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IEEE ICUS 2026
Invited Session Summary

Title Of Session
Cluster-Embodied Intelligent Collaborative Decision-Making, Planning and
Control

Organizers
1. Dr. Chengxin Xian

City University of Hong Kong, China
2. Assoc. Prof. Ya Liu

Northwestern Polytechnical University, China
3. Prof. Yongfang Liu

Northwestern Polytechnical University, Xi’an, China
4. Prof. Yu Zhao

Northwestern Polytechnical University, Xi’an, China

Biosketches of Organizers

Chengxin Xian received the B.Eng. degree in Transportation
Equipment and Control Engineering and Ph.D. degree in Control
Science and Engineering from the School of Automation,
Northwestern Polytechnical University, Xi’an, China in 2019 and
2024, respectively. Currently, he is a Post-doctoral Fellow in the

Department of Mathematics, City University of Hong Kong,
Hong Kong SAR, China. He is the Member of Chinese Command and Control
Society, the Member of Chinese Automation Society. His research interests include
cooperative control and optimization of clustered unmanned systems and their
applications to multi-robot systems. He has published more than 20 papers in
important international academic journals and conferences, including more than 10
IEEE Series Transactions and Automatica, 4 IEEE TAC Full papers, 1 ESI highly
cited paper. Dr. Xian was awarded the Best Paper Awards of [IFAC LSS in 2022, IEEE
ICUS in 2025, and the First-class Award of Excellent Paper of Guangdong-Hong
Kong-Macao Greater Bay Area Society of Artificial Intelligence and Automation in
2025.




Ya Liu is an Associate Professor with the School of Astronautics,
Northwestern Polytechnical University, China. She received her
B.Eng. degree from Nanjing University of Science and Technology
in 2016 and her Ph.D. degree from Northwestern Polytechnical
University in 2022. From 2022 to 2024, she worked at Shanghai
Jiao Tong University. She joined Northwestern Polytechnical

University in August 2024. Her research interests include cooperative planning and
control of multi-robot systems, with applications to space robotics and UAV swarms.
She has published more than 20 academic papers and holds more than 10 authorized
invention patents. As first author, she has published more than 10 SCI-indexed papers
in IEEE Transactions and leading journals in astronautics, including one highly cited
paper. In the past five years, she has led six research projects, including grants from
the National Natural Science Foundation of China, the National Key R&D Program
of China, the China Postdoctoral Science Foundation, key laboratory funds, and

aerospace industry partners.

Yongfang Liu received the B.S. degree from the Department of
Mathematics, Northeastern University, China, in 2009 and the
Ph.D. degree from the Department of Mechanics and Engineering
Science, College of Engineering, Peking University, China in

2014, respectively. Currently, she is an Associate Professor in the

School of Automation, Northwestern Polytechnical University,
Xi’an, China. Her research interests include nonlinear control, optimal control and

distributed cooperative control of multi-agent systems

Yu Zhao is a professor and doctoral supervisor at the School of
Automation, Northwestern Polytechnical University, a high-level
talent of Shaanxi Province, and an Aoxiang Scholar of
Northwestern Polytechnical University. He has granted the

Excellent Young Scientists Fund of the National Natural Science

Foundation of China in 2024. He has been engaged in
collaborative control and optimization of multi-agent systems for a long time, and
has published more than 100 academic papers, including more than 40 IEEE journals
and 8 long articles in IEEE TAC and Automatica. He presided over more than 10
scientific research projects. So far, he has published more than 100 academic papers,
including over 40 in IEEE journals (8 long articles in IEEE TAC and Automatica),
and more than 10 papers have been selected as ESI highly cited papers. More than
10 national invention patents have been authorized. He has won one second prize for

scientific and technological progress in National defense, one first prize for




postgraduate education achievements in Shaanxi Province, one best Paper Award for
Complex Networks in China, and two Excellent Academic Paper Awards for Natural
Science in Shaanxi Province. He has been continuously included in the list of the
world's top scientists. He was a chairman of the 16th IFAC International Conference
on Complex Systems (IFAC-LSS-2022) in 2022.

Details of Session

Artificial intelligence technology is undergoing a paradigm shift from
individual intelligence to group intelligence, and multi-machine collaboration has
become an inevitable trend in the development of intelligent systems. The scope of
embodied intelligent agents has broken through the limitations of single robotic arms
or mobile robots and is gradually accelerating its evolution towards large-scale,
heterogeneous unmanned swarm systems (such as unmanned aerial vehicle swarms,
unmanned vehicle platoons, multi-robotic arm collaborative systems, etc.). In recent
years, with the breakthroughs in technologies such as large models, multi-agent
reinforcement learning, and distributed collaborative control, cluster embodied
intelligence has demonstrated great potential in fields such as intelligent
manufacturing, low-altitude economy, cluster rescue, and unmanned combat. This
invited session aims to gather the cutting-edge research achievements in the field of
cluster-embodied intelligent regarding collaborative decision-making, planning and
control technologies, and explore how to solve key problems in resource allocation,
task planning and collaborative operations of cluster systems through advanced
algorithms and theoretical frameworks, promoting theoretical innovation and
application practice of collaborative decision-making, planning and control
technologies in cluster-embodied intelligent.

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 “Cluster-embodied intelligent collaborative decision-making,
planning and control”.

* Embodied perception and multimodal fusion of clusters

* Embodied collaborative estimation of clusters

* Embodied collaborative decision-making and control of clusters

* Embodied optimization and game theory of clusters

* Embodied security and privacy protection of clusters

* Embodied navigation and path planning of clusters

¢ Embodied data-driven collaborative control of clusters




