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Humanoid robotics is a multidisciplinary field that spans domains in design, actuation, sensing, control, 
planning, and decision-making. With the rapid developments of material technology, computation and 
artificial intelligence, humanoid robotics, especially wheeled/legged actuated, has shown great potential in 
applications in terms of controllability, adaptability, and flexibility for industrial manufacturing automation. 
It also has great potential to perform various human-level with high performance skills involving 
locomotion, manipulation, cognitive capabilities, etc. Contrary to conventional robotic platforms, the 
anthropomorphic structure of humanoid robots is better suited to tasks designed for and performed by 
humans. For example, humanoid robots are well suited for tasks that include health risks in manufacturing,  
such as high-repetitive strain injuries that require high precision and high dexterity. The humanoid robots 
have already been employed for manufacturing in Glory factory in Saitama, Japan. In doing so, researchers 
may employ model-based methods and learning-based methods for task planning, motion planning, policy 
learning, and control to address the above issues, and challenges, particularly in terms of mechanism design, 
dynamic and multimodal perception, high quality large-scale robot data, control optimization and high 
inference cost, etc. Humanoid locomotion and manipulation provide multiple advantages in this emerging 
field, including advanced cognitive and autonomous capabilities. This has sparked a growing interest in 
humanoid robots, tactile sensing on hands, feet and whole-body, contact planning based on search, 
optimization and learning, model predictive control for loco-manipulation, whole-body control, learning 
loco-manipulation skills, and more. They bring some new algorithms and technical ways of solving 
problems in humanoid robotics involving locomotion and manipulation for industrial manufacturing 
automation. However, the reliability and safety of humanoid robots are complex issues, for which no 
meaningful quantitative measure currently exists. The regulatory and standardization of humanoid robots 
are still inadequate. This limits the deployment of humanoid robots in real-world industrial manufacturing 
automation. For example, hardly any real work has been achieved and published on the use of humanoid 
robots in the aeronautical industry. The special issue aims to promote interdisciplinary exchange in terms 
of novel and significant research results, technology, and conceptual breakthrough of emerging topics of  
wheeled/legged actuated humanoid as well as dual arm robots and autonomous industrial transportation 
vehicles, locomotion and manipulation in industrial manufacturing automation, laboratory automation in 
life sciences with a focus on advanced manipulation, and to implement cutting-edge technological 
innovations in humanoid robotics. 

The central theme of this special issue will be wheeled/legged actuated humanoid locomotion and 
manipulation in industrial manufacturing automation/laboratory automation, where the focus areas are: (1) 
how to effectively improve the agility, safety, intelligence, reliability, and versatility of humanoid robots in 
real-world industrial manufacturing using the state-of-the-art research in locomotion and manipulation. (2) 
how to integrate model-based methods and learning-based methods, multimodal sensing and foundation 
models to facilitate the application of humanoid robots in industrial manufacturing automation. 



Specifically, we encourage submissions which can provide real-world case studies, benchmarking 
frameworks, and open datasets. We invite researchers from academia as well as industry share their latest 
research findings as related to recent advances in such emerging topics, including but are not limited to the 
following: 

 

 • Locomotion and manipulation in Industrial Manufacturing Automation for humanoid robotics 

 • Tactile sensing in Industrial Manufacturing Automation for humanoid robotics 

 • Model predictive control in Industrial Manufacturing Automation for humanoid robotics 

 • Whole-body control for humanoid robotics in Industrial Manufacturing Automation 

 • Mechanical design of humanoid robotics 

 • Learning loco-manipulation skills in Industrial Manufacturing Automation for humanoid 
robotics 

 • Foundation models for humanoid robotics 

 • Artificial intelligence approaches and their Industrial Manufacturing Automation applications 
for humanoid robotics 

 • Regulatory and standardization theory in Industrial Manufacturing Automation for humanoid 
robotics 

 • Methods of Industrial Manufacturing Automation deployment, safety, and reliability for 
humanoid robotics 

 • Industrial Manufacturing Automation applications for dual arm robots 

 • Manipulation of dexterous robotic hands in Industrial Manufacturing Automation 

 • Approaches and applications in Laboratory Automation through advanced manipulation 

 • Other related topics in Industrial Manufacturing Automation for humanoid robotics 

 
Important Dates 
• Paper submission deadline: Oct. 1, 2025 
• Completion of the first round review: Dec. 1, 2025 
• Completion of the second round review: Feb. 1, 2026 
• Final submission due: March 1, 2026 
• Tentative publication date: May 2026 
 
Guest Editors 

• Dr. Jing Luo, Wuhan University of Technology, jingluo@ieee.org.  

• Dr. Guoxin Li, Tongji University, lgxin@tongji.edu.cn 

• Dr. Mou Chen, Nanjing University of Aeronautics and Astronautics, chenmou@nuaa.edu.cn  

• Dr. Jian Huang, Huazhong University of Science and Technology, huang_jan@mail.hust.edu.cn  
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• Dr. Haibin Zhu, Nipissing University, haibinz@nipissingu.ca 

• Dr. Tadayoshi Aoyama, Nagoya University, tadayoshi.aoyama@mae.nagoya-u.ac.jp  

• Dr. Jürgen Fleischer, Karlsruhe Institute of Technology, juergen.Fleischer@kit.edu    

• Dr. Samer Mohammed, University of Paris-Est Créteil, samer.mohammed@u-pec.fr    

 
Paper Submission 
All papers are to be submitted through the IEEE’s Manuscript Central for Transactions on Automation 
Science and Engineering http://mc.manuscriptcentral.com/t-ase. Please select the Manuscript Category 
“Special Issue” under “Type” in Step 1 and this specific Special Issue in Step 6 of your article’s 
submission process. All manuscripts must be prepared according to the IEEE Transactions on 
Automation Science and Engineering publication guidelines (http://www.ieee-ras.org/publications/t-
ase). Please address inquiries to jingluo@ieee.org. 
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