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IEEE ICUS 2026
Invited Session Summary

Title of Session

Embodied Intelligence Systems and Technologies for Challenging Scenarios

Organizers

1. Prof. Huaping Liu
Tsinghua University, China
2. Assoc. Prof. Qian Meng
Southeast University, China
3. Assoc. Prof. Zhiwei Li
Beijing University of Chemical Technology, China

Biosketches of Organizers

Huaping Liu, Professor in the Department of Computer Science
and Technology at Tsinghua University and IEEE Fellow,
received his Ph.D. from the same department in 2004. His
primary research focuses on perception, learning, and control for

intelligent robots. He serves as the Chair of the "Intelligent

Automation Professional Committee" of the Chinese
Association of Automation and as the Chair of the Embodied Intelligence Committee
of the Chinese Institute of Command and Control. He has authored two English
monographs and one Chinese textbook, and has published over 100 academic papers.
He is a Senior Editor for the International Journal of Robotics Research. His awards
include the Gold Medal with Special Congratulations at the International Exhibition
of Inventions Geneva, the IEEE Andy Chi Best Paper Award, and the IEEE IROS
Best Paper Award on Cognitive Robotics.

Qian Meng, Associate Professor and Ph.D. Supervisor at the
School of Instrument Science and Engineering, Southeast
University. He is recognized as a "Zhishan Young Scholar" of
Southeast University and a "Xiaomi Young Scholar." He currently

serves as a Youth Editorial Board Member for several professional

journals, including the SCI-indexed Satellite Navigation, the
Springer Nature journal Urban Lifeline, as well as the distinguished Chinese journals
Acta Geodaetica et Cartographica Sinica, Navigation Positioning and Timing,
Navigation and Control, and Telemetry, Tracking, and Command. His current

research focuses on intelligent navigation and trustworthy positioning technologies,




including autonomous navigation integrity monitoring, resilient PNT terminal
technology, environmental perception and intelligent fusion in complex scenarios,
fault detection and isolation, and Beidou/GNSS receiver baseband signal processing.
He has presided over multiple research projects, including those funded by the
National Natural Science Foundation of China, the Defense Innovation Special Zone
Program, the General Program of Jiangsu Provincial Natural Science Foundation,

and the Aviation Science Foundation.

Zhiwei Li, Associate Professor and Master's Supervisor at Beijing
University of Chemical Technology. He conducted postdoctoral
research at the School of Vehicle and Mobility, Tsinghua University

from June 2020, focusing on the development of intelligent

' unmanned mobile platforms such as autonomous vehicles and

Science and Technology at Beijing University of Chemical Technology, where his

flying cars. In July 2022, he joined the College of Information

research primarily centers on autonomous driving fusion perception, vehicle-road-
cloud collaboration, embodied intelligent robotics, and vision-language large
models. He has published multiple papers in international journals including IEEE
Transactions on Neural Networks and Learning Systems, IEEE Transactions on
Intelligent Vehicles, IEEE Transactions on Vehicular Technology, IEEE Transactions
on Computational Social Systems, and Pattern Recognition. He holds over 20
authorized Chinese invention patents and 7 authorized U.S. invention patents. He
serves as the Head of the Heike Autonomous Driving Team at Beijing University of
Chemical Technology and is a member of the Intelligent Automation Professional

Committee of the Chinese Association of Automation.

Details of Session

With the deep integration of artificial intelligence and robotics technologies,
intelligent systems are transitioning from abstract computational models toward a
new paradigm closely coupled with the physical world. Embodied intelligence
emphasizes the ability of agents to acquire perception, learning, and decision-making
capabilities through real-time physical interactions with their environments. Its core
lies in the fundamental role of "embodiment" and the "environment" in shaping
intelligence. Current research in embodied intelligence is dedicated to building
intelligent systems that can understand physical rules, adapt to complex scenarios,
and collaborate naturally with humans. This requires breaking through the traditional
isolated frameworks of perception, cognition, and control to achieve the efficient

integration and emergence of the perception-decision-action loop in the physical




world. System-level integration and optimization are key to realizing true autonomy
and adaptability.

This special issue aims to explore the cutting-edge progress of embodied
intelligence, from fundamental theories to system integration and applications, as
well as the key challenges and technologies that need to be addressed in complex
scenario applications. We focus on how to achieve robustness, efficiency, and
intelligence in agents during physical interactions through the synergistic innovation
of algorithms, hardware, and architectures. Furthermore, we seek to promote the
widespread application of embodied intelligence in fields such as smart
manufacturing, home services, medical rehabilitation, and space exploration.

This special issue invites original research including but not limited to the following
areas:

e Embodied Perception and Scene Understanding

o Embodied Learning and Decision-Making

o Physical Interaction and Manipulation

o Embodied Navigation and Mobility

o Human-Robot Collaboration and Integration

o Architecture and Integration of Embodied Intelligence Systems

o Simulation-to-Reality Transfer and Training

o Innovative Applications of Embodied Intelligence in Robotics, Autonomous

Driving, Virtual Agents, and Related Fields




