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Title of Session

Autonomous Cooperative Control of Swarm Systems

Organizers

1. Asst. Prof. Qing Wang
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2. Prof. Yongzhao Hua
Beihang University, China

3. Prof. Xiwang Dong
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Biosketches of Organizers

Qing Wang received the B.E. degree from the Nanjing University of
Posts and Telecommunication, Yangzhou, China, in 2017, the M.E.
degree in software engineering from the School of Computer Science
and Technology, Tianjin Polytechnic University, Tianjin, China, in
2020, and the Ph.D. degree in guidance, navigation, and control from
the School of Automation Science and Electrical Engineering,
Beihang University, Beijing, China, in 2024. He is currently an Assistant Professor
with the School of Automation Science and Electrical Engineering, Beihang
University. His research interests include distributed cooperative control,

optimization, and multitarget tracking for multiagent system.

Yongzhao Hua received the B.E. and Ph.D. degrees in navigation,
guidance, and control from Bethang University, Beijing, China, in
2014 and 2019, respectively. From 2019 to 2020, he was a
Postdoctoral Research Associate with the Department of Aerospace

Engineering, University of Bristol, Bristol, U.K. He is currently an

Associate Professor with the Institute of Artificial Intelligence,
Beihang University. His current research interests include distributed control,

optimization, and game for multiagent systems.

Xiwang Dong received the B.E. degree in automation from
Chongging University, Chongqing, China, in 2009, and the Ph.D.
degree in control science and engineering from Tsinghua University,
Beijing, China, in 2014. From 2014 to 2015, he was a Research
: . Fellow with the School of Electrical and Electronic Engineering,
%. Nanyang Technological University, Singapore, and from 2014 to




2018, he was a Lecturer with the School of Automation Science and Electrical
Engineering, Beihang University, Beijing, where he is currently an Associate
Professor and an Assistant Dean. He is the f irst author of a monograph recently
published by the Springer press and has published 60 SCI-indexed academic papers
as the first author or corresponding author. He has published 18 papers in Automatica
and IEEE TRANSACTIONS as the first/corresponding author, 13 of which are
regular papers. His papers have been cited for more than 600 times by other
researchers in Web of Science. Six papers have been selected as the top 1 to the ESI
reports. His research interests include consensus control, formation control, and
contain ment control of swarm systems with applications to UAV swarm systems.
Dr. Dong is the recipient of the National Natural Science Fund for Excellent Young
Scholars in 2019, the Wu Wenjun Artificial Intelligence Excellent Youth Award in
2018, and the Springer Outstanding Thesis Award in 2015. His four papers have
received the Best Paper Awards or the Best Paper Nomination Awards in IEEE or
IFAC conferences. He was selected into the Young Elite Scientists Sponsorship
Program by China Association for Science and Technology in 2017. He was a
Managing Guest Editor for the Special Issue on Robust Cooperative Control for
Heterogeneous Nonlinear Multi-Agent Systems in IEEE TRANSACTIONS ON
CYBERNETICS.

Details of Session

In recent years, with the widespread application of unmanned swarm systems in
the actual industrial sector, an increasing number of scholars have conducted in-depth
research on collaborative decision-making, collaborative control, and collaborative
perception in unmanned swarm systems. Considering the complexity of the
collaborative operating environment of swarm systems, scholars in this field have
gradually explored collaborative control methods under various constraints and
achieved some representative results. With the development of technology and
collaborative control theory, the technical requirements for collaborative control of
swarm systems have also gradually increased. In terms of the construction form of
control protocols for swarm systems, there has been a shift from centralized control
to distributed control, and further to fully distributed control. In terms of actual
physical systems, swarm systems have also gradually progressed from automation to
intelligence, and now towards deeper development in autonomy. However, there is
currently no unified standard for the definition of swarm system autonomy and the
discrimination of its capability boundaries. How to achieve swarm system autonomy
and how to demonstrate swarm system autonomy are currently new hotspots and

breakthrough points in research on collaborative control of swarm systems.




The invited session invites original papers of innovative ideas and concepts, new
discoveries and improvements, and novel applications relevant to the following
selected topics of “Autonomous cooperative control of swarm systems”.

* Autonomous Formation Control of Swarm Systems

* Autonomous Game Theory in Swarm Systems

* Application of Autonomous Technologies in Swarm Systems




