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Research on bionic massage device based on sitting knee adjustment
MA Bangfeng', WANG Shuyi', ZHONG Yunsheng' , GONG Li*, XING Hua’

(1 School of Health Science and Engineering + USST, the University of Shanghai for Science and Technology,
Shanghai 200093, China; 2 Yueyang Hospital of Integrated Traditional Chinese and Western Medicine,
Shanghai University of Traditional Chinese Medicine, Shanghai 200437, China)

[ Abstract] To evaluate the large labor load of TCM Tuina physicians in treating patients with knee osteoarthritis, we collect the
pressure and angle sensors data of doctor’s thumb pressure and patient’s knee angle alteration. Based on our collected data, we design,
simulate, and test a bionic massage device. Our findings demonstrate that the device effectively reduces the labor load of doctors and

increases the patient’s medical opportunities. Given these evidences, this device has considerable clinical application value.
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Fig. 1 The overall structure of the tuina robot
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Fig. 2 Bionic arm structure
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Fig. 3 Block diagram of the tuina robot drive control system
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Fig. 4 Massage pressure output curve
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Fig. 5 Simulation results of bionic arm height adjustment
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Fig. 6 Joint motor angle rotation simulation results
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Tab. 1 Doctor thumb maximum pressure gauge

F5 1 2 3 4

6 7 8 9 10

F/N 57.33 50.26 62 50.2

61 53.21

50.35 53.66 58.31 51.87
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Fig. 8 Maximum pressure line chart
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Tab. 2 Maximum pressure value residual error

F5 1 2 3 4 6 7 8 9 10
2% 2511 -4559  7.181 -4.619 -1.609 -4.469 -1.159 3.491 -2.949
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Fig. 9 Simulation output force compared with tuina force

4 ZERIE

ARSI R PR IR RS0, AR T B2 A A S it Al
LA AR ) 2 28 PRI S8 T
AR I A 2, A Solidworks —4EFfFrh
(%) Motion 1z 5Jj 73 B7 155 B Xt {5 A= #5228 & AT 1 W]
FHAEDN 3 S6E 126 B B AT A e A R g
A, TEBE AR YT B Boil R 1 B2 A= 19 55 3l 1
i BN TR RS L2 . TR E PR U T ABTE

20 25 30

T HEINT AR AL IR, BEHERT 7 s b BB R T
AR AT AR A, B S MER B B AR O T
{H H AR B A R BRYEROR , M SRR A
e, IR TT AR AT (9 5 I A Tk (R4 B IR
B B I RREW L 5 R KOA SFURHE , TEHT
HKEWTTE Ak St O AR S Bk it — o8
AR E

(1] T S 2678, A, v [ B OG5 98 WA T = B 1 48
ARG [T]. hEPRIERE 22435, 2018,18(2) : 134-142.

[2] 2R 20, AT 2R, 5. SR 1 501 SR 7 I BF 9T ok Je
[J]. P E2RBEZ, 2019,26(16) :24-27.

[3] BREE, ZBA0, FhRAL, 55, A A ) R vE &5 G A6 A I8 IR VR VR 9T IR i
AR [T]. P EBEZ T4, 2020,564(34) : 134-137.

[4] BT, K. AR EENLAS NSRSl e i T S50 BT [T].
{5 R 5¥H1,2021, (4) :490-497.

[5] YASUMOTO Y. Assessment of Muscle Fatigue Based on the
Reaction Force of Muscles for a Basis of Developing a Massage
Robot2020 [ C]// IEEE International Conference on Systems,
Man, and Cybernetics (SMC) , 2020;4244-4299.

[6] CHEN C, LU P, WANG S, et al. PostNet Based Acupoint
Recognition of Blind Massage Robot 2020 [ C ]//2020 5%
International Conference on Computer and Communication Systems
(ICCCS) , 2020:251-255.

(7] A, FRRER BRIR, 55, kT A6 0 vk 1 v R A S AL A8 A
V55T [1]. B AT B LS N, 2021, 11(4) : 149- 151,
155.

(8] HBH 55, F3CHE, BU0H, 5. DR22INBTERHGE SRR AL #L5 73-Hr
PRI [T]. B T, 2021,43(3) 1 100-101, 112.

[9] Zolr s, BREFIE BRI (S 7 M) [M]. dbat: LT
AL, 2015.45-47.



