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IEEE ICUS 2026
Invited Session Summary

Title of Session

Artificial Intelligence and Its Applications in Unmanned Systems

Organizers
1. Prof. Chao Deng
Nanjing University of Posts and Telecommunications, China
2. Prof. Xiuxiu Ren
Northeastern University, China
3. Prof. Lining Liu

Harbin Engineering University, China

Biosketches of Organizers

Chao Deng, Professor/Doctoral Supervisor, Nanjing University of
Posts and Telecommunications. His main research directions are
distributed fault-tolerant control, security control of cyber-physical

systems, and secondary control of intelligent microgrid systems. He

has led one project funded by the Young Scientists Fund of the

-

“\ ™ National Natural Science Foundation of China and one project
funded by the Young Scientists Fund of the Natural Science Foundation of Jiangsu

Province. He is a recipient of the National Excellent Young Scientists Fund
(Overseas) and an IEEE Senior Member. As the first author and corresponding
author, he has published more than 40 SCI-indexed papers. He currently serves as an
Associate Editor of the Journal of Control and Decision and received the Best Paper
Award at ICCAR 2022.

Xiuxiu Ren, Associate Professor and Ph.D. Supervisor at the
College of Information Science and Engineering, Northeastern
University. Her primary research interests focus on the security and
control theory of Cyber-Physical Systems (CPS), non-cooperative

games and secure consensus in multi-agent systems, as well as

embodied intelligence and robotics. She serves as the Principal
Investigator (PI) for several national and provincial-level research projects, including
the Youth Science Fund Project of the National Natural Science Foundation of China
(NSFC) and the General Program of the Natural Science Foundation of Liaoning
Province. She has published more than ten papers as the first author in top-tier
international journals in her field, such as various IEEE Transactions and Automatica.

Furthermore, she has been invited to serve as a Guest Editor for renowned academic




journals, including Symmetry.

Lining Liu, Associate Professor/Doctoral Supervisor, Harbin

Engineering University. His main research directions are
af - .

di

Project, Heilongjiang Provincial Postdoctoral General Funding, and Key Laboratory

distributed optimization theory and cluster navigation applications.
He has presided over national/provincial-level projects such as the

National Natural Science Foundation of China Youth Science Fund

Project, Hainan Provincial Natural Science Foundation Youth

Open Project. He has published more than ten papers as the first author in top
international journals in the field, such as IEEE Transactions and IEEE JAS. He was
selected into the Young Talent Support Program of the Chinese Society of Command
and Control, and won the Engineering Award for Graduate Theses (Doctoral
Dissertation) of the Chinese Association of Automation and the 2024 IEEE EI2 Best
Interdisciplinary Paper Award. He serves as a member of the Student Work
Committee of the Chinese Association of Automation and the Youth Work

Committee of the Chinese Society of Naval Architecture and Marine Engineering.

Details of Session

With the rapid development of artificial intelligence (AI) technologies,
intelligent methods represented by neural networks, reinforcement learning, and
fuzzy systems have continuously achieved breakthroughs, demonstrating tremendous
application potential in the fields of unmanned systems and robotics. Today's
unmanned systems and robots are gradually moving from structured environments
into complex and dynamic real-world scenarios. Possessing capabilities for
autonomous perception, intelligent decision-making, and adaptive control has
become a critical direction for development. Meanwhile, intelligent mechanisms and
behavioral patterns inspired by natural biological systems also provide important
insights for enhancing system robustness and flexibility.

The deep integration of Al methods and unmanned systems is driving traditional
robots and automation systems to evolve towards greater intelligence, autonomy, and
collaboration. By introducing approaches that combine data-driven and model-driven
methods, unmanned systems can achieve efficient perception, accurate decision-
making, and dynamic optimal control in complex environments, thereby significantly
improving their performance and reliability in practical applications. Against this
backdrop, conducting systematic research centered on Al theories, methods, and their
applications in unmanned systems is of great significance for expanding the research
boundaries and engineering applications of related fields.

This invited special issue aims to gather the latest research achievements in the

fields of artificial intelligence and unmanned systems, encouraging original works




with innovative ideas, new methods, novel models, and new applications, to promote
the development and cross-disciplinary integration of related theories and
technologies. The special issue focuses on, but is not limited to, the following
research topics:
* Fuzzy systems and intelligent decision-making methods
* Intelligent perception and multi-modal information fusion
» Environmental perception, navigation, and path planning of unmanned
systems
» Cooperative control, distributed optimization, and games in multi-agent
systems
» Data-driven security analysis and resilient control of unmanned systems
(including cyber-physical systems)
* Intelligent robots and biomimetic systems

» Al-driven system optimization and applications




