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IEEE ICUS 2026
Invited Session Summary

Title of Session

Data-Driven Intelligent Control and Decision Optimization for Unmanned Systems

Organizers
1. Prof. Xin Jin
Fudan University, China
2. Prof. Shuai Mao
Nantong University, China
3. Prof. Dongdong Qin
East China University of Science and Technology, China
4. Prof. Yang Tang
East China University of Science and Technology, China

Biosketches of Organizers

Xin Jin is a young researcher of Research Institute of Intelligent
Complex Systems at the Fudan University. His research focuses
on cooperative control and optimal decision-making of swarm
unmanned systems and their applications. He has published over

30 papers in important international journals and top conferences,

including Automatica and IEEE Transactions. He was selected in
the China Association for Science and Technology Young Elite Scientist Sponsorship
Program by Cast (2022) and the Shanghai Starting Star (Sailing Special) program.
He has led several research projects, including the Young Scientists Fund of the
National Natural Science Foundation of China (NSFC) and a sub-project under the
NSFC-Ye Qisun Joint Fund, and participated in key national research projects. He
serves as a reviewer for top journals including IEEE Transactions on Automatic
Control and Automatica, and collaborates with major aerospace institutes in China

on research and talent cultivation.

Shuai Mao is an Associate Professor at the School of Electrical

and Automation Engineering, Nantong University. His research

focuses on distributed optimization, distributed learning, and

I 3'| related applications. He has published over 20 papers in important

IEEE Transactions on Automatic Control, and other IEEE Transactions. He has led

international journals and top conferences, including Automatica,

several research projects, including the Young Scientists Fund of the National Natural
Science Foundation of China (NSFC), the Natural Science Young Scientists Fund of




Jiangsu Province Basic Research Program, and the General Program of Natural
Science Research for Universities in Jiangsu Province. He serves as a reviewer for

multiple IEEE Transactions.

Dongdong Qin is an Assistant Researcher at East China University

of Science and Technology. His research focuses on autonomous
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= v control and cooperative optimization of multi-agent systems, with
‘:4 emphasis on distributed decision-making, data-driven predictive
‘ . control, event-triggered coordination mechanisms, and system
performance analysis. He has published 19 papers in domestic and

international journals and conferences in control and automation, and has applied for
or been granted 8 patents, including 8 papers published as the first author in
Automatica and IEEE Transactions. He has led several research projects, including
the Young Scientists Fund of the National Natural Science Foundation of China
(NSFC), the General Program of the China Postdoctoral Science Foundation, and
sub-projects of national major science and technology programs, and has participated
in integrated projects of the NSFC and industry-funded research projects. He
received the Second Prize of Natural Science from the Chinese Association of

Automation, and was selected for the Shanghai “Super Postdoctoral” Program in

2024, with support from the National Postdoctoral Program (Grade B).

Dr. Yang Tang is a Professor and Ph.D. Supervisor, IEEE Fellow.
He was selected for national high-level talent programs, national
young high-level talent programs, the Shanghai Distinguished
Academic Leader program, and the Humboldt Foundation. His

research focuses on intelligent unmanned systems, multi-agent

intelligence, industrial intelligence, embodied intelligence, and
bioinformatics. He has published over 200 papers in important international journals
and top conferences, including Nature series journals, CVPR, ICCV, NeurIPS,
SIAM, Automatica, and IEEE Transactions. He has led several research projects,
including key projects and topics under the National Key R&D Program of China
and multiple key projects of the National Natural Science Foundation of China
(NSFC), including major projects, key projects, and joint key projects. He serves as
a Senior Area Editor of IEEE TCASI and as an Associate Editor or Editorial Board
Member for multiple journals, including IEEE TNNLS, IEEE TCYB, IEEE TII,
IEEE/ASME TMECH, IEEE TCASI, Science China: Information Sciences, and Acta
Automatica Sinica. He received the First Prize of the Shanghai Natural Science
Award in 2019 (first contributor), and serves as Vice Chair of the Big Data Committee

and the Networked Intelligent Systems Committee of the Chinese Association of




Automation.

Details of Session

Unmanned systems are undergoing a significant transformation from structured
to complex unstructured environments, from single-task execution to multi-task
autonomous collaboration, and from remote control to fully autonomous intelligence.
However, traditional control approaches based on precise mathematical models face
great challenges in dealing with dynamic uncertainties, high-dimensional state
spaces, and complex coupled systems. Data-driven methods, particularly the
integration of deep learning, reinforcement learning, and control theory, provide a
new paradigm for breaking model dependence and enabling autonomous intelligence
in unmanned systems. Through large-scale heterogeneous data acquisition,
processing, and knowledge extraction, unmanned systems can achieve accurate
environmental perception, intelligent decision-making, and adaptive control,
significantly improving their survivability and task performance in unknown
environments. Research on data-driven intelligent control and decision optimization
for unmanned systems is of great theoretical importance and practical value for
advancing autonomy, adaptability, and cooperation in next-generation unmanned
systems.

This invited session focuses on frontier theories and key technologies of
intelligent control and decision optimization for unmanned systems under a data-
driven paradigm. It aims to bring together researchers to explore how data
intelligence can empower unmanned systems. Original contributions related to, but
not limited to, the following topics are welcome:

¢ Data-driven state estimation for unmanned systems

* Human-machine hybrid intelligence and human-in-the-loop decision

optimization

* Safety-critical decision-making, trustworthy Al, and adversarial robustness

* Intent understanding and autonomous behavior planning for complex tasks

* Data-driven swarm intelligence and cooperative control of multi-unmanned

systems

* Model—data hybrid driven robust adaptive control




