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IEEE ICUS 2026
Invited Session Summary

Title of Session
Safe Control and Cooperative Decision-Making for Autonomous Unmanned

Systems

Organizers

1. Prof. Lanlin Yu

Hefei University of Technology, China
2. Prof. Lili Wang

Southern University of Science and Technology, China
3. Prof. Haibo Du

Hefei University of Technology, China

Biosketches of Organizers

g LanlinYu is currently an Associate Professor in the School of

Electrical Engineering and Automation, Hefei University of

A

. Technology. She received her B.Sc.degree from the Southwest
5j + ELTE University, Chongqing, China in 2013, respectively, and the Ph.D.

degree from the University of Science and Technology of China,
Hefei, China in 2019. From 2018 to 2019, she has been a visiting researcher with the
Faculty of Science and Engineering, University of Groningen, The Netherlands.
Then, she was appointed as a postdoctoral researcher with the School of Engineering,
Westlake University, Hangzhou, China, from 2019 to 2021. During this period, she
visited the Technical University of Munich, Germany, as a visiting researcher. Her
research interests include model reduction, cooperative optimization control for the

complex networks, and path planning for mobile robots.

Dr. Lili Wang, IEEE Senior Member, joined Southern University
of Science and Technology in May 2024 as an Associate Professor,
an independent Principal Investigator, and a Ph.D. advisor. She

earned her Bachelor's and Master's degrees in Engineering from

Zhejiang University in 2011 and 2014, respectively, and her Ph.D.
in Engineering and Applied Science from Yale University in December 2020. She
previously worked at Purdue University, where she was awarded the Lilian Gilbreth
Postdoctoral Fellowship. Throughout her career, Dr. Wang has received several
honors, including the 2023 CPS Rising Star Award, the Henry Prentiss Becton
Graduate Award from Yale University, and the Zhang Siying Outstanding Paper




Award from the Chinese Control and Decision Conference (CCDC). Her research

has been published in top journals and conferences in the field of control, including
the IEEE Transactions on Automatic Control (TAC), Automatica, IEEE Transactions
on Cybernetics (IEEE TCYB), Systems & Control Letters (SCL), as well as the
Conference on Decision and Control (CDC) and the American Control Conference
(ACQC).

Haibo Du received the Ph.D. degree in automatic control from
Southeast University, Nanjing, China, in 2012. He is currently a
Professor with the School of Electrical Engineering and
Automation, Hefei University of Technology, Hefei, China. He held

= several visiting positions in USA, Australia, and Hong Kong. His

¥4 research interests include nonlinear control theory with applications
to multiagent systems, spacecraft, and power electronics. Prof. Du was a recipient of
the Natural Science Award (Second Class) of the Ministry of Education of China in
2014 and the Natural Science Award (Second Class) of Anhui Province in 2020. He
is one of the Elsevier Scopus Most Cited Chinese Researchers (Control and Systems
Engineering) all over the world in 2020. He currently serves as a Guest Editor for the
Asian Journal of Control and International Journal of Advanced Robotic Systems and

other editorial board member.

Details of Session

As autonomous unmanned systems are increasingly deployed in complex,
highly dynamic, and unstructured environments, ensuring their operational safety
and cooperative efficiency has become a critical imperative. From wide-area
surveillance and search-and-rescue to logistics and planetary exploration, the success
of these missions heavily relies on the ability of multiple agents to safely navigate,
interact, and collaborate.

Currently, data-driven Artificial Intelligence (AI) and Multi-Agent
Reinforcement Learning (MARL) have demonstrated exceptional capabilities in
solving complex, high-dimensional decision-making tasks. However, their inherent
"black-box" nature often lacks the formal safety and stability guarantees required for
real-world physical deployment. Conversely, traditional control theory provides
rigorous, provable safety boundaries (e.g., via Lyapunov stability and Control Barrier
Functions), but frequently encounters scalability and flexibility bottlenecks when
applied to large-scale swarm intelligence and heuristic tactical reasoning.

This special session aims to bridge the critical gap between rigorous control
theory and advanced learning algorithms. We seek to explore novel model-driven

and data-driven paradigms that integrate hard safety constraints into learning




architectures, enabling provably safe, resilient, and cooperative decision-making
among networked unmanned systems. We invite researchers to submit original
theoretical breakthroughs and real-world implementations that push the boundaries
of this interdisciplinary field.

Topics of interest include, but are not limited to:

* Safe Learning Architectures

* Cooperative Control under Constraints

Game-Theoretic Strategies

Hierarchical Control Frameworks

Sim-to-Real and Practical Deployment




