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IEEE ICUS 2025
Invited Session Summary

Title of Session

Intelligent Perception and Collaborative Decision-Making of Unmanned Systems

Organizers
1. Prof. Shiliang Shao
Shenyang Institute of Automation (SIA), Chinese Academy of Sciences
2. Prof. Tao Jiang
Chonqqing University, China
3. Dr. Zhenxing Zhang
Air Force Engineering University, China
4. Prof. Xiaoshan Bai

Shenzhen University, China

Biosketches of Organizers

Shiliang Shao is an Associate Researcher at the State Key
Laboratory of Robotics, Shenyang Institute of Automation,
Chinese Academy of Sciences. He is also a member of the
Youth Working Committee of the Chinese Association of

Automation and the Youth Working Committee of the

Chinese Society of Command and Control. His primary
research focus is on the key technologies of ground special robots, involving applied
fundamental research in robot environment perception, robot autonomous decision-
making, and human-robot cooperative control. He has published over 30 academic
papers and has filed more than 20 invention patents. Dr. Shao has been involved in
over 10 projects, including the National Key Research and Development Program,
the National Natural Science Foundation of China, the Innovative Special Zone
Rapid Response Project, the Natural Science Foundation of Liaoning Province, the
Applied Basic Research Program of Liaoning Province, and autonomous projects of

the State Key Laboratory.



http://english.cqu.edu.cn/

Tao Jiang is an Associate Professor at the School of

Automation, Chongqing University. He was selected for the

@
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China Association for Science and Technology's Youth Talent
Support Program and the Chongqing Postdoctoral Innovation
Talents Program. He has led or participated in over 10
national/provincial-level key projects, including the Defense
Science and Technology Innovation Special Zone Project, the
National Natural Science Foundation, the Key Research and Development Program
of the Ministry of Science and Technology, and the Chongqing Natural Science
Foundation. Focusing on the control and autonomy of unmanned systems, he has
published over 10 SCI papers in internationally recognized journals such as IEEE
Transactions. In the field of unmanned systems, he has achieved significant
recognition, winning the championship in the Abu Dhabi "World Intelligent
Unmanned Systems Challenge" in 2017 and 2020, the championship in the 2017
"Unmanned Combat" Challenge, and the third place in the "Intelligence Cup"

Frontier Challenge in 2020, among other important industry competitions.

Zhenxing Zhang is a lecturer. He obtained his Ph.D. in
Artificial Intelligence from the University of Groningen in the
Netherlands and conducted postdoctoral research there for one
year. In 2024, he served as a lecturer in the School of Air Traffic
Control and Navigation, Air Force Engineering University,

Xi’an, China. His research interests include image generation,

visual question answering, multimodal machine learning, large
language models, and swarm control of drones, dedicated to narrowing the gap
between different modalities and constructing a mature multimodal system. He has
published over 20 peer-reviewed journal and conference papers in the fields of deep
learning and intelligent control. He served as an invited expert reviewer for more
than 10 internationally renowned journals and conferences, and participated in over
10 projects including the Key National Project in the Netherlands, the Major Defense
Science and Technology Project, the National Natural Science Foundation of China,

and the Natural Science Foundation of Shaanxi Province.




Xiaoshan Bai is a Professor at Shenzhen University. He holds
a Ph.D. from the University of Groningen in the Netherlands
and completed postdoctoral research at Delft University of
Technology. Currently, he is a distinguished researcher at the
Department of Automation, School of Mechatronics and

Control Engineering, Shenzhen University, and the Deputy

Director of the Joint Laboratory for Autonomous Unmanned
Systems and Intelligent Operations (Xi'an University of Technology) at Shenzhen
University.His primary research interests focus on multi-robot/unmanned system
collaborative decision-making and control, including task allocation, path planning,
and motion planning for multi-robot/unmanned vehicles in complex environments,
intelligent warehousing, decision control, operations research, intelligent
optimization algorithms, and heuristic algorithms. He serves as a reviewer for several
prestigious SCI journals, including IEEE Transactions on Automatic Control, IEEE
Transactions on Industrial Electronics, and IEEE Transactions on Robotics.As the
principal investigator, he has led a National Natural Science Foundation of China
General Project and a Youth Project, as well as a project funded by the Ministry of
Education's Industry-University-Research Innovation Fund. He has published more
than 50 papers in renowned international journals and conferences, such as IEEE
Transactions on Cybernetics, IEEE Transactions on Automation Science and
Engineering, and Information Sciences. He has won the Best Paper Award of the
IEEE Transactions on Automation Science and Engineering in 2024, and the 5th
Golden Wing Award for Low-Altitude Economy and Unmanned Systems Industry -
Outstanding Contribution Award for Low-Altitude Economy in 2024.

Details of Session

With the rapid development of unmanned system technologies, various
unmanned platforms have been widely applied across multiple fields. Environmental
perception, as a key link in the interaction between unmanned systems and the
external environment, provides the foundation for decision-making, control, and
action by real-time acquisition and analysis of environmental information through
high-precision sensors. How to leverage intelligent technologies to enhance the
capabilities of unmanned systems in environmental perception, target recognition,
localization and mapping, path planning, autonomous navigation, and obstacle
avoidance has become a research hotspot in both academia and industry. In




particular, in complex and dynamic environments, how to achieve collaborative
decision-making and task optimization for unmanned systems to ensure efficient and
safe task execution is a major challenge.

Therefore, this special issue invites original papers related to "Intelligent
Perception and Collaborative Decision-Making of Unmanned Systems," welcoming
innovative ideas, technologies, applications, and theoretical breakthroughs.
Additionally, review articles that provide a systematic overview of the latest
advancements in this field, summarize key research findings, and forecast future
development trends are also encouraged.

* Environmental Perception of Unmanned Systems

* Simultaneous Localization and Mapping (SLAM) of Unmanned Systems

* Autonomous Navigation of Unmanned Systems

* Path Planning and Trajectory Tracking of Unmanned Systems

* Collaborative Decision-Making/Task Assignment of Multiple Unmanned

Systems
* Collaborative Formation of Multiple Unmanned Systems




