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Biosketches of Organizers

Qi Wau is the obtainer of National Outstanding Youth Funds. He
is a Professor with Shanghai Jiao Tong University, China. He
presided over major national defense projects, Distinguished

Young projects and Ye Qisun Key projects. His research interests

focus on brain-inspired computing, aviation human factors and
fk deep-sea human factors. Prof. Wu is currently the Associate
Editors of five Trans, such as IEEE Transactions on Neural Networks and Learning

Systems, IEEE Transactions on Systems, Man, and Cybernetics: Systems.

Xinglong Zhang is an Associate Professor with the National
University of Defense Technology. He was selected for the China
Association for Science and Technology's Youth Talent Support
Program. His research interests include reinforcement learning

and model predictive control and their applications in unmanned

systems. He has published over 50 papers in international
journals and conferences. He serves as a committee member of the Tri-Co Robots

Technical Committee and the Adaptive Dynamic Programming and Reinforcement




Learning Technical Committee of the Chinese Association of Automation, and etc.

Yueying Wang is a researcher and doctoral supervisor at the
School of Mechanical and Electrical Engineering and
Automation, Shanghai University. He is mainly engaged in
research on intelligent perception, intelligent control and

decision-making of complex systems, and the development of

new marine unmanned systems. He has presided over a number
of national-level projects, including the National Natural Science Foundation of
China and the National Key R&D Program. In recent years, he has published more
than 20 papers in Automatica and IEEE Transactions as the first/corresponding
author, and has been granted more than 20 invention patents. He is currently a
member of the Professional Committees of Control Theory and Robot Intelligence
of the Chinese Automation Society, and serves as the deputy editor of 6 international
SCI journals such as IEEE TCYB. He has won 1 second prize in natural science from

the Ministry of Education and 1 second prize from Shanghai.

Wei Tong is currently an Assistant Professor with Nanjing
University of Posts and Telecommunications, China. His

research interests include robot vision, 3-D scene reconstruction,

:_ medical image analysis and multi-physiological parameter

cognitive state evaluation. In recent three years, he has published
n more than 15 academic papers as the first/corresponding author
in Information Fusion, IEEE T-II, IEEE T-ITS, IEEE T-SMCA, IEEE T-1V, IEEE T-
ASE, IEEE T-VT, IEEE T-CDS, IEEE T-MRB, etc.

Xin Xu is the obtainer of National Outstanding Youth Funds. He
is a Professor with National University of Defense Technology,
China. His research interests include autonomous control of
intelligent unmanned systems and machine learning. He served

as deputy director of Technical Committee on Adaptive

Dynamic Programming and Reinforcement Learning Technical
Committee, deputy director of Technical Committee on Parallel Control and
Management, advisory member of Technical Committee on Robot Intelligence, and
deputy director of Technical Committee on Unmanned Systems of China Command

and Control Society. Prof. Xu is currently the Associate Editors of IEEE Transactions




on SMC: Systems, IEEE Transactions on Intelligent Vehicles, Information Sciences.
He is also the co-Editors-in-Chief of CAAI Transactions on Intelligence Technology
and the editorial board of Control Theory and Application.

Details of Session

Air combat has extremely high dynamic characteristics, and the complex spatial
movement and multiple confrontation dimensions lead to extremely complex tactical
organization. History has proved that air combat is very consistent with Lanchester
equation, so the idea of forming a numerical advantage locally and concentrating
forces to fight annihilation is still valid in the 21st century. Concentration means
multi-platform cooperation, which aims at generating the resultant force needed for
confrontation. For human beings, multi-platform cooperative confrontation air
combat has developed for a century, and its bottleneck is obvious. For example,
human beings' ability to process tasks in parallel is limited, which leads to the limited
number of effective coordination, and it is difficult to achieve a high degree of space-
time coordination. Even if the top pilots can achieve advanced cooperative tactics,
their experience is difficult to copy in large quantities and cannot form scale effect.
In comparison, the development of artificial intelligence provides the possibility for
the intelligent development of multi-platform cooperative air combat.

Multi-platform autonomous cooperation in the confrontation environment refers
to the whole process of two or more unmanned combat aircraft independently
identifying and predicting the enemy's behavior intention, analyzing the
comprehensive situation threat, planning the cooperative attack and defense, and
executing joint operations. It emphasizes the ability to complete the "OODA" closed
loop, independently and cooperatively. The identification and prediction of enemy's
behavior intention mainly uses the detection information such as the orientation,
relative position and flight trajectory of the enemy plane to judge the maneuvering
behavior and tactical type, and infer the subsequent tactical intention, which provides
support for the situation threat analysis and decision-making process. Comprehensive
situation threat analysis is mainly based on the relative position relationship between
the enemy and the ourselves, the behavior intention of the enemy plane and the threat
envelope of the whole weapon state, so as to solve the dominant area, threat level and
development trend of the enemy and the ourselves, thus providing the core basis for
the decision-making process. According to the mission objectives and the current

real-time situation, collaborative attack and defense planning generates the overall




tactical plan and the maneuver and weapon use plan of each member by using the
conclusions of enemy behavior intention identification and comprehensive threat
analysis. The implementation of joint operations cooperates with each other to
complete the combat behavior according to the scheme generated by the decision-
making process.

The invited session invites original papers of innovative ideas and concepts, new
discoveries and improvements, and novel applications relevant to the following
selected topics of “multi-platform autonomous cooperative perception, cognition and
decision-making in confrontational environment”.

* Situation analysis and threat assessment

* Intention recognition

* Game confrontation

* Multi-platform cooperative control

* Multi-platform cooperative confrontation

e Manned/Unmanned cooperative confrontation

* Cooperative interaction and control of manned/unmanned Systems




