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Invited Session Summary

Title of Session

Relationship Modeling and Resilient Decision-Making for Unmanned Swarms

Organizers
1. Assoc. Prof. Xin Gong
Southeast University, China
2. Prof. Peiyuan Ni
Nanjing Electronic Engineering Research Institute, China
3. Prof. Tao Yu
Anhui University, China
4. Assoc. Prof. Tenglong Huang
Northwest A&F University, China

Biosketches of Organizers

Xin Gong, Associate Professor and Doctoral Supervisor, School of
Cyber Science and Engineering, Southeast University. He is a
recipient of Jiangsu Provincial Innovation and Entrepreneurship
Talent and the Huaying Scholar of Southeast University. He serves

as Senior Member and Committee Member of the Youth Working

Committee of Chinese Institute of Command and Control, Senior
Member of Chinese Association of Automation, and Committee Member of the
Specialized Committee of Chinese Society for Cyberspace Security. His research
focuses on distributed control and optimization, UAV swarm experiments, network
attack and defense, and game theory. He keeps track of the latest research trends of
unmanned swarm systems worldwide. He has presided over numerous projects
including the National Natural Science Foundation of China, Natural Science
Foundation of Jiangsu Province, Jiangsu Innovation and Entrepreneurship Program,
Science and Technology Innovation Program for Returned Scholars sponsored by the
Ministry of Human Resources and Social Security, and Open Fund of State Key
Laboratory of Cyberspace Security. He also participated in national key R&D
programs and built an experimental platform for UAV swarms, gaining extensive
experience in project management and engineering practice. In recent years,
centering on efficient and secure swarm systems, he has published over 30 SCI papers
as the first or corresponding author in top international journals such as Automatica
and IEEE Transactions. He also acts as an editorial board member for several SCI

journals.




Peiyuan Ni, He received his bachelor's degree from Hunan
University and his doctoral degree in Mechatronic Engineering from
Shanghai Jiao Tong University, with research interests in artificial
intelligence and unmanned systems. From 2022 to 2025, he worked

as a postdoctoral researcher for three years at the Advanced Robotics

Centre, National University of Singapore, under the supervision of
Prof. Gregory Scott Chrikjian. He has published multiple papers in renowned
robotics conferences and journals including ICRA, IROS and RAL. In 2025, he
joined Nanjing Electronic Engineering Research Institute as a Senior Engineer,

engaging in intelligence analysis and data mining.

Tao Yu, Professor and Doctoral Supervisor, Anhui University. His
long-term research covers artificial intelligence, design and analysis
of intelligent control algorithms, as well as their applications in
multi-robot cooperative perception and distributed control. He has

led a host of research projects, including the General Program and

Youth Program of the National Natural Science Foundation of China,
projects from State Grid Corporation of China, military research projects, and science
and technology programs of Anhui Administration for Market Regulation. He has
published more than 40 papers in journals such as Automatica and IEEE
Transactions, authored 2 monographs, obtained over 20 national invention patents
and 5 software copyrights. He serves as editorial board member or youth editorial
board member for journals including IET Cyber-Systems and Robotics, Intelligence
& Robotics and Automation & Information Engineering. He has won the Best Paper
Award at IEEE Conference on System Simulation Technology, First Prize for Best
Paper at International Conference on Advanced Control and Artificial Intelligence,
as well as the First and Second Prizes of Anhui Provincial Teaching Achievement
Award. He was selected into the Outstanding Young Teacher Development Program
of Anhui Robotics Society. Under his supervision, students have won multiple
awards in discipline competitions, including National Bronze Award and Anhui
Provincial Gold Award in the "Internet+" National College Students Innovation and
Entrepreneurship Competition, and National First Prize in International Advanced

Robotics and Simulation Technology Competition.




Tenglong Huang, Associate Professor, College of Mechanical and
Electronic Engineering, Northwest A&F University. He is a
recipient of the Outstanding Young Talent Support Program of
Shaanxi Provincial Universities and the High-level Innovation and

Entrepreneurship Talent Program of Shaanxi Province. He earned

his Doctorate in Control Science and Engineering from Harbin
Institute of Technology. His research mainly involves nonlinear control, intelligent
control, motion planning and fault-tolerant control for intelligent vehicles, mobile
robots, manipulators and intelligent agricultural machinery. He has published a
number of high-level papers and presided over or participated in multiple national
and provincial research projects related to robotics. He is an editorial board member
or youth editorial board member of several JCR Q1 journals. Additionally, he has
been invited to work as a reviewer, organizing committee member or Workshop Chair
for prestigious journals including IEEE TASE, TITS, TIV, TII, TTE and IEEE/ASME
TMech, as well as major conferences such as IV, ITSC, IECON and Chinese

Automation Congress.

Details of Session

With the development of unmanned systems, artificial intelligence, and
autonomous control, unmanned swarms are moving from single-agent autonomy
toward multi-agent cooperation and confrontation. In complex dynamic
environments, swarm systems face challenges such as communication constraints,
incomplete information, environmental disturbances, platform failures, and changing
opponent strategies. Therefore, effective relationship modeling and resilient
decision-making are essential for improving robustness, adaptability, and mission
sustainability.

This invited session focuses on “Relationship Modeling and Resilient Decision-
Making for Game-Theoretic Unmanned Swarms”. It aims to explore task relations,
communication relations, threat relations, trust relations, and strategic interaction
relations among multiple agents, as well as autonomous decision-making, distributed
cooperation, robust optimization, and safe control under uncertainty and adversarial
conditions. The session welcomes interdisciplinary studies combining game theory,
multi-agent reinforcement learning, graph representation learning, distributionally
robust optimization, model predictive control, and resilient control for unmanned
swarm systems.

Topics of interest include but are not limited to:

* Game-theoretic relationship modeling and interaction mechanism analysis

for unmanned swarms




Graph learning-based representation of multi-agent cooperation and
confrontation

Intention recognition and strategy reasoning under incomplete information
Resilient decision-making and robust optimization in dynamic uncertain
environments

Mission planning and distributed control for heterogeneous unmanned
swarms

Simulation, evaluation, and application of game-theoretic decision-making
systems for unmanned swarms

Trajectory anomaly detection and event discovery

Multi-agent trajectory relationship modeling




