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IEEE ICUS 2024
Invited Session Summary

Title of Session

Key Technologies on Autonomous Cooperation of Swarm Systems

Organizers
1. Prof. Xiwang Dong
Beihang University, China
2. Prof. Wenrui Ding
Beihang University, China
3. Assoc. Prof. Jinli Suo
Tsinghua University, China
4. Assoc. Prof. Jie Li
National University of Defense Technology, China
5. Prof. Xun Song

Beijing Institute of Electronic System Engineering, China

Biosketches of Organizers
Xiwang Dong received the Ph.D. degree in Control Science and
Engineering from Tsinghua University, Beijing, China, in 2014.

He has been a Research Fellow with the School of Electrical and

..'/ Electronic Engineering, Nanyang Technological University,
. Singapore, from 2014 to 2015, a Lecturer and an Associate

% Professor with the School of Automation Science and Electrical
Engineering, Beihang University, Beijing, China from 2014 to 2018. Currently, he is
a Full Professor and an Associate Dean at Institute of Artificial Intelligence, Beihang
University, Beijing, China, and IEEE Senior Member. His research focuses on
cooperative control of multi-agent systems, intelligent control of swarm systems, and
distributed control UAV swarm systems. He is the first author or corresponding

author of more than 70 referred international journal papers (6 ESI Highly Cited

Papers), receiving more than_3000 non-self SCI citations with H-index 31 according

to Web of Science. He serves as the Associate Editor and an Editorial Board Member
of several journals, including the Drones, and National Science Open. Dr. Dong was
the recipient of the Best Paper Award of IEEE International Conference on Control
and Automation (IEEE ICCA) in 2018, Best Paper Award of IEEE Guidance,
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Navigation and Control Conference (IEEE GNCC) in 2018, the Young Author Prize
of IEEE CSS Beijing Chapter (CCC) in 2019, and the Springer Outstanding Thesis
Award in 2015. He was the recipient of the First Prize of Innovation Award of
Chinese Institute of Command and Control in 2019. He was the Top Reviewer of
Asian Journal of Control (2016) and the Outstanding Reviewer of Journal of the
Franklin Institute (2017). He was selected in the ““Young Elite Scientists Sponsorship
Program” by China Association for Science and Technology (CAST) in 2017 and

was awarded a National Natural Science Fund for Excellent Young Scholars in 2019.

Wenrui Ding received the Ph.D. degree in electrical and
' information engineering from Beihang University, China. She is
currently in charge of the Intelligent Information Research
Center with the Institute of Unmanned System, Beihang

University. Her current research interests include the

electromagnetic perception, visual perception, and command

and control of the UAV system.

Jinli Suo received the BS degree in computer science from
Shandong University, Shandong, China, in 2004 and the PhD
degree from the Graduate University of Chinese Academy of
Sciences, Beijing, China, in 2010. She is currently an associate

professor with the Department of Automation, Tsinghua

University, Beijing, China. Her research interests include

computer vision, computational photography, and statistical learning.

Jie Li, Male, Doctor of Engineering, Associate Professor,
College of Intelligence Science and Technology, National

University of Defense Technology. He has been engaged in the

oW - 7 research of UAV decision-making and planning technology for
& a long time. He has undertaken more than 10 projects, such as
the advanced research and sharing technology project of the

Ministry of Equipment Development, the major Basic Research project of National
Security (National Defense 973), and the 2030 "New Generation of Artificial
Intelligence" major project of the Ministry of Science and Technology. He has won

a first prize of provincial and ministerial Science and Technology Progress. He is an

expert in some field of Science and Technology Commission, a member of the




Special Committee of Swarm Intelligence and Collaborative Control of Chinese
Command and Control Society, and a member of the Special Committee of
Autonomous Control of Unmanned Aerial Vehicles of Chinese Association of

Automation.

Xun Song (male) is the Deputy Director of Navigation Guidance
and Control Research Office from Beijing Institute of Electronic
System Engineering, where he is a Senior Engineer and also the
Deputy Director of XX Intelligence Expert Group Office as well
as the Executive Deputy Chief Engineer of XX key fields. He

received his Ph.D. degree in Navigation Guidance and Control
from Beihang University, Chian. His research interests include UAV navigation
guidance and control system, unmanned autonomous control system, and formation
control of multi-UAV systems. He has written more than twenty Aerospace reports,
technical papers, and patent commercial secrets. He has also translated and published
the book "Cluster Intelligence" (second author). In the field of cooperative control of
multi-UAV systems, he has taken the lead in demonstrating and undertaking several
major research projects from the Ministry of Science and Technology, the
Commission of Science and Technology, and other various military branches. Since
2018, he has led his team to win the championship of the Air Force "Unmanned
Battle" and other national unmanned swarming challenges for five times in three
years, which has become the only team in China that is capable of accomplishing the
cooperative identification and obstacle crossing for multi-rotors or fixed-wings

formation during the national unmanned swarming challenges.

Details of Session

Swarm systems can also be named as multi-agent systems consisting of multiple
agents with neighboring interactions. Cooperative control of swarm systems has been
a hot research topic in many scientific communities, especially the control and
robotics communities. In the cooperative control of swarm systems, how to design
the controller or protocol using only local relative information is the main challenge.
Cooperative control of swarm systems is promising due to that the emerging behavior
has the features of low cost, high scalability and flexibility, great robustness, and easy
maintenance. It has been demonstrated that cooperative control has broad potential
applications in various areas, such as cooperative control of intelligent transportation

systems, distributed control of power systems, cooperation of multiple robots,




distributed optimization of networked systems, formation flying of multiple satellites
and unmanned aerial vehicles. Motivated by the facts stated above, more and more
researchers are devoting themselves to obtain sound results on this topic.

The objective of this invited session is to present the recent advanced techniques
on cooperative control for swarm systems. In particular, relevant papers are included
but not limited to below topics:

+ consensus control

« consensus tracking control

* containment control

+ formation control

« formation and containment control

« distributed optimization of swarm systems




