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Title of Session

Al-Enabled Autonomy and Decision-Making for Industrial Unmanned Systems

Organizers
1. Dr. Cheng Ren

The Hong Kong Polytechnic University, China
2. Dr. Yishu Yang

The Hong Kong Polytechnic University, China
3. Dr. Yichen Li

Shanghai Jiao Tong University, China
4. Prof. Ming Li

The Hong Kong Polytechnic University, China

Biosketches of Organizers

Dr. Cheng Ren, Postdoctoral Research Fellow, Department of
Industrial and Systems Engineering, The Hong Kong Polytechnic
University. He received his Ph.D. in Engineering from Shanghai
Jiao Tong University in 2024 and his B.Eng. degree from
Northwestern Polytechnical University in 2018. His research

focuses on intelligent manufacturing scenarios such as large
aircraft assembly and testing, with emphasis on industrial digital twins, industrial
Internet of Things, and industrial artificial intelligence. He has published more than
20 papers in leading international journals and top conferences, including IEEE TII,
IEEE TASE, and IEEE/CAA JAS, and holds four granted Chinese invention patents.
His work received the Excellent Paper Award at the 2nd “Future Industrial Internet”
Academic Symposium organized by the National Natural Science Foundation of
China.

Dr. Yishu Yang, Postdoctoral Research Fellow at The Hong Kong
Polytechnic University. Dr. Yang is committed to research in
industrial intelligence, supply chain management, and complex
system decision-making. Her expertise spans from the

optimization of prefabricated construction supply chains to the

deep application of industrial-grade Al Agent architectures,
covering vertical sectors such as garment manufacturing and Aviation Maintenance,
Repair, and Overhaul (MRO). She has published numerous high-quality academic

papers in prestigious international journals in the fields of industrial engineering and




management science, such as Advanced Engineering Informatics. Currently, she
plays a core role in several key research initiatives, including projects funded by the
Innovation and Technology Commission (ITC) and collaborations with the Hong
Kong Research Institute of Textiles and Apparel (HKRITA). Her work focuses on
driving the implementation and technology transfer of Large Language Models

(LLMs) within specialized industrial domains.

Dr. Yichen Li is a Research Assistant in the School of Automation
and Intelligent Sensing at Shanghai Jiao Tong University. He has
been selected for the Young Elite Scientists Sponsorship Program
by the China Association for Science and Technology (CAST) and
the Shanghai "Super Postdoctoral" Incentive Program. He has

received awards including the First Prize for Scientific and
Technological Progress from the Chinese Institute of Command and Control (CICC),
the "Top Ten Scientific and Technological Advances" award from Shanghai Jiao
Tong University, the Outstanding Doctoral Dissertation Award from the CICC, and
the First Prize for Technological Invention from the Shanghai Association of
Automation. Focusing on the information sensing of marine intelligent unmanned
systems, he has carried out research on underwater localization and tracking, cross-
media cooperative networking, and multi-source data fusion. Until now, he has
published 23 international journal papers, including IEEE JOE, IEEE/CAA JAS,
IEEE TII, etc., and applied for 16 patents.

n Dr. Ming Li is currently an Assistant Professor at Department of

< Industrial and Systems Engineering (ISE), the Assistant Director of
2

NA

PolyU Academy for Artificial Intelligence (PAAI) and the Associate
Director of Research Institute for Generative Al (RIGAI), The Hong
Kong Polytechnic University. He is also the Associate Director of
Artificial Intelligence Research Centre @PolyU-Daya Bay
Technology and Innovation Research Institute. Prior to joining ISE, Dr. Li was a
Lecturer at School of Intelligent Systems Science and Engineering, Jinan University
and Post-Doctoral Fellow at the HKU-ZIRI Laboratory for Physical Internet (pi-
Lab), The University of Hong Kong. He received his PhD degree and master’s degree
(Distinction) from Department of Industrial and Manufacturing Systems
Engineering, The University of Hong Kong, in 2018 and 2013 respectively. He also
obtained dual Bachelor degrees in Computer Science (major) and Finance (minor) at
South China University of Technology in 2012. He has conducted research projects
in the field of Generative Al, Blockchain and Cyber-Physical System for Smart

Manufacturing and Logistics with substantial government and industrial grants over




85 million HK dollars. He has published more than 100 papers on leading
international journals and top conferences, including IEEE T-II, IJPE, IMS, RCIM,
and etc. He has also obtained more than 50 patents and copyrights. He is the Core
Member of the 2019 Guangdong Special Support Talent Program — Innovation and
Entrepreneurship Leading Team. Now he is senior member of IEEE and CCF, a
member of HKIE, ASME, IISE and IET, as well as the co-founder of CommaTech

and Infix.ai.

Details of Session

With the rapid advancement of large language models (LLMs) and foundation
models, artificial intelligence is playing an increasingly important role in enabling
autonomy and decision-making in industrial unmanned systems. Meanwhile, the
evolution of intelligent manufacturing and the widespread deployment of
autonomous robots, drones, and cyber-physical systems are making industrial
environments more dynamic, data-intensive, and tightly interconnected. In such
settings, unmanned systems must operate under evolving tasks, communication
constraints, safety requirements, and strong coupling with physical processes.

Recent progress in LLMs, reinforcement learning, and data-driven optimization is
transforming how unmanned systems perceive, reason, and make decisions under
uncertainty. In particular, LLM-based approaches offer new capabilities for high-
level reasoning, task planning, and knowledge integration, enabling more adaptive
and scalable autonomy in complex industrial environments.

This special session aims to bring together researchers and practitioners working
at the intersection of Al, robotics, and industrial systems, with a focus on system-
level autonomy and intelligent decision-making. We particularly welcome
contributions that integrate learning-based and model-based approaches, address
real-world operational constraints, and demonstrate robust and scalable solutions in
applications such as smart manufacturing, logistics, and large-scale engineering
systems.

High-quality original papers are solicited on topics including, but not limited to:

* Large language and foundation models for decision-making in unmanned
systems

* Al-driven task planning and scheduling in industrial autonomous systems

* Multi-agent coordination and collaborative autonomy in industrial
environments

* Learning-based perception—decision—action integration for robotics

* Digital twin-enabled intelligent decision-making and system optimization

* Reinforcement learning and data-driven control for autonomous systems

* Communication-aware coordination and distributed decision-making




* Human—AlI collaboration in industrial unmanned systems
* Simulation, learning, and validation in smart manufacturing environments

* Real-world applications of Al-enabled unmanned systems in industry




