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Design and Research of Chinese Massage Robot
Base On the Method for Adjusting Knee Joint in a Sitting Position
DOU Jiansheng' , WANG Shuyi', CHEN Jun', GONG Li*

(1 School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai
200093, China; 2 Massage Department, Yue yang Hospital of Integrated Traditional Chinese and Western Medicine,
Shanghai University of Traditional Chinese Medicine, Shanghai 200041, China)

[ Abstract] Aiming at the clinical needs of knee osteoarthritis for traditional Chinese medicine massage and health care
rehabilitation equipment, a bionic massage robot based on traditional Chinese medicine massage technique ( the method for adjusting
knee joint in a sitting position) was designed, and a massage robot based on the method for adjusting knee joint in a sitting position
is designed. A simulation experiment was carried out. The results of simulation experiments show that the range of up and down
movement of the manipulator is 0~20 mm, the range of movement of the manipulator is 0~ 19°, the adjustable range of the knee
width of the manipulator is 0~20 mm, the range of horizontal movement of the manipulator is 0~ 140 mm, all meet the expected
design requirements. The simulation output force range is 0~425 N, which meets the massage force during treatment, and the output
waveform is consistent with the waveform of the doctor during massage. The results of the study show that it is highly feasible to use
massage robots instead of massage doctors to treat knee osteoarthritis patients and has clinical application value.
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Fig. 1 The whole structure of the massage robot
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Fig. 2 Drive control module system block diagram
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Fig. 3 Servo system
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Fig. 4 Simulation results of height adjustment of manipulator
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Fig. 5 Simulation results of manipulator angle adjustment motion
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Fig. 6 Simulation results of knee width adjustment
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Fig. 7 The range of motion of the manipulator
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Tab. 1 The output weights
KOA %4 1 2 3 4
D 0.4 0.6 0.8 1
HEE ST (N) 238 272 306 340
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Fig. 8 Simulation output force and doctor massage force
comparison results
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