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Title of Session

Cooperative Planning and Control of Cross-Domain Air-Sea Unmanned Swarms

Organizers
1. Prof. Zhiqiang Miao
Hunan University, China
2. Assoc. Prof. Xudong Wang
Hunan University, China
3. Assoc. Prof. Wei Xie
Shanghai Jiao Tong University, China

Biosketches of Organizers

Zhiqiang Miao received the B.S. and Ph.D. degrees in electrical
and information engineering from Hunan University, Changsha,
China, in 2010 and 2016, respectively. From 2014 to 2015, he was
a Visiting Scholar with the University of New Mexico,
Albuquerque, NM, USA. From 2016 to 2018, he was a Postdoc

Fellow with the Department of Mechanical and Automation

Engineering, The Chinese University of Hong Kong, Hong Kong, China. He is
currently a Professor with the School of Artificial Intelligence and Robotics, Hunan
University. His research interests include robotics, multirobot systems, visual
navigation, and nonlinear control. Prof. Miao was the recipient of the IEEE Robotics
and Automation Letters Best Paper Honorable Mention Award in 2020, the
Outstanding Doctoral Dissertation Nomination Award of Chinese Association of
Automation in 2018, and the Outstanding Reviewer of IEEE Journal of Oceanic
Engineering in 2022. He is serving as an Associate Editor of IEEE Transactions on
Automation Science and Engineering, and a member of IEEE CSS Conference
Editorial Board. He is (was) an Associate Editor for the ICRA, IROS, and ACC.

Xudong Wang is an Associate Professor at Hunan University and

Associate Researcher at the National Engineering Research

Center for Robot Visual Perception and Control Technology. He
is a member of the Chinese Association of Automation, the
‘ . Chinese Association for Artificial Intelligence, and the Chinese

Institute of Command and Control. He has been recognized as a
Young Backbone Teacher of Hunan Province and a Huxiang Young Talent, and is a

recipient of a Category B Young Scientists Fund. His research interests include




cooperative planning and control of unmanned swarms, cross-domain air—sea
unmanned systems, and fault diagnosis and fault-tolerant control of unmanned
systems. In recent years, he has led multiple national and provincial research projects,
including National Natural Science Foundation of China (NSFC) Young Scientists
and General Program projects, an Excellent Young Scholars project of the Hunan
Provincial Natural Science Foundation, a General Program of the Natural Science
Foundation of Guangdong Province, and an Open Fund project of an NSFC Science
Center. He has published over 20 SCI-indexed papers as first or corresponding author
in prestigious international journals such as IEEE Transactions on Industrial
Informatics, IEEE Transactions on Cybernetics, IEEE Transactions on Fuzzy
Systems, and IEEE Transactions on Systems, Man, and Cybernetics: Systems, and

holds 5 granted invention patents.

Wei Xie is an associate professor at the School of Automation and
Intelligent Sensing, Shanghai Jiao Tong University. He has been
selected for the China Association for Science and Technology
Youth Talent Support Program (8th batch), the Shanghai High-

Level Overseas Talent Program, and the Shanghai Rising-Star

Program (Sailing Track). His primary research focuses on
unmanned systems control. Currently, he is leading several national-level research
projects. He has published or accepted over 60 journal and conference papers,
including more than 30 first-author or corresponding-author papers in leading
unmanned systems journals such as IEEE TCST and IEEE TIE. Among his awards
are the Fifth China Advanced Technology Transformation Application Competition
Excellence Award (2022, ranked 2nd) and the Hainan Provincial Science and
Technology Award—Special Prize for Technological Invention (2022, ranked 2nd).
He has supervised students to win the Best Student Paper Nomination Award at the
2023 7th Chinese Conference on Swarm Intelligence and Cooperative Control and
the Best Paper Award at the 2024 8th International Symposium on Computer Science
and Intelligent Control.

Details of Session

With the rapid development of unmanned systems and intelligent control
technologies, air—sea cooperative operations and missions have become an important
direction for future intelligent equipment. Heterogeneous air—sea unmanned swarms
(including unmanned aerial vehicles, unmanned surface vehicles, and unmanned
underwater vehicles) can fully exploit the complementary advantages of aerial and
surface/underwater platforms, demonstrating far superior comprehensive capabilities

to single platforms in tasks such as reconnaissance and surveillance, target search




and tracking, emergency rescue, and ocean observation. However, due to the
complexity and variability of the air—sea environment, communication constraints,
uncertain disturbances, and platform heterogeneity, achieving efficient cooperative
planning and safe, reliable control for large-scale swarms still faces many challenges.
Issues such as cross-domain perception fusion, distributed cooperative decision-
making, task decomposition and allocation, robust control, and fault-tolerant

cooperation call for in-depth investigation.

In recent years, substantial progress has been made by academia and industry
worldwide on autonomous intelligence and cooperative control of cross-domain air—
sea unmanned swarms, including multi-agent reinforcement learning, distributed
optimization, game-theoretic and consensus control, task planning and trajectory
replanning, as well as digital twin and simulation-based validation. This special
session focuses on “Cooperative Planning and Control of Cross-Domain Air—Sea
Unmanned Swarms” and seeks high-quality original papers that present innovative
ideas, cutting-edge concepts, new findings, improved methods, and novel application
practices in theoretical approaches, key technologies, and typical applications.

Topics of interest include, but are not limited to:

* Modeling and system architecture design for heterogeneous cross-domain
air—sea unmanned swarms

» Task decomposition, task allocation, and hierarchical planning for air-sea
cooperative missions

» Cooperative path planning and trajectory optimization for cross-domain air—
sea unmanned swarms

 Distributed and consensus control, formation control, and reconfigurable
control for unmanned swarms

* Applications of multi-agent reinforcement learning in cross-domain swarm
cooperation and control

» Resilient cooperative planning and secure control under communication
constraints and cyber attacks

* Cross-domain perception fusion, situation awareness, and environment
modeling methods

* Construction of simulation platforms, digital twins, and system-level
integration and verification for typical mission scenarios

* Application cases and engineering practices of cross-domain air—sea
unmanned swarms in ocean observation, emergency rescue, and national

defense security




