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Research on the Development and Application of Exoskeleton Assisted

Equipment for Fire Rescue

Zhang Xiaofei!, Li Yuan?”, Yu Chengwei?"

" Rudong County Fire and Rescue Brigade, Jiangsu, Nantong 226400, China
2 China Fire and Rescue Institute, Beijing 102202, China

Abstract: With the transformation and upgrading of China’s emergency rescue system towards “comprehensive disaster
response and major emergency management,” firefighters are increasingly facing complex rescue scenarios, with
continuous increases in individual loads and persistently high risks of occupational injuries. As a human-machine
collaborative system integrating multidisciplinary technologies such as mechanical engineering, materials science, and
biomechanics, exoskeleton assistive equipment can effectively alleviate firefighters' physical burdens, enhance
operational efficiency, and reduce the risk of musculoskeletal injuries through structural support and power assistance.
This paper systematically reviews the classification systems and technical features of exoskeleton assistive equipment,
with a focus on analyzing their application status in typical fire rescue scenarios such as load carrying, breaching
operations, and water hose handling. It explores existing bottlenecks in energy supply, human-machine collaboration, and
environmental adaptability, while incorporating cutting-edge technologies such as smart materials, flexible sensing, and
human-machine integration to envision their development trends and application prospects in future fire rescue systems.
The aim is to provide theoretical reference and practical guidance for the intelligent development of fire rescue
equipment in China.

Keywords: National Fire and Rescue; Exoskeleton; Assistive Equipment; Human-Machine Collaboration; Occupational
Protection
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