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Research Status and Key Technology Analysis of Intelligent Massage
Collaborative Robots for TCM Acupoint

YUN Hongjun, WANG Yixin, LI Yi
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Abstract Keywords

Research indicates that acupoint massage in traditional Chinese medicine (TCM) can traditional chinese medicine
effectively unblock meridians, alleviate pain, and treat diseases. In recent years, China has massage;
witnessed a continuous increase in patients with chronic pain and related disorders, leading to acupoint identification;
rapidly growing demand for acupoint massage as an effective non-pharmacological therapy. intelligent perception;
Consequently, challenges such as therapist shortages, excessive labor intensity, and rising human trajectory planning

resource costs have emerged, which remain difficult to resolve in the short term. This urgent
situation necessitates the development of robotic technologies specialized for acupoint massage to
replace manual operations and promote the advancement of high-end, intelligent medical
rehabilitation robots. This paper focuses on the application research of robots integrating multi-
sensor systems, actuators, and intelligent perception technologies combined with machine vision
and artificial intelligence (AI) in TCM healthcare. From the perspective of intelligent acupoint
massage implementation, it conducts an in-depth analysis of three key research areas: vision-based


https://doi.org/10.13976/j.cnki.xk.2025.0931
https://cstr.cn/32166.14.xk.2025-0931
https://cstr.cn/32166.14.xk.2025-0931
https://cstr.cn/32166.14.xk.2025-0931
mailto:liyi173@nxu.edu.cn

2 ERE5 34 x &

acupoint recognition and positioning methods, massage trajectory planning with contact force

control, and structural design of massage devices. The study elaborates on innovative research

achievements including 2D image recognition of acupoints, 3D point cloud reconstruction,

acupoint feature extraction and localization, robot trajectory planning for massage operations,

active massage contact force control methods, and breakthrough developments in massage device

design. Finally, building upon current research progress, the paper summarizes and forecasts

development trends for intelligent collaborative robots in acupoint massage applications.
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Fig.1 Key technology of intelligent massage collaborative

robots for TCM acupoint
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Fig.2 Acupoint recognition technique
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Tab.l 2D image acupoint recognition models

Bogal P ACAREHINGiRén SR &Y g
YOLOv5!" EEBE A AE <1.8% /
YOLOVvS!!! FH AL AE=14.8% /
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ASMI28I LR YA NME = 0.049 3+0.001 2 /
MobileNetV2!?! HAER AL HD=6.28+0.50; ED=6.67+0.59 /
RT-DEMT?2 £ ¢VA EPE=7.792 -2 B 1] 471005 ms

7£: AE: Average Error, ‘F-351%7%; mAP: Mean Average Precision, “‘F-YJ#EH#1%K ; AP: Average Precision, “F- 3 fE#f % ;
MSE: Mean Square Error, ] 771%%%; NME: Normalized Mean Error, |3—/fk 1% 2% ; ED: Euclid distance, Bk JL B 751 &5 ;
HD: Hausdorff distance, Z£7 £ K FE % ; EPE: Euclidean distance pixel error, K JL B {35 R i% 2.
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Tab.2 Comparison of different depth cameras
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Fig.5 Acupoint feature recognition
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Fig.6 Trajectory planning requirements and implementation methods
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