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Abstract: Dual-arm collaborative robots are designed to achieve refined and cooperative operations in
complex environments through human-like dual-manipulator configuration and collaborative control
strategies. To systematically sort out the research progress and technical challenges in this field, a
comprehensive overview of the key technologies and development trends of dual-arm collaborative
robots was conducted. First, the development history, core characteristics and typical application
scenarios of dual-arm collaborative robots were summarized. Then, focusing on six key technical fields,

namely mechanical structure design, actuation system, motion trajectory planning, multimodal

W B #A: 2025-05-12

EEWH: BHR A AR H (62403319)

F—1EE: FRIE(1990—), B, M. R m: EERPZEA. E-mail: ji_yunfeng@usst.edu.cn
WSS HAIE(1967—), 5, YHIE. BF5corm . KEHLESA. E-mail: jiangeg@usst.edu.cn

Sl FRug, JrmnE, BT, % SUFPMEILG ARORR L ES MTZHR]. BB T IR, 2026, 48(4): 391-406.
Citation: Ji Yunfeng, Fang Lihui, Zhang Ziyao, et al. Review on the development and application of dual-arm collaborative robot

technology[J]. Journal of University of Shanghai for Science and Technology, 2026, 48(4): 391-406.


https://doi.org/10.13255/j.cnki.jusst.20250512001
mailto:ji_yunfeng@usst.edu.cn
mailto:jiangcg@usst.edu.cn

392 o B TR 2 2 R

2026 4 5 48 &

perception, human-robot interaction and control system, the advantages and limitations of existing

methods for these technologies were analyzed in depth. Finally, combined with the two major

development trends of intelligence and generalization, the main research directions were sorted out. This

review provided a systematic theoretical reference for the technical research and system development of

dual-arm collaborative robots, and helps promote their practical applications in intelligent

manufacturing, medical rehabilitation, home services and other fields.

Keywords: dual-arm collaborative robots; forward and inverse kinematics; motion trajectory

planning; robot control system; mechanical structure design
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Fig.1 Development history of dual-arm collaborative robots
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Tab.1 Analysis of characteristics and advantages of dual-arm collaborative robots
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Tab. 2 Analysis of typical applications of dual-arm collaborative robots
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Fig.2 Framework of dual-arm collaborative robot system
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