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Workshop Technical Program
Session I: Chaired by Professor Li Li, Tongji University

» 08:45-09:15 Professor Qingkai Yang, Beijing Institute of Technology
Stress-matrix-based flexible formation control of multi-agent systems

» 09:15-09:45 Professor Hao Fang, Beijing Institute of Technology
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» 09:45-10:15 Professor Zhi Gao, Wuhan University
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» 10:15-10:45 Professor Bin Xin, Beijing Institute of Technology
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Tea Break: 10:45-11:00

Session II: Chaired by Professor Lihua Dou, Beijing Institute of Technology

» 11:00-11:30 Professor Biao Wang, Nanjing University of Aeronautics & Astronautics
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» 11:30-12:00 Dr. Feng Lin, MicroHiggs Technologies & Peng Cheng Laboratory
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» 12:00-12:30 Dr.Jinqgiang Cui, Peng Cheng Laboratory
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» 12:30-13:00 Dr. Shupeng Lai, National University of Singapore
Robot motion planning with nonlinear model predictive control
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About this mini international workshop...

The theme of this mini international workshop is on deep intelligent unmanned systems. We are
honored to have eight experts in the field to join this workshop to present their research findings,
and to discuss challenges in developing intelligent autonomous systems. Through this workshop,
we aim to gain a deeper insight into some fundamental and emerging problems in autonomous
systems and their applications.

This workshop is conducted in a dual mode. The program is available online through the Tencent

Meeting platform at https://meeting.tencent.com/s/CRps5hipoTnQ (ID: 240 676 835).

Workshop Chairs

Li Li is currently the Department Chair and Professor of Control Science and
Engineering at Tongji University, China. She has over 80 publications
including 5 books, 30+ journal papers, and 2 book-chapters. Her current
research interests are in smart production, computational intelligence and
autonomous intelligent systems
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Ben M. Chen is a Professor of Mechanical and Automation Engineering at the
Chinese University of Hong Kong and a Professor of Electrical and Computer
Engineering at the National University of Singapore (NUS). He was a Provost's
Chair Professor in the Department of Electrical and Computer Engineering at
NUS and was an Assistant Professor at the State University of New York at
Stony Brook, New York, USA, in 1992-1993. His current research interests are
in unmanned aerial systems, linear systems theory, robust control and control
applications. Professor Chen is an IEEE Fellow.
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Abstracts of the Technical Talks

1. Professor Qingkai Yang, Beijing Institute of Technology
IRE&A B : Stress-matrix-based flexible formation control of multi-agent systems

}%ZE: Formation systems can be found in many fields, such as environment monitoring, data
harvest, and cooperative transportation, etc. In practical applications, it is required that the
formation system should be intelligent enough to alter the individuals’ collective behavior to
adapt to the change of their ambient space, rather than just maintain the prescribed formation
shape. This talk will introduce the cooperative flexible formation control problem of multi-
agent systems using the so called “stress matrix”. In this talk, I will also discuss the
constrained formation control in the sense that only very few agents know the formation
parameters.

About the speaker...

Qingkai Yang received the Ph.D. degree in control science and engineering
from Beijing Institute of Technology, Beijing, China, in March 2018. He
obtained his second Ph.D. degree in systems and control from the University
of Groningen, the Netherlands, in May 2018. He is currently an assistant
professor with the School of Automation, Beijing Institute of Technology.
His current research interests include cooperative control of multi-agent
systems, autonomous unmanned systems.

2. Professor Hao Fang, Beijing Institute of Technology
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About the speaker...
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3. Professor Zhi Gao, Wuhan University
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4. Professor Bin Xin, Beijing Institute of Technology
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5. Professor Biao Wang, Nanjing University of Aeronautics & Astronautics
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6. Dr Feng Lin, MicroHiggs Technologies and Peng Cheng Laboratory
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About the speaker...

Dr Feng Lin received the B.Eng. degree in Computer Science and Control,
and the M.Eng. degree in system engineering from the Beihang University,
China, in 2000 and 2003, respectively. He received the Ph.D. degree in
Computer & Electrical Engineering from National University of Singapore
(NUS) in 2011. He was the recipient of the Best Application Paper Award,
8th World Congress on Intelligent Control and Automation, Jinan, China
(2010).
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Dr. Lin has worked as a Senior Research Scientist at Temasek Laboratories at NUS, and a
Research Assistant Professor in NUS Department of Electrical & Computer Engineering from
2011 to 2019. Dr. Lin is currently the Chief Technology Officer of MicroHiggs Technologies
and an Associate Research Scientist at Peng Cheng Laboratory. His main research interests
are unmanned aerial vehicles, vision-aided control and navigation, robot vision as well as
embedded vision systems. He has served on the editorial board for Unmanned Systems.

Dr Jinqiang, Peng Cheng Laboratory
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Dr Shupeng Lai, National University of Singapore and Peng Cheng Laboratory
R4 B : Robot motion planning with nonlinear model predictive control

#®ZE: From collision avoidance to object manipulation, many robotic applications require
instant reactions to the rapidly changing environment. However, these problems are often
nonlinear and non-convex, making them difficult to solve in real time. Nonlinear model
predictive control has been widely accepted for a balance between solution quality and
computational efficiency. The idea is to solve the problem up to a time horizon, execute only
the first several planned actions, then conduct the planning again from the new reached state.
The planning and execution are interleaved to both save computing power and increasing
responsiveness.

In this talk, the presenter will discuss some basic elements of applying nonlinear model
predictive control in mobile robot applications, including motion parameterization, non-
convex problem solving, and the effect of reachable set in model predictive control.

About the speaker...

Shupeng Lai is currently an adjunct assistant professor from the National
University of Singapore. He receives his Bachelor of Engineering in electrical
and electronics engineering from Nanyang Technological University in 2012
and his Ph.D. in electrical and computer engineering from the National
University of Singapore in 2016.

His research interests include motion planning, nonlinear model predictive
control, multi-agent systems, and aerial systems.




