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IEEE ICUS 2025
Invited Session Summary

Title of Session

Embodied Perception and Game in Unmanned System Swarms

Organizers
1. Assoc. Prof. Haibin Shao

Shanghai Jiao Tong University, China
2. Assoc. Prof. Qi Su

Shanghai Jiao Tong University, China
3. Assoc. Prof. Wei Xie

Shanghai Jiao Tong University, China
4. Assoc. Prof. Peng Wang

Shanghai Jiao Tong University, China

Biosketches of Organizers

Haibin Shao is currently an Associate Professor in the
Department of Automation at Shanghai Jiao Tong University,
the Member of the Chinese Association of Automation
(CAA), Chinese Institute of Command and Control (CICC),
and Chinese Association for Artificial Intelligence (CAAI).

Committee member of the Swarm Intelligence and

Cooperative Control Committee of CICC, and member of the
Youth Academic Annual Conference of Chinese Association of Automation. His
research interests include swarm intelligence, multi-agent systems, and distributed
predictive control. Has published over 80 academic papers in prominent domestic
and international journals and conferences, including IEEE Transactions on
Automatic Control and Automatica. Projects undertaken include the National Key
R&D Program of the Ministry of Science and Technology, principal investigator for
the General Program of the National Natural Science Foundation of China, Shanghai
Natural Science Foundation projects, and China Postdoctoral Science Foundation
projects. Participated in major projects of the National Natural Science Foundation

of China and led 15 enterprise-commissioned projects.




Qi Su is currently an Associate Professor in the Department of
Automation at Shanghai Jiao Tong University. He received the
Bachelor degree and Ph.D. degree from Huazhong University
of Science and Technology and Peking University in 2014 and
2020, respectively. Supported by the Simons Foundation, he

had been working as a Simons Postdoctoral Fellow in the

Department of Mathematics at the University of Pennsylvania
from 2020 to 2022. He was a visiting scholar at Boston University and Harvard
University. His research interests include network science, collective decision-
making, and game theory. He has published over 20 scientific papers, including

PNAS, Nature Human Behaviour, Nature Computational Science, Science Advances.

Wei Xie is currently an Associate Professor in the Department
of Automation at the School of Electronic Information and
Electrical Engineering, Shanghai Jiao Tong University, and a
dual-appointed researcher at the Shanghai Changxing Marine
Laboratory. Selected for the 8th Young Talent Support

Program by the China Association for Science and

Technology, the Shanghai High-Level Overseas Talent
Program, and the Shanghai Rising-Star Sailing Program. Serves as an editorial board
member for the journal “Ocean Engineering Equipment and Technology”. His
research primarily focuses on swarm control of unmanned systems, and he is
currently leading multiple national-level research projects. He has published 57
journal and conference papers, including 26 as the first or corresponding author in
prestigious unmanned systems journals such as [EEE TCST and IEEE TIE. In 2022,
he received the Excellence Award at the 5th China Advanced Technology Application
Competition (ranked 2nd) and the Special Prize for Technological Invention at the
2022 Hainan Provincial Science and Technology Awards (ranked 2nd). He has also
guided students to achieve notable accolades, including the Best Student Paper
Nomination at the 7th Chinese Conference on Swarm Intelligence and Cooperative
Control in 2023 and the Best Paper Award at the 8th International Symposium on

Computer Science and Intelligent Control in 2024.




Peng Wang is currently an Associate Professor in Shanghai Jiao
Tong University. He received the B.S. degree in mathematics
from Shandong University in 2010, the M.S. degree in control
science and engineering from Shanghai Jiao Tong University in
2013, and the Ph.D. degree in electrical engineering from the

University of California, Riverside in 2017. He was a control

scientist and an electrical engineer at the Pacific Northwest
National Laboratory. His research interests include distributed optimization and

control with applications to complex systems.

Details of Session

Unmanned system swarms, represented by swarms of drones, unmanned surface
vessels, and unmanned ground vehicles, are playing an increasingly important role
in both military and civilian domains. In complex and dynamic adversarial
environments, these swarms require embodied perception to sense themselves, their
surroundings, and changes therein. They must also make adaptive embodied gaming
decisions based on these perceptions to efficiently accomplish tasks, enhance
survivability, and respond to dynamic challenges. Therefore, research into embodied
perception and gaming in unmanned swarms can provide technical support for their
efficient operation in complex environments. This research not only holds significant
theoretical value but also offers technical support for military and civilian
applications, driving further advancements in unmanned system technologies.

This invited session invites original papers of innovative ideas, concepts,
discoveries, applications, and technologies related to the topic " Embodied
Perception and Game in Unmanned System Swarms" and mainly accepts (but is not
limited to) submissions related to the following topics:

* Embodied Perception and Multimodal Fusion in Unmanned Swarms

* Embodied Gaming and Cooperative Control in Unmanned Swarms

* Embodied Navigation and Path Planning in Unmanned Swarms

* Autonomous Learning and Reasoning in Unmanned Swarms

* Embodied Human-Machine Collaboration in Manned-Unmanned Swarms

* Embodied Security and Privacy Protection in Unmanned Swarms

* Embodied Health Assessment and Self-Healing in Unmanned Swarms

* Embodied Performance Evaluation Technologies for Unmanned Swarms




