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Title of Session
Intelligent Decision-making and Resilient Reconfiguration of Unmanned Swarm

Systems

Organizers
1. Prof. Tingting Zhang

Army Engineering University of PLA, China
2. Prof. Youchao Sun

Nanjing University of Aeronautics and Astronautics, China
3. Prof. Fei Ding

Nanjing University of Posts and Telecommunications, China
4. Prof. Yunping Liu

Nanjing University of Information Science and Technology, China

Biosketches of Organizers

Tingting Zhang is a professor at the Army Engineering
University and a postdoctoral fellow at Southeast University. She
is recognized as the inaugural Jiangsu Young Female Scientist and
a mid-to-young-aged science and technology leader under Jiangsu

Province's "333 High-Level Talent Cultivation Project". Her

research focuses on intelligent command and control of unmanned
systems. She has led more than ten scientific research projects, including those
funded by the National Natural Science Foundation of China and the Basic
Strengthening Plan Fund of the Science and Technology Commission. Her accolades
include the First Prize of Science and Technology Progress from the Chinese Institute
of Command and Control, the First Prize of Science and Technology Progress from
Jiangxi Province, the Second Prize of Wu Wenjun Artificial Intelligence Science and
Technology Progress, and the Second Prize of Military Science and Technology
Progress. She has published over 20 first-author/corresponding-author papers in CAS
Zone 1 and CCF A-category journals and authored the monograph "Analytical
Methods for the Evolution of Network Information System Capabilities". She holds
14 authorized national/defense invention patents. She has long served as a committee

member for international conferences such as ICUS and ICGNC and as a reviewer




for various international journals and conferences in the field of electronic

information, including IEEE Transactions on Aerospace and Electronic Systems and
AAAL

Youchao Sun is a professor and doctoral supervisor at Nanjing
University of Aeronautics and Astronautics. He serves as the
Director of the Reliability and Airworthiness Technology Research
Center, the head of the "Airworthiness Technology and

Management" defense-critical discipline under the Commission of

Science, Technology, and Industry for National Defense, and the
head of the "Aeronautical Airworthiness Technology" defense-specific discipline
under the Ministry of Industry and Information Technology. Additionally, he is the
Director of the "Civil Aircraft Airborne Systems Airworthiness Engineering
Technology Center" under the Civil Aviation Administration of China. He is a
member of the Operational Support Branch of the Chinese Society of Aeronautics
and Astronautics, a member of the SAC/TC435/SC4 committee of the National
Aircraft Standardization Technical Committee, a council member of the Chinese
Ergonomics Society and a member of its Biomechanics Committee, and a member
of the Intelligent Human-Computer Interaction Expert Committee of the Chinese

Institute of Electronics.

Fei Ding is a professor at Nanjing University of Posts and
Telecommunications, currently serving as the Deputy Dean of the
School of Modern Posts and the Deputy Director of the Smart
Internet of Things Application Technology Research Institute. He

also holds the position of Deputy Director at the Jiangsu Provincial
Key Laboratory of Broadband Wireless Communication and
Internet of Things, among other roles. He is a selected candidate for Jiangsu
Province's "333 High-Level Talent Cultivation Project" and the "Six Talent Peaks"
initiative, and has previously been a visiting scholar at University College London.
Professor Ding specializes in research areas such as swarm intelligence sensing,
intelligent computing, and model predictive control. He has led or participated in 16
scientific and technological projects, including the National Major Special Project on
New Generation Broadband Wireless Mobile Communication Networks and the
National Natural Science Foundation of China, as well as over 30 innovation

projects. He has published more than 80 academic papers, holds over 50 authorized




invention patents, and has been awarded 8 provincial and ministerial-level scientific
and technological accolades, including the Jiangsu Provincial Science and
Technology Award and the China Institute of Communications Science and

Technology Award.

Yunping Liu, professor and doctoral supervisor, is listed in the
high-level talents of Jiangbei New Area and Yantai Double
Hundred Plan Talent Team. He is also a member of the Education
Working Committee of the Chinese Association of Artificial

Intelligence and the Hybrid Intelligence Professional Committee

of the Chinese Association of Automation. His main research
direction is intelligent unmanned systems. He has undertaken more than 20
provincial and ministerial-level projects such as the National Key Research and
Development Program, the National Natural Science Foundation, and the Equipment
Department's pre-research projects. He has published more than 50 academic papers

and been granted more than 50 patents.

Details of Session

With the continuous development and popularization of unmanned technology,
unmanned swarm systems have been widely applied as a new type of collaborative
working system. In practical scenarios, unmanned swarm systems can be used for
tasks such as search and rescue, environmental monitoring, security patrols, etc. By
utilizing the collaborative effects between multiple nodes, they can enhance system
performance and improve efficiency. As a military technology, unmanned swarm has
the advantages of low cost and flexible deployment. It can conduct collaborative
combat operations through remote control or autonomous action, thereby reducing
the risk of soldiers casualties on the battlefield. Unmanned swarm systems require
communication links to accomplish collaborative operations. However, once the
communication link is interfered with, interrupted, or attacked, it will cause the
system to lose critical information and commands, which in turn hinders the
achievement of the intended objectives. On the other hand, within the swarm system,
the failure of each node may have varying degrees of impact on the entire system.
For example, equipment failures and damage may cause node failure, which further
affects the stability of the entire system's operations. In order to reduce the
interference of these factors on unmanned swarm systems, corresponding measures

and technologies need to be taken to improve the reliability and anti-interference




capabilities of unmanned systems. To address the above problems, this topic takes

intelligent decision-making and elastic reconfiguration of unmanned swarm systems

as the research objects, focusing on enabling unmanned swarm systems to have

greater flexibility, robustness, and resilience through autonomous control and self-

adaptive mechanisms. This will promote the comprehensive development and

application of unmanned swarm technology.

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 “Intelligent Decision-making and Resilient Reconfiguration of

Unmanned Swarm Systems”.

UAYV swarm networking technology

Task planning methods for swarm systems

Resilient methods for restructuring unmanned combat system of systems
Biomimetic learning and control for intelligent planning of UAV missions
and trajectories

Intelligent task planning model and algorithm

Design of a system of systems architecture for enhancing resilience in

unmanned systems.




