 

SunDIS-4 

Circle Involute-Based Path Planning and Tracking for Impact Angle 
Control 
Ziqi Wang Beihang Univ. 
Qingei Hu Beihang Univ. 

Beijing Advanced Innovation Center for Big-Data 
Based Precision Medicine 

Tuo Han Beihang Univ. 
Kewei Zhong Shanghai Aerospace Control Tech. Inst. 
In this paper, a guidance law considering impact angle constraint for 
missiles with time-varying velocity is proposed via geometric methods. 
The guidance concept is based on the geometric property of the circle 
involute. A simple path planning approach is proposed to find the desired 
involute trajectory that connects the missile and target while satisfying the 
impact angle constraint. Once the desired involute trajectory is 
determined, the reference line-of-sight (LOS) profiles with respect to the 
downrange are obtained consequently. Then, a robust guidance law is 
constructed to achieve the precise tracking of the reference LOS profiles 
that finally guides missiles with time-varying velocity to meet the impact 
angle constraint. Nonlinear simulations under various scenarios are 
conducted to validate the proposed guidance law. 

SunDIS-5 

Analysis and design for 3D printing control system based on 
cement componenSmooth Switching Control of Sliding Mode and 
Passive Control for Permanent Magnet Synchronous Motor 
Guangqin Yao Qingdao Univ. of Tech. 
Youdong Lv Qingdao Univ. of Tech. 
Zhihua Chen Qingdao Univ. of Tech. 
In the permanent magnet synchronous motor(PMSM) speed drive 
system, it is difficult to meet the requirement of good dynamic and static 
characteristics only by signal controller or engergy controller. In order to 
resolve this problem, this paper proposes a smooth switching control 
strategy based on signal and energy control principle. The signal 
controller adopts the sliding mode control method to speed up the 
dynamic response of the motor. The signal controller was designed 
based on sliding mode to improve the dynamic response performance of 
the motor. The energy controller was designed by using the 
Euler-Lagrange(EL) model of passive control method to improve the 
steady state characteristics of the motor. At last, the smooth switching 
function was used to combine the above methods together. In addition, 
considering the load torque is usually unknown, the load torque observer 
is introduced. Simulation was implemented by using MATLAB/Simulink, 
the simulation results show that the switching control strategy has 
satisfactory dynamic and steady state control performance. 

SunDIS-6 

Position Regulation of Bridge Crane with Non-constant 
Disturbances 
Haibin Shi Northeastern Univ. 
Mingchun Guo Northeastern Univ. 
Yang Yu Northeastern Univ. 
Yan Zheng Northeastern Univ. 
Positioning and anti-swing are two main tasks of bridge crane. This paper 
studies the bridge crane with non-constant disturbance, of which the 
modes of vibration is known. Feed forward-feedback control law is firstly 
proposed to realize position regulation with zero steady error and to 
optimize the swing angle. Observer-based control strategy is secondly 
established so that the regulation could be realized only by position 
signal. Model simulations show efficiency of the proposed design. 

SunDIS-7 

Nonsingular Terminal Sliding Mode Control for PMSM Servo System 
Based on Backlash Compensation and High-order Sliding Mode 
Observer 
Jianwei Gui Southeast Univ. 
Lu Zhang Southeast Univ. 
Shihua Li Southeast Univ. 
Xiangyu Wang Southeast Univ. 
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In this paper, the permanent magnet synchronous motor (PMSM) servo 
system with backlash is studied. Since the mechanical transmission of 
the servo system uses gears, screw rods, on the one hand, the proper 
backlash can ensure the normal operation of the transmission 
mechanism; on the other hand, the existence of backlash nonlinearity will 
reduce the rigidity of the transmission mechanism, affect the tracking 
performance of the system, and even lead to mechanical resonance. In 
order to eliminate the influence of the backlash nonlinearity, the modeling 
and identification of the backlash nonlinearity are introduced, and the 
influence of the backlash is compensated in the regulator. In addition, in 
order to reject the possible model deviation and uncertain interference, 
reduce steady states fluctuations, a high-order sliding mode observer 
(HOSMO) based nonsingular terminal sliding mode control (NTSMC) is 
designed. After simulation verification, the compound controller proposed 
in this paper can effectively reduce the influence of the backlash 
nonlinearity and improve the position tracking performance of the system. 

SunDIS-8 

Energy Management Strategy of Hybrid Electric Vehicle with 
Consideration of Road Gradient 
Zheng Yang State Key Laboratory of Automotive Simulation and 

Control 
Jilin Univ. 

Hong Chen State Key Laboratory of Automotive Simulation and 
Control 

Jilin Univ. 
Tongji Univ. 

Shiying Dong Jilin Univ. 
Qifang Liu Jilin Univ. 
Fang Xu Jilin Univ. 
Energy management strategy is the key problem of hybrid electric 
vehicles (HEV). In this paper, a hierarchical control of energy 
management strategy of HEV is proposed. In the higher layer, which is 
named as velocity trajectory optimization layer, the optimal velocity is 
obtained by considering the slope of the road ahead. In the lower layer 
called the torque split layer, the power split and gear ratio based on 
model predictive control (MPC) are optimized by applying the velocity 
obtained from the higher layer. Simulation results show that the proposed 
hierarchical control strategy can effectively improve the fuel economy of 
the HEV. 

SunDIS-9 

Composite Single-Loop Model Predictive Control Design for PMSM 
Servo System Speed Regulation Based on Disturbance Observer 
Mengdi Zhou Southeast Univ. 
Xiangyang Liu Southeast Univ. 
Shihua Li Southeast Univ. 
In order to optimize the control performance of the permanent magnet 
synchronous motor (PMSM) in the presence of strong disturbances and 
model uncertainty, a composite single-loop model predictive control 
(MPC) based on disturbance observer (DOB) is studied in this paper. 
Firstly, a DOB is employed to estimate the lumped disturbance including 
the uncertain parameters and the external disturbance in real time. 
Afterwards, benefitting from model-based design, estimations are 
introduced into the prediction model of the PMSM, then a composite 
single-loop MPC is designed based on this model. Finally, the optimal 
control input is obtained, by introducing Lagrange vector and solving the 
quadratic programming problem with constraints. Simulation results show 
that the proposed composite control method has a faster transient 
response and a better disturbance rejection ability. In addition, compared 
with the generally cascade structure, only the predictive horizon and the 
observer poles are needed to be adjusted, so it provides a more practical 
optimization algorithm for the engineering application. 

SunDIS-10 

Anti-Sway Control of Underactuated Cranes Using Linear Quadratic 
Regulator and Extended State Observer Techniques 
Zhi Feng Southeast Univ. 
Jun Yang Southeast Univ. 
En Shao Southeast Univ. 
The undesirable sway effects of the spreader of the underactuated 
cranes bring great challenges for control engineers. With traditional 
control methods, the spreader may spend much time to come to a 
standstill, which will significantly reduce the efficiency of port terminal. 
Linear quadratic regulator (LQR), which can carry out optimization by 
taking both position and angle into consideration, provides an adequate 
way for anti-sway control of the cranes. However, the performance of the 
LQR controller is generally poor in the presence of external disturbances 
and model uncertainties. To this end, an extended state observer (ESO) 
is further designed to compensate the undesirable effects of disturbances 
and uncertainties. A composite disturbance rejection controller by 
combining LQR and ESO is then developed for anti-sway control of the 
crane system subject to various uncertainties. Simulation results are 
finally provided to demonstrate the feasibility and efficiency of proposed 
controller. 

SunDIS-11 

Modeling of cement raw material vertical grinding system and 
nonsingular terminal sliding mode control 
Hui Xu Univ. of Jinan 
Qiang Zhang Univ. of Jinan 
In this paper, for the cement raw material vertical grinding system, firstly, 
we collect the field data to establish the mathematical model of the delay 
difference equation, and transform it into the state space equation by the 
method of variable substitution. Then, the nonsingular terminal sliding 
mode controller is designed to realize the fast convergence, the double 
power approach law is adopted to improve the system dynamics and an 
integral term is added to the sliding mode controller to suppress the effect 
of time delay on system stability. Lyapunov function proves that the 
sliding surface can converge to zero in a finite time. Finally, the simulation 
results show that the control scheme proposed is effective. 

SunDIS-12 

Operating Performance Assessment Based on Stacked Sparse 
Denoising Auto-encoder for Gold Hydrometallurgy Processes 
Kaiqing Bu State Key Laboratory of Synthetical Automation for

 Process Industries 
Fuli Wang State Key Laboratory of Synthetical Automation for

 Process Industries 
Northeastern Univ. 

Yan Liu State Key Laboratory of Synthetical Automation for
 Process Industries 

The process operating performance assessment (POPA) is critical for 
industrial processes to pursue optimal comprehensive economic benefit. 
In this article, a two-stage deep unsupervised feature learning approach 
for the industrial POPA is proposed. In the first stage, we utilize stacked 
sparse denoising auto-encoder (SSDA) to extract deep features from raw 
input data with noise of different performance grades, which can 
overcome drawbacks of traditional approach and automatically extract 
features from process variable correlation characteristics. In the second 
stage, softmax regression is employed to train a neural network classifier 
for the features of different performance grades. The presented method is 
illustrated by a gold hydrometallurgy process. The simulation results 
show that the proposed SSDA method obtains fairly high assessment 
accuracy and strong robustness than the total projection to latent 
structures (T-PLS) method even under strong noise interference 
environment. 

SunDIS-13 

Design of Intelligent Paper Counting System Based on KNN 
Algorithm 
Yong Sun Tianjin Univ. of Tech. and Education. 
Miao Chen Tianjin Univ. of Tech. and Education 
Guoming Lin Tianjin Univ. of Tech. and Education 
This system is controlled by STM32 single-chip microcomputer. FDC2214 
capacitance sensor detects different capacitance values between plates, 
and can accurately detect the number of paper between plates A and B. 
With STM32F407ZGT6 microcontroller as the core processor, data 
processing is carried out through the least square method of fitting the 
slope, eliminating the influence of parasitic capacitance on the data, 
improving the detection accuracy, collecting stable data of different paper 
Numbers between the plates in advance, generating samples and 
self-training and learning. When the effective data is collected, the system 
will find the sample value with the highest similarity of characteristic 
values through KNN proximity algorithm between the sample data, 
determine the number of detected papers, and display them on the serial 
port screen, at the same time, the buzzer will emit sound. 

SunDIS-14 

An Improved ArUco Marker for Monocular Vision Ranging 
Yutao Wang Northeastern Univ. 
Zongpeng Zheng Northeastern Univ. 
Zhiqi Su Liugang Dongxin Technology Co. Ltd 
Gang Yang Northeastern Univ. 
Zhong Wang Chinese Academy of Sciences 
Yu Luo Chinese Academy of Sciences 
ArUco markers can be used to measure the three-dimension distance 
between the lens of a monocular camera and the target markers. The 
corner points of the marker used for distance measurement by pose 
estimation are the intersection of the edges obtained by line fitting. The 
accuracy of straight line fitting has a great influence on the accuracy of 
corner coordinates, which directly affects the stability of ranging. In the 
environment of high noise and high mechanical vibration, but there is a 
problem of corner jitter. In this paper, an improved method of adding four 
feature circles on the diagonal of ArUco marker is proposed, and the 
centers of the circles are fitted into a straight line by the least square 
method to modify the corners of ArUco marker. Experiments are 
performed by measuring the distance between the marker and the 
camera in depth and lateral directions respectively. When using the 
improved marker for ranging, the relative error is less than 1%, and the 
standard deviation is less than 0.3cm, which shows that the method 
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improves the robustness and stability of measurement. 

SunDIS-15 

Short-term Load Forecasting Method for Power System Based on 
Adaptive Neural Fuzzy Inference System 
Song Li Univ. of Science and Tech. Liaoning 
Jie-sheng Wang Univ. of Science and Tech. Liaoning 
Min-wei Wang Univ. of Science and Tech. Liaoning 
The operation of the modern electric power system is usually associated 
with various operational planning procedures. The power system needs 
to meet the specified technical performance standards and economic 
performance standards so as to meet the power load. A short-term load 
forecasting model based on adaptive neural fuzzy inference system is 
established. Based on Sugeno-type fuzzy neural network model, three 
kinds of output parameters optimization algorithm (Kaczmarz algorithm, 
Gradient algorithm and Kalman algorithm) are adopted. The simulation 
experiments results show the adaptive neural fuzzy inference system 
based on the Kalman method has the optimal forecasting precision on 
the short-term load for the power system. 

SunDIS-16 

Adaptive PID Control for Second Order Nonlinear Systems 
Zhui Ge Beijing Jiaotong Univ. 
Feng Liu Beijing Jiaotong Univ. 
Lingjun Meng Beijing Inst. of Tech. 
PID control is widely used in industrial systems. However, the parameters 
of traditional PID control algorithm require cumbersome tuning. This 
paper presents an adaptive PID (APID) controller with the PID 
parameters can be auto tuned caused by the uncertainty of system. 
Using the second order dommy variable (SODV) defined by the designer 
and composed of intermediate variable and its derivative, the stabilization 
of the APID algorithm and its parameters can be obtained, which can 
make the output error of the system tend to zero and guarantee the 
stability of systems. The simulation verification of the APID algorithm in 
this paper is carried out on the single-mass-point train model which is 
selected as the special case of second-order nonlinear systems, which 
enables the position and speed tracking of the train system, verifying the 
effectiveness of the design. 

SunDIS-17 

Command-Filter-Based Adaptive Containment Control for 
Stochastic Nonlinear Multi-Agent Systems 
Wenbin Xiao Guangdong Univ. of Tech. 
Hongyi Li Guangdong Univ. of Tech. 
Renquan Lu Guangdong Univ. of Tech. 
Wei Meng Guangdong Univ. of Tech. 
Yong Xu Guangdong Univ. of Tech. 
This paper studies the finite-time containment control problem for 
stochastic nonlinear multi-agent systems with unmeasurable states. 
Under the assumption that the communication topology is fixed and 
directed, a distributed neuro-adaptive containment scheme is proposed 
to drive all followers to converge into the convex hull spanned by the 
dynamic leaders. In the control design, a second-order command filtered 
backstepping technique is adopted to deal with the explosion of 
complexity problem and the filtering error is compensated by an error 
compensation mechanism. Based on stochastic stability theory, the 
stability of the nonlinear multi-agent system is verified via applying the 
proposed scheme. Finally, the control property of the proposed strategy is 
validated by a numerical example. 

SunDIS-18 

Adaptive Robust Sliding Mode Control of Servo Turntable Based on 
Elastoplastic Friction Model 
Xu Wu Anhui Univ. 
Qian Zhang Anhui Univ. 
Qunjing Wang Anhui Univ. 
Ninghao Cui Anhui Univ. 
Nonlinear friction is one of the main factors affecting the performance of 
electromechanical servo system in low speed region. In this paper, an 
adaptive robust sliding mode control method based on Elastoplastic 
friction model is proposed to improve the tracking performance of the 
turntable servo system. Firstly, a brief introduction to the experimental 
setup is given. Secondly, the Elastoplastic friction model is recommended 
in detail, and the parameters of the model are identified by genetic 
algorithm. Finally, an adaptive robust sliding mode controller is designed 
based on Lyapunov stability theory, considering Elastoplastic friction 
model. The simulation and experimental results show that the proposed 
control scheme can improve the tracking performance of the turntable 
servo system, illustrating the effectiveness and robustness of the 
proposed control method. 

SunDIS-19 

Fractional-Order Adaptive Fault-Tolerant Tracking Control for High 
Speed Trains 
Xinrui Hu Beijing Jiaotong Univ. 
Qi Song Beijing Jiaotong Univ. 
Meng Ge Beijing Jiaotong Univ. 
This paper puts forward a fractional-order control method (FOCM) to deal 
with the velocity/position tracking control problem of high speed trains. 
Considering the nonlinearities and uncertainties of the system such as 
nonlinear control inputs, time-varying parameters, disturbances, in-train 
forces and actuator failures, the developed method is adaptive, robust, 
fault-tolerant and does not involve detailed information of the system 
parameters. Furthermore, based on the fractional calculus, the proposed 
controller obviously improves the control performance of the system, 
especially in control precision, anti-interference ability and convergence 
aspects. The feasibility and effectiveness of the FOCM is certified by 
Lyapunov stability analysis and numerical simulation studies, as well as 
the contrasts with PID method. 

SunDIS-20 

Model-Based Event-Triggered Control of a Class of Strict-Feedback 
Nonlinear Discrete-Time Systems 
Min Wang South China Univ. of Tech. 
Fenghua Ou South China Univ. of Tech. 
Longwang Huang South China Univ. of Tech. 
In this paper, we present a novel model-based event triggered adaptive 
neural network (NN) tracking control scheme for a class of strict-feedback 
discrete-time nonlinear systems. By using the event sampled NN to 
approximate the uncertainties of the system, an NN-based adaptive 
model is first constructed and then the controller is designed by means of 
backstepping. In this scheme, the feedback state signals and NN weights 
signals are updated in an aperiodic manner at the triggering instants 
which is depending on the adaptive event trigger condition. Specially, the 
adaptive event trigger condition consists of the NN estimated weights and 
some design parameters to determine the trigger instants. The Lyapunov 
method and the decoupled backstepping technique is used to verify the 
ultimate boundedness of the NN weight error and the system signals. 
Simulation results are given to verify the effectiveness of the control 
scheme. 

SunDIS-21 

Event-Triggered Adaptive Fault-Tolerant Control of Uncertain Linear 
Time-Delayed SystemsWith Actuator Failures 
Xi Chen Univ. of Science and Tech. Liaoning. 
Yang Wu Tianjin Univ. 
Yan Yan Univ. of Science and Tech. Liaoning. 
Rui-Yan Zhang Univ. of Science and Tech. Liaoning. 
Qing-Kun Yu Univ. of Science and Tech. Liaoning. 
Li-Bing Wu Univ. of Science and Tech. Liaoning. 
This paper is concerned with the problem of event-triggered adaptive 
fault-tolerant control for linear timedelayed systems with parameter 
uncertainty, matching disturbances and actuator faults, which include loss 
of effectiveness, outage and stuck. Based on the online estimations of 
bounded signals, such as stuck faults, multiple delay perturbation 
functions and external disturbances, adaptive fault-tolerant controller and 
corresponding to event-triggering mechanism are then designed to 
effectively eliminate the effects of faults and compound disturbances. It is 
significantly alleviated for the communication and computation burden. 
Furthermore, it is show that the presented control method guarantees 
that all the system states are asymptotically stable. Finally, the simulation 
results are given to illustrate the method effectiveness. 

SunDIS-22 

Adaptive dynamic surface control of nonlinear systems with dead 
zone 
Dexin Fan Univ. of Science and Tech. Beijing. 
Yixin Yin Univ. of Science and Tech. Beijing. 
In this paper, we present control designs for a class of single-input and 
single-output (SISO) strict-feedback nonlinear systems with unknown 
dead-zone input. To consider the dead zone dynamics, the nonlinear 
dead zone is first represented as a linear time-varying system with a 
bounded disturbance. Then, a backstepping control method is proposed 
for adaptive controller design. In addition to using dynamic surface 
control (DSC) to solve the problem of the ”explosion of complexity”, a 
compensating signal is added to eliminate the effect of the dynamic 
surface filter error. Moreover, the prediction error between the system 
state and the serial-parallel estimation model is taken into consideration. 
Meanwhile, neural networks (NN) are used to deal with the unknown 
functions in the controller. Finally, simulations illustrate the effectiveness 
of the proposed approach. 

SunDIS-23 

Robust Adaptive Leader-following Control of a Class of Multi-agent 
Systems 
Hao Tang HeFei Univ. of Tech. 
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Yajun Wu HeFei Univ. of Tech. 
Xiaozheng Jin Qilu Univ. of Tech. 
In this paper, the robust consensus control problem is investigated for a 
class of nonlinear second-order multi-agent systems against system 
time-varying state/input-independent uncertainties. By designing adaptive 
schemes and state-feedback control gains, a distributed controller is 
constructed to ensure the bounded consensus of agents in the presence 
of the uncertainties, and nonlinear dynamics. Finally, a multiple coupled 
nonlinear forced pendulum is used to validate the feasibility of the 
proposed method. 

SunDIS-24 

The Allocation Control of Lateral Jet System of Flight Vehicle Based 
on Integrated Guidance and Control Model 
Danxu Zhao Beijing Jiaotong Univ. 
Xiangbin Liu Beijing Jiaotong Univ. 
Qi Han Beijing Jiaotong Univ. 
Gongping Zhang Louyang Optoelectro Tech. Development Center. 
In order to achieve accurate interception of target in near space, this 
paper proposes an allocation control method based on the integrated 
guidance and control model of flight vehicle for lateral jet actuator. 
Combined the relative kinematics between vehicle and target with the 
nonlinear dynamics of vehicle, a model of integrated guidance and 
control of flight vehicle is established firstly. The adaptive dynamic 
surface control (ADSC) law, then, is synthesized based on the built 
integrated model for desired target interception performance. By integer 
programming method, the direct force generated by lateral jet system 
shapes the ADSC value by manipulating the lateral jets mounted on the 
vehicle. Based on Lyapunov theory and the trick of quantitative input, the 
stability of the closed-loop system under direct force is proved. Finally, 
the feasibility of the designed method is verified by numerical simulation. 

SunDIS-25 

An ADRC-based Active Heave Compensation for Offshore Rig 
Shuguang Liu Huangshan Univ. 
Wuyang Chen Huangshan Univ. 
Kecheng Wu Huangshan Univ. 
Jia Jiang Research and development center Anhui Dorje 

Electric Co., Ltd. 
In order to achieve accurate interception of target in near space, this 
paper proposes an allocation control method based on the integrated 
guidance and control model of flight vehicle for lateral jet actuator. 
Combined the relative kinematics between vehicle and target with the 
nonlinear dynamics of vehicle, a model of integrated guidance and 
control of flight vehicle is established firstly. The adaptive dynamic 
surface control (ADSC) law, then, is synthesized based on the built 
integrated model for desired target interception performance. By integer 
programming method, the direct force generated by lateral jet system 
shapes the ADSC value by manipulating the lateral jets mounted on the 
vehicle. Based on Lyapunov theory and the trick of quantitative input, the 
stability of the closed-loop system under direct force is proved. Finally, 
the feasibility of the designed method is verified by numerical simulation. 

SunDIS-26 

Step-By-Step Coordination Control of Multiple Robot Fish Based on 
Discrete Integral Terminal Sliding Mode 
Huifang Kong Hefei Univ. of Tech. 
Weiwei Xu Hefei Univ. of Tech. 
Hai Wang Murdoch Univ. 
Youhao Hu Hefei Univ. of Tech. 
Mao Ye Hefei Univ. of Tech. 
Kanghyun Nam Yeungnam Univ. 
In this paper, the discrete time dynamics model of robotic fish is 
established by using data-assisted method, and a step-by-step 
coordination control strategy for two robotic fishes is investigated based 
on the model. Two steps are included in the control strategy, where the 
attitude is first adjusted to align the position of follower with the leader, 
and then, follows the position control to ensure the distance toward the 
leader. Furthermore, for achieving the fast convergence rate and robust 
position tracking performance, a discrete time integral terminal sliding 
mode controller is designed. The simulation results are demonstrated to 
verify the effectiveness and the excellent performance of the proposed 
control strategy. 

SunDIS-27 

Discrete Time Fast Terminal Sliding-Mode for Steer-by-Wire 
Systems with Nonlinear Disturbance Observer 
Huifang Kong Hefei Univ. of Tech. 
Xiangxiang Liu Hefei Univ. of Tech. 
Hai Wang Murdoch Univ. 
Youhao Hu Hefei Univ. of Tech. 
Mao Ye Hefei Univ. of Tech. 
Kanghyun Nam Yeungnam Univ. 
In this paper, a discrete-time fast terminal sliding mode (DFTSM) control 

scheme with a discrete-time nonlinear disturbance observer (NDO) is 
developed for steer-by-wire (SBW) systems. It is shown that the 
proposed DFTSM controller can drive the dynamic error of the close-loop 
system to zero, and a discrete-time NDO can effectively cope with the 
lumped uncertainties and external disturbance. Compared with ordinary 
discrete-time sliding-mode-based SBW control systems, the proposed 
controller not only ensures the fast time zero convergence, but also 
achieves stronger robustness with respect to parameter uncertainties and 
external disturbance. The comparison simulations are conducted which 
verified the remarkable robustness and anti-disturbance ability. 

SunDIS-28 

Sliding Mode Variable Structure Control on Vienna Rectifier 
Xiping Huang Xi'an Univ. of Tech. 
Danyang Ma Xi'an Univ. of Tech. 
Xi Chen Xi'an Univ. of Tech. 
Based on the mathematical model of Vienna rectifier, the controller of 
Vienna rectifier is researched and designed. The voltage outer loop adopt 
the sliding mode variable structure control (SMC), in order to obtain a 
stable DC output voltage when Vienna rectifier is starting or is affected by 
the load disturbance and so on. The deviation of the output voltage is 
selected as the sliding mode switching function. For the chattering 
problems of the traditional index approach rate, the variable index 
approach law is proposed in this paper. The current inner loop uses 
model predictive control on finite set (FCS-MPC) of no modulation unit, 
easy to add constraints, strong anti-interference ability. Finally, the 
proposed control strategy is simulated. The simulation results show that 
the method is correct and effective ,the Vienna rectifier has strong 
robustness and anti-interference ability. 

SunDIS-29 

Real Time Object Tracking System Using Ultraviolet Laser 
Shanbin Li South China Univ. of Tech. 
Syed Waleed South China Univ. of Tech. 
Muhammad Usman South China Univ. of Tech. 
Object tracking system is a very vast field which discovers its applications 
in security, defense and industrial, purposes. Path following, monitoring 
and pinpointing is the core of all the above mentioned examples but there 
are few limitations. For smooth movement and perfect results many 
techniques were tested but the focus was to make assembly as light 
weighted and cost effective as possible,whereas strong enough to drag 
maximum possible weight. Efficient path following, pinpointing and 
assembly dragging algorithm is developed and implemented using laser 
mesh which is spread all over the room and is responsible for all the 
target motion. The administrator of the secure area can view/control the 
complete restricted area by sitting in cabin remotely. Wireless camera is 
used to take the view of restricted area and the intruder. Camera is 
mounted on the platform that moves to and fro and also has rotating and 
tilting ability up to 360 degrees.. 

SunDIS-30 

Application of Optimized Bidirectional Generative Adversarial 
Network in ICS Intrusion Detection 
Huipeng Liu Jiangnan Univ. 
Zhiping Zhou Jiangnan Univ. 
Min Zhang Jiangnan Univ. 
Aiming at the problem that the traditional intrusion detection method can 
not effectively deal with the massive and high-dimensional network traffic 
data of industrial control system (ICS), an ICS intrusion detection strategy 
based on bidirectional generative adversarial network (BiGAN) is 
proposed in this paper. In order to improve the applicability of BiGAN 
model in ICS intrusion detection, the optimal model was obtained through 
the single variable principle and cross-validation. On this basis, the 
supervised control and data acquisition (SCADA) standard data set is 
used for comparative experiments to verify the performance of the 
optimized model on ICS intrusion detection. The results show that the 
ICS intrusion detection method based on optimized BiGAN has higher 
accuracy and shorter detection time than other methods. 

SunDIS-31 

Nonlinear combination forecasting of measles incidence in 
Shenyang based on General Regression Neural Network 
Enbin Yang Shenyang Jianzhu Univ. 
Dongyu Yan Shenyang Jianzhu Univ. 
Qicheng Xu Shenyang Jianzhu Univ. 
Zhenhao Wang Shenyang Jianzhu Univ. 
Shitong Liu Shenyang Jianzhu Univ. 
Accurate prediction of the incidence of measles is an important 
prerequisite for the prevention and treatment of infectious diseases. 
Propose to use a combined prediction model. First, analyze the seasonal 
characteristics of measles to establish the seasonal autoregressive 
integral sliding average model. Second, use the residual correction 
method to optimize the gray model to obtain better fitting precision. 
Finally, input the predicted values of the optimized single-item model to 
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the General Regression Neural Network to output the final measles 
incidence predictive value. The results show that the combined 
forecasting model is accurate for trend prediction, the surplus sum of 
squares, rms error, mean absolute error and mean absolute percent error 
are lower than the single prediction model, so the combined forecasting 
model’s prediction effect is good. 

SunDIS-32 

Regulation of External Current Stimulation on Hindmarsh-Rose 
Neuronal Systems with Magnetic Flow 
Meichen Yang Donghua Univ. 
Fang Han Donghua Univ. 
This paper studies the regulation of external stimuli on 
Hindmarsh-Rose(HR) neuronal systems with magnetic flow 
systematically. Firstly, a single HR neuronal model is analyzed and it is 
found that under both the constant and periodic external stimuli, HR 
neurons exhibit rich firing patterns and rapid transitions happen among 
these patterns. Then, a globally coupled neuronal network composed by 
50 HR neurons with magnetic flow is set up, and the regulation effects of 
two forms of external stimuli on the neuronal network is studied. It is 
found that the amplitude and period of external current stimuli have 
important regulation effects on the firing frequency and synchronization of 
the neuronal network, which might provide certain guidance for the 
physiological application of external stimuli to assist the treatment of 
mental diseases. 

SunDIS-33 

Photosynthetic Rate Prediction Model Based on PSO-LSSVM for 
Optimization and Control of Greenhouse Environment 
Qingyun Yuan Shenyang Agricultural Univ. 
Tan Liu Shenyang Agricultural Univ. 
Yonggang Wang Shenyang Agricultural Univ. 
Chunling Chen Shenyang Agricultural Univ. 
Due to lack of efficient measuring means, it is not possible to realize the 
accurate measurement for the photosynthetic rate of greenhouse crops, 
and it affects the reliability of optimization and control based on 
photosynthesis demands for greenhouse environment. Therefore, basing 
on Least Squares Support Vector Machine (LSSVM), a photosynthetic 
rate prediction model is established in this paper. Through the multi-factor 
experiment on tomato seedlings, the photosynthetic rate data is obtained 
under different temperature, CO2 concentration and photosynthetic 
photon flux densities (PPFD) conditions. Basing on the obtained data, the 
photosynthetic rate prediction model is established by training LSSVM. 
Aiming at the influence of the empirical values of parameters (the penalty 
parameter γ and kernel constantσ ) on the model prediction performance, 
Particle Swarm Optimization (PSO) algorithm is used for optimizing and 
determining the two parameters values. Compared with the commonly 
used BP model and SVM model, the proposed model has obvious 
advantage on the prediction accuracy and performance. In addition, the 
Maximum Relative Error (MRE) of the proposed prediction model is 
0.0224, and the Root Mean Square Error (RMSE) is 0.2324, which 
indicates that the proposed model has the higher prediction accuracy and 
provides a good model basis for optimization and control of greenhouse 
environment.. 

SunDIS-34 

Longitudinal Guidance Law of Vision-based Net-recovery for a 
Small Fixed-wing UAV 
Hang Zhang Inst. of Automation Engineering. 
Chen Xin Inst. of Automation Engineering. 
Huixin Hao Inst. of Automation Engineering. 
Substitute for lightweight and cheap, this paper designed a longitudinal 
guidance law based on visual guidance for small fixed-wing unmanned 
aerial vehicles (UAV) network recovery. On the basis of openmv4, 
apriltags recognition algorithm are adopted to identify the target, which 
can quickly calculate the pose and attitude of the target relative to the 
camera. Comparing the schemes of tracking guidance and proportional 
guidance, a longitudinal lead tracking guidance law is proposed. 
Considering the factors that lead angle switching time affects the control 
performance, a novel longitudinal pseudo tracking guidance law is 
proposed. The PID control is designed and the virtual recovery point is 
set to verify. The simulation results show that the designed guidance law 
is accurate and feasible. 

SunDIS-35 

Research on Longitudinal Landing Track Control Technology of 
Carrier-based Aircraft 
Yao Liang Nanjing Univ. of Aeronautics and Astronautics. 
Xin Chen Nanjing Univ. of Aeronautics and Astronautics. 
Ruizhen Xu Nanjing Univ. of Aeronautics and Astronautics. 
Whether the landing control is accurate or not has an important impact on 
the landing safety. The traditional landing method has great limitation. 
The aerodynamic characteristics of canard aircraft are analyzed. Aiming 
at the deficiency of conventional control, a longitudinal trajectory control 

system based on direct force control is proposed, and a nonlinear 
controller is designed by using active disturbance rejection control 
technology.Under the influence of deck motion and vertical gust, the 
longitudinal track control of shipborne aircraft landing is simulated. 
Simulation results show that the designed longitudinal control system can 
eliminate the influence of random deck movement and vertical gust, and 
realize accurate longitudinal track tracking of carrier-borne aircraft. 

SunDIS-36 

Dynamic Docking Technology between AUV and Mobile Mothership 
Zheping Yan Inner Mongolia Univ. of Tech. 
Peng Gong Inner Mongolia Univ. of Tech. 
Wei Zhang Inner Mongolia Univ. of Tech. 
Limited by volume and mass, autonomous underwater vehicle (AUV) 
carries limited energy. In order to prolong the working time of AUV and 
improve its working ability, the dynamic docking technology between AUV 
and mobile mother ship is studied. Firstly, a hybrid guidance system 
based on visual guidance and acoustic guidance is designed on the 
background of fork-carrying-pole recovery docking. Secondly, according 
to the structural characteristics of the recycling docking station, the 
dynamic control docking scheme is designed. Next, to avoid collisions 
when the AUV is docked with the mother ship too fast, according to 
different reference variables, safe longitudinal and vertical expected 
speeds are designed so that the AUV can enter the docking station at a 
safe speed as soon as possible. Finally, the docking process between 
AUV and mother ship is simulated. The simulation results show that the 
designed docking scheme and tracking control system are reasonable 
and effective. 

SunDIS-37 

Waypoints Trajectory Tracking Control for Nonholonomic 
Unmanned Surface Vehicle under Environment Disturbance 
Jian Yuan Qilu Univ. of Tech. 
Hailin Liu Qilu Univ. of Tech. 
Wenxia Zhang Qindao Coll. 
The waypoints trajectory-tracking problem for Unmanned Surface Vehicle 
with environment disturbance is investigated. An upper-triangle and 
diagonal matrix decomposition method of Unscented Kalman Filter 
(UD-UKF) for the environment noise is proposed. A nonlinear error 
system is derived based on the nonholonomic constraints equations and 
UD-UKF based finite-time tracking control algorithm for the nonlinear 
error system is designed. Then we design a finite-time tracking control 
law to make the initial angle error states of the error system to drive 
towards a known sliding boundary layer in finite-time. So the estimated 
states using UD-UKF are used to construct a feedback control law in 
order to achieve finite-time stabilization for heading angle error states; 
meanwhile the estimated states of the position error for the reduced-order 
system are adopted to design a state feedback control law in order to 
achieve the finite time stabilization for position error states. Finally, the 
effectiveness of control strategies is verified by numerical simulations and 
comparison results. 

SunDIS-38 

Control Method of Multi-AUV Circular Formation Combining 
Consensus Theory and Artificial Potential Field Method 
Guoqing Xia Harbin Engineering Univ. 
Yu Zhang Harbin Engineering Univ. 
Ying Yang Harbin Engineering Univ. 
The purpose of this paper is to design a distributed leader-following 
control method combining consensus theory and artificial potential field 
method (CMM-AUV) for the multi AUV system with a leader. CMM-AUV 
can make the multi-AUV system maintain a circular formation in the 
two-dimensional plane with the leader AUV as the center, any desired 
distance r within the communication range as a radius and the angle 
between each follower AUV is equal. Moreover considering the problem 
that the underwater communication between AUVs is interrupted due to 
time delay or data loss, the nonlinear coupling term in the AUV 
mathematical model is processed by the state feedback linearization 
theory to convert it into a double integrator dynamic model. In CMM-AUV, 
the artificial potential field method is used to control the multi-AUV system 
to form the desired circular formation and the angle between the adjacent 
two follower AUVs is equal. Besides，the consensus theory and the speed 
communication topology are used to control the formation of multi-AUV 
systems to achieve the speed and heading consensus. The stability of 
the controller is proved by Lyapunov Method and LaSalle Invariance 
Principle. A simulation example is presented for illustrating effectiveness 
of the proposed formation controller. 

SunDIS-39 

Pedestrian Re-identification Model based on Joint learning Method 
Shuangsi Xue Xi'an Jiaotong Univ. 
Hui Cao Xi'an Jiaotong Univ. 
Tao Wang Xi'an Jiaotong Univ. 
Xingyu Yan Xi'an Jiaotong Univ. 
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Zhuzhu Wang Xi'an Jiaotong Univ. 
A pedestrian re-identification(Re-ID) model based on joint learning 
method is proposed. This paper proposed a two-branch model including 
global feature branch and global feature branch. The global feature 
branch uses the spatial pyramid pooling model to average the local 
feature informations of the image and increase the global information of 
different receptive fields. The local feature branch uses the dynamical 
distance optimization algorithm without additional information. 
Experimental results on public datasets show that the proposed model 
can effectively learn global and local features for Re-ID and outperforms 
existing basic person re-identification methods. 

SunDIS-40 

A Path Planning Method for Autonomous Ships Based on SVM 
Shuanghu Qiao Dalian Maritime Univ. 
Kai Zheng Dalian Maritime Univ. 
Guofeng Wang Dalian Maritime Univ. 
Support vector machines (SVMs) are a set of related supervised learning 
methods, which can be used to solve the path planning problem of 
autonomous ships (ASs) with minimal risk. In addition to risk 
requirements, this paper aims to a potential requirement for the path 
length of ASs by using SVM method. Compared with the conventional 
SVM methods for path planning which usually uses the boundaries of 
obstacles as training data, an expansion algorithm is proposed to 
redesign the training data so that the length of the path can be shortened. 
Simulations are carried out in the waters of Dalian to verify the 
effectiveness of the algorithm. 

SunDIS-41 

Verification Platform for Formation Method Based on Quad-rotor 
UAV  
Xiangmin Guan Civil Aviation Management Institute of China 

General Aviation Institute of Zhejiang JianDe 
Renli Lv Civil Aviation Management Institute of China 

General Aviation Institute of Zhejiang JianDe 
Ruiyou Li SGGA  State Grid General Aviation 
Miao Wang SGGA  State Grid General Aviation 
Huaxian Liu Beihang Univ. 
Cooperative work based on multi-UAV is the development trend in the 
UAV field. The work efficiency and the completion rate of tasks can be 
greatly improved through collaborative work of multiple UAVs. In this 
paper, a verification platform for UAV formation method is established, 
which consists of three quad-rotor UAVs and a ground control system 
working as a monitoring and command center. An open source UAV flight 
control system named Pixhawk is adopted by the quad-rotor UAVs, and 
the minicomputer named Raspberry Pi 3 is used to simulate the 
On-board computer running the formation algorithm and executing the 
tasks. This paper verified the feasibility and effectiveness of the UAV 
formation algorithm based on artificial potential field method through the 
verification platform established by itself. 

SunDIS-42 

Research on conflict resolution method for multi aircrafts based on 
mixed integer programming 
Xiangmin Guan Civil Aviation Management Institute of China 

General Aviation Institute of Zhejiang JianDe 
Renli Lv Civil Aviation Management Institute of China 

General Aviation Institute of Zhejiang JianDe 
Ruiyou Li SGGA  State Grid General Aviation 
Qing Zhang SGGA  State Grid General Aviation 
In order to ensure flight safety, aviation industry has put forward various 
methods. Reasonable flight conflict resolution method is the key 
technology to ensure the safe flight of aircrafts. However, the traditional 
conflict resolution method based on linear programming only allows the 
aircraft to change speed or angle, which reduces the flexibility of aircraft 
and is difficult to meet the need of eliminating conflicts to the greatest 
extent. Firstly, aiming at minimizing the cost of conflict resolution, this 
paper constructs a mathematical model based on integer programming, 
which can optimize the speed, heading angle and altitude of an aircraft at 
the same time, and uses CPLEX software to solve the problem. 
Experiments in classical scenarios show that the proposed method can 
effectively solve the conflict resolution problem among a larger scale of 
aircrafts. 

Monday, 24 August 2020 

MonA01 Room01 
Signal processing and information fusion (I) 8:00-10:00 
Chair: Yuan Gao Heilonngjiang Univ. 
CO-Chair: Ziqiang Zhou  State Grid Zhejiang Electric Power

 Company 

8:00-8:20 MonA01-1 

Sequential Inverse Covariance Intersection Fusion Kalman Filter for 
Networked Systems with Multiplicative Noises 
Kai Yu Heilonngjiang Univ. 
Lizi Chen Heilonngjiang Univ. 
Ke Wu Heilonngjiang Univ. 
Yuan Gao Heilonngjiang Univ. 
This paper mainly studies the fusion estimation problem of the networked 
multi-sensor systems with multiplicative noises. Firstly, the state space 
model is transformed into a new system with fictitious noises to obtain the 
local Kalman filter. Secondly, applying the Sequential Inverse Covariance 
Intersection (SICI) fusion algorithm, the SICI fusion estimator is 
presented, which avoids the computational burden of the 
cross-covariance among local estimators. Compared with the Sequential 
Covariance Intersection (SCI) fusion algorithm, the SICI fusion algorithm 
has lower conservativeness, and is proved that its estimation accuracy is 
higher than those of the local filters and SCI fusion estimator. A 
simulation example shows the effectiveness and consistency of the 
presented fusion estimators. 

8:20-8:40 MonA01-2 

Quantitative Characterization of Wind Power Fluctuation 
Ziqiang Zhou State Grid Zhejiang Electric Power Company 
Peng Shu State Grid Zhejiang Electric Power Company 
Yulin Chen Zhejiang Univ. 
Donlian Qi Zhejiang Univ. 
The inherent fluctuation characteristic of wind power can lead to many 
problems for the security and stability of a power system with large-scale 
wind power integration. Therefore, knowing the fluctuation level of wind 
power is of great importance for modern power system. To this end, this 
paper explores how to measure wind power fluctuations easily and 
precisely. Specifically, a factor reflecting the information loss is 
established to characterize the wind power fluctuation. An average filter is 
designed firstly to obtain a smooth curve corresponding to the original 
wind power time series. Then, the Lebesgue integral is used to calculate 
the difference between the obtained smooth curve and the original wind 
power to form the fluctuation factor information loss rate. The validity of 
information loss rate has been validated by testing wind power smoothing 
effect. We draw the conclusion that the proposed factor, the information 
loss rate, can evaluate any kind of wind power fluctuation simply and 
credibly.

8:40-9:00 MonA01-3 

Infrared Small Target Detection Based on Improved DoG Filter 
ZeZheng Ye Sun Yat-Sen Univ. 
ZhiYong Zhang Sun Yat-Sen Univ. 
Changzhen Qiu Sun Yat-Sen Univ. 
Accurate and rapid detection of infrared(IR) small target has great 
significance to military and national defense.It is a hot spot to improve 
detection rate and reduce false alarm in the field of IR small target 
detection.Local contrast methods of the human visual system(HVS) have 
been proven as an efficient method to improve IR image contrast and 
reduce false alarm rate in recent years.Most of existing algorithms(such 
as difference of Gaussian(DoG) filter) do not consider directional 
information.The DoG is easy to misdetect the background edge with a 
large contrast as the real target.So the quarter of the DoG(QDoG) 
algorithm based on the DoG filter is proposed in this paper.The QDoG is 
sensitive to orientations and can better suppress the complex 
background edges.The QDoG will use the global threshold extraction and 
local threshold extraction to get a lower false alarm rate and missed 
detection rate.

9:00-9:20 MonA01-4 

Pressure Leak Signal Enhancement Based on Acoustic Transducer 
Model 
Weiguo Lin Beijing University of Chemical Tech. 
XinyangWang Beijing University of Chemical Tech. 
FangWang Beijing University of Chemical Tech. 
Aimed at the low sensitivity of pipeline leak detection methods for slowly 
increasing leaks, this paper proposes a pressure signal enhancement 
method that is suitable for both abrupt leaks and slowly increasing leaks. 
Firstly, the acoustic transducer model (input: pressure signal, output: 
enhanced pressure signal), based on its measurement principle, is 
established to overcome the shortcomings of leak pressure signals 
susceptible to the pipeline pressure regulation process (rising, falling, or 
fluctuation) and noise. Secondly, the enhancement principle lies in the 
parameter (discretization frequency) adjustment of the model, which is 
proved with the signal decimation. Finally, the test results show that the 
enhanced pressure signal achieves the effective characterization of 
slowly increasing leaks, at the same time ensuring the ability to 
characterize abrupt leaks. 

9:20-9:40 MonA01-5 

Cement Raw Material Feeding Amount Filtering Method Based on 
Kalman Filter 
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Shizeng Lu University of Jinan 
Qiangya Li University of Jinan 
Zhaohui Ma University of Jinan 
Hongliang Yu University of Jinan 
Xiaohong Wang University of Jinan 
The stable thermal system of the cement kiln system is an important 
guarantee for realizing the stability, high quality, high yield and low cost 
operation of the new dry process cement kiln. In order to ensure the 
stability of the thermal system of the kiln system, it is necessary to 
accurately estimate the true value of the raw material feed amount. In this 
paper, the filtering method of raw material feeding amount based on 
Kalman filter was studied. Firstly, the cement clinker production process 
and the Kalman filter principle are analyzed. On this basis, for the specific 
situation of raw material feeding amount, the raw material feeding amount 
filtering process based on the Kalman filter was proposed. Finally, the 
method was verified by data analysis. The data analysis results show that 
the Kalman filter algorithm could realize the online accurate estimation of 
the raw material feeding amount. This paper provided a feasible method 
for filtering the raw material feeding amount of cement. 

9:40-10:00 MonA01-6 

Random Forest Algorithm-based Multi-Feature Vector Optimization 
for Fatigue Driving Vigilance Monitoring 
Fengjuan Guo Tianjin University of Technology and Education 
Chunxiao Han Tianjin University of Technology and Education 
Ziyu Hu Tianjin University of Technology and Education 
Yaru Yang Tianjin University of Technology and Education 
Mihong Yang Tianjin University of Technology and Education 
Tinghang Guo Tianjin University of Technology and Education 
Jingyu Zhang Tianjin University of Technology and Education 
Accidents caused by fatigue account for a large proportion of traffic, so it 
has great significance in preventing fatigue driving by monitoring the 
vigilance levels of drivers. In order to monitor the changes of vigilance, an 
experiment was designed to collect the electroencephalogram (EEG) 
signals of drivers at different vigilance levels, and further to find out the 
major factors. Several commonly used features, EEG sub-bands and 
EEG channels were used, and the combination of which can not only 
improve the diversity of vigilance feature vectors, but also improve the 
classification accuracy of vigilance monitoring. However, too many 
features in the feature vector will result in a large amount of calculations. 
Therefore, this paper used the decision tree (DT) and random forest (RF) 
algorithm to optimize feature vector without affecting the classification 
accuracy of vigilance monitoring. DT was used to establish the model 
with all feature vectors, then by comparing the weight of features, EEG 
sub-bands and EEG channels, the optimized feature vector 
FP1-FP2/d4-d5-d6/CV was obtained. RF was used to calculate the 
classification accuracy with the optimized multi-feature vector to ensure 
the high monitoring accuracy of the changes of vigilance. 

MonA02 Room02 
Fault diagnosis and predictive maintenance (VIII) 8:00-10:00 
Chair: Jianliang Chen Wuhan Univ. of Science and Tech. 
CO-Chair: Jian Guo Harbin Engineering Univ. 

8:00-8:20 MonA02-1 

Modeling and Simulation of Single Phase Grid Voltage 
Phase-Locked Method Based on Unscented Transformation Kalman 
Filter 
Jian Guo Harbin Engineering Univ. 
Chenxi Guan Harbin Engineering Univ. 
Xuesong Yan Harbin Engineering Univ. 
Chao Jiang Harbin Engineering Univ. 
Roaidar Khan Harbin Engineering Univ. 
In order to meet the requirements of new energy power connected to grid, 
it is crucial to obtain the grid synchronization information as the control 
signal. The method of single phase grid voltage phase locked loop is 
studied in this paper. And the method of unscented transformation 
Kalman filter is used to obtain the synchronization information of grid. 
Based on the analysis of basic principles of unscented transformation 
Kalman filter, the transformation of UT transform was introduced to 
replace the nonlinear function. And according to the expected grid 
synchronization information, state space model of voltage signal is 
derived to improve the estimation precision of the state variables. Finally, 
the simulation results of different fault states are carried out to verify the 
effectiveness of the proposed method on tracking the synchronization 
information. 

8:20-8:40 MonA02-2 

Coordinated Operation Strategy for Islanding Protection and Low 
Voltage Ride-through of Grid-connected Photovoltaic System Based 
on Harmonic Characteristics  
Xu Jiang State Grid Jilin Power Co., Ltd 
Fushou Sun State Grid Jilin Power Co., Ltd 
Chunhua Wang State Grid Jilin Power Co., Ltd 
Zhenyuan Li State Grid Jilin Power Co., Ltd 
Luming Ge China Electric Power Research Inst. 

Yucan Zhao Zhejiang Univ. 
Miao Yu Zhejiang Univ. 
To tackle the operation conflict between the islanding protection and the 
low voltage ride-through (LVRT) of the grid-connected photovoltaic (PV) 
system, a coordinated operation strategy based on harmonic 
characteristics is proposed. The harmonic voltage variation 
characteristics before and after the occurrence of the islanding are 
analyzed. And the harmonic voltage threshold is calculated explicitly, 
based on which the islanding phenomenon and the voltage transient 
perturbation are differentiated, so as to coordinate the functions of the 
islanding protection and LVRT of the grid-connected PV system. 
Simulation results show the feasibility and effectiveness of the proposed 
strategy. 

8:40-9:00 MonA02-3 

Adaptive Fault Detection and Estimation for a Class of Nonlinear 
Multi-Agent Systems With Sensor Faults  
Jianliang Chen Wuhan Univ. of Science and Tech. 
Sikai Peng Wuhan Univ. of Science and Tech. 
Jing Li Wuhan Univ. of Science and Tech. 
In this paper, a class of nonlinear systems with sensor faults are 
investigated through adaptive fault detection and estimation, and an 
adaptive adjacency observer is proposed to detect and estimate faults. 
Based on the directed graph and Lyapunov stability theory, it is proved 
that in a closed-loop system, the error signals detected and estimated 
from all neighboring nodes converge to an adjustable bounded signal. 
The fifinal simulation results verify the effectiveness of the proposed 
method. 

9:00-9:20 MonA02-4 

The Study of Detection for Longitudinal Rip of Coal Conveyor Belt 
Based on MATLAB  
Xiaodan Ren Inner Mongolia Tech.l College of Me

chanics and Electrics 
Jing Wen Hohhot Vocational College 
Xihao Wang Inner Mongolia Univ. 
Yanling Lan Inner Mongolia Univ. 
Zhiying Lin Inner Mongolia Univ. 
Conveyor is one of the important mining equipment in the coal mine and 
the belt is the key component of the conveyor. Once the belt is torn 
longitudinally, if the measures are not taken in time, the entire conveyor 
belt will be torn completely, which will cause serious economic losses. To 
solve this problem, this paper studies a method to detect longitudinal rip 
of coal conveyor belt by applying MATLAB and knowledge of image 
processing. By extracting the longitudinal rip part of the image, combining 
with edge detection, then calculating the area of the longitudinal rip part 
with a new algorithm, at last comparing this area with the minimum area 
of the longitudinal rip set by system, it can be judged whether the belt has 
been longitudinally torn. So control signal can be provided to the control 
equipment to prevent the conveyor belt from continuing to be torn. 

9:20-9:40 MonA02-5 

Fault diagnosis of flflexible DC modular multilevel converter based 
on consistency test 
Feng Zheng Tianshengqiao Branch of Extra High Voltage Po

wer Transmission Company of China Shouthern 
Power Grid Co., Ltd. 

Yue Mo Tianshengqiao Branch of Extra High Voltage Po
wer Transmission Company of China Shouthern 

Power Grid Co., Ltd. 
Jiashui Dai Tianshengqiao Branch of Extra High Voltage Po

wer Transmission Company of China Shouthern 
Power Grid Co., Ltd. 

Ming Liu Guizhou Univ. 
Xiaoliu Yang Guizhou Univ. 
Zetao Li 
Yuehui Yang Tianshengqiao Branch of Extra High Voltage Po

wer Transmission Company of China Shouthern 
Power Grid Co., Ltd. 

Bin Chen Tianshengqiao Branch of Extra High Voltage Po
wer Transmission Company of China Shouthern 

Power Grid Co., Ltd. 
Aiming at the problem of fault diagnosis of modular multilevel converter, 
using the special feature of threeˇ phase symmetry of converter, this 
paper proposes a method of modular multilevel converter fault diagnosis 
based on the redundancy of equipment itself. This method is a hardware 
redundancy method, which can avoid the problems of software 
redundancy method such as the effect of model deviation, the diffificulty 
of simulating the actual operating environment, etc. It can also avoid the 
problems of equipment investment, land occupation, operating cost and 
so on, which are caused by the conventional hardware redundancy 
method that needs to rebuild redundant physical equipment. This method 
can realize the fault detection of converter and the faulty bridge arm 
location of converter. Simulation results show the effectiveness of the 
method. 
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9:40-10:00 MonA02-6 

Study on Ultrasonic Location Based on Sound Pressure and TDOA 
Switching   
Mingyu Hong Beijing Inst. of Tech. 
Tao Wang Beijing Inst. of Tech. 
Jinbing Chen Beijing Inst. of Tech. 
Xiaoran Wang Beijing Inst. of Tech. 
Ultrasonic leak detection is an important technology in leak detection 
technology, which has the advantages of fast detection speed and high 
sensitivity. Based on the theory of leakage acoustics, the propagation of 
leakage ultrasound in the air is analyzed, and a gas leakage detection 
device based on ultrasonic transducer array is designed. Based on the 
device, a leak location method based on sound pressure and TDOA 
mobile switching is proposed. Firstly, the leak location is roughly judged 
by sound pressure relationship, then the detector position is adjusted by 
the real-time guidance of the display screen, and finally the leak location 
is accurately located by the arrival time relationship of ultrasonic signal. 
The experimental results show that when there is a small hole leakage, 
the method can locate the leakage point quickly and accurately, which 
verifies the correctness and feasibility of the method. 

MonA03 Room03 
Intelligent control, computation and optimization (IV) 8:00-10:00 
Chair: Haoyu Cheng  Northwestern Polytechnical Univ. 
CO-Chair: Qingquan Cui Yunnan Land and Resources

 Vocational College 

8:00-8:20 MonA03-1 

Formation Tracking and Transformation of AUVs Based on the 
Improved Particle Swarm Optimization Algorithm  
Yue Li Shanghai Maritime Univ. 
Daqi Zhu Shanghai Maritime Univ. 
A novel algorithm is proposed to solve the problem of formation tracking 
and formation transformation. It is inspired from the biological principle of 
particle swarm optimization algorithm (PSO). All the AUVs are taken as 
particles, and key points of virtual formation are taken as one of the 
navigation targets respectively. When all of the AUVs arrive the desired 
corresponding key points, the aim of formation tracking is achieved. On 
the other hand, the formation transformation can be achieved by this 
algorithm, too. Some simulations are done to prove the effectiveness of 
the proposed method. 

8:20-8:40 MonA03-2 

Route planning method for UAV in unknown environment based on 
improved SAS algorithm  
Yuanjie Song Northwest Polytechnical Univ. 
Xiaojun Xing  Northwest Polytechnical Univ. 
Qingbiao Xi Northwest Polytechnical Univ. 
Bing Yang Northwest Polytechnical Univ. 
Ziquan Yu Nanjing Univ. of Aeronautics and Astronautics 
Unmanned aerial vehicle (UAV) real-time target tracking in an unknown 
environment can be considered as a route planning problem. Aiming at 
this problem, this paper proposes a three-dimensional (3D) route 
planning method based on an improved sparse A* search(SAS) 
algorithm. This method improves the evaluation function. The actual cost 
in the evaluation function of the SAS algorithm is removed, and the threat 
information in the mission environment is constructed as part of the 
evaluation function to guide the UAV to move away from the threat area. 
The planned trajectory in this method takes into account the updating of 
real-time environmental information and can achieve real-time trajectory 
planning. Furthermore, the filtering effect of singer model, current 
"statistical" model, and interactive multi-model (IMM) algorithm are 
compared and the current "statistical" model is finally chosen as the 
maneuvering target tracking model. 

8:40-9:00 MonA03-3 

Learning Individual Features to Decompose State Space for Robotic 
Skill Learning  
Fengyi Zhang Univ. of Chinese Academy of Sciences (UCAS) 
Fangzhou Xiong Univ. of Chinese Academy of Sciences (UCAS) 
Zhiyong Liu Univ. of Chinese Academy of Sciences (UCAS) 
Due to suffering from the diversity and complexity of robotic tasks in 
continuous domains, robotic skill learnˇ ing is the most challenging issue 
in this area, especially for robots with high-dimensional state spaces. To 
learn structured policies for continuous control, the graph neural networks 
(GNN) was previously applied to incorporate explicitly the robot structure 
into the policy network. In this work, we tackle the problem of robotic skill 
learning in high-dimensional state space with the help of graph neural 
networks. Instead of utilizing a general purpose multi-layer perceptron 
(MLP) as a unifified controller to output actions for all joints of the robot, 
we construct a separate controller for each joint of the robot by using the 
individual features that have been extracted by GNN model. Empirical 
results on simulated continuous systems, including applications to PR2 
task and Centipede task, demonstrate that the proposed framework can 
achieve satisfactory learning performance, and more importantly, it 

signifificantly reduces the parameters of the policy network. 

9:00-9:20 MonA03-4 

Prediction of Stock Based on Convolution Neural Network 
Rui Zhang Shenyang Jianzhu Univ. 
Zi’ang Wu Shenyang Jianzhu Univ. 
Siqi Wang Shenyang Jianzhu Univ. 
With the increasingly close connection between the market and computer 
technology. Stock forecasting is one of the task studies on the market 
economy. However, the information about the market economy contains a 
lot of noise and uncertainty, which makes the economic forecast more 
and more challenging. Ensemble learning and deep learning are the main 
methods to solve the stock forecast problem. In this paper, we forward a 
model combination of two methods, the advantages of two methods to 
forecast the change of stock price. The proposed method combines CNN 
and GBoost. The results of two market indexes show that this method 
has better performance for current popular methods. 

9:20-9:40 MonA03-5 

The Path Planning Study of Autonomous Greeting Robot based on 
Ant Colony  
Cui Qingquan Yunnan Land and Resources Vocational College 
Ning Jing Yunnan Agricultural Univ. Kunming 
Yin Xunhe Beijing Jiaotong Univ. 
In order to realize the autonomous greeting and greeting of the field 
guests, the autonomous greeting robot needs to collect and analyze the 
environmental data. Through the optimization algorithm, an optimal 
autonomous moving path from the starting point of greeting to a certain 
guest is found. In this paper, aiming at the autonomous greeting robot, 
the path planning problem of the autonomous greeting robot based on ant 
colony algorithm is proposed, and the related design scheme is given. 
The simulation example shows that the greeting robot can visit specific 
guests in the shortest path and time. It can effectively ensure that the 
robot avoids obstacles and other guests in the process of moving. It 
verifies the feasibility and validity of the path planning proposed in this 
paper, and lays a theoretical foundation for the further application of the 
autonomous greeting robot in non-specific environment. 

9:40-10:00 MonA03-6 

Intelligent Control for Unmanned Flight Vehicles via Deep 
Reinforcement Learning   
Haoyu Cheng Northwestern Polytechnical Univ. 
Xiaofeng Zhang Northwestern Polytechnical Univ. 
Hanqiao Huang Northwestern Polytechnical Univ. 
Xiaohan Zhao  Northwestern Polytechnical Univ. 
The problem of intelligent control for unmanned flight vehicles is studied 
in this paper. The linear model of unmanned flight vehicle is obtained by 
Jacobian linearization method according to the nonlinear model. The 
process of controller design can be divided into two steps. Firstly, to 
ensure the stability and prescribed performance of the closed loop 
system, the robust controller is given in terms of linear matrices 
inequalities based on robust control theory. Secondly, the intelligent 
controller is proposed to improve the transient performance via deep 
reinforcement learning. The parameters of controller can be tuned 
automatically in a neighborhood of robust controller’s parameters. In the 
end, the simulation results are given to illustrated the effectiveness and 
superiority of the proposed method.  

MonA04 Room04 
Connected Vehicle and Future Smart Transportation(II) 
(Special Session) 8:00-9:45 
Chair: Yougang Bian Hunan Univ. 

8:00-8:20 MonA04-1 

An end-to-end learning of driving strategies based on DDPG and 
imitation learning 
Qijie Zou Dalian Univ. 
Kang Xiong Dalian Univ. 
Yingli Hou Dalian Univ. 
The Deep Deterministic Policy Gradient Algorithm (DDPG) has great 
advantages in continuous control problems and plays a very important 
role in the field of autonomous driving. However, the performance of the 
traditional DDPG algorithm depends on the initialization parameter 
settings, and it is difficult to achieve satisfactory results in the actual 
environment. At the same time, traditional DDPG also needs a lot of 
exploration to converge to a suitable control strategy. This paper 
proposes a DDPG algorithm framework based on imitation learning 
(DDPG-IL). The framework first obtains demonstration data (via IL) and 
stores it in the expert pool, meanwhile the DDPG algorithm is pre-trained. 
Then the algorithm makes reasonable use of the demonstration data and 
its own exploration data for learning. Finally, when the algorithm reaches 
an approximate expert level, it gradually becomes an ordinary 
reinforcement learning and continues training by self-learning until the 
algorithm converges to a stable state. The experimental comparison on 
the racing simulator TORCS proves that our proposed DDPG-IL 
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algorithm has more advantages and can obtain better performance than 
the traditional DDPG algorithm.

8:20-8:40 MonA04-2 

Nonlinear Longitudinal Control for Vehicle Platoon Considering the 
Effect of Electronic Throttle Opening Angle 
Yongxin Zhu Chongqing 

Univ. of Posts and Telecommunications 
Yongfu Li Chongqing 

Univ. of Posts and Telecommunications 
Shuyou Yu Jilin Univ. 
This paper proposes a homogeneous vehicle platoon longitudinal 
controller considering the effect of electronic throttle opening angle. In 
particular, a nonlinear longitudinal controller is proposed by integrating 
the consensus between connected autonomous vehicles (CAVs), the 
influence of interactions between vehicles and the effect of electronic 
throttle (ET) opening angle. Then, the convergence condition is deduced 
analytically by using the Routh–Hurwitz stability criterion. The controller 
can not only ensure the consensus of CAVs, but also avoid rear-end 
collision and negative velocity. Finally, simulations are carried out in the 
presence of external interference to verify the robustness and 
effectiveness of the proposed controller with respect to position, velocity 
and acceleration/deceleration profiles.

8:40-9:00 MonA04-3 

High Definition Map Assisted Vehicle Tracking with Lane Constraint 
Shenghao Su  Chongqing Univ. of Posts and Telecommunications 
Mengxin Liu  Chongqing Univ. of Posts and Telecommunications 
Ming Cen  Chongqing Univ. of Posts and Telecommunications 
Vehicle target tracking is the key of auxiliary driving system and 
unmanned driving system. Restricted by traffic rules, vehicles on a 
multi-lane road always try to drive in the middle of the lane. In order to 
use this prior information to improve the performance of vehicle target 
tracking, a High Definition Map assisted vehicle tracking with lane 
constraint is presented. By the method, regarding the function of lane as 
a proportional-derivative controller, a new vehicle motion model 
considering the affection of the lane is proposed. The measurement is 
transformed into the curvilinear-coordinate system, and the state 
estimation of the target is implemented in such coordinate system also. 
Furthermore, to evaluate the influence of adjacent lanes to the vehicle, a 
DS-VSMM filter is designed to identify whether the vehicle is changing 
lane and which lane the vehicle would change into. Simulation results 
show that the proposed algorithm improved the vehicle tracking 
accuracy, reduced the time consumption, and effectively identified the 
lane change behavior of target vehicle.

9:00-9:20 MonA04-4 

Vehicle-identification Based on Complementarity Feature 
Yuefeng Wang Northeastern Univ. 
Shuailei Ma Northeastern Univ. 
Ying Wei Northeastern Univ. 
Lin Wang Northeastern Univ. 
Vehicle re-identification is one of the important tasks in the field of 
intelligent transportation, it is indispensable in intelligent traffic police, 
intelligent security and other application situation. In this paper, we 
proposed a novel complementarity feature for re-identification. The 
algorithm is divided into two stages: online and offline. A view 
discriminator is built to determine whether the view of each vehicle image 
is front-view or back-view. Then each vehicle image is assigned a reverse 
sample based on the vehicle’s view information. In the online phase, we 
train a Complementarity Feature generator by using the features of the 
reverse sample as the supervised information. Experimental results show 
that our algorithm is superior to existing methods. 

9:20-9:40 MonA04-5 

Research on Passenger Flow Prediction of Bus Line Based on 
Gradient Boosting Decision Tree 
Yingxin Liu Northeastern Univ. 
Xinggang Luo Northeastern Univ. 
Min Yang Northeastern Univ. 
Passenger flow is one of the main public transportation information. In 
order to improve the prediction accuracy of passenger flow on bus line, 
passenger flow is divided into two data sets of working days and 
non-working days by analyzing the characteristics of passenger flow, and 
passenger flow is predicted based on gradient boosting decision tree 
algorithm. Considering the influence of weather factors on passenger 
flow, crawled weather data is quantified and added to the algorithm 
model, and passenger flow on bus line is predicted based on gradient 
boosting decision tree with weather characteristics. The experimental 
results show that the prediction results with weather characteristics are 
more accurate. 

9:40-10:00 MonA04-6 

Distributed Vehicular Platoon Control with Heterogeneous 
Communication Delays 
Xiaohui Qin Tsinghua Univ. 
Yougang Bian Hunan Univ. 
Zeyu Yang Tsinghua Univ. 
Manjiang Hu Hunan Univ. 
Due to its capability of improving fuel economy and traffic efficiency, 
platooning has become a hot research topic in recent years. Yet platoon 
internal stability under heterogeneous communication delays is still not 
fully discussed. This paper proposes an LMI based robust control 
algorithm for vehicular platoons with generic communication topologies 
subjected to heterogeneous delays. Inverse vehicle model compensation 
is utilized to linearize platoon dynamics. Graph theory is employed to 
depict communication topologies. Together with a linear feedback 
controller, we yield a high dimensional linear model of the closed-loop 
platoon dynamics. A Riccati inequality based algorithm is then proposed 
to calculate a stabilizing control gain, which can be solved in an LMI 
manner. An upper bound of the heterogeneous communication delay is 
provided, below which the internal stability of the platoon is theoretically 
guaranteed. Finally, the proposed theory is validated through numerical 
simulations. 

MonA05 Room05 
Fractional Calculus and Fractional-order Systems(I) 
(Special Session) 8:00-10:00 
Chair: Dingyu Xue Northeastern Univ. 

08:00-08:20 MonA05-1 

Geometric Interpretation for Riemann-Liouville Fractional-Order 
Integral 
Lu Bai Shenyang Universit 
Dingyu Xue Northeastern Univ. 
Li Meng Shenyang Universit 
A new method is proposed to plot the image of Riemann–Liouville (RL) 
fractional-order integral. The meanings of the image are discussed, 
including the mathematical expression of the image, the corresponding 
relationship between the image and RL fractional-order integral, and the 
change of the image as increasing the upper limit of RL fractional-order 
integral. The image is likened to a process of light refraction for 
interpreting the geometric meanings of RL fractional-order integral. The 
exponential and duality properties of RL fractional-order integral are 
interpreted by the image. The duality property shows that there is no 
essential difference between integer-order and RL fractional- order 
integrals, except different observation angles. It concludes that RL 
fractional-order integral is a projection of a line integral on a plane.

08:20-08:40 MonA05-2 

Finite-time synchronization control of fractional-order memristive 
neural networks with time varying delays 
Yihong Liu Huainan Normal Univ. 
Yeguo Sun Huainan Normal Univ. 
This paper considers the finite-time synchronization control of 
fractional-order memristive neural networks with time varying delays. By 
utilizing the properties of fractional calculus and fractional-order 
comparison principle, we propose a new lemma. Base on the new lemma 
and some analysis techniques, some novel criteria are given to ensure 
finite-time synchronization of fractional-order memristive neural networks 
with time varying delays by adopting a delay-dependent feedback 
controller, and the upper bound of the setting time for synchronization is 
estimated. Finally, numerical simulations are given to verify the 
effectiveness of the obtained results and the superiority of the new 
finite-time stability theorem.

08:40-09:00 MonA05-3 

Analytical calculation of the inverse nabla Laplace transform 
Yiheng Wei Univ. of Science and Technology of China 
YangQuan Chen Univ. of California 
Yuquan Chen Univ. of Science and Technology of China 
Yong Wang Univ. of Science and Technology of China 
The inversion of nabla Laplace transform, corresponding to a causal 
sequence, is considered. Two classical methods, i.e., residual calculation 
method and partial fraction expansion method are developed to perform 
the inverse nabla Laplace transform. For the first method, two alternative 
formulae are proposed when adopting the poles inside or outside of the 
contour, respectively. For the second method, a table on the transform 
pairs of those popular functions is carefully established. Besides 
illustrating the effectiveness of the developed methods with two 
illustrative examples, the applicability are further discussed in the 
fractional order case.

09:00-09:20 MonA05-4 

Fixed Point Theorem of a Sum Operator in Set Ph;e and 
Applications 
Haijiao Chen Taiyuan Univ. of Technology 
Lingling Zhang  Taiyuan Univ. of Technology 
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In the paper, by using the cone theory and monotone iterative method, 
the sum operator equation Ax + B(x; x) + Cx = x has been considered in 
Ph;e, where A is an increasing '  (h; e) concave operator, B is a mixed 
monotone operator and C is a decreasing operator. Then, the existence 
and uniqueness of solutions for a class of fractional differential equations 
with nonlinear boundary are discussed as an application. We not only 
gain a unique solution but also construct two iterative sequences to 
approximate the solution. The conclusion given by the paper provides 
new methods to deal with a class of nonlinear differential equations. At 
last, a concrete example is given to support our results. 

09:20-09:40 MonA05-5 

Optimization of Fractional-order Stochastic Resonance Parameters 
Based On Improved Genetic Algorithm 
Yangbaihui Wang China Jiliang Univ. 
Yongjun Zheng China Jiliang Univ. 
Ming Huang China Jiliang Univ. 
Xiaofeng Hu China Jiliang Univ. 
Fractional-order stochastic resonance (FOSR) system can use for noise 
in detecting weak signals and make them produce positive effect, so as to 
enhance the amplitude power of weak signals. In this system, the 
parameters of the bistable system, the fractional order and the noise 
intensity of the input all have a certain influence on the output of the 
system. For the purpose of achieving the best effect of the output, an 
improved genetic algorithm(GA) is proposed in this paper. This algorithm 
introduces the idea of simulated annealing(SA), and makes adaptive 
adjustment to multiple parameters. Numerical simulations show that the 
algorithm has a stronger global optimization capability than traditional 
genetic algorithms, and it improves the convergence speed and reduces 
the amount of calculations, which is conducive to the use of fractional 
stochastic resonance systems in practical applications. 

09:40-10:00 MonA05-6 

A Novel Discrete Grey Model with Fractional Accumulating 
Operators and Optimal Initial Condition and Its Application 
Yitong Liu Northeastern Univ. 
Feng Pan Northeastern Univ. 
Dingyu Xue Northeastern Univ. 
Yang Yang Bohai Univ. 
Energy consumption plays an important role in countries development,for 
that many countries are develop- ing policies based on energy 
consumption. In other words, it has a significance to predict energy 
consumption accurately. This paper proposed a novel discrete grey 
model with fractional-order accumulating operators and initial condition 
opti- mization. The order of fractional accumulating operator and the 
value of initial condition in this new model are optimized by Genetic 
Algorithms. In order to investigate deeply, other two grey models, 
DGM(1,1) and FDGM(r,1), are used to compare in the prediction of 
annual per capita electricity consumption of southern Jiangsu. Results 
shows that novel model proposed in this paper has better accuracy than 
the other two models in both simulation and prediction. 

MonA06 Room06 
Process control and predictive control (II) 08:00-10:00 
Chair: Zhu Xiao-yan  Shenyang Jianzhu Univ. 
CO-Chair:Xifeng Guo Shenyang Jianzhu Univ. 

08:00-08:20 MonA06-1 

Research on Tracking Improvement for Electric Vehicle during a 
Car-following Process 
Sheng Zhang Shenzhen Research Inst. 

Wuhan Univ. 
Xiangtao Zhuan Shenzhen Research Inst. 

Wuhan Univ. 
In this paper, the electric vehicle (EV) with an adaptive cruise control 
(ACC) function is chosen as an object to study the car-following process. 
Multiple objectives contains safety, tracking, comfort and energy 
economy are optimized based on the model predictive control (MPC) 
theory. As distinguished from other studies: a strategy for the weight 
adjustment is proposed to improve the tracking, in which some weights in 
MPC can be adjusted according to the relative velocity of two vehicles in 
real time. The proposed control strategy are evaluated for two different 
traffic scenarios. The simulation results show that proposed control 
strategy has better tracking performance than the control strategy with 
the constant weight. While the tracking is improved, the energy economy 
is also improved in proposed strategy. 

08:20-08:40 MonA06-2 

First-principle modeling and simulation of cement rotary kiln 
Chongjian Sun Univ. of Jinan 
Jianyu Zhao Univ. of Jinan 
Shi Li Univ. of Jinan 
Ping Jiang Univ. of Jinan 
Cement rotary kiln is the core equipment of clinker firing system. The 
system model is very important for understanding the process of cement 

calcination and optimizing the operating conditions. In this paper, a 
detailed first-principle model is proposed, which can describe the change 
of temperature field and material density field in kiln. By studying the 
production process of cement rotary kiln, a dynamic model is established 
for each section according to the first principle mechanism. The unknown 
key parameters can be inferred from the known parameters in the model. 
The model is simulated and analyzed dynamically according to the 
relevant data collected in the actual cement production process. The 
simulation results of the model match with the actual conditions.

08:40-09:00 MonA06-3 

Networked predictive control of linear switched systems with 
average dwell time 
Lei Zheng Nanjing Univ. of Posts and Telecommunications 
This paper studies the networked predictive control problem of linear 
discrete-time switched systems with delays in both the backward and 
forward channels.An improved networked predictive control method is 
used to control the switching system with average dwell 
time(ADT).Multiple Lyapunov function(MLF) method is used,the 
exponential stability result of the closed-loop networked predictive 
switched control systems with ADT is proposed.A numerical example is 
presented to demonstrate the effectiveness of the proposed method.

09:00-09:20 MonA06-4 

Algorithm of acid temperature setup model based on the CBR 
Zhu Xiao-yan Shenyang Jianzhu Univ. 
Li Song-hua Shenyang Jianzhu Univ. 
Cao Jiao-zhao Shenyang Jianzhu Univ. 

Northeastern Univ. 
Sun Jie Northeastern Univ. 
Zhang Shi-bang Shenyang Jianzhu Univ. 
In the continuous pickling line, the acid temperature setup accuracy was 
low, which not only caused excessive pickling defects, but also caused 
excessive consumption of hydrochloric acid and a decrease in pickling 
efficiency. In order to solve this problem, the acid temperature setup 
model based on case-based reasoning (CBR) technology was 
established by using a large amount of production data with good 
temperature setting precision. After the model was put into operation on a 
1450mm pickling and rolling line, the average pickling defect ratio 
decreased from 14.99904% to 11.7332% and the fluctuation range of the 
pickling defect ratio was effectively controlled. Practical application 
showed that the setup accuracy of the acid temperature model was 
effectively improved. As the number of strip steel production increases, 
the model has the adaptive ability to change with the working conditions, 
which is suitable for industrial promotion. 

09:20-09:40 MonA06-5 

Improving the Ramp Rate of Thermal Power Units Based on Deep 
Utilization of Coal Powder in Milling Systems 
Gaoyao Kui North China Electric Power Univ. 
Zhangli Xia North China Electric Power Univ. 
Shiyu Wei North China Electric Power Univ. 
Hu Yong North China Electric Power Univ. 
Zeng De-liang North China Electric Power Univ. 
Li Geng-da Guodian New Energy Tech. Research Inst. Co.Ltd 
Liu Miao Guodian New Energy Tech. Research Inst. Co.Ltd 
Improving the ramp rate of thermal power units is an important way to 
solve the problem of large-scale consumption of new energy in China. 
The deep utilization of the coal powder in the milling system is one of the 
methods to accelerate the response rate of the boiler, thereby improving 
the ramp rate of thermal power units. Based on the analysis of the 
working principle and characteristics of a milling system, this paper 
considers the effect of primary air flow on the dynamics of the milling 
system, improves the simplest model of the milling system, and 
introduces the improved model into a drum boiler unit model. Based on 
the model, a new control strategy is designed based on the deep 
utilization of the coal powder in the milling system. This strategy is based 
on the predictive control algorithm and combines the traditional 
feedforward and decoupling control concept. More importantly, the 
dynamic compensation of the primary air flow is used to achieve the deep 
utilization of the coal powder in the milling system, thus rapidly changing 
the amount of coal powder entering the boiler. Simulation results show 
that the strategy can better ensure the rapidity and stability of the thermal 
power unit when the load is changed. 

09:40-10:00 MonA06-6 

Harmonic Current Adaptive Predictable Based on Variable Step Size 
LMS Algorithm Used in APF 
Xifeng Guo Shenyang Jianzhu Univ. 
Haoran Jiang Shenyang Jianzhu Univ. 
Di Zheng Beijing Freedom Technology Co. Ltd. 
Wenzhuo Cong Shenyang Jianzhu Univ. 
Shiwei Jiang Shenyang Weichuang Hi-Tech Technology 

Co. Ltd. 
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In the process of harmonic current detection of active power filter, 
considering dynamic response ability and the drawback of static accuracy 
in the traditional fixed step size LMS detection method, proposed a 
improved adaptive variable step LMS harmonic current detection 
algorithm. Using the history error data to regulate the step size. And the 
algorithm was used to detect the harmonic current in APF. The results of 
simulation show that, the method is more advanced both in detection 
accuracy and dyna.mic response, and has a fast dynamic response and 
high detection accuracy. 

MonA08 Room08 
Pattern recognition and intelligent machines(III) 8:00-10:00 

Northeastern Univ. Chair: Kun Zhang 
CO-Chair: Jian-Wei Liu China Univ. of Petroleum 

8:80-8:20 MonA08-1 

Emotion recognition of human body's posture in open environment 
Mingming Cui 
Jiandong Fang 
Yudong Zhao 

Inner Mongolia Autonomous Region 
Inner Mongolia Autonomous Region 
Inner Mongolia Autonomous Region 

This paper proposes and designs an algorithm of human pose emotion 
recognition based on visible light image in open environment,It mainly 
summarizes the emotions represented by different postures from the 
existing body language literature, then extracts a number of key nodes of 
human body parts from the induced different postures to connect and 
draw a simplified line map, uses CPM human body key node detection 
algorithm to extract the coordinates of human body key nodes in the 
image collected by the camera, draws the simplified line map of human 
body postures through clustering algorithm, and finally draws the drawn 
line map The simplified line map human posture map is input to CNN + 
softmax algorithm for classification, and the emotion information 
expressed by different posture is recognized. The human posture 
emotion recognition algorithm designed by this method can effectively 
monitor the attitude emotion of the target object through the visible light 
camera in the open environment. 

8:20-8:40 MonA08-2 

Face Semantic Segmentation and Enhanced Attribute Description 
on Portrait Robot 
Tao Xue Nanjing Univ. of Science and Technology 
Yufei Liu Nanjing Foreign Language School 
Yong Liu Nanjing Univ. of Science and Technology 
Traditionally, image drawing robot draws a portrait only by generated 
image, without concerning the certain order of people’s facial features. In 
this paper, a method of attribute enhanced description based on semantic 
segmentation of face image is proposed. The semantics of face image is 
segmented by BiSeNet, and the data sets of different feature organs are 
constructed. We use the enhanced attribute module to generate the 
description of the relevant attributes for each feature organ image. Unlike 
the previous soft biological features of human face, this method can more 
intelligently realize the description of feature attributes. The experimental 
results show that our method can obtain better organ localization and 
enhanced attribute description. Combining our existing drawing robot 
platform with our drawing strategy based on enhanced attribute 
description, it has a good promotion effect on humanoid drawing of 
robots. 

8:40-9:00 MonA08-3 

Research on Human Action Recognition Based on Improved 
Pooling Algorithm 

Northeastern Univ. 
Northeastern Univ. 
Northeastern Univ. 
Northeastern Univ. 
Northeastern Univ. 
Northeastern Univ. 

Hanxu Shen 
Yue Li 
Hao Chen
Qiongyang Liu 
Xiaonan Yang 
Yongquan Wei 
Jun Gong Northeastern Univ. 
With the rapid development of deep learning, human behavior recognition 
has become a focus of research. When using various artificial neural 
network training models to recognize human behavior, the problem of 
overfitting has always been a difficult point that hinders the improvement 
of the accuracy of recognition. This paper combines stochastic pooling 
and Dropout, proposes an improved stochastic pooling method based on 
Dropout, and applies it to a 3D convolutional neural network for human 
behavior recognition to solve the problem of overfitting. In the training 
phase, the Dropout method is introduced into the pooling layer of the 
3DCNN, and the unit values of the pooling layer are randomly 
suppressed, so that more sub-models are generated on the pooling layer. 
During the testing phase, the idea of double probability weighting method 
is introduced The idea of combining the weight of the activation value of 
the selected neuron and the activation value of the selected neuron is 
introduced to obtain an approximate model of all sub-models. Finally, the 
trained model was input into the UCF101 data set for verification, and an 
accuracy rate of 70.09% was obtained. Experimental results show that 
this method can extract more general features, enhance generalization 
ability, effectively suppress overfitting, and improve accuracy. 

9:00-9:20 MonA08-4 

Human behavior recognition under occlusion based on two-stream 
network combined with BiLSTM 
Chenhao Wang Northeastern Univ. 
Yongquan Wei Northeastern Univ. 
Dong Guo Northeastern Univ. 
Jun Gong Northeastern Univ. 
Human behavior recognition is an important subject in the field of 
computer vision, and it is a difficulty to recognize human behavior when 
the core part of human movement is blocked at some time of video. In 
order to solve the problem of occlusion in the process of human behavior 
recognition, this paper proposes a two-stream network structure 
incorporating bi-directional long and short time memory network 
(BiLSTM). A BiLSTM network with two branches is used to analyze the 
spatial feature information of each frame better. In order to make full use 
of the information of long distance optical flow and extract the variation 
information of sample characteristics on optical flow, a discriminant loss 
function of optical flow is proposed. The validity of the proposed method 
is verified by experimental comparison with other methods on the data 
set of occlusion behavior. The recognition accuracy of this method is up 
to 78.6%, and it has good robustness to the occlusion environment. 

9:20-9:40 MonA08-5 

Multi-target vehicle detection and tracking based on video 
Kun Zhang Northeastern Univ. 
Hang Ren Northeastern Univ. 
Yongquan Wei Northeastern Univ. 
Jun Gong Northeastern Univ. 
In order to realize the vehicle tracking on the traffic road, a multi-target 
vehicle detecting and tracking method K-YOLOv3 based on video 
tracking is proposed in combination with experiments. The algorithm is 
composed of vehicle detection, tracking, trajectory generation part. The 
focus of this paper is vehicle detection and tracking.K-YOLOv3 is an 
improvement on YOLOv3, which is combined with KCF to detect and 
track the target vehicle at the same time, and then the vehicle trajectory 
set is established to form the vehicle trajectory.Experimental results show 
that the detection accuracy of k-yolov3 algorithm is slightly higher than 
YOLOv3, while the detection speed is much faster than YOLOv3. 

9:40-10:00 MonA08-6 

Multi-view classification via Multi-view Partially Common Feature 
Latent Factor Learning 
Jian-Wei Liu China Univ. of Petroleum 
Hao-Jie Xie China Univ. of Petroleum 
Run-Kun Lu China Univ. of Petroleum 
Xiong-Lin Luo China Univ. of Petroleum 
In the real world, multi-view data usually consists of different 
representations or views. There are two key  factors in multi-view data: 
consistency and complementarity. Unlike most multi-view learning 
algorithms based on  nonnegative matrix factorization (NMF), the 
proposed method can make full use of the consistency and 
complementarity  of data. This paper presents a new semi-supervised 
multi-view learning algorithm, called Multi-View Partially Common 
Feature Latent Factor (MVPCFLF) Learning. MVPCFLF is an extended 
learning form based on Partially Shared Latent  Factor (PSLF) learning, 
which can make full use of common and special features to obtain latent 
representation. The key  idea of MVPCFLF is to increase the constraints 
on common feature matrix so as to maintain the consistency of common 
features. The experimental results show that MVPCFLF is more effective 
than the existing multi-view learning  algorithms. 

MonA09 Room09 
Intelligent control and optimization of complex industrial processes 

8:00-10:00 
Chair: Hao Yan         Northeastern Univ. 
CO-Chair: Hualu Zhang Northeaster Univ. 

8:00-8:20 MonA09-1 

Temperature Estimation of Cement Rotary Kiln Based on Extended 
Kalman Filter 
Zhaogang Li Univ. of Jinan. 
Jianyu Zhao Univ. of Jinan. 
Ping Jiang Univ. of Jinan. 
Shi Li Univ. of Jinan. 
The cement rotary kiln is the core equipment of the raw material 
calcination in the new dry process cement production process. Studying 
the temperature estimation method of the cement rotary kiln and guiding 
the operator to adjust the thermal parameters of the rotary kiln production 
in advance through the prediction results have important theoretical and 
practical significance for improving the operating efficiency and energy 
saving of the rotary kiln. The rotary kiln has the characteristics of large 
inertia, pure lag, multivariable and non-linear,etc. Based on the analysis 
of the mechanism model of cement rotary kiln, a temperature estimation 
method of cement rotary kiln based on Extended Kalman Filter (EKF) is 
proposed. Experimental results show that the temperature estimation 



Book of Abstracts CCDC 2020 

- 183 - 

algorithm of cement rotary kiln based on EKF can effectively predict the 
temperature of rotary kiln. 

8:20-8:40 MonA09-2 

Soft Sensing Model of Underflow Concentration for Thickener 
Process based on Data Reconciliation 
Hualu Zhang Northeaster Univ. 
Fuli Wang Northeaster Univ. 
Yihua Zhang Northeaster Univ. 
Dakuo He Northeaster Univ. 
Measured data in industrial production inevitably contain stochastic errors 
that are influenced by the environment and equipment, and the stochastic 
errors will reduce the accuracy of the measured data. Thickeners are 
widely used in mineral processing and sewage h}eatment, but the 
accuracy of the variables of the thickener process cannot meet the 
requirements, caused by the stochastic errors, and the underflow 
concentration cannot be real-time detected.  So, prcssurc sensors were 
installed in the thickcncr to establish the soft sensing model of the 
undcrflow conecntration, but the model accuracy is low owing to the 
stochastic errors of pressure values. This paper presents a soft sensing 
model of underflow concentration based on data reconciliation. The data 
reconciliation method is used to improve the accuracy of variables in 
thickener process, and then the soft sensing model of underflow 
concentration is established using the reconciled pressure. Applying the 
data of impact thickener process, the validity of the model is confirmed.

8:40-9:00 MonA09-3 

Soft Sensor Modeling of Process Industrial Process with Uncertain 
Information 
Yuqing Chang Northeaster Univ. 
Diwu Xu Chongqing Silian measurement and control tech 

co.LTD. 
Wanjun Feng Northeaster Univ. 
Shu Wang Northeaster Univ. 
Luping Zhao Northeaster Univ. 
A soft-sensing model for key parameters of process industry driven by 
both qualitative and quantitative information is proposed, which aims at 
the characteristics that key parameters in process industry can not be 
measured online, multi-sub-processes, qualitative information and 
quantitative information coexist. For the sub-processes with quantitative 
information as the main part, a small amount of qualitative information in 
the process is quantified, and the sub-process model is established by 
data-based modeling method; for the sub-processes with qualitative 
information as the main part, a small amount of quantitative information in 
the process is quantified, and the sub-process model is established by 
knowledge-based modeling method. The soft sensing results of the final 
key parameters are obtained by using the model synthesis. Based on the 
hydrometallurgical process, a hybrid soft sensor model based on 
case-based reasoning (CBR) and RBF network in series is proposed. 
The simulation results show that the model is effective.

9:00-9:20 MonA09-4 

Research on Efficiency Optimization of Medium and Small Power 
Wireless Energy Transfer 
Zhitao Wang Guangxi Univ. of Science and Tech. 
Wenguang Luo Guangxi Univ. of Science and Tech. 
Ming Ma Guangxi Univ. of Science and Tech. 
Qiang Liu Guangxi Univ. of Science and Tech. 
Based on the basic principle of magnetically coupled resonant wireless 
power transfer (WPT), aiming at the series resonant circuit structure, the 
relationship between resonant topology efficiency and duty cycle is 
deduced. The PI algorithm is added to the secondary side to realize the 
constant current wireless power transfer for the load and to improve the 
overall efficiency of the system. The L-shaped load impedance matcher is 
used to improve the load adaptability of the system, so that the system 
can still ensure high efficiency under the condition of variable load. The 
parameters of the series resonant circuit are designed, and the 
experimental analysis is carried out by using Saber simulation. The 
experimental results show that the system realizes the constant current 
wireless power transfer after adding the control strategy, and can 
effectively ensure the high transmission efficiency of the system in the 
case of variable load. 

9:20-9:40 MonA09-5 

Bayesian Network-based Technical Index Estimation for Industrial 
Flotation Process under Incomplete Data 
Hao Yan Northeastern Univ. 
Jin Zhu Northeastern Univ. 
Fuli Wang Northeastern Univ. 
Dakuo He Northeastern Univ. 
Qingkai Wang State Key Laboratory of Process Automation in

 Mining and Metallurgy. 
Due to the lack of detection instruments or long measurement cycles in 
the industrial flotation process, accurate and real-time estimation of the 

technical index is of great significance for optimizing flotation 
performance and operational adjustment. In the real-world flotation 
process, incomplete data is a widespread phenomenon owing to 
hardware sensor failures and other reasons. To this end, this paper 
proposes a Bayesian network (BN)-based concentrate grade estimation 
method under incomplete data. The real-time froth image information and 
the concentrate grades of the revious periods are taken as the input of 
the BN model, and the current concentrate grade is the output of the BN 
model. The expectation maximum (EM) algorithm is used to estimate the 
model parameters. The application results show the proposed method 
can accurately estimate the concentrate grade even if some data are 
missing. 

9:40-10:00 MonA09-6 

Design Parameters Optimization of MGT-ORC System based on 
Load Demand under Off-design Conditions 
Hongcan Xu Southeast Univ. 
Lei Pan Southeast Univ. 
Jiong Shen Southeast Univ. 
In order to improve the operation efficiency of the whole integrated 
energy system, this paper optimizes the cascade utilization of flue gas 
waste heat of the micro-gas turbine (MGT) unit. For fully utilizing the 
low-temperature flue gas discharge from MGT, the organic Rankine cycle 
(ORC) system is selected as the waste-heat generation unit. This paper 
optimized the ORC system parameters based on the actual load demand 
of off-design conditions, to obtain a more applicable result for practice. 
Based on the load demand over a period of time, a comprehensive index 
including system output power, thermal efficiency and output power per 
unit heat exchange area was established to balance the relationship 
between the efficiency and benefit. The ORC system was optimized by 
taking the evaporator pressure and the flow of working fluid as the 
decision variables while the operation condition of MGT as the 
interference variable. The optimization results show its advantage in 
off-design conditions, which is meaningful to practical engineering 
applications. 

MonA10 Room10 
Fault diagnosis and predictive maintenance (III) 8:00-10:00 
Chair: Yuemei Xu Northeastern Univ. 
CO-Chair: Yijun Pan Shenyang Insti. of Automation 

8:00-8:20 MonA10-1 

Method of Extracting Characteristic Parameters of Medium-speed 
Maglev Train Levitation Controller based on Relief Algorithm   
Guangyi Wang Beijing Jiaotong Univ. 
Jie Xu Beijing Jiaotong Univ. 
Lili Xu Beijing Jiaotong Univ. 
Dong Liang Beijing Jiaotong Univ. 
Yazhi Xu CRRC TANGSHAN CO., LTD 
Medium-speed maglev train has been widely studied as a new means of 
transport. The suspension controller is the center of the suspension 
control system for electromagnetic medium-speed (EMS) maglev trains. 
Its inner equipment and components are complex and easily damaged. In 
severe cases, it will directly cause the train to lose its suspension ability. 
Therefore, efficient and accurate state identification and fault diagnosis 
algorithms are necessary for suspension controllers. In this paper, the 
medium and low speed maglev train fault data of Changsha Maglev 
Airport line is used as the basic data, to analyze the determined eight 
main faults of suspension controllers for medium-speed maglev trains. 
These faults including filter failure, single resistance open circuit of 
charging circuit, double resistance open circuit of charging circuit, 
protection circuit failure, input power failure, DC / DC converter failure, LC 
control power supply circuit malfunction, capacitor open circuit of 
charging circuit. Based on the Relief algorithm, the characteristic 
parameters of the suspension controller faults are extracted with 
sufficient correlation. Finally, the characteristic selection results are 
verified by BP neural network, and the accuracy rate is significantly 
improved by 9.44% to 88.33 %, which proved the effectiveness of the 
method.  

8:20-8:40 MonA10-2 

Reliability Analysis of Intelligent Substation Protection System 
Based on Markov Model 
Lu Zhang Electric Power Research Inst. 
Yuting Dong Economic Research Inst. of State Grid Xinjiang

 Electric Power Co., Ltd. 
Dongliang Nan Electric Power Research Inst. 
Yonghui Sun Hohai Univ. 
Wenhuan Wang China Electric Power Research Inst. 
Qi Zhao Electric Power Research Inst. 
In order to improve the reliability of the secondary equipment operation of 
the intelligent substation, it is necessary to evaluate the operation status 
of the secondary equipment online in real time. In this paper, we analyze 
the characteristics of some 750kV substations in Xinjiang that are 
sampled by conventional sampling intelligent tripping methods and are in 
extreme operating environments. A Markov model is proposed by taking 
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into account the typical line spacing of conventional sampling intelligent 
tripping substations in extreme operating environments. The dynamic 
model analyzes the reliability of the conventional sampling intelligent trip 
substation protection system theoretically. It is concluded that the method 
can provide theoretical support for the substation maintenance plan 
requirements. 

8:40-9:00 MonA10-3 

Multi-target Defect Detection of Railway Track Based on Image 
Processing  
Anzhong Zhang Beijing Jiaotong Univ. 
Xinyang Hu Beijing Jiaotong Univ. 
Minyu Jin Beijing Jiaotong Univ. 
Xiukun Wei Beijing Jiaotong Univ. 
The tracks, sleepers and fasteners are easy to appear defects in the 
running process of track vehicles. Though the rail transit operation in 
China has developed rapidly, the development of track defect detection 
technology which main method is still manual inspection is relatively 
backward. Therefore, a method for automatic multi-target defect 
identification of railway track line using image processing has been 
proposed in this paper. Firstly, mean filtering and histogram equalization 
are used to denoise and enhance original images, respectively. After that, 
a Gamma correction based illumination compensation algorithm is 
proposed to realize automatic grayscale correction under the condition of 
uneven illumination. Secondly, an image recognition method based on 
scale-invariant features is adopted to extract the target features and to 
store them in the database. Then, the fasteners and track in the 
preprocessed images are located according to the statistical difference 
between grayscale and vertical projection. Finally, the gray-scale 
variance rate is utilized to extract the defects on the rail surface and the 
absence of rivets, and LBP (Local Binary Patterns) method is applied to 
extract the features of each part after segmentation, which are compared 
with the features collected in the database. The experimental results 
demonstrate that the accuracy of classification can reach 90%.  

9:00-9:20 MonA10-4 

Adaptive fault estimation observer design for switched systems 
with actuator and sensor faults  
Yue Yang Faculty of Automation, Huaiyin Inst. of Tech. 
Dongsheng Du Faculty of Automation, Huaiyin Inst. of Tech. 
Yu Wu Faculty of Automation, Huaiyin Inst. of Tech. 
Huanyu Zhao Faculty of Automation, Huaiyin Inst. of Tech. 
In this paper, the problem of fault estimation for continuous-time switched 
system with actuator and sensor faults is investigated. Firstly, based on 
the average dwell-time method and switched Lyapunov function, a fault 
estimation observer is designed for the augmented switched system, 
which can ensure that the error system is asymptotically stable with an 
H∞ performance index. Next, an algorithm is proposed to realize fault 
estimation accurately. Finally, an example is given to illustrate the 
effectiveness of the designed methods. 

9:20-9:40 MonA10-5 

Bayesian online change point detection method for process 
monitoring  
Yijun Pan Shenyang Inst. of Automation 
Zeyu Zheng Shenyang Inst. of Automation 
Aiming at the problem of a large amount of unlabeled observations 
collected in the industrial processes, an unsupervised Bayesian online 
change point detection method is adopted for fault detection. Firstly, a 
prior probability of fault occurrence is set based on the signifificance 
level. Secondly, the predictive distribution is calculated using the 
exponential family likelihoods as a new observation arrives. Finally, 
based on the observed data, a recursive messageˇ passing algorithm is 
applied for calculating the fault occurrence probability at the current 
sampling point. The power of the Bayesian method for fault detection is 
tested in a numerical simulation and the Tennessee-Eastman (TE) 
process.  

9:40-10:00 MonA10-6 

A Steam Detection Method for Liquor Distillation in the Process of 
Feeding  
Yuemei Xu Northeastern Univ. 
Mingxing Jia Northeastern Univ. 
Yifan Yang Northeastern Univ. 
Shuai Ding North Automatic Control Tech. Inst. 
Chinese liquor culture has a long history. The traditional liquor-making 
technology belongs to the labor-intensive industry with the characteristics 
of high labor intensity and low production efficiency. Especially in the 
process of feeding for liquor distillation, factitious material filling method is 
laborious and inefficient. Therefore, an intelligent control system is helpful 
for the process of material filling. The accuracy of steam detection result 
is the key factor determining the precision of adding material to the 
caldron. Corresponding to the characteristics of the moving robot arm 
and the light color and easy diffusion of the detected target steam in the 

process of adding material to the caldron, a steam detection method for 
adding material process is proposed in this paper. In the steam detection 
method, Firstly, suspected steam areas are detected by extracting motion 
characteristics, then, a feature fusion based BP neural network model is 
proposed to detect the steam in the suspected area. The proposed 
method is applied to the material filling process and the effectiveness is 
demonstrated.  

MonA11 Room11 
Theory and application of nonlinear systems (II) 8:00-10:00 
Chair: Yinlong Hu  Hohai Univ. 
CO-Chair:Linli Wang Xinxiang Univ. 

8:00-8:20 MonA11-1 

Structural control for a barge-type floating offshore wind turbine 
with a skyhook inerter configuration 
Yinlong Hu Hohai Univ. 
Jianing Wang Hohai Univ. 
Zhaoyan Wang Hohai Univ. 
Michael Z. Q. Chen Nanjing Univ. of Science and Tech. 
This paper studies the wind and wave-induced structural load mitigation 
problem for a floating offshore wind turbine with a barge platform, where 
a tuned mass damper (TMD) with a skyhook inerter configuration is 
employed. The skyhook inerter is intended to virtually increase the mass 
of the TMD, which will be demonstrated that the structural loads can be 
effectively reduced by increasing the mass of the TMD. Numerical 
simulations demonstrate that the application of a skyhook inerter system 
can reduce the load of a barge-type floating offshore wind turbine to 
some extent. Semi-active inerters are adopted to realize the skyhook 
inerter configuration, where two control laws, that is the on-off control and 
the continuous control, are applied for the semi-active inerter to 
approximate the skyhook inerter. However, the improvement of overall 
performance is not significant in numerical simulations, indicating that 
although the ideal skyhook inerter can effectively improve the 
performance for the floating offshore wind turbine, its semi-active 
realizations by using semi-active inerter in associated with the on-off 
control and the continuous control have very limited performance 
improvement. 

8:20-8:40 MonA11-2 

Disturbance-observer-based Tracking Control for A Flexible-Joint 
Robotic Manipulator with External Disturbance 
Wenli Cheng Qufu Normal Univ. 
Zhongcai Zhang Qufu Normal Univ. 
Yuqiang Wu Qufu Normal Univ. 
This paper reports our study on tracking control for one-flexible-joint 
robotic manipulator with external disturbance. First, to deal with the 
mismatching disturbance, a nonlinear disturbance observer (NDO) is 
introduced which guarantees the existing disturbance can be estimated 
by disturbance observer asymptotically. Then, by using integrator 
backstepping, method, a NDO-based nonlinear tracking controller is 
presented to achieve the output tracking control. And the designed 
control law also ensures that the other closed-loop states converge to 
zero asymptotically. 

8:40-9:00 MonA11-3 

An Improved Auto-Disturbance Rejection Control Method for 
Hypersonic vehicle control system 
Fenfen Wang Chinese Flight Test Establishment 
Xubo Liu Chinese Flight Test Establishment 
Haiming Tian Chinese Flight Test Establishment 
Tong Zhang Northwestern Polytechnical Univ. 
Aiming at the problem of coupling and disturbance in hypersonic vehicle 
control system and considering the deficiencies of existing correlative 
research of auto-disturbance rejection control (ADRC) in this field, this 
paper proposed an improved ADRC theory, whose main idea is to 
combine traditional ADRC method with classical control theory so that it 
can solve the problems of large tracking error, oscillation of rudder angle 
and difficulty in parameter tuning about the traditional ADRC. Both 
traditional ADRC method and improved ADRC method have been taken 
simulation to make a comparison. The simulation results show that the 
improved ADRC can overcome the shortcomings of the traditional, which 
means the improved ADRC is feasible and can provide a theoretical 
reference for designing aircraft control system. 

9:00-9:20 MonA11-4 

Inherent emotional feature extraction of neonatal cry 
Jiezhou Yu Zhejiang Univ. 
Jun Meng Zhejiang Univ. 
Ximeng Zhao Zhejiang Univ. 
Identifying the meaning of the cries of a group that cannot speak is a 
world-concerned research topic. The current effective method is pattern 
recognition based on training and learning, but it often requires a large 
sample set and is limited to it. Therefore, a method of directly mining the 
inherent emotional feature which may not require too many samples and 
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doesn’t have sample limitations is explored to identify the intention of 
neonatal cry in this study. Based on a database of 150 labeled neonatal 
audio, the minimum embedding dimension of neonatal cry is extracted as 
a nonlinear feature representing the activity of the nervous system and 
the emotion. It is found that the minimum embedding dimension of 
neonatal cry is higher in the state of pain and lower in the sad state. This 
result is consistent with related research of brain nervous activities under 
different emotions and crying characteristics in the state of pain. The 
extracted emotion-related parameter, which reflects the inherent 
physiological feature of the human body, can be used to identify and 
classify emotions by sounds. This technique helps to distinguish the 
emotions of people who can't speak and take care of them better. 
Furthermore, it provides a research approach of inherent feature 
extraction that is small-sample-set-based, non-learning, and can extract 
the inherent explainable stable feature. 

9:20-9:40 MonA11-5 

Sub-fixed-time stability of a class of nonlinear system 
Boyan Jiang Hohai Univ. 
Zhihong Dong Hohai Univ. 
Hua Chen Hohai Univ. 
Shixi Hou Hohai Univ. 
In this paper, a new concept "sub-fixed-time stability"(SFTS) is proposed 
and studied, which means the states can converge to a region of 
equilibrium points in a fixed time for any initial states' values. Then, a 
sufficient condition for it is given and proven. Though SFTS is similar to 
"practical fixed-time stability"(PFTS), they are not the same, and the 
sufficient condition for SFTS is much clearer and simpler than PFTS. 
Next, a sub-fixed-time controller is proposed for a class of second order 
system and the stability analyses are given. At last, to illustrate the 
robustness of the proposed sub-fixed-time controller to different initial 
conditions, one hundred of numerical simulations are conducted for one 
hundred of initial states' values. 

9:40-10:00 MonA11-6 

Symmetry and conserved quantities of Hamilton system with 
comfortable fractional derivatives 
Linli Wang Xinxiang Univ. 
In this paper, we present the Noether symmetry and Lie symmetry of 
fractional Hamilton system by the comfortable fractional derivative. 
Firstly, we introduce the fractional Noether symmetrical transformations 
and quasi-symmetrical transformations of the fractional Hamilton system, 
then, the accordingly criteria for these symmetrical transformations are 
obtained. Secondly, we investigate the fractional Noether theorems with 
the comfortable fractional derivative and the fractional Noether conserved 
quantities are found under the Noether symmetrical transformations and 
quasi-symmetrical transformations. Thirdly, we further study the fractional 
Lie symmetry of fractional Hamilton system and the corresponding 
conserved quantity is given. Finally, an example is given to illustrate the 
results. 

MonA12 Room12 
Knowledge engineering and data mining (I) 8:00-10:00 
Chair: Jianxun Li Shanghai Jiao Tong Univ. 
CO-Chair: Ming Liu Nanjing Univ. of Science and Tech. 

8:00-8:20 MonA12-1 

Factors influencing online car-hailing demand: A perspective of 
data analysis 
Ming Liu Nanjing Univ. of Science and Tech. 
Yurui Du Nanjing Univ. of Science and Tech. 
Xifen Xu Nanjing Univ. of Science and Tech. 
The online car-hailing service enriches people’s travel options. The 
analysis on factors influencing online car-hailing demand could help 
improve the operation efficiency and service level. In this paper, we 
conduct an in-depth analysis for the data of SSV (Shenzhou Special 
Vehicle) from both perspectives of qualitative and quantitative. In the 
qualitative side, we present a descriptive analysis to depict customer 
behaviors through the characteristics of travel demand, distance, and 
weather conditions. In the other quantitative side, we propose two 
multiple linear regression models to analyze the factors influencing online 
car-hailing demand. After that, we further provide several management 
insights for operation management of online car-hailing service. Although 
this paper is a specific case study, it provides several effective 
suggestions and modeling references for the similar problems. 

8:20-8:40 MonA12-2 

A Research on Rebalance Algorithm for Imbalanced Data Based on 
Probability Graphn 
Gang Chen Dalian Maritime Univ. 
Tengyan Li Dalian Maritime Univ. 
In imbalanced data, the results of classification are often biased toward 
the majority class, which reduces the classified accuracy of the classifier. 
Based on this, this paper proposes a probability graph rebalancing 
algorithm based on Gaussian Mixture Model-EM (GMM-EM) algorithm for 

imbalanced data. The probability density functions of the minority class 
and majority class are obtained by the GMM-EM algorithm. Then 
according to the probability graph (μ− σgraph) of the dataset, the 
security concept of the minority class is put out, which determines the 
different generating weights of minority instances. After that, 
oversampling is performed using the new algorithm above . The 
proposed method not only considers the generating direction of minority 
class, but also ensures the consistency of the probability distribution of 
the data before and after the balance. Finally, the balanced dataset is 
classified using the decision tree classifier. Experimental results show 
that the new algorithm is more efficient than other existing methods.

8:40-9:00 MonA12-3 

Latent Posterior Based Generative Adversarial Network for 
Imbalance Classification 
Xinlin He Shanghai Jiao Tong Univ. 
Meng Cai Luoyang Inst. of Electro-optical Equipment 
Jianxun Li Shanghai Jiao Tong Univ. 
The imbalance classification problem arises when certain class is 
underrepresented in comparison with other classes, leading to a classifier 
partial to the majority classes. Existing interpolation-based oversampling 
methods for handling this problem characteristically do not make full use 
of the probability distribution of data. To overcome this weakness, this 
study proposes latent posterior based generative adversarial network 
oversampling approach(LPGOS), which uses a variational encoder to 
obtain the posterior distribution of latent variables. In addition, giving the 
high correlation between generated synthetic data and original data, we 
introduce a transfer learning approach with weight scaling factor namely 
TrWSBoost in which the generated minority class samples are treated as 
source domain data. Visual results prove that the proposed approach 
LPGOS is capable of approximate high dimensional data distribution and 
outperform other existing oversampling techniques. The performance of 
binary classifiers verify the effectiveness of proposed approaches.

9:00-9:20 MonA12-4 

Establishment of Effectiveness Evaluation Indicator System based 
on 1D-CNN 
Chen Li Shanghai Jiao Tong Univ. 
Cheng Zhang Shenyang Aircraft Design & Research Inst. 
Jianxun Li Shanghai Jiao Tong Univ. 
Towards the decisive influence of substantial subjective factors in 
constructing effectiveness evaluation indicators, this article introduces a 
parallel one-dimensional convolutional neural network based on sample 
data. Then an objective method of constructing effectiveness evaluation 
indicator system is firstly put forward, including utilizing the 
multi-dimension convolution kernels to extract the raw data 
characteristics and concatenating a new indicator system. The validity 
and observability of the new indicator system based on sample data are 
verified by the simulation of indicator features extraction and 
effectiveness evaluation. 

9:20-9:40 MonA12-5 

Revised DBSCAN Clustering Algorithm Based on Dual Grid 
Qidan Zhu Harbin Engineering Univ. 
Xiangmeng Tang Harbin Engineering Univ. 
Zhilin Liu Harbin Engineering Univ. 
As one of the most important density-based clustering algorithms, 
DBSCAN has been widely used in many application fields due to its 
simplicity and good clustering effect. However, the original DBSCAN 
method exists two main problems, which include difficulty selecting the 
suitable external parameters and time consuming. In this paper, an 
improved version of the DBSCAN, namely DG-DBSCAN (dual grid-based 
DBSCAN) clustering algorithm, has been proposed. It adopts two types of 
grid (i.e. inner grid and outer gird) to solve the aforementioned problems 
respectively. Experimental results show that the new algorithm can not 
only determine the appropriate external input parameters, but also greatly 
reduce the running time. Therefore, the proposed DG-DBSCAN is 
successfully implemented as a novel clustering method. 

9:40-10:00 MonA12-6 

Clustering of banned food additives based on Word2vec 
Yipeng Zhang Beijing Univ. of Tech. 
Xiaoli Li Beijing Univ. of Tech. 
Kang Wang Beijing Univ. of Tech. 
Yang Li Communication Univ. of China 
At present, food safety crimes frequently occur in China, which not only 
affects social stability and unity, but also affects the health and life safety 
of the general public. In this study, 3000 food safety crime judgments 
from the Wusong Cases Network are used as the data samples, and they 
are divided into corpus. Then the Word2vec algorithm is used to cluster 
the toxic and harmful additives in the corpus. The research shows that 
Word2vec algorithm can well complete the clustering of illegal additives in 
food safety crime cases, and found some unusual illegal additives which 
have a certain role in the future food safety crime. 
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MonAIS Room13 
Interactive Session 8:00-10:00 

MonAIS-1 

Robust Saturated Tracking Control of an Autonomous Surface 
Vehicle 
Jiale Li Jiangsu Univ. 
Xin Yu Jiangsu Univ. 
In this paper, we consider the problem of robust control for an 
autonomous surface vehicle (ASV) with bounded exogenous 
disturbances. The objective is to design a controller that ensures the 
system state tracks a sufficiently smooth desired trajectory generated by 
a suitable virtual ship. To solve this problem, based on the robust integral 
of the sign of the error (RISE) feedback, the developed controller is able 
to utilize a smooth saturated controller with a strong input-to-state stability 
backstepping term. The bounds on the control are known a priori and can 
be adjusted by changing the feedback gains. Moreover, A Lyapunov 
stability analysis is included to prove semi-global asymptotically tracking. 
A simulation is provided to demonstrate the proposed controller on an 
experimentally validated ASV model. 

MonAIS-2 

Research on Occupancy Maneuvering Scheme of Unmanned 
Underwater Vehicle 
Xinchi Tong Wuhan Univ. of Tech. 
Huajun Zhang Wuhan Univ. of Tech. 
Hang Guo Wuhan Univ. of Tech. 
To study the occupancy maneuver schemes in the process of unmanned 
underwater vehicle(UUV) torpedo attack, this paper establishes the 
occupancy environment model based on the electronic chart at first, and 
it uses the deterministic parameter calculation method to calculate the 
motion elements of the target. In order to achieve the shortest occupancy 
time, it establishes the mathematical model of the occupancy problem, 
and uses the different torpedo equal probability circles as the occupancy 
requirements to determine the occupancy maneuvering schemes and 
plan the corresponding occupancy paths. Results suggest that the 
schemes determined by the proposed method can meet the occupancy 
requirements and allow the UUV to quickly occupy the optimal launch 
position. 

MonAIS-3 

Coating Thickness Modeling and Prediction for Hot-dip Galvanized 
Steel Strip Based on GA-BP Neural Network 
Kai Mao Wuhan univ. of science and tech. 
Yongli Yang Wuhan univ. of science and tech. 
Zhe Huang Wuhan univ. of science and tech. 
Danyang Yang Wuhan univ. of science and tech. 
To overcome the large time delay, strong nonlinear characteristics and 
multiple interference sources, a zinc coating thickness model must be 
constructed as an essential component for the steel strip hot dip 
galvanizing system. A BP neural network model was proposed to model 
and predict the thickness of hot-dip galvanized zinc layer. In the model, 
the main influences of the coating thickness such as the strip line speed, 
air knife pressure, air knife to strip distance and air knife height of the hot 
dip galvanizing system are used as the model input parameters, and the 
coating thickness as the model output parameter. Simulations shows that 
BP neural network occasionally fell into local optimum. Then a genetic 
algorithm was introduced to optimize the BP neural network, and the 
initialization weights and biases of the BP neural network were optimized 
in advance. Simulations shows the above-mentioned GA-BP algorithm 
has improved prediction accuracy and converges faster compared to 
conventional coating thickness models, and can be used in the close loop 
zinc layer thickness control system as feedback subsequently. 

MonAIS-4 

Research on Visualization Technology of 3D Cable Harness Wiring 
of Complex Electromechanical Products 
Falin Wang Nanchang Hangkong Univ. 
Xuepeng Guo Nanchang Hangkong Univ. 
YaowenGuo Nanchang Hangkong Univ. 
Rigid structural parts not only shield the position and pose of the cable 
harness, but also the position of electrical components interface when 
wiring due to the narrow interior space and the large number of parts in 
complex electromechanical products. More than that, it will also affect the 
normal operation of the device due to inaccurate cable harness 
installation and poor contact. Based on the above difficulties, the wiring 
process visualization technology of 3D cable harness was researched. 
And developed a corresponding prototype system of wiring process 
visualization for 3D cable harness based on the axis-aligned bounding 
box technology, and elaborated the functions of how to create, activate, 
and delete the simplified view of the 3D cable harness wiring. Finally, the 
method has been verified in the cable harness wiring of a phased array 
radar model, which proved that the 3D cable harness wiring simplified 
view created by the system can clearly display the position and pose 

information of cable harness and electrical connectors, and improved the 
wiring efficiency. 

MonAIS-5 

Development of Automatic Device for Conductor Crimping of 
Transmission Line 
Yanmei Liu Shenyang Univ. of Aeronautics and 

Astronautics. 
Dongyu Zhang Shenyang Univ. of Aeronautics and 

Astronautics. 
Zhen Chen Liaoning Power Transmission and Tr

ansformation Engineering Co, Ltd. 
Shihua Wen Shenyang Univ. of Aeronautics and 

Astronautics. 
There are many links in the construction process of transmission and 
transformation lines. The construction of wire crimping is a key link. The 
traditional wire crimping technology needs to manually move the wire 
during the crimping process. After the crimping, the size of the crimping 
wire and the distance of the wire moving are manually detected. The 
operation is cumbersome and the crimping and measuring dimensions 
are inaccurate. In this paper an automatic wire crimping system is 
developed by Omron programmable logic controller (PLC) as the 
controller, industrial flat panel as the human-machine interface and upper 
computer. The upper computer can manually set the moving distance of 
the wire and the movement of the wire. It can also show the diameter of 
the wire after crimping and the pressure at the time of crimping. The lower 
computer automatically moves the wire according to the instruction of the 
upper computer, which also measures the three sets of hexagonal 
conductors against the margins and the pressure of the hydraulic pump 
output. What it’s more, it can display the pressure and the margins on the 
serial port screen. Comparing with the traditional wire crimping system, 
the system saves manpower, improves work efficiency and reduces 
accident rate. 

MonAIS-6 

Application of Ideal Bode Transfer Function Tuning Fractional Order 
PID in Pressure Difference of Vertical Mill 
Lei Zhang Univ. of Jinan. 
Qiang Zhang Univ. of Jinan. 
Wei Wang Department of Electrical,Tancheng branch of l

inyi zhonglian cement co. LTD. 
Summing the grinding process of cement vertical mill, this paper analyzes 
the technology of this process, points out the key controlled variable in 
the process - the vertical mill pressure difference, and establishes the 
model. In this paper, the vertical mill pressure difference is controlled by 
fractional order PID controller, which is based on the parameter 
optimization method with ideal bode transfer function as the reference 
model, because of its insensitivity to gain variation. As the integral order λ 
and differential μ are also adjustable, parameter optimization is more 
complex ,a modified differential evolution algorithm is adopted to speed 
up the optimization. The simulation results show that the control 
performance of fractional order PID controller is better than that of integer 
order controller, and the optimization speed of modified differential 
evolution algorithm is also improved. 

MonAIS-7 

RBF-Network-Based Predictive Ship Course Control 
Shuangfu Ma Dalian Maritime Univ. 
Wenjun Zhang Dalian Maritime Univ. 
Jianchuan Yin Dalian Maritime Univ. 
Lianbo Li Dalian Maritime Univ. 
Yang Jiao Dalian Maritime Univ. 
Shibo Zhou Dalian Maritime Univ. 
XiaoHui Wang Dalian Maritime Univ. 
The control of the ship's course determines the correctness of navigation, 
ensures the correct destination, and plays a significant role in the 
navigation of the ship. Based on RBF neural network and ship 
mathematical model, a predictive controller using Euclidean distance to 
calculate center vector for network learning is designed to predict and 
adjust the three parameters of PID in real time and online, so as to obtain 
the optimal PID parameters faster. By supervised learning ensuring the 
course to meet the requirements and the stable navigation of the ship. 
Then the simulation experiment is carried out to verify the accuracy of the 
designed controller in Simulink environment of MATLAB software. 
Compared with the traditional PID controller, this method of this paper 
reduces the overshoot of the system and the setting time, and improves 
the accuracy of the ship's course automatic control simultaneously. In 
addition, the simulation results of ship course control simulation 
demonstrate the better adaptability, robustness and anti-interference 
ability of the intelligent PID control strategy. 

MonAIS-8 

Two-Direction Residual Recursive Quality Prediction for Multi-Mode 

Multi-Phase Batch Processes 
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Luping Zhao Northeastern Univ. 
Xin Huang Northeastern Univ. 
Shu Wang Northeastern Univ. 
Yuqing Chang Northeastern Univ. 
In batch processes, in order to meet different market demands, multiple 
operating conditions are required in the same production process, which 
forms a variety of process modes. In addition, the operating conditions in 
each batch process also have multi-phase characteristics. Therefore, 
different batch processing modes and different batch phase may have 
different behaviors and affect the final product quality. Based on the 
multi-phase residual recursive in a single mode, a two-direction residual 
recursive model is established for multi-phase and multi-mode batch 
processes in this paper. First, a phase mean model is established to 
represent the process variable correlations for the entire phase. 
According to the multi-phase characteristics, the residual prediction 
quality of each phase is obtained by recursion. The recursion is repeated 
in the within-batch direction. Then the same modeling strategy is applied 
for the inter-mode direction, and the two-direction residual recursive 
model for multi-phase and multi-mode batch processes is obtained. The 
application to the injection molding process has proved the effectiveness 
of the proposed method. 

MonAIS-9 

Research on hybrid drive characteristics of permanent magnet 
toroidal motor in vehicle 
Xin Liu Tiangong Univ. 
Hao Feng Tiangong Univ. 
In this paper, a vehicle hybrid drive system with permanent magnet 
toroidal motor is proposed, and its driving characteristics are analyzed. 
Based on the operating characteristics of the permanent magnet toroidal 
motor, the permanent magnet toroida motor is introduced into the vehicle 
hybrid drive system. The permanent magnet toroidal motor in vehicle 
integrates two motors and a reducer. Compared with the traditional dual 
motor hybrid power system, the structure size of the drive system is 
reduced to a certain extent. Five different working modes and power 
transmission routes of the drive system under different speed and 
external conditions are analyzed. Considering the permanent magnet 
toroidal motor can output large torque at low speed in pure electric mode 
and hybrid mode, which ensures the vehicle has enough power. 
According to the different dynamic characteristics of the vehicle, the 
requirements for the parameters of the permanent magnet toroidal motor 
are derived, and the relationship between the output torque and speed of 
the permanent magnet toroidal motor is analyzed. This novel build a 
foundation for further study of hybrid system of permanent magnet 
toroidal motor. 

MonAIS-10 

Multidimensional Poverty Measurement on China's Minority Areas 
Zheng Cheng Shandong Univ. 
Yucheng Teng Shandong Univ. 
In recent years, significant achievements have been made to alleviate 
poverty in China. However, many challenges still remain, especially in 
ethnic minority areas, where distressing circumstances remain and many 
contradictions persist which restrict development. In order to improve the 
efficiency of the measurement of anti-poverty measures and eradicate 
poverty, this paper was based on the multidimensional poverty 
measurement (Alkire and Foster). Combined with the characteristics of 
Guanghe county, suitable dimensions and indexes were chose to build a 
multidimensional model. The results show that the generally undeveloped 
situation of Chinese ethnic areas is caused mainly by low levels of 
education, poor housing condition, fewer capital assets, and narrow 
social relations. Therefore, to alleviate poverty, our strategy must 
enhance farmers per capita, net income, increase capital accumulation, 
improve the living environment and other measures to accelerate the 
process of poverty alleviation and development of the poverty-stricken 
ethnic minority areas and to build a well-off society in an all-round way in 
2020. 

MonAIS-11 

Measurement and Application of Regional Human Capital Mismatch: 
Taking Resource-based Cities of Heilongjiang Province as a Sample 
Wei Wang Harbin Univ. of Commerce. 
Yingzhe Wang Harbin Univ. of Commerce. 
The problem of human capital mismatch is becoming increasingly 
prominent in resource-based cities of Heilongjiang province.In this paper, 
Solow model is the theoretical basis.Then construct a Lagrangian 
function and apply the least squares regression analysis. The optimal 
allocation ratio of human capital and physical capital is their elasticity 
coefficient ratio,which is equal to 0.61. Compared the ratio with the actual 
situation, there is a serious mismatch of human capital in resource-based 
cities of Heilongjiang Province.Scientifically design population policies to 
increase the population base and demographic dividend. In response to 
lost talents, it is necessary to attract talents to return, and put forward a 
policy of talent introduction. It will provide more help for the proper 
guidance of human capital investment and talent flow. 

MonAIS-12 

Application of Monte Carlo Tree Optimization Algorithm on Hex 
Chess 
Zhongzhi Li School of Computer Science, Shenyang

 Aerospace Univ. 
Hedan Liu Shenyang Aerospace Univ. 
Yuechao Wang Shenyang Aerospace Univ. 
Jiankai Zuo School of Computer Science, Shenyang

 Aerospace Univ. 
Zeyuan Liu Shenyang Aerospace Univ. 
Hex Chess attracts more and more people because of the simple rules, 
but also because of the simple rules, it brings complex algorithms.The 
simple Monte Carlo tree search process is often very slow due to the 
large amount of computation.In the double game, the Monte Carlo 
algorithm cannot converge to the best decision strategy of the double 
game.This paper proposes an improved algorithm of Monte Carlo tree 
search combined with MTD(f) algorithm, so that the search results are not 
distorted by the randomness of Monte Carlo algorithm.In order to further 
improve the computational efficiency of the search algorithm in the 
two-player game, the TCL and the connected domain strategy are 
adopted. Compared with the improved algorithm, not only shortens the 
time of Monte Carlo tree search, but also improves the performance. 

MonAIS-13 

Grouped Multi-Attribute Bid Evaluation Decision Method Based on 
Difference Degree of Experts Scoring 
Xuwang Liu Henan Univ. 
Huihui Li Henan Univ. 
Wei Qi Henan Univ. 
With the development of information technology and the strong promotion 
of Internet Plus, online centralized procurement has been increasingly 
used by the government and enterprise groups, the design of the winning 
bid evaluation decision-making method is particularly important. During 
the multi-attribute bid evaluation decision, due to the strong negative 
correlation between technical attributes and business attributes, the bid 
evaluation process may bring irrational influence and opportunistic 
behavior under the premise of the accumulation of experience and 
bounded rationality of bid evaluation experts. Considering the unfair 
decision of experts in the bid evaluation process, this paper proposes a 
method to determine the attribute weights based on difference degree of 
the scoring, and the weight between groups is determined according to 
the scoring similarity. Finally, the effectiveness and applicability of this 
method are verified by an example, which provides some decision 
guidance for the centralized procurement. 

MonAIS-14 

The Analysis of Feedback Patient Flow as A Retrial Queueing 
System in Chinese Outpatient Department 
Huabo Zhu Liaoning Shihua Univ. 
Xudan Liu Liaoning Shihua Univ. 
In China, hospitals are not allowed to reject outpatients and are thus 
confronted with large patient flows. Thus, analysis of patient flow and 
optimization of patient flow are important to improve the efficiency of 
managing hospital operations. Based on the flow chart in outpatient 
department (OD), the diagnosis department has feedback patient flow as 
retrial customer in the retrial queuing theory. The retrial queueing system 
with feedback patient flow model is founded. Markov process analysis is 
carried out for the model, and the performance index of the system is 
obtained. The influence of feedback patient flow on system performance 
is analyzed by retrial queuing theory. Through the feedback of the change 
of patient flow probability, the analysis on the performance of the system 
is verified by numerical experiments. The study has a certain guiding 
significance for the healthcare patient flow operations management in 
OD. 

MonAIS-15 

Security Evaluation Model of Precautionary Area Based on 
Improved Entropy Weight TOPSIS 
Zongyao Xue Dalian Maritime Univ. 
Wenjun Zhang Dalian Maritime Univ. 
Jianchuan Yin Dalian Maritime Univ. 
In order to scientifically and reasonably establish the safety assessment 
model of the precaution area of the Ships' Routing System and better 
guarantee the navigation safety in the complex navigation environment of 
the precaution area, a security evaluation model of precautionary area is 
proposed based on improved entropy weight TOPSIS. Firstly, some 
representative safety evaluation indicators are selected and the index 
system is established through the analysis of the current research status. 
Then based on the entropy weight TOPSIS method for safety evaluation, 
a penalty-incentive variable weight function is introduced to adjust the 
weight of each evaluation index by tuning the sensitivity of the 
over-deterioration and over-optimization index values. Finally, a security 
evaluation model of the precaution area based on the improved entropy 
weight TOPSIS method is constructed. The precaution area “A” of the 
Ships' Routing System of Yangtze River Estuary is selected as an 
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example to conduct risk assessment, and its safety level is obtained. The 
evaluation result is compared with that of AHP matter element method to 
verify the effectiveness of the model. 

MonAIS-16 

Research on Classification of Countries Along One Belt and One 
Road: Clustering v.s. Domain Expert Method 
Hui Zhou Wuhan Textile Univ. 
Hao Zou Wuhan Textile Univ. 
Jie Liu Wuhan Textile Univ. 
Hongling Liu Wuhan Textile Univ. 
This paper employs a cluster approach to study the trade relationships 
among One belt and One road country through 30 characters concerned 
by researchers. We show that these countries can be divided into three 
main parts, and PCA are carried out, which hints to a core-periphery 
structure in these countries. Also, highly-interconnected trade clusters 
results are compared with domain expert methods published in 
literatures. It can be seen that; rich countries display more similarity and 
are more clustered. The most important factor for measuring level of 
cooperation between OBOR country with China is “Investment situation 
from Asian Investment Bank”, then, “Bilateral currency swaps”, “Local 
currency interchange liquidation” are the main factors for measuring level 
of cooperation. These results reported proposed here are more 
reasonable than most of results published recently (such as that of 
national information center of China). Finally, some discussions were 
proposed on this topic. The results are helpful for finding a better way to 
further promote free and inclusive trade under BRI and for constructing a 
more prosperous country relationship. 

MonAIS-17 

Research on Equipment Procurement Supply Chain Quality 
Performance Evaluation Based on Improved EAHP 
Dubo He Naval Univ. of Engineering. 
Dong Huang Naval Univ. of Engineering. 
Songsong Zhao Naval Univ. of Engineering. 
This paper investigates the problem that the equipment procurement 
supply chain quality performance evaluation indicators system cannot 
truly reflect the actual quality status of the equipment procurement supply 
chain and the evaluation method is not reasonable enough. Based on the 
balanced scorecard model framework to establish the quality 
performance evaluation indicators system for equipment procurement 
supply chain. A novel and improved extension analytic hierarchy process 
is proposed to evaluate the supply chain quality performance, this 
method solves the ambiguity of subjective weighting by constructing a 
judgment matrix in the form of extension intervals, and establishes an 
extension distance function and a trust function based on the principle of 
information entropy ,which can find the proper subjective weights. A 
numerical example is given to illustrate the effectiveness of the proposed 
method. 

MonAIS-18 

A Novel Method for Discrete Evidence Fusion Based on Dijkstra 
Shortest Path Algorithm 
Bo Liu Science and Tech. on Avionics Integration 

Laboratory. 
Yang Yang Northwestern Polytechnical Univ. 
Xinyang Deng Northwestern Polytechnical Univ. 
Discrete evidence generally exists in the fields of expert systems, pattern 
recognition, and decision processing. How to solve the fusion of discrete 
evidence is an open question. In order to solve the problem that the 
number of calculations increases exponentially with the increase of the 
number of discrete evidences, a method for calculating the shortest path 
based on Dijkstra is proposed. First, the normalized discrete evidence is 
decomposed into the exact value of the evidence as far as possible, and 
then the Jousselme distance between the two pairs of evidence between 
the evidence groups is calculated. The Jousselme distance is designed to 
measure the conflict between the evidence. Then the Dijkstra shortest 
path algorithm is used to find the path with the largest and smallest 
Jousselme distance. The path here indicates the discrete evidence group 
with the largest fusion distance and smallest fusion distance. Then use 
Dempster combination to fuse the evidence after weighted average and 
give the interval value of BPA. Finally, two groups discrete evidence are 
given for verification to illustrate the rationality and effectiveness of the 
method. 

MonAIS-19 

Evolutionary game analysis for the strategic behavior in the 
provision of elderly care service 
Jiahuan He Northeastern Univ. 
Xinggang Luo Northeastern Univ. 
ZhongLiang Zhang Hangzhou Dianzi Univ. 
Yang Yu Northeastern Univ. 
The paper develops an evolutionary game model to analyze the strategic 
behavior of government and private enterprise in the provision of elderly 

care service. Based on the replication dynamic system, the paper 
analyzes the evolutionary stability strategy of the two participants. Six 
scenarios are given and their evolution process and results are also 
analyzed. Numerical experiments are given to verify the influence of initial 
conditions and related parameters on the strategy selection of the private 
enterprise. The subsidy, fine, supervision cost, number of customers 
served by enterprise and other related factors will affect the strategic 
choice of the enterprise. Finally, policy recommendations are given to the 
government sector to promote the development of China’s elderly service 
industry. 

MonAIS-20 

Forecast of Freight Traffic of Waterways Based on Grey Model of 
Residual Correction 
Sijie Xiang Dalian Maritime Univ. 
Wenjun Zhang Dalian Maritime Univ. 
Jianchuan Yin Dalian Maritime Univ. 
Freight traffic of waterways is an important indicator for evaluating freight 
volume and the basis for decision-making management of freight traffic of 
waterways. Therefore, the forecast of freight traffic of waterways has 
important research significance. Grey system theory can make better 
predictions for small sample data and has a wide range of applications in 
the fields of economics and industrial control. Therefore, this paper 
intends to use the GM (1, 1) model in the grey model to predict the freight 
traffic of waterways. However, because a single grey prediction model 
has a single change rule about exponent, it is difficult to use the grey 
model alone to make more accurate predictions of fluctuating data such 
freight volume. In order to improve the prediction accuracy, the paper 
makes a residual correction to the model. Finally, the data of freight traffic 
of waterways from 2007 to 2016 is used as a sample to predict the data of 
2017 and 2018 for case analysis and model verification.The research 
results show that the GM (1, 1) model based on the residual error 
correction is a suitable model and can better forecast the freight volume 
of water transportation. 

MonAIS-21 

A New Method for Ranking Discrete Z-number 
Yuming Gong Northwestern Polytechnical Univ. 
Xiang Li Northwestern Polytechnical Univ. 
Wen Jiang Northwestern Polytechnical Univ. 
Comparing two or more fuzzy numbers and ordering them is an important 
topic in fuzzy theory. Z-number as a kind of fuzzy number that can 
effectively reflect the real world,after Zadeh proposed Z-number, the 
research on the ranking of Z-numbers has also received much 
attention.So the ranking of discrete Z-number is a necessary operation in 
Z-number arithmetic and has important practical significance. In this 
paper, we propose a new discrete Z-numbers ordering method. Our 
method is achieved by transforming discrete Z-number into common 
discrete fuzzy number and then comparing the magnitude of the 
transformed discrete fuzzy number. Finally, we present an example to 
illustrate this approach. 

MonAIS-22 

A Hybrid Genetic Algorithm for Patient Online Assignment Problem 
in Cloud Hospital 
Na Wang Shenyang Normal Univ. 

Northeastern Univ. 
Tianhong Zhang Northeastern Univ. 
Hongfeng Wang Northeastern Univ. 
As a new Internet integrated medical system, cloud hospital has gained 
an increasing concern from the community of healthcare management in 
very recent years. In this paper, a patient online assignment problem in 
the cloud hospital will be investigated due to its important to the operation 
efficiency of system, and modeled as a special stochastic flexible 
scheduling variant according to the uncertain characters of cloud medical 
service. A hybrid genetic algorithm that is combined and embedded with a 
new simulation approach to cope with those stochastic factors is 
proposed for solving the investigated problem. Numerical experiments 
are carried out to validate the effectiveness and efficiency of the 
proposed algorithm. 

MonAIS-23 

Performance evaluation and marginal abatement cost estimation of 
carbon emissions in Chongqing up-scale manufacturing enterprises 
based on non-parametric distance function 
Qunlin Fan Chongqing Univ. of Tech. 
This paper applies non-parametric distance function method with 
consideration of energy consuming structure to evaluate carbon emission 
performance and marginal abatement cost of carbon emission for 
up-scale manufacturing enterprises of Chongqing. The results show that 
each kind of manufacturing has a distinct marginal abatement cost of 
CO2 and generally the lower the carbon intensity with the higher the 
costs. Considering energy consuming structure is essential because the 
results also show that, without considering energy consuming structure, it 
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would underestimate carbon emission performance and cause biased 
estimation of marginal abatement cost. 

MonAIS-24 

Empirical study on the relationship between internet penetration 
rate and farmers' income growth in Henan Province 
Guofeng Li Business School of Henan Univ. 

Based on the panel data of henan province from 2012 to 2016, this 
paper conducts an empirical study on the relationship between Internet 
penetration rate and farmers' income growth in henan province by 
constructing a linear model.The results show that for every 1% increase 
in Internet penetration rate in henan province, the disposable income of 
rural residents in henan province can increase by 143.608 yuan. 
Therefore, in the context of the vigorous development of "Internet 
plus",Put forward to bring into play the driving role of the logistics 
system of zhengzhou aviation port area on the economic development 
of henan province,Raise farmers' awareness of "Internet + 
agriculture",Cultivate high-quality e-commerce professional technical 
personnel and other Suggestions,It is very important to improve the 
Internet penetration rate in henan province and the farmers' income in 
henan province. 

MonAIS-25 

Construction of typhoon disaster knowledge graph based on graph 
database Neo4j 
Pengcheng Liu Anhui Univ. 
Yinliang Huang Chinese Academy of Sciences 
Ping Wang National Disaster Reduction Center of China 
Qifan Zhao Anhui Univ. 
Juan Nie National Disaster Reduction Center of China 
Yuyang Tang Nanjing University of Posts and Telecommunication 
Lei Sun Chinese Academy of Sciences 
Hailei Wang Chinese Academy of Sciences 
Xuelian Wu Chinese Academy of Sciences 
Wenbo Li Chinese Academy of Sciences 
The typhoon knowledge graph can correlate various kinds of information 
in the typhoon data, conduct overall and related analysis, and finally 
provide effective assistance for typhoon prevention and post-disaster 
protection. The data of typhoon landing in China from 2000 to 2015 were 
selected to build a typhoon knowledge graph based on Neo4j graph 
database platform. The typhoon knowledge graph can be used to 
understand the occurrence of historical typhoons and obtain the 
distribution of typhoon data in time and space. 

MonAIS-26 

Research on the spatial development of intelligent manufacturing 
industry of Shandong Province based on book date 
Lin Yanfeng Qingdao Univ. of Science and Tech. 
It will help to solve a package of bottleneck problems that have restricted 
the development of Shandong Province for a long time and 
comprehensively enhance our innovation and competitiveness to guided 
by Xi Jinping’s socialist ideology with Chinese characteristics in the new 
era, conscientiously implementing the spirit of the 19th National 
Congress of the Communist Party of China, firmly seizing the great 
opportunity of the approval of the National comprehensive test area for 
new and old kinetic energy conversion, analysing the present of the 
spatial development of intelligent manufacturing industry of Shandong 
province, evaluating quantitatively the state of the spatial development, 
giving the strategy of spatial development, overall planing and scientific 
deployment and accelerating the improvement of the policy system and 
institutional mechanism which promote the new and the old kinetic 
energy conversion. 

MonAIS-27 

Analysis Model of Terrorist Attacks Based on Big Data 
LIN Zhenkai Univ. of Jinan 
DOU Yimin Univ. of Jinan 
LI Jinping Univ. of Jinan 
With the continuous deepening of international anti-terrorism movement, 
the anti-terrorism has entered a new stage, and it is facing new 
challenges. One of the new challenges is to extract useful and valuable 
information from massive data efficiently. The anti-terrorism system 
model based on local shallow information is imperfect, which is not 
conducive to obtaining accurate prediction results. The shortcomings of 
existing research are the lack of comprehensive analysis and deeper 
mining of data. In order to improve the efficiency and accuracy of the 
present anti-terrorism system, we propose an effective method for risk 
assessment and prediction based on machine learning by using Global 
Terrorism Database (GTD). There are four basic steps: first, we reduce 
the data dimension through correlation calculation and Singular Value 
Decomposition(SVD), then, the function is established to rank the 
harmfulness of terrorist attacks; second, the cascaded network with 
attention mechanism is used to predict suspects; third, k-means is used 

to cluster the regions of terrorist attacks, and then we establish a 
generalized linear regression model to predict the situation of terrorist 
attacks. We verify the feasibility of the model by comparing with the real 
data. The experimental results show that the proposed method can 
analyze and predict the information related to terrorist attacks 
comprehensively and accurately. 

MonAIS-28 

Improved Tabu Search Algorithm for Solving the Vehicle Routing 
Problem with Soft Time Windows in B2C Environment 
Lin Li Shenyang Aerospace Univ. 
Ying Chen Shenyang Aerospace Univ. 
Jiao Meng Shenyang Aerospace Univ. 
With the development of E-commerce, the B2C E-commerce develop 
rapidly. Customers put forward higher requirements for delivery speed 
and accuracy. This paper studied the vehicle routing problem with soft 
time windows in B2C environment. It improved the tabu search (TS) 
algorithm, and used K-means clustering algorithm to determine the initial 
solution to improve the algorithm’s convergence speed. The algorithm 
was tested by using the data in literature [7]. The computing results were 
compared with those results in the literature [7] to verify the effectiveness 
of the algorithm. 

MonAIS-29 

Aging of Population, Vocational Education and Economic Growth: 
Using Panel DEA-Tobit as Tool 
Wei Wang Harbin Univ. of Commerce 
Yanan Yang Harbin Univ. of Commerce 
Based on the background of population aging, taking vocational 
education and economic growth as the research object, the 
comprehensive technical efficiency was studied by using panel DEA-Tobit 
model. Firstly, taking employment, wages and vocational education as 
input and economic growth as output, the efficiency of various provinces 
was measured by Data envelopment analysis. And the effect of child 
dependency ratio and elderly dependency ratio on efficiency was 
measured by fixed effect panel DEA-Tobit model. The results showed that 
the comprehensive technical efficiency and resource utilization ratio of 
employment, wages, vocational education and economic growth are 
relatively low in China. Moreover, there is a negative correlation between 
the aging population and the efficiency value, that is, the aging of 
population hinders the comprehensive technical efficiency of 
employment, wages, vocational education and economic growth. 
Therefore, it is necessary to consider the background of the aging of 
population and make more efforts to adjust the input of employment, 
wage and vocational education so as to promote the coordinated 
development of all regions. 

MonAIS-30 

Relationships Between the Industrial Upgrading and Influencing 
factors in Liaoning: Gray Correlation Econometric Method 
Xin TONG Northeastern Univ. 
Xuesen LI Shenyang Polytechnic College 
Lin TONG Dalian Maple Leaf College of Tech. 
This paper uses the grey relational analysis method of the grey system 
theory to study the industrial upgrading and population factors, economic 
growth, technological progress, financial development, energy price, 
international trade and the relationship between urbanization rate and 
fiscal decentralization from the static, dynamic and overall perspectives 
according to the officially published industry-related statistical data in 
Liaoning province. The research results show that fiscal decentralization 
is the main factor leading to industrial upgrading in Liaoning province, 
followed by financial development and international trade. The 
comprehensive correlation of economic growth is the lowest. Therefore, 
Liaoning province should accelerate the economic construction and 
accelerate the fiscal decentralization. Adjust financial policies to 
accelerate industrial upgrading. 

MonAIS-31 

Study on the Decoupling Relationship of Hebei Province's 
Economic Growth and Haze Pollution Intensity 
Xin TONG Northeastern Univ. 
Xuesen LI Shenyang Polytechnic College 
Lin Tong Dalian Maple Leaf College of Tech. 
This paper studies the economic growth and haze pollution research 
results at home and abroad, and uses the decoupling relationship model 
to study the economic growth and haze pollution pressure relationship in 
Hebei Province from 2000 to 2015. The results show that economic 
growth has grown Hebei province, the intensity of haze pollution has 
been fluctuating. The mean of economic growth and haze pollution in 
Hebei Province shows weak decoupling characteristics. Hebei Province's 
economic growth and haze pollution mainly are intensity from the specific 
situation of each year. It is in a state of strong decoupling and expansion 
and decoupling which proves that Hebei Province pays sufficient 
attention to the sustainable development of the economy. Finally, the 
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corresponding policy recommendations are put forward for the problems 
of economic growth and haze pollution control in Hebei Province based 
on the results of empirical analysis. 

MonAIS-32 

Analysis of Regional Economic Vitality Based on Panel Model
Shitong Liu Shenyang Jianzhu Univ. 
Qicheng Xu Shenyang Jianzhu Univ. 
Regional economic vitality is an important component of regional 
comprehensive competitiveness. First, through the analysis of regional 
economic theory and panel data, determine the key factors affecting 
regional economic vitality: technical level, labor, transportation, foreign 
economic trade and investment. A first-level panel evaluation model was 
established to study the influence of various factors on regional economic 
vitality. To ensure that macroeconomic policies are more effective and 
accurate, industrial policies will have an important impact on the 
adjustment of their economic structure. Therefore, carry out innovation, 
determine the secondary panel evaluation model, and analyze the role of 
industrial policy transition in regional economic vitality. Finally, we 
formulated some effective measures to improve regional 
competitiveness. 

MonAIS-33 

A Study on Retired Athletes’ Training Policy Optimization based on 
the Career Transitions 
Zou Dexin Nanjing Sport Inst. 
Xing Tianshu Shenyang Sport Univ. 
Jiang Chong Nanjing Sport Inst. 
Professional transformation of athletes is an important institutional 
arrangement to ensure the long-term interests of athletes and realize 
sustainable livelihood. The satisfaction of athletes to the training of 
professional transformation is an important basis for improving the policy 
of professional transformation of athletes. According to the theory of 
professional transformation, based on the survey data of athletes' 
vocational transformation training, this paper constructs a Logistic model 
to study the influencing factors of satisfaction of athletes' vocational 
transformation training. The results show that the age of retired athletes, 
sports level, industry and sports related degree, work adaptability, skill 
adaptability and monthly average income level have significant impacts 
on career change satisfaction. In view of the diversified characteristics of 
the influencing factors of the satisfaction degree of professional 
transformation, the training contents of professional transformation of 
athletes should be determined based on the market demand, give full 
play to the supporting role of social forces and establish a diversified 
service mechanism for professional transformation of athletes, establish 
a perfect evaluation mechanism of athletes' vocational transformation 
training project, continuously improve the standardized level of 
professional transformation training for athletes, improve the social 
security system of retired athletes, promote the smooth realization of 
professional transformation of athletes. 

MonAIS-34 

Attack-Resilient Strategy for Consensus-Based Distributed 
Economic Dispatch Problem 
Jun Yang Northeastern Univ. 
Chenchen Dong Northeastern Univ. 
In this paper, the consensus-based distributed algorithm is introduced for 
solving the economic dispatch problem in a smart grid environment with 
distributed generators. Due to the vulnerability of distributed algorithm, 
we consider two kinds of false data injection attacks (FDIA): hijacking the 
nodes and attack on communication links together. Then an 
attack-resilient strategy is proposed to eliminate or weaken the influence 
caused by the attacks. The benefit of this strategy is that the node does 
not have to be isolated when a communication link is attacked until it is 
identified as a malicious node. Finally, the effectiveness of the proposed 
strategy is illustrated through simulations on the IEEE 39-bus test 
system. 

MonAIS-35 

Interactive Symmetric Context Encryption in Framework of 
Asynchronous Data Exchange 
Tao Duan South China Univ. of Tech. 
YunJian Peng South China Univ. of Tech. 
With the rapid development of the Internet world, information security 
issues has been increasingly concerned with wide investigations. In the 
browser/server (B/S) architecture, a server is the provider of information 
services including content, control and security of end-users’ web-pages. 
Browsers and servers exchange web-page context based on Hypertext 
Transfer Protocol (HTTP), which exposes private confidential or sensitive 
information. To protect webpages’ context against information theft on the 
clients’ accessing and submitting data to the server, this paper proposes 
an interactive symmetric context encryption (ISCE) method based on 
HTTP. For overcoming the defects of traditional browser-side data 
encryption algorithms, ISCE is developed by setting a non-transparent 

data encryption process with an interactive data exchange and symmetric 
encryption algorithm. For such a purpose the runtime script interpretation 
is first employed, by which the client browser asynchronously loads the 
symmetric encryption codes from the server into its cache instead of a 
synchronous web page with a transparent context for users. Based on the 
web session technology, a multi-step random check codes can be 
exchanged between the client and the server in time sequences to 
consistently obtain a valid symmetric key mask. With the combination of 
two techniques a novel web-page context encryption protocol is proposed 
to realize a lightweight encryption scheme to prevent an information theft. 
With an experimental B/S system and widespread HTTP data capture 
tools, the proposed encryption is tested. The results have shown that the 
cipher text can be generated with higher efficiency and stronger security 
to transmit data from a client to a server. Especially the server can 
dominantly control the encryption by continuously adjusting the 
configures of generating random check codes, which effectively increase 
the difficulties of cracking the cipher text. 

MonAIS-36 

AIS Data-Based for Statistics and Analysis of Maritime Traffic 
Dangerous Features: A Case Study of San Diego Costal Water 
Pinglin Wang Dalian Maritime Univ. 
Wenjun Zhang Dalian Maritime Univ. 
Jianchuan Yin Dalian Maritime Univ. 
Lianbo Li Dalian Maritime Univ. 
Haibo Xie Dalian Maritime Univ. 
Shuangfu Ma Dalian Maritime Univ. 
For analyzing the distribution characteristics of maritime traffic dangers 
and ensure the safety of ships navigating at sea, plotting the ship’s 
trajectory and making statistic based on the relevant dynamic data that 
can be extracted and analyzed from the Automatic Indentification System 
(AIS) information, the Distance to Closet Point of Approach (DCPA) 
between any two ships have been computed and applied. Through 
constructing the innovative three-dimensional bubbles chart to reflect the 
spatial characteristics from the DCPA matrix. Utilizing the Kernel Density 
Estimation (KDE) method, draws the heat map in the vicinity of San 
Diego sea area, measures the traffic danger characteristics of the costal 
sea area, and compares the analysis results with ArcGIS Pro 2.3. It 
reflects that the analysis results are consistent with the actual situation. 
The heat map has the powerful scientificity and practicability, can 
accurately measure the traffic distribution in the sea area, and provides 
auxiliary references for the planning and design of the ship's routing 
system and maritime traffic safety management. 

MonAIS-37 

Energy Trading in Smart Grid: A Deep Reinforcement 
Learning-based Approach 
Feiye Zhang Xi’an Jiaotong Univ. 
Qingyu Yang Xi’an Jiaotong Univ. 
To achieve the efficient operation of the smart grid, appropriate energy 
trading strategy plays an important role in reducing multi-agent costs in 
the trading process as well as alleviating grid pressure. However, with the 
increase of the number of participants in smart grid, energy trading has 
been greatly challenged in terms of stable and effective operation. In this 
paper, we propose a deep reinforcement learning-based energy double 
auction trading strategy. Through the deep reinforcement learning 
algorithm, buyers and sellers can gradually learn the environment by 
treating the three elements: total supply, total demand and their own 
supply and demand as states, in addition, regarding both bidding price 
and quantity as bidding strategy. Results from simulation indicate that as 
the learning continues and reaches the convergence, both the cost which 
buyers pay in the auction has decreased significantly, and the profit which 
sellers earn in the auction will increase. 

MonAIS-38 

Design of an all-position intelligent welding robot system 
Xin Deng Harbin Inst. of Tech. 
Zhiheng Liu Harbin Inst. of Tech. 
Ruifeng Li Harbin Inst. of Tech. 
In order to reduce human intervention in the welding process and 
improve the intellectualization of the welding robot, a kind of all-position 
intelligent welding robot is designed in this paper, which improves the 
dynamic performance of the robot through the optimization of mechanical 
structure and driving system, and establishes a multiinformation fusion 
laser welding system. The data management expert system can process 
the time-sharing and distribution of information and realize the 
comprehensive control. The laser ranging sensor is used to track the 
weld seam in real-time. A robust control algorithm based on joint flexibility 
is proposed for the nonlinear factors of friction, hysteresis and clearance 
in the transmission link. The image of the special-shaped pipe is acquired 
by a high-speed camera, and the target welded parts are identified and 
located by the deep learning neural network, so as to adjust the welding 
parameters and support the control system to track the target. 

MonAIS-39 
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THREE-DIMENSIONAL PATH PLANNING OF MANIPULATOR BASED 
ON IMPROVED RRT ALGORITHM 
QiQing XIANG Hefei Univ. of Tech. 
Mei CHEN Hefei Univ. of Tech. 
MingXia HONG Hefei Univ. of Tech. 
HaoYu ZHU Hefei Univ. of Tech. 
WenDing YUAN Hefei Univ. of Tech. 
This paper provides an improved algorithm which is proposed for the 
deviating optimal solution, non-target and path non-smooth problem of 
the original Rapidly-exploring Random Trees (RRT). The improved 
algorithm is based on the new parent node selection method to ensure 
that the random tree extends the asymptotic optimality of the new node. 
On this basis, the heuristic value function is introduced according to the 
Euclidean shortest distance thought, which improves the planning 
efficiency of the algorithm. In addition, the method of regression analysis 
is adopted to improve the search ability of the algorithm and solve the 
local minimum problem caused by the heuristic value function. The 
Bézier curve fitting method is then used to generate a smooth path, which 
further reduces the jitter during the 6-DOF manipulator motion. The 
simulation experiment of improved RRT algorithm is established in 
MATLAB platform, and the effectiveness and rationality of the algorithm 
are verified. 

MonAIS-40 

Command Filter Backstepping Control with Error Compensation for 
Flexible-Joint Manipulator 
Lin Meng-hao Xian Polytechnic Univ. 
Zhang Lei Xian Polytechnic Univ. 
Zhang Yin-he Xian Polytechnic Univ. 
Li Peng-fei Xian Polytechnic Univ. 
Wang Xiao-hua Xian Polytechnic Univ. 
This paper presents a modified position tracking control strategy using 
command filtering backstepping for the flexible-joint manipulator. First, 
the second-order command filter is adopted in the backstepping 
procedure to derive the virtual control function and its derivatives. The 
problem of “explosion of complexity” caused by the calculation of the 
partial derivatives of virtual control inputs is avoided. Second, to reduce 
the filtering error caused by adopting the command filter, the filtering error 
compensation is designed, and the stability of the tracking error 
closed-loop system is verified based on Lyapunov stability theory. Finally, 
simulation results on single-link flexible-joint manipulator show that the 
tracking accuracy is increased by about 12.8%, which indicate the 
position tracking accuracy is guaranteed by the proposed control method. 

MonAIS-41 

Active Visual Servo Pan/Tilt Control Design based on Improved 
Augmented LQR 
Yaohong Qu Northwestern Polytechnical Univ. 
Bing Yang Northwestern Polytechnical Univ. 
Ziquan Yu Nanjing Univ. of Aeronautics and Astronautics 
Yuanjie Song Northwestern Polytechnical Univ. 
Ying Sun Northwestern Polytechnical Univ. 
Aiming at the problem of imbalance between response time and 
overshoot in traditional visual servo systems, weak disturbance 
suppression ability and re-searching after target loss, this paper analyzed 
the tracking control principle and imaging principle of visual servo 
Pan/Tilt/Zoom(PTZ), and designed a method based on an improved 
augmented LQR (IALQR) method for a servo PTZ controller, and 
proposed a global scan search control method with high engineering 
feasibility. The mathematical model of the gimbal was established 
through system identification, and the gimbal controller was designed and 
verified in a simulation environment. The servo performance of the gimbal 
and the effectiveness of the global scanning search control method were 
verified in an experimental platform. The simulation results show that the 
angle loop controller developed in this paper has shorter adjustment time 
and less overshoot than the PID control, and can effectively reduce 
overshoot and compensate for disturbance compared with the traditional 
augmented LQR method. The experimental results show that the 
designed PTZ controller can achieve stable servo control. Compared with 
the traditional single-loop PID servo control, the steady-state error is 
smaller. At the same time, the probability of researching after the target is 
lost is more than 90%. 

MonAIS-42 

Research of the Anti- vibration Hammer Resetting Robot Based on 
Machine Vision 
Liu Yanmei Shenyang Aerospace Univ. 
Wen Shihua Shenyang Aerospace Univ. 
Chen Zhen Liaoning Power Transmission and Transform

ation Engineering Co. 
Zhang Dongyu Shenyang Aerospace Univ. 
Target recognition, positioning and navigation of robots are the basis and 
key for industrial robots to accurately complete specific tasks. In this 
paper, based on the detection and localization task of anti-vibration 
hammer resetting robot a vision algorithm is designed for machine arm 
operation. Firstly, the improved canny algorithm is used to extract the 

edge of the collected image of the shockproof hammer bolt, then the 
improved Hough transform is used to accurately locate the frame and 
center of the fastening bolt of the shockproof hammer, so as to complete 
the operation task of the anti-vibration hammer resetting robot. The 
experimental results show that the method proposed in this paper. 

MonAIS-43 

Visual Image Processing of Humanoid Go Game Robot Based on 
OPENCV 
Yongjie Gui Shenyang Aerospace Univ. 
Yanyan Wu Shenyang Aerospace Univ. 
Yajie Wang Shenyang Aerospace Univ. 
Chunpeng Yao Shenyang Aerospace Univ. 
The visual system is a key part of the research on humanoid robots. 
Aiming at the chessboard information extraction of Go robots, a 
python-based chessboard recognition method is proposed. Projection 
transformation is used to correct the image, and binarization is used to 
enhance the image. Image processing techniques such as color space 
transformation, threshold segmentation, high-pass filtering, and Huff 
transform are used to detect, locate, and segment chess pieces in a 
chess game. Experiments show that the method can locate and segment 
chess pieces accurately and has a high recognition rate. 

MonB01 Room01 
Signal processing and information fusion (II) 10:20-12:20 
Chair: Duanjin Zhang Zhengzhou Univ. 
CO-Chair: Wenjuan Qi Heilongjiang Univ. 

10:20-10:40 MonB01-1 

Kalman Estimators for Multi-sensor System with Colored 
Measurement Noises 
Wenjuan Qi Heilongjiang Univ. 
Shigang Wang Heilongjiang Univ. 
Tao Meng Heilongjiang Univ. 
For multi-sensor system with colored measurement noises, using the 
observation transformation, the system can be converted into an 
equivalent system with correlated measurement noises. Based on this 
method, using the classical Kalman filtering, this paper proposed a 
covariance intersection (CI) fusion Kalman estimator, which can handle 
the fused filtering, prediction and smoothing problems. The advantage of 
the proposed method is that it can avoid the computation of the cross 
co-variances among the local filtering errors and can reduce the 
computational burden significantly, as well as the CI fusion algorithm can 
be used in the uncertain system with unknown cross covariances. Based 
on classical Kalman filtering theory, the centralized fusion and three 
weighted fusion (weighted by matrices, scalars and diagonal) estimators 
are also presented respectively. Their accuracy comparisons are given. 
The geometric interpretations based on covariance ellipses are also 
given. A Monte-Carlo simulation example shows that the accuracy 
relations. 

10:40-11:00 MonB01-2 

H∞Filtering for Stochastic Networked Control Systems with Time 
Delays and Packet Dropout 
Duanjin Zhang Zhengzhou Univ. 
Nartey George Zhengzhou Univ. 
In this paper, the problem of H filtering for a stochastic control system 
integration with packet dropout and time delays is investigated. We 
address time delays and packet dropouts by introducing a mathematical 
model to reconstruct random occurring communication delays between 
multiple systems whereby the output results from multiple system 
transmission is equivalent to the input results. The reconstruction is 
based on unknown discrete signal sampling from incomplete linear 
measurement with only the output considered and addressed. The 
mathematical model is based on re-sampling with instances anticipation 
of each time delay monitored. Based on the computational complexity, a 
sufficient augmentation approach is considered to guarantee stability and 
the input signal gets as near as possible in the max-norm. Experimental 
results suggest that the proposed H filtering design for addressing 
stochastic time delay and data dropout factors is suitable for 
reconstruction.

11:00-11:20 MonB01-3 

Airport Detection on Optical Satellite Images Using Machine 
Learning Method 
Peng Jiang Kunming University of Science and Tech. 
Kun Li Kunming University of Science and Tech. 
Yong Li Kunming University of Science and Tech. 
A method for detecting airport on remote sensing images based on 
machine learning method is proposed. First, Canny operator and Hough 
Transform are applied on optical satellite images of Google Earth to 
detect edge and extract straight line. Using the character that airport 
regions are more likely to have parallel lines, the total length of parallel 
lines that are close enough are accumulated, and the region which has 
the longest total length of parallel lines is selected as an airport region. 
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And the feature vectors of airports and non-airports are calculated 
respectively in the accumulating process. Finally, an airport detection 
model is learned from the features vectors with support vector machine 
learning method. The proposed method has been tested on remote 
sensing images and compared with other methods. The result shows that 
the method can generate a considerably high detection rate and low false 
alarm rate on optical satellite images in a reasonable time.

11:20-11:40 MonB01-4 

A Robust Orthogonal Matching Pursuit Based on L1 Norm 
Xinquan Gao Beijing University of Chemical Tech. 
Xuewei Wang Beijing University of Chemical Tech. 
Jinglin Zhou Beijing University of Chemical Tech. 
Compressed sensing theory is a new sampling theory in recent years. 
Orthogonal matching pursuit (OMP) algorithm is one of the widely used 
reconstruction methods. For the problem of poor quality in OMP when 
there are outliers in the measurement vector, the OMP algorithm is 
improved by combining the characteristics of L1 norm, and a robust 
Orthogonal Matching Pursuit based on L1 Norm(L1OMP) is proposed. 
Compared with the traditional OMP algorithm, the L1OMP algorithm is 
robust to outliers. This is because the traditional OMP algorithm uses the 
L2 norm to estimate the sparse signal, and the L2 norm is extremely 
sensitive to the outliers. In contrast, the robustness of the L1 norm is 
good. In this paper, the L1OMP algorithm and the data preprocessing 
OMP algorithm are used to simulate the signal reconstruction. The 
simulation results show that the L1OMP algorithm can accurately 
reconstruct the signal when there is an outlier in the measurement vector. 

11:40-12:00 MonB01-5 

Visual Real-time Data Processing 
Shen Kaixin National University of Defense Tech. 
Honglei An National University of Defense Tech. 
Huang Yongshan National University of Defense Tech. 
Wei Qing National University of Defense Tech. 
Ma HongXu National University of Defense Tech. 
Finite state machine impedance control method has been applied 
extensively in prosthesis control. However, extensive parametric 
configurations are required. Forthermore, there is no uniform official joint 
trajectory curve available which must therefore be obtained through 
virtual constraints. Following complete data processing, parameter 
configuration is needed to adjust appropriate joint trajectory, and is 
extremely time intensive. This article provides a smarter GUI interface for 
data processing. A curve fitting method that can be modified in real time is 
proposed. This curve fitting method is based on Bezier least squares 
method and uses MATLAB software to construct a visual GUI with certain 
generalization ability. The final smooth curve data can be extracted. 
Experimental data is derived from the knee and ankle trajectories of 
human motion. 

12:00-12:20 MonB01-6 

Research on Color Algorithm of Gray Image Based on a Color 
Channel 
Tongying LI Nantong Polytechnic College 
Hongbo ZHU Nanjing University of Posts and Telecommunications 
Traditional grayscale image colorization methods generally have 
problems such as distortion and inaccuracy, such as pseudo color 
enhancement and false color processing. This paper uses a more 
accurate and better color implementation algorithm. First, the source 
image and the target image are converted from the RGB channel into the 
lαβ channel, and then the similarity of the pixels in the source image is 
determined and compared by comparing the similarities of the pixels 
between the two images, and then the target image is colored. transfer. 
Finally, the image can be converted from the lαβ space to the RGB 
space. This paper elaborates on the theoretical basis, formula steps, 
program implementation, and superiority of the algorithm compared with 
traditional image processing methods. 

MonB02 Room02 
Space vehicle control (I) 10:20-12:20 
Chair: XiaoLei Li Harbin Inst. of Tech. 
CO-Chair: Weibo Xia Beihang Univ. 

10:20-10:40 MonB02-1 

Research on Image Feature Matching Algorithm Applied to UAV 
Obstacle Avoidance 
Haijie Zhu Univ. of Science and Technology of China 
Jiafeng Li Univ. of Science and Technology of China 
Sifan Cheng Univ. of Science and Technology of China 
Linlin Qin Univ. of Science and Technology of China 
The ORB, SIFT, and SURF algorithms are currently common feature 
matching algorithms. These three algorithms have certain differences in 
execution speed and matching robustness. In this paper, the data sets 
provided by Mikolajczyk and Schmid are used to compare the algorithms 
in terms of execution speed, image transformation robustness, and noise 
robustness. The conclusion of this paper is that the ORB algorithm is the 

fastest, the SURF algorithm is the most robust, and the SIFT algorithm 
has the most feature points. 

10:40-11:00 MonB02-2 

Discrete-time Contractive MPC-based Sliding Mode Tension Control 
for the Deployment of Space Tethered Satellite 
Xiaolei Li Harbin Inst. of Tech. 
Xiangyu Shao Harbin Inst. of Tech. 
Xiaowei Deng Harbin Inst. of Tech. 
Guanghui Sun Harbin Inst. of Tech. 
This paper develops a novel discrete-time sliding mode tension control 
strategy based on the contractive MPC scheme, for the deployment of 
space tethered satellite system with input limitation. By deriving the 
discrete-time Euler-Lagrange equation, the discrete-time nonlinear model 
is constructed for space tethered satellite system. Hence, the proposed 
discrete-time sliding surface is strictly nonlinear and underactuated. 
Then, the contractive MPC controller is designed to drive the sliding 
mode asymptotically converge to the sliding surface, which makes it 
possible to prove the exponential stability of the proposed controller. 
Furthermore, considering the limited input, a novel control structure with 
input compensation is raised to obtain a preferable performance. Finally, 
simulation studies are conducted to investigate the influences of 
contractive MPC and input compensation on the discrete-time sliding 
mode, validating the effectiveness of the proposed control strategy. 

11:00-11:20 MonB02-3 

Attitude Coupling Control and Lateral Stability Analysis of 
Hypersonic Vehicle 
Xu Li Huazhong Univ. of Science and Technology 
Ye Yang Beijing Aerospace Automatic Control Inst. 
Qianwei He Huazhong Univ. of Science and Technology 
Zhongtao Cheng Huazhong Univ. of Science and Technology 
Yongji Wang Huazhong Univ. of Science and Technology 
Lei Liu Huazhong Univ. of Science and Technology 
For the strong coupling characteristics of pitch, yaw and roll channels in 
the attitude control system of a hypersonic vehicle, a coupling controller 
is designed based on the state feedback and the dominant pole 
assignment of the Dutch roll mode to realize the system decoupling but 
improve the maneuverability of the vehicle. The new diagonal dominance 
matrix and row radius coefficient are introduced to analyze the coupling 
characteristics and degree of the system. Then based on this, the 
coupling PID controller is briefly designed as a comparison with the 
coupling controller. In addition, the lateral stability of the vehicle is 
analyzed, and the sensitivity of the coupling control system to runaway is 
measured based on the Weissman criterion. Finally, the simulation 
results show that the designed coupling controller has more precise 
control effect and less rudder deflection than the decoupling controller, 
which has a certain practical engineering significance. 

11:20-11:40 MonB02-4 

Fusion Control of Gas Pressure and Noise in Sealed Cabin of 
Manned Spacecraft 
Zhe Li China Academy of Space Tech. 
Meizhen An China Academy of Space Tech. 
Qiao Zhang China Academy of Space Tech. 
Zhanchao Du China Academy of Space Tech. 
Hongmiao Yu China Academy of Space Tech. 
The noise environment is an important medical index. In order to realize 
the long-term resistant of astronauts in orbit, it’s necessary to strictly 
control the noise in the sealed cabin of manned spacecraft. In the paper, 
the formula of gas pressure and monopole source is deduced according 
to theoretical formulas. Then, the model of monopole source is 
established, and the analysis result of the theoretical formula is confirmed 
by the direct boundary element simulation. Next, the simulation analysis 
results are summarized, and the law that the sound pressure is 
proportional to the gas pressure is extended to the noise environment in 
the sealed cabin of manned spacecraft. Finally, the method of fusion 
control of gas pressure and noise in sealed cabin of manned spacecraft is 
proposed. 

11:40-12:00 MonB02-5 

A Fast Trajectory Optimization of Pinpoint Landing by Chebyshev 
Pseudospectral and SOCP 
Weibo Xia Beihang Univ. 
Weihong Wang Beihang Univ. 
Wenjing Zhai Beijing Aerospace Automatic Control Inst. 
Ziqian Gao Beihang Univ. 
Chuan Gao Beihang Univ. 
In this paper, a fast trajectory optimization based on Chebyshev 
Pseudospectral and SOCP is proposed to solve a pinpoint landing 
problem with unknown terminal time, nonconvex control constraints and 
nonlinear dynamics. The rapidness of the solution is improved by 
reducing the number of decision variables and changing the way of 
determining the terminal time. The unknown terminal time, namely the 
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time-of-flight, is considered as a control variable and solved directly, 
rather than determined by the golden section search. Chebyshev 
Pseudospectral is adopted to discretize the problem into a SOCP for 
fewer nodes and higher accuracy. Additionally, Lossless Convexification 
and Successive Linearization are applied to address the nonconvex 
constraints and nonlinear dynamics. Simulations demonstrate the 
superiority in efficiency and accuracy of the proposed method. 

12:00-12:20 MonB02-6 

A Hardware-in-the-loop Simulation System of Deep Space 
Autonomous Navigation Based on Angle and Velocity Measurement 
Guangfu Ma Harbin Inst. of Tech. 
Wei You Harbin Inst. of Tech. 

Shanghai Inst. of Satellite Engineering 
Shanghai Key Laboratory of Deep Space Exp

loration Tech. 
Deep space navigation based on angle and velocity measurement is a 
novel autonomous navigation method proposed in recent years. On the 
background of the first Chinese Mars exploration mission to be launched 
in 2020, a ground autonomous navigation simulation system is proposed 
and established using the deep space orbital dynamics and various 
navigation sources. The system is composed of deep space dynamic 
module, image and velocity simulation module and navigation filtering 
module. The performance of deep space angular and velocity 
measurement navigation method is evaluated by comparing and 
analyzing the experimental data under different cases. The results show 
that the integrated navigation system based on the integration of angle 
measurement and velocity measurement information can effectively 
achieve real-time and high-precision autonomous navigation, and its 
accuracy can be improved compared with the ground-based radio 
navigation method. The results show also show that and the longer the 
probe travels, the more advantage of the integrated autonomous 
navigation method can achieve. 

MonB03 Room03 
Intelligent control, computation and optimization (V) 10:20-12:20 

Shenyang  Jianzhu  Univ.  Chair: Dongyu Yan  
CO-Chair: Shuangyun 

Xing 
Shenyang Jianzhu Univ. 

10:20-10:40 MonB03-1 

The IGD+ indicator based evolutionary algorithm for expensive 
multi-objective optimization problems 
Fei Li Anhui Univ. of Tech. 
Hao Shen Anhui Univ. of Tech. 
Yudong Wang Anhui Univ. of Tech. 
Mingcheng Dai Anhui Univ. of Tech. 
Ju H.Park Yeungnam Univ. 
Due to the high experimental cost in function evaluation procedure, 
commonly used evolutionary algorithms are diffificult to solve expensive 
multi-objective optimization problems. In this paper, we propose a new 
modifified inverted generational distance based evolutionary algorithm to 
address this issue. The proposed method has introduced a Kriging model 
to replace the real model. Considering the better characteristics of the 
IGD+ indicator, we select the performance indicator to balance the 
convergence and diversity of the population. In addition, we have 
embedded the mean value and mean squre error into the IGD+ indicator. 
Meanwhile, two archives management strategy is introduced to store the 
nonˇ dominated individuals and update the surrogate model. The 
proposed algorithm has been conducted on some benchmark test 
problems compared with four related algorithms. The experimental 
results have validated that the proposed algorithm is suitable for solving 
the expensive multi-objective optimization problems. 

10:40-11:00 MonB03-2 

Finite-time time-varying group formation tracking for second-order 
multiagent systems by continuous integral sliding mode 
Lei Tian Beihang Univ. 
Qing Li Beihang Univ. 
Yongzhao Hua Univ. of Bristol 
Xiwang Dong Beihang Univ. 
Qingdong Li Beihang Univ. 
Zhang Ren Beihang Univ. 
This paper investigates finite-time time-varying group formation 
(FT-TVGF) tracking control problems for second-order multiagent 
systems (MASs) with disturbances and directed topologies. A new 
method to solve FT-TVGF tracking control problems is provided. The 
agents in MASs are divided into three types including the virtual leader, 
the group leader and the follower. The overall movement of MASs can be 
controlled by the virtual leader. Collaborations among subgroups can be 
realized by communications among group leaders. Followers achieve the 
desired time-varying group formation. Moreover, the directed topologies 
are considered to save communication bandwidth and a continuous 
integral sliding mode control protocol is presented to suppress 
disturbances and eliminate chattering caused by disturbances. The 
stability of MASs is proven based on Lyapunov theory. Finally, numerical 

simulation examples are designed to validated the effectiveness of 
theoretical results. 

11:00-11:20 MonB03-3 

Super-Resolution Reconstruction of Finger Vein Image Based on 
Regression Tree Model 
Liwei Deng Harbin Univ. of Science and Tech. 
Jie Hu Harbin Univ. of Science and Tech. 
Jingjing Qi Harbin Univ. of Science and Tech. 
Because the speed of clear fingerprint vein acquisition is slow, and the 
influence of some acquisition equipment makes the acquired vein 
graphics are relatively poor, this paper is based on random forest and 
DCT algorithm for super-resolution reconstruction of blurred images. The 
random forest algorithm avoids overfitting the data and solves the 
classification problem. DCT transform compresses the image space to 
further speed up the training speed of the image. The experimental result 
shows that the method is easy to converge during the process of training 
and has better image reconstruction quality. 

11:20-11:40 MonB03-4 

A Hybrid Algorithm for a Robust Permutation Flow Shop Scheduling 
Problem 
Zhengbin Ni Shanghai Univ. 
Bing Wang Shanghai Univ. 
Bo Wu Shanghai Univ. 
This paper discusses a two-machine permutation flow shop scheduling 
problem with uncertain job processing times. Uncertain processing times 
are described by discrete scenarios. The objective is to minimize the sum 
of weighted tardiness under the worst-case scenario. The min-max robust 
scheduling model is established. A hybrid algorithm of combining 
harmony search and simulated annealing is designed for the problem 
studied. An extensive experiment was conducted. The computational 
results verified the effectiveness and the superiority of the hybrid 
algorithm.  

11:40-12:00 MonB03-5 

Dynamic scheduling of intelligent Rail Guided Vehicle based on 
queuing theory 
Dongyu Yan Shenyang Jianzhu Univ. 
Shuangyun Xing Shenyang Jianzhu Univ. 
Enbin Yang Shenyang Jianzhu Univ. 
Meng Wang Shenyang Jianzhu Univ. 
Wenbo Sun Shenyang Jianzhu Univ. 
In the automated warehouse, the conveying system connects multi-layer 
shelves and external material delivery tools, and its efficiency is very 
important for the entire automated warehouse. In order to improve the 
efficiency of Guided Vehicle, the dynamic scheduling problem of 
Rail-Guided Vehicle (RGV) in the Guided Vehicle is investigated. Firstly, 
the key problems in dynamic scheduling of RGV are analyzed. On this 
basis, eM-plant is used to model the entire automated three-dimensional 
warehouse, so as to make further research on dynamic scheduling of 
RGV by means of simulation technology. Secondly, shortest path 
generation, queuing theory and genetic algorithm are used to solve the 
model. Finally, according to different situations and different Computer 
Number controllers (CNC) operation time, the scheduling mode of RGV is 
given. The research results show that both the basic genetic algorithm 
and the improved genetic algorithm can be used to solve the model of 
large material flow, and an optimized scheduling scheme of multiple RGV 
can be obtained to improve the efficiency of the transportation system. 
However, the improved genetic algorithm is more effective and can 
greatly improve the efficiency of the transportation system.  

12:00-12:20 MonB03-6 

A Texas Hold'em decision model based on Reinforcement Learning  
Xiaochuan Zhang Chongqing Univ. of Tech. 
Yi Li Chongqing Univ. of Tech. 
Texas Hold ’em is a typical example of computer incomplete information 
game. The traditional machine learning method has been unable to deal 
with the huge search state space of Texas Hold ’em. In this paper, the 
value-based reinforcement learning algorithm is adopted, which can deal 
with the huge amount of data without manual extraction of data features, 
and can realize the unsupervised training of the model. However, the 
value based reinforcement learning algorithm has the problems of too 
complex acquisition process and over estimation of DQN algorithm. 
Therefore, this paper introduces DQN-S model, which combines 
reinforcement learning algorithm with Monte Carlo game search, and 
integrates Sarsa algorithm to solve the above problems to a certain 
extent. Finally, experimental data show that the over estimation effect of 
DQN algorithm is weakened to a certain extent after the Sarsa algorithm 
is incorporated. The average return of each game of DQN-S model and 
model is more than 5 chips, and the average return of each game of 
DQN-S model is more than 3 chips in the game with its strongest training 
version. 
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MonB04 Room04 
Analysis and synthesis of Cyber-Physical Systems 10:20-12:20 
Chair: Jianxun Li Shanghai Jiao tong Univ. 
CO-Chair: Hongbing Zeng Hunan University of Tech. 

10:20-10:40 MonB04-1 

Global sensitivity analysis based on Inception-CNN 
Shuchen Wu Shanghai Jiao tong Univ. 
Zhinan Liu Shenyang Aircraft Design & Rsearch Inst. 
Jianxun Li Shanghai Jiao tong Univ. 
Global sensitivity analysis is used for estimating the influence of 
individual variables or groups of variables on the model output. In this 
paper, a new technique for calculating global sensitivity indices is 
proposed based on inception-CNN, including extracting depth-related 
features and calculating sensitivity by using the backpropagation 
algorithm of inception-CNN.With the simulation of assessment in Boston 
House Price Dataset, the effectiveness and superiority are proved by 
comparing with the Sobol method. 

10:40-11:00 MonB04-2 

Secure Correct Control for Cyber-Physical Systems under Multiple 
Stochastic Physical Attacks 
Lewei Dong Nanjing University of Science and Tech. 
Huiling Xu Nanjing University of Science and Tech. 
Secure correct control problem is discussed for Cyber-Physical Systems 
(CPSs) under multiple stochastic physical attacks. In particular, the attack 
signals considered are designed to directly destruct the security of the 
CPSs, which consists of three components. One is the stochastic attack 
signal injected into the actuator. The other one is bounded stochastic 
attack signal that can realize coupling with state to invade the sensor. 
And the third one is completely unknown attack by wireless network, 
aiming at tampering with the state information of CPSs. To online detect 
the stochastic attack signals acting on actuator, a adaptive stochastic 
attacks detector (ASAD) is constructed. As for the stochastic sensor 
attacks coupled with state, the feedback stabilizer is introduced to correct 
the sensor signal. An secure correct control (SCC) scheme is proposed 
by integrating ASAD with feedback stabilizer and robust technology. It is 
proved that the security control performance of the CPSs is realized. 
Finally, a simulation examples is given to shows the effectiveness of the 
proposed scheme.

11:00-11:20 MonB04-3 

CPS-based Slurry pH Control in Wet Flue Gas Desulfurization 
System 
Quanbo Liu Beijing University of Tech. 
Xiaoli Li Beijing University of Tech. 
Kang Wang Beijing University of Tech. 
Yang Li Communication University of China 
In this paper, with the increasing requirement on the abatement of SO2 
emission in flue gas, cyber-physical system (CPS) is introduced into the 
limestone wet flue gas desulfurization process. The slurry pH value, a key 
factor affecting the flue gas desulfurization rate, is analyzed and 
controlled in the context of cyber physical system on the basis of four 
stages, namely, state perception, real-time analysis, scientific decision 
and precise execution. The simulation result reveals that the slurry pH 
value can be controlled effectively both in accuracy and timeliness in the 
context of CPS. Meanwhile, the on-site data provides a compelling 
evidence that pH control in the context of CPS outperforms that in 
traditional wet flue gas desulfurization system.

11:20-11:40 MonB04-4 

New stability conditions of delayed neural networks via improved 
Lyapunov-Krasovskii functionals 
Huichao Lin Hunan University of Tech. 
Hongbing Zeng Hunan University of Tech. 
This paper studies the delay-dependent stability problems of neural 
networks with time-delays. Firstly, in order to make the constructed 
function contain more useful information, this paper introduces three 
types of Lyapunov- Krasovskii functional terms to construct an improved 
Lyapunov-Krasovskii functional. Then, based on the improved 
Lyapunov-Krasovskii functional and reciprocal convex integral 
inequalities, some less conservative stability criteria are derived for the 
considered neural networks. Finally, a well-known numerical example is 
provided to demonstrate the superiority of the proposed stability criteria. 

11:40-12:00 MonB04-5 

Stability-based Controller with Uncertain Parameters for Cloud 
Control System 
Shouping Guan 
Senlin Niu 

Northeastern Univ. 
Northeastern Univ. 

This paper presents an approach of modeling and controller design for 
cloud control system (CCS), which considers both network and controller 
uncertainties. Firstly, we establish a generalized state space model with 

network time delay, and design a cloud controller model with uncertain 
parameters including state observer and control law. Then, by means of 
Lyapunov stability theorem and linear matrix inequality (LMI) method, the 
stability criteria are given for obtaining the parameters of the cloud 
controller. The simulation results show the effectiveness of the proposed 
method to CCS with uncertainties. 

12:00-12:20 MonB04-6 

MPC for the Cyber-Physical System with Deception Attacks 
Yuezhi Liu  University of Electronic Science and Technology

 of China(UESTC) 
Yong Chen University of Electronic Science and Technology 

of China(UESTC) 
Meng Li University of Electronic Science and Technology 

of China(UESTC) 
Zhi Wan Chongqing Chang An Industry (Group) Co.,Ltd 

In this paper, the model predictive control (MPC) problem is investigated 
for the cyber-physical system (CPS) with deception attacks. The 
proposed MPC takes the mixed 2 H / H performance index into 
consideration, by which the attacked system performance can be 
optimized and the robustness of the CPS can be satisfied. Besides, the 
cone complementarity linearization (CCL) method is introduced to 
address the non-convex issue and further the controller gains of the MPC 
are design. Moreover, the sufficient conditions that guarantee the 
recursive feasibility of the proposed MPC is demonstrated. Finally, the 
mass-spring-damping system is used to illustrate the validity of the 
presented control strategy.

Room05 

10:20-12:00 

MonB05 
Fractional Calculus and Fractional-order Systems(II) 
(Special Session) 
Chair:Dingyu Xue  Northeastern Univ. 

10:20-10:40 MonB05-1 

Synchronization of fractional order memristor-based inertial neural 
networks with time delay 
Xingyu Yang Shanghai Jiao Tong Univ. 
Junguo Lu Shanghai Jiao Tong Univ. 
In this paper, the synchronization problem of fractional order 
memristor-based inertial neural  networks are investigated. To facilitate 
the analysis, the set-valued mapping theory is applied to the discontinuity 
problem caused by memristor. Since fractional order memristive inertial 
neural networks have  two fractional derivative terms, it is hard to 
analyze. To solve this problem, a special feedback controller is designed 
in this paper to offset the fractional derivative term between 0 and 1 and 
the stability theory of  the fractional autonomous system is used to 
analyze the fractional derivative term between 1 and 2. Then some 
sufficient conditions for the synchronization of fractional order memristive 
inertial neural networks are established. Finally, the effectiveness of the 
conclusion is verified by an example.

10:40-11:00 MonB05-2 

Finite-time stability and finite-time boundedness of uncertain 
fractional order switched systems 
Bingbing Zhu Shaanxi Normal Univ. 
Baowei Wu Shaanxi Normal Univ. 
In recent years, fractional order systems have received much attention 
due to the excellent ability to model the  dynamics of complex systems. 
Stability is an important index to measure the performance of the system. 
The finite-time  stability can reflect the transient performance of the 
system, which is significant in practical applications. Therefore, the 
issue of the finite-time stability (FTS) and the finite-time boundedness 
(FTB) for the uncertain fractional order switched  systems is 
investigated. The state feedback controller is designed to achieve the 
desired system performance. By utilizing  the Lyapunov functions 
method and average dwell time approach, some sufficient conditions in 
terms of linear matrix  inequalities (LMIs) are derived to guarantee the 
FTS and the FTB of the closed-loop systems. In addition, a method is 
given to obtain the state feedback controller gains. Finally, two numerical 
examples are provided to show the effectiveness  of the main results.

11:00-11:20 MonB05-3 

Global Finite-Time Stabilization for Fractional Order Switched 
Systems via Asynchronous Switching Control 
Xiao Peng Tianjin Univ. 
Yijing Wang Tianjin Univ. 
Zhiqiang Zuo Tianjin Univ. 
This paper focuses on the issue of global finite-time stabilization for a 
class of discontinuous fractional  order switched systems under the 
asynchronous switching. Via Lyapunov stability theory, non-smooth 
analysis theory,  fractional differential inclusion theory, and inequality 
scaling technique, sufficient stabilization conditions are established  in 
terms of linear matrix inequalities and algebraic expressions. Based on 
the switched control scheme, the upper bound  of the settling time for 
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finite-time stabilization, which is determined by the initial values, system 
parameters and control  gains, is exactly evaluated. Finally, a numerical 
example is given to illustrate the feasibility of the designed control 
scheme and the validity of the theoretical results.

11:20-11:40 MonB05-4 

Stability analysis of a fractional-order delay Logistic model with 
feedback control 
Feng Pan Northeastern Univ. 
Xinshu Cui Northeastern Univ. 
Dingyu Xue Northeastern Univ. 
In this paper, a fractional-order delay Logistic model with feedback 
control is presented and analyzed. We  first study the local stability 
around the equilibrium point. Then global asymptotic stability are 
discussed by constructing  suitable Lyapunov functional. Finally, 
numerical simulations are presented to support our theoretical results. 

11:40-12:00 MonB05-5 

Adaptive Fractional Order Total Variation Image Denoising via the 
Alternating Direction Method of Multipliers 
Dazi Li Beijing Univ. of Chemical Technology 
Tonggang Jiang Beijing Univ. of Chemical Technology 
Qibing Jin Beijing Univ. of Chemical Technology 
Beike Zhang Beijing Univ. of Chemical Technology 
Due to the importance and priority, image denoising has various 
applications in image processing. How to  mitigate the effect of staircase 
artifacts on denoised results and adjusts regularization parameters based 
on surrounding  features are two main issues in the image denoising 
regularization process,. In this paper, an adaptive fractional order  total 
variation l1 regularization (AFOTV-l1) model is proposed. Regularization 
parameters are adaptively adjusted by  fractional order α . Alternating 
direction method of multipliers (ADMM) algorithm is introduced for solving 
AFOTV-l1  model, which provides a feasible method to solve the 
optimization problems of image denoising by introducing auxiliary 
variables. Two experiments have been conducted with standard im
“Lena” and “Man” to verify the effectiveness of  the proposed 
method. Experimental results demonstrate that the proposed method has 
good denoising effect and fast  convergence rate for image denoising. 

MonB06 Room06 
Complex networks and systems (II) 10:20-12:20 
Chair: Yahui Li China Academy of Launch Vehicle Tech. 
CO-Chair: Chenjian Ran Heilongjiang Univ. 

10:20-10:40 MonB06-1 

Optimal time-varying Kalman filter for descriptor system with 
random one-step measurement delay 
Hao Shen Heilongjiang Univ. 
Yinfeng Dou Heilongjiang Univ. 
Chenjian Ran Heilongjiang Univ. 
For the linear stochastic descriptor system with random one-step 
measurement delays, the optimal timevarying Kalman filtering is 
presented. The singular value decomposition (SVD) method, the 
derandomization approach and the augmented state approach are 
presented, which are applied to transform the descriptor system with 
random one-step measurement delay to the standard non-descriptor 
system with fictitious white noises. Applying the Kalman filtering and the 
relation of the new and original systems, the corresponding Kalman filter 
and filtering error variances are presented. A simulation example about 
circuits system verifies the correctness of the proposed results. 

10:40-11:00 MonB06-2 

A Novel Distributed Consensus Algorithms for A Class of LTI 
Multi-agent Systems On Directed Graphs 
Yahui Li China Academy of Launch Vehicle Tech. 
Jianfu Li China Academy of Launch Vehicle Tech. 
Lei Zhang China Academy of Launch Vehicle Tech. 
Hong Zhao China Academy of Launch Vehicle Tech. 
Chenlin Wang China Academy of Launch Vehicle Tech. 
Aojia Ma China Academy of Launch Vehicle Tech. 
Jun Zhang Jiangsu Univ. 
Zepeng Huai China Academy of Launch Vehicle Tech. 
We consider the consensus problem of high-order multi-agent systems, 
described by SISO Linear Time Invariant (LTI) dynamics, under general 
directed graphs. In contrast to the existing results, we propose a 
fully-distributed consensus algorithm, which just need the output of it 
neighbors in the feedback controller, except its own state information. 
Specifically, it is shown that, with a suitably designed similarity 
transformation, consensus is reached under only the necessary and 
sufficient condition of an interconnection graph having a spanning tree. 
The proposed approach relaxes some restrictive assumptions commonly 
considered in the available literature, such as imposing global gains in 
the network and/or exploiting additional information from neighboring 
agents other than their position-like states or output. Simulation results 
are provided to illustrate the effectiveness of the proposed approach.

11:00-11:20 MonB06-3 

Modeling of Layered Supply Chain Network Considering Similarity 
Yi Zhang Nanjing University of Posts & Telecommunications 
Yurong Song Nanjing University of Posts & Telecommunications 
Guoping Jiang Nanjing University of Posts & Telecommunications 
Bin Yu Nanjing University of Posts & Telecommunications 
The supply chain network is a complex network with the risk of cascading 
failure. To study the cascading failure in it, an accurate supply chain 
network model needs to be established. In this paper, we construct a 
layered supply chain network model according to the types of companies 
in real supply chain networks. We first define the similarity between 
companies in the same layer by studying real-world scenarios in supply 
chain networks. Then, considering both the node degree and the 
similarity between nodes in the same layer, we propose preferential 
attachment probability formulas for the new nodes to join the exist 
network. Finally, the evolution steps of the model are summarized. We 
analyze the structural characteristics of the new model. The results show 
that the new model has scale-free property and small-world property, 
which conform to the structural characteristics of the known supply chain 
networks. Compared with the other network models, it is found that the 
new model can better describe the actual supply chain network.

11:20-11:40 MonB06-4 

Adaptive Generalized Synchronization of a Class of Disturbed 
Complex Networks 
Hao Tang HeFei University of Tech. 
Xin-Yuan Xu HeFei University of Tech. 
Xiao-Zheng Jin  Qilu University of Technology (Shandong

 Academy of Sciences) 
For a class of complex networks with continuous time-varying 
state-dependent disturbances, adaptive coupling adjustment methods 
are developed to solve the problem of robust general synchronization in 
this paper. The adaptive schemes aim to estimate unknown 
state-dependent factors and constant ranges. Then, coupling adjustment 
strategies are constructed based on the estimations to compensate for 
the effects of disturbances. Under the influence of continuous 
state-dependent disturbances, synchronization results are obtained by 
using the adaptive method combined with Lyapunov function. Simulation 
results verify the effectiveness of the proposed method. 

11:40-12:00 MonB06-5 

An Accelerated Simulation Assessment Approach for Mission 
Success Probability of Multi-State Phased Mission Systems 
Yang Haojie Naval University of Engineering 
Lv Jianwei Naval University of Engineering 
Xu Yifan Naval University of Engineering 
The mission success probability assessment of multi-state phased 
mission systems (MS-PMS) under complex mission were studied. A 
general simulation framework of the system under complex mission 
based on discrete event simulation is established. The Monte Carlo 
method is used to generate the sample of random events, and 
accelerated sampling methods such as forced transitions and failure 
biasing are added to improve the sampling efficiency of small probability 
events, and the sampling statistics are modified to ensure the 
unbiasedness of the estimates. Taking the warship navigation mission as 
an example, it is found that the accelerated sampling method can 
effectively improve the sampling probability of small probability events in 
the mission regardless of the mission time. The main reason for the 
failure of the mission can be found by this simulation method, which can 
provide a basis for improving the success probability of the mission. 

12:00-12:20 MonB06-6 

Optimal time-varying Kalman filter and predictor for the descriptor 
system with multiplicative noise and colored noises 
Chengxiang Liu Heilongjiang Univ. 
Yinfeng Dou Heilongjiang Univ. 
Chenjian Ran Heilongjiang Univ. 
For the linear stochastic descriptor system with multiplicative noise and 
colored additive noises, the optimal time-varying Kalman filtering is 
addressed. By the singular value decomposition (SVD) method and 
fictitious noise approach, the descriptor system with multiplicative noise is 
transformed to two reduced-order non-descriptor systems without 
multiplicative noise. By the augmented state approach and difference 
transformation approach, the new aug- mented state space model with 
correlated white noise is presented. For the obtained non-descriptor 
standard system with white fictitious noises, the Kalman filter and 
predictor of the reduced-order augmented state and white process noise 
is presented. Further, the optimal time-varying Kalman filter and predictor 
of original state for the descriptor system are obtained according to the 
relations of the new and original systems. One simulation example 
verifies the correctness and effectiveness of the proposed algorithm. 

MonB07 Room07 
Motion control (I) 10:20-12:20 
Chair: Yangfei Wu  Northwestern Polythechnical Univ. 
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CO-Chair: Ke Zhang Beijing Institute. of Tech. 
 Xi’an Inst. of Electromechanical Information

 Tech. 

10:20-10:40 MonB07-1 

Development and application of positioning and queue 
transformation technology for multi-smart cars 
Zhuliang Guo Heilongjiang Univ. 

Key Laboratory of Information Fusion Estimati
on and Detection 

Haiying Yang Fangtai group 
Ding Wang Heilongjiang Univ. 

Key Laboratory of Information Fusion Estimati
on and Detection 

In order to improve the situation that the technology used in 
entertainment equipment in the market is relatively backward and cannot 
meet people's consumption demand, this thesis applies wireless sensor 
network technology, embedded technology and UWB positioning 
technology to the smart car. Multi-smart car control system. According to 
the overall framework and the selection of the main control chip, the 
selection of other chips and modules in the system is determined. The 
hardware design of each module is carried out, and the software design 
of each function is carried out. The UWB-based positioning algorithm is 
analyzed, and a solution for multi-smart car positioning is proposed. The 
grid method and artificial potential field method are analyzed separately, 
and the combination of these two methods is given to the algorithm 
design of multi-smart car formation control. 

10:40-11:00 MonB07-2 

Model predictive control based path following for a wheel-legged 
robot 
Ke Zhang Beijing Institute. of Tech. 

 Xi’an Inst. of Electromechanical Information 
Tech. 

Junzheng Wang Beijing Institute. of Tech. 
Hui Peng Beijing Institute. of Tech. 
Yunpei Dang  Xi’an Inst. of Electromechanical Information 

Tech. 
This paper proposes a model predictive control (MPC) based path 
following approach for tracking control of a wheellegged robot named 
BIT-NAZA. The accuracy and stability of tracking control are still the main 
challenges for the autonomous wheel-legged robot due to its complex 
mechanical system. The wheel-legged robot has four legs and four 
wheels, and the wheels are installed on the end of the foot. To guarantee 
the tracking performance of the wheel-legged robot, effective approaches 
for reliable tracking control should be investigated with the consideration 
of the robot modeling, kinematics and dynamics constraints designing. In 
this paper, model predictive control based path following controller is 
designed and employed to improve the tracking performance for the 
wheel-legged robot BIT-NAZA. Experiments with the wheel-legged robot 
are performed to validate the performance of the proposed control 
strategy. The results demonstrate that the proposed methodology can 
achieve promising tracking performance in terms of accuracy.

11:00-11:20 MonB07-3 

Density-Based Optimal UAV Path Planning for Photovoltaic Farm 
Inspection in Complex Topography 

Yifan Ding 
Zhejiang Univ. 

Rui Cao 
Zhejiang Univ. 

Fengyang Qi 
Zhejiang Univ. 

Siming Liang 
Zhejiang Univ. 

Qiang Yang 
Zhejiang Univ. 

Taizhou Inst. of Zhejiang Univ. 

Wenjun Yan 
Zhejiang Univ. 
Zhejiang Lab. 

In order to improve power generation efficiency and reduce land cost, 
many large-scale photovoltaic (PV) farms are built on the mountain. The 
rugged terrain of the mountains leads to an irregular distribution of the PV 
modules’ location. Compared with manual inspection, the efficiency of 
unmanned aerial vehicles (UAVs) inspection is much higher. The path 
planning of scattered PV modules has become a challenge. In this paper, 
we use improved Density-Based Spatial Clustering of Applications with 
Noise (DBSACN) to partition the entire area. In order to reduce the 
number of turns of UAV, the partitions tend to divide the same row of PV 
modules into the same area. For the PV modules in each area, the full 
coverage path planning (CPP) of the boustrophedon will be adopted, and 
the lateral spacing between the PV modules can fly directly. Finally, the 
path control points are smoothed using Bezier Curves interpolation.

11:20-11:40 MonB07-4 

Aircraft Trajectory Control with Feedback Linearization for General 
Nonlinear Systems 
Sheng Zhang State Key Laboratory of Aerodynamics 

China Aerodynamics Research and Development 
Center 

Fei Liao China Aerodynamics Research and Development 
Center 

Yanqing Cheng China Aerodynamics Research and Development 
Center 

Kaifeng He China Aerodynamics Research and Development 
Center 

The feedback linearization method is further developed for the controller 
design on general nonlinear systems. Through the Lyapunov stability 
theory, the intractable nonlinear implicit algebraic control equations are 
effectively solved with the dynamic approach, and the asymptotic tracking 
performance is guaranteed. Moreover, it is proved that the proposed 
dynamic feedback controller may be used in an inverse-free version to 
the set-point control. With this method, a nonlinear aircraft outer-loop 
trajectory controller is developed. For the concern regarding the 
controller’s robustness, the integral control technique is combined to 
counteract the adverse effect from modeling errors. Simulation results 
verify the well performance of the proposed controller. 

11:40-12:00 MonB07-5 

A Smooth Angle Velocity Active Return-to-Centre Control Based on 
Single Neuron PID Control for Electric Power Steering System 
Yangfei Wu Northwestern Polythechnical Univ. 
Bochuan Hou Information Security Center State Key Laboratory 

of Networking and Switching Tech. 
Beijing University.of Post and Telecommunications 

Guangfei Zhou Northwestern Polythechnical Univ. 
Jianhua Yang Northwestern Polythechnical Univ. 
Fang Jun Univ. of Bridgeport 
Yuming Zhang Northwestern Polythechnical Univ. 
The active return of the steering wheel is playing a significant role in 
Electric Power Steering(EPS) system. In order to have a safe driving 
experience and comfortable maneuverability when cornering, a smooth 
angle velocity active return-to-center(RTC) control strategy based on 
single neuron adaptive PID control is proposed in the paper. In the 
newly-designed RTC controller, the return angular velocity is designed to 
change as the steering wheel angle changes, making the steering wheel 
return to the center position accurately and smoothly. In addition, the 
proposed control strategy based on single neuron adaptive PID control 
can cope with the control parameter uncertainty in the process of RTC 
control. The experimental results demonstrate that the corrected active 
RTC control method compared with uncorrected one effectively reduces 
the residual angle of the steering wheel at low vehicle speed as well as 
improves the RTC performance of the vehicle which does not affect the 
basic assist characteristics. 

12:00-12:20 MonB07-6 

Spatial Trajectory Tracking of a Stratospheric Airship with 
Constraints 
Jiace Yuan Beihang Univ. 
Ming Zhu Beihang Univ. 
Lao Chen Informatization Office of Beihang Univ. 
Wenjie Lou Beihang Univ. 
This paper addresses the spatial trajectory tracking problem of a 
stratospheric airship in the presence of state constraint. A constrained 
Laguerre-based model predictive control (MPC) method integrated with 
sliding mode control (SMC) is proposed as the main control framework. 
First, by approximating the predicted control signal with Laguerre 
orthonormal basis functions, a linear MPC controller which is capable of 
dealing with the constraints explicitly is presented to track the 
predetermined trajectory based on the kinematic model of airship. 
Second, based on the dynamic model of airship, an SMC controller with a 
fast power rate reaching law (FPRRL) is designed to track the desired 
velocity calculated by the MPC controller. Furthermore, a command filter 
is employed to estimate the derivative of desired velocity. Stability 
analysis implies that the tracking error will converge to a small 
neighborhood of zero. Simulation validates the effectiveness of the 
proposed control scheme. 

MonB08 Room08 
Pattern recognition and intelligent machines(IV) 10:20-12:20 

Northeastern Univ. Chair: Xiaodong Liu
CO-Chair: Jian-Wei Liu China Univ. of Petroleum 

10:20-10:40 MonB08-1 

The Improvement of the Algorithm EG for the Relative Entropy Loss 
Si-si Zhang China Univ. of Petroleum 
Xin Zuo China Univ. of Petroleum 
Jian-wei Liu China Univ. of Petroleum 
A long standing idea in online learning is Exponential Gradient (EG) 
update protocol. Its online weight  updating rules is derived from 
incorporating components of the relative entropy distance and relevant 
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entropy loss as the  objective function. In this manuscript, we study the 
behaviors of the EG algorithm with relative entropy loss in the scene  of 
conjugate of conjugate. More specifically, we propose that a principled 
solution to circumventing approximation step  for the traditional EG 
algorithm can be found by conjugate of conjugate strategy. Moreover, an 
upper bound for the error  loss is presented to demonstrate the 
effectiveness of our proposed update strategies. Meanwhile, we give 
three different  protocols for the choice of the parameter and compare 
the results on noisy data. In addition, we validate the effectiveness  of 
our devised exponential gradient update rules in the classification and 
regression scenarios on real-world data sets. 

10:40-11:00 MonB08-2 

Multi-View Non-negative Matrix Factorization Discriminant Learning 
via Cross Entropy Loss 
Jian-Wei Liu China Univ. of Petroleum 
Yuan-Fang Wang China Univ. of Petroleum 
Run-Kun Lu China Univ. of Petroleum 
Xiong-Lin Luo China Univ. of Petroleum 
Multi-view learning accomplishes the task objectives of classification by 
leveraging the relationships between  different views of the same object. 
Most existing methods usually focus on consistency and complementarity 
between  multiple views. But not all of this information is useful for 
classification tasks. Instead, it is the specific discriminating  information 
that plays an important role. Zhong Zhang et al explores the 
discriminative and non-discriminative  information existing in common 
and view-specific parts among different views via joint non-negative 
matrix  factorization. In this paper, we improve this algorithm on this 
basis by using the cross entropy loss function to constrain  the objective 
function better. At last, we implement better classification effect than 
original on the same data sets and  show its superiority over many 
state-of-the-art algorithms. 

11:20-11:20 MonB08-3 

Self-attention Multi-view Representation Learning with 
Diversity-promoting Complementarity 
Jian-wei Liu China Univ. of Petroleum 
Xi-hao Ding China Univ. of Petroleum 
Run-kun Lu China Univ. of Petroleum 
Xionglin LUO China Univ. of Petroleum 
Multi-view learning attempts to generate a model with a better 
performance by exploiting the consensus  and/or complementarity 
among multi-view data. However, in terms of complementarity, most 
existing approaches only  can find representations with single 
complementarity rather than complementary information with diversity. In 
this paper,  to utilize both complementarity and consistency 
simultaneously, give free rein to the potential of deep learning in grasping 
diversity-promoting complementarity for multi-view representation 
learning, we propose a novel supervised multi-view  representation 
learning algorithm, called Self-Attention Multi-View network with 
Diversity-Promoting Complementarity  (SAMVDPC), which exploits the 
consistency by a group of encoders, uses self-attention to find 
complementary  information entailing diversity. Extensive experiments 
conducted on eight real-world datasets have demonstrated the 
effectiveness of our proposed method, and show its superiority over 
several baseline methods, which only consider single  complementary 
information. 

11:20-11:40 MonB08-4 

Discriminative Weighted Non-negative Sparse Low-rank 
Representation Classifier for Robust Face Recognition 
Shun Xu Yangzhou Univ. 
Wenwen Shen Yangzhou Univ. 
Aiming at the traditional face recognition method, when the training 
samples and test samples are in complex  application scenarios, the 
face recognition performance is degraded by the interference factors 
such as light changes,  pollution and occlusion. This paper proposes 
arobust face recognition based on discriminative weighted non-negative 
sparse low-rank representation classification algorithm (WDNSLRRC). 
Based on the non-negative sparse low rank  representation 
classification algorithm (NSLRRC), structural inconsistency constraints 
and singular values with different  weights are assigned by adaptive 
weighted kernel norms. Different classes of samples may have the same 
features, and  structural inconsistencies may inhibit these same features 
while retaining independent features. Weighted kernel norm  (WNNM) is 
a low rank algorithm for constrained matrix singular value sparsity. The 
superiority of the algorithm in face  recognition performance is proved in 
different face databases. 

11:40-12:00 MonB08-5 

Deep Multi-scale Convolutional Neural Network Method for Depth 
Estimation from a Single Image 
Zhaowei Ma National Univ. of Defense Technology 
Yifeng Niu National Univ. of Defense Technology 

Jia Hu National Univ. of Defense Technology 
In this paper, a depth estimation method  combined with monocular 
vision is proposed. This method uses  the coding-decoding structure as 
the inspired basic network of  depth estimation, and combines the 
convolution neural network  unit as the basic network unit. The concept 
of multi-scale  network is applied to the deep convolution network for 
depth  distance estimation. Experiment results show that the 
combination of multi-scale network method can effectively  improve the 
accuracy of depth estimation. 

12:00-12:20 MonB08-6 

A Method for Positioning Mark Point on Liquid Crystal Glass Based 
on Machine Vision 
Fei Zou Northeastern Univ. 
Xiaodong Liu Northeastern Univ. 
Jun Gong Northeastern Univ. 
The positioning of liquid crystal glass is very important in the production 
process of liquid crystal glass. In order to improve the assembly efficiency 
of liquid crystal backlight screen, this paper proposes a liquid crystal 
glass positioning algorithm based on machine vision to realize fast and 
accurate positioning of Mark points (cross shape) on liquid crystal 
glasses. The algorithm first solves the problem of image fogging and 
uneven illumination by using the single-scale Retinex algorithm for the 
original image and the template image, and then determines the Region 
of Interest (ROI) based on gray-scale template matching. Next, perform 
Mean filtering, threshold segmentation and the open operation on the 
ROI so that the independent and complete Mark point is obtained. Finally 
the minimum external rotation rectangle fitting algorithm is used to fit and 
locate the Mark point. The experiment results show that the method in the 
paper can quickly and accurately locate the Mark point on the liquid 
crystal glass. In the sample experiment, the recognition success rate 
reached 98.04%, the positioning success rate reached 94.12%, and the 
positioning error of angle and the Mark point center point coordinate was 
controlled within 1 pixel unit and 0.3° respectively. 

MonB09 Room09 
Decision-making theory and method (I) 10:20-12:20 

Chair: Yanan Chen 
CO-Chair: Jianbo Liu 

Northeastern  Univ.  at  Qinhuangdao
Northeastern Univ. at Qinhuangdao

10:20-10:40 MonB09-1 

Casualties Analysis in Fire Accident of Passenger Transport Station 
Based on FTA 
Yujie Sun State Nuclear Electric Power Planning Design

 & Research Institute Co., Ltd. 
Ning Liu State Nuclear Electric Power Planning Design

 & Research Institute Co., Ltd 
In order to reduce the casualty of passenger transport station in sudden 
fire accident and determine the important degree of the factors that cause 
the casualty, this paper proposes a casualty analysis method based on 
fault tree analysis(FTA). Firstly, the theory of FTA is introduced. Then, 
based on the theory of FTA, qualitative and quantitative analysis of 
casualties in passenger transport station fire accident is carried out. 
Finally, reasonable, economical and safe preventive measures are given. 

10:40-11:00 MonB09-2 

Design of Reusable Effectiveness Evaluation Model Framework 
Shuang Zhang Harbin Inst. of Tech. 
Wei Li Harbin Inst. of Tech. 
Shenglin Lin Harbin Inst. of Tech. 
Ming Yang Harbin Inst. of Tech. 
Jiahui Tong Science and Tech. on Complex System Control

 and Intelligent Agent Cooperation Laboratory. 
In order to make the effectiveness evaluation models of the weapon 
equipment system universal and flexible, and adapt to different 
evaluation objects, a framework of effectiveness evaluation model is 
designed. Next a series of odular and reusable effectiveness evaluation 
models are proposed under the framework. Each type of evaluation 
model is built based on IDEF0, and the corresponding input and output of 
each model are designed. To further improve reusability, several models 
are mathematically described and model interface is designed based on 
XML.

11:00-11:20 MonB09-3 

Operational Index Evaluation Based on Greedy Strategy in a 
Combat of Multi-Arms 
Hao Zhang Naval Command Coll. 
Li Gao Army Engineering Univ. 
Qiang Liu Army Engineering Univ. 
Tao Wu Naval Command Coll. 
Wei Wang Naval Command Coll. 
The operational index evaluation needs to be combined with the static 
capability and dynamic tactics of arms of both sides. According to the 
Lanchester equation of multi-arms engagement, we propose an 
operational index evaluation method based on the greedy strategy. The 
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proposed method combines the normal engagement model and the 
reinforcement learning theory, and circularly updates the operational 
index and fire assignment of arms, which gradually converges to a stable 
value. The method has the advantages of intuitive principle, bootstrap 
and convenient for computer processing.

11:20-11:40 MonB09-4 

Group decision-making method based on generalized Vague N-soft 
sets 
Yanan Chen Northeastern Univ. at Qinhuangdao. 
Jianbo Liu Northeastern Univ. at Qinhuangdao. 
Ziyue Chen Northeastern Univ. at Qinhuangdao. 
Yanyan Zhang Northeastern Univ. at Qinhuangdao. 
In this article, we introduce a new hybrid model called generalized vague 
N-soft sets by a suitable combination of generalized vague soft sets with 
N-soft sets. Some useful operations and properties are given. Moreover, 
we investigate the similarity measure of generalized vague N-soft sets in 
group decision-making problems. This method is more cautious and 
reasonable by combining the optimistic and pessimistic ideas. Finally, we 
describe the potential applications of generalized vague N-soft sets in 
group decision making. 

11:40-12:00 MonB09-5 

A research on the Monte Carlo simulation based on-condition 
maintenance strategy for wind turbines 
Dameng Wang North China Electric Power Univ. Beijing. 
Yibing Liu North China Electric Power Univ. Beijing. 
Xin Cao China Suntien Green Energy co., LTD. 
Yanwei Jiang China Suntien Green Energy co., LTD. 
Peng Ding North China Electric Power Univ. Beijing. 
Selecting a suitable maintenance strategy is the key of reducing the 
exorbitant maintenance cost of wind turbines. This paper studies a Monte 
Carlo simulation based on-condition maintenance strategy for wind 
turbines. First, the judging criteria of the on-condition maintenance is 
given. Then, the on-condition maintenance strategy is adopted for the 
subassemblies with stochastic failures. Combing with the P-F interval (the 
interval from occurring a potential fault to a failure), the cost model of the 
on-condition maintenance is established. The model is solved by the 
Monte Carlo simulation, the optimal maintenance interval and the 
minimized maintenance cost are obtained. Finally, an application case of 
the strategy is presented combined with the fault data of the yaw system 
from the wind turbines in a certain wind farm. 

12:00-12:20 MonB09-6 

Exploring route choice preferences for game route guidance 
Lina Han Shandong Labor Vocational and Technical Coll. 
Yunfeng Shi Shandong Normal Univ. 
Yi Niu Shandong Normal Univ. 
This study presents a route guidance model based on game theory, in 
which commuters’ route choice preferences as model parameters are 
incorporated for deriving a game strategy. To further characterize 
commuters’ route choice decision-making, a dynamic parameter style is 
designed and subsequently commuters’ likely response is factored in the 
game strategy. The game maximal payoff calculated by Nash equilibrium 
further determines the optimal routes for the designated 
original-destination pair. The simulations verify that our results reach 90% 
accuracy approximately. This study also demonstrates that the model 
assigns paths to users with the least-expected-time so as to satisfy their 
travel preferences during commuting. It is an important attempt to design 
a route guidance through designing travel time and route familiarity payoff 
in the game model. 

MonB10 Room10 
10:20-12:20 

Zhengzhou Univ. 
Fault diagnosis and predictive maintenance (IV) 
Chair: Yunfeng Kang 
CO-Chair: Longzhang 
Ke 

Huanggang Normal Univ. 

10:20-10:40 MonB10-1 

A Priority-based Alignment Algorithm for Pattern Mining of Multiple 
Alarm Sequences 
Hao Xia Dalian Univ. of Tech. 
Yu Duan Dalian Univ. of Tech. 
Alarm flflood is a serious safety hazard for large scale industrial 
processes. When alarm flflood happens, the number of alarms raised 
within a short time is so large that it is beyond the operator’s ability to 
handle them correctly and promptly. Alarm sequence pattern mining from 
aligned alarm sequences is an essential step of alarm flflood analysis. 
The template obtained from pattern mining can be used to suppress the 
excessive alarms. The existing alarm sequences alignˇ ment algorithms 
are time-consuming and do not consider the priorities of alarm signals. A 
new alarm sequence alignment algorithm is presented which not only 
reduces the calculation time but also incorporates the priority information 
to make it more practical. 

10:40-11:00 MonB10-2 

Fault Estimation Observer Design for a Class of Nonlinear 
Multi-agent Systems With Time-Delay 
Yimin Liu Wuhan Univ of Science and Tech 
Jing Li Wuhan Univ of Science and Tech 
Sikai Peng Wuhan Univ of Science and Tech 
Jianliang Chen Wuhan Univ of Science and Tech 
This paper is aimed at the fault estimation observer design method for a 
class of Lipschitz nonlinear multiˇ agent systems with time delay 
subjected to actuator fault. First, an augmented system is obtained, and 
we get the global state equation of the multi-agent systems by the 
properties of Kronecker. Next, a relative output estimation error is 
defifined according to the directed communication topology and the 
observer of fault estimation is designed. Besides, we discuss the 
performance of the observer in the entire frequency domain and the 
fifinite frequency domain respectively. Finally, the results of simulation are 
presented to illustrate the feasibility of the designed method. 

11:00-11:20 MonB10-3 

Fault Propagation of Aircraft Avionics System Based on SDG 
Jiao Xue Civil Aviation Univ. of China 
Zhen Zhao Civil Aviation Univ. of China 
The problem of fault diagnosis and maintenance support for aircraft 
avionics systems has become increasingly prominent. The complex 
relationship between various fault propagations during troubleshooting 
and the difficulty in locating and diagnosing faults by maintenance 
personnel are difficult. This paper takes the avionics system of civil 
aircraft as the research object, adopts the method of signed directed 
graph to model the avionics system, and uses the form of matrix to 
represent the directed graph model to study the propagation of faults. The 
Dijkstra algorithm combines the stack-based depth-first traversal 
algorithm to analyze the fault propagation path to find all the propagation 
paths and the shortest propagation paths of the fault, and obtain the fault 
source most likely to be faulty, for subsequent fault diagnosis and system 
security. Design and maintenance provide theoretical support. 

11:20-11:40 MonB10-4 

A Fine-scale Industrial Process Distribution Evaluation Method 
with Concurrent Static and Dynamic Dissimilarity Analysis  
Yi Zhao Zhejiang Univ. 
Chunhui Zhao Zhejiang Univ. 
Haidong Fan Zhejiang Energy Group Research Inst. 
Qingyi Li Zhejiang Energy Group Research Inst. 
Dissimilarity (DISSIM) analysis is a widely used method that can detect 
the changes of data distribution at the early stage, whereas conventional 
distance-based monitored statistics may still keep inside of the normal 
region. However, temporal distribution should be isolated from 
steady-state information, which are representations of process dynamics 
and provides precise discrimination of normal deviations from real faults. 
In this study, a concurrent static and dynamic dissimilarity analysis based 
on slow feature analysis technique (CSDDISSIM) is developed for 
identifying incipient faults sensitively and exploring physical 
interpretation. First, static features and their temporal counterpart are 
obtained for distribution exploration. Then the changes of distributions are 
checked in fine scale and the monitoring scheme is developed to 
distinguish the current process status, which are normal, operating 
deviation, dynamic abnormality and real fault. In this way, the industrial 
process status can be captured with beneficial process interpretation. 
The validity of the proposed method is tested in a typical benchmark, 
namely Tennessee Eastman process. 

11:40-12:00 MonB10-5 

UIO Based Sensor Fault Diagnosis and Compensation for Quadrotor 
UAV  
Laifeng Zuo Zhengzhou Univ. 
Lina Yao Zhengzhou Univ 
Yunfeng Kang Zhengzhou Univ 
The problem of IMU (Inertial Measurement Units) sensor fault diagnosis 
of the quadrotor UAV (Unmanned Aerial Vehicle) attitude control system 
is considered is this paper. Meanwhile, the non-linearity of the quadrotor 
model and the external disturbances are both considered. To get more 
accurate fault estimation results UIO (Unknown Input Observer) is 
selected, because it is performed by the interference decoupling method, 
can handle disturbances as unknown inputs, and has strong robustness 
to non-linearity. Besides, in order to eliminate sensor faults effect on the 
quadrotor UAV system, to ensure that the quadrotor UAV can still 
maintain normal operation after sensor fault occurs. A feedback 
compensation fault-tolerant controller is designed after accurate sensor 
fault estimation is obtained. Finally, MATLAB simulation results proved 
the effectiveness of the fault diagnosis scheme and the fault 
compensation method proposed in this paper.  

12:00-12:20 MonB10-6 
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Fault Detection Method of Modular Multilevel Converter Based on 
Current Mean Value and SVM  
Yuqing Yang Huanggang Normal Univ. 
Longzhang Ke Huanggang Normal Univ. 
Yi Liu Huanggang Normal Univ. 
In this paper, the IGBT open-circuit fault characteristics in 
sub-module(SM) for Modular multilevel converter(MMC) are studied, and 
a fault detection method based on mean value of the three-phase ac 
current to extract fault characteristics and support vector machine(SVM) 
classification is proposed. When a fault occurs, the mean value of 
three-phase ac current is no longer zero, which can detect the 
occurrence of the fault. When the open-circuit fault occurs in the SMs of 
different bridge arms, the mean value of three-phase ac current produces 
different dc bias components. According to the change rule of the mean 
value of three-phase current, the fault characteristics are extracted, and 
then faults are classified with SVM classifier. Finally, experimental results 
show that the proposed method can detect the fault quickly and classify 
the faults accurately.  

MonB11 Room11 
Theory and application of nonlinear systems (III) 10:20-12:20 
Chair: Han Yan  Beijing Inst. of Control Engineering 
CO-Chair: Xifeng Guo Shenyang Jianzhu Univ. 

10:20-10:40 MonB11-1 

Stability Analysis of Switching System in Space Power Supply 
Ningxin Wu Tongji Univ. 
Qing Wu Air Force Research Inst. 
Jiahao Shi Shanghai Inst. of Space Power Supply 
Xinran Wu Tongji Univ. 
Yongqing Su Tongji Univ. 
In order to maintain the stability of the bus voltage, the space power 
supply switches between the discharge circuit module, the charging 
circuit module and the shunt circuit module according to the change of 
the solar cell and the load, and the switching transition process can be 
approximately equivalent to the dead zone model. In this paper, the 
system is modeled by the small-signal modeling method, and according 
to the average dwell time method, we can find the average dwell time 
index which can make the system stable. Then we calculate the real-time 
dwell time index of the system by Markov analysis method, and compare 
with the average dwell time index to judge the stability of the system. 
Finally, the effectiveness of the proposed method is proved by simulation. 

10:40-11:00 MonB11-2 

A Small-Gain Approach for Three-Dimensional Integrated Guidance 
and Control in Pursuit-Evasion Games 
Han Yan Beijing Inst. of Control Engineering 
Mingzhe Hou Harbin Inst. of Tech. 
A three-dimensional (3D) integrated guidance and control (IGC) design 
approach for pursuit-evasion game is proposed by using small-gain 
theorem in this paper. The 3D IGC model is formulated by combining 
nonlinear pursuer (missile) dynamics with nonlinear dynamics describing 
pursuit-evasion motion. Small-gain theorem and input-to-state stability 
(ISS) theory are iteratively utilized to design virtual controls (desired 
attack angle, sideslip angle and attitude angular rates), and eventually an 
IGC law is proposed. It is proven that, with the proposed IGC law, the 
stability of the overall system can be guaranteed, and the line-of-sight 
(LOS) rate converges into a small neighborhood of zero as well. The 
algorithm is also tested by using computer simulations against a 
maneuvering evader. 

11:00-11:20 MonB11-3 

Torque analysis of axial-flux permanent magnet couplers with 
skewed slots using electromagnetic-thermal semi-analytical model 
Di Zheng Shenyang Jianzhu Univ. 
Xifeng Guo Shenyang Jianzhu Univ. 
Yanzhe Li Shenyang Jianzhu Univ. 
Wenzhuo Cong Beijing Freedom Tech. 
Shiwei Jiang Shenyang Weichuang Hi-Tech Tech. 
An improved structure for axial-flux permanent magnet couplers 
(AFPMCs) with skewed slots is proposed to inhibit the cogging torque. 
Then, a novel electromagnetic-thermal semi-analytical model is 
presented to analyze the cogging torque, electromagnetic torque and 
temperature distribution. Different from conventional electromagnetic 
models, the proposed model takes into account the strong interaction 
between the electromagnetic and thermal analysis. Firstly, an exact 
subdomain model with multi-slice method is established in cylindrical 
coordinate to study the electromagnetic field. Secondly, 3-D finite 
element thermal model is carried out, and electromagnetic-thermal 
analysis is conducted. Then, cogging torque and electromagnetic torque 
can be obtained, and the influence of various loads on electromagnetic 
torque is also analyzed. In addition, the temperature distribution of the 
copper plate is studied. The AFPMC with skewed slots has lower 
temperature rise, and the temperature change along radius direction is 
more gently, which indicates that it is an optimal structure design. The 
semi-analytical predicted results are compared with the results of finite 

element method (FEM). The comparison results confirm the validity of the 
semi-analytical model. 

11:20-11:40 MonB11-4 

Stabilization for a class of nonlinear singular switched systems 
Zhiyuan Liu Nanjing Univ. of Science and Tech. 
Weiqun Wang Nanjing Univ. of Science and Tech. 
Tianrui Li Nanjing Univ. of Science and Tech. 
In this paper, the exponential stabilization and finite-time stabilization of a 
class of nonlinear singular switched systems are studied. The sufficient 
conditions for the exponential stabilization and finite-time stabilization of 
the closed-loop system are given using the multi-Lyapunov function 
method and the state undecomposed method, and the corresponding 
switching rules are designed. Finally, numerical simulation examples are 
given to demonstrate the validity of the proposed results. 

11:40-12:00 MonB11-5 

Application of Agent-Based Modeling and Simulation in Command 
and Control: A review 
ZhaoLiang Zhu Strategy Support Military Information

Engineering Univ. 
JianJing Shen Strategy Support Military Information

Engineering Univ. 
XiaoFeng Guo Strategy Support Military Information

Engineering Univ. 
Under the condition of information war, massive battlefield information 
data and rapidly changing battlefield situation require us to improve the 
speed and accuracy of command and decision-making, so as to get 
ahead of the enemy and gain the superiority of information and network. 
According to its characteristics of autonomy, reactivity, sociality, 
intelligence and adaptability, Multi-Agent-based modeling and simulation 
is widely used nowadays in which it is able to describe military command 
and control activities well. This paper summarizes the theoretical 
innovation and application status of Multi-Agent-based modeling and 
simulation in command and control, analyzes its shortcomings and 
challenges, and explains the development tendency and application 
prospect of the command and control (C2) system based on Multi-Agent 
modeling. 

12:00-12:20 MonB11-6 

Dynamic Analysis of Helical Gear System Considering Time-varying 
Frictional Force 
Xin Lv Southeast Univ. 
Nan Chen Southeast Univ. 
Tiancheng Ouyang Southeast Univ. 

Guangxi Univ. 
Friction between meshing gears is one of the principal exciting sources of 
vibration in gears. Numerous literature have been devoted to investigate 
the influence of friction on the system. In this article, a new analytical 
model of a gear transmission system with time-varying meshing stiffness, 
viscous damping and friction torque is studied to examine the significance 
of sliding friction on system response and stability. 

Room12 
10:20-12:20 

Xi'an Univ. of Tech. 

MonB12 
Knowledge engineering and data mining (II) 
Chair: Dan Wang
CO-Chair: Jinyuan Shen Zhengzhou Univ. 

10:20-10:40 MonB12-1 

Grey correlation analysis of Average Length of Stay in general 
hospitals 
Hongyan Li Shanghai Univ. of Engineering Science 
Huizi Gong Shanghai Univ. of Engineering Science 
Sijia Gu Shanghai Univ. of Engineering Science 
Kedong Chen Shanghai Univ. of Engineering Science 
In the new era, China's medical and health environment has quietly 
changed. People's growing medical and health needs have put forward 
higher requirements for the efficiency and reasonable allocation of 
medical resources in China. As an important indicator of the hospital's 
work efficiency, the average length of stay should be taken seriously. 
General hospitals are the main force in the number of medical and health 
institutions in China and the average length of stay is representative to 
some extent. Based on a descriptive statistical analysis of the changes in 
related indicators over the past six years, this paper performs correlation 
analysis on the average length of stay of general hospitals in order to 
study the correlation between related medical and health resources. The 
results show that among the six specific indicators, the number of 
registered nurses in general hospitals has the highest correlation with the 
average length of stay in general hospitals. Among the medical and 
health resources of general hospitals, human resources have a relatively 
high correlation with the average length of stay in general hospitals. 

10:40-11:00 MonB12-2 
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Design and application of intelligent concentrator based on Internet 
of things 
Xiaojiang Chen Guangdong Power Grid Corporation Informati

on Center 
Daohuan Jiang Guangdong Power Grid Corporation Informati

on Center 
Ye Liu Guangdong Power Grid Corporation Informati

on Center 
Jiangyao Wu Guangdong Power Grid Corporation Informati

on Center 
Fengchan Guo Guangdong Power Grid Co. 
Jin Li Hefei Univ. of Tech. 
Concentrators play an important relay role in the power metering of the 
power internet of things. In order to realize the transformation of power 
metering automation to intelligence, this paper proposes a class of 
intelligent concentrators for the application of power IoT, which mainly 
adopts the idea of edge computing technology to fully tap the data 
potential of intelligent concentrators. This method considers the different 
scenarios in which the edge computing and cloud computing are applied 
in the power IoT, analyzes the feasibility of the edge computing 
technology applied to the power IoT intelligence of the concentrator. In 
addition, this paper discusses a class of concentrator intelligent solutions 
using edge computing technology, and considers the operation methods 
in combination with three data application scenarios. By introducing edge 
computing technology into the intelligent concentrator, it can realize the 
calculation offload of the cloud computing data center and reduce the 
system pressure. This solution does not require excessive manual 
intervention, and can automatically implement the meter reading and 
data fusion processing, which effectively improves Operation and 
maintenance efficiency of electric energy metering system in the power 
IoT.

11:00-11:20 MonB12-3 

Weighted Sparse Graph Non-negative Matrix Factorization based on 
L21 norm 
Dan Wang Xi'an Univ. of Tech. 
Guo Xie Xi'an Univ. of Tech. 
WenJiang Ji Xi'an Univ. of Tech. 
LiLi Liang Xi'an Univ. of Tech. 
Huan Gao Xi'an Univ. of Tech. 
Pang Chen Xi'an Univ. of Tech. 
Han Liu Xi'an Univ. of Tech. 
Dimension reduction is widely concerned because of the rapid 
development of all walks of life, which leads to the exponential growth of 
data dimension.As a basic method of dimension reduction, non-negative 
matrix factorization is easily affected by noise, but its improved algorithm 
L21NMF is not sensitive to noise. Therefore, the paper proposes a 
weighted sparse graph non-negative matrix factorization based on L21 
norm(LSL21NMF) . In this method, L21 norm is used as the measure 
criterion, the non-negative matrix is decomposed into the summation of 
one error matrix and the product of two matrices non-negative, the weight 
sparse graph is applied to the regularization term to preserved 
geometrical structure of data. An efficient iterative approach is developed 
to solve the optimization problem of LSL21 NMF. On the standard noisy 
public dataset,the experimental results show that the method is more 
effective and robust than other methods.

11:20-11:40 MonB12-4 

An ensemble learning framework based on group decision making 
Jingyi He Central South Univ 
Xiaojun Zhou Central South Univ 
Rundong Zhang Central South Univ 
Chunhua Yang Central South Univ 
Classification problem is a significant topic in machine learning which 
aims to teach machines how to group together data by particular criteria. 
In this paper, a framework for ensemble learning (EL) method based on 
group decision making (GDM) has been proposed to resolve this issue. In 
this framework, base learners can be considered as decision makers, 
different categories can be seen as alternatives, classification results 
obtained by diverse base learners can be considered as performance 
ratings, and the precision, recall and accuracy which can reflect the 
performances of the classification methods can be employed to identify 
the weights of decision makers in GDM. Moreover, considering that the 
precision and recall defined in binary classification problem can not be 
used directly in multi-classification problem, the One vs Rest (OvR) has 
been proposed to obtain the precision and recall of the base learner for 
each category. The experimental results demonstrate that the proposed 
EL method based on GDM has higher accuracy than other 6 current 
popular classification methods in most instances, which verifies the 
effectiveness of the proposed method. 

11:40-12:00 MonB12-5 

A Real-time Deep Convolution Image Recognition Method Based on 
Data Mining 
Shuai Wang Zhengzhou Univ. 
Jinyuan Shen Zhengzhou Univ. 

Runjie Liu Zhengzhou Univ. 
The traditional convolution neural networks(CNN) usually have slow 
target recognition speed due to its complex models and computational 
complexity. To improve the recognition speed, two mining data methods 
are employed to optimize the deep convolution recognition structure in 
this paper. Features of image which are obtained by deep CNN are firstly 
screened based on the dispersion ratio algorithm then genetic algorithm 
is adopted to get less useful features. These data mining methods greatly 
reduce the feature dimensions so that the recognition computations are 
reduced tremendously. To verify this idea, synthetic aperture radar (SAR) 
images are recognized by the proposed models. The correct recognition 
rate and the complexities of the proposed method are analyzed and 
compared to the traditional CNN. The experimental results show that the 
correct recognition rate gets better and the complexities reduce 
immensely so the target recognition speed is greatly improved. 

12:00-12:20 MonB12-6 

Port Throughput Forecasting Based on Broad Learning System with 
Considering Influencing Factors 
Yiying Li Dalian Maritime Univ. 
Tieshan Li Dalian Maritime Univ. 
Yi Zuo Dalian Maritime Univ. 
With the development of the shipping industry, port throughput has 
increased significantly in recent years. Chinese ports have become 
increasingly important. The fluctuation of container throughput in ports is 
affected by many factors. The effective and accurate forecasting of port 
throughput provides a scientific reference for the development of the port. 
Based on the port throughput data of Lianyun Port in China from the first 
quarter of 2005 to the fourth quarter of 2016, this paper uses univariate 
linear regression, multiple linear regression, and broad learning system to 
forecast the container throughput of the port in each quarter of 2017 and 
2018. Comparing the forecasting results with the actual throughput. The 
experimental results show that the broad learning system can consider 
two economic influncing factors about the throughput at the same time 
and forecast port throughput accurately and effectively. Therefore, broad 
learning system is more suitable for the forecasting of port throughput 
than other methods. 

MonBIS Room13 
Interactive Session 10:20-12:20 

MonBIS-1 

Adaptive Weighted Hybrid PSOGSA Algorithm and its Application in 
Power System Economic Load Dispatch Problem 
Xingcheng Pu Chongqing Univ. of Posts and 

Telecommunications 
Longlong Zhao Chongqing Univ. of Posts and 

Telecommunications 
Chaowen Xiong Chongqing Univ. of Posts and 

Telecommunications 
Gravity Search Algorithm (GSA) is a swarm intelligence optimization 
algorithm based on the gravity law. The standard GSA algorithm has 
strong global search capability, while its convergence speed is slow. The 
Particle Swarm Optimization (PSO) algorithm has high convergence 
speed and search efficiency. Based on the advantages of the above two 
algorithms, a hybrid algorithm(PSOGSA) is proposed in this paper, and 
two adaptive weighted update strategies are introduced into the 
optimization process to improve the search accuracy of the hybrid 
algorithm. At the same time, we added variable mutation probability to 
solve the problem that particles are easily be trapped in local optimum. In 
order to verify the effectiveness of the two improved hybrid algorithms, 
the two algorithms are applied to the power system economic load 
dispatch (ELD) problem. Power generation cost optimization performance 
tests are computed for three groups of power systems with different unit 
numbers. The simulation results show that the two adaptive weighted 
hybrid algorithms which are proposed in this paper can effectively reduce 
the generation cost of the power system. 

MonBIS-2 

Invasive Weed Optimization Algorithm Based on Differential 
Evolution Operators to Solve Bin Packing Problem 
Xue-Long Li Univ. of Science & Tech. Liaoning, 
Jie-sheng Wang Univ. of Science & Tech. Liaoning, 
Xue Yang Univ. of Science & Tech. Liaoning, 
Invasive weed optimization (IWO) algorithm a kind of stochastic 
optimization algorithm to simulate the weeds propagation phenomena 
based on the characteristics of weeds and the swarm behavior of plants 
in nature. The classical IWO algorithm has the problem that it is easy to 
fall into the local optimum, which will lead to the low precision. An new 
improved IWO algorithm based on the differential evolution operators was 
proposed to solve the one-dimensional bin packing (BP) problem. The 
proposed differential evolution invasive weed optimization (DE-IWO) 
algorithm, the genetic algorithm (GA), the firefly algorithm (FA) and the 
IWO algorithm are used to solve the three bin packing problems with 
different sizes. The simulation results verify the effectiveness of the 
proposed algorithm. 



Book of Abstracts CCDC 2020 

- 201 - 

MonBIS-3 

Remote Mobile Monitoring and Fault Diagnosis System for Electric 
Vehicle Circular Charging Device Based on Cloud Platform 
De-xin Gao Qingdao Univ. of Science & Tech. 
Yi-wei Lv Qingdao Univ. of Science & Tech. 
Ya-guang Sun Qingdao Univ. of Science & Tech. 
Yi Wang Qingdao Univ. of Science & Tech. 
Qing Yang Qingdao Univ. of Science & Tech. 
The electric vehicle circular charging device is a kind of large, 
high-power, DC, box charging equipment, which has the characteristics 
of power sharing and flexible charging. In order to make the circular 
charging device work and operate normally, a remote mobile monitoring 
and fault diagnosis system is designed based on cloud platform. The 
system is composed of server and mobile terminal. The server is 
developed based on Web Service platform, providing large data 
interaction for mobile terminals. The mobile terminal is based on the 
Android platform to design the mobile monitoring function for the charging 
pile and to handle the fault. The analysis and diagnosis method based on 
fault tree and fault processing flow of charging equipment is given in 
detail. The application of the system shows that the intelligent 
management, intelligent operation monitoring and intelligent after-sale 
service of the equipment are realized, and the management efficiency is 
improved. 

MonBIS-4 

A delay propagation algorithm for trains on a single railway line 
Wentao Xu Central South Univ. 
Chaoyu Tang Central South Univ. 
Junfeng Ma Central South Univ. 
Due to the large passenger flow and the high traffic density of the 
Chinese high-speed railway network, the number of train delay incidents 
is increasing in recent years. In a railway network, an initial train delay 
may bring a cascade effect of secondary delays over the following trains. 
In this paper, we analyse the delay propagation among trains on a single 
railway line and aim to establish a train delay propagation algorithm using 
the max-plus algebra method. Then we illustrate the proposed algorithm 
by an example. The study presented here could be potentially useful in 
large-scale railway networks, and may serve as a useful component in 
decision support systems to assist train dispatchers. 

MonBIS-5 

Application of Simulated Annealing Neural Network in Performance 
Evaluation of Science and Technology Innovation Community 
Shunjie Lou Zhejiang Univ. City College 
Junjie Xin Zhejiang Univ. City College 
Jiahui Zhu Zhejiang Univ. City College 
Xuejie Wang Zhejiang Univ. City College 
With the "The Belt and Road" strategy deeply rooted in people’s hearts, it 
is an inevitable choice for China and countries (or regions) along the "The 
Belt and Road" strategy to build a science and technology innovation 
community. In this study, the high-tech industries of major provinces and 
cities in China are taken as the research object, and the collaborative 
innovation process and mechanism of each innovation subject are taken 
as the research purpose. By introducing the collaborative innovation 
concept of the innovation community, we construct the innovation 
performance evaluation index system to optimize the model of the 
innovation community performance evaluation via using neural networks. 
The neural network is one of the most widely used algorithms among 
deep learning algorithms, and this paper mainly analyzes the 
characteristics of Back Propagation (BP) neural network in the 
performance evaluation, which has strong local optimization but slow 
convergence speed. We build a BP neural network based on the genetic 
algorithm, and this neural network makes the performance evaluation 
model has the characteristics of strong global optimization and fast 
convergence speed. However, at the same time, it also has the risk of 
early convergence and lacks the ability of the global search. On this 
basis, we propose an improved genetic BP neural network based on 
simulated annealing in this paper. The improved simulated annealing 
algorithm not only can reduce error but also has a stronger local 
convergence and a faster evolution speed, which can obtain a satisfying 
global optimal solution. When we apply the improved simulated annealing 
genetic BP neural network in the performance evaluation of the science 
and technology innovation community, the simulation results show that 
this algorithm can be a reliable performance evaluation method and 
easier to obtain the optimal solution than other algorithms. Besides, the 
feasibility of the evaluation system and method is verified. 

MonBIS-6 

Risk Assessment and Measurement of P2P Industry 
Zerui Zhang Univ. of Jinan 
Shaoli Jin Univ. of Jinan 
Since 2018, under the tightened liquidity in the macro-economy and the 
strengthened national regulatory forces, P2P lending platforms have 
frequently encountered liquidity and solvency problems, resulting in 
suspension and liquidation. In view of this issue, this paper intends to 

measure and evaluate the risks of P2P industry through both theoretical 
analysis and empirical research. Specifically, this paper selects data of 14 
risk impact indicators and 38 P2P online lending platforms and builds 
factor analysis model to measure the risk of P2P platforms. Then this 
paper establishes comprehensive scoring model and uses cluster 
analysis method to test data accuracy. Finally, this paper explores the 
shortcomings of China's P2P industry and puts forward reasonable 
suggestions to overcome these shortcomings, so as to promote the better 
and faster development of China's P2P industry. 

MonBIS-7 

Evaluation of Equipment Test Data Engineering Standard System 
Using a Hybrid Model 
Ma Yuefei Army of 92493 
Hu Yongtao Army of 92493 
Chen Feng Army of 92493 
It is important to overall evaluate the standard system for equipment test 
data engineering (ETDE) which is a hot topic in equipment test field. To 
do so, a hybrid evaluation model is provided herein based on the fuzzy 
decision map (FDM) and TOPSIS method . In the model, 19 indexes with 
influence relations are extracted to build a multiple-layers index system. 
And then,a modified FDM method is used to derive the weights of the 
indexes. On the basis of the obtained weights, the TOPSIS method is 
used to aggregate the global score of the standard system. Finally, a case 
study is given for illustration. 

MonBIS-8 

Research on the Identification of factors in traditional enterprise 
transformation and upgrading and technological innovation Base 
on Hidde Markov Model 
Wang Yumei Qingdao Univ. of Science and Tech. 
Cui Rongqin Qingdao Univ. of Science and Tech. 
Gao Xinkun Qingdao Univ. of Science and Tech. 
Sun Yujie Qingdao Univ. of Science and Tech. 
This paper uses Hidden Markov Model to carry on the further quantitative 
analysis of synergic factors in transformation and upgrading and 
technological innovation of traditional enterprises, which finally identifies 
the synergic factors which induce transformation and upgrading and 
technological innovation of traditional enterprises. 

MonBIS-9 

Specific Knowledge Sharing Intention in Online Health Communities: 
Sense of Belonging as a Moderator 
Yongmei Liu Central South Univ. 
Wenping Zhang Central South Univ. 
Based on the social exchange theory, this study aims to reveal the 
influence of benefit and cost factors on users' specific knowledge sharing 
intention in online health communities, and further explore the 
moderating effect of sense of belonging. The structural equation model 
was used to test the hypothesis model based on 302 online health 
community users’ questionnaires. We found a significant positive effect of 
perceived worth on specific knowledge sharing intention. The results also 
show that expected benefits (e.g., reciprocity, reputation, emotional 
support and companionship) and executional costs indirectly affect the 
specific knowledge sharing intention by weighting perceived worth. And 
sense of belonging differentially moderates the effect of perceived worth 
on specific knowledge sharing intention and the effect of executional 
costs on perceived worth. 

MonBIS-10 

General Design of Research-oriented Rehearsal System under Data 
Rules 
GENG Kui Center of Assessment and Demonstration Research 
ZHANG Xin Center of Assessment and Demonstration Research 
XIE Zongren Center of Assessment and Demonstration Research 
The joint campaign rehearsal system for combat research features the 
focus on the research and analysis of problems, rehearsal analysis in 
groups, high requirements for the operational efficiency of system, and 
numerous rehearsal forces. The rehearsal system under data rules 
differentiates from other rehearsal systems mainly in the modeling for 
data rules, including different force resolution levels, different ways of 
data generation for combat (battle) results, and different methods for 
construction of rule models. Considering these features and differences, 
a general structure is designed for the rehearsal system in this paper. 
After briefly describing the functional design of subsystems and the 
design of application mode, it particularly elaborates rehearsal data and 
the general design of rehearsal rule models, and proposes an approach 
to the design of joint campaign rehearsal system for combat research. 

MonBIS-11 

Design and Implementation of Database Query Module Based on B / 
S Structure 
Zhaobo Zhang Univ. of Jinan 
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Shaohong Jing Univ. of Jinan 
Jianxue Bi Sinoma Jiangxi Electric Ceramics Co. 
Nowadays, the manufacturing execution management system (MES) has 
been widely used in industrial production, and the query operation in the 
user interface of the MES system is one of the commonly used 
operations. The common implementation method is to directly write the 
corresponding code according to the specific query requirements, but 
with the increasing query requirements, message frequent changes, 
there are practical problems such as large amount of code, repeated 
work, poor generality, and high system maintenance costs. In view of this 
situation, the common operating elements of query processing logic and 
human-computer interaction are extracted, and a general query module 
is designed and implemented by drawing on the existing general query 
system design ideas. 

MonBIS-12 

Research and Implementation of Campus Network Search Engine 
Based on Scrapy Framework and Elasticsearch 
Xue Tian Northeastern Univ. 
Tiancheng Zhang Northeastern Univ. 
Xufei Zhuang Inner Mongolia Univ. of Techn 
Xue He Northeastern Univ. 
To solve the problem of general search engine's inability to timely include 
information in campus network and time-lag, this paper proposes a 
perfect solution of campus network search engine based on 
Elasticsearch full-text search engine and Scrapy framework. This paper 
mainly analyzes the operation process of Elasticsearch, studies the 
search mechanism of Elasticsearch, and designs the system architecture 
of campus network search engine on this basis, and presents the key 
implementation technologies of web crawling module, index and query 
module and Front-end display module of the system. Finally, through 
experimental verification, compared with the traditional general search 
engine, the campus network search engine designed in this paper has 
better relevance and quantity of search results, and the inclusion of new 
information in the campus network is better. 

MonBIS-13 

Application of the new method in Supplier Selection 
Hongye Xiong Dalian Maritime Univ. 
Shihui Dong Dalian Maritime Univ. 
Zhiping Wang Dalian Maritime Univ. 
Supplier selection is a challenging problem in Supply Chain 
Management. To better the selection process, a two-stage HFPR model 
with multiplicative consistency is proposed. Also, this model adds a new 
factor level of evaluation index to previous studies, which leads to the 
results with accuracy. Besides, data loss or distortion is avoided, and the 
hesitation of decision-makers can be considered in the process, too. This 
new model is tightly connected with the practical problems. Finally, this 
paper provides the feasibility of this kind of original method by an 
example. 

MonBIS-14 

Research on the Impact of Consumers' Time Sensitivity on 
E-commerce Free Shipping Strategy 
Guo Rui Beijing Jiaotong Univ. 
Ma XiaXia Beijing Jiaotong Univ. 
Shi TianXing Beijing Jiaotong Univ. 
With the online shopping carnival, e-retailers have to process huge 
volumes of orders. Logistics enterprises are also overloaded with goods 
for delivery. It causes deferred delivery. Based on this phenomenon, this 
paper proposes solving deferred delivery problem from the e-retailers 
side. This paper builds a dynamic game model between e-retailers and 
consumers based on the Stackelberg game, with the consumer residual 
function, considering the difference of consumer’s time sensitivity to 
deferred delivery. The influence of free shipping strategy and 
corresponding numerical analysis are carried out. Some management 
theories and insights are given to provide theoretical support for 
e-retailers and consumers to make optimal decisions. 

MonBIS-15 

Research on the Optimization of the Instant Delivery Problem within 
a City under the New Retail Environment 
Jia Ding Shandong Univ. of Finance and Economics 
Guohua Sun Shandong Univ. of Finance and Economics 
As consumers' requirements for delivery speed and service quality 
become higher and higher and demand for terminal delivery is 
increasingly diversified, urban instant delivery has become a 
development trend under the current new retail model. The instant 
delivery problem with commitment is studied. To improve the operability 
and usability, two algorithms strictly abiding by the time commitment to 
improve customer service satisfaction are proposed as follows. In the first 
algorithm, the center-of-gravity clustering method is used to select the 
distribution route for the customer, that is, the nearest distribution route is 
selected as the insertion route after calculating the distance from the new 

customer to the center of gravity of the existing distribution route. Then 
the nearest insertion algorithm is applied to insert the customer into the 
selected route without violating the time commitment to all customers. In 
the second algorithm, based on the principle of first-come-first-served, 
the first departure route is selected, and the customer is inserted after the 
last existing customer of the selected route. Finally, the effectiveness of 
the two algorithms are verified with the known benchmarks. It's found that 
the first algorithm performs better than the second one with a shorter total 
traveling distance and a lower error rate. 

MonBIS-16 

Research on The Coordination of Customized Product Supply Chain 
Considering Time Price Sensitive Customers 
Tong Han Beijing Jiaotong Univ. 
Donghua Zhang Beijing Jiaotong Univ. 
This paper aims at maximizing the expected profit of the supply chain, 
and studies the coordination problem of the customized product supply 
chain considering time price sensitive customers. In this paper, game 
theory and supply chain contract are used to study. First, the expected 
profit models under decentralized and centralized decision-making 
modes are established with fixed product price, delivery date and 
wholesale price as three decision variables. The optimal solution and 
expected profit value under decentralized and centralized 
decision-making modes are compared and analyzed. The results show 
that the optimal solution of decision variables is higher than that of 
centralized decision, and the expected profit of supply chain is higher 
than that of decentralized decision. Then, based on the optimal solution 
of decision variables under centralized decision-making, this paper 
designs a cooperation contract to eliminate the double marginal effect. 
Finally, a numerical example is used to analyze the sensitivity of the 
model, and the range of contract parameters is calculated to verify the 
validity and feasibility of the cooperation contract. 

MonBIS-17 

Analysis of risk control factors of medical cold chain logistics 
based on ISM model 
Donghua Zhang  Beijing Jiaotong Univ. 
Tong Han  Beijing Jiaotong Univ. 
The logistics of pharmaceutical products, especially for the 
pharmaceutical cold collections that need low-temperature storage is 
important for medical security. This paper analyzes the risk elements in 
the cold chain system of drugs by using ISM model (Interpretative 
structure modeling), establishes the adjacency matrix by analyzing the 
relationship among the elements of the cold chain system of medicines, 
calculates the reachability matrix by using MATLAB, finally constructs a 
multi-level ladder interpretation structure model, and puts forward the 
construction of reducing or avoiding the risk for the key influencing 
factors. 

MonBIS-18 

The Joint Optimization Model of Location-inventory in Four-level 
Supply Chain 
Hong Li YIN Yunnan Normal Univ. 
Yong Ming WANG Kunming Univ. of Science & Tech. 
Only consider facility location or inventory management can only make 
the supply chain reach the local optimum, supply chains will face greater 
risk。  Including multiple suppliers, multiple manufacturers, multiple 
distribution centers, multiple customers of the four-level supply chain， 
the choice of supplier will affect the profit and other decisions of the 
supply chain. Therefore, this paper studies the joint location-inventory 
model of multi-product of four-level supply chain aiming at maximizing the 
overall benefit of the supply chain. An example is given to verify the 
model, commercial software IBM ILOG COLEX was used to solve the 
example, the sensitivity of the example was analyzed. The results show 
that the location and distribution variables of the model are stable to the 
changes of each parameter, this model can provide scientific 
decision-making basis for enterprises in actual operation. 

MonBIS-19 

Modular Tide Prediction Model Based on Improved Wavelet Neural 
Network 
Xiaohui Wang Dalian Maritime Univ. 
Jianchuan Yin Dalian Maritime Univ. 
Huifeng Wang Dalian Maritime Univ. 
In order to make tide prediction more efficient and accurate, this paper 
proposes a method based on adding momentum term to optimize wavelet 
neural network for modular tide prediction. In the study, the tides are 
divided into astronomical tides which are affected by the tidal force of 
celestial bodies and non astronomical tides which are affected by 
environmental factors and other factors. The harmonic analysis method 
and wavelet neural network are used to predict the tides respectively. 
When using wavelet neural network to predict non astronomical tide, the 
method of adding momentum term is used to optimize the weight and 
parameters of wavelet neural network to improve the prediction accuracy. 
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The simulation experiment is carried out by using the data measured at 
Tampa tide station in western Florida. The results show that the tide 
prediction model can improve the prediction accuracy and is efficient and 
feasible. 

MonBIS-20 

Particle Swarm Optimization Algorithm with Variety Inertia Weights 
to Solve Unequal Area Facility Layout Problem 
Jia-Li Zhou Univ. of Science & Tech. Liaoning 
Jie-Sheng Wang Univ. of Science & Tech. Liaoning 
Yong-Xin Zhang Univ. of Science & Tech. Liaoning 
Qing-Sheng Guo Univ. of Science & Tech. Liaoning 
Hui Li Univ. of Science & Tech. Liaoning 
Yi-Xuan Lu Univ. of Science & Tech. Liaoning 
The unequal area facility layout problem (UA-FLP) is to place some 
objects in a specified space according to certain requirements, which is a 
NP-hard problem in mathematics because of the complexity of its 
solution, the combination explosion and the complexity of engineering 
system. Particle swarm optimization (PSO) algorithm is a kind of swarm 
intelligence algorithm by simulating the predatory behavior of birds. 
Aiming at the minimization of material handling cost and the maximization 
of workshop area utilization, the optimization mathematical model of 
UA-FLPP is established, and it is solved by the particle swarm 
optimization (PSO) algorithm which simulates the design of birds' 
predation behavior. The improved PSO algorithm is constructed by using 
nonlinear inertia weight, dynamic inertia weight and other methods to 
solve static unequal area facility layout problem. The effectiveness of the 
proposed method is verified by simulation experiments. 

MonBIS-21 

Analysis on the elements ofinnovation ability ofintelligent service 
industry based on the knowledge mining of books and documents 
Wang Yumei Qingdao Univ. ofScience and Tech. 
Sun Yetao Qingdao Univ. ofScience and Tech. 
Gao Jian Qingdao Univ. ofScience and Tech. 
Sun Yujie Qingdao Univ. ofScience and Tech. 
The arrival of knowledge economy and digital economy provides 
guidance for the transformation and upgrading ofservice industry. The 
advent ofthe era ofknowledge economy has changed the face 
oftraditional economic structure, and knowledge elements have gradually 
become the main thrust of economic growth and productivity 
improvement. It also makes the traditional service industry have to 
undergo changes, so the intelligent service industry came into being. 
Based on the knowledge mining of books and documents, this paper 
holds that the intelligent service industry must have the following 
characteristics: high intelligence, high integration, high tracking, high 
individualization, high interaction and high innovation. Based on these 
characteristics, this paper constructs its innovation ability elements from 
technology, product, organization and management, brand and 
information communication, lists the internal and external factors that 
affect its innovation ability, and simply analyzes the operation mechanism 
ofeach factor on innovation ability, at the same time, it explores the 
reasonable development direction ofthe intelligent service industry, and 
paves the way for future research on the intelligent service industry. 

MonBIS-22 

International Comparison of Health Human Resource Allocation 
Hongyan Li Shanghai Univ. of Engineering Science 
Sijia Gu Shanghai Univ. of Engineering Science 
Huizi Gong Shanghai Univ. of Engineering Science 
Rui Zhang Shanghai Univ. of Engineering Science 
Since entering the new era, China's health service has developed rapidly. 
Based on the panel data of《China health statistics yearbook 2019》 , this 
paper made a statistical analysis on the allocation of health human 
resources in developed and developing countries, and further studied the 
comprehensive capacity of human resources in these countries based on 
the entropy-topsis research method. The international comparison of 
health human resources is conducive to objectively reflecting the 
development of health resources in China and providing reference for the 
rational allocation of health human resources in China. 

MonBIS-23 

Data Normalization Analysis for Electirc Energy Meter 
Li Ding Hubei Electric Power Co. 
Dengping Tang Hubei Electric Power Co. 
Wei Wei Hubei Electric Power Co. 
Fan Li Hubei Electric Power Co. 
Wenjia Cai Hubei Electric Power Co. 
The application of electric energy meter in electric power industry is more 
and more widespread meanwhile its failure rate is also increasing. It is a 
key problem for the purchase of electric energy meter to analyze the data 
of electric energy meter effectively. By analyzing the failure data of Hubei 
Power Grid’s electric energy meter, this paper makes statistics of some 
operation failure examples. Data normalization is the data preprocessing 

process of power meter fault analysis. Data normalization can greatly 
reduce the amount of data operation and improve the speed of operation. 
Common normalization methods include [-1,+1], N(0,1), etc. In this paper, 
a fault analysis method based on data normalization is proposed, i.e., the 
quantitative evaluation and hierarchical management of supplier product 
quality and design scheme are carried out using analytic hierarchy 
process to establish a suitable mathematical model of a fault analysis and 
evaluation system for the watt hour meter. It is largly important to study 
the fault of the watt hour meter for the prevention of large-scale fault and 
the reliability of the power grid system. 

MonBIS-24 

Semi-supervised Generative Adversarial Networks Based on 
Scalable Support Vector Machines and Manifold Regularization 
Xianlun Tang Chongqing Univ. of Posts and Telecommunications 
Xinxian Yu Chongqing Univ. of Posts and Telecommunications 
Jin Xu Chongqing Univ. of Posts and Telecommunications 
Yingjie Chen Chongqing Univ. of Posts and Telecommunications 
Runzhu Wang Chongqing Univ. of Posts and Telecommunications 
Generative adversarial networks (GANs) are potential models in 
semi-supervised learning because of the excellent performance of GANs. 
However, most GAN-based semi-supervised models are sensitive to 
local perturbation, which means those models are not stable enough. 
Besides, Softmax classifier is the first choice of those models. In this 
paper, a novel method is proposed by introducing a discriminator using 
scalable SVM classifier with manifold regularization. Scalable SVM 
classifiers typically perform better in small sample data sets compared 
with other classifiers, which is consistent with the feature that 
semi-supervised learning consists of a few labeled data and a large 
number of unlabeled data. Manifold regularization forces discriminator to 
keep invariable to local perturbations. By incorporating into 
feature-matching GAN architecture, the proposed GANs-based 
semi-supervised learning algorithm has advantages over other methods 
on the Cifar-10, SVHN and Cifar-100 datasets. The results show that the 
proposed model SSVM-GAN has good robustness and strong 
generalization ability. 

MonBIS-25 

Single Image Super-resolution Reconstruction with Wavelet based 
Deep Residual Learning 
Jianfang Dou Shanghai Polytechnic Univ. 
Zimei Tu Shanghai Polytechnic Univ. 
Xishuai Peng Shanghai Polytechnic Univ. 
We present a single-image super-resolution (SR) method for Remote 
Sensing Image based on deep learning within Discrete Wavelet Domain 
in this paper. Our method is inspired Residual Learning. Firstly, an input 
image is decomposed by single level 2D Discrete wavelet transform to 
get four sub-bands; The four sub-bands coefficients are feeding into the 
Deep Learning Residual Network to predict correspondingly residual 
images; Adding four sub-band images and residual images as the new 
sub-bands of 2D wavelet transform; Finally, uses the inverse 2D Discrete 
wavelet transform to get the final output Super Resolution HR image. Our 
proposed method performs better than existing methods in accuracy and 
visual improvements in our results are easily noticeable. 

MonBIS-26 

Television advertising household push and operational analysis 
Enbin Yang Shenyang Jianzhu Univ. 
Qicheng Xu Shenyang Jianzhu Univ. 
Dongyu Yan Shenyang Jianzhu Univ. 
Zhenhao Wang Shenyang Jianzhu Univ. 
Shitong Liu Shenyang Jianzhu Univ. 
Designing efficient advertising push and auction mechanisms is the key 
to improving the efficiency and profitability of television stations. Propose 
by use user-based collaborative filtering algorithm. Firstly, add the scaling 
variable to optimize the algorithm, and establish a static model for user 
advertising matching push. Then add the time dimension and build a 
multi-dimensional push update model to update the recommended 
advertisings. Finally, propose to use the advertising value to estimate the 
reasonable reserve price of the advertisement position auction, and use 
the generalized second price principle to establish the bidding transaction 
model of the advertisement position. The level of root mean square error 
indicates that the established multidimensional advertising 
recommendation model has good recommendation quality. The 
simulation results show that the incentive bidding mechanism of the 
generalized second price can effectively increase the seller's profit. 

MonBIS-27 

Evolution of fairness by self-organized interdependence on 
interdependent networks 
Wei Chen Anhui Univ. 
Jian Wang Anhui Univ. 
Fangzhou Chen Anhui Univ. 
Dashuai Xie Anhui Univ. 
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Hengge Zhang Anhui Univ. 
This work aims to study the evolution of fairness on interdependent 
networks by self-organized interdepen- dence. A player whose current 
reputation exceeds a threshold are rewarded as a proposer by an 
external game to a player as a responder belonging to the other 
population. Yet once the reputation drops below the threshold, the 
external game is closed. We develop the model in structured populations 
to study the evolution of fairness. It is found that whenever the reputation 
is depended on the the times of successful allocation in the role of 
proposer, the evolution of fairness is favored by the self-organized 
interdependence. Our study may shed light on the understanding of the 
origin of the evolution of fairness on interdependent networks. 

MonBIS-28 

Evolutionary Game Research on E-commerce Credit Behavior 
Based on Platform Supervision 
Xuwang Liu Henan Univ. 
Rong Du Henan Univ. 
Wei Qi Henan Univ. 
With the popularization of the Internet and the development of information 
technology, e-commerce develops rapidly with low cost, high efficiency, 
and cross-region. Online shopping has become more and more important 
in daily life. However, due to the asymmetry of information between 
sellers and consumers, the discredit of e-commerce becomes serious. As 
the medium of e-commerce transaction mode, the regulation of the 
platform cannot be ignored. Based on the evolutionary game theory, this 
paper constructs an evolutionary game model with e-commerce platform 
and seller as the behavior subjects, establishes the replication dynamic 
equation of the two parties, and analyzes evolution path and the influence 
of relevant parameters on the behaviors of sellers and e-commerce 
platform. The study provides decision support for reducing regulatory 
costs, standardizing honest operation, and promoting the steady 
development of e-commerce economy. 

MonBIS-29 

Evolutionary Game Analysis on Safety Supervision and Regulation 
of Coal Mine 
Mei-qi Li Shenyang Univ. of Technology 
Jun Tu Shenyang Univ. of Technology 
Chang Su Shenyang Univ. of Technology 
Considering the limited rational behavior of coal-mine enterprises and 
regulatory authorities, this paper studies the game problems in coal-mine 
safety production based on evolutionary game theory. The game strategy 
of coal-mine enterprises is described as the degree of effort on security, 
furthermore, the probability of safe production in coal-mine enterprises is 
defined. By introducing the speculative behavior of coal-mine enterprises, 
an evolutionary game model among national supervisory authorities, 
local regulatory authorities, and coal mining enterprises was established. 
Analyzing the model and performing numerical experiments on the 
results, it was found that the costs that the local supervisory authorities 
pay to supervise coal-mine enterprises and the rewards given by the 
national supervisory authorities to the local supervisory authorities can 
affect the evolution process and even change the evolution stability point. 
The research conclusions could provide reference for related research on 
coal-mine safety supervision. 

MonBIS-30 

Beacon-based Localization of the Robot in a Lunar Analog 
Environment 
Tongtong Chen Space Applications Services NV/SA 
Shashank 
Govindaraj 

Space Applications Services NV/SA 

Thibault Noe Space Applications Services NV/SA 
Chris Welch  International Space Univ. 
Tingting Zhang Beijing Institute of Tracking and Telecommuni

cations Technology 
In-Situ Resource Utilization (ISRU) is a good alternative to enable 
sustainability in lunar exploration. Toward this objective, Space 
Applications Services proposed to deploy multiple robots (IBIS, MANTIS, 
and a mobile gantry) on the Moon for ISRU. The two robots MANTIS and 
IBIS need to transport the big and heavy components of the mobile 
gantry to the assembly site cooperatively and assemble them. To finish 
the task perfectly, it is important for the two robots to get their own precise 
position in real-time. This paper proposes three localization algorithms 
that are based on the Extended Kalman Filter (EKF), the triangulation, 
and the Particle Filter (PF), respectively, for the two robots. All these 
algorithms use as input the distance measurements from the Ultra Width 
Band (UWB) devices. All the three localization algorithms have been 
validated in different environments, including the simulated uneven 
terrain scenario in Gazebo and the dataset from the filed analog. 
Experimental results show that the EKF-based localization algorithms 
can get the best performance in the simulated uneven terrain scenario in 
Gazebo, while the PF-based one is the best with the dataset from the 
filed analog. 

MonBIS-31 

Improved Template Matching Based Stereo Vision Sparse 3D 
Reconstruction Algorithm 
Zhiyuan Liu Harbin Institute of Technology 
Bin Song Shanghai Engieering Research Center of Spa

ce Robotics 
Yanning Guo Harbin Institute of Technology 
Hang Xu Harbin Institute of Technology 
Stereo vision 3D reconstruction using keypoints matching methods can 
bring up problems, such as uneven distribution of points, or even 
mismatches. To solve the problems, we proposed a novel stereo vision 
3D reconstruction algorithm based on template matching. First, 
considering that the similarity between left and right image of binocular 
camera can be high, template matching can be brought in to minify the 
searching range of every keypoint, thus enhance the accuracy of 
matches and make the reconstruction result more complete. The specific 
process of the proposed method includes the following steps: templates 
extraction, keypoint density index calculation, template matching, 
keypoint matching within template matched areas, point cloud 
generation, and point cloud stitching. Furthermore, a simulation 
environment was built up in Gazebo, and 3D reconstruction was carried 
out using the proposed method. Comparison experiment was carried out 
using brute force keypoint matching method and FLANN. Simulation 
results showed that the proposed method performed better and improved 
in both utilization of keypoints and reconstruction result. 

MonBIS-32 

Velocity-Free Consensus and Obstacle Avoidance in a 
Non-rectangular Bounded Space 
Dezheng Zhu The 28th Research Institute of China Electron

ics Technology Group Corporation 
Weichao Zhu The 28th Research Institute of China Electron

ics Technology Group Corporation 
In this paper, we consider the cooperative control of second-order agents 
in a non-rectangular bounded space. Note that the previous consensus 
design based on velocity projection along rectangular bouncing 
boundaries cannot be directly applied in non-rectangular space, a 
mirrored matrix is introduced to convert the rebound particle velocity into 
the continuous mirrored velocity and then the non-rectangular bounded 
space can be expanded into an infinite space. Considering that the 
agent’s velocity cannot be measured accurately or is difficult to measure, 
a velocity-free consensus algorithm is proposed to accomplish the 
flocking in a non-rectangular bounded space based on the state 
observer. For the purposed of applying the proposed consensus 
algorithm into the real robots, an obstacle avoidance algorithm based on 
potential function is added into the consensus algorithms. The 
effectiveness of the analytical results is verified by numerical simulations. 

MonBIS-33 

Cloud-based real-time collaborative mapping and merging method 
for multi-robot with landmark information 
Wenmi Zhuang Shandong Univ. 
Fengyu Zhou Shandong Univ. 
Fang Wan Shandong Univ. 
Bangguo YU Shandong Univ. 
Aiming at the poor performance of a single robot construct the map in 
large-scale environment, a collaborative mapping and merging method 
based on landmark information and cloud architecture is proposed. 
Firstly, a network architecture with local independent control and 
centralized cloud processing is established. The cloud server processes 
the data uploaded by each robot in real time. Secondly, a single robot 
explores the environment to build a map and simultaneously detects 
landmarks in the environment. Then, the coordinates of landmarks 
binded to each local map are applied to establish the overdetermined 
equations to resolve the optimal transformation matrix between maps. 
Finally, the global map is generated and updated dynamically by the 
proposed fusion algorithm. The results of experiments in different aspects 
are showed and analyzed to illustrate the effectiveness and robustness of 
our method. 

MonBIS-34 

Using FPGA-Based Quadratic Residue Code to Improve the Reliable 
of Wireless Robot Control System 
Shanggang Xie Hangzhou Dianzi Univ. 
Jiye Huang Hangzhou Dianzi Univ. 
Peng Liu Hangzhou Dianzi Univ. 
Hsin-chiu Chang Hangzhou Dianzi Univ. 
In the field of wireless mobile robots, the control code of the robot needs 
to be transmitted through a reliable  wireless channel with low latency, 
strong interference resistance, simple handshake, and short data length. 
Thus, we  adopt the (71, 36, 11) quadratic residue (QR) error correction 
code to encode the control code of wireless mobile robots  to improve 
the reliability of wireless mobile robot control system. Among them, we 
analyze the software encoding and  decoding algorithms of (71, 36, 11) 
QR code, then we perform hardware-oriented optimization and give a 
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specific FPGAbased  decoding framework design. Then we implement 
the proposed architecture on Intel Arria10 10AX115U4F45I1SG  FPGA, 
after this we calculate the decoding time of the proposed framework and 
compare it with software decoding, this  acceleration framework is 2275 
times faster than software decoding based on Intel i5-6500 processor. At 
the same time,  after adopting this scheme, it will be beneficial to the 
power consumption and communication distance of wireless mobile 
robots. Meanwhile, the FPGA parallel acceleration design ensures low 
transmission latency. 

MonBIS-35 

A Novel L1 Gain Performance Based Multi-robot System 
Formulation Control Design Method 
Xiongjun Wu The Eighth Academy of China Aerospace Sci

ence and Technology Corporation 
Jialing Zhou Nanjing Univ. of Science and Technology 
Dequan Li Anhui Univ. of Science and Technology 
Hongbo Zhao Beihang Univ. 
The time-varying formations are usually required in practice for 
multi-agent systems to track the trajectories  generated by multiple 
leaders. The ability to maintain a stable formation property is helpful in 
terms of facilitating  subsequent tasks such as collaborative detection, 
cooperative reconnaissance and performing other specific task like fetch 
and transport goods together as a team. However, most of existing 
methods, on the other hand, are fragile to  the measurement noises and 
network sparsity. Moreover, it seems that few results are available that 
considering the  internal and external control loop to arrive the 
consensus of position, the velocity and the attitude simultaneously. To 
overcome these limitations, in this paper, we proposed a novel scheme 
and developed a novel L1 gain algorithm, where  the integrated two loop 
robot control scheme is endowed with disturbance rejection ability, and it 
can maintain the  formation structure during motion along a 
pre-determined or online generated geometric path, and to follow a timing 
law  that dominates the rate of advancement of the group. Sufficient 
conditions are established to guarantee the stability, the  invariant set 
property, the L1 gain index, and also the initial tracking error bounding 
constraints, which are formulated  and presented in terms of LMIs/BMIs 
and can be readily solved to obtain the controller. Extensive simulations 
are carried  out to validate the effectiveness of the proposed method, 
and the five robots as well as the three robots formulation cases  are 
detail analysis. It turns out that, in addition to providing a novel 
perspective of the formulation control problem  with disturbance 
rejection ability, the approach adopted in this paper also paves the way to 
several extensions in relation  to control of multi-agent systems in 
accordance with swarm intelligence principles, such as the collision 
avoidance,  the delayed multi-agent system control, the incorporation of 
multiple simultaneous objectives and control design under 
communication constraints. 

MonBIS-36 

A Resource Elastic Scheduling Algorithm of Service Platform for 
Cloud Robotics 
Peng Ji  Northeastern Univ. 
Hao Chu  Northeastern Univ. 
Jianning Chi Northeastern Univ. 
Jingqi Jiang Northeastern Univ. 
 Cloud computing can offer the robots high performance computing 
resources, and the big data stored on cloud  platform can enhance 
significantly autonomy and collaborative capacity of robots. Thus, a 
platform as a service level  cloud platform is essential, which should 
provide the ability of reusing the achievements of robotics and support 
that  multi robots can access the cloud services on demand. To ensure 
that the robots functional services can have a better  performance of 
computing in high or low loads, and improve the resource utilization 
efficiency of service platform, there  is a flexible container capacity 
scheduling algorithm in the resource management module. Considering 
the actual  operation situation of different robotic services, this algorithm 
calculates the average load according to the CPU usage,  memory 
usage and network usage of containers, and performs capacity elastic 
scheduling operation by preset upper and  lower thresholds. During the 
period of resource flexibility expansion, users will not perceive the 
dynamic scheduling of  functional service capacity, which ensures the 
stability of the platform. 

MonBIS-37 

DOP-Tacotron: a Fast Chinese TTS System with Local-based 
Attention 
Ting He Zhejiang Univ. 
Wei Zhao Zhejiang Univ. 
Li Xu Zhejiang Univ. 
As used in human-robot interaction, text-to-speech(TTS) systems can 
generate human-like speech from  written text input to mimic human 
speakers. End-to-end TTS systems are widely explored in recent years. 
In this  paper, we propose a fast trained end-to-end Chinese TTS 
system DOP-Tacotron. We propose the DOP module for the  encoder 
and the post-processing network. DOP has almost similar effects with 

CBHG module while using 35.5% fewer  parameters. We use 
local-based attention mechanism, which always follows the previous 
attention state. DOP-Tacotron  achieves a 3.683 subjective 5-scale 
mean opinion score of naturalness on Chinese Mandarin, outperforming 
Tacotron in  terms of naturalness. In addition, DOP-Tacotron adds 
stop-talk-loss to loss for spectrogram, and uses sample-lengthbatch  for 
mini batch and accurate Chinese pinyin with punctuation as input. Our 
proposed TTS system can be easily  trained since training time of 
DOP-Tacotron is only 2.5 hours. 

MonBIS-38 

Automatic Seizure Prediction from Scalp EEG with Optimal Feature 
and Minimum Channels 
Hailing Zheng Tianjin Univ. of Technology and Education 
Yingmei Qin Tianjin Univ. of Technology and Education 
Qing Qin Tianjin Univ. of Technology and Education 
Wei Chen Tianjin Univ. of Technology and Education 
Jingyu Zhang Tianjin Univ. of Technology and Education 
Jian Dong Tianjin Univ. of Technology and Education 
The aim of this study is to develop an efficient, reliable and automatic 
epileptic seizure prediction system using scalp EEG measurements with 
optimal feature and minimum channels. EEG data in interictal and preictal 
periods from the CHB-MIT dataset are used for seizure prediction. First, 
the original signals are decomposed into several frequency bands using a 
digital wavelet transform (DWT). Then, features including standard 
deviation (S), log of amplitude (L), quartile (Q) and coefficient of variation 
(CV ) are extracted. Finally, different combinations of feature vectors are 
fed into classifiers (support vector machine (SVM) and extreme learning 
machine (ELM)) to classify the above two states (preictal and interictal 
states). Performance analysis shows that the optimal feature is CV , the 
optimal sub-band is 16-31 Hz and the optimal EEG channel can be 
chosen as FP1-F7, T7-P7, FP1-F3, P3-O1 or P7-T7. By comparing the 
classification results, ELM provides a more robust and higher overall 
accuracy than SVM, and the best average accuracy of both ELM and 
SVM can reach as high as 100%. 

MonBIS-39 

Image Segmentation of CV Model Combined with Sobel Operator 
Chunbo Xiu Tiangong Univ. 
Haichang Yin Tiangong Univ. 
Yuxia Liu Shandong Water Conservancy Vocational College 
Aiming at the problem that CV model cannot segment the image with 
uneven grayscale well, a method combining differential information with 
CV model is proposed. Sobel operator is used to detect the edge 
information of the target. It adds differential information to grayscale 
values. Sobel operator is combined with CV model. The energy functional 
is constructed and grayscale mean of that is replaced by the grayscale 
mean with differential properties. The curve is approached to the target 
contour until the energy functional converges to the minimum value. 
Finally, the complete target is segmented. The experimental results show 
that the improved method can improve the segmentation effect of images 
with uneven grayscale. 

MonBIS-40 

Localization Algorithm of Mobile Robot Based on Colored ORB 
Feature and Parallax Angle Parameterization 
Fanghua Zhou South China Univ. of Technology 
Wu Wei  South China Univ. of Technology 
Yongheng Luo South China Univ. of Technology 
The main contribution of this paper is to improve the existing deficiencies 
of the current feature-based robot localization algorithms. Since most 
feature-based robot localization algorithms use only grayscale images for 
features extraction and matching, which ignore the rich color information 
in the image and result in a low correct matching rate of features. In view 
of this problem, this paper proposes a colored ORB feature extraction 
algorithm, which can effectively improve the matching rate of features. In 
addition, the method of parameterizing features using XYZ coordinates in 
European space may lead to the ill-conditioned of optimization 
algorithms. In this paper, the method of parameterizing features based on 
parallax angle can effectively avoid the ill-condition of the objective 
function. Even when the feature is far away from the camera of robot, the 
convergence speed of the optimization algorithm is quite fast. It is shown 
in the simulation experiment that compared with the traditional 
localization algorithm based on ORB feature, the matching efficiency of 
the features of this algorithm is improved by about 12.5%. The average 
absolute trajectory error of the robot localization is 0.01034m, which can 
meet certain practical needs. 

MonBIS-41 

Localization of mobile robot based on multi-sensor fusion 
Yu Gao Northeast Univ. 
Fei Wang Northeast Univ. 
Jinghong Li Northeast Univ. 
Yuqiang Liu Northeast Univ. 



Book of Abstracts CCDC 2020 

- 206 - 

In order to realize the precise positioning of mobile robot, the data 
information of multiple sensors needs to be collected by the localization 
system to enhance the state estimation ability of robot. Due to the need 
for accurate calibration and initialization of sensor groups, as well as the 
processing of measurement errors with different rates and delays, 
multi-sensor fusion still needs to solve many problems and faces many 
challenges. A method of multi-sensor fusion, which can analyze and 
screen the signal quality of sensors is proposed in this paper. Based on 
the extended Kalman filter, UWB data, IMU data and Lidar data are 
fused. By filtering and processing the sensor information, the impact of 
noise can be reduced. At the same time, the results of various sensor 
information fusion are closer to the actual results, and the mobile robot 
can be located. 

MonC01 Room01 
Signal processing and information fusion (III) 13:30-15:30 
Chair: Ying Liu 

CO-Chair: Min Feng  Shanghai Electro-Mechanical Engineering  
Inst. 

13:30-13:50 MonC01-1 

Research on Multi-focus Image Fusion Processing Algorithm 
Tongying LI Nantong Polytechnic College 

Nanjing University of Posts and Telecommunications 
Zhejiang Univ. 

Hongbo ZHU Nanjing University of Posts and Telecommunications Zhejiang Univ. 
When two or more objects in the scene are at different distances from the 
camera, the image obtained cannot be in focus everywhere. Usually 
many images are taken at different focus settings. By fusing images with 
different focus point, and image that is in focus everywhere can be 
obtained. This paper uses wavelet transform theory to deal with the 
fusion of the multifocuses images and implements it using computer 
simulation. It can be analyzed from the experimentation results that each 
object is clear after the fusion and the fused image is more suitable for 
human visual perception and computer processing. 

13:50-14:10 MonC01-2 

Research on the Algorithm of Initial Alignment for New Generation 
Air-to-air Missile 
Min Feng Shanghai Electro-Mechanical Engineering Inst. 
Xinpeng Xu Shanghai Electro-Mechanical Engineering Inst. 
Xin Wang Shanghai Electro-Mechanical Engineering Inst. 
Wei Yin Shanghai Electro-Mechanical Engineering Inst. 
Ying Liu Shanghai Electro-Mechanical Engineering Inst. 
Di Zhang Shanghai Electro-Mechanical Engineering Inst. 
As one of the main weapons of the fourth generation fighter, the new 
generation air to air missile has the characteristics of close combat and 
over sight air interception, which determines that the transfer alignment of 
the missile borne moving base must be full of rapidity and high precision. 
In view of this, the mainly research content of this report is that the missile 
of navigation system is facing the actual engineering problems before 
launching, combined with a new generation of air-to-air missile combat 
mode and is buried in the mount, the establishment of a complete set of 
moving bade initial nonlinear mathematical model and nonlinear for the 
algorithm. The model, discusses the extended Kalman filtering algorithm, 
unscented Kalman nonlinear filter and strong tracking adaptive filtering 
algorithm in the Kalman nonlinear alignment technology in the application 
of moving base initial Alignment. The velocity and attitude matching 
model for the simulation of three kinds of nonlinear filtering algorithm.

14:10-14:30 MonC01-3 

Image Enhancement and Feature Understanding of Blast Furnace 
Swing Radar 
Yang Liu University of Science and Technology Beijing 
Xin Lv University of Science and Technology Beijing 
Lingkun Chen  Ironmaking Institute, Central Research Institute

 of Baosteel Co., Ltd. 
Qingwen Hou University of Science and Technology Beijing 
Xianzhong Chen University of Science and Technology Beijing 
Rongjie Liu University of Science and Technology Beijing 
Radar technology is performed to obtain the position and morphology of 
burden surface in blast furnace, which is conducive to the optimal 
process of decision-making over burden distribution. Considering the 
imaging of the of echo spectrum, includes the characteristics of local 
highlighting and low signal-to-noise ratio, the adaptive gray-scale 
compensation algorithm combined with multi-scale Retinex image 
enhancement is adopted for high-quality brightness adjustment and color 
correction. Then, in order to make the target burden surface prominent 
and distinguishable, the improved hot metal coding method is applied to 
conduct pseudo-color processing of the enhanced image as obtained 
previously. In the meantime, the guided image filtering algorithm is 
introduced to maintain the target boundary of the burden surface while 
ensuring the effective removal of noise. Finally, the fractal interpolation 
algorithm is employed in line with the principle of SAR imaging to 
reconstruct the radar image of burden surface in blast furnace. Moreover, 
a qualitative analysis is conducted during production of the major 

characteristics of burden surface.

14:30-14:50 MonC01-4 

An Improved LR Algorithm for Image Deblurring 
Boxin Zhao Air force Engineering Univ. 
Xiaolong Chen Science and Technology on Aircraft Control Lab. 
Guoqiang Feng Air force Engineering Univ. 
Xiaolin Zhao Air force Engineering Univ. 
Jun Jiang Air force Engineering Univ. 
Due to the limitations of the device itself or other conditions, images 
captured by the camera are often no clear with incomplete data. In 
particular, the problem of blurred images plagues the users most. This 
paper, taking the de-blurring issue as the main focus, proposes a new 
assessment index for image quality; based on Lucy-Richardson (LR) 
algorithm, designs a method for self-adaptive image de-blurring. Through 
experimental verification and comparison with other methods, the method 
adopted in this paper achieves a better de-blurring effect. 

14:50-15:10 MonC01-5 

Discrimination of Excessive Exhaust Emissions of Vehicles based 
on Catboost Algorithm 
Xihong Fei University of Science and Technology of China 
Yi Fang University of Science and Technology of China 
Qiang Ling University of Science and Technology of China 
This paper proposes a classification model based on CatBoost algorithm 
to discriminate excessive exhaust emission of the vehicles. The carbon 
monoxide (CO), hydrocarbon (HC) concentrations and other related 
exhaust data emitted by vehicles are accumulated from the Urban Road 
Network Vehicle Emissions Monitoring System. The original exhaust data 
is pre-possessed to yield clean and accurate data. The CatBoost 
algorithm we applied is a new Boosting algorithm, which has the 
advantage of higher discrimination accuracy than traditional machine 
learning algorithms. We collected exhaust data for two separate districts 
in Beijing and Hefei, China. The experimental results confirm that the 
discrimination model based on CatBoost algorithm is superior to the 
traditional machine learning classification algorithms, which can achieve 
higher discrimination accuracy. 

15:10-15:30 MonC01-6 

Small sample face recognition based on ensemble deep learning 
Yuping Feng Qingdao University of Science and Tech. 
Tengfei Pang Qingdao University of Science and Tech. 
Mengqi Li Qingdao University of Science and Tech. 
Yuyu Guan Qingdao University of Science and Tech. 
The problem of small sample in face recognition is still a hot topic 
nowadays. How to improve the accuracy of face recognition in the case of 
small sample is very important, for this, this paper proposes a small 
sample face recognition method based on ensemble deep learning. In 
order to reduce the problem that the recognition rate decreases greatly 
due to the too small sample size, first, pixel transformation is carried out 
on the training database to obtain more training data of different scales; 
then, the training sets of different scales are classified, and deep learning 
convolutional neural network (CNN) is used for training respectively; 
finally, the CNN output results are trained as the meta-features of back 
propagation (BP) neural network by Stacking strategy of integrated 
learning, so as to obtain the model data of integrated deep learning and 
identify it. The ORL face database is used to verify the training sample 
set of 5 and 6 pieces per person. The experimental results show that the 
deep neural network using ensemble learning improves 7.5% and 5% 
respectively compared with the training method using CNN network 
alone, indicating the excellence of this algorithm. 

MonC02 Room02 
Space vehicle control (II) 13:30-15:30 
Chair: Zhaohui Wang    The 28th Research Inst. of China

 Electronics Tech. Group Corporation 
CO-Chair: Minjie Zhang China Academy of Space Tech. 

13:30-13:50 MonC02-1 

A Combined Semi-major Axis and Eccentricity Control Strategy for 
Orbit Maneuver 
Zhen Zhang The 28th Research Inst. of China Electronics

 Tech. Group Corporation 
Zhaohui Wang The 28th Research Inst. of China Electronics

 Tech. Group Corporation 
Yinghong Jia Beihang Univ. 
The target orbit designed for Earth-observation missions is usually 
parameterized by the semi-major axis and eccentricity. This paper 
introduces a combined semi-major axis and eccentricity control strategy 
(CSECS) for orbit maneuvers to guide a satellite to a target orbit with a 
single fixed thrust along the track direction, i.e., +x axis in the body frame. 
Due to the constraints of the working time of thrusters, a series of small 
maneuvers is required to move to the target orbit, rather than only a large 
one yielded from Lambert transfer. In order to avoid the 180o-in-pitch 
reorienting, some constraints on the initial orbit are proposed to ensure 

 Shanghai Electro-Mechanical Engineering  
Inst. 
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that the transfer from the initial to the target one can be accomplished via 
a series of accelerating maneuvers. Then, a practical algorithm to 
determine the maneuver sequence is developed by several pairs of 
impulse controls based on the geometry of eccentricity vectors. 
Furthermore, the CSECS is extended from the impulse to low-thrust 
thrust case. 

13:50-14:10 MonC02-2 

Attitude Planning of Single-Axis Underactuated Spacecraft with 
Forbidden Pointing Constraint 
Chao Duan Beihang Univ. 
Huaining Wu Beihang Univ. 
Qinglei Hu Beihang Univ. 
Wei Wang Shanghai Inst. of Satellite Engineering 
In this paper, an attitude maneuver problem for an underactuated 
spacecraft is studied subject to one conical forbidden pointing constraint. 
The torqueless axis is assumed fixing in one direction of the spacecraft 
body. The constrained maneuver is achieved by planning two steps of 
principle Euler rotations. For prospects of less rotation path, two 
categories of planning solutions, i.e. internal and external tangency, are 
obtained respectively. Furthermore, a special control law is developed to 
track the planning trajectory. Finally, numerical simulations are conducted 
to validate the effectiveness of the planning scheme.

14:10-14:30 MonC02-3 

Improved Phase Plane Attitude Control of Space Vehicles with 
Extended State Observer Considering Disturbance and Thruster 
Dynamics 
Lei Yang China Academy of Space Tech. 
Minjie Zhang China Academy of Space Tech. 
Lin Tian China Academy of Space Tech. 
Ping Wang China Academy of Space Tech. 
Modern space vehicles face the challenge of large disturbances in 
attitude control, such as the environmental torques, flex/slosh dynamics. 
Furthermore, the robust behavior of the attitude controller is largely 
restricted by the thruster dynamics. This paper presents a robust phase 
plane controller augmented by extended state observer with special 
attention on disturbance attenuation and thruster dynamics 
compensation. The proposed controller is validated with stability analysis 
and compared to the traditional phase plane controller in simulation 
studies, showing superior performance in disturbance rejection and 
reference tracking.

14:30-14:50 MonC02-4 

Multiple Missiles Cooperative Guidance Based on Proportional 
Navigation Guidance 
Qiangqiang Xu National Univ. of Defense Tech. 
Jianquan Ge National Univ. of Defense Tech. 
Tao Yang National Univ. of Defense Tech. 
In this paper, two open-loop cooperative guidance laws are proposed. 
First, a new time cooperative proportional navigation guidance (TCPNG) 
law is proposed based on the conventional proportional navigation 
guidance (PNG) law. In order to meet the impact time cooperative 
requirement, the navigation gain in the TCPNG law is designed as the 
function of the time error, which is the difference between the designated 
impact time and the time-to-go estimation of the missile. Second, an 
improved impact time control guidance (IITCG) law is proposed based on 
the existing impact time control guidance (ITCG) law. When the initial 
leading angle is large, the ITCG law may fail and there will be a 
singularity in the denominator in the later period of the guidance, which 
will cause the control instruction to oscillate. Therefore, the IITCG law is 
proposed to cope with this problem. Simulation results show that the 
TCPNG law can be applied to different initial leading angles and the salvo 
attack scenario. And the IITCG law can avoid the singularity in the later 
period of the guidance law, which solves the problem of the control 
instruction oscillation. 

14:50-15:10 MonC02-5 

Reentry Trajectory Optimization Based on Second Order Cone 
Programming 
Maoqin Tang Huazhong Univ. of Science and Tech. 
Qianwei He Huazhong Univ. of Science and Tech. 
Xiaoli Luo Huazhong Univ. of Science and Tech. 
Lei Liu Huazhong Univ. of Science and Tech. 
Yongji Wang Huazhong Univ. of Science and Tech. 
Zhongtao Cheng Huazhong Univ. of Science and Tech. 
In this paper, a trajectory optimization method based on second order 
cone programming (SOCP) is proposed for reentry trajectory 
optimization. The main idea of this method is to normalize and establish 
the corresponding nonlinear optimal control problem model based on the 
three degree of freedom model of the aircraft, and then convert the 
nonlinear optimal control problem such as trajectory optimization into 
SOCP problem by convexity. The main convexity means include 
separating the nonlinear control variables, linearizing the motion equation 

and performance index by Taylor expansion. Finally, the sequential 
SOCP problem is solved by primal dual interior point method. The 
simulation results of the fastest arrival trajectory optimization with no-fly 
zones show that the method can satisfy the constraints of reentry 
process. At the same time, it has high end precision, good convergence 
and small calculations. The proposed method can be applied to both 
offline and online trajectory optimization tasks. 

15:10-15:30 MonC02-6 

Geostationary Station Keeping Using Relative Orbital Elements with 
Model Predictive Control 
Hengguang Zou Beijing Inst. of Tech. 

China Academy of Space Tech. 
Jiliang Song Beijing Inst. of Tech. 
Junzheng Wang Beijing Inst. of Tech. 
Lei Zhang China Academy of Space Tech. 
Yuan Huang Beijing Inst. of Tech. 
In this paper, we consider the model predictive control (MPC) design for 
the geostationary (GEO) satellite in achieving the station keeping. We 
first introduce the GEO satellite orbit system with perturbation, for which 
the control framework through MPC strategy is constructed. Then, a 
relative orbital elements model is presented to characterize the specific 
properties of the GEO satellite. It is shown that by resorting to the relative 
orbital elements, the station keeping problem can be disposed by solving 
an optimization problem. Note that compared with the traditional station 
keeping methods, MPC strategy is flexible in control decision making, 
and it could handle a certain of constraints. In this paper, control 
constraints are considered to satisfy the maximum thrust force of the 
satellite. Numerical simulations are carried out to validate the 
effectiveness of the proposed control strategy in solving the GEO satellite 
station keeping problem. 

MonC03 Room03 
Intelligent control, computation and optimization (VI) 13:30-15:30 
Chair: Rongbo He  Anhui Univ. of Tech. 
CO-Chair: Zhixia Ye Information School Yunnan Normal Univ. 

13:30-13:50 MonC03-1 

Research on Optimization of Regional Power Grid Rapid 
Reconfiguration Model  
Tianqi Lu Economic Research Inst. 
Zhanjun Li State Grid Liaoning Electric Construction Company 
Zhuoran Song .State Grid Liaoning Electric Power Supply CO.,LT

D. 
Jian Zhang .State Grid Liaoning Electric Power Supply CO.,LT

D. 
Jing Gao Economic Research Inst. 
Combined with mathematical optimization theory, a mathematical model 
of regional power grid reconstruction based on 0-1 nonlinear 
programming is proposed. The model takes the minimum value of the 
state change of the transmission line of the whole network as the 
objective function, and advocates to adjust the operation mode of the grid 
under different conditions in the shortest time. Constraints include 220kV 
substation main transformer load and 110kV transmission line current 
carrying capacity (mainly directly connected to 220kV substation) within 
the specified range, 110kV network radiated power supply, there is no 
power supply island in the network. Constraints not covered in the model, 
such as 220kV flow section and voltage, will be verified in the next step 
using the PSASP synthesis program. 

13:50-14:10 MonC03-2 

Active Vibration Suppression of Thin Cylindrical Shells Laminated 
with Photostrictive Actuators via Self-organizing Fuzzy Sliding 
Mode Control  
Rongbo He Anhui Univ. of Tech. 
Shijie Zheng Nanjing Univ. of Aeronautics and  

Astronautic 
In this paper, the vibration suppression of a simply supported thin 
cylindrical shell laminated with photostrictive actuators is studied. In view 
of the model uncertainty existing in intelligent structure system, as well as 
the nonlinear and time-variant characteristics of photostrictive actuators, 
a self-organizing fuzzy sliding mode control (SOFSMC) method is 
developed to generate fuzzy control rules in real time during the active 
vibration suppression. By using this method, the number of fuzzy rule is 
reduced significantly, and the design of controller is simplified. To 
illustrate the performance of the proposed controller, the simulation 
results of SOFSMC are compared with that of traditional fuzzy controller 
(TFC). The comparison demonstrates that the SOFSMC is easier to 
realize the implementation procedure and achieves rapider vibration 
suppression even in the presence of parameter variations and external 
disturbances. 

14:10-14:30 MonC03-3 

MPC Control method of vehicle longitudinal collision avoidance 
based on hierarchical control 
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Youbo Jia Changchun Univ. of Architecture and Civil 
Engineering 

Shoutao Li Changchun Univ. of Architecture and Civil 
EngineeringAstronautic 

Rui Wang Jilin Univ. 
Pengpeng Sun Jilin Univ. 
Dingli Yu Liverpool John Moores Univ. 
In this paper, a hierarchical control method is proposed to design the 
vehicle longitudinal collision avoidance controller. After establishing the 
vehicle inverse longitudinal dynamics model, the upper layer acceleration 
model predictive controller and the underlying single neuron PID 
controller are designed respectively. The simulation results show that the 
controller can successfully avoid collision and satisfy the safety,stability 
and comfort. 

14:30-14:50 MonC03-4 

SVM combined Inversion Control Method in Microbial Fermentation 
Chengfeng Wang Jiangsu Univ. 
Yuhan Ding Jiangsu Univ. 
Yi Li Jiangsu Univ. 
Microbial fermentation productive process is a kind of high nonlinear 
system with uncertainty. Some key variables of these systems are difficult 
to measure, which influence the control and optimism of these systems 
severely. To realize the control of a microbial fermentation, we adopted 
right inversion method to linearize and decouple the original system and 
adopted left inversion method to obtain the directly immeasurable 
variables. This method combines the left inversion and right inversion to 
control a system, so it can be called the combined inversion control 
method. The corresponding controller can be called combined inversion 
controller. We adopted support vector machine (SVM) together with 
several differentiators and an integrator to construct the above controller 
to overcome the problems caused by the severe nonlinear and 
uncertainty of the microbial fermentation, and an SVM combined 
inversion controller came into being. The simulation results indicate that, 
the method presented in this paper can well implement the control of 
such systems as microbial fermentation with directly immeasurable 
variables. 

14:50-15:10 MonC03-5 

Study on Treatment Method of Solar Azimuth Inflection Point based 
on Fitting Equation  
Enwu Du Wuhan Second Ship Design & Research Inst. 
Jiannan Liu Wuhan Second Ship Design & Research Inst. 
Ying Zheng Wuhan Second Ship Design & Research Inst. 
Liang Li Wuhan Second Ship Design & Research Inst. 
Nanhang Luo Wuhan Second Ship Design & Research Inst. 
The solar tracking equipment can carry out the real-time tracking 
according to the position of the sun, but the inflection point may occur 
during the calculation process of the solar azimuth. By fitting the curve at 
the inflection point, the fitting equation is obtained, and the mathematical 
model at sunrise and sunset as well as the inflection point is established 
to further optimize the fitting equation. In the engineering application, the 
moment when the inflection point appears can be obtained according to 
the fitting equation, in order to find the correct solar azimuth. The 
research results show that the maximum error of the solar azimuth 
calculated by this method is less than 0.25° by taking the solar position in 
Nanjing area (32.00°N) as an example, together with its simple 
calculation, achieving great convenience for the calculation of the solar 
azimuth in engineering applications. 

15:10-15:30 MonC03-6 

Prediction of storage tobacco mildew based on BP neural network 
optimized by beetle antennae search algorithm  
Zhixia Ye Information School Yunnan Normal Univ. 
Lijun Yun Information School Yunnan Normal Univ. 
Yebo Wang Information School Yunnan Normal Univ. 
For the improper storage, tobacco leaf mildew causes huge economic 
losses to the tobacco industry. It is particularly important to build a simple 
and accurate prediction model of tobacco leaf mildew. In this paper, BP 
neural network model is established, beetle antennae search algorithm is 
used to optimize the initial weights and thresholds of the BP neural 
network, a new BAS-BP model is proposed to predict the mildew of 
stored tobacco leaves. Simulation results show that BAS-BP model has 
better prediction accuracy than the standard BP neural network. 
Compared with PSO-BP model, the accuracy is close, but BAS-BP takes 
less time. 

MonC04 Room04 
Optimal control and optimization (II) 13:30-15:30 
Chair: Xing-Long Lyu  Southeast Univ.

Room 510, building 6, No. 525, Yuanjiang  
Road 

13:30-13:50 MonC04-1 

Radar Jamming Strategy Allocation Algorithm based on Improved 
Chaos Genetic Algorithm 
Wei Pan Army Artillery and Air Defense Forces Academy Zhejiang Univ.
Xiao Jin Army Artillery and Air Defense Forces Academy Zhejiang Univ.
Huixiang Xie Army Artillery and Air Defense Forces Academy 
Yu Xia Army Artillery and Air Defense Forces Academy 
Aiming at the problem of how effectively interfere with multiple radars and 
improve the utilization efficiency of the jammers, this paper studies the 
evaluation criteria for the selection of jamming effect evaluation index. 
According to the evaluation criteria, the radar detection probability is 
selected as the index function to evaluate the jamming effect. The 
improved chaos genetic algorithm is applied to the allocation of 
interference strategy. This method solves the problems of traversing to 
find the optimal allocation of interference strategy, unable to adapt to the 
allocation of many-to-many interference and the large calculation 
compared with the allocation of one-to-many strategy. The simulation 
results show that this method not only improves the convergence, but 
also the convergence speed and the utilization efficiency of the jammer. 

13:50-14:10 MonC04-2 

A Methodology of Requirements Validation for Aviation System 
Development 
Xiao Fei Room 510, building 6, No. 525, Yuanjiang Road 
Chen Bin COMAC Shanghai Aircraft Design &Research Inst. 
Zhao Siming Room 510, building 6, No. 525, Yuanjiang Road 
Systems engineering is an interdisciplinary field of engineering and 
engineering management that focuses on how to design and manage 
complex systems over their life cycles. Requirements engineering is one 
of the main steps in systems engineering processes. Requirements 
validation is the process of ensuring that the specified requirements are 
sufficiently correct and complete so that the product will meet the 
stakeholder needs and expectations. The development of civil aviation 
systems requires high-quality products to be generated to ensure 
compliance with certification issues and safety considerations. Therefore, 
a formal approach to systems engineering is applicable and a 
well-defined process of requirement validation is necessary. This paper 
presents a requirement validation methodology for aviation systems 
development. The full paper describes the model and methods for the 
requirements validation process and identifies each step in the process in 
detail, including inputs, outputs, roles and responsibilities, and activities. 
This proposed methodology is executable for implementation and 
compliant with the certification guideline ARP4754A. Its applicability and 
completeness are tested via a dedicated case study.

14:10-14:30 MonC04-3 

The Observation Systems of Emplacement Reconnaissance and 
Verifying Radar based on Improved Chaos Genetic Algorithms 
Wei Pan Army Artillery and Air Defense Forces Academy 
Yu Han Army Artillery and Air Defense Forces Academy 
Feng Huang Army Artillery and Air Defense Forces Academy 
Lichao Ding Army Artillery and Air Defense Forces Academy 
The problem of managing sensors as one of optimal control of the 
resulting state estimator covariance matrix. Originally posed in the early 
days of optimal control, this problem has received little attention, despite 
the proliferation of active sensing systems and sensor networks and the 
resulting need to target observations to obtain useful state estimates 
while minimizing energy expenditure. The problem where the parameters 
of an observation system, to be selected from given set, are controlled 
in-the-loop. The necessary condition for optimality and a numerical 
scheme for finding these solutions. Finally, using a convenient 
parameterization of the ambiguity function for a certain class of pulsed 
emplacement reconnaissance and verifying radar systems, we apply this 
theory to optimal tracking of a target with known dynamics.

14:30-14:50 MonC04-4 

The Hospital Outpatient Process Mining Algorithm based on 
Improved Chaos Genetic Algorithm 
Zhanguo Chai Northern Theater Command General Hospital 
Lichao Ding Army Artillery and Air Defense Forces Academy 
Shaolin Xu Army Artillery and Air Defense Forces Academy 
A process mining algorithm based on improved chaos genetic algorithm 
is proposed by optimizing the outpatient treatment process and 
combining information technology with management technology. The 
randomness and ergodicity of chaos are used to make up for the slow 
evolution speed and poor gene diversity of genetic algorithm. This 
algorithm can make full use of the log data resources generated by the 
medical information system to mine out the optimized process. The 
efficiency of hospital operation is improved. The correctness and validity 
of the proposed method are verified by the process of outpatient and the 
corresponding data of the hospital information system. 

14:50-15:10 MonC04-5 

Adaptive PID Controller Design Method based on PSO 
Honghao Zhong Beijing Aerospace Automatic Control Inst. 

CO-Chair: Xiao Fei 
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Wenyan Bai Beijing Aerospace Automatic Control Inst. 
Wanwei Huang Beijing Aerospace Automatic Control Inst. 
Zongzhun Zheng Beijing Aerospace Automatic Control Inst. 
Although the classical PID controller is most widely and successfully used 
in engineering systems, the existing challenges focus on the parameters 
tuning problem of PID. The aim of this paper is to give an optimal 
parameters tuning method of PID. An adaptive PID controller is proposed 
by auto-tuning the parameters of PID controller to guarantee satisfactory 
performance in the frequency domain, which is more convenient for 
engineer. The parameters optimization of the adaptive PID controller is 
accomplished by PSO, which achieves the control goals through the 
fitness function design based on the desired phase margin and the 
amplitude margin. The feasibility and effectiveness of the method is 
verified by the simulation of the hypersonic vehicle in the pitch plane. 

15:10-15:30 MonC04-6 

Solving Large-scale Discrete-time Algebraic Riccati Equations by 
Doubling 
Xing-Long Lyu Southeast Univ. 
Tiexiang Li Southeast Univ. 
Eric King-wah Chu Monash Univ. 
This paper aims to the solution of large-scale discrete-time algebraic 
Riccati equation D(X)三- X + ATX(I-GX)-1A + H = 0 with numerically 
low-ranked solutions. Based on the original structure-preserving doubling 
algorithm (SDA), we develop the large-scale doubling algorithm by 
applying Sherman-Morrison-Woodbury formula, using QR 
decomposition, SVD to compress and truncate the approximate solutions 
properly. The resulting large-scale doubling algorithm has an O(n) 
computational complexity and memory requirement per iteration and 
converges essentially quadratically. A detailed error analysis is given. 

MonC05 Room05 
Stochastic systems 13:30-15:30 
Chair: Guoliang Wang  Liaoning Shihua Univ. 
CO-Chair: Mingyue Cui Yantai Univ. 

13:30-13:50 MonC05-1 

Finite-time State and Output Feedback Guaranteed Cost Control of 
Discrete-time Stochastic Systems 
Zhonghua Wei Shandong Univ. of Science and Tech. 
Xikui Liu Shandong Univ. of Science and Tech. 
This paper is devoted to the problem of state and output feedback 
finite-time guaranteed cost control for discrete-time stochastic system. 
We can obtain two sufficient conditions for the existence of state and 
output feedback controllers by the definition of stochastic finite-time 
guaranteed cost control. The finite-time stochastic stability of 
discrete-time closed-loop systems is discussed. Furthermore, the upper 
bound of quadratic cost function is ensured. Finally, two examples are 
presented to demonstrate the efficiency of the results. 

13:50-14:10 MonC05-2 

Random adaptive trajectory tracking of bridge crane system driven 
by DC-motors 
Mingchao Li Yantai Univ. 
Cun Yang Yantai Univ. 
Mingyue Cui Yantai Univ. 
Zhaojing Wu Yantai Univ. 
For bridge crane system driven by DC-motors with unknown parameters, 
this paper focuses on the problem of modeling and adaptive tracking 
control under random disturbances. By equivalently regarding the effect 
of random noises as force, torque or voltage disturbed by colored noises, 
a random model is constructed. Noting the structural properties of the 
model, a Lyapunov function is skillfully constructed and an adaptive 
trajectory tracking controller is designed such that the tracking error can 
be made as close to zero as possible by tuning design parameters, and 
the closedloop system is noise-to-state-practically stable in probability. 
The simulation result demonstrates the effectiveness of the control 
scheme. 

14:10-14:30 MonC05-3 

Adaptive tracking control of stochastic nonlinear systems with 
unknown powers 
Huijuan Li Ludong Univ. 
Wuquan Li Ludong Univ. 
Ying Liu Ludong Univ. 
This paper investigates the adaptive tracking problem for a class of 
high-order stochastic nonlinear systems with unknown powers and 
nonlinear parameterization. By using the parameter separation technique 
and adding a power integrator design method, an adaptive controller with 
upper and lower bounds of the unknown powers is successfully designed 
to guarantee that all the states of the closed-loop system are bounded in 
probability and the tracking error can be regulated into a small 
neighborhood of the origin in probability. Finally, a simulation example is 
provided to illustrate the effectiveness of the designed controllers. 

14:30-14:50 MonC05-4 

Consensus stabilization of multi-agent system with the existence of 
faults in some agents 
Guoliang Wang Liaoning Shihua Univ. 
Lei Xu Liaoning Shihua Univ. 
Yadong Chen Liaoning Shihua Univ. 
In this paper, it focus on multi-agent systems with the consensus 
problem, which have only a little faults quot among agents. Firstly, a 
model is proposed that contains a time-varying uncertain matrix to 
elaborate the above phenomenon. A lot of fault combinations are added 
to agents, but the consensus analysis are set to be fault-free by simple 
conditions. Secondly, two kinds of consensus stabilization methods 
constructed deal with original subsystem whose conditions are LMI 
forms. In addition, some comparisons of methods are showed that when 
to choose a suitable one. Finally, the proposed methods are used by a 
numerical example to demonstrate the effectiveness. 

14:50-15:10 MonC05-5 

State Maintenance Strategy of Wind Turbine Based on Stochastic 
Degradation Model 
Xuping Duan Lanzhou Jiaotong Univ. 
Hongsheng Su Lanzhou Jiaotong Univ. 
Dantong Wang Lanzhou Jiaotong Univ. 
At present, the maintenance of wind turbines is mainly based on regular 
maintenance and post-failure maintenance, which is prone to cause over 
maintenance and insufficient maintenance, and wind turbine failures are 
random events. Therefore, a state maintenance strategy of wind turbine 
based on stochastic degradation model is proposed. The degradation 
process of wind turbine is described by stochastic differential equation. 
The availability of wind turbines is analyzed based on the update process 
theory. Secondly, the optimal maintenance time combination of the wind 
turbine is calculated based on the availability constraint; finally, it is 
verified by Matlab simulation.The results show that compared with the 
periodic maintenance strategy and the Weibull model maintenance 
strategy, the strategy proposed in this paper has lower maintenance 
costs, effectively avoids over maintenance and insufficient maintenance, 
and ensures high reliability of the wind turbine. 

15:10-15:30 MonC05-6 

Mean-Field Type Leader-Follower Stochastic Differential Game with 
Asymmetric Information 
Yu Wang Shandong Univ. 
In this paper, we consider a kind of mean-field type leader-follower 
stochastic differential game with asymmetric information, where the 
leader’s information is a sub-σ-algebra of the follower’s. By stochastic 
maximum principle and stochastic filtering technique, we get four Riccati 
equations and the filtering equation of state. Then, the Stackelberg 
equilibrium of feedback form is obtained. 

MonC06 Room06 
Theory and application of linear system (I) 13:30-15:30 
Chair: Shuo Li Hangzhou Dianzi Univ. 
CO-Chair: Huaitao Shi Shenyang Jianzhu Univ. 

13:30-13:50 MonC06-1 

Exponential stability for positive singular systems without/with 
time-varying distributed delays 
Zijing Cao Hangzhou Dianzi Univ. Zhejiang Univ.
Shuo Li Hangzhou Dianzi Univ. Zhejiang Univ.
Zhengrong Xiang Nanjing University of Science and Tech. 
This paper analyzes the problem of positivity and exponential stability for 
positive singular systems (PSSs) without/with time-varying distributed 
delays. Firstly, by using the singular value decomposition technique, a 
sufficient and necessary condition of positivity is firstly developed for the 
system without or with time-varying distributed delays, respectively. 
Then, based on the co-positive Lyapunov function approach, a sufficient 
condition of exponential stability is derived for the PSSs in delay-free 
case. Furthermore, considering the time-varying distributed delay case, a 
suffi- cient delay-dependent condition of exponential stability is derived 
for the PSSs via the co-positive Lyapunov-Krasovskii functional 
approach. The obtained exponential decay rate can be adjusted 
according to various actual situations. Two examples are finally 
presented to show the feasibility and effectiveness of the obtained 
results. 

13:50-14:10 MonC06-2 

Cooperative Output Regulation of Discrete-time Linear Multi-Agent 
Systems with Event-Triggered Adaptive Distributed Observer 
Maxiao Hou Shenyang Jianzhu Univ. 
Yuhou Wu Shenyang Jianzhu Univ. 
Huaitao Shi Shenyang Jianzhu Univ. 
Xiaotian Bai Shenyang Jianzhu Univ. 
Jie Sun Northeastern Univ. 
In this paper, the event-triggered adaptive distributed observer is applied 
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to solve the problem of cooperative output regulation for discrte-time 
linear multi-agent systems. Firstly, we propose two distributed 
event-triggered strategies, one is relative threshold event-triggered 
strategy, the other is switching threshold event-triggered strategy. Then 
we apply these two event-triggered strategies to an adaptive distributed 
observer, which does not need each follower to know the leader s matrix 
information, so it can be fully distributed. Finally, the effectiveness of the 
method is illustrated by digital simulation.

14:10-14:30 MonC06-3 

Finite-time stabilization for a class of uncertain continuous time 
systems with time-varying delay 
Lusheng Yao Nanjing University of Science and Tech. 
For finite-time stability, it is extremely difficult to design feedback 
controller based on analysis result which contains double integral in the 
Lyapunov-Krasovskii-like functional. The conditions obtained by using 
conventional techniques contain bilinear items and can t be calculated 
effectively. This paper proposes a general procedure to address this 
issue by introducing a set of original LMIs to deal with the eigenvalue 
problem and using projection lemma to decouple decision variables. An 
example is given to illustrate the effectiveness of the proposed method.

14:30-14:50 MonC06-4 

State Estimation for Second-order Linear Systems: A 
Sructure-improved First-order Observer 
Long-Wen Liu South China University of Tech. 
Wei Xie South China University of Tech. 
In this paper, a structure-improved first-order observer is proposed to 
more accurately estimate the state and its derivative in the second-order 
system. Firstly, under the time-invariant change of coordinates, the novel 
structure of an improved first-order observer is given to deal with the 
problem where the derivative of the position estimation is not equal to the 
estimation of state vector for all time, and further, the sufficient conditions 
for the existence of such an observer is obtained as a type of the 
full-actuated second-order Sylvester equations, directly related to the 
second-order system coefficient matrices. Secondly, on the basis of the 
proposed existence conditions, the parametric method of the improved 
first-order observer is presented by adopting the solutions of the 
Sylvester equation. Finally, the correctness of the proposed method is 
illustrated through numerical simulation about a simple flexible-joint 
mechanism. 

14:50-15:10 MonC06-5 

Stability Analysis and Controller Design for Quadratic Systems with 
Time Delay 
Fu Chen Shanxi Datong Univ. 
In this note, we deal with the stability and stabilization problems for 
quadratic systems with time delay. By using the quadratic Lyapunov 
function, Razumikhin-type techniques and a so called Finslers lemma , 
delay-independent sufficient conditions for local stability and local 
stabilization for quadratic time-delay systems are derived in terms of 
linear matrix inequalities (LMIs). Based on these sufficient conditions, 
iterative linear matrix inequality algorithms are proposed for maximizing 
the stability regions of the systems. Finally, two examples are given to 
illustrate the effectiveness of the methods presented in this paper. 

15:10-15:30 MonC06-6 

Finite-time Stability of Discrete-time Switched Positive Linear 
Systems 
Wang Xuefei Jiangnan Univ. 
Wen Jiwei Jiangnan Univ. 
This paper investigates finite-time stability (FTS) for discrete-time 
switched positive linear systems (DSPLSs) subject to average dwell time 
switching by employing multiple linear copositive Lyapunov functions 
(MLCLFs). MLCLFs are taken in non-quadratic form by using positive 
states of SPLSs to compensate general results of common quadratic 
Lyapunov functions. Sufficient conditions of FTS for DSPLSs are 
established. An illustrative example is given to demonstrate the 
effectiveness of the proposed method. 

MonC07 Room07 
Motion control (II) 13:30-15:30 
Chair: Weihai Zhang  Shandong Univ. of Science 

and Tech. 
CO-Chair: Yang Xiaofei Jiangsu Univ. of Science and Tech. 

13:30-13:50 MonC07-1 

Fractional-Order Nonsingular Terminal Sliding Mode Control of 
Uncertain Robot Neural Network 
Weihai Zhang Shandong Univ. of Science and Tech. 
Jianguo Guo Shandong Univ. of Science and Tech. 
Zunjie Yu Shandong Univ. of Science and Tech. 
Aiming at the problem of low tracking accuracy and slow convergence 

speed of robot trajectory tracking control system with uncertainties and 
external disturbances, an adaptive fractional-order fast terminal sliding 
mode controller based on radial basis function (RBF) neural network is 
proposed. First of all, the method adopts nonsingular fast terminal sliding 
mode control, which makes the system converge to the equilibrium point 
in a limited time, and uses the fractional-order controller to improve the 
tracking performance of the controller. Moreover, we use RBF neural 
network to approximate unknown non-linear function of the system, and 
combine with adaptive compensation mechanism to realize model-free 
control. The stability of the closed-loop system is proved by the Lyapunov 
stability theorem. Finally, taking the manipulator as an example to verify 
the theory. The simulation results show that the proposed method can 
improve the tracking performance and system convergence speed, 
enhance the robustness to modeling errors and external disturbances, 
and weaken the chattering generated by the systemt. 

13:50-14:10 MonC07-2 

The Controller Design of the Water-Aerial Vehicle Based on Variable 
Gain PID 
Liu huanxiao Zhenjiang Vocational Tech. College 
Meng Zihan Jiangsu Univ. of Science and Tech. 
Yang Xiaofei Jiangsu Univ. of Science and Tech. 
Ding Shihong Jiangsu Univ. 
Combining the advantages of unmanned aerial vehicle (UAV) and 
unmanned surface vehicle (USV), water-aerial vehicles satisfy the 
requirements of operation in water-air amphibious environment. Due to 
the medium characteristics of air and water are different, it is difficult to 
maintain stability of the amphibious vehicle in the operation stage of 
transition. In order to solve this problem, the mathematical models of the 
amphibious vehicle are established in different motion stages, and one 
stability controller is designed based on the variable gain PID. The 
simulation results show that the proposed control method is feasible and 
meets the requirements of the water-air amphibious vehicle.

14:10-14:30 MonC07-3 

DSP-Based Uniaxial Solar Tracking System 
Hao Huang Chinese Academy of Sciences 

State Key Laboratory of Robotics 
Institutes for Robotics and Intelligent Manufacturing 

Wei Zhang Chinese Academy of Sciences 
State Key Laboratory of Robotics 

Institutes for Robotics and Intelligent Manufacturing 
Bopi Jin Chinese Academy of Sciences 

State Key Laboratory of Robotics 
Institutes for Robotics and Intelligent Manufacturing 

Sheng Gao Chinese Academy of Sciences 
State Key Laboratory of Robotics 

Institutes for Robotics and Intelligent Manufacturing 
Solar tracking system is a device which can automatically locate and 
track the sun. It is mainly used to improve the power generation efficiency 
of solar array. At present, due to the development of the photovoltaic 
industry, more and more attention has been paid to solar tracking system. 
However, the previous solar tracking system can not meet the precision 
requirements, or the cost is too high to promote. Aiming at these two 
problems, this paper proposes a new solar tracking system, which uses 
DSP as microcontroller, collects illumination signals from the sensor to 
determine the position of solar illumination, and drives a motor to make 
the sensor rotate with the position of solar illumination, so that the sensor 
can always follow the sun illumination. It has the characteristics of high 
precision, simple structure and low cost. 

14:30-14:50 MonC07-4 

Recursive Slidingmode Dynamic Surface Adaptive Control for 
Surface Vessels Trajectory Tracking with Input Saturation 
Yannan Bi Dalian Maritime Univ. 
Zhipeng Shen Dalian Maritime Univ. 
Haomiao Yu Dalian Maritime Univ. 
Chen Guo Dalian Maritime Univ. 
In this paper, we present a MLP neural network-based recursive sliding 
mode dynamic surface control scheme for a fully actuated surface vessel 
with uncertain dynamics and external disturbances, where the control 
input are required to be constrained. First, the minimum learning 
parameter (MLP) neural networks (NNs)-based are designed to enhance 
the robustness against model uncertainties. Subsequently, an adaptive 
law is employed to compensate neural networks approximation errors 
and disturbances. The recursive sliding mode control method combined 
with dynamic surface control (DSC) is designed to eliminate repeated 
derivative of virtual control laws and enhance systems robustness. To 
address control input constraints, a smooth hyperbolic tangent function is 
incorporated with the control scheme in order to reduce the risk of 
actuator saturation. At the same time, the Nussbaum function is used to 
compensate for the saturation approximation and ensure the stability of 
system. We show that under the proposed control method, despite the 
presence of system uncertainties and disturbances, the tracking errors 
can converge into arbitrarily small neighborhoods around zero, while the 
constraint requirements on the control force and torque will not be 
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violated. By using the Lyapunov function, it is proven that the proposed 
control method can guarantee the uniform boundedness of all the closed 
loop signals. Finally, simulation results further demonstrate the 
effectiveness of the proposed method. 

14:50-15:10 MonC07-5 

Design of the motion control system for Inkjet printers Based on 
EtherCAT 
Hanning Wang Zhejiang Univ. 

Huanan Industrial Tech. Research Inst. of 
Zhejiang Univ. 

Gangfeng Yan Zhejiang Univ. 
Huanan Industrial Tech. Research Inst. of 

Zhejiang Univ. 
With the innovation and integration of technology, inkjet printing has been 
successfully applied in the field of microelectronics production. However, 
it poses a great challenge to the motion control ability of inkjet printer. The 
traditional inkjet printing adopts semi-closed loop control, which ensures 
print accuracy by controlling the printing head to move at a uniform 
speed. This is not applicable in the field of microelectronics production, 
especially some flexible electronic products. In addition, the traditional 
inkjet printing is to print line by line or column by column, which is not 
suitable for some occasions where continuous inkjet oblique lines or 
curves are required in the field of microelectronics production. Based on 
the above problems, the design scheme of applying the EtherCAT 
protocol to the motion control system of inkjet printer is proposed. 
Nowadays, in the field of microelectronics production, it is generally 
cooperate with image processing technology to perform closed-loop 
control of servo motors. In order to reduce the time-consuming image 
processing, it is necessary to transfer the image recognition work to a 
high-performance computer outside the servo motor controller. The 
EtherCAT protocol has a high real-time performance, which ensures that 
the controller can quickly receive commands from the host computer, 
which is helpful to improve the working efficiency of the inkjet printer. 
Drawing the slashes and curves requires controlling the two axes of the 
inkjet printer synchronously; just right the specific function of the 
EtherCAT can help multiple controllers achieve time synchronization. 
Obviously, the ink-jet printer using the motion control system based on 
the EtherCAT protocol has a great application prospect. 

15:10-15:30 MonC07-6 

The Design of Multi-motor Coordinated Control System Based on 
Sine Pulse Width Modulation 
Yong Zhou Northwestern Polytechnical Univ. 
QinYu Jiang Northwestern Polytechnical Univ. 
Jiayin Lou Northwestern Polytechnical Univ. 
Hao Zhou Northwestern Polytechnical Univ. 
In this paper, a multi-motor coordinated control system based on Sine 
Pulse Width Modulation (SPWM) is designed to solve the problem of 
vehicle lifting. Firstly, the control circuit and power drive circuit of the 
system are designed. The motor rotation is controlled by bipolar SPWM 
and the coordination of the multi-motor is controlled by double Digital 
Signal Processor (DSP). Then the SPWM generator, electronic control 
system and controller thermal analysis are modeled and simulated by 
Simulink and ANSYS. Finally, the motor operation optimization,SPWM 
output and system load operation are verified experimentally.The results 
show that the electronic control system has good performance and can 
meet the engineering requirements. 

MonC08 Room08 
Pattern recognition and intelligent machines(V) 13:30-15:30 

Chair: Yanchao Zhang  Northeastern Univ.
  China Univ. of Petroleum 

13:30-13:50 MonC08-1 

A LCD Screen Mura Defect Detection Method Based on Machine 
Vision 
Yanchao Zhang Northeastern Univ. 
Yu Zhang Northeastern Univ. 
Jun Gong Northeastern Univ. 
In the production process, the LCD screen will inevitably have various 
defects such as dead pixels, bad lines, and block defects. Among them, 
the Mura defect is one of the defects with high misdetection rate because 
of its low contrast and blurred contour. This paper studies the detection of 
Mura defect and proposes the following innovations: (1) Compared with 
other low-pass filters, filtering periodic high frequency texture background 
by Gabor filters can enhance the local contrast of the Mura region 
effectively. (2) In order to remove the effect of uneven brightness while 
retaining the Mura defect, the image is subjected to brightness 
equalization based on Retinex theory, which enhances the global 
contrast of the Mura region. (3) Under the premise of retaining defect 
information, the image is downsampled by selecting appropriate 
coefficients through experiments, which improves the efficiency of the 
algorithm. This method was tested with the sample images collected at 
the industrial site. The detection accuracy reached 93.6% and the 

average detection time is 0.632 seconds, which meet the requirements of 
industrial detection. 

13:50-14:10 MonC08-2 

Mixed Normal Vector Estimation Strategy for Unstructured Point 
Clouds 
Zhaochen Zhang Nanjing univ. of Posts and Telecommunications 
Wenkai Shi Nanjing univ. of Posts and Telecommunications 
Rui Wu Nanjing univ. of Posts and Telecommunications 
Mengjuan Yu Nanjing univ. of Posts and Telecommunications 
Jianhui Nie Nanjing univ. of Posts and Telecommunications 
The normal vector is a basic attribute of point clouds and it has important 
applications in point clouds matching, surface reconstruction, feature line 
extraction and many other domains. Traditional normal vector estimation 
methods have poor robustness and are vulnerable to complex features, 
noise and outliers. Recently, convolutional neural network (CNN) has 
made great progress in normal vector estimation. However, the algorithm 
needs high hardware configuration and the efficiency becomes low on 
devices without Graphic Processing Unit (GPU). To address the problem, 
we propose a normal vector estimation algorithm combining the principal 
component analysis (PCA) and CNN. Firstly, with Surface Variation (SV) 
applied, the point clouds is divided into two subsets: the feature region 
and the flat region. Then, the PCA algorithm is adopted in the flat region 
while the CNN method is adopted in the region close to complex features. 
Meanwhile, the structure of an existing CNN is optimized to reduce the 
running time and improve the estimation accuracy. Experiments show 
that our method achieves good results in dealing with complex features 
and noise. Also, compared with CNN with the original network structure, 
the algorithm effectively reduces the computation time and improves the 
accuracy of normal vector estimation. 

14:10-14:30 MonC08-3 

Edge and Node Graph Convolutional Neural Network for Human 
Action Recognition 
Gang Li Shanghai Jiao Tong Univ. 
Shengjie Yang Luoyang Institute of Electro-optical Equipment 
Jianxun Li Shanghai Jiao Tong Univ. 
The skeleton-based method in the task of human action recognition has 
been a research hotspot in recent years. Graph Convolutional Neural 
Networks (GCNs) are often utilized in extracting the spatial features of 
skeleton joints data. However, Skeleton joints, the product of pose 
estimation algorithms, cover only part of spatial information. Skeleton 
edges, which are in the representation of orientations and center 
coordinates of bones, also contain critical information. Our work explores 
how skeleton edges and skeleton nodes work with each other. 
Furthermore, we design a two-stream network with a specially designed 
fusion mechanism, named Edge and Node Graph Convolutional Neural 
Network (EN-GCN). Experimental results on the NTU-RGB+D 
large-scale dataset confirm the superiority of our model. 

14:30-14:50 MonC08-4 

Efficient DDPG via the Self-Supervised Method 
Guanghao Zhang Shanghai Jiaotong Univ. 
Hongliang Chen Shanghai Jiaotong Univ. 
Jianxun Li Shanghai Jiaotong Univ. 
In this paper, embedded with self-supervised learning network, an 
efficient DDPG(Deep Deterministic Policy Gradient) RL algorithm is 
investigated. With more essential characteristics of observing data 
included, the inputs of actor network and critic network of DDPG are 
replaced by the high-dimensional outputs from feature extracting layers 
and forward network respectively. Additionally, the parameters of these 
auxiliary layers are optimized with a self-supervised method by 
minimizing predicting errors, and thus both optimizing progresses can run 
parallelly and simultaneously. Lastly, an antagonistic air-fight simulation 
with a novel customized training index is introduced to perform the 
effectiveness and rising efficiency of our self-supervised DDPG RL 
algorithm. 

14:50-15:10 MonC08-5 

Multi-view classifier based on Probabilistic Collaborative 
Representation and Latent Representation 
Jian-wei Liu China Univ. of Petroleum 
Hui-dan Zhao China Univ. of Petroleum 
Run-kun Lu China Univ. of Petroleum 
Xiong-lin Luo China Univ. of Petroleum 
Multi-view is quite more effective at improving the training of model than 
merely using single view. However, most existing multi-view learning 
algorithms only either pay attention to consistency or complementary 
principle among views, not making full use of multi-view data. Due to its 
high complexity, algorithm considering both complementarity and 
consistency has limited ability to process large-scale data. On the basis 
of Probabilistic Collaborative Representa-tion based Classifier (ProCRC), 
we propose Probabilistic Collaborative Representation based Classifier 
for Multi-View (ProCRC-MV), which jointly maximizes the likelihood that a 

CO-Chair: Jian-Wei Liu 
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test example belongs to the co- subspace of each class. Learning 
subspace in the process of collaborative representation, considering 
consistency and complementarity concur-rently, ProCRC-MV can 
achieve promising classification performance. Meanwhile, it has low 
computational complexity, fast running speed, and can still maintain good 
performance when dealing with large-scale data. ProCRC-MV has the 
ability for subspace learning based on self-representation, so we 
combain latent representation learning for better search-ing subspace 
with ProCRC-MV to construct a novel classifier called LProCRC-MV, the 
ability of LProCRC-MV to process complex data is further enhanced 
comparing with ProCRC-MV. 

15:10-15:30 MonC08-6 

Hot-Spot Detection for Thermographic Images of Solar Panels 
Jia Chen Univ. of Science and Technology of China 
Yongjun Li SNEGRID Technology Co., LTD. 
Qiang Ling Univ. of Science and Technology of China 
Hot-spot detection facilitates the discovery of damaged solar panels, 
which plays a critical role in the solar energy utilization. Since most 
hot-spots are not visibly distinguishable in ordinary optic images, it is 
necessary to take thermographic images for hot-spot detection. This 
paper proposes a method to detect hot-spots for thermographic images 
of solar panels. Firstly, a thermographic image is transformed from the 
RGB color space to the HSV color space and all cells of solar panels are 
segmented based on the H channel. Secondly, the edges of solar panels 
are extracted using the Canny edge detection algorithm. Then, cells of 
solar panels are segmented based on the extracted edges, and the mean 
and standard deviation of each segmented cell in the B channel are 
computed to construct features. Finally, a support vector machine(SVM) 
decides whether there is any hot-spots in each cell based on the 
extracted features of that cell. To further enhance the robustness against 
overexposure of thermographic images, the mean and standard deviation 
of a cell in the gray space are also computed and combined with the 
mean and standard deviation of that cell in the B channel to construct 
composite features, which are taken in the decision of SVM. 
Experimental results confirm the effectiveness of the proposed hot-spot 
detection method. 

Room09 
13:30-15:30 

MonC09 
Decision-making theory and method (II) 
Chair: Jiahui Chen  Space Engineering Univ. 

13:30-13:50 MonC09-1 

A Decision-making Model under the Assumption of Insufficient 
Knowledge and Resource 
Nady Northwest Minzu Univ. 
Xiang Li Temple Univ. 
The classical decision theory and the Markov decision model are not 
proper models of decision-making process of people in a realistic 
environment. Although some scholars from the field of management have 
been trying to construct heuristic-primed decision-making theory inspired 
from cognitive psychology, they have not reflect the principle of the 
heuristics-primed decision process described in cognitive science. This 
paper proposes a decision-making model under the assumption of 
insufficient knowledge and resource, and the beliefs, desire and Intention 
of the model are handled by the Non-Axiom Logic, which is the logic part 
of the Non-Axiomatic Reasoning System, NARS. The model was used to 
represent a firefighting process of a firefighting commander, and the 
testing cases have been correctly processed. The proposed model will 
provide a solution for building an improvisional decision-making model in 
the real environment. 

13:50-14:10 MonC09-2 

New ranking methods of intuitionistic fuzzy numbers and 
Pythagorean fuzzy numbers 
Qiang Zhang Air Force Engineering Univ. 
JunHua Hu Air Force Engineering Univ. 
An Liu Air Force Engineering Univ. 
GuoMing Chen Air Force Engineering Univ. 
QiMin Yan Air Force Engineering Univ. 
The ranking method can distinguish the size of intuitionistic fuzzy 
numbers and Pythagorean fuzzy numbers, and plays an important role in 
the application of intuitionistic fuzzy sets and Pythagorean fuzzy sets. 
Based on the summary of classic ranking methods, this paper proposes 
some new ranking methods. Firstly, some basic concepts of intuitionistic 
fuzzy set and Pythagorean fuzzy set are introduced. Secondly, four 
existing ranking methods of intuitionistic fuzzy numbers and four existing 
ranking methods of Pythagorean fuzzy numbers are summarized. Then, 
the new ranking methods of intuitionistic fuzzy numbers and Pythagorean 
fuzzy numbers are proposed respectively. Finally, the accuracy and 
reliability of the new ranking methods are verified by case analysis.

14:10-14:30 MonC09-3 

Research on Portfolio Selection Model Based on Fuzzy High Order 
Moment 

Xiaolian Meng Nanjing Univ. of Science and Tech. 
Jiajun Huang Nanjing Univ. of Science and Tech. 
Firstly, based on Markowitz's traditional mean-variance model, a 
innovative Portfolio Selection Model Based on Fuzzy High Order Moment 
is proposed, in which the possibilistic mean value of investment return is 
selected to quantify the return of the portfolio, and the possibilistic 
absolute semi-deviation of investment return is used to measure the 
investment risk instead of the variance. In addition, considering that the 
return on investment does not meet the normal distribution, the 
third-order possibilistic moment of the return on investment is used to 
measure the skewness, and the fourth-order possibilistic moment of the 
return on investment is used to measure the kurtosis. Secondly, an 
improved multi-objective particle swarm optimization is designed to solve 
the proposed model. Finally , the historical data of the Shanghai Stock 
Market is used to verify the applicability and effectiveness of the 
proposed model and algorithm.

14:30-14:50 MonC09-4 

System Maturity Assessment Model Based on Uncertainty 
Measurement Method of Information Systems 
Hongfa Ke Space Engineering Univ. 
Jiahui Chen Space Engineering Univ. 
Yanan Kong Space Engineering Univ. 
Xi Qian Space Engineering Univ. 
For uncertainty measurement problem in the assessment process of 
technology maturity level and integration maturity level, System maturity 
assessment model based on uncertainty measurement method of 
information systems is proposed. Firstly, assessment architecture of 
system maturity level of information systems, which consists of 
technology maturity level and integration maturity level, is constructed. 
Secondly, uncertainty measurement assessment model based on 
confidence identification criteria and short board principle is introduced. 
And finally, an example of system maturity level assessment of a 
command and control system is given. The example result shows that the 
proposed method is reasonable and valid. 

14:50-15:10 MonC09-5 

Optimized Methods for the Quantitative Analysis and Modeling of 
Weapon System’s Testability Indicators 
Zongren Xie Academy of Military Science. 
Kui Geng Academy of Military Science. 
Yi Liu Academy of Military Science. 
Qiong Liu Academy of Military Science. 
At present, the quantitative analysis and modeling of testability indicators 
are rarely explored. This paper presents the quantitative analysis on 
equipment testability indicators by combining the similarity model and 
empirical estimation in the theory of analogy, and builds the 
comprehensive calculation model for testability indicators based on the 
Markov chain. Moreover, it explores the methods for quantitative 
modeling and determination of such testability indicators as fault 
coverage rate and fault list. Some calculations are conducted to analyze 
the stages and situations to which these methods are applicable within 
the life cycle of equipment, so as to provide the methodological support 
and theoretical basis for the research and development, general design 
and combat application of weapon system. 

15:10-15:30 MonC09-6 

Research on the Interval Estimation of Aircraft Fuel Consumption 
based on the Data Distribution Characteristics 
Xi Wang Civil Aviation Univ. of China. 
Jingjie Chen Civil Aviation Univ. of China. 
The interval estimation of aircraft fuel consumption is an important basis 
for airline system planning and operation decision. In order to solve the 
problem that the dispersion characteristics of actual payloads, itinerary 
difference in traditional fuel consumption estimation, and the uncertainty 
of operating environment and pilot accustomization and other factors are 
not fully considered,which affects the overall interval estimation results, 
this paper proposed an aircraft fuel consumption interval estimation 
method based on data deviation and density distribution 
under-sampling(US-D-DD). For all itineraries of the same type of aircraft, 
considering the deviation and density distribution of the data, the 
relevance vector machine(RVM) is used to establish the aircraft fuel 
consumption interval estimation model, and the aircraft fuel consumption 
interval estimation results with a certain level of confidence are obtained. 
Finally, the comprehensive evaluation index is given, and the results 
before and after considering the data distribution characteristics are 
compared. The experimental results show that the method achieves 
better interval estimation effect and verifies its effectiveness. 

MonC10 Room10 
Fault diagnosis and predictive maintenance (V) 13:30-15:30 

Chair: Fajun Yu  Zhongyuan Univ. of Tech.
CO-Chair: Hang Gao National Univ. of Defense Tech. 
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13:30-13:50 MonC10-1 

Fault diagnosis of rolling bearing in multi-dimensional entropy 
space 
Shaohui Li Univ. of Jinan 
Yongjian Sun Univ. of Jinan 
Xiaohong Wang Univ. of Jinan 
Rolling bearing is an important part of rotating machinery in various 
industries. Once it breaks down, it will affect the safety of the whole 
mechanical equipment. Therefore, the real-time monitoring and diagnosis 
of rolling bearing is of great signifificance to the whole industrial safety. 
Aiming at the problem of rolling bearing fault diagnosis, this paper 
presents a method of rolling bearing fault diagnosis based on 
multi-dimensional entropy space distance. First, empirical mode 
decomposition (EMD) is used to decompose the original vibration signal 
of the rolling bearing into multiple comˇ ponents of intrinsic mode function 
(IMF). The fifirst fifive IMF components are taken and the improved 
information entropy (IIE), improved energy entropy (IEE) and improved 
permutation entropy (IPE) after linear transformation are calculated for 
each IMF component signal. Three kinds of entropy are used as 
coordinate axes to construct three-dimensional space, and then the 
space distance between the three-dimensional space composed of three 
kinds of entropy of test data and the three-dimensional space of sample 
data is calculated. The space distance between the three-dimensional 
space and a certain working condition is the smallest, and the bearing is 
such working condition. The experimental results show that this method 
can effectively diagnose the fault types of rolling bearings.  

13:50-14:10 MonC10-2 

Compound Fault Diagnosis of Rolling Bearing Based on Tunable 
Q-Factor Wavelet Transform and Sparse Representation 
Classification 
Chujian Guo Wuhan Business Univ. 
Yicai Liu Wuhan Business Univ. 
Fajun Yu Zhongyuan Univ. of Tech. 
Rolling bearing is a vital component of many mechanical equipment, but 
it’s easy to damage, especially in harsh working conditions for a long 
time. This damage is either caused by a single failure or caused by a 
composite failure. The paper presents a new compound fault diagnosis 
method of rolling bearing, in which Wavelet Transform (WT) for feature 
extraction and Sparse Representation based Classification (SRC) for 
diagnosis are comprehensively applied. Firstly, the Tunable Q-Factor WT 
is performed on bearing vibration signals to extract fault features at 
different frequency bands. Then, the fault features in each band are 
coded sparsely on the established training sample dictionary set, and the 
respective fault feature bands are reconstructed using the sparse 
coefficient. Finally, the composite fault type of the bearing fault is judged 
according to the fault category where the minimum value is located. The 
effectiveness of the proposed method is verified by the simulation 
experiment and the bearing failure experiment.  

14:10-14:30 MonC10-3 

Image Feature based CCD Fault Diagnosis for Automatic Alignment 
of High Energy Laser Beams Control System  
Qiang Ren China Academy of Engineering Physis 
Hailei Ren China Academy of Engineering Physis 
Hang Gao China Academy of Engineering Physis 
Baoran An China Academy of Engineering Physis 
With the development of national large-scale safety-critical facilities, 
countries around the world have invested huge amounts of money to 
build a variety of facilities. In the high energy large-scale laser beams 
control system, one of the major purpose of this control system is to 
accurately focus hundreds of high energy laser beams on a 
nanoscale(mm) fusion target at the precision location and time. The 
system has tens of thousands of control nodes, including CCD and other 
electronic equipment, which always play a very important role in the 
closed-loop control system. Once a CCD has a fault, it will directly 
influence the automatic alignment of the laser beams control system. In 
this paper, we proposed an image feature based CCD fault diagnosis 
method for the high energy laser control system, we first computed the 
histogram and analysed the main pixel distribution of each frame, and 
then we detect and analyze the object contour from the image. Then, we 
designed a fault diagnosis model to classify the specific fault reason. 
Finally, to evaluate the performance of the proposed method, we carried 
out a large number of experiments. Through the qualitative and 
quantitative analyses of the experimental results, we verified that the 
CCD fault diagnosis performance of the method is effective and robust.  

14:30-14:50 MonC10-4 

Transient Fault Diagnosis Algorithm based on Feature 
Classification and Its Application in High-Power Laser facility  
Qiang Ren China Academy of Engineering Physis 
Hang Gao National Univ. of Defense Tech. 
Hailei Ren China Academy of Engineering Physis 
Baoran An China Academy of Engineering Physis 
Tianyou Yun China Academy of Engineering Physis 

Xiaoli Wang China Academy of Engineering Physis 
High-power laser facility plays an import role both in scientific research 
and military application, and the occurred faults are usually transient. In 
this paper, a transient fault diagnosis algorithm based on feature 
classification is proposed, and the algorithm has been applied in the 
high-power laser facility . The method extracts the features of input data 
with an autoencoder network. And based on the extracted features, a 
multi-layer full connection neural network is adopted for fault diagnosis. 
By comparing the results with those obtained by traditional fault diagnosis 
methods, the performance of the algorithm has been verified.  

15:10-15:30 MonC10-5 

Fault Diagnosis of Dey-type Air-Core Reactor Based on 
Temperature Field with Multi-Component Normal Distributions  
Lin He State Grud Shanghai Electric Power Company 
Zhengyi Huang Huazhong Univ. of Science and Tech. 
In the power system, dry-type air-core reactor is an important 
equipments, and its fault can bring great hidden danger to whole system. 
Most of the existing Fault diagnosis methods of the reactor can be divided 
into three categories: current-based methods, current-based additional 
effects methods, and temperature-field-based methods. Generally, for 
constructing the temperature field, the sensor needs to meet the position 
constraint, that is, all sensor remains the same location on each 
equipemnt. Howeverm it is difficult to satisfiy this constraint in real work 
scenarios. To solve this problem, we propose a new method which uses a 
multi-component normal distribution to fit the temperature field, and then 
compares the measured temperature with the ideal temperature to infer 
the running status of the dry-type air-core reactor. Because the RFID chip 
have stable performance and is wireless passive. We use this chips to 
collect the temperature of the reactor. The verification experiments show 
that our proposed method is feasible and effective. 

15:30-15:50 MonC10-6 

Fault Diagnosis of Dey-type Air-Core Reactor Based on Hierarchical 
Neural Networks  
Lin He State Grud Shanghai Electric Power Company 
Zhengyi Huang Huazhong Univ. of Science and Tech. 
Dry-type air-core reactor is an important equipment in the power system, 
which can protect the power system from major damage when a short 
circuit happens. In general, the earlier the fault is detected, the less 
damage it will cause. Most of the existing methods only focus on the 
whole temperature change of the equipment, and ignore the local 
changes, which may hide the early signs of fault and make it is difficult to 
provide immediately early warning. In addition, when fault happens, the 
location information of the fault is extremely important for maintainers to 
maintain equipment. However, most of the current methods can only give 
the running status of theequipment, but not the fault location. In this 
paper, we proposes a new method to diagnose dry-type air-core reactor 
faults. This method is a hierachical neural status of each regions, and the 
main network is uswd to infer the status of whole equipment. Out method 
not only can give warn of faults early, but also can provide the specific 
location of the fault in time. The verification experiments show that 
proposed method is feasible and effective. 

Room11 
13:30-15:30 

 Wuhan Inst. of Tech. 

MonC11 
Theory and application of nonlinear systems (IV) 
Chair: Yuan Yuan
CO-Chair: Haibo Du Southeast Univ. 

13:30-13:50 MonC11-1 

Cascade integral observer based feedback linearization of nonlinear 
time-delay systems 
Kanghui He Beihang Univ. 
Chaoyang Dong Beihang Univ. 
Qing Wang Beihang Univ. 
It is well known that traditional high gain observers face peaking problem 
during the transient period, this undesirable properties could cause more 
serious degradation if the systems is attached with time delay.This paper 
solves this problem by constructing a cascade integral observer to 
estimate the future states of time-delay systems. With a distinctive 
structure, the predictive observer, which is also called predictor, can 
handle time-varying delays and eliminate the “peaking phenomenon” 
during the transient period. Then, a predictor-based output feedback 
control is designed to guarantee the boundedness of system states. 
Lyapunov-Krasovskii functional and perturbation theories are used to 
prove the convergence of the estimation error and the closed-loop 
system. Finally, a numerical example illustrates the effectiveness of the 
proposed methodology. 

13:50-14:10 MonC11-2 

Multi-source Disturbance Observer Based Continuous Sliding Mode 
Control for Fuel Quantity Actuator System 
Xuming Wang Southeast Univ. 
Hao Sun Southeast Univ. 
Shihua Li Southeast Univ. 
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Jun Yang Southeast Univ. 
The fuel quantity actuator is a significant component in the 
position-controlled fuel injection pump, which controls the fuel quantity 
injected into the diesel engine. In the fuel quantity actuator system, there 
are nonlinearities and multi-source disturbances which result in 
significant degradations of control performance and increase the difficulty 
of control. Previous researches merely consider the constant disturbance 
in the fuel quantity actuator system but ignore the existing harmonic 
disturbance, as a result, it is hard to achieve excellent control 
performance in the presence of harmonic disturbance. This paper 
analyses the working principle of system in detail, considers multiple 
sources of disturbances, and then establishes the nonlinear 
mathematical model with multi-source disturbances including constant 
disturbances and harmonic ones. Then, a baseline chattering free 
continuous sliding mode controller is designed. In the baseline controller, 
the feedback linearization technique is applied to handle the 
nonlinearities. In order to further reduce the steady-state fluctuation, a 
multi-source disturbance observer composed of a disturbance observer 
(DOB) and a harmonic disturbance observer (HDOB) is employed to 
estimate the multi-source disturbances and the estimations are used for 
compensation. To this end, a multi-source disturbance observer based 
continuous sliding mode control approach is proposed. While 
guaranteeing robustness and free chattering, the steady-state fluctuation 
is reduced effectively since the switch function gain in the continuous 
control law can be selected smaller. The simulation validates the 
proposed control approach. 

14:10-14:30 MonC11-3 

Fuzzy Adaptive Time-Delay Feedback Controlling Chaos in Buck 
Converter 
Zicheng Li Wuhan Inst. of Tech. 
Yuan Yuan Wuhan Inst. of Tech. 
Hou-Neng Wang Wuhan Inst. of Tech. 
In order to control the chaotic phenomenon of the buck converter, a 
nonlinear model based on differential equation is established for the buck 
converter in this paper. The system phase portrait and bifurcation 
diagram are analyzed based on the output voltage and input current, then 
the fuzzy adaptive time-delay feedback control (TDFC) strategy is 
proposed to control the buck converter. The strategy is designed for the 
purpose of calculating the delay time and the range of feedback gain 
based on quantitative analysis in the frequency domain via the harmonic 
balance method. By adaptively adjusting the parameters of the time delay 
and feedback gain based on fuzzy adaptive algorithm, the buck converter 
can work in the period-1 orbit to ensure an ideal output quality. Moreover, 
better robustness and smaller voltage ripple for the buck converter are 
also achieved compared to traditional TDFC control methods. Numerical 
simulation results are provided to show the good performance of the 
proposed strategy. 

14:30-14:50 MonC11-4 

Current-constrained Finite-time Control Algorithm for Buck 
Converter 
Qingqiu Du Hefei Univ. of Tech. 
Haibo Du Hefei Univ. of Tech. 
Min Zhu Hefei Univ. of Tech. 
Bo Yu Hefei Univ. of Tech. 
Yingying Cheng Hefei Univ. of Tech. 
Di Wu Southeast Univ. 
In this paper, the current-constrained problem is studied. In order to track 
the voltage to the reference voltage quickly, a finite-time control algorithm 
is designed. Meanwhile, considering that when the voltage changes 
rapidly, the current in the circuit will increase, which will cause damage to 
the devices in the circuit. Thus, a current-constraint algorithm must be 
applied to the controller. The controller designed in this paper can 
achieve stability in finite-time, and the correctness of the control algorithm 
is proved. Next, the simulation is carried out to verify the dynamic and 
steady-state performance of the proposed method. 

14:50-15:10 MonC11-5 

Finite-time Leaderless Consensus of Second-order Multi-agent 
Systems With Velocity and Input Constraints 
Bibo Liu Hefei Univ. of Tech. 
Haibo Du Hefei Univ. of Tech. 
Jun Zhou Hefei Univ. of Tech. 
Di Wu Southeast Univ. 
This paper considers a method for the finite-time consensus control of 
second-order multi-agent systems in leaderless case by both velocity and 
input constraints. A new class of distributed consensus controllers are 
proposed, which shows that under the appropriate initial speed 
conditions, the velocity and input constraints can be met in the consensus 
process while achieving finite-time consensus. Then, some simulation 
results are proposed to verify the effectiveness of the controller. 

15:10-15:30 MonC11-6 

Blow-up and Global Solutions for a Porous Medium Equation Under 
Robin Boundary Conditions 
Jinlan Hao Taiyuan Univ. of Tech. 
Lingling Zhang Taiyuan Univ. of Tech. 

Beijing Inst. of Tech. 
This paper deals with blow-up and global solutions for a porous medium 
equation under Robin boundary conditions. By constructing auxiliary 
functions and using modified differential inequality techniques, we 
establish conditions to ensure that the solution blows up in some finite 
time or remains global. Moreover, an upper and a lower bound for 
blow-up time are derived. Finally, an example is given to illustrate the 
applications of obtained results. 

MonC12 Room12 
Modelling and analysis of intelligent robotic systems 13:30-15:30 
Chair: Bo Han Zhejiang Univ. 
CO-Chair: Guangrong Chen Beijing Jiaotong Univ. 

13:30-13:50 MonC12-1 

Comparisons of Six Methods for Calculating Jacobian Matrices of 
Reconfigurable Robots 
Chenfang Lu Nanjing Inst. of Mechatronic Tech. 
Ana Djuric Wayne State Univ. 
Teng Cao Wayne State Univ. 
Wen Chen Wayne State Univ. 
Siyu Xie Wayne State Univ. 
To meet demands of the market and customers, a novel reconfigurable 
robot model is developed, and the Jacobian matrix is computed for 
singularity analysis. It is important to select the most appropriate method 
with the minimum complexity for this calculation. Six different algorithms 
for Jacobian matrix calculations are verified and compared. The 
procedure of using each method is analyzed, and the most suitable one 
for our reconfigurable robot model is selected. 

13:50-14:10 MonC12-2 

A Monocular SLAM System with Mask Loop Closing 
Bo Han Zhejiang Univ. 
Li Xu Zhejiang Univ. 
In recent years, monocular simultaneous localization and mapping 
(SLAM) algorithms have achieved good performance, while most of them 
could not deal with dynamic environments. This paper proposes a novel 
monocular SLAM system with mask loop closing (MLC-SLAM) to deal 
with dynamic objects. The proposed system combines the direct and 
feature-based methods to track fast and robustly. The proposed 
approach achieves motion refinement and loop closing in the 
feature-based module, which exploits semantic information by training a 
visual vocabulary offline with semantic labels from the mask network. 
Evaluation on the TUM mono VO dataset shows that MLC-SLAM 
achieves better performance than the state-of-the-art monocular SLAM 
algorithms: DSO and ORB-SLAM, in terms of accuracy, robustness, and 
the performance of loop closing.

14:10-14:30 MonC12-3 

Time-optimal Trajectory Planning of Dulcimer Music Robot Based 
on PSO Algorithm 
Weimin Zhang China Univ. of Geosciences 
Shixiong Fu China Univ. of Geosciences 
For a dulcimer music robot that strikes a dulcimer, fast and 
high-frequency striking is a key requirement, so the time optimization of 
the trajectory planning of the robot arm is the first problem to be solved in 
motion control. In this paper, the kinematics modeling and solving are 
firstly completed by using the D-H parameter method. Then the steps of 
trajectory planning by interpolation and the application of basic PSO 
algorithm are introduced. As for the deficiency of only velocity constraint, 
we propose an improve PSO algorithm considering complete kinematic 
constraints of all joints, which can ensure that the optimal trajectory 
planned is reasonable. Finally, the simulation experiments of time 
optimization and trajectory planning are carried out in MATLAB. 
Experiments show that after optimizing the interpolation time by the 
improved PSO algorithm under the kinematic constraints, the total time of 
trajectory planning of the robot is greatly reduced by 74.35%; and the 
planned time-optimal trajectory curves are continuous and smooth, which 
meets the requirements of motion stability of the manipulator. As a result, 
the efficiency of the improved PSO algorithm applied to timeoptimal 
trajectory planning of robot is verified.

14:30-14:50 MonC12-4 

A Hybrid CNN-LSTM Architecture for Path Planning of Mobile 
Robots in Unknow Environments 
Yan Lu Beihang Univ. 
Weihong Wang Beihang Univ. 
Lilin Xue Beijing Inst. of Control Engineering 
Path planning algorithms generally require several steps including 
mapping, localization, sensor data processing, etc. Deep learning-based 
approach has been proposed to achieve end-to-end path planning, 
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alleviating human design tasks and saving the cost of building maps. In 
this paper, a CNN-LSTM model which combines convolutional neural 
network (CNN) with Long Short-Term Memory (LSTM) is constructed to 
accomplish the path planning task of mobile robots. The CNN structure 
extracts environment features from the sensor data and calculates the 
proper command velocity while the LSTM module aims to learn the 
relationship between continuous actions and smooth the velocity of the 
robot. The input data of the model is acquired by a lidar, which abstracts 
the environment information and increases the generalization capability 
of different environments. In the Robot Operating System (ROS)-based 
simulator, the proposed model is tested in both the training map and a 
more complex new map. It performs well in the path planning task even in 
the untrained map. Compared to CNN model, the CNN-LSTM model has 
a great advantage in continuous planning and velocity smoothing. 
Furthermore, both the linear and angular velocity calculated by this model 
is within limited range and real time performance of this algorithm is 
satisfactory. 

14:50-15:10 MonC12-5 

Real-world Robot Reaching Skill Learning Based on Deep 
Reinforcement Learning 
Naijun Liu Inst. of Automation Chinese Academy of Sciences 
Tao Lu Inst. of Automation Chinese Academy of Sciences 
Yinghao Cai Inst. of Automation Chinese Academy of Sciences 
Rui Wang Inst. of Automation Chinese Academy of Sciences 
Shuo Wang Inst. of Automation Chinese Academy of Sciences 
Traditional programming method can achieve certain manipulation tasks 
with the assumption that robot environment is known and structured. 
However, with robots gradually applied in more domains, robots often 
encounter working scenes which are complicated, unpredictable, and 
unstructured. To overcome the limitation of traditional programming 
method, in this paper, we apply deep reinforcement learning (DRL) 
method to train robot agent to obtain skill policy. As policy trained with 
DRL on real-world robot is time-consuming and costly, we propose a 
novel and simple learning paradigm with the aim of training physical robot 
efficiently. Firstly, our method train a virtual agent in an simulated 
environment to reach random target position from random initial position. 
Secondly, virtual agent trajectory sequence obtained with the trained 
policy, is transformed to real-world robot command with coordinate 
transformation to control robot performing reaching tasks. Experiments 
show that the proposed method can obtain self-adaptive reaching policy 
with low training cost, which is of great benefits for developing intelligent 
and robust robot manipulation skill system. 

15:10-15:30 MonC12-6 

A Guide for Human Walking Model and Control— Insights from 
Mechanical Property Analysis of Human Walking 
Guangrong Chen Beijing Jiaotong Univ. 
Bowen Hou Beijing Engineering and Technology Research 

Center of Rail Transit Line Safety and Disaster
 Prevention 

Sheng Guo Beijing Jiaotong Univ. 
Junzheng Wang Beijing Inst. of Tech. 
This paper aims to establish the simplest human walking model and 
provide a guide for controlling biped robots. Firstly, a human motion 
capture system was utilized to sample the motion data of human walking 
and a representative subject was selected. Secondly, one of the simplest 
human walking model was set up. The mechanical property analysis of 
human walking was done based on the established walking model via 
fitting. Thirdly, the feasibility and effectiveness of proposed walking model 
were validated by numerical simulations. Finally, the intrinsical 
relationships among human walking, biped walking model and control 
were discussed to provide a guide and insight for controlling biped robots. 

MonCIS Room13 
Interactive Session 13:30-15:30 

MonCIS-1 

An optic disk semantic segmentation method based on weakly 
supervised learning 
Feng Pan Northeastern Univ. 
Zheng Lu Northeastern Univ. 
Dali Chen Northeastern Univ. 
Dingyu Xue Northeastern Univ. 
Weakly supervised semantic segmentation has been widely used in the 
filed of computer vision. since it does not require expert annotations for 
training. Recently, some works use pseudo ground-truths which are 
generated by a classified network to train the model, however, this 
method is not suitable for medical image segmentation. To tackle this 
challenging problem, we use the GrabCut method to generate the coarse 
foreground segmentation map in this paper, and then we train the 
network based on a modified U-net model with the generated foreground 
map. Extensive experiments on the challenging RIM-ONE benchmarks 
strongly demonstrate the effectiveness of our algorithm. We obtain 
state-of-art results on RIM-ONE database. 

MonCIS-2 

Detection and Positioning of Keypoints in Small-scale Photovoltaic 
System Based on Object Detection Network and Aerial Sequence 
Images 
Fengyang Qi Zhejiang Univ. 
Siming Liang Zhejiang Univ. 
Rui Cao Zhejiang Univ. 
Yifan Ding Zhejiang Univ. 
Qiang Yang Zhejiang Univ. 
Wenjun Yan Zhejiang Univ. 
With the vigorous development of photovoltaic (PV) industry, the 
pressure on maintenance of photovoltaic stations is increasing rapidly. 
The automated system inspection via unmanned aerial vehicles (UAVs) 
becomes a popular approach these days, which possessed high 
efficiency. However, UAV automated inspection requires a global 
geographic information about the PV system area. This paper proposed a 
method based on object detection network that accurately detects the 
keypoints of small-scale photovoltaic system in sequence images taken 
by UAV at low altitude. By combining the keypoints and the UAV flight 
parameters, the coordinates of the PV system area keypoints can be 
converted to world coordinates. Experiments show that the keypoints 
detection method can accurately detect the keypoints and the positioning 
information is reliable for UAV automated inspection. 

MonCIS-3 

The Acquisition of Khmer-Chinese Parallel Sentence Pairs From 
Comparable Corpus Based on Manhattan-BiGRU Model 
Haiyang Chi Kunming Univ. of Science and Technology 
Xin Yan Kunming Univ. of Science and Technology 
Siyuan Li Kunming Univ. of Science and Technology 
Feng Zhou Kunming Univ. of Science and Technology 
Guangyi Xu Yunnan Nantian Electronic Information Industry C

o., Ltd. 
Lei Zhang Kunming Univ. of Science and Technology 
Bilingual parallel sentence pairs are an important resource for 
cross-lingual processing. Aiming at the shortage of Khmer-Chinese 
parallel texts and the complex structure of research methods, a method 
of obtaining Khmer-Chinese parallel sentence pairs from comparable 
corpus based on Manhattan-BiGRU model is proposed. In this method, 
feature information and bilingual word embedding are concatenated 
together and then jointly used as input. Then the word embedding is 
coded into sentence embedding through the BiGRU network. Finally, the 
similarity of sentence embedding is calculated according to the 
Manhattan distance algorithm, it achieves the acquisition of parallel 
sentence pairs. Compared with other methods of obtaining parallel 
sentence pairs based on neural network model, the experimental results 
show that this method achieves good results, in which the accuracy of 
obtaining parallel sentence pairs reaches 82.2% and the recall rate 
reaches 70.7%. 

MonCIS-4 

Classification of Trackside Equipment Based on Convolutional 
Neural Network 
Weidong Li Dalian Jiaotong Univ. 
Jinshuang Li Dalian Jiaotong Univ. 
Yang Liu Dalian Jiaotong Univ. 
Aiming at the problems of existing trackside equipment intelligent 
recognition and classification, such as the problem of less track 
recognition and classification, a method for classifying trackside 
equipment based on deep convolutional neural networks is proposed. 
First, image enhancement transformation is performed on the original 
image to improve data utilization, expand the training set, and preprocess 
the sample images. Secondly, with the help of deep learning, the 
convolutional neural network is designed and improved to obtain a 
convolutional neural network composed of two convolutional layers, two 
pooling layers, and a fully connected layer. Finally, training is performed 
to obtain accuracy execution results and training models, and test sample 
pictures are used to make predictions to obtain classification results. 
According to the classification results of four trackside equipments such 
as turnouts, catenary, signal lights, and switch machines, it shows that 
the method has high recognition accuracy and strong robustness, thus 
verifying the effectiveness and practicability of the method. The effects of 
different network layers and the size of the convolution kernel on the 
performance and accuracy of the convolutional neural network were 
studied by experimental simulations. The experimental results show that 
the 5-layer network structure and the 9 × 9 size convolution kernel have 
the highest classification accuracy. 

MonCIS-5 

Automatic Classification System For Mine Car Loading Based On 
Convolutional Neural Network In Coal Mine Auxiliary Shaft 
Biao Liu China Univ. of Mining And Technology Beijing 
Xiang Guo China Univ. of Mining And Technology Beijing 
Fan Zhang China Univ. of Mining And Technology Beijing 
Mao Feng China Univ. of Mining And Technology Beijing 
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Kehu Yang China Univ. of Mining And Technology Beijing 
Tonghai Wang Linyi Mining Group Co., Ltd 
Longfei Zhang Shandong Dongshan Gucheng Coal Mine Co., Ltd 
For a long time, the coal mine auxiliary shaft track transport system of 
China, including identification harvester loading type and controlling 
turnout manually, has the problems of low efficiency and high labor cost, 
and restricting the transportation automation of the coal mine auxiliary 
shaft. This paper established a classification data set of mine car loading 
images,proposed a method for mine car loading images based on 
convolutional neural network. Classifying the images of mine car loading 
by convolutional neural network technology solves the problems of 
difficult manual feature extraction and poor adaptability to environmental 
changes in traditional machine learning methods. Evaluated the actual 
performance of two typical convolutional neural networks of ResNet and 
SqueezeNet in the classification of mine car loading on the NVIDIA 
JETSON TX2 platform.The classification accuracy on the data set 
reached 97.6% and 98.4%, and the classification speed reached 21fps 
and 71fps, field test in Gucheng Coal Mine of Linyi Mining Group verified 
the feasibility of the method. 

MonCIS-6 

A Military Chess Game Tree Algorithm Based on Refresh Probability 
Table 
Siwen Pan Shenyang Aerospace Univ. 
Jiehong Wu Shenyang Aerospace Univ. 
Yanan Sun Shenyang Aerospace Univ. 
Yi Qu Shenyang Aerospace Univ. 
Computer game is divided into complete information game and 
incomplete information game. As a kind of incomplete information game, 
military chess game has many shortcomings in game-tree algorithm. In 
view of the fact that it is difficult to develop the game-tree because the 
specific information of the opponent's chess pieces can not be obtained 
accurately in military chess game, this paper proposes an algorithm to 
expand the game tree by refreshing the probability table formed by the 
rules of military chess, the result of the opponent's chess game and the 
result of the collision of the two opponents' chess pieces. The algorithm of 
the refresh probability table is used to provide the score support of the 
expanded game tree for the military chess game, thereby ensuring the 
expansion of the game tree. The initial values and weights in the refresh 
probability table algorithm are optimized by machine learning to improve 
the speed and accuracy of the refresh probability table, and the game 
tree is optimized by the minimax algorithm and the Alpha-beta pruning 
algorithm. Experiments show that the refresh probability table algorithm 
based on the game tree improves the winning rate in the game and has 
achieved good results. 

MonCIS-7 

Application of Improved Point Cloud Streamlining Algorithm in 
Point Cloud Registration 
Meiju Liu  Shenyang Jianzhu Univ. 
Junrui Zhao Shenyang Jianzhu Univ. 
Xifeng Guo  Shenyang Jianzhu Univ. 
Rui Zhuang Shenyang Jianzhu Univ. 
Collect point cloud data of objects with commonly used 3D scanning 
equipment, the resulting point cloud data is huge. Traditional point cloud 
registration algorithms cannot guarantee both efficiency and accuracy. To 
this end, combining octree-based K-means clustering point cloud 
streamlining algorithm with an ICP algorithm with improved weight ratio. 
Clustering using K-values of octree solid leaf nodes as mean clustering 
algorithm and initial clustering center, Calculate the root mean square 
curvature of each point and the average of the root mean square 
curvature of all points, the average Euclidean distance from each point to 
the cluster center and the average Euclidean distance from each point to 
the cluster center, and use this as a streamlined point cloud Data 
standards. Add a set of iteration method with variable weights during 
each iteration of the ICP algorithm to enhance the robustness of the 
algorithm, Experimental results show that the resistance of the algorithm 
is very robust, and it improves the defects of compound iteration and 
improves the registration efficiency. 

MonCIS-8 

Dynamic gesture recognition based on temporal modeling 
Rui Wang Jinan Univ. 
Zhonghua Wang Jinan Univ. 
In order to solve the problem of dynamic gesture recognition in traditional 
methods, a method of dynamic gesture recognition based on time series 
is proposed. The video is intercepted at several frames, the gesture 
information is segmented by modeling skin color, and a set of pictures 
corresponding to dynamic gestures are fused. The fused pictures contain 
time series information. Classify pictures based on convolutional neural 
network to realize the recognition of dynamic gestures. The experimental 
results show that this method has greatly improved compared with 
traditional recognition methods. 

MonCIS-9 

Subcortical Brain Segmentation in MR image based on Residual 
Fully Convolutional Networks 
Chuyuan Wang Northeastern Univ. 
Shuailei Ma Northeastern Univ. 
Ying Wei Northeastern Univ. 
Xiang Li Northeastern Univ. 
Yue Liu Northeastern Univ. 
Brain magnetic imaging(MRI) has become an effective tool for disease 
diagnosis, disease tracking and so on. Deep brain structures such as 
hippocampus plays an important role in the quantitative assessment of 
human brain. Therefore, it is crucial to segment these deep brain 
structures in a short time. In recent years, deep learning has achieved 
great process in image processing, especially the U-net, which is the 
Champion Model of 2015 ISBI Cell Tracking Challenge. In this paper, a 
novel structure was proposed which based on U-net as well as substitute 
the normal convolution block with the residual block to achieve a robust 
segmentation. In addition, SEblock is introduced to emphasize the 
correlation between channels which helps to focus on the features that 
are more important. The experimental results on the IBSR dataset show 
that the method proposed in this paper achieves average Dice value 0.83 
on the deep brain structures segmentation, which verified the 
effectiveness of the method. 

MonCIS-10 

A multi-sensor fusion method based on EKF on granary robot 
Wenhou Zhang Northeast Univ. 
Jin Liu Northeast Univ. 
Jiao Wang Northeast Univ. 
In this paper, a set of algorithms of granary robot is designed. The 
traditional outdoor localization technology is not suitable for indoor 
because of the shelter of the wall of the building. Traditional indoor 
localization technology has a poor effect because of the continuous 
change of terrain in barn. Compared with various indoor localization 
technologies, ultra wide band (UWB) localization technology has the 
advantages of strong penetration, low power consumption performance 
and high localization accuracy, but the problems of the system is a low 
updating frequency. Because of a low update frequency of UWB 
localization system, the paper presents a joint localization system which 
fuse Inertial-Measurement-Unit (IMU) inertial navigation system and the 
UWB localization system based on Extended Kalman Filter (EKF).It 
makes full use of the complementary features of the functions of the 
inertial localization system and the UWB localization system. The inertial 
localization system can continuously process the UWB localization 
information and it compensates the problem of a low refresh frequency of 
the UWB module, continuously optimizes the position and attitude in the 
dynamic process. The experiment shows that this joint localization 
method breaks the limitation of moving speed and improves the 
localization accuracy. The dynamic localization accuracy error of the 
system is about 10cm, and the calculation error of the attitude is within 
0.3 degree. The localization result meets the needs of the granary robot. 

MonCIS-11 

Transient stability prediction of power system based on power flow 
characteristics 
Luanluan Guan Shandong Univ. of Science and Technology 
Guilin Zhang Shandong Univ. of Science and Technology 
Massive data will be generated during the operation of power system, 
and the potential useful information can be mined by means of data 
mining methods. The development of data mining technology provides a 
new idea for transient stability prediction of power grid. Firstly, the PSAT 
software is used to build the power system model and obtain the time 
domain simulation data. Then the dimension of selected features is 
reduced by principal component analysis (PCA) algorithm and the 
parameters of support vector machine (SVM) are optimized by grid 
optimization. Finally, the SVM classifier is applied to analyze the power 
flow data at two different moments (before and after the fault). The 
experimental results show that FN events can be greatly reduced by 
comprehensively analyzing the prediction results of two different times 
(before and after fault). 

MonCIS-12 

An end-to-end sound source navigation method of indoor mobile 
robot 
Honglong Jin  Beijing Institute of Technology 
Zengru Jiang  Beijing Institute of Technology 
At present, the study on sound source navigation mobile robot mainly be 
limited by the accuracy of sound source localization. On the one hand, 
the traditional sound source localization is susceptible to environmental 
interference. On the other hand, the sound source localization based on 
deep learning is limited by the datasets, and the accuracy cannot be 
guaranteed. This paper proposes an auditory perception and 
decision-making method based on deep reinforcement learning to 
effectively address this problem. Using the combination of the feature 
expression ability of deep neural network and the decision-making ability 
of reinforcement learning, the system environment perception and 
decision control are formed into a closedloop system, and using the 
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reward function of deep reinforcement learning, the sound source 
localization and navigation strategy are gradually improved during the 
interaction between the robot and the environment, and finally the 
end-to-end sound source navigation is realized. After a lot of simulation 
experiments, it is verified that the mobile robot can recognize the target 
information from the sound signal and accurately move to the target 
position. 

MonCIS-13 

Correlation Gaussian Particle Filter for Robust Visual Tracking 
Juan Zhang Northeastern Univ. 
Zhigang Liu Northeastern Univ. 
Yuehan Lin Northeastern Univ. 
Visual tracking plays a significant role in computer vision. Correlation filter 
(CF) based visual tracking algorithms have made great progress owing to 
their high efficiency. However, the traditional CF based tracking algorithm 
uses the fixed-size template, when the target changes in size, the tracker 
cannot track the object accurately. To address the issues, A novel 
accurate position and scale estimation algorithm that combination kernel 
correlation filter (KCF) with Gaussian particle filter (CGPF) for visual 
tracking has been proposed. The algorithm estimates the position of the 
target by KCF, and then corrects the position by a Gaussian particle filter 
algorithm. About the problem of scale variation information in the KCF, A 
scale correlation filter is constructed, and it is used to identify the scale 
with the maximum response to select the target size. Finally, The 
comprehensive experiments on OTB-50 visual tracking benchmark 
datasets are performed. The experiments results show that the proposed 
approach outperforms the KCF algorithm. And the results also prove 
availability of our method. 

MonCIS-14 

Jointly Learning Multi-view Features for Human Action Recognition 
Ruoshi Wang Northeastern Univ. 
Zhigang Liu Northeastern Univ. 
Ziyang Yin Northeastern Univ. 
Classical methods of multi-view human action recognition focus on 
constructing similar feature between each view so that videos under 
different view can be classified identically. However, the features from a 
certain action under different views are variable especially when the view 
changes sharply. Using the similarity from different views solely can’t get 
a desirable result. In this paper we proposed a joint learining model for 
jointly learning features from different views. Our model explores the 
shared information of an action under different views and the specific 
information of an action under a certain view. The combination of the 
shared and specific information shows a distinguishable feature. The 
features from different views show are reconstructed by a linear 
projection matrix so that they can show a same structure. To obtain a 
optimal solution under a certain convergence, the model consists of a 
three-step iterative optimization process. The effectiveness of our method 
has been verified on WVU dataset. 

MonCIS-15 

Optimization of Wavelet Neural Network Model for Tide Prediction 
Based on Genetic Algorithm 
Huifeng Wang Dalian Maritime Univ. 
Jianchuan Yin Dalian Maritime Univ. 
Xiaohui Wang Dalian Maritime Univ. 
In order to improve the accuracy of tide prediction, a modularized tide 
real-time prediction model based on wavelet neural network is proposed. 
The tides are divided into astronomical tides affected by the tidal force of 
celestial bodies and non-astronomical tides affected by environmental 
factors. The harmonic analysis method and WNN (wavelet neural 
network) are used to forecast the astronomical tide and non-astronomical 
tide respectively. The final tidal forecast data is composed of the output 
results of the two methods. In the prediction of non-astronomical tides, 
the parameters of wavelet neural network based on GA (genetic 
algorithm) are optimized to improve the prediction accuracy. The tide 
prediction simulation is carried out by using the measured tide data of old 
port Tampa tide station. The simulation results show that the method has 
high prediction accuracy. 

MonCIS-16 

A modified Markov transition probability-based network 
constructing method and its application on nonlinear time series 
analysis 
Jie Liu Wuhan Textile Univ. 
Hao Wang Wuhan Textile Univ. 
Huibin Xu Wuhan Textile Univ. 
Shengqiao Bao Wuhan Textile Univ. 
Li Li Wuhan Textile Univ. 
Under the view point of complex networks, a Markov chain can be 
described by a weight directed graph, in which the weight of different 
edges is labeled by the Markov transfer probabilities of jumping from 
current state to the future states. The original quantile graph method is 

based on the Markov transition probability with equal number of existing 
data points strategy. It ignored the amplitude information during 
constructing the associate network. In this brief paper, a modified quantile 
graph constructing method based on the Markov transition probability 
with equal distances interval dividing strategy is proposed. Sensitivity 
analysis of two algorithms in characterizing nonlinear time series are 
carried out based on the same EEG database, i.e., comparison of these 
two algorithms with each other were discussed via being applied on real 
data classification analysis. It is suggested that these two methods can 
be chosen for the analysis of nonlinear time series with uniform 
distributions or non-uniform distributions, respectively. 

MonCIS-17 

Real-time Map Construction and Emergency Obstacle Avoidance 
Algorithm for Mobile Robot 
Peng Cheng Nanjing Univ. of Science and Technology 
Yong Liu Nanjing Univ. of Science and Technology 
Ke Wang Nanjing Univ. of Science and Technology 
The decision-making frequency for traditional robotic autonomous 
systems is low and cannot fit the real-time problem of the underlying 
control system. Firstly, a method fusion of single line laser radar sensor 
data and ultrasonic data is proposed to construct a high-frequency 
real-time map of a mobile robot. Secondly, based on the real-time map, 
an obstacle avoidance algorithm combining artificial potential field (APF) 
method and nearness diagram navigation (ND) is used. Finally, the 
emergency obstacle avoidance effect of the mobile robot is simulated in 
the Gazebo dynamic simulator and the feasibility of real-time map 
construction and emergency obstacle avoidance of the mobile robot is 
verified through experiments. The experimental results show that the 
real-time map constructed can reflect the state of the robot's 
surroundings in real time and provide a reliable data basis for 
high-frequency obstacle avoidance planning. The obstacle avoidance 
algorithm used has a high frequency and smooth route planning, which 
can meet the real-time needs of the lower-level control system. 

MonCIS-18 

Design of Bottle Cap Detection System Based on Image Processing 
XiaoDan Ren Inner Mongolia Technical College of Mechanics an

d Electrics 
Jing Wen Hohhot Vocational College 
YanLing Lan Inner Mongolia Univ. 
TianKai Li Inner Mongolia Univ. 
XiHao Wang Inner Mongolia Univ. 
In order to realize the automatic detection and screening of defective 
caps, this paper is based on machine vision to realize the automatic 
detection of caps on conveyor belts running at high speed. The method of 
deblurring enhancement of dynamic bottle cap image is researched to 
reduce the image blur caused by high-speed operation. The sharpening 
process based on the prewitt method is applied to the dynamic image, 
which effectively solves the problem of virtual image of bottle cap in 
high-speed operation, and greatly improves the accuracy and rapidity of 
system detection. Based on the characteristics of the difference between 
the color of the bottle cap and the color of the conveyor belt, the collected 
color pictures are processed by gray binarization, filtering, shifting, and 
difference processing, and the result of whether the bottle cap to be 
tested is qualified is obtained, and the control function of the bottle cap is 
realized through the serial port interface technology. Through 
experimental verification, the accuracy of the design for the judgment of 
bottle caps is 99.56%, and the number of caps can be detected and 
processed in about 800 per minute. 

MonCIS-19 

Path Planning for Robot Based on IACO-SFLA Hybrid Algorithm 
Xingcheng Pu Chongqing Univ. of Posts and Telecommunications 
Chaowen Xiong Chongqing Univ. of Posts and Telecommunications 
Longlong Zhao Chongqing Univ. of Posts and Telecommunications 
In order to solve the problem of slow convergence, low efficiency and 
easily getting into local optimal solution in robot path planning which is 
based on basic ant colony algorithm, a new algorithm combining 
improved ant colony algorithm(IACO) with shuffled frog leaping 
algorithm(SFLA) is proposed. In the novel ant colony algorithm, dynamic 
state transition strategy, dynamic global pheromone updating strategy 
and dynamic pheromone evaporation factor updating strategy are used to 
ensure the accuracy of solution and the convergence speed of the 
algorithm. Furthermore, conditional fallback strategy is adopted to ensure 
the global search ability of the novel algorithm. Numerical experiments 
show that the optimal path can be more effectively generated by using 
the improved leapfrog algorithm and the simplified operator in the last 
step. 

MonCIS-20 

Optimization Design and Experimental Study of Gmapping 
Algorithm 
Zhifeng Su Nanchang Hangkong Univ. 
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Jiehua Zhou Nanchang Hangkong Univ. 
Jiyang Dai Nanchang Hangkong Univ. 
Yongguo Zhu Nanchang Hangkong Univ. 
This paper aims at the issue of simultaneous localization and mapping of 
indoor mobile robot. In order to solve the defect of large computation and 
poor real-time performance of traditional particle filter algorithm, the 
Gmapping algorithm based on Rao-Blackwellized particle filter introduces 
the improved proposal distribution with high-precision lidar data and 
adaptive resampling measure to construct two dimensional grid map. 
With the help of the robot operating system, the map construction of 
Gmapping algorithm under different parameters is realized in two 
dimensional robot simulator. The performance of optimized Gmapping 
algorithm is verified on the platform of differential mobile robot. Finally, 
the fusion of multi-sensor information and optimization design of 
Gmapping algorithm are realized by calling the /imu/calibrate_imu 
service, updated and calibrated inertial measurement units data, and 
extended Kalman filter package. The simulation and experimental results 
show that the robot system can construct high precision environment 
map under the optimal parameter configuration. 

MonCIS-21 

Temporal Logic Based Motion Planning with Infeasible LTL 
Specification 
Guoshan Xie Zhejiang Univ. 
Zhihong Yin UAV Technology Institute of CASIC 
Jianqing Li Zhejiang Univ. 
In this paper, we consider the problem of robot motion planning with the 
given LTL specification. Informally, the general algorithm to such problem 
operates in two phases: (i) the high level synthesis phase constructs an 
available discrete planning; (ii) the low level synthesis phase designs the 
control inputs of the robot associated with the transitions along the 
discrete planning. However, when phase (i) fails, that is, the LTL 
specification is infeasible in the current environment, it is desired that the 
system can provide a solution to such cases. In this paper, we utilize the 
relaxed product automaton to obtain a feasible specification that violates 
the original specification to a minimum extent and construct an 
implementable motion planning. The specification automaton is revised 
by adding the minimum number of transition relations that cannot be 
satisfied. The overall scheme is demonstrated by a case study. 

MonCIS-22 

Walking Decision of Hydraulic Quadruped Robot in Complex 
Environment 
Wenting Hou Beijing Institute of Technology 
Liling Ma Beijing Institute of Technology 
Junzheng Wang Beijing Institute of Technology 
Jiangbo Zhao Beijing Institute of Technology 
To make the hydraulic quadruped robot walk through the complex 
unstructured environment, a whole-body motion planning algorithm is 
proposed. The layered motion planning algorithm is the main contribution 
of the algorithm. A bilateral time logic game between the hydraulic 
quadruped robot and external environment is built. The given task 
planning based on time logic is satisfied by a high-level walking decision 
strategy. Moreover, a low-level gait transition strategy is able to complete 
the generated command. The gait transition strategy is designed based 
on the Bezier curve, ADRC and the optimal objectives of minimum 
switching time. The gait of the Quadruped robot is chosen autonomously 
under complicated environment by the whole-body motion planning 
algorithm, which achieves high smoothness and stability of pitch angle. 
The effectiveness of gait transition strategy and walking decision strategy 
is confirmed by the dynamic simulation of hydraulic quadruped robot 
under complex environment. 

MonCIS-23 

Design and Analysis of a Spherical Robot with Two Degrees of 
Freedom Swing 
Maotao Yang Southwest Univ. of Science and Technology 
Tianping Tao Southwest Univ. of Science and Technology 
Jianwen Huo Southwest Univ. of Science and Technology 
Konstantin A. 
Neusypin 

Bauman Moscow State Technical Univ. 

Zikun Zhang Bauman Moscow State Technical Univ. 
Hua Zhang Southwest Univ. of Science and Technology 
Mingming Guo Southwest Univ. of Science and Technology 
Aiming at the problem that the mechanical structure of the ordinary 
pendulum spherical robot is improperly designed to cause a certain 
degree of freedom to swing the range, this paper proposes a 
two-degree-of-freedom spherical robot XK-I with a swing around the X 
and Y axes. The design concept, mechanical principle and rolling and 
rotating motion characteristics of the XK-I robot are introduced. According 
to the characteristics of XK-I robot motion, the dynamic model of linear 
motion is established by Lagrangian equation and simulated. According 
to the kinetic model, the XK-I robot steering is implemented by controlling 
the number of steps of the stepping motor by the pulse signal, so that the 
XK-I robot can move in any direction. The linear and steering tests of the 
XK-I robot were carried out through real experiments to verify the 

feasibility of the design. 

MonCIS-24 

Application of improved Otsu threshold segmentation algorithm in 
mobile phone screen defect detection 
Meiju Liu   Shenyang Jianzhu Univ. 
Rui Zhuang  Shenyang Jianzhu Univ. 
Xifeng Guo   Shenyang Jianzhu Univ. 
Junrui Zhao  Shenyang Jianzhu Univ. 
In the process of defect detection of mobile phone screens using 
traditional algorithms, small defects are easily overlooked and 
erroneously detected. Compared with other algorithms, the 
two-dimensional Otsu segmentation algorithm adds neighborhood 
threshold information, which reduces the influence of noise on the 
detection results, but the detection speed is slow. The author proposes 
an improved 2D Otsu fast defect segmentation algorithm. First, bilateral 
filter and wavelet denoising algorithms are used to remove more noise. 
Then, the combination of straight line intercept and Particle swarm 
optimization is used to improve the Otsu algorithm to quickly and 
accurately segment the target and background. Finally, the author 
conducted an experiment to apply the algorithm in this paper and the 
traditional Otsu algorithm to mobile phone screen detection, and 
compared the segmentation results. The results show that the improved 
algorithm in this paper optimizes the inspection accuracy, improves the 
segmentation efficiency, and reduces the running time. 

MonCIS-25 

Hardware Design of Flight Control System and Flight Experiments 
of Small-Scale Unmanned Aerial Vehicle 
Xinfan Yin Low Speed Aerodynamics Institute of China Aerod

ynamics Research and Development Center 
Kaiming Xu Low Speed Aerodynamics Institute of China Aerod

ynamics Research and Development Center 
Huayou Liang Low Speed Aerodynamics Institute of China Aerod

ynamics Research and Development Center 
Guichuan 
Zhang 

Low Speed Aerodynamics Institute of China Aerod
ynamics Research and Development Center 

Xianmin Peng Low Speed Aerodynamics Institute of China Aerod
ynamics Research and Development Center 

Qiuyun Zhang Southwest Univ. of Science and Technology 
In view of the strict requirements of small-scale unmanned aerial vehicle 
on the performance, volume and weight of flight control system, this 
paper presents a hardware design of flight control system based on 
STM32F103RCT6 microcontroller. In accordance with the system 
function and interface characteristics, the flight control system is divided 
into power module, main control module, sensor module and interface 
drive module, which meet the technical requirements of high integration, 
low coupling and expansibility of the flight control system. According to 
the characteristics of different types of sensor units integrated in the 
system, we design the interface circuit of inertial sensor, barometer and 
geomagnetic sensor based on I2C bus and GPS interface circuit based 
on UART. The flight experiments are carried out on the small-scale 
quadcopter platform. The results show that the flight control system 
designed in this paper has good practicability and high reliability, and 
meets the requirements of the small-scale unmanned aerial vehicle for 
the function and performance of the flight control system. 

MonCIS-26 

A high-order linearized compact finite difference method for 
nonlinear fractional mobile/immobile equations 
Tao Wang Univ. of Jinan 
Haixia Li Jinan Vocational College 
Based on the linearized techniques, a high-order linearized compact 
difference method is proposed for a class of nonlinear fractional 
mobile/immobile diffusion equations. In the proposed scheme, firstly a 
seconde-order difference approximation is employed to approximate the 
time first derivative and Caputo time fractional derivative and then the 
spatial derivative is discretized by a fourth-order compact difference 
approximation. The convergence order of the resulting linearized 
compact difference method is O(τ 2 + h4), where τ and h are the 
temporal and spatial steps, respectively. Numerical experiments are 
conducted to demonstrate the efficiency and accuracy of the proposed 
method. 

MonCIS-27 

Fractional-order Virtual Model Control for Trotting Motion of 
Quadruped Robot 
JiangBo Zhao Beijing Institute of Technology 
Shicheng Ma Beijing Institute of Technology 
Shanshuai Niu Beijing Institute of Technology 
Junzheng Wang Beijing Institute of Technology 
Virtual model control (VMC) is the most widely-used method for motion 
control of quadruped robot. VMC could decrease the abrupt ground 
reaction force and realize compliant interaction between foot and ground 
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at the cost of control precision. To improve the robustness and precision 
of VMC, we integrate a fractional-order virtual damper with the classical 
VMC and propose a fractional-order VMC (FOVMC) for quadruped robot 
trotting motion. And we provide the implementation details about 
optimization-based FOVMC parameter tuning method and carry out the 
trotting experiments on the quadruped robot platform. The experiment 
results demonstrate that FOVMC could improve the precision of 
single-leg motion control and achieve a better whole-body trotting 
performance than classical VMC. 

MonCIS-28 

Monocular adaptive inverse depth filtering algorithm based on 
Gaussian mode 
Chenglong Xu Northeastern Univ. 
Chengdong Wu Northeastern Univ. 
Daokui Qu Shenyang Institute of Automation 
Haibo Sun Northeastern Univ. 
Jilai Song Shenyang Institute of Automation 
Xiaofeng Wang Shenyang SIASUN Robot & Automation Co., LTD. 
This paper presents an adaptive filtering algorithm for monocular depth 
estimation. This is a geometric calculation method under the assumption 
that the inverse depth conforms to the Gaussian distribution. In the 
inverse depth update, the average value of the historical stable points is 
introduced to smooth the output, and the depth uncertainty of the unit 
pixel offset is calculated to eliminate the estimation error. In the similarity 
search along the epipolar line, the normalized cross-correlation and 
gradient are used as joint metrics. Finally, the effectiveness of the 
algorithm is verified through experiments, and it can get a better trade-off 
between performance and time. 

MonCIS-29 

Modeling and Simulation of Artery Occlusion for Early Detection of 
Carotid Atherosclerosis 
Weiduo Wang Northeastern Univ. 
Dan Yang Northeastern Univ. 
Yi Lu Northeastern Univ. 
In order to better realize the early detection of carotid atherosclerosis, a 
model of bifurcated carotid artery is designed and built in this paper. The 
structure of bifurcated carotid artery was constructed in COMSOL finite 
element analysis software, including the blood flow, the arterial wall and 
the arterial occlusion. The study assumes that the blood flow is laminar, 
non-newton, viscous and compressible and the arterial wall is elastic. 
Parameters of blood vessel, blood flow and arterial occlusion were 
assigned to the materials of geometry for simulation. The velocity of 
blood flow and the pressure of the blocked area and bifurcation are 
analyzed in condition of the different sizes of vascular stenosis. The result 
showed that the increase of the arterial occlusion leads to an exponential 
increase of the pressure of the blocked area and bifurcation, which may 
lead to the imminent ischemic cerebrovascular accident. 

MonCIS-30 

The 3D McMaster Algorithm for Traffic Congestion Detection 
Tingrang Liu Chongqing Univ. 
Min Zhao Chongqing Univ. 
Traffic congestion detection is a key issue in the research of intelligent 
transportation system (ITS). McMaster Algorithm, one of the most 
classical single-station congestion detection algorithms, has been widely 
used in practice. However, it doesn’t consider the effect of speed on 
volume and occupancy, and requires manual calibration of parameters, 
which results in a lower detection rate. To solve these problems, a 
three-dimensional McMaster algorithm is proposed in this paper. Based 
on the analysis of the spatial distribution characteristics of congestion and 
non-congestion data, 3D McMaster algorithm extend McMaster algorithm 
from 2D parameter space to 3D parameter space for analysis. The 
position of the lower boundary surface of uncongested data (LSUD) in 3D 
parameter space is obtained by statistical method, and then the surface is 
fitted by a Bayesian regularization back propagation neural network to 
improve the detection rate. The proposed algorithm is validated with the 
real data from Shuijie expressway in Chongqing. The experimental 
results show that 3D McMaster algorithm has higher detection rate and 
lower false alarm rate. 

MonCIS-31 

Highly-sensitive ethanol gas sensor based on poly dimethylsiloxane 
coated micro-nano fiber 
Bufan Shi Northeastern Univ. 
Yang Sun Northeastern Univ. 
Wanlu Zheng Northeastern Univ. 
Naisi Zhu Northeastern Univ. 
Ya-nan Zhang Northeastern Univ. 
Polydimethylsiloxane (PDMS) was coated on the surface of a 
non-adiabatic micro-nano fiber, and highly-sensitive ethanol gas 
concentration measurement was realized based on in-line Mach-Zehnder 
interference. When the concentration of ethanol gas changes, the PDMS 

will swell due to the adsorption characteristic of the PDMS film to ethanol 
gas, so that the interference wavelength of the micro-nano fiber mode 
changes. By monitoring the shift of the resonance wavelength, the 
concentration of the ethanol gas can be obtained. Experimental results of 
the ethanol gas sensor in the concentration range of 0-140ppm show that 
the sensitivity of the sensor can reach 86.97pm/ppm. 

MonCIS-32 

A YOLOv3-based Learning Strategy for Real-time UAV-based Forest 
Fire Detection 
Zhentian Jiao Xian Univ. of Technology 
Youmin Zhang Concordia Univ. 
Lingxia Mu Xian Univ. of Technology 
Jing Xin Xian Univ. of Technology 
Shangbin Jiao Xian Univ. of Technology 
Han Liu Xian Univ. of Technology 
Ding Liu Xian Univ. of Technology 
Forest resources safety is of paramount importance for natural and public 
security. Forest fire detection methods have been attracted much 
attention recently, but the performance in terms of comprehensiveness, 
rapidity, and accuracy is still not satisfactory. A deep learning fire 
detection algorithm is proposed in this paper, aiming at improving the 
detection accuracy and efficiency by using the unmanned aerial vehicle 
(UAV). A large-scale YOLOv3 network is firstly developed which can 
ensure the detection accuracy. The algorithm is then applied to UAV 
forest fire detection (UAV-FFD) platform, where the fire images can be 
captured by the UAV and transmitted to the ground-station in real time. 
The testing results indicate that the recognition rate of the detection 
algorithm is about 91%, and the frame rate can reach up to 30 FPS 
(Frames Per Second). It shows strong potential in real-time application 
for precision forest fire detection. 

MonCIS-33 

Discussion on Privacy Issues and Information Security in the 
Internet of Things 
Yuxiang Li  Northeastern Univ. 
Yan Li  Northeastern Univ. 
Jihong Liu  Northeastern Univ. 
As the Internet of Things gradually becomes an indispensable part of 
people's lives, the issues of privacy and information security in the 
Internet of Things have also attracted everyone's attention. This article 
briefly introduces the basic architectfure of IoT, and then lists the privacy 
issues in the current IoT architecture and the IoT ecosystem (such as 
Smart-Home, Smart-Health, etc.). In terms of information security issues, 
this paper introduces the general standards of information security and 
the information security issues that arise under each structure. This 
article also lists a wide range of encryption algorithms and intelligent 
service security protocols that have been used, and introduces a new 
type of research direction for the Internet of Things. 

MonCIS-34 

A Soft Sensor Modeling Method Based on Double-Layer Support 
Vector Machine 
Shi-wei Gao Northwest Normal Univ. 
Zi-rong Hong Lanzhou Petrochemical Polytechnic 
In order to effectively monitor the production status and achieve reliable 
control in industrial production, the timely detection of key quality 
parameters is very important. However, due to the complex conditions of 
the industrial site and limited detection technology, real-time on-line 
detection of some key quality parameters cannot be achieved in the 
actual production process. With the extensive application of various 
information systems represented by distributed control systems in the 
production process, the process data information has been greatly 
enriched, making data-driven soft measurement technology an important 
means for online detection of key variables of industrial processes. A 
two-layer soft measurement modeling method based on support vector 
machine (SVM) is proposed. One layer is used to analyze the relationship 
of industrial data in time series and solve the correlation problem of time 
series. The other layer is used to model and analyze soft measurement to 
solve the robustness of nonlinear regression model. The simulation 
results show that the soft sensor model has good performance. 

MonCIS-35 

A Pose Measurement Method of a Non-Cooperative Spacecraft 
Based on point cloud feature 
Peng Li Harbin Institute of Technology 
Mao Wang Harbin Institute of Technology 
Dong Zhou Harbin Institute of Technology 
Wenxiao Lei Harbin Institute of Technology 
This paper investigates the Attitude measurement for the 
Non-Cooperative Spacecraft problem. Considering there are no or few 
prior knowledge for the target, an autonomous measurement method for 
relative position and attitude of space non-cooperative spacecraft is 
proposed to solve the problem of relative position and attitude 
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measurement of non-cooperative spacecraft in orbit capture in this paper. 
Specifically, a normal feature extraction method based on satellite plane 
is adopted, which can provide a good initial condition for solving the 
attitude matrix of the final target. The relative position and attitude of the 
satellite can be measured even if the rotation angle of the target is very 
large. Experiments show that the pose and motion method for 
measurement proposed in this paper has high accuracy and good 
stability. 

MonCIS-36 

Multi-Angle Data Cube Action Recognition Based on Millimeter 
Wave Radar 
Yinan Zhao Harbin Institute of Technology 
Zihao Zhang Harbin Institute of Technology 
Zhaolin Zhang Harbin Institute of Technology 
Aiming at the problem that the information contained in the 
two-dimensional feature data of millimeter wave radar is difficult to 
accurately and effectively recognize human behavior and movement in 
complex environments. A multi-angle scanning human motion recognition 
method based on millimeter wave radar data cube is proposed. This 
method first extracts the Time-Range,Time-Doppler and Range-Doppler 
characteristics of the radar signal; And then, three types of characteristics 
are fused to form a three-dimensional data model that represents human 
behavior and action, which is observed from multiple angles. Finally, a 
human motion recognition model is established using Convolutional 
Neural Networks (CNN) and the observed characteristics. Experimental 
results show that compared with the traditional two-dimensional 
characteristics recognition method, this method has the characteristics of 
faster convergence speed and higher recognition accuracy. 

MonCIS-37 

Application and Research of Hybrid Encryption Algorithm in Vehicle 
FOTA System 
Anyu Cheng Chongqing Univ. of Posts and Telecommunications 
Jie Yin Chongqing Univ. of Posts and Telecommunications 
Dongmei Ma Chongqing Univ. of Posts and Telecom 
Xiaoyuan Dang Chongqing Univ. of Posts and Telecom 
This paper mainly studies the application of hybrid encryption algorithm in 
the vehicle FOTA (Firmware Over The Air) system. The purpose is to 
prevent the vehicle FOTA system from maliciously invading, stealing or 
tampering with the communication data during the transmission process 
to ensure the safety and timeliness of the vehicle FOTA system. In this 
paper, the ECC algorithm and AES algorithm are analyzed, and 
combined with their respective advantages into a hybrid encryption 
algorithm. It is applied to the transmission and reception module of the 
vehicle FOTA system to solve the security problem brought by the FOTA 
function. After security and timeliness Test, the final conclusion is that the 
hybrid encryption algorithm improves the security of the system under the 
premise of ensuring timeliness. 

MonCIS-38 

RFID E-Plate Data based Bus Travel Time Prediction Considering 
Traffic Flow Diversion Rate 
Zhizong Liu Chongqing Univ. 
Shuai Huang Chongqing Univ. 
Siyuan Zhong Chongqing Univ. 
Rui Chen Chongqing Univ. 
Dihua Sun Chongqing Univ. 
The conventional bus travel time prediction (bus-TTP) generally utilizes 
the Global Position System (GPS), video detection, etc. However, they 
are vulnerable to ambient, weather, illuminance, electromagnetic 
interferences or other additional factors. To improve the performance of 
TTP, we study the Radio Frequency Identification (RFID) electronic 
license plate (E-Plate) data based bus-TTP and proposed an improved 
Kalman filter (i.e., the Adaptive Extended Kalman Filter, AEKF) algorithm 
considering traffic flow diversion rate (TFDR). Firstly, the RFID readers 
mounted on road gantry read the critical information from the electronic 
tag deployed on vehicles. Secondly, the received traffic information is 
modulated and demodulated as the available information. Finally, the 
proposed bus-TTP algorithm is used to predict bus travel time, which 
makes the predicted bus travel time better approach the actual value. 
The experimental results show that the AEKF algorithm Considering 
TFDR improves the dynamic performance of the filtering and better 
inhibits the filtering divergence process in the case of bus travel time 
changing abruptly during rush hours. 

MonCIS-39 

Risk Status Identification During the Takeover of Conditionally 
Automated Vehicles 
Mao Peng Chongqing Univ. 
Chen Jin Chongqing Univ. 
Sun Dihua Chongqing Univ. 
In order to identify the risk status during the takeover from automated 
driving to manual driving in dangerous traffic situations, this study 

investigated their performance during the takeover based on PreScan. 
The experiment invited 38 drivers. They all held a valid driving license. A 
risk status identification model was proposed based on the information of 
vehicle status and traffic environment status. According to the rate of 
electrocardiogram(ECG) and the performance of takeover, the risk status 
was classified into three levels. Using Pearson correlation coefficient 
algorithm, seven factors were selected as the feature set. Then, the 
algorithm of Random Forest (RF) was employed to establish the takeover 
risk status identification model. The results show that the accuracy of RF 
is 98.8%, increasing 10.4%, 17.7% and 7.3% compared with Support 
Vector Machine (SVM), Classification and Regression Tree (CART) and 
Back Propagation Neural Network, and each risk level has good 
prediction results. Respectively, the results show that the space headway, 
longitudinal acceleration and lane departure have a great influence on the 
risk level, and the space headway has the strongest impact on the degree 
of danger during the takeover of control in Conditionally Automated 
Vehicles. 

MonCIS-40 

Research on calibration method of interval velocity measurement 
system and uncertainty evaluation of measurement results 
Jing Wu Liaoning Provincial Institute of Measurement 
Tianyu Feng Liaoning Provincial Institute of Measurement 
With the widely application of the interval velocity measurement system, 
the accuracy of its measurement is more concerned by the society. 
Through the analysis of the interval velocity measurement system of 
vehicles, this paper presents a calibration method of the interval velocity 
measurement system with high precision clock system. Subsequently, 
the uncertainty analysis of the measurement results of the interval 
velocity measurement system is carried out. This uncertainty analysis 
method can provide technical support for better realization of intelligent 
transportation in cities. 

MonCIS-41 

Designing, Analysis and Implementation of Open-source 
Visualization System for High-Definition Remote Sensing Data 
Processing
Peng Han Northeastern Univ. at Qinhuangdao 
Yan Li 
Ying Wang 
Linqi Li 
Haotian Ma 
Jinkuan Wang 

Northeastern Univ. at Qinhuangdao 
Northeastern Univ. at Qinhuangdao 
Northeastern Univ. at Qinhuangdao 
Northeastern Univ. at Qinhuangdao 
Northeastern Univ. at Qinhuangdao 

The big data characteristics of Marine High-Definition Remote Sensing 
(MHDRS) has result in the obstacle of the real-time processing, effective 
decision-making and low efficiency information collection. Aiming at this 
problem, this paper analyzes the visualization and control integrate 
system, and establishes a visually analytic system to process the different 
source of Remote Sensing (RS) data as well as its storage based on the 
MHDRS data. The result shows that the new method enhances the 
analysis and sharing with high efficiency. 

MonD01 Room01 
Signal processing and information fusion (IV) 15:50-17:50 
Chair: Zhixin Leng Jilin Univ. 
CO-Chair: Dan Huang South China University of Tech. 

15:50-16:10 MonD01-1 

An Improved Fast Ground Segmentation Algorithm for 3D Point 
Cloud 
Zhixin Leng Jilin Univ. 
Shu Li Aviation University of Air Force 
Xin Li Jilin Univ. 
Bingzhao Gao Jilin Univ. 
In this paper, we propose an improved algorithm to divide the point cloud 
collected from Lidar into ground points and non-ground points. The 
primary purpose of our method is to improve the accuracy and guarantee 
data processing speed. In every frame of the point cloud, we divide the 
point cloud into different blocks basing on the vertical lines, and threshold 
points and ground initial points are then analyzed in each block. 
According to the priori approach, we complement two more restrictions to 
pick the threshold points and the ground initial points, which are height 
threshold and vertical distance. These conditions take the vertical 
extreme distance information into account. After the threshold points and 
ground initial points are labelled, all points between ground initial points 
and threshold points are ground points, and the other points are 
non-ground points. The whole process is completed after all points are 
labelled. We do some experiments based on our proposed method, and 
the algorithm can reach 22 frames per second. The results prove that our 
method has higher accuracy and the efficiency meets the real-time 
requirements. 

16:10-16:30 MonD01-2 

A Novel Multichannel Online Denoising Method for The Three Phase 
Electrical Signals of PV System 
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Wang Juxing Hefei university of tech. 
Wang Ziyu Hefei university of tech. 
Qi Junfeng Hefei university of tech. 
Zhang Qi Hefei university of tech. 
Xu Shuiqing Hefei university of tech. 
Photovoltaic (PV) power generation system plays an important role in 
contemporary electricity production as a ubiquitous renewable energy 
source. To ensure the efficient and normal operation of the PV system, it 
is necessary to online analyze the three phase electrical signals. 
Unfortunately, the electrical signals of the PV system are often corrupted 
with noises in nature, which cannot reflect the state of the PV system. To 
resolve this issue, we propose a new multichannel online denoising 
method, weighted window sliding multivariate empirical mode 
decomposition (EMD), for the PV system for the first time. In this method, 
when the three phase electrical signal is attained, the multichannel EMD 
is applied to decomposed the signals at first. Then, the signal is 
reconstructed by using the consecutive mean square error (CMES) 
algorithm. Finally, the weighted sliding window is applied to obtain 
smooth filtering. Compared to conventional denoising the three phase 
electrical signals of the PV system efficiently.The effectiveness of the 
proposed method is verified through the simulation results. 

16:30-16:50 MonD01-3 

A Method of Level Set Segmentation for Detecting Surface 
Distribution of Wafer Dopant  
Dan Huang South China University of Tech. 
Yueming Hu South China University of Tech. 
Ge Ma Guangzhou univ. 
In this paper, based on the difference of color depth and gray scale of 
wafer dopant surface, a regional variational level set model is proposed 
to apply to the distribution extraction problem of wafer dopants. First, for 
the interior of the level set evolution curve, the weighted sum of the mean 
value of the cluster center point after K-means clustering and the median 
filtered pixel is used as the internal fitting value of the evolution curve. 
Second, for the outside of the evolution curve, the image entropy is 
introduced as a supplement to the gray information. Third, the maximum 
absolute mean difference is used to adaptively adjust the weight ratio 
both inside and outside the level set evolution curve. Finally, the 
experimental results show that compared with the existing level set 
segmentation methods, the proposed method makes the segmented 
images have higher segmentation accuracy.

16:50-17:10 MonD01-4 

Research on ECG Signal Denoising by Combination of EEMD and 
NLM 
Jiafan Yin Tianjin University of Tech. 
Xiaoqi Chen Tianjin University of Tech. 
Pengyuan Zhang Tianjin Era Biology Technology Co., Ltd. 
Lei Shao Tianjin University of Tech. 
Ji Li Tianjin University of Tech. 
Hongli Liu Tianjin University of Tech. 
In modern medicine, it is necessary to collect signals to determine 
human's health, such ECG signal, a fluorescent signal obtained by 
Polymerase Chain Reaction (PCR) in medicine, and the like. In this 
article, in allusion to the myoelectric interference, baseline drift and 
common interference caused by machine power and external 
environment, A new signal denoising method based on the combination 
of Ensemble Empirical Mode Decomposition and Non-Local Mean is put 
forward. The method decomposed the ECG signal by EEMD to obtain a 
set of IMFS, then calculate the sample entropy of each component, and 
distinguish the signal dominant component between noise dominant 
component, and then denoise the noise dominant component. by 
Non-Local Mean to obtain a new component, and finally reconstructs the 
new component and the signal dominant component to gain a denoised 
signal. In experimental verification, the new algorithm is compared with 
wavelet threshold denoising, EEMD-wavelet threshold denoising and 
normal Non-Local Mean denoising. According to the experimental results 
we draw the conclusion that the new method can remove the noise 
influence effectively on the Signa Noise Ratio and Mean Square Error. 
Both are better than several other algorithms. 

17:10-17:30 MonD01-5 

PET Image Denoising Based on Non-local Low Rank Matrix 
Approximation 
Zhesen Yang Wuhan University of Science and Tech. 
Yuxia Sheng Wuhan University of Science and Tech. 
Li Chai Wuhan University of Science and Tech. 
Liqun Yi Wuhan University of Science and Tech. 
Positron emission tomography (PET) is an effective molecular imaging 
method that allows non-invasive quantitative observation of physiological 
and biochemical changes in living organisms. PET image is 
reconstructed via sinogram, so the quality of the reconstructed PET 
image is often limited by various physical degradation factors. PET image 
denoising is vital because it can enhance both visual quality and 
quantitative metrics for better diagnostic decisions. However, because of 
the high contrast and low spatial resolution of the PET image, it is difficult 

to suppress the noise and preserve the fine details at the same time. To 
address this issue, this paper develops a novel PET image denoising 
scheme based on low rank matrix approximation (LRMA) that exploits 
both advantage of self-similarity and implied low rank of the images. 
Moreover, an enhanced back projection step is proposed for 
compensating the loss details to improve the denoising result. 
Experimental results have shown that the proposed approach 
outperforms related methods includng iNLM, ELME and BM3D in terms 
of both perceptual quality and quantitative metrics. 

17:30-17:50 MonD01-6 

Speech Emotion Recognition of Teachers in Classroom Teaching 
Liang Jie University of Science and Technology Beijing 
Zhao Xiaoyan University of Science and Technology Beijing 
Zhang Zhaohui University of Science and Technology Beijing 
With the development of information technology, speech emotion 
recognition technology was applied to the classroom evaluation, which is 
helpful to improve teaching quality by analyzing and quantifying 
evaluation indexes in real time. The paper studied teachers' speech 
signals and a set of emotion detection audio processing system was 
designed. The teachers' speech was used to judge their emotions. The 
recurrent neural network (RNN) algorithm was used to construct a 
speech emotion recognition classification model. Emotions were 
reclassified based on preprocessing of original data such as 
pre-weighting, frame-adding window and endpoint detection, so as to 
establish the speech emotion corpus of teacher evaluation system. By 
improving the traditional feature extraction process of Mel Frequency 
Cepstral Coefficents (MFCC), the second-order differential process was 
added to eliminate the convolution noise of MFCC. Especially, the 
1-dimensional energy feature is added to the 39-dimensional MFCC 
coefficient for experiment, and the results showed that the average 
recognition rate of the 40-dimensional feature parameter improved 2.53% 
than the 39-dimensional parameter. Through experiments on the unit 
network structure of the classification model, the Long Short-Term 
Memory (LSTM) optimization model was obtained, and the average 
recognition rate of the five kinds of speech emotion classification reached 
85.32%. Experiments showed that the improved MFCC feature value and 
neural network can improve the recognition rate of speech emotion more 
effectively than the traditional speech emotion recognition method, which 
can be used for speech emotion recognition in classroom teaching. 

MonD02 
Space vehicle control (III) 
Chair: Haolei Ma
CO-Chair: Lei Liu 

Room02 
15:50-17:50 

   Beijing Aerospace Automatic Control Inst. 
Huazhong Univ. of Science and Tech. 

15:50-16:10 MonD02-1 

Research on Attitude Control of Quadrotor UAV Based on Active 
Disturbance Rejection Control 
Zuling Song Huazhong Univ. of Science and Tech. 
Yongji Wang Huazhong Univ. of Science and Tech. 
Lei Liu Huazhong Univ. of Science and Tech. 
Zhongtao Cheng Huazhong Univ. of Science and Tech. 
Ye Yang Beijing Aerospace Automatic Control Inst. 
Aiming at enhancing the disturbance suppression ability of attitude 
control of quadrotor UAV (Unmanned Aerial Vehicle), design an 
ADRC(Active Disturbance Rejection Control) based on quadrotor UAV. 
Different from the traditional trial adjustment of the parameter b0 in ADRC 
design, it can be derived according to the characteristics of the quadrotor 
model in this paper. Firstly, a non-linear kinematic model of a quadrotor 
UAV is established, and then each module of the ADRC is designed and 
debugged by modules. Finally, the system is simulated and verified. The 
experimental results show that ADRC has a stronger disturbance 
suppression capability than PID control, which greatly improves the 
stability of the system and enhances the drone's flight control ability in 
complex environments. 

16:10-16:30 MonD02-2 

Research on the inflation process of the drag parachute in the 
landing of first-stage booster and its key parameters 
Xiaojun Xing Northwestern Polytechnic Univ. 
Fenghao Li Northwestern Polytechnic Univ. 
Xiaoran Chen Northwestern Polytechnic Univ. 
Yilin Xun Northwestern Polytechnic Univ. 
Yiming Guo Northwestern Polytechnic Univ. 
Qi Wei The 9th Designing, China Aerospace

 Science and Industry Corporation 
In the process of parachute control for the first-stage booster, the working 
performance of the resistance umbrella is an important part of the 
recovery system. In order to solve the safety problem caused by the 
excessive opening load of the suspension line during the deployment, the 
opening performance of the drag parachute was analyzed to ensure the 
safety and reliability of recycling, the process of the inflation phase of a 
combination of the first-stage booster and drag parachute was studied. 
The two-dimensional mathematical model of the parachute inflation 
phase was established based on the formula for changing the area with 
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twice-inflation, and the formula for the added mass of the inflation radius. 
The changes of the main influencing factors of the opening load during 
the inflation process are analyzed, and the theory is analyzed to validate 
the correctness of the model, then the influence of the change of key 
parameters on the recovery process is studied. Simulation shows that the 
larger the drag area of the second reefing stage, the lower the stable 
descent speed of the system, and the increase in the drag area of second 
reefing stage, inflation index and coefficient of added mass will increase 
the second peak of the opening load. 

16:30-16:50 MonD02-3 

Space Environment Modeling and Deorbiting Efficiency Analysis for 
Electro-dynamic Tether System 
Hewen Xiao Harbin Inst. of Tech. 
Jing Huang Shanghai Key Laboratory of Aerospace

 Intelligent Control Tech 
Shanghai Aerospace Control Tech. Inst. 

Gang Liu Shanghai Key Laboratory of Aerospace
 Intelligent Control Tech 

Shanghai Aerospace Control Tech. Inst. 
Yueyong Lv Harbin Inst. of Tech. 
The electro-dynamic tether system, which could generate 
electro-dynamic force during on-orbit period, is a novel and efficient 
spacecraft deorbiting system. In this paper, the space environment 
modeling and off-orbit efficiency analysis of the bare electro-dynamic 
tether based deorbiting system is investigated. Firstly, the geomagnetic 
field model and ionospheric model are established, based on which the 
electric force generated by bare rope is calculated. Furthermore, the 
models of atmospheric resistance, earth non-spherical perturbation and 
other environmental perturbation are also established. Then, numerical 
simulation for the deorbiting process of the electro-dynamic tether system 
is carried out under different orbital heights, orbital inclines and lengths 
respectively. Finally, the effectiveness of relative factors to the system is 
analyzed based on the simulation results. 

16:50-17:10 MonD02-4 

A Real-time Trajectory Re-planning Method for Orbital Transfer 
Vehicle via Convex Optimization 
Haolei Ma Beijing Aerospace Automatic Control Inst. 

National Key Laboratory of Science and Tech. on
 Aerospace Intelligence Control 

Xuefeng Li Beijing Aerospace Automatic Control Inst. 
Siqi Huo Beijing Aerospace Automatic Control Inst. 
A real-time trajectory re-planning method based on mission partition is 
proposed to deal with abnormal states of Orbital Transfer Vehicle (OTV). 
A trajectory re-planning problem is described as nonlinear optimal control 
problem. A mission partition method is designed to complete decision for 
target orbit considering deviations of orbit inclination and apogee altitude. 
According to different mission areas, the corresponding performance 
index and constraints are determined. Take the mission of circular target 
orbit as an example, a convex optimization problem is constructed and 
solved via sequence convex programming. The simulation results show 
that when a flight deviation occurs, this method can complete re-planning 
mission rapidly and achieve a certain degree of recovery for abnormal 
flight states. 

17:10-17:30 MonD02-5 

Constant Thrust Control Based on Double Threshold for Hovering at 
Asteroid Equilibrium Points 
Zhihui Sui Beijing Inst. of Tech. 

Key Laboratory of Autonomous Navigation and 
Control for Deep Space Exploration 

Junhua Feng National Key Laboratory of astrodynamics 
Maodeng Li Key Laboratory of Science and Tech. on

 Space Intelligent Control 
Beijing Inst. of Control Engineering 

Shengying Zhu Beijing Inst. of Tech. 
Key Laboratory of Autonomous Navigation and 

Control for Deep Space Exploration 
This paper proposes a dual-threshold control method for constant thrust 
of hovering orbit at the unstable equilibrium point of an asteroid. Firstly, 
according to the orbital dynamics model of the probe, the nominal 
hovering orbit of the probe near the equilibrium point is determined. Then, 
according to the basic idea of threshold control, not only set the threshold 
at the current moment, but also predict the state of the future moment and 
set the threshold at that moment. Only when both thresholds are 
triggered at the same time does the constant thrust engine come into 
operation, which keeps the detector on the hovering track. Finally, 
simulation was performed with Eros433 as the target asteroid. The 
simulation results show that the method can effectively reduce the 
number of engines switching and operating time while maintaining a 
certain accuracy. 

17:30-17:50 MonD02-6 

Trajectory Tracking Control for a QUAV Based on Second Order 
Sliding Mode 
Wuxi Shi Tiangong Univ. 
Wei Yang Tiangong Univ. 
Lisen Gong Weifang Engineering Vocational College 
In this study, a position and attitude tracking control approach is designed 
for a quadrotor unmanned aerial vehicle (QUAV). In the controller design, 
the entire control system is divided into two parts: a fully actuated 
subsystem and an underactuated subsystem. For the fully actuated 
subsystem, a traditional sliding mode controller is proposed, while a novel 
second-order sliding mode controller is developed for the underactuated 
subsystem. It is proved that all the signals in the overall system are 
bounded, and that all the state variables can track the reference 
trajectories. The simulation results demonstrate the effectiveness of the 
proposed approach. 

MonD03 Room03 
Fault diagnosis and predictive maintenance (VI) 15:50-17:50 
Chair: Xiaoxue Wu Univ. of Science and Tech. Beijing 
CO-Chair: Duanjin Zhang Zhengzhou Univ. 

15:50-16:10 MonD03-1 

Finite-Frequency Fault Estimation of Two-Dimensional Roesser 
Systems 
Xiaoxue Wu Univ. of Science and Tech. Beijing 
Heping Liu School of Automation and Electrical Engineering 
This paper is concerned with the fault estimation problem of a class of 
two-dimensional Roesser systems subject to faults and disturbances in 
finite-frequency domain. The purpose of the paper is to design a fault 
estimation filter to detect the occurrence of faults and further estimate 
faults. To this end, two finite-frequency indices are used to describe the 
estimation performances. Sufficient conditions are derived via the 
generalized Kalman-Yakubovich-Popov (KYP) lemma, and an algorithm 
is developed to calculate the parameters of the desired filter. Numerical 
examples have shown that the designed fault estimation filter can detect 
and estimate faults effectively.  

16:10-16:30 MonD03-2 

H∞ Fault Detection of Networked Control Systems with Multi-packet 
Transmission and Random Delay using Delta Operator 
Duanjin Zhang Zhengzhou Univ. 
Yu Luan Zhengzhou Univ. 
The H∞ fault detection problem for networked control systems with 
multi-packet transmission and random delay is studied. This paper 
converts multi-packet transmission circumstance to a discrete-time 
switched system, and a delta-based fault detection filter is built for 
high-speed sampling performance. The paper transformed fault detection 
problem into finding appropriate parameters of the foundered filter. 
Through linear matrix inequality (LMI) method and Lyapunov-Krasinskii 
stability theory, the designed H∞ fault detection filter’s stability conditions 
are gained. At last, a numerical simulation example is shown to 
demonstrate the availability of the method. 

16:30-16:50 MonD03-3 

Investigation on Bearing Weak Fault Diagnosis under Colored Noise 
Shijie Shen Xi’an Univ. of Tech. 
Kai Wang Xi’an Univ. of Tech. 
Xuliang Qie Xi’an Univ. of Tech. 
Dan Zheng Xi’an Univ. of Tech. 
Xueqing Dai Xi’an Univ. of Tech. 
Jiale Shi Xi’an Univ. of Tech. 
For a bearing weak fault, it contains both periodic signals and a large 
amount of noise. The energy of the noise is large and its components are 
complex. It is difficult to obtain the early weak fault characteristics of 
bearing. In this paper, a typical Duffing system is improved by the 
generalized time transform and the method of changing the initial phase 
angle of built-in periodic strategy force. The developed method can be 
used to detect signal in a wider frequency band and the problem of 
misjudgment arising from Duffing system has been solved as well. 
According to the characteristics of the displacement output value 
variance of Duffing system, a method of bearing weak fault diagnosis is 
proposed. A high-intensity nonlinear colored noise has been introduced to 
disturb simulated weak fault signal, and then the weak fault signal has 
been diagnosed successfully by the proposed method. Under the 
condition of strong noise a kind of bearing inner ring fault has been 
diagnosed successfully. The proposed methods in this paper have certain 
theoretical and practical reference value.  

16:50-17:10 MonD03-4 

A Two-Step Method for PMSG Bearing Fault Recognition under 
Varying Speed Condition  
Xiaoxian Wang Southwest Jiaotong Univ. 
Jun Guo Univ. of Science and Tech. of China 
Siliang Lu Southwest Jiaotong Univ. 
Permanent magnet synchronous generators (PMSGs) are widely used in 
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wind turbines to convert the mechanical energy to electrical energy. 
Bearing is a vulnerable component in a PMSG and its condition 
monitoring and fault diagnosis are important to guarantee the safety 
operation. As the PMSGs always rotate at varying speed conditions, the 
bearing signals are complicated and how to accurately recognize the 
bearing conditions is a challenge. In this study, a two-step method is 
proposed to recognize the bearing fault types in varying speed 
conditions. In the first step, the current and vibration signals are 
synchronously sampled. The amplitude fluctuation of the current signal 
and the rotating angle of the rotor are estimated from the current signal by 
using the peak detection technology and zero-phase filter, respectively. In 
the second step, the amplitude of the vibration signal is compensated 
according to the current amplitude fluctuation, and then the vibration 
signal is resampled according to the rotating angle curve. The features 
are extracted from the vibration signals and then fused by using back 
propagation neural networks (BPNNs). The bearing fault types can be 
finally recognized from the well-trained BPNN model. The proposed 
method improves the recognition accuracy by introducing the amplitude 
compensation and resampling procedures. 

17:10-17:30 MonD03-5 

An Improved Multiscale Stochastic Resonance Method for Bearing 
Fault Diagnosis  
Zhiyuan Li Anhui Univ. 
Siliang Lu Anhui Univ. 
Haoxuan Wang Anhui Univ. 
Stochastic resonance (SR) has been widely used for bearing fault 
diagnosis. The multiscale noise tuning stochastic resonance (MSTSR) 
has been proven effective to analyze the weak bearing fault signals. 
However, the effect of MSTSR is not very satisfactory in practical 
application. The autocorrelation function (ACF) of original signals can 
extract the periodic components effectively. To enhance the weak signal 
enhancement performance, this paper proposes a method that combines 
the ACF and MSTSR. By applying ACF method in the system before 
MSTSR, a high output signal to noise ratio (SNR) can be obtained. The 
performance of the proposed method has been validated by comparing 
with the effect of MSTSR method on different types of bearing fault 
signals.  

17:30-17:50 MonD03-6 

Literature Review: Framework of Prognostic Health Management for 
Airline Predictive Maintenance  
Fei Xiao Room 510, building 6, No. 525, Yuanjiang Roa

d, Minhang District, Shanghai 
Bin Chen COMAC Shanghai Aircraft Design &Research I

nst. 
Jun Chi Room 510, building 6, No. 525, Yuanjiang Roa

d, Minhang District, Shanghai 
Shunhua Hu Room 510, building 6, No. 525, Yuanjiang Roa

d, Minhang District, Shanghai 
Maintenance plays now a critical role in manufacturing for achieving 
important cost savings and competitive advantage while preserving 
product conditions. It suggests moving from conventional maintenance 
practices to predictive strategy. Owing to the complexity of aircraft 
systems, Prognostic and Health Management (PHM) provides a set of 
capabilities that enable diagnostic, prognostic and health management 
for effective and efficient maintenance. A functional PHM system is 
required to optimize condition-based maintenance (CBM), mitigate 
unscheduled maintenance and reduce costs inflicted thereupon. 
However, a comprehensive review that details previous and on-going 
efforts in PHM filed is lacking. To fill the gaps, this paper presents the 
literature review of prognostic health management techniques and the 
framework of PHM in order to predictive of aircraft maintenance. 
Moreover, this paper summarizes the challenges in existing research and 
highlights the opportunities in future research of the PHM framework. 

Room04 
15:50-17:50 

Beijing University of Tech. 

MonD04 
Optimal control and optimization (III) 
Chair: Chao He
CO-Chair: Jie Xu Beijing Jiaotong Univ. 

15:50-16:10 MonD04-1 

Optimal Configuration of Energy Storage Microgrid Based on Chaos 
Optimization Multi-Objective Genetic Algorithm 
Shuhuai An  Qingdao Power Supply Company of State Grid

 Shandong Electric Power Company 
Ming Chen    Qingdao Power Supply Company of State Grid

 Shandong Electric Power Company 
Zen Wei    Qingdao Power Supply Company of State Grid

 Shandong Electric Power Company 
Faxiang Qiu Shandong University of Science and Tech. 
Microgrid can effectively integrate the advantages of distributed 
generation, and its optimal allocation is particularly important because it 
directly affects the cascade comprehensive utilization efficiency of energy 
and power supply reliability. In this paper, a Chaotic Multi-objective 
optimization Genetic Algorithm (CMGA) based on chaos optimization was 

proposed, and the optimal allocation of distributed generators in 
stand-alone microgrid systems was studied. The specific power models 
of wind turbine, solar photovoltaic arrays, micro-turbine and storage 
battery were built. Considering the advantages of Combined Cooling 
Heating and Power (CCHP) and wind-solar complementarity in the 
microgrid system, On the premise of meeting the basic performance 
indexes of the independent power supply system, the objective function 
was constructed with the system investment, operating cost and power 
supply reliability as the objectives, and the algorithm proposed in this 
paper was used to optimize the solution. The analysis of the example 
shows that the independent microgrid system after optimized 
configuration guarantees the reliability of power supply and improves the 
economic benefit. 

16:10-16:30 MonD04-2 

An improved Fruit Fly Optimization Algorithm and its application in 
wet flue gas desulfurization system 
Chao He Beijing University of Tech. 
Xiaoli Li Beijing University of Tech. 
Kang Wang Beijing University of Tech. 
Yang Li Communication University of China (CUC) 
The strategy of the standard Fruit Fly Optimization Algorithm (FOA) is 
that all fruit flies search locally and randomly with the optimal solution, it is 
quite easy to get into local optimum; Meanwhile, as the step size is fixed, 
it cannot achieve high accuracy. In order to enhance the algorithm's 
ability to avoid falling into local optimum and improve the accuracy, this 
paper uses different tactics to deal with the flight strategy and step size of 
fruit flies by comparing the excellent degree of candidate solutions; 
Furthermore, by adding the variance threshold of concentration value, 
adopting the linear generation mechanism of candidate solutions, we 
propose a Dynamic Step Size Fruit Fly Optimization Algorithm(DSS-FOA) 
based on candidate solutions. Several standard test functions are used to 
test, results of the test confirm that DSS-FOA is superior to the standard 
FOA in global optimization, local optimization, accuracy and stability. 
Besides, the algorithm is applied to the PID parameters optimization of 
pH in wet flue gas desulfurization (FGD) system, the results of simulation 
show that the algorithm has excellent effect in the PID parameters 
optimization of pH in wet FGD system, and performs much better than the 
standard FOA.

16:30-16:50 MonD04-3 

Short-term passenger flow prediction of rail transit based on 
VMD-LSTM neural network combination model 
Dong Liang Beijing Jiaotong Univ. 
Jie Xu Beijing Jiaotong Univ. 
Siyao Li Beijing Jiaotong Univ. 
The short-term passenger flow of urban rail transit has obvious 
characteristics of non-linearity and non-stationarity, and the traditional 
prediction method has poor accuracy. Based on this, this paper proposes 
a VMD-LSTM combination model for the prediction of short-term 
passenger flow in urban rail transit and verifies it by an example. The 
results show that: (1) the prediction effect of the LSTM neural network is 
better than the RNN neural network; (2) the VMD-LSTM neural network 
combined model prediction is more accurate than the prediction using the 
LSTM neural network alone. Therefore, the combined model is suitable 
for the prediction of short-term passenger flow in rail transit, which helps 
the subway company to grasp the law of passenger flow change, so as to 
formulate a practical traffic management plan and improve operational 
efficiency. 

16:50-17:10 MonD04-4 

Wind Power Prediction Based On Multi-Algorithm Fusion 
Optimization Model 
Anqian Yang Guizhou Univ. 
Jinbiao Li Guizhou Univ. 
Xiangping Chen Guizhou Univ. 
Qilong Zhang Guizhou Univ. 
Accurate wind power forecasting is important for improving the economic 
and stable operation of power systems. In order to overcome the 
problems of neural network selection in wind power prediction and low 
prediction accuracy, the particle swarm optimization algorithm is 
proposed to optimize the topology and parameters of BP neural network 
and apply it to wind farm power prediction. Finally, the validity of the 
prediction model is verified by two sets of experimental data. The results 
show that the proposed algorithm can effectively deal with the 
randomness and uncertainty characteristics of wind power timing, and 
has higher modeling accuracy and faster convergence speed. 

17:10-17:30 MonD04-5 

The Method Based On Dijkstra Of Multi-directional Ship’s Path 
Planning 
Zihui Cheng Wuhan University of Tech. 
Huajun Zhang Wuhan University of Tech. 
Qin Zhao Wuhan University of Tech. 
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Aiming at the problem of the shortest path s optimization for direct 
navigation of ships, the Dijkstra algorithm search is improved. The 
environment of the ship s navigation area was modeled by rasterization 
and swelling. Then the four-direction search,eight-direction search and 
arbitrary-angle search based on the Dijkstra algorithm were improved, 
and the three search methods were compared. Simulation experiments 
and research results show that the improved arbitrary angle search 
method can best meet the requirement of the shortest direct flight path. 

17:30-17:50 MonD04-6 

Energy consumption optimization of central air-conditioning based 
on sequential-least-square-programming 
Jupeng Xie Wuhan University of Tech. 
Huajun Zhang Wuhan University of Tech. 
Yu Shen Wuhan University of Tech. 
Mengchuan Li Wuhan University of Tech. 
In order to solve the problem of high energy consumption in central 
air-conditioning, the sequential-leastsquare- programming is adopted to 
optimize the energy consumption of central air-conditioning model. By 
using DOE-2 model and regression method, the mathematical model of 
each component of the central air-conditioning system is obtained. The 
energy consumption optimization problem is reduced to a constrained 
nonlinear programming problem. According to the basic principle of 
nonlinear programming, the objective function and constraint conditions 
of total energy consumption are obtained. Finally, the program of 
calculating the operating parameters of the optimal energy consumption 
point is designed by using the sequential-least-square-programming 
algorithm. 

MonD05 Room05 
Complex networks and systems (III) 15:50-17:50 
Chair: Pei Cheng Anhui Univ. 
CO-Chair: Weihua Li Northeastern Univ. 

15:50-16:10 MonD05-1 

Fully Distributed Adaptive Event-Triggered Leaderless Consensus 
Protocol for Physically Interconnected Multi-agent Systems 
Weihua Li Northeastern Univ. 
Huaguang Zhang State Key Laboratory of Synthetical Automation

 for Process Industries (Northeastern Univ.), 
Yingchun Wang Northeastern Univ. 
Chong Liu Northeastern Univ. 
In this study, the leaderless consensus issue is considered for general 
linear multi-agent systems with physically interconnected network under 
an undirected connected graph. Based on the local states information 
feedback, a novel fully distributed controller that uses adaptive 
event-triggered protocol is developed, which can ensure that every agent 
achieve consensus without requiring continuous communication and 
global network information. Meanwhile, it is proved that the Zeno 
behavior isn t exhibited by demonstrating the lower-bound of minimum 
inter-event interval is strictly positive under the proposed control protocol. 
Compared to the existing related papers, the salient feature of this paper 
is that both physically interconnected network and communication 
interconnected network of the multi-agent systems are considered on the 
premise that the designed event-triggered consensus protocol are fully 
distributed, asynchronous. Therefore, this makes the systems are more 
comprehensive and practical. Finally, the performance and effectiveness 
of the protocol are displayed by a example. 

16:10-16:30 MonD05-2 

Robust exponential stability of uncertain discrete-time stochastic 
neural networks with impulses 
Ting Cai Anhui Univ. 
Pei Cheng Anhui Univ. 
Zheng Wu Anhui Univ. 
This paper focuses on the problem of robust exponential stability of 
discrete-time impulsive neural networks with parametric uncertainties. By 
Lyapunov function and stochastic analysis approaches, some robust 
exponential stability criteria are given. Three types of impulses are 
considered: stabilizing impulses, destabilizing impulses and neutral 
impulses. The obtained results have shown that discrete-time neural 
networks with delays can be robustly exponentially stabilized by an 
appropriate impulse sequences. Finally, a numerical example is given to 
show the effectiveness of the results.

16:30-16:50 MonD05-3 

Overlapping Community Detection based On Maximal Clique and 
Multi-objective Ant Colony Optimization 
Ping Ji Jiangnan Univ. 
Shanxin Zhang Jiangnan Univ. 
ZhiPing Zhou Jiangnan Univ. 
Community detection is an important technique of complex network, 
which has great influence in understanding the structure of networks. 
There are much attention has been paid to detect separated 
communities, where one node must belong to one community. However, 

it is more necessary for us to detect the overlapping communities, which 
often appear in many real-world networks. In this paper, we proposed a 
multi-objective overlapping community detection algorithm called 
MCMOCD-ACO, which combing with the multiobjective ant colony 
optimization(mACO) and cliquebased representation scheme. In this 
algorithm, a new representation scheme based on the introduced 
maximal-clique graph is presented. Since the maximal clique graph is 
defined by using a set of maximal cliques of original graph as nodes and 
two maximal cliques are allowed to share the same nodes of the original 
graph, overlap is an intrinsic property of the maximal-clique graph. Under 
this representation scheme, mACO is allowed to handle the separated 
community in a way similar to that of the separated community detection 
which can simplified the overlapping community detection optimization 
problems. The experimental results on synthetic and real networks 
demonstrate the effective performance of our algorithm over four 
state-of-the-art overlapping community methods.

16:50-17:10 MonD05-4 

Exponential Synchronization of Stochastic Memristive Neural 
Networks with Delays Using Periodically Intermittent Observation 
Feedback Control 
Jiayi Cai Shenzhen Univ. 
Jianwen Feng Shenzhen Univ. 
Yi Zhao Shenzhen Univ. 
This paper focuses on the mean-square exponential synchronization 
problem for the stochastic memristive neural networks with delays 
through periodic intermittent observation feedback control (PIOFC). The 
goal of this issue is to design a discrete observation controller that 
tolerates the stochastic perturbation. By constructing a Lyapunov 
function, we establish a sufficient condition to guarantee the 
mean-square synchronization of the networks. In addition, some criteria 
are applied to ensure that the drive system can be synchronized to the 
response system. Finally, some simulation examples are raised to 
demonstrate the effectiveness of our proposed scheme. 

17:10-17:30 MonD05-5 

Study on the Rumor Propagation Model with Penalty Factor 
Qianqian Huang Shenyang Univ. 
Dan Wang Shenyang Univ. 
This paper analyzes the influence of penalty factors on rumor 
propagation, establishes a rumor propagation model with penalty factors, 
and obtains an average field equation with penalty coefficients. Through 
the stability analysis of the model, we obtain the network rumor threshold 
related to the penalty factor. And through a series of simulations, it is 
concluded that the influence of the rumor spreader is weaker in the BA 
scale-free network or in the homogeneous network with the increase of 
the penalty factor. The experimental results also show that the penalty 
factor pair Susceptible people have the greatest impact, and we increase 
the punishment for susceptible people, which can effectively reduce the 
density of infected people in the system. 

17:30-17:50 MonD05-6 

Distributed H State Estimation of Large-scale Power Grid Under 
Mixed-type Attacks 
Yunfa Wu Guangdong University of Tech. 
Jun-yi Li Guangdong University of Tech. 
Bin Zhang Guangdong University of Tech. 
Wenshuai Lin Guangdong University of Tech. 
This paper studies the distributed state estimation problem for large-scale 
power grid under mixed-type attacks. The topology is introduced to 
describe the relationship among distributed sensor nodes. Two separate 
Bernoulli sequences are used to describe the situations that denial of 
service attack and deception attack occur randomly and independently of 
each other. Based on the Lyapunov method and stochastic technique, a 
sufficient condition is obtained which guarantees the mean-square 
stability and H1 performance of the nonlinear large-scale power grid 
system under the mixed-type attacks. Distributed state estimators are 
designed to maintain a small estimation error under mixed-type attacks. 
Finally, the effectiveness of the designed estimators is verified by 
numerical simulation. 

MonD06 Room06 
Theory and application of linear system (II) 15:50-17:50 
Chair: Tao Xiong Wuhan Institute of Tech. 
CO-Chair: Wei Wang Northeastern Univ. 

15:50-16:10 MonD06-1 

Robust exponential stability for switched systems with interval 
time-varying delay 
Liu Yuzhong Shenyang Normal Univ. 
Yin Yujuan Liaoning Univ. 
Stability criteria and design of hybrid controllers for a class of switched 
systems with interval time-varying delay are considered in this paper. 
Based on taking both the lower bound and upper bound of delay into 
consideration in the chosen piecewise Lyapunov-Krasovskii functional, 
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we investigate the exponential stability by the method of average dwell 
time. A new delay-rang-dependent stability criteria and stabilization 
conditions are derived in terms of linear matrix inequalities. Then based 
on this condition, the hybrid state feedback controller is designed and the 
robust exponential stability is also proposed. Moreover, in order to obtain 
much less conservative results, the integral inequality and reciprocally 
convex approach are introduced. Finally, the numerical example is given 
to demonstrate the applicability and the effectiveness of the proposed 
method. 

16:10-16:30 MonD06-2 

Event-Triggering Cooperative Output Regulation of Singular Linear 
Multi-Agent Systems with Zeno-Free Triggering 
Wei Wang Northeastern Univ. 
Huaguang Zhang State Key Laboratory of Synthetical Automation

 for Process Industries (Northeastern Univ.) 
Zhenwei Liu Northeastern Univ. 
Juan Zhang Northeastern Univ. 
In this paper, cooperative output regulation problem of singular 
heterogeneous linear multi-agent systems with directed communication 
topology is studied. We design a triggering strategy that combines 
time-triggering and event-triggering so that Zeno behavior can be 
avoided completely. Compared with the existing literatures, the main 
characteristic of this paper is to apply the method of time- and 
event-triggering to singular multi-agent systems. The results show that 
the proposed triggering mechanism combined with the proposed 
distributed control law can solve the problem of cooperative output 
regulation. Finally, numerical simulation is given to show the 
effectiveness of the controller and the triggering mechanism.

16:30-16:50 MonD06-3 

An Improved Stabilization Approach for Sampled-data Systems Via 
Delay-partitioning-based Method 
Dongdong Wang Qingdao University of Tech. 
Jian Chen Qingdao University of Tech. 
Xia Lv Qingdao University of Tech. 
This paper is concerned with an improved stabilization approach for 
sampled-data systems. By free-matrix- based integral inequality and a 
delay-partitioning-based Lyapunov-Krasovskii functional (LKF), we obtain 
a stability criterion. The conservatism of the criterion is reduced because 
we employs more state information on the augmented vector. Sufficient 
conditions for state feedback controller gains are obtained by linear 
matrix inequalities (LMIs). Two simulation examples are given to validate 
the feasibility and improvement of the proposed method.

16:50-17:10 MonD06-4 

The Hankel Matrix Solution to a System of Quaternion Matrix 
Equations 
Yun Wang Guangxi University for Nationalities 
Jingpin Huang Guangxi University for Nationalities 
Hao Xiong Guangxi University for Nationalities 
Shanshan Zhang Guangxi University for Nationalities 
The solution of matrix equations and the optimal approximation problem 
play an important role in linear optimal control, parameter identification, 
structural vibration, aviation and other fields. Hankel matrix is kind of 
matrix with special structure and wide application. In this paper, the 
problem of Hankel constraint solution to the system [AXB CXD]=[E F]
over quaternion field is discussed. By using the representation of vectors 
of a Hankel matrix and Kronecker product of matrices, a constrained 
problem will be transformed into an unconstrained equation. Then the 
necessary and sufficient conditions for the equations with Hankel solution 
as well as the expression of general solution are obtained. Meanwhile, 
when the solution set is nonempty, by using invariance of Frobenius norm 
of orthogonal matrix product, the optimal approximation solution with 
minimal Frobenius norm for a given Hankel matrix is derived. Finally, two 
numerical examples is provided to verify the algorism. 

17:10-17:30 MonD06-5 

Adaptive Event-triggered Robust Filtering over Sensor Networks 
with Markov Switching Topologies 
Fengzeng Zhu Jiangnan Univ. 
Xu Liu Jiangnan Univ. 
Li Peng Jiangnan Univ. 
This paper studies the problem of robust state estimation for a class of 
filter networks based on adaptive event-triggered mechanism. Firstly, the 
adaptive trigger mechanism is introduced to reduce the communication 
burden of the filter network. Then, Markov chain is used to describe the 
random switching of filter network communication. The purpose of this 
paper is to obtain a distributed full-order filter under the condition of linear 
matrix inequalities (LMIs), which ensure the filtering dynamic system 
exponentially mean square stable under the given l2-l performance index. 
Finally, the effectiveness and flexibility of the design method are verified 
by a simulation example. 

17:30-17:50 MonD06-6 

State Feedback Decoupling Control of Web Tension, Velocity and 
Lateral Displacement in Unwinding System 
Tao Xiong Wuhan Institute of Tech. 
Gan Zhou Wuhan Institute of Tech. 
Dangdang Zou Wuhan Institute of Tech. 
The coupling and control of the web tension and lateral displacement is 
the key problem in flexible high-precision roll-to-roll manufacturing 
process. The web tension and lateral displacement are modeling 
independently with distributed control in current research, which is hard to 
solve the coupling between the web tension, velocity and lateral 
displacement for the reason of the model uncertainties, such as time 
varying radius of the unwinding roll, velocity variations, and so on. To 
solve the above problems, this paper establishes a three inputs and three 
outputs coupling model of an extended unwinding system with three 
axes. A state feedback decoupling control method with pole placement is 
presented to decouple of the web tension, velocity, and lateral 
displacement. The transient response of the decoupled system is 
achieved with pole placement method based on integral of time multiplied 
by absolute error (ITAE) optimal principles. This approach achieves 
dynamic decoupling of the web tension, velocity and lateral displacement 
of the unwinding system. The simulation results show well performance 
of the decoupled system. 

MonD07 Room07 
Motion control (III) 15:50-17:50 
Chair: Bowen Zeng    Harbin Engineering Univ. 
CO-Chair: Xiuyun Zhang Tianjin Univ. of Tech. and Education 

15:50-16:10 MonD07-1 

Design and implementation of an unmanned boat visual target 
tracking system 
Bowen Zeng Harbin Engineering Univ. 
Yang Song Harbin Engineering Univ. 
Chong Liu China Shipbuilding Industry System Engineering

 Research Inst. 
This paper describes how to detect the water surface targets, obtain 
effective tracking information, and control the unmanned boat based on 
the information while the unmanned boat equipped with Raspberry Pi 3B. 
The structure of the image processing part and the control part of the 
unmanned boat is mainly designed. The image processing part adopts 
the Raspberry Pi CSI interface camera to collect the data, uses the 
CamShift (CS) algorithm to perform target tracking, obtains the angular 
deviation and distance between the target and the unmanned boat 
through conversion, and sends the information to the DSP pr ty of the 
system is verified. 

16:10-16:30 MonD07-2 

Robust H∞ Control for Vehicle Path Tracking Subject to Delay and 
Actuator Saturation 
Changfang Chen Shandong Computer Science Center 

Shandong Provincial Key Laboratory of Computer 
Networks 

Qilu Univ. of Tech. 
Minglei Shu Shandong Computer Science Center 

Shandong Provincial Key Laboratory of Computer 
Networks 

Qilu Univ. of Tech. 
Ruixia Liu Shandong Computer Science Center 

Shandong Provincial Key Laboratory of Computer 
Networks 

Qilu Univ. of Tech. 
Nuo Wei Shandong Computer Science Center 

Shandong Provincial Key Laboratory of Computer 
Networks 

Qilu Univ. of Tech. 
This paper presents a robust H∞ path tracking control strategy for 
autonomous vehicles considering the network-induced delay and 
actuator saturation. The unavoidable time delay and actuator saturation 
will degrade the control effect, and even deteriorate the system stability. 
A robust H∞  state-feedback controller is proposed to achieve the 
desired path tracking and vehicle lateral control simultaneously. The 
control gain matrix can be obtained by solving the linear matrix 
inequalities (LMIs) and the corresponding closed-loop system is 
asymptotically stable with a guaranteed H∞ performance index. The 
uncertainty effects of the vehicle velocity variation and external 
disturbances are considered in the control design. Simulations are 
carried out to show the effectiveness of the proposed control approach.

16:30-16:50 MonD07-3 

Model Predictive Contouring Control for Biaxial Feed Drive System 
Zhiqiang Wang Tianjin Univ. of Tech. and Education 
Xiuyun Zhang Tianjin Univ. of Tech. and Education 
Lin He Tianjin Univ. of Tech. and Education 
Tao Liu Tiangong Univ. 
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In order to accelerate the contour tracking performance of the biaxial feed 
drive system, a model predictive contouring control (MPCC) strategy is 
proposed in this paper. First, the Internal Model Principle with robust 
tracking is combined to track a desired trajectory in the modeling. The 
un-modeled nonlinear friction and slowly varying uncertainties are 
compensated. After that, a unified model of the biaxial feed drive system 
based on state space is established. Then, a model predictive contouring 
controller is designed, and the tracking error, the contour error and the 
control increment are introduced into the cost function to realize the 
collaborative optimization control of the multiple variables. Finally, 
according to the actual demand, a posteriori constraint limitation network 
is established. The experimental results show that the control strategy in 
this paper can improve the dynamic contour tracking performance, 
especially in the case of large turning, and the contour error can be 
reduced.

16:50-17:10 MonD07-4 

Research on Nonlinear Ball-plate System Based on LTR Method 
HongYi He Beijing Univ. of Chemical Tech. 
Juan Chen Beijing Univ. of Chemical Tech. 
This paper presents a novel nonlinear LTR control strategy for Ball-plate 
control system model with typical nonlinear characteristics. For the 
nonlinear process, the extended Kalman filter is first introduced to 
estimate the states of the system accurately, and then the method of 
solving the Jacobian matrix and the Riccati equation in real time is used 
to obtain the optimal feedback gain matrix at the current moment. Finally, 
the principle of loop transfer function recovery is used to improve the 
performance of the system. The simulation results show that the control 
strategy obviously reduces the overshoot of the system and shortens the 
adjustment time. 

17:10-17:30 MonD07-5 

Research on Quartic Polynomial Velocity Planning Algorithm Based 
on Filtering 
Mingxia Li Univ. of Chinese Academy of Sciences 

Chinese Academy of Sciences 
Dalian Polytechnic Univ. 

Wenjiang Wu Chinese Academy of Sciences 
Shenyang Golding NC Intelligence Tech. Co. Ltd 

Rongli Gai Dalian Univ. 
Na Liu Dalian Polytechnic Univ. 
Yanshu Lang Univ. of Chinese Academy of Sciences 

Chinese Academy of Sciences 
A novel algorithm based on NURBS curve is addressed for 
acceleration/deceleration of CNC machine tools by combining quartic 
polynomial velocity planning and filtering, aiming at vibration of CNC 
caused by sharp acceleration and jerk. Its validity has been proved 
theoretically. By connecting a filter after the routine results, continuous 
acceleration and jerk are further smoothed. Experiment shows that this is 
a simple and effective algorithm to achieve further smoothing of 
continuous acceleration and jerk, thereby reducing machine vibration and 
achieving high speed, high efficiency and high precision machining. 

17:30-17:50 MonD07-6 

The Research on Load Balance Controller of Roller Single Roller 
Drive System Based on Fuzzy PID 
Liang Weizheng North China Univ. of Science and Tech. 
Zhao Ming North China Univ. of Science and Tech. 
Zhang Ruicheng North China Univ. of Science and Tech. 
Shang Ying North China Univ. of Science and Tech. 
In order to solve the load imbalance problem of the single-roller 
transmission system of the rolling mill, this paper adopts a cross-coupling 
method to achieve synchronous control between the two motors. A fuzzy 
proportional-integral-derivative (PID) load balance controller is designed 
to solve the load balance controller input Unbalanced rolling mill load 
caused by single factor and improper control algorithm. At the same time, 
in order to improve the synchronization performance of the motor, a PI 
tracking controller was designed. Finally, Simulink simulation tools are 
used to verify the effect of the load balancing controller on the effect of 
synchronous control of dual motors. The simulation results show that 
compared with the control strategy of traditional PID as the controller 
algorithm, fuzzy PID as the controller can reduce the overshoot and 
speed up the response, ensure the output of the upper and lower rollers 
is balanced, and also keep the motor within a safe range. balance. 

MonD08 Room08 
Pattern recognition and intelligent machines (VI) 15:50-17:50 

Wuhan Univ. of science and technology Chair: Chang Wang 
CO-Chair: Jianning Chi Northeastern Univ. 

15:50-16:10 MonD08-1 

AGCV-LOAM: Air-Ground Cross-View based LiDAR Odometry and 
Mapping 
Minzhao Zhu Beijing Institute of Technology 
Yi Yang Beijing Institute of Technology 

Wenjie Song Beijing Institute of Technology 
Meiling Wang Beijing Institute of Technology 
Mengyin Fu Beijing Institute of Technology 
We propose an air-ground cross-view based LiDAR odometry and 
mapping method, AGCV-LOAM, which uses satellite images as prior 
information to mitigate the accumulated error. The system consists of a 
LiDAR SLAM method and an air-ground cross-view pose correction 
neural network, which is used to estimate the accumulated error. The 
neural network takes as input a LiDAR gird-map and a satellite image 
patch, and output the pose correction value which is added to the factor 
graph to perform pose optimization. We evaluate our method against 
baseline methods using the KITTI dataset and experimental result shows 
that our method is able to mitigate the position error of the original SLAM 
method. Besides, our method also outperforms other baseline matching 
method. 

16:10-16:30 MonD08-2 

Multi-level Feature Fusion Facial Expression Recognition Network 
Qian Hu Northeastern Univ. 
Chengdong Wu Northeastern Univ. 
Jianning Chi Northeastern Univ. 
Xiaosheng Yu Northeastern Univ. 
Huan Wang Northeastern Univ. 
In order to solve the problems of face features extraction and the long 
time consuming in network training, we propose a facial expression 
recognition network based on multi-level feature fusion structure. The 
network structure consists of the following three parts: The multi-level 
feature fusion block; The multi-granularity feature extraction unit; The 
global feature fusion structure composed of global residual connection. 
We evaluated our proposed algorithm on the CK+ dataset and FER2013 
dataset, and finally achieved 94.07% accuracy and 65.4% accuracy 
respectively. Experimental results show that our algorithm can effectively 
improve the accuracy of expression recognition tasks. 

16:30-16:50 MonD08-3 

A Novel Contour Model with Local and Global Segmentation 
Property 
Xiaosheng Yu Northeastern Univ. 
Siqi Wang Northeastern Univ. 
Ying Wang Northeastern Univ. 
Xiaoliang Lei Northeastern Univ. 
In this paper, a novel region-based active contour model is presented 
which can selectively implement the local or global segmentation. A novel 
force field which uses the mean information inside and outside the 
contour is proposed to control the curve evolution. An efficient numerical 
schema is utilized to implement the proposed model in order to reduce 
the computational cost. It is validated on numerous synthetic images and 
real images, and the promising experimental results demonstrate that the 
proposed method has better performance than some traditional methods. 

16:50-17:10 MonD08-4 

Research on SLAM System incorporating Weakly-Supervised 
Learning in Dynamic Environment 
Yi Cheng Tiangong Univ. 
Renyan Fang Tiangong Univ. 
Based on Simultaneous Localization and Mapping (SLAM) and deep 
learning, a SLAM system incorporating weak supervised learning 
semantic segmentation is proposed for navigation and positioning of 
mobile robots in dynamic environment. After obtaining the image from the 
camera, the weakly supervised learning semantic segmentation network 
SEC was used to segment the semantic information, and then the 
obtained semantic information was used to eliminate the dynamic feature 
points, so as to improve the accuracy of pose estimation of the 
system .Compared to traditional orb-slam2, this article shows an overall 
improvement in performance on publicly available high dynamic 
sequence data sets. The results show that after improvement, both 
absolute error, relative drift and rotational drift are significantly reduced, 
which proves that compared with orb-slam2, this method can improve the 
accuracy of pose estimation in dynamic environment. 

17:10-17:30 MonD08-5 

Research on Adaptive Segmentation of Typical Objects in Remote 
Sensing Images 
Chang Wang Wuhan Univ. of science and technology 
Lei Zhu Wuhan Univ. of science and technology 
Wenwu Wang Wuhan Univ. of science and technology 
Bin Zhang WISDRI CCTEC Engineering Co., Ltd 
Ganshui Zhou WISDRI CCTEC Engineering Co., Ltd 
The high-resolution remote sensing image contains rich information of 
surface features. However, the same surface features collected in 
different regions at different times still have large appearance differences. 
This problem makes the network parameters trained in a single 
environment difficult to adapt to the extraction of similar objects in 
different environments. In order to solve these problems, this paper 
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proposes a domain adaptive method based on CNN to solve the single 
class target segmentation problem in different feature domains for remote 
sensing images. The model consists of two parts. Firstly, this paper 
selects a segmentation framework suitable for remote sensing image 
feature extraction as a generator. Different feature layers of the generator 
are extracted to describe the source domain and the target domain image 
in multiple layers. Second, the features are used as the input of the 
discriminator to adversarial learning to distinguish whether the input is 
from the source image or the target image. In order to verify the 
effectiveness of the algorithm, this paper takes the extraction of planting 
greenhouses in remote sensing images as an example, first this paper 
proposes a data set for the extraction of planting greenhouses and 
carries out pixel level annotation. Then, the remote sensing image of the 
greenhouse in Chenggong District, Kunming City, Yunnan Province, 
South China was made into the labeled source data, and the remote 
sensing image of the greenhouse in the Inner Mongolia Autonomous 
Region of the North was used as the target data of the unmarked. The 
experimental results on the database show that the recall rate and 
accuracy of the proposed algorithm are good, and the MAE is 0.544, 
which is better than the existing feature extraction method based on 
migration learning. 

17:30-17:50 MonD08-6 

Adaptive Structure Evolution Convolutional Neural Network for 
Image Recognition 
Jie Li College of Mobile Telecommunications of Chongqing

 Univ. of Posts and Telecom 
Jin Xu Chongqing Univ. of Posts and Telecommunications 
Xianlun Tang Chongqing Univ. of Posts and Telecommunications 
Yingjie Chen Chongqing Univ. of Posts and Telecommunications 
Qing Liu College of Mobile Telecommunications of Chongqing

 Univ. of Posts and Telecom 
A new method based on adaptive evolution strategy to automatically 
search for the optimal feature maps connections between the 
sub-sampling layer and the convolutional layer of convolutional neural 
networks without experience is proposed. The purpose of this method is 
to remove redundant connections in discrete spaces, reduce the 
complexity of CNN models, and improve the accuracy of image 
recognition to a certain extent, where the adaptive algorithm can adjust 
the crossover probability and mutation probability according to the 
evolution process. The optimal CNN by this method compare with CNN in 
originally connecting structures and existing methods in the 
Fashion-MNIST database and MIAS medical image database, this 
method can effectively optimize the connecting structure, accelerate 
convergence and improve recognition accuracy. 

MonD09 Room09 
Decision-making theory and method (III) 15:50-17:50 
Chair: Jiuhui Zhang  Huazhong Univ. of Science and Tech. 
CO-Chair: Zhe Gao Liaoning Univ. 

15:50-16:10 MonD09-1 

A satisfaction degree of D numbers and its application in 
multi-criteria decision making 
Bo Liu Science and Tech. on Avionics Integration Laboratory. 
Yebi Cui Northwestern Polytechnical Univ. 
Xinyang Deng Northwestern Polytechnical Univ. 
The introduction of uncertainty theory into the field of decision making 
provides a solution for the processing of qualitative information. In the 
field of uncertain information decision making, there are many widely 
used theoretical methods, such as D-S evidence theory and D number 
theory. Recently, Yager proposed a method for evaluating the 
satisfaction of belief structure based on uncertain target values based on 
D-S evidence theory. However, there is no related research on 
satisfaction evaluation in D number theory. In this paper, combined with 
fuzzy set theory, a calculation method of D numbers satisfaction is 
proposed. Given the element correlation, the decision information is 
effectively processed by generating a correlation fuzzy membership 
function. An application example of a manufacturing company selecting a 
supplier illustrates the effectiveness of the calculation method in this 
paper. 

16:10-16:30 MonD09-2 

Modeling and Analysis Method of Nondeterministic Activity Network 
in Linear Project 
Jiuhui Zhang Huazhong Univ. of Science and Tech. 
Zhenyuan Liu Huazhong Univ. of Science and Tech. 
In this paper, a method of mapping linear project schedule to 
nondeterministic activity network is proposed in order to quantify the 
uncertainty of the Linear Scheduling Method schedule. Through this 
method, the nondeterministic activity network can be analyzed, and the 
schedule can be adjusted according to the result of risk prediction. This 
paper uses a highway construction project for the method verification. It 
has certain guiding significance to the risk management of the actual 
construction project.

16:30-16:50 MonD09-3 

Research on Underway Replenishment Path Planning Considering 
Time Window 
Quanxian Zhang Naval Univ. of Engineering. 
Bin Zeng Naval Univ. of Engineering. 
The traditional underway replenishment path planning model takes the 
minimum sailing time as the optimization objective, does not consider the 
time window factor, and therefore does not consider the impossible 
waiting replenishment time, which is not applicable to the situation where 
replenishment is prohibited for multiple time periods. In this paper, the 
problem of underway replenishment path planning considering time 
window is analogized as Traveling Salesman Problem with Time 
Windows. Considering that the time of wartime underway replenishment 
is tight, and the time window for replenishment by supply ships is mostly 
the time window for prohibiting replenishment, an underway 
replenishment path planning model with minimum replenishment time as 
the goal was designed. Finally, an improved genetic algorithm is 
designed to solve the problem, and the feasibility of the method is verified 
by an example.

16:50-17:10 MonD09-4 

Management of Microgrid Based on Stackelberg Game 
Feifei Chen Shenyang Univ. 
Xin Li Shenyang Univ. 
Wenhui Wang Shenyang Univ. 
Microgrid's effective energy management is the foundation to ensure its 
normal operation. In this article, we considered the cost of microgrid 
power generation, pollution costs, and user preferences.We constructed 
a Stackelberg game model for multiple power companies and multiple 
microgrids with multiple users.Then systematically analyzes the 
equilibrium strategy, prove the existence and uniqueness of the game. 

17:10-17:30 MonD09-5 

Study on orderly charging and discharging strategy of EVs with 
customer satisfaction 
Wenhui Wang Shenyang Univ. 
Xin Li Shenyang Univ. 
Feifei Chen Shenyang Univ. 
Nowadays, more and more EVs are connected to the power grid, bringing 
some load to the grid that cannot be ignored. At the same time, the 
charging and discharging optimization of EVs becomes extremely 
complicated due to the random and uncertain behavior of EV users. In 
past optimization, the benefits of smart grids have always been a priority, 
with little regard for customer satisfaction. In fact, the interests and 
satisfaction of users are the basis for the realization of strategy 
optimization. In this paper, the price and charge and discharge interaction 
decision between smart grid and EV is constructed into a Generalized 
Stackelberg model to improve the satisfaction of EV users under the 
condition that the grid benefit is maximized. 

17:30-17:50 MonD09-6 

Fractional-order discrete grey models for China’s electricity 
consumption forecasting 
Zhe Gao Liaoning Univ. 
Xiaojiao Chen Liaoning Univ. 
Guannan Zhang Liaoning Univ. 
This paper presents a fractional-order discrete grey model to accurately 
forecast China’s power consumption. The first order accumulated 
generating operation is replaced with the r-order accumulated generating 
operation to bring the priority of new information. A fractional-order 
discrete GMr(q, 1) model is established by constructing the q order 
difference equation to increase the fitting precision. The optimal orders of 
the proposed fractional-order discrete grey model are determined by the 
particle swarm optimization algorithm. The calculation formula of the 
parameters in the proposed grey model is given by using the least 
squares method. The results of China’s total power consumption 
forecasting is offered. 

MonD10 Room10 
Fault diagnosis and predictive maintenance (VII) 15:50-17:50 
Chair: Fajun Yu Zhongyuan Univ. of Tech. 
CO-Chair: Ping Wang Zhengzhou normal univ. 

15:50-16:10 MonD10-1 

Research on Static Fault-tolerant Control Method of UUV Based on 
MPC in Two Dimension   
Xuelian Ding Shanghai Maritime Univ 
Daqi Zhu Shanghai Maritime Univ 
In this paper, the motion control of unmanned underwater vehicle (UUV) 
in two-dimensional state is studied, and a new control method, model 
prediction algorithm (MPC), is proposed. The model prediction algorithm 
is based on the linear description of the system error model, which can 
solve the sequence quadratic programming problem online and improve 
the real-time performance of the control system. The simulation results 
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show that the fault-tolerant control method proposed in this paper is 
effective and feasible, which can make the unmanned underwater vehicle 
keep the original working state in the faulty situation.  

16:10-16:30 MonD10-2 

Compound Fault Diagnosis of Gearbox Based on Wavelet Packet 
Transform and Sparse Representation Classification   
Fajun Yu Zhongyuan Univ. of Tech. 
Yicai Liu Wuhan Business Univ. 
Qifeng Zhao Zhongyuan Univ. of Tech. 
Gearboxes are widely used elements in mechanical equipment. Accurate 
fault diagnosis of the gearbox is essential to ensure the normal operation 
of the entire equipment. Owing to the complexity of vibration signal when 
gearbox compound fault occurs, it is quite difficult to diagnose compound 
fault of gearbox with high-precision.In this paper, a novel gearbox 
compound fault diagnosis method is presented, which takes advantage of 
Wavelet Packet Transform(WPT) extracting fault feature components and 
determines the type of compound fault according to the results of Sparse 
Representation based Classification (SRC) . In the proposed method, 
WPT is adopted to filter the gearbox vibration signal of unknown fault type 
into different frequency-band components in the first step, then Distance 
Evaluation Parameter(DEP) is utilized to select several feature 
components from these frequency-band components, and finally, SRC is 
used to categorize the selected feature components on a dictionary 
constructed with samples of known fault types according to the location of 
the minimum value of their sparse reconstruction errors. The results of 
gearbox experiment verify the effectiveness of the proposed method.  

16:30-16:50 MonD10-3 

A Biochemical Fault Detection Method Based on Stack Noise 
Reduction Sparse Automatic Encoder  
Ping Wang Zhengzhou normal univ. 
Zhigang Chu Zhengzhou normal univ. 
Lupeng Sun Zhengzhou normal univ. 
A method based on stack noise reduction sparse automatic coder is 
proposed for biochemical process fault detection. Based on SDSA, 
softmax classifier is introduced to build a deep neural network model, and 
particle swarm optimization algorithm is used to optimize the parameters 
of the model to improve the sensitivity of the model in fault detection. The 
effectiveness of the proposed method is verified by the simulation of 
Eastman process in Tennessee.  

16:50-17:10 MonD10-4 

A Comparative Study on Model-based Diagnosis Methods of 
Overcharge-induced Damage for Li-ion Battery  
Haifu Jiang Beijing Inst. of Tech. 
Junqiu Li Beijing Inst. of Tech. 
Zhixiong Chai Beijing Inst. of Tech. 
Zichuan Yang Beijing Inst. of Tech. 
Due to the inconsistency of cells or the charger malfunction, the battery 
may suffer overcharge that damages the battery. The irreversible damage 
should be detected to reveal the hidden dangers while the batteries 
operating in its normal SOC range. In this paper, online identification and 
multi-model adaptive estimation (MMAE), are introduced for the 
comparative study on overcharge-induced damage diagnosis in the 
simulation case. Besides, the impact of different filters (Kalman filter, 
strong tracking Kalman filter, and H-infinity filter) on MMAE are 
discussed. On this basis, the improved model-based fault diagnosis 
framework is proposed to achieve better practicability and performance.  

17:10-17:30 MonD10-5 

Ordinal Outlier Algorithm for Anomaly Detection of 
High-Dimensional Data Sets 
Gang Chen China Academy of Engineering Physics 
Linlin Du China Academy of Engineering Physics 
Baoran An China Academy of Engineering Physics 
Concerning with the non-linear characteristics of high dimensional data 
set, we propose a ordinal outlier algorithm for anomaly detection for 
high-dimensional data sets, which is combined with the idea of Locally 
Linear Embedding. The core idea of the method is to perform 
dimensionality reduction in the local space of high-dimensional data set 
and further use accumulated value of probabilities to reveal outliers. The 
algorithm retains local separability of data and also has the advantages of 
PPCA model, which makes it more suitable for processing high 
dimensional data. Experimental results demonstrate its high feasibility 
and efficiency and it has power to find more meaningful outliers. 

17:30-17:50 MonD10-6 

Fault identification of bearing based on multi-layer information 
entropy feature matrix 
Bo Xu Univ. of Jinan 
Yongjian Sun Univ. of Jinan 
Xiaohong Wang Univ. of Jinan 

The rolling bearing may be damaged due to various reasons in the 
process of operation. Therefore, it is very important to determine the 
faults under various working conditions. In this case, how to make good 
use of the information characteristics of the time domain signal itself to 
improve the effificiency of fault diagnosis. Therefore, it is necessary for us 
to collect and analyze the original vibration signals of rolling bearing 
faults. And the characteristics of information itself can be measured by 
information entropy, in this paper, a bearing fault recognition method 
based on multi-layer information entropy feature matrix is proposed to 
extract the fault features of rolling bearing. The empirical mode 
decomposition(EMD) method is used to decompose the time domain 
signal and extract the fifirst fifive IMF compoˇ nents. Each layer of signal 
is divided into eight segments, and one information entropy is calculated 
for each segment. Then a 5*8 information entropy eigenmatrix is 
established. Then, the average information entropy eigenmatrix of four 
conditions is calculated, and the average information entropy eigenmatrix 
is taken as the benchmark, the information entropy characteristic matrix 
of the test data is compared with the average information entropy 
characteristic matrix of the four working conditions to calculate the spatial 
distance. The working condition of the test data is the closest to which 
working condition, and the working condition of the test data belongs to 
this working condition. This method can effectively diagnose the fault of 
rolling bearing.  

MonD11 Room11 
Theory and application of nonlinear systems (V) 15:50-17:50 
Chair: Huanqing Wang    Bohai Univ. 
CO-Chair: Junfeng Zhang Hangzhou Dianzi Univ. 

Univ. of Lille 

15:50-16:10 MonD11-1 

Active Control for Helicopters with Slung Load by Combining ADRC 
and Input Shaper Technology 
Dengyan Duan Nanjing Univ. of Aeronautics and Astronautics 
Chaoqun Zhang Nanjing Univ. of Aeronautics and Astronautics 
Zhigang Wang Nanjing Univ. of Aeronautics and Astronautics 
Jianbo Li Nanjing Univ. of Aeronautics and Astronautics 
Helicopters have unique characteristics enable it to flywith an underslung 
load in many civil and military operations. But the slung load’s 
pendulum-like behaviour makes it a highly hazardous and notoriously 
difficult task which will reduce the helicopter’s flight envelope. To 
eliminate the slung load’s pendulum-like behaviour, this paper discusses 
a control strategy for helicopters with slung load by combining Active 
Disturbance Rejection Control (ADRC) and Input Shaper Technology. 
The motion of the helicopter/load complex was modeled by the 
Newton-Euler equations in terms of generalized coordinates and 
velocities. This mathematical model was then used in conjunction with 
the control strategy to stabilize the helicopter/load complex. The control 
results by combining ADRC and Input Shaper Technology were 
compared with the PID control, and the improvements related to eliminate 
the slung load’s pendulum-like behaviour were significant. 

16:10-16:30 MonD11-2 

Decoupling Control for a Class of Dynamic Nonlinear Coupling 
Systems via ADRC based on DRNN 
Chuantao Ni Qingdao Univ. of Science and Tech. 
Tong Zhao Qingdao Univ. of Science and Tech. 
In the present paper, a decoupling control scheme is designed for a class 
of dynamic nonlinear coupling systems with time-varying internal 
uncertainties, external disturbances and coupling effects between 
different subsystems which are seen as the total disturbance via the 
active disturbance rejection controller (ADRC) based on the diagonal 
recurrent neural networks (DRNN). The system is decoupled into many 
independent subsystems by introducing the virtual control variables. And 
ADRC is designed in order to deal with the total disturbance in real time, 
where the total disturbance can be observed/cancelled by the extended 
state observer (ESO) based feedback control law. Then the DRNN which 
is suitable for dynamic systems is utilized to identify the system model 
online and optimize the parameters in nonlinear state error feedback 
(NLSEF) of ADRC in real time, which apply the dynamic 
back-propagation algorithm to train its weights and the adaptive learning 
rate method to speed up the training time. To validate the effectiveness of 
the presented scheme, numerical simulation study has been performed 
respectively via traditional ADRC and composite ADRC–DRNN controller 
under the same operating conditions by MATLAB. It is proved that the 
proposed ADRC–DRNN controller has a better control performance. 

16:30-16:50 MonD11-3 

Adaptive asymptotical tracking funnel control for strict-feedback 
nonlinear systems with input quantization 
Liyuan Shao Bohai Univ. 
Huanqing Wang Bohai Univ. 
This paper design an output tracking controller for a class of uncertain 
nonlinear systems to address the input quanti- zation and output tracking 
funnel control problem. By the traditional adaptive control and 
backstepping technique, an adaptive quantized funnel control scheme is 
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designed. It is shown that the presented controller can ensure that 
arbitrary closed-loop sig- nals are globally uniformly bounded, and the 
output tracking error is bounded, and held in the prescribed funnel 
performance functions. The presented control scheme is checked 
through the simulation result. 

16:50-17:10 MonD11-4 

Chaotic Lag Synchronization of a Class of Inertial Neural Networks 
with Unbounded Distributed Delays 
Changqing Long South-Central Univ. For Nationalities 
Guodong Zhang South-Central Univ. For Nationalities 
This article investigates the chaotic exponential lag synchronization of a 
class of inertial neural networks (INNs) with unbounded distributed 
delays. Firstly, the second-order INNs is transformed into the first-order 
differential equation through a suitable variable transformation. Secondly, 
the sufficient exponential lag synchronization conditions are established 
for INNs with unbounded distributed delays via the feedback control 
theory and Lyapunov stability theory. At last, the feasibility of the derived 
results are illustrated by numerical examples. 

17:10-17:30 MonD11-5 

Indefinite Lyapunov functions based stability of switched nonlinear 
systems 
Junfeng Zhang Hangzhou Dianzi Univ. 

Univ. of Lille 
Suhuan Zhang Hangzhou Dianzi Univ. 
Laiyou Liu Hangzhou Dianzi Univ. 
Xiushan Cai Zhejiang Normal Univ. 
This paper investigates the stability of switched nonlinear systems using 
indefinite Lyapunov functions, which mean that the derivation along the 
systems is indefinite. Two cases are considered: (i) the uniformly stable 
functions of the Lyapunov functions of all subsystems are integrally 
bounded, and (ii) the uniformly stable functions of the Lyapunov functions 
of part subsystems are integrally bounded. First, multiple 
Lyapunov-Krasovskii functionals are constructed for the stability of 
switched nonlinear time-delay systems with case (i). Then, the stability of 
the systems with case (ii) are explored. The contributions of the paper lie 
in that the stability with case (ii) is more general than existing results with 
case (i) and all switching laws considered are average dwell time 
switching that is less conservative than others switchings in literature. 
Finally, one example is provided to verify the effectiveness of the results. 

17:30-17:50 MonD11-6 

Tracking Control Design of a Class of Uncertain Surface Vessel 
Systems 
Jian Li Yantai Univ. 
Junyan Li Yantai Univ. 
Zhaojing Wu Yantai Univ. 
This paper is devoted to the tracking control of a class of uncertain 
surface ship systems. From the engineering practice, practical tracking 
and asymptotic tracking problems are considered, respectively. 
Specifically, for the case that only disturbance is allowed, a practical 
tracking controller is designed by vector backstepping control design 
method combining with adaptive dynamic compensation mechanism, 
which guarantees that all the states of resulting-loop system are bounded 
while the system output arrive at and remain in a given interval of 
reference signal. Then, for the case that both disturbance and internal 
uncertainties of system are allowed, an asymptotic controller is designed 
by time- varying compensation mechanism, which guarantees that all the 
states of resulting-loop system are bounded while the system output 
asymptotically tracks a given reference signal. Finally, a simulation 
example is provided to validate the effectiveness of the proposed 
theoretical results. 

MonD12 Room12 
Advanced sensing technology and instrument 15:50-17:50 
Chair: Zhiping Liu Xian Tech. Univ. 
CO-Chair: Aiyun Yan Northeastern Univ. 

15:50-16:10 MonD12-1 

Implementation and Evaluation of Attitude Heading and Reference 
System Based on MEMS 
Zhiping Liu Xian Tech. Univ. 
Yawen Wang Xian Tech. Univ. 
This paper presents a design scheme, detailed implementation and 
evaluation of attitude and heading reference system (AHRS) which 
consists of low cost MEMS sensors, magnetometers and related data 
fusion algorithms, considerations for the selection of attitude estimation 
were presented, the simulation and experimental test were performed to 
assess the structure of algorithms, computational burden and 
convergence from the engineering view of point. 

16:10-16:30 MonD12-2 

Adaptive Complementary Filtering Algorithm for IMU Based on 
MEMS 
Zhang Zhe Northeastern Univ. 
Wang Jian-bin Northeastern Univ. 
Song Bo Northeastern Univ. 
Tong Guo-feng Northeastern Univ. 
Aiming at the inaccuracy of the attitude angle estimation caused by low 
measurement accuracy of MEMS sensors, this paper proposed an 
adaptive sparse interpolation lossless complementary filter (ASICF) 
based on quaternion and complementary filtering. Data fusion of the 
MEMS accelerometer and the MEMS gyroscope is performed in ASICF to 
calculate roll and pitch. By down sampling frequency down-conversion 
operation, the sampled data is adaptively preprocessed. ASICF is verified 
by the MAV dataset, the self-driving car dataset and the human pose 
dataset, and it is proven that the algorithm has high accuracy under the 
condition of large disturbance of acceleration or dramatic attitude change.

16:30-16:50 MonD12-3 

Integrated Navigation System for UAV Based on Low cost MEMS 
Sensors 
Zhiping Liu Xian Tech. Univ. 
Guoshao Chen Xian Tech. Univ. 
in this paper, a scheme for the design of integrated navigation system for 
unmanned aerial vehicles based on low cost MEMS sensors and 
barometers was presented. The main contribution was the theroretical 
analysis and test of the proposed high accuracy height estimation 
method, simulation results and experimental results show that the height 
estimation method is resonable and can be used for the realization of 
high accuracy integrated navigation.

16:50-17:10 MonD12-4 

A Wide Input DC-DC Power Chip Suitable for Robot System 
Aiyun Yan Northeastern Univ. 
Ming Cheng Northeastern Univ. 
Jingxiang Wang Northeastern Univ. 
Shuowei Jin Northeastern Univ. 
Aixia Wang Northeastern Univ. 
Power supply is the most basic guarantee for intelligent robots to 
complete complex instructions. In-depth research on power management 
technology has also accelerated the upgrading of robots. This paper 
designs a wide-input DC-DC power chip suitable for robot systems. To 
achieve the wide input of the chip, this article presents an improved LDO 
structure, which solves the problem that the traditional LDO structure 
cannot start normally under low voltage. In addition, this paper presents a 
new type of bootstrap capacitor charge and discharge control circuit, 
which solves the problem that the charging and discharging can’t be 
completed quickly due to the low drop-out with traditional structure. 
Finally, in order to convert the unknown frequency information into a 
processable electrical signal, this paper presents a frequency conversion 
circuit that successfully converts the frequency information into a 
corresponding electrical signal. Through simulation verification, the 
power chip designed in this paper can work normally under a wide input 
voltage range of 1.6V-6.3V. 

17:10-17:30 MonD12-5 

Design of Low-cost Automobile Oil Level Sensor Detection Device 
Wang Tian-he Univ. of Jinan 
Wang Zhong-hua Univ. of Jinan 
In today's society with highly developed transportation, automobile 
transportation accounts for a large proportion, which has promoted the 
vigorous development of automobile manufacturing. The fuel tank level of 
an automobile is an important measured parameter in the driving process 
of the car, and the fuel quantity sensor is an indispensable part of the 
quantity measurement system. The importance of the quality inspection 
process at the factory is self-evident. At present, most of the vehicle oil 
quantity sensors use reed switch liquid level sensors, and most of the 
current factory detection of the sensors is manual way, which not only 
requires a lot of labor costs, but also have high missed detection rate. 
This article designs a low-cost automotive oil level sensor detection 
device, which uses MCU and constant current source circuit instead of 
the traditional manual instrument detection. It also has on-site display 
function and threshold storage function. At the same time, the device can 
automatically identify the sensor model and execute different detection 
procedure without manual settings when the sensor is connected. The 
test results show that this device greatly improves the detection efficiency 
and accuracy, and reduces the cost of testing. 

17:30-17:50 MonD12-6 

Research on Image-spot Location Algorithm for Linear CCD Based 
on Nonlinear Weight 
Xiu Wang China Earthquake Disaster Prevetion Center 
Haiyan Lu China Earthquake Disaster Prevetion Center 
In order to achieve the high-precision real-time monitoring of the 
micro-displacement on the surface of earth by pendulum tiltmeter, a 
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linear CCD measuring system is adopted for non-contact measurement. 
The precision and accuracy of micro-displacement measuring are 
determined by the pixel size of linear CCD and the performance of the 
location algorithm. In order to make up for the disadvantages of CCD 
pixel size that is not easy to change and the poor noise resistance of the 
traditional location algorithms, an improved nonlinear-weighting sub-pixel 
subdivision location algorithm for image spots is designed based on 
power weighting, threshold segmentation and background grayscale 
removal, which is applied to the CCD measuring system of pendulum 
tiltmeter for experimental measurement. The result shows that the 
improved algorithm can realize 0.94 μm (about 1/5 pixel) positioning 
error and 0.4% linear error, which has high location accuracy and 
stability. This algorithm can be widely used in high-precision 
measurement of micro-displacement. 

MonDIS Room13 
Interactive Session 15:50-17:50

MonDIS-1 

Research on Hydrological Environment Monitoring Equipment 
based on Embedded System 
Xiaodong Zhang  Henan Univ. of Technology 
Jie Zhang  Henan Univ. of Technology 
Aiming at the shortcomings of traditional water environment monitoring 
device, a hydrological environment monitoring equipment based on 
embedded system is proposed in this thesis. The hydrological 
parameters information monitored by the equipment mainly includes 
water turbidity, air particulate concentration, atmospheric pressure data, 
and so on. These field data of water environment are collected by special 
sensors, which are driven by an embedded platform based on S3C2440 
microprocessor. The embedded platform obtains the monitoring data 
through the IIC communication protocol. Then, the hydrological 
environment monitoring data is stored in the embedded database and 
displayed on the LCD screen of the equipment on site. Furthermore, 
when the hydrological environment parameters exceed the 
predetermined monitoring standards, the monitoring information will be 
sent to users in the way of SMTP based e-mail and alerted automatically 
by the equipment. The remote users can access the hydrological 
monitoring equipment remotely and query the real-time monitoring 
information of the hydrological site in the form of web pages through the 
network. The test results show that the embedded hydrological 
environment monitoring equipment proposed in this thesis is convenient 
for monitoring the main hydrological parameters in time, and can fully 
meet the design requirements. 

MonDIS-2 

Estimate the Parameter and Modelling of a Battery Energy Storage 
System 
Biyu Bai Xi 'an Univ. of science and technology 

Macquarie Univ. 
This paper mainly studied parameter estimation and Circuit model of 
battery energy storage system, including Nominal Open Circuit Voltage 
(Voc), state-of-charge (SOC). The main disadvantage of new energy is 
non-continuity, so battery energy storage technology is the best 
solution .The battery model was simulated in matlab/simulink/simscape, 
and the State of the whole battery was obtained by observing the image 
and curve transformation of various parameters .The main methods of 
BESS modeling include electrochemical model, analytical model and 
equivalent circuit model, etc .For parameter optimization of matlab 
simulation, matlab toolbox is used to make data more reasonable by 
running. 

MonDIS-3 

Environment Parameter Rating Evaluation for Smart Museum Based 
on Improved K-Means Clustering Algorithm 
Wenqiang Guo Shaanxi Univ. of Science & Technology 
Zixuan Huang Shaanxi Univ. of Science & Technology 
Yongyan Hou Shaanxi Univ. of Science & Technology 
Qinkun Xiao Xi’an Technological Univ. 
Jia Jia Shanxi Provincial Institute of Cultural Relics

 Protection 
Lingling Mao Shaanxi Univ. of Science & Technology 
The cultural heritage is a unique and irreplaceable witness of our past 
and it is vulnerable to natural disasters and anthropic behaviors. A rating 
evaluation system for smart museum environment parameter can serve 
as a reference for decision-making. However, this field is in short in 
preventive conservation strategies aimed to assure the protection, or 
increase the life expectancy in museums. This paper proposes a rating 
evaluation for museum environment parameter data based on improved 
K-Means clustering algorithm by introducing weighted cluster center 
function. Presented improved K-Means improves the clustering effect by 
weakening the random initial cluster center selection easy to fall into the 
local optimal results. Experimental results demonstrate that the improved 
clustering algorithm is not only more stable in clustering process, but can 
reduce the impact of the noise data. The presented rating evaluation for 
museum environment parameter data can provide the basis for 

reasonable, effective regulation and control of museum environmental 
parameters. 

MonDIS-4 

Research on Aerodynamic Performance of J-type Blade Vertical 
Axis Wind Turbine 
Lin Pan Wuhan Univ. of Technology 
Haodong Xiao Wuhan Univ. of Technology 
Yanwei Zhang Wuhan Univ. of Technology 
Zhaoyang Shi Wuhan Univ. of Technology 
In this paper, the aerodynamics performance of six kinds of VAWT with 
different blade pairs is studied. This paper presents a J-type blade and 
studies the torque and wind energy capture rate at a different distance 
from the leading edge. The torque coefficient and wind energy capture 
rate of the J-type blade are optimized. A three-dimensional model of a 
vertical axis turbine is established. The dynamic properties of different 
blades are analyzed by two-dimensional steady flow dynamics (CFD) 
model. According to the dynamic analysis of the J-type blade, an 
improved J-type blade is proposed. After analyzing the changes in wind 
energy capture rate (CP) and torque of the improved J-type blade, the 
results show that compared with NACA0020, both the torque and the 
wind energy capture rate of J-type blade are reduced. The wind energy 
capture rate (CP) decrease when the tip speed ratio (TSR) is greater than 
2. The larger torque and wind energy capture rate be obtained when the 
tip speed ratio (TSR) is less than 2. 

MonDIS-5 

Study of Parameter Design and Aerodynamics on Bending 
Characteristics of VAWT Airfoi 
Lin Pan Wuhan Univ. of Technology 
Zhaoyang Shi Wuhan Univ. of Technology 
Shanwang Gao Jiangmen Shuotai Electrical Appliance Co., Ltd. 
Haodong Xiao Wuhan Univ. of Technology 
This paper studies the influence of airfoil camber (f) on the aerodynamics 
of H-type vertical axis wind turbines. v=4,8,12m/s is selected as the 
design condition, and the NACA0015 airfoil (f=0%) is used as the 
prototype for the parametric design. A total of 6 different airfoils with 
camber from 0% to 5% are desiged, and a two-dimensional CFD 
simulation model is established through ANSYS software. Taking wind 
energy utilization rate Cp and high-efficiency wind energy operating area 
ı � as research objects, the aerodynamic laws of VAWT and the changes 
in torque, pressure, and speed of airfoil surfaces under different azimuth 
angles are studied. The study finds that the camber has a great influence 
on the aerodynamic performance of the vertical axis wind turbine, and the 
airfoil with a smaller camber of [0%,2%] has better aerodynamic 
performance. 

MonDIS-6 

Influence of OPC Function on Transient Stability of Power System 
Yuyue Zhang State Grid Shandong Electric Power Company 
Yimu Fu State Grid Shandong Electric Power Company 
Dong Liu State Grid Shandong Electric Power Company 
Ying Mu State Grid Shandong Electric Power Company 
Jianing Zhang State Grid Shandong Electric Power Company 
Donglei Sun State Grid Shandong Electric Power Company 
The over-speed protection controller (OPC) of steam turbine is an 
important device to restrain the over-speed and protect safety of the 
equipment. However, in the simulation calculation of power system 
transient stability, the influence of OPC is not considered. This paper 
analyzes the four basic functions related to OPC(Automatic Stop 
Tripping, AST; Load Drop Anticipation, LDA; Close Interceptor Valves, 
CIV; 103% Over-speed Protection, 103%OP), establish its correlation 
model, study the influence of various functions of OPC on the transient 
stability of power system to improve the safety and stability of power 
system. 

MonDIS-7 

Economic Adaptability Analysis of Typical Integrated Energy 
Systems 
Zhaoyang Xu Nari Group Corporation/State Grid Electric Power 

Research Institute 
Changqing Xu State Grid Henan Economic Research Institute 
Chupeng Xiao Nari Group Corporation/State Grid Electric Power 

Research Institute 
Xianyu Zhou Northeastern Univ. 
Lili Wang State Grid Henan Economic Research Institute 
Yudong Lu State Grid Zhejiang Electric Power Company Limit

ed Electric Power Research Institute 
The promotion of integrated energy systems is able to reduce pollutant 
emissions by using clean energy sources, to promote the replacement of 
traditional fossil energy with green electricity, and to improve human life 
quality. In order to popularize integrated energy systems, it is imperative 
to study its economic applicability. In this paper, according to the cold and 
thermal electricity load demand, energy prices, equipment technology, 
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the optimization model of the energy system by using the nonlinear 
integer programming method is firstly established. Then the evaluation 
index values of different systems are obtained. Secondly, the entropy 
weight method and analytic hierarchy process (AHP) are applied to 
obtain the weights respectively. Finally multi-index evaluation model is set 
up by using the expert evaluation method to determine the important 
index weight. The simulation results based on the actual data in a certain 
place show that the evaluation results obtained by the subjective and 
objective weights are basically consistent, which verifies the accuracy 
and effectiveness of the proposed method for economic applicability of 
the typical integrated energy systems. 

MonDIS-8 

Design and Implementation of Internal and External Network 
Isolation System Based on QR Code 
Bo Hu State grid liaoning electric power Co. Ltd 
Chuncheng Han State grid anshan electric power supply company 
Bo Li State grid anshan electric power supply company 
Xiaoyu Zhang Northeastern Univ. 
Daqian Wang Northeastern Univ. 
Bowen Zhou Northeastern Univ. 
In this paper, a data transmission method based on QR two-dimensional 
code is studied for data transmission between internal and external 
networks of power enterprises, including image enhancement, 
binarization, image localization, two-dimensional code cutting, image 
rotation correction, and image geometric correction. Aiming at the 
instability of light in practical applications, an improved canny algorithm is 
proposed to segment images quickly and accurately. By identifying the 
two-dimensional code pictures under four different illumination conditions, 
such as ordinary uniform illumination, weak illumination, strong 
illumination, and uneven illumination, the recognition accuracy and 
recognition speed of the classic canny algorithm and the improved canny 
algorithm are compared. The results validate the feasibility and accuracy 
of the improved canny algorithm. Thereby, the data transmission between 
internal and external network without physical coupling of the physical 
channel is realized by QR code, which truly realizes the isolation of the 
internal and external networks in power grid. 

MonDIS-9 

Spatial Load Forecasting of Distribution Network Based on Artificial 
Intelligent Algorithm 
Yuying Shao State grid Shanghai electric power company 
Peng Peng State grid Shanghai electric power company 
Weiyang Liu Nanjing Kuanta Information Technology Co., Ltd. 
Lingyan Wei Nanjing Kuanta Information Technology Co., Ltd. 
Bing Wang Nanjing Kuanta Information Technology Co., Ltd. 
For the influence of the popularity of rooftop photovoltaic (PV) and the 
use of large-scale electric vehicles (EVs) on the power grid load, a space 
load forecasting method of urban distribution power grid was proposed, 
which took into accounts the spatial and temporal distribution of PV and 
EVs. Through analytic hierarchy process and fuzzy comprehensive 
evaluation method, various factors affecting the rooftop distributed PV 
output power were fully considered, and the rooftop PV output power of 
each planning area was forecasted by combining the least squares 
support vector machine and particle swarm optimization. Based on the 
time-space transfer probability matrix of EVs in different planning areas, 
Monte Carlo algorithm was used to simulate the time-space distribution of 
charging load with high probability. Taking an urban area as an example, 
the forecasted rooftop PV output power, EV charging load and traditional 
power load are superimposed on different planning areas to obtain the 
forecasted spatial load values. 

MonDIS-10 

CNN and transfer learning based online SOH estimation for 
lithium-ion battery 
Yang Li Zhejiang Univ. 
Jili Tao Zhejiang Univ. 
Accurate estimation of state of health (SOH) is extremely important for 
lithium-ion (Li-ion) rechargeable batteries. An improved strategy based 
on convolutional neural network (CNN) architecture is proposed for online 
SOH estimation, in which the features can be automatically extracted, 
instead of manual extraction. Accelerated aging data from different 
dynamic conditions, including overcharging and over-discharging, is 
utilized to pretrain a base model. And then by transfer learning method, 
the base model can be fine-tuned with just 15% normal-speed aging data 
and migrated as a new model for testing on the remaining 85% 
normal-speed aging data. The transfer learning method can reduce the 
laboratory costs for large amount of cycling data. Only the constant 
current charging data is selected as the input of model. And results show 
that the proposed deep learning method owns great generalization ability 
between different aging scenarios. 

MonDIS-11 

Short-term load forecasting based on support vector regression 
considering cooling load in summer 
Li Hu Weifang Power Supply Company 
Lei Zhang Weifang Power Supply Company 
Tao Wang Weifang Power Supply Company 
Kai Li Weifang Power Supply Company 
With the rapid development of the economy and society, short-term load 
forecasting is becoming increasingly important in power system dispatch 
and demand response. Firstly, we analyze the daily load characteristics 
of Jinan in the summer of 2016. Then, a cooling maximum load prediction 
LS-SVM model is established based on meteorological factors 
considering accumulated temperature effect. Although the summer load 
is greatly influenced by meteorological factors, the daily load curves are 
still similar. Therefore, each point load is calculated by similarity of daily 
load curve and daily maximum and minimum load. The experimental 
results prove the effectiveness of the developed prediction algorithm. 

MonDIS-12 

Design and Simulation of 500kw Wind-solar Complementary 
Microgrid 
Zhongfei Gao State Grid Jinzhou Electric Power Supply Company 
Yanjiang Li State Grid Jinzhou Electric Power Supply Company 
Mengbi Zhao State Grid Jinzhou Electric Power Supply Company 
Chengli Zhou State Grid Jinzhou Electric Power Supply Company 
Kai Lv State Grid Jinzhou Electric Power Supply Company 
This Faced with the energy and environmental problems facing the world 
today, renewable energy with many advantages has gradually entered 
people's field of vision. Among them, solar energy and wind energy are 
the most prominent. Wind and solar power supply can solve the problem 
of electricity use in remote areas and improve. The environment has an 
important impact on further improving China's energy structure. This 
paper is mainly to simulate the wind power part and photovoltaic part and 
maximum power tracking in 500kw wind-solar complementary microgrid 
system, and explain the development of renewable energy; the basic 
concept and significance of micro-grid; Detailed description of the 
distribution of wind energy and solar energy resources, wind energy and 
solar energy in China; a brief introduction to the research status of wind 
and solar complementation; the system introduces the working 
characteristics and principles of wind turbines, photovoltaic cells and 
batteries; for wind turbines and photovoltaic cells The maximum power 
tracking control of the wind and solar hybrid system is described in detail. 
Finally, use Matlab/Simulink to build the corresponding maximum power 
tracking model, fan model, photovoltaic model, etc., and simulate it. The 
final result shows that the wind-solar complementary microgrid system 
designed in this paper can reach the maximum under standard test 
conditions. Power, changing conditions can also react quickly for 
maximum power tracking. 

MonDIS-13 

Design of Wake Control Strategy for Offshore Wind Farm 
Meijie Liu State Grid Jinzhou Electric Power Supply Company 
Yu Zhu State Grid Jinzhou Electric Power Supply Company 
Yongjie Tong State Grid Jinzhou Electric Power Supply Company 
With the vigorous development of China's economy and so on, people in 
all walks of life need more and more electric energy.There is an urgent 
need to provide electricity through renewable energy. For wind energy, 
offshore wind energy resources are particularly abundant, and its 
reserves to be developed are very large, but the influence of wake effect 
on wind power generation is still a problem that cannot be ignored. Firstly, 
this paper introduces Horns Rev wind farm. Secondly, the influences of 
four factors, namely the wind inflow direction, the thrust coefficient, the 
pitch angle of each unit in the wind field and the relationship between the 
thrust coefficient, the induction factor and the utilization of wind energy, 
on the wake flow of the downstream fan are analyzed and discussed in 
detail. Furthermore, for wake effect, the optimal control strategy is 
obtained by studying the superposition algorithm of wake, particle swarm 
optimization control and the relationship between thrust coefficient, 
induction factor and output power. Finally, Horns Rev wind farm is taken 
as the research object of this paper, and Matlab is used to carry out 
coding simulation: other values are unchanged, wind speed is taken as a 
variable, and different assumed wind speeds are input, then the actual 
wind speed corresponding to each wind turbine can be obtained. The 
most important thing of this coding is based on the optimization of particle 
swarm optimization, which reduces the induction factor. The purpose is to 
increase the output power and further increase the total power 
generation. 

MonDIS-14 

Research on Soft-Switching Bi-directional DC/DC Converter for 
Hydrogen-electric Hybrid Vehicle 
Huifeng Wang Guangxi Univ. of Science and Technology 
Wenguang Luo Guangxi Univ. of Science and Technology 
Tongkuai Zhou Guangxi Univ. of Science and Technology 
Yang Bin Guangxi Univ. of Science and Technology 
Traditional auxiliary power supply bidirectional Guangxi Univ. of Science 
and TechnologyDC/DC converter in hydrogen electric hybrid vehicle has 
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the problems of high power tube loss and reverse recovery of parasitic 
diode. In order to solve these problems, this paper first improves its 
topology, adopts a non-isolated bidirectional Buck/Boost topology, and 
makes its two power switch tubes complementary on when working, 
realizes the zero voltage conduction of the power tube, and inhibits the 
reverse recovery of the parasitic diode of the power tube. Secondly, the 
analytical model of the converter is established by the modified state 
average method, and the two power switch tubes are uniformly controlled 
by the complementary control mode, which ensures the stable operation 
of the two-way flow of energy of the system. By using the built 1.2 Kw 
experimental prototype to verify, the obtained experimental waveform and 
data verify that the converter realizes soft switching, reduces power loss 
and improves conversion efficiency. 

MonDIS-15 

Energy Feedback Electronic Load Based on Topology of Three-level 
Inverter 
Yang Chang Northeastern Univ. Qinhuangdao 
Shao Hongjun Northeastern Univ. Qinhuangdao 
Chen Ze Northeastern Univ. Qinhuangdao 
Zhai Yang Northeastern Univ. Qinhuangdao 
Three-level inverter has the advantages of high output power quality, low 
harmonic content and low switching loss. The traditional energy feedback 
electronic load can be realized by dual PWM rectifier, that is, it is 
composed of PWM rectifier Bridge and PWM inverter bridge. If a 
three-level inverter can be applied to the electronic load PWM inverter 
bridge link, the switching loss can be reduced and the quality of output 
power can be improved. This thesis introduces the main circuit topology 
and working principle of the energy feedback load, and proposes an 
electronic load composed of three-level PWM inverter bridge, and 
proposes a new modulation process. 

MonDIS-16 

Research on Line Loss Diagnosis and Management Method Based 
on Big Data Technology 
Wei Wang Academy Shenyang Power Supply Company 
Shuhong Song Academy Shenyang Power Supply Company 
Yuzhe Teng Academy Shenyang Power Supply Company 
Weiheng Wang Academy Shenyang Power Supply Company 
Liang Sun Academy Shenyang Power Supply Company 
Jiazheng Wang Academy Shenyang Power Supply Company 
In order to accurately locate the cause of line loss and to develop 
corresponding management and technical measures for the fault, and to 
construct a complete line loss management assurance system, this paper 
proposes a line loss diagnosis and management method for basic big 
data. Through the processing of the line loss basic data, the classification 
and analysis of the line loss, and considering the influence of the new 
energy access on the line loss, the cause of the line loss abnormality is 
accurately found, and the abnormal line loss is accurately positioned. 
According to the accurate positioning of abnormal line loss, a targeted 
line loss management method is proposed to compensate for the lack 
and deficiency of line loss management. 

MonDIS-17 
Research on the Whole Process Security System Framework of 
Network Collaborative Manufacture 
Kai Lu The 6th Research Institute of China 

Electronics Corporation 
Qingmin Han The 6th Research Institute of China 

Electronics Corporation 
Guangyu Zhu The 6th Research Institute of China 

Electronics Corporation 
Bing Huang The 6th Research Institute of China 

Electronics Corporation 
With the development of China’s manufacturing strategy, Network 
Collaboration Manufacture Model (NCMM) obtained the opportunity to 
expand manufacturing scale, and improved the digital and intelligent level 
of manufacturing industry. However, the efficiency and effectiveness of 
the manufacture model at the cost of security. In order to address the risk 
caused by development of NCMM, we proposed a “1+3” security 
framework. Literally, “1” means cloud collaborative security, and “3” 
includes collaborative interaction security, collaborative integration 
security and collaborative operation and maintenance security, 
respectively. This framework ensures the security of data interaction in 
pre-manufacturing, functional safety and information security during 
manufacturing, and operation and maintenance service security in 
post-manufacturing. Furthermore, we also illustrated a method to 
construct the cyber security model in security system frame, providing the 
stable theoretical support to achieve collaborative manufacturing 
security-preserving technologies and products. 

MonDIS-18 

Independent Pitch Control Strategy and Simulation for Reducing 
Unbalanced Load of Wind Turbine 
Xiuyan Wang Changchun Institute of Technology 

Zhihong Jiang Changchun Institute of Technology 
Hong Lu Changchun Institute of Technology 
Xiumei Wang Yalong River Company Ertan Hydropower Plant 
Yu Meng Changchun Institute of Technology 
Shengnan Li Changchun Institute of Technology 
With the progress and development of socio-economic technology, the 
contradiction between the strong demand for energy in various industries 
and the increasing shortage of traditional petrochemicals is deepening. 
People are increasingly aware of the importance of developing renewable 
energy, especially the use and development of wind energy. Pitch control 
is the core technology of wind power generation. At present, most of the 
mainstream products in the international wind power market apply 
centralized variable pitch control. The advantage of centralized pitch 
control is that it has a high wind energy utilization coefficient, which can 
ensure the maximum power in the low wind speed section, the rated 
power in the high wind speed section, improve the starting performance 
and braking performance of the wind turbine, improve the overall 
flexibility of the wind turbine, Force conditions of small machines and 
blades. Independent pitch control technology is a control technology 
method developed in recent years with the continuous increase of fan 
capacity and the constant increase of impeller diameter.This paper takes 
the wind energy conversion system of large doubly-fed induction 
generators as the research object, proposes an independent pitch control 
strategy, uses FAST and MATLAB / Simulink for dynamic modeling, 
simulation and comprehensive analysis. The results of simulation 
experiments show that The unbalanced load of wind turbine units is an 
effective control method to improve the power supply quality and extend 
the service life of wind turbine units. 

MonDIS-19 

Optimal Configuration of Energy Storage Capacity for Fast Charging 
Stations Oriented to Electric Taxis 
Li Hu Weifang Power Supply Company 
Lei Zhang Weifang Power Supply Company 
Tao Wang Weifang Power Supply Company 
Kai Li Weifang Power Supply Company 
Electric taxis (ETs) have a series of merits such as no noise, zero carbon 
emissions, so they are widely used in cities. As the most critical part of 
the infrastructure, the fast charging station (FCS) will directly affect the 
operation of the charging station and the construction costs. Energy 
storage system (ESS) can provide an auxiliary function to meet the ETs 
charging requirement. Based on the analyzation of the behavior and 
characteristic of ETs, the FCS model and charging price, the menu-price 
method is selected to obtain maximal profit. Taking the maximum profit of 
the FCS as the objective function, and energy constraint, first come first 
serve constraint, ESS constraint are taken into consideration, linear 
programming method was adopted to obtain the optimal ESS capacity. 
Through the optimal ESS capacity, the FCS owner can maximize the 
profit with minimal investment. 

MonDIS-20 

Optimal Allocation of Distributed Generation Against Low Voltage in 
Distribution Network Based on Particle Swarm Optimization 
Algorithm 
Peng Dai Suqian Power Supply Branch, State Grid Jiangsu

 Electric Power Co., Ltd. 
Gang Liu Suqian Power Supply Branch, State Grid Jiangsu

 Electric Power Co., Ltd. 
Xiuru Wang Suqian Power Supply Branch, State Grid Jiangsu

 Electric Power Co., Ltd. 
Jian Ma Suqian Power Supply Branch, State Grid Jiangsu

 Electric Power Co., Ltd. 
Hua Li Suqian Power Supply Branch, State Grid Jiangsu

 Electric Power Co., Ltd. 
Wanshui 
Ling 

Shanghai Wiscom Sunest Electric Power Technology 
 Co., Ltd.Shanghai Wiscom Sunest Electric Power 

Technology Co., Ltd. 
Yanjun Wen Shanghai Wiscom Sunest Electric Power Technology 

 Co., Ltd.Shanghai Wiscom Sunest Electric Power 
Technology Co., Ltd. 

Xiaopeng Ji Nanjing Univ. of Information Science and Technology 
Aiming at the problem of low voltage in rural distribution network, this 
paper proposes an optimal allocation method of distributed generation 
against low voltage. Firstly, we establish a sitting and sizing optimization 
model for distributed generation, which takes the minimum system 
voltage, the average system voltage deviation and the network loss into 
consideration. Then the optimization problem is solved by a heuristic 
algorithm. Finally, the proposed method is simulated and tested on the 
IEEE-33 bus system, and the results demonstrate that the method 
proposed in this paper can solve the low voltage problem for each critical 
node in the distribution network and improve the voltage quality. Hence, 
the feasibility and effectiveness of the proposed method are verified. 

MonDIS-21 

MPPT of Multi-signal Feedforward Doubly-fed AsynchronousWind 
Turbine 
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Lin Pan Wuhan Univ. of Technology 
Ping Yan Wuhan Univ. of Technology 
Yong Shi UMR SADAPT, INRA, Universit´e Paris-Saclay 
In this paper, a novel method of Maximum Power Point Tracking(MPPT) 
for wind turbines based on multisignal feed forward is proposed. By 
introducing the additional speed obtained by multi-signal feedforward, the 
optimal speed is superimposed to the traditional method as the new 
reference speed of the hybrid system, which improves the response 
speed and stability of the system. Moreover, Sliding Mode Control(SMC) 
is combined with signal feedforward. The new sliding mode control rate is 
used to weaken the power oscillation of the wind turbine to improve the 
stability of the system. Finally, the simulation results show that the 
proposed new structure and system are feasible and effective for the 
wind turbine to maintain its maximum power point. 

MonDIS-22 

Classification of Microseismic Events and Blasts Using Deep Belief 
Network 
Yumei Kang Northeastern Univ. 
Yanmei Wang Northeastern Univ. 
Guanwen Cheng Northeastern Univ. 
Yuhang Song Shenyang Univ. of Technology 
Jiayue Yu Northeastern Univ. 
Naiyuan Zhang Northeastern Univ. 
Identification and separation of microseismic (MS) events and blasting 
signals is typically a challenging issue. In particular, the extraction of 
features from large amounts of data using shallow neural networks is 
inefficient and not always complete. To address this, the use of a deep 
belief network model to identify MS events and blasting signals during 
construction processes is proposed. The aim is to take advantage of the 
strong learning and feature extraction abilities of such models. Using data 
recorded during the construction of the Jinping Hydropower Station II in 
China, nine typical source parameters are selected to use as 
characteristic parameters. This is accomplished by comparing and 
analyzing the differences and probability density distribution ranges of the 
different source parameters associated with MS and blasting events. The 
model uses the data collected for the source parameters to learn, train, 
and test. A classification accuracy of 94.4% was thus achieved, which is 
superior to that obtained using traditional support vector machine and 
Fisher classifiers. The results also show that the method has other 
advantages compared to the other methods: false positive rates are low, 
the characteristic parameters are easy to acquire, and the calculation 
speed is fast. It is thus an effective method of identifying MS and blasting 
events when using MS monitoring techniques. 

MonDIS-23 

Research on the Optimal Operation of the Micro-grid with Natural 
Gas Power Generation 
Min Cao State Grid Shaanxi Electric Power Company 
Jian Ju State Grid Shaanxi Electric Power Company 
Xiaoyang Zhang State Grid Shaanxi Electric Power Company 
Zeyang Bai State Grid Shaanxi Electric Power Company 
Xia Xiao State Grid Shaanxi Electric Power Company 
The research on the cooperative operation of natural gas and new energy 
power generation is beneficial to improve the absorption ratio of wind and 
photoelectric. However, the micro-grid system with new energy resources 
and natural gas still has the problem of low accuracy of the scheduling 
algorithm. In order to solve this problem, a micro-grid collaborative 
optimization operation model with the goal of system economic operation, 
including photovoltaic power generation, energy storage system and 
natural gas power generation is established. Aiming at the problem of low 
accuracy of the model solving algorithm, the search strategy and speed 
formula of the wolf group algorithm were improved, and the wolf-particle 
group hybrid algorithm combining wolf group search and elimination 
mechanism is proposed. The wolf-particle swarm hybrid algorithm 
speeds up the convergence of the model and improves the optimization 
accuracy of the algorithm. Finally, the model is built and verified. The 
hybrid improved algorithm solves the micro-grid model and shows that 
the improved algorithm can improve the synergy between the systems in 
the micro-grid and reduce the impact of micro-grid fluctuation on the 
distribution network. It has a good application prospect. 

MonDIS-24 

Economic and Social Benefit Model and Optimization under Gas and 
Photovoltaic Complementary Power Generation Mode 
Li Jian State Grid Xinjiang Electric Power Co., Ltd 
Zhang Chao State Grid Xinjiang Electric Power Co., Ltd 
Bai Qing State Grid Xinjiang Electric Power Co., Ltd 
Huang Wei China Electric Power Research Institute 
Ma Lei State Grid Xinjiang Electric Power Co., Ltd 
Yuan Bo State Grid Xinjiang Electric Power Co., Ltd 
It is of great significance to establish the benefit model of gas and 
photovoltaic power generation for evaluating the feasibility and benefit of 
power generation projects. Aiming at solving the problem of independent 
analysis of economic and social benefits in the benefit model, this paper 
proposes an economic and social benefit model under the mode of gas 

and photovoltaic complementary power generation, which optimizes the 
scheduling of generating units. In this paper, firstly, aiming at solving the 
problem that the economic benefit and social benefit are separated in the 
model, the social benefit model is established by using the emission 
characteristics of gas and photovoltaic power generation units. The social 
benefit of the model is converted into economic value by life table method 
and combined with economic benefit to form the economic and social 
benefit of the power generation model. Then to solve the problem that the 
standard particle swarm optimization (PSO) algorithm is difficult to jump 
out of the local optimum, and the adaptive weight is improved. Finally, the 
model is validated with the measured data, and the results show that the 
model can achieve higher economic and social benefits. 

MonDIS-25 

A Short-term Power Load Forecasting Method Based on 
EEMD-ABGRU 
Wang Bin Wuhan Univ. of Science and Technology 
Wang Yang Wuhan Univ. of Science and Technology 
Cheng Yan Wuhan Univ. of Science and Technology 
Yu Min Wuhan Univ. of Science and Technology 
Wang Zhen Wuhan Univ. of Science and Technology 
The short-term power load forecasting is the understructure for energy 
optimization management of power system and coordinated scheduling 
of power resources. It is difficult to predict accurately due to the high 
randomness and periodicity of short-term load. To solve the 
shortcomings, the short-term forecasting method is proposed based on 
Ensemble Empirical Mode Decomposition-Adaptive Boosting Gated 
Recurrent Unit Neural Network (EEMD-ABGRU). First, the stable 
components are obtained by processing the nonstationary original series 
with EEMD, and then each component forecasting model is established 
by Gated Recurrent Unit neural network(GRU). Finally, Adaptive Boosting 
algorithm (Adaboost) is integrated with GRU neural network and the 
integrated model can extract the complex characteristics of load data 
more accurately, identify the law of load sequence variation and achieve 
high precision component forecasting. Taking actual load data of power 
grid as practical examples, the forecasting accuracy of proposed method 
reaches 97.18% which is higher than that of Long Short Term Memory 
Neural Network (LSTM) method. And the efficiency and adaptability of the 
algorithm is verified on different quarterly datasets. 

MonDIS-26 

Repetitive and Adaptive Control Strategies for Energy Efficiency of 
a Direct-Driven PMSG System 
Lin Pan Wuhan Univ. of Technology 
Xudong Wang Wuhan Univ. of Technology 
Chengpeng Shao Wuhan Univ. of Technology 
Ibrahima N’Doye King Abdullah Univ. of Science and 

Technology 
This paper studies the solution to the problem of controlling the generator 
side of the direct-driven permanent magnetic synchronous generator 
(PMSG) system. A hybrid control system that combines a repetitive 
control and fuzzy adaptive PID control is proposed to stabilize the output 
power. For the current and speed loops of a direct-driven PMSG system, 
Proportional-Integral (PI) control design based on internal model principle 
is used. Furthermore, a step wind speed sequence is used to simulate 
and analyze the proposed system. The proposed hybrid control strategy 
is evaluated through numerical simulations that incorporate a realistic 
model of the direct-driven PMSG, which is built-in MATLAB/Simulink 
environment. 

MonDIS-27 

Demand-side Ubiquitous Electric power Internet of Things: 
Architecture,Functionalities and Technologies 
Zhenyue Long Guangdong Power Grid Corporation

 Information Center 
Bojian Wen Guangdong Power Grid Corporation

 Information Center 
Xiaojiang Chen Guangdong Power Grid Corporation

 Information Center 
Jiangyao Wu Guangdong Power Grid Corporation

 Information Center 
Jinbo Zhang Guangdong Power Grid Corporation

 Information Center 
The demand side management of power consumption is one of the most 
important components in fulfilling the promise of smart grid. In such 
context, the smart metering, monitoring and control terminals close to the 
customers effectively serve as the devices and components for the 
implementation of smart functionalities. Currently, to effectively support 
the operation of energy Internet system and services, the ubiquitous 
electric power Internet of Things (IoT) that forms a flexible electricity 
energy allocation and management platform is proposed and developed 
for promoting the development of integrated diverse energy services and 
new businesses. This paper presents the demand-side ubiquitous power 
Internet of Things architecture and key technologies as well as the 
requirements. In conclusion, the IoT enabled infrastructure can 
significantly improve the system performance in the future for power 
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utilities. 

MonDIS-28 

Cellular Communication for Ubiquitous Internet of Things in Smart 
Grids: Present and Outlook 
Weiming Zheng State Grid Zhejiang Electric Power Company 
Ke Sun State Grid Zhejiang Electric Power Company 
Xiaodi Zhang State Grid Zhejiang Electric Power Company 
Quanming Zhang State Grid Zhejiang Electric Power Company 
Adil Israr Zhejiang Univ. 
Qiang Yang Zhejiang Univ. 
The Smart Grid is a fundamental breakthrough that will change the 
current electricity grid significantly. The conventional power grid is a 
centralized network whereas smart grid is decentralized smart network 
compromising power network with communication network that will 
facilitate two way power flows. Therefore, the design of the underlying 
Information and Communication Technology infrastructure is a critical 
challenge in this area. For the attainment of a more distributed power 
generation and storage system, novel communication technologies 
should be integrated with the power grid. In SG, the development and 
growth of wireless technologies can be proven as more advantageous. 
The best option for communicating between far nodes, infrastructure, and 
intelligent meters is cellular communication technology. With the 
emergence of the fifth generation (5G) network, mobile cellular networks 
are evolving to take a strong stance in attempts to achieve large-scale 
capacity, connectivity and processing. Both the mobile technology of 
today and the emerging new age of cellular network are deemed useful 
for the smart grid. The future cellular networks exhibit relevant services in 
the smart grid for critical and timely applications. Existence and future 
cellular networks and their vision for smart grid are presented in this 
article. The central point of this article is to demonstrate the future cellular 
network in comparison to other wireless communication technologies and 
new webs in a SG to effectively bring the energy of internet into the 
future. Benefits and challenges of emerging cellular networks for smart 
grid are also presented. 

MonDIS-29 

Sequence Impedance Model and Resonance Damping of Voltage 
Source based DFIG 
Junhe Chen Hefei Univ. of technology Hefei City 
Zhen Xie Hefei Univ. of technology Hefei City 
When a voltage-source based doubly fed induction generator (DFIG) 
wind power system is connected to a parallel-compensated weak grid, 
due to the impedance interaction between the two systems, the problem 
of medium-high frequency resonance is prone to occur. In order to solve 
the problem of medium and high frequency resonance and improve the 
stability of the operation of the voltage-source based DFIG wind power 
system when connected to the parallel compensation weak grid, this 
paper proposes an active damping resonance suppression control 
strategy. First, the harmonic impedance linearization method was used to 
establish the sequence impedance model of the voltage-source based 
DFIG. Then, based on the impedance model, the stator current is fed 
forward into the current inner loop of the generator-side converter in real 
time, and the combined damping of virtual positive resistance and 
positive capacitance is used to reshape the DFIG wind power system 
impedance to achieve medium-high frequencies. Purpose of resonance 
suppression. Experimental results verify the effectiveness of the 
proposed DFIG system damping control strategy. 

MonDIS-30 

Comparison of Common Mode Voltage of Three - Level DFIG under 
Different Modulation Strategies 
Shuang Zhao Hefei Univ. of technology Hefei City 
Zhen Xie Hefei Univ. of technology Hefei City 
Lingxiang Wang Sungrow Power Supply Co. Ltd. 
Aiming at the common-mode voltage problem of doubly-fed wind power 
generation system, this paper compares the difference between the 
output common mode voltage of the two-level converter and the 
three-level converter. Theoretically analyze the differences of several 
basic modulation strategies. Finally, simulation analysis is performed for 
common mode voltages under different modulation strategies and 
different speeds. 

MonDIS-31 

Undisturbed Switching Strategy Based on Gain Self-regulation for 
Wind Turbine Generation System 
Hongmin Meng State Grid Information and Telecom

munication Group Co., Ltd. 
Di Liu State Grid Information and Telecom

munication Group Co., Ltd. 
Dekun Lv Shandong Institute of Space Electronic Technology 
Zhenan Xu State Grid Information and Telecom

munication Group Co., Ltd. 
Fang Li State Grid Information and Telecom

munication Group Co., Ltd. 
Qi Yao North China Electric Power Univ. 
This paper proposes a novel undisturbed switching strategy based on 
gain self-regulation for wind turbine generation system (WTGS) to 
restrain extra power fluctuations and mechanical loads caused during the 
controller switching process between full-load region and partial-load 
region. The switching characteristics near rated wind speed is firstly 
analyzed, and theoretical foundation of gain regulation is discussed. 
Then the gain self-regulation method based on Fourier transform is 
presented to optimize the switching performance. The simulation results 
based on FAST reveal that, the proposed switching strategy reduces 
output power fluctuations and mechanical loads significantly, which is 
also friendly to power grid and wind turbine devices. 

MonDIS-32 

Research on Fast Charging Control Strategy Based on Three-level 
DC / DC Converter 
Caoyang Wang Guangxi Univ. of Science and Technology 
Shengyong Liu Guangxi Univ. of Science and Technology 
Pingfei Chen Guangxi Univ. of Science and Technology 
Aiming at the current problems of low charging efficiency and slow 
charging speed of electric vehicles, this paper uses a half-bridge 
three-level LLC resonant converter as the main circuit, and uses the 
positive pulse charging with stop charging method. The switching stress 
on the primary side of the topology is only half of the input voltage, and it 
is easy to achieve soft switching, and the secondary side is an 
uncontrolled rectifier composed of diodes. A hybrid control strategy 
combined with phase shift control is proposed in order to solve the 
problem that the voltage can be adjusted in a small range when the 
frequency modulation control strategy is adopted in this topology. Using 
the model of a half-bridge three-level LLC resonant converter, the positive 
pulse charging and stop charging are compared with constant current 
charging through simulink, the correctness and effectiveness of positive 
pulse charging with stop charging were verified. The system efficiency 
and charging speed were improved. 

MonDIS-33 

Fault Diagnosis Based on Sparse Semi-supervised GAN Model 
Xiaozhi Liu  Northeastern Univ. 
Yinan Wang  Northeastern Univ. 
Yinghua Yang Northeastern Univ. 
In this paper we propose a new fault diagnosis model based on sparse 
semi-supervised GAN (SSGAN).The SSGAN-based fault diagnosis can 
use a large amount of unmarked data to improve the accuracy of the 
marked training part.Solved the problem that the general neural network 
requires a large amount of tag data.In particular, we improved the 
discriminator to get a more sparse network, which further improved the 
classification effect.At the same time we choose Leaky ReLU as the 
activation function which solve the problem that the ReLU activation 
function has a dead zone.Simulation studies on the Tennessee –
Eastman (TE) benchmark process evaluate the performance of the 
developed method, which indicate that the SSGAN method performs 
better than BPNN. 

MonDIS-34 

Research on the synergic factors recognizing of traditional 
enterprise transformation and upgrading and technological 
innovation Hidden Markov Model 
Yumei Wang Qingdao Univ.of Science and Technology 
Yetao Sun  Qingdao Univ.of Science and Technology 
Jian Gao  Qingdao Univ.of Science and Technology 
Yujie Sun  Qingdao Univ.of Science and Technology 
This paper systematically analyzes the connotation of synergy of the 
traditional enterprise transformation and upgrading and technological 
innovation, establishing a synergic process model for traditional 
enterprise transformation and upgrading and technological innovation to 
analyze synergic factors. It divides the synergic factors into three 
categories: "general factors", "synergic factors to be transformed and 
upgraded and technologically innovated" and "synergic factors of 
transformation and upgrading and technological innovation". Taking 
Shandong Province as a case. 

MonDIS-35 

Fault Diagnosis Based On One-Dimensional Deep Convolution 
Neural Network 
Yinghua Yang Northeastern Univ. 
Doliang Li  Northeastern Univ. 
Xiaozhi Liu  Northeastern Univ. 
Aiming at the problems of low accuracy and poor generalization ability of 
bearing fault diagnosis based on machine learning (ML), this paper 
proposes the method of deep learning (DL) to solve the above problems. 
Combined with the bearing signal one-dimensional characteristics, this 
paper proposes a one-dimension deep convolutional neural 
network(1D-DCNN). First of all, the original bearing vibration signal is 
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directly input the 1D-DCNN frame structure, then 1D-DCNN frame 
structure is used to automatic feature extraction. Next, we use softmax 
regression to classified fault samples and normal samples, the confusion 
matrix shows that the accuracy of the 1D-DCNN model for fault 
diagnosis. Finally, T-SNE algorithm is used to reduce the dimension of 
extracted features and visualize data features, which proves that the 
1D-DCNN model has a good feature extraction ability. We use bearing 
data sets from Case Western Reserve Univ. (CWRU) to verify the model 
of 1D-DCNN. According to the result, we can see that the 1D-DCNN 
frame structure not only effectively extracts and diagnoses the original 
signal, but also has high fault identification accuracy. It shows the 
advantages of the 1D-DCNN model in extracting data features and fault 
diagnosis. The model of 1D-DCNN is better than the mainstream fault 
diagnosis method of support vector machine (SVM) and probabilistic 
neural networks (PNN). 

MonDIS-36 

Iterated Greedy Algorithm for Solving a Hybrid Flow Shop 
Scheduling Problem with Reentrant Jobs 
Qi Zhang Northeast Univ. 
Zheng Tian Northeast Univ. 
Sen Wang Shanghai Baosight Software Co., Ltd. 
Shixin Liu Northeast Univ. 
This paper studies a hybrid flow shop scheduling problem with reentrant 
jobs from a copper strip cold rolling process in copper plants. The 
objective is to find a near-optimal job sequences to minimize makespan. 
A mixed integer program is created to describe this problem. An iterated 
greedy heuristic algorithm is proposed to solve this problem. Practical 
instances are collected from a Chinese copper plant to test the 
performance of the proposed algorithm. The experimental results 
demonstrate that the proposed algorithm can effectively solve the 
large-scale instances. 

MonDIS-37 

Recognition Method for Handwritten Steel Billet Identification 
Number Based on Yolo Deep Convolutional Neural Network 
Qiaojie Sun Northeastern Univ. 
Dali Chen Northeastern Univ. 
Sen Wang Shanghai Baosight Software Co Ltd 
Shixin Liu Northeastern Univ. 
Handwritten steel billet identification number is an important message 
written on the steel, so it is essential for factory automation to achieve 
automatic recognition and recording of this information. In this paper, we 
propose a recognition method for handwritten steel billet identification 
number based on yolo deep convolutional neural network. By this 
method, handwritten steel billet identification number can be recognized 
automatically, and many problems of traditional manual recording 
methods can be solved, including slow speed and high error rate. Firstly, 
we use yolo deep convolutional neural network to detect and classify the 
image on which the steel billet identification number is written. Then, we 
use postprocessing to remove duplicate and overlapping bounding boxes 
and judge image rotation and output result according to rules. 

MonDIS-38 

DexiNed-based Aluminum Alloy Grain Boundary Detection 
Algorithm 
Zhonghua Tian Northeastern Univ. 
Dali Chen Northeastern Univ. 
Shixin Liu Northeastern Univ. 
Fang Liu Northeastern Univ. 
Grain size measurement is an important link in metallographic analysis, 
which determines the mechanical properties of aluminum alloy materials 
such as strength, ductility, plasticity, and fatigue resistance. Accurate and 
efficient detection of grain boundaries is essential for grain size 
measurement. This paper proposes an edge detection algorithm based 
on DexiNed to detect the grain boundaries of aluminum alloy 
metallographic images. First we build an aluminum alloy grain boundary 
detection data set to train DexiNed. Then we use the trained DexiNed to 
perform grain boundary detection on the metallographic image of the 
aluminum alloy, and report the detection performance on the test set. In 
addition, using the detected grain boundary images, we further explored 
the distribution of grain areas in the images. Through comparison 
experiments with traditional edge detection algorithms, we find that 
DexiNed can accurately and efficiently detect the grain boundaries of 
aluminum alloys. 

MonDIS-39 

Modeling and Analysis of Contactless Traction Power Supply 
System for Urban Rail Transit 
Shuguang Liu Huangshan Univ. 
Zhenxing Ye  Xian Polytechnic Univ. 
By avoiding direct contact between the power supply and train, the 
contactless power supply technology can overcome the drawbacks 
effectively of disconnection, contact apart, line wear, lighting interference 

power, electric shock and other accidents of contact type power supply 
mode, which helps to solve the problems of power supply equipment 
redundancy and security, greatly improving the reliability of the power 
supply system. The contactless traction power supply system topological 
structure based on external power supply system of DC 1500V is put 
forward, the power supply model for rectifier sets, the energy converting 
device and primary transmitting coil and secondary pickup coil of the 
external DC power supply system are established. Four contactless 
power supply systems are simulated, the system stability is analyzed 
according to the variation of voltage gain and harmonic compensation 
network when the coupling coefficient changes, the transmission 
performance is analyzed according to input and output power and 
transmission efficiencym, different resonant compensation systems are 
selected and optimized. The SS-type system has the highest stability of 
frequency control, optimization of system frequency and load parameters 
can effectively improve the output power and transfer efficiency of the 
SS-type systems. Reaserch results shows that the SS-type syetm can 
achieve efficient wireless power transmission with high stability, which is 
the optimal choice of contactless power supply system for urban rail 
tramsit. 

MonDIS-40 

Review of design and modeling of dielectric elastomer actuators 
Hao Zhang Ningbo Institute of Materials Tech. and Engineering 
Guilin Yang Ningbo Institute of Materials Tech. and Engineering 
Zaojun Fang Ningbo Institute of Materials Tech. and Engineering 
Chi Zhang Ningbo Institute of Materials Tech. and Engineering 
Natural muscles provide animals with good athletic ability. As the basic 
unit of movement, skeletal muscle fibers can make the skeleton produce 
linear or rotational movement. Inspired by natural muscles, researchers 
have developed various flexible actuators (artificial muscles) based on 
dielectric elastomer materials to drive flexible robots. Compared with the 
conventional rigid robots driven by motors, the flexible robots driven by 
dielectric elastomer actuators have unique advantages, especially in 
terms of interaction with humans. An integrated drive-structure design 
makes the robot realize save human-robot integration. According to the 
types of output motions, this paper first summarizes the existing design, 
modeling methods and applications of various dielectric elastomer 
actuators. As the electromechanical model obtained by the energy 
methods is not accurate, a data-driven approach based on the Gaussian 
Process Regression (GPR) is proposed to compensate the positioning 
errors resulting from the inaccurate model. The work presented in this 
paper has certain significance for the design and modeling of dielectric 
elastomer actuators. 

MonDIS-41 

Distributed Finite-Time Tracking Control of Non-affine 
Pure-Feedback Multi-agent Systems with Full State Constraints 
Qiutong Ji Chongqing Univ. 
Gang Chen Chongqing Univ. 
Qiurui He Chongqing Univ. 
This paper addresses the distributed finite-time tracking control problem 
of non-affine pure-feedback multiagent systems with full state constraints. 
By introducing the nonlinear mapping technique, the pure-feedback 
system with full state constraints is transformed into a pure-feedback one 
without state constraints. Furthermore, by combining the fraction dynamic 
surface and Butterworth low-pass filter, a novel finite-time adaptive 
tracking controller is conducted recursively and the algebraic loop 
problems are avoided. Based on Lyapunov stability theory, it is proven 
that all the signals in the multi-agent systems are semi-globally uniformly 
ultimately bounded in finite time and the full system statessatisfy the 
constraints. Finally, a numerical simulation is provided to demonstrate the 
effectiveness of the proposed control strategy.  

MonDIS-42 

Online Distributed Constrained Optimization Over General 
Unbalanced Digraphs 
Qing Yang Chongqing Univ. 
Gang Chen Chongqing Univ. 
This paper studies the distributed online constrained optimization 
problem over a multiagent network, where each agent exchanges local 
information with neighbors on an unbalanced digraph with row-stochastic 
matrix. Forsolving such problem, an distributed online projection gradient 
algorithm is presented and the dynamic regret is adopted to measure its 
performance. With proper assumptions, we establish a dynamic-regret 
bound for each agent, which grows sublinearly as long as the increasing 
rate of the minimizer sequence’ deviation lies in a certain range.  Finally, 
a simulation example is provided to show the effectiveness of the 
proposed approach.
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