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Title of Session

Intelligent Decision-Making and Learning Control for Unmanned Systems

Organizers
1. Assoc. Prof. Fei Ding
Hunan University, China
2. Prof. Yafei Wang
Shanghai Jiao Tong University, China
3. Prof. Tao Zhao
Sichuan University, China
4. Prof. Hongbo Gao
University of Science and Technology of China
5. Assoc. Prof. Chongfeng Wei
University of Glasgow, United Kingdom

Biosketches of Organizers

Fei Ding, Associate Professor and Doctoral Supervisor, School
of Mechanical and Transportation Engineering, Hunan
University, and the National Key Laboratory of Advanced
Vehicle Design and Manufacturing Technology. He completed
his Bachelor's, Master's, and Ph.D. studies in Vehicle

Engineering at Hunan University. From 2014 to 2018, he worked
as a Senior Engineer at the China Automotive Engineering Research Institute,
specializing in automotive chassis technology development. Currently, he is a faculty
member at the Department of Vehicle Engineering, School of Mechanical and
Transportation Engineering, Hunan University, where his research focuses on
connected vehicle safety control and dynamic design. He has led and participated in
six national-level research projects, including those funded by the National Natural
Science Foundation of China. He has also contributed to the development of one
textbook and the establishment of a national excellent course. He has published
nearly 40 papers in prestigious academic journals such as IEEE Transactions,
Nonlinear Dynamics, Information Sciences, and Vehicle System Dynamics.

Additionally, he holds more than 10 authorized patents. He serves as a Youth




Editorial Board Member for the Journal of Hunan University (Natural Sciences
Edition), the Journal of Chongqing University of Technology (Natural Sciences
Edition) and Journal of Automotive Engineering. He is also a member of the Youth
Working Committee of the Society of Automotive Engineers of China (SAE-China)

and serves as the Deputy Secretary-General of its Secretariat.

Yafei Wang, Professor, School of Mechanical and Power
Engineering, Shanghai Jiao Tong University, National High-
level Young Talent, Ministry of Transportation and
Communications Young Top Talent. His research interests

include unmanned mining vehicles, vehicle-road cooperative

sensing and localization. Currently, he is the deputy director of
the Intelligent Networked Electric Vehicle Innovation Center and the secretary of
Intelligent Vehicle Research Institute in School of Mechanical and Power
Engineering of Shanghai Jiao Tong University. He has presided over more than 40
key R&D projects of the Ministry of Science and Technology, the National Natural
Science Foundation of China, and cooperative projects with enterprises and
institutions, published more than 100 papers, and applied for/authorized more than
50 invention patents at home and abroad. Currently, he is the deputy editor-in-chief
of IEEE Vehicular Technology Magazine, the youth editorial board member of
Journal of Automotive Engineering, the youth editorial board member of Automotive
Engineering, and the deputy secretary of the Youth Committee of the Chinese Society
of Automotive Engineering, etc. He is also the deputy secretary of the Youth

Committee of the Chinese Society of Automotive Engineering.

Tao Zhao, professor, doctoral supervisor, head of the Department
of Automation at Sichuan University, his research area involves
interpretable artificial intelligence, intelligent control, intelligent

robotics and so on. He is a selected candidate of Sichuan

University's Double Hundred Talents B Program, and a recipient of
Sichuan University's Good Future Outstanding Scholar Award. He
is the executive director of Sichuan Society of Automation and Instrumentation, and
amember of the Youth Work Committee of the Chinese Society of Electrotechnology.
He serves as a member of the Youth Editorial Board of the Journal of Engineering
Science and Technology and the Editorial Board of the Journal of Processes. He has

presided over 8 provincial and ministerial level projects, such as National Natural




Science Foundation of China (NSFC) top project, NSFC Youth Fund, National Key
R&D Program sub-projects, etc. He has published more than 60 SCI papers as the
first author or corresponding author, including 5 ESI highly cited papers. He has
authored or co-authored 2 academic books, and has been authorized 13 Chinese
invention patents as the first inventor, and the related research results have been

applied in State Grid, CGN and other units.
Hongbo Gao, Ph.D., is a researcher and doctoral supervisor at the
ﬁ School of Information Science and Technology, University of
! o ' Science and Technology of China. He received his Ph.D. in
- November 2016 from Beihang University under the guidance of
l x . Academician Deyi Li, and has worked at Tsinghua University. He

has presided over more than ten projects including the key projects

of the National Natural Science Foundation of China, the overall topics and sub-
topics of the Key R&D Program of the Ministry of Science and Technology, as well
as the Artificial Intelligence Special Project of the Ministry of Education, with a total
funding of more than 12 million RMB. As the first author/corresponding author, he
has published 22 JCR I/II SCI papers (16 of which were published in the top JCR I
journals), with the highest single SCI citation of 171 times, 1 ESI highly cited paper,
1721 Google Scholar citations, an H-factor of 22, and more than 20 papers with an
SCI factor of more than 5.0, and has won 5 International Journal Conference Paper
Awards. Obtained 22 invention patents, 1 US patent and 1 PCT patent. He has been
awarded the Anhui Jieqing, Anhui “Special Support Program” Innovation Leaders,
the First Prize of Science and Technology Progress Award of China Command and
Control Society (ranked first), the Youth Award of Scientific and Technological
Innovation of China Communication Society, the Outstanding Young Scientist Award
of China Command and Control Society, and the Outstanding Award of Artificial
Intelligence Technology Award of Anhui Province (ranked third), among other prizes.
Currently, he serves as the chairman of the board of directors and deputy director of
the youth working committee of the Chinese Command and Control Society, the
supervisor and director of the youth working committee of the Anhui Robotics
Society, the executive director of the Anhui Academician and Expert Association and
the Anhui Science and Technology Talent and Entrepreneur Association, and the
deputy director of the youth working committee of the Chinese Command and

Control Society. He also serves as Associate Editor of IEEE TNNLS and TASE, two




top SCI journals in the field of Artificial Intelligence, Associate Editor of
International Advanced Robotic Systems, a well-known SCI journal, Editorial Board
member of EI journals for two times, and Field Chair and Guest Editor-in-Chief for
nine times. He has been invited to give speeches at international and national

conferences more than five times.

Chongfeng Wei is a member of the UK EPSRC Early Career
Forum in Robotics and Intelligent Systems and a Fellow of the
UK Higher Education Academy (HEA). He obtained his PhD
from the University of Birmingham, UK, and is currently an

Associate Professor at the University of Glasgow, where he

leads the Interactive Versatile Automation research group. As a
Principal Investigator (PI) and Co-Investigator (Co-I), Dr. Wei has led multiple
research projects funded by UK EPSRC, EU Horizon Europe, the UK Department
for Transport, and the European Regional Development Fund, with total funding
exceeding £1.2 million. Dr. Wei has published over 100 academic and conference
papers in the fields of autonomous driving, intelligent transportation, dynamics and
control, and human-machine interaction, including one ESI hot paper and six highly
cited papers. He has received several prestigious awards, including: Best Paper
Award at IEEE-ICHMS, Best Paper Award at MEDER, Royal Society Research
Award Finalist in Robotics and Al (Early Career Category), Best Academic Poster
Award at TAVSD. Dr. Wei currently serves as an Associate Editor for multiple
journals, including IEEE TITS, IEEE TVT, IEEE TIV, IEEE Open Journal of ITS,

and Frontiers in Robotics and Al.

Details of Session

In recent years, the autonomy and intelligence of unmanned systems, represented
by mobile robots, autonomous vehicles, port vehicles, and mining trucks, have
gradually advanced, playing a pivotal role in improving production efficiency and
ensuring human safety. The driving force behind this progress is the application of
learning mechanisms inspired by natural biological systems, which provide
unmanned systems with intelligent decision-making and control capabilities.
Currently, intelligent decision-making and learning control technologies involving
multi-modal perception and fusion methods, robust intelligent control algorithms,
multi-agent cooperation, and game-theoretic decision-making, have become hot

topics of research. These include technologies such as cooperative formation and




pose control, collaborative decision-making, and data-driven control. These
technologies mainly combine advanced algorithms such as artificial intelligence,
machine learning, and reinforcement learning with unmanned systems, enabling
them to autonomously perceive the environment, plan tasks, make real-time
decisions, and optimize control strategies. They possess “human-like” behavioral
attributes such as perception, decision-making, and execution, enabling efficient,
stable, and reliable system operation. However, unmanned systems inevitably
encounter dynamic and unpredictable unstructured environments during operation,
along with uncertainties in equipment parameters and models, complex multi-
objective optimization tasks, communication delays and computational resource
constraints in multi-agent cooperation, among other issues. There is an urgent need
to overcome challenges in perception and modeling under high real-time
requirements, multi-objective planning and uncertainty reasoning, adaptive control
and robustness optimization, and communication optimization in multi-agent
cooperation within intelligent decision-making and learning control technologies for
unmanned systems. Addressing these challenges is crucial for enhancing the
adaptability and generalization capabilities of unmanned systems, effectively
promoting the upgrade and development of the unmanned systems industry.

This special issue aims to bring together the latest research findings, technological
advancements, conceptual innovations, and applications in the field of intelligent
decision-making and learning control for unmanned systems, including mobile
robots, autonomous vehicles, port vehicles, and mining trucks. We sincerely invite
researchers to submit original papers related to these cutting-edge topics, especially
high-quality papers combining theoretical innovations with practical applications,
Topics include but are not limited to the following:

* Intelligent Decision-Making Algorithms and Their Applications in Unmanned

Systems

Learning-Based Control Methods (e.g., Reinforcement Learning, Imitation

Learning, Meta-Learning, etc.)

Path Planning and Obstacle Avoidance Control in Complex Environments

Multi-Agent Cooperation and Decision-Making

Adaptive Control in High-Dynamic Environments

Pose Estimation and Precision Control Technologies

Robust Decision-Making Methods in Uncertain Environments







