T

AasNSEAF—HRRHNBRSREH =R

B E E4W 4 5% i A Vol. 11 No. 4
2022 % 7 H JOURNAL OF INTEGRATION TECHNOLOGY Jul. 2022
g HER

FENG, SERA, RWCHE T, 55, S 2 shE 5 R B0 AR BT Bt IRk [J]. SERHOR, 2022, 11(4): 31-43.
Yong X, Jing XB, Yabuki Y, et al. Design and fabrication of a bionic prosthetic hand with multi-motions and light weight
[J]. Journal of Integration Technology, 2022, 11(4): 31-43.

FM % oM SrEXHAEREF I
O OREEEY RWMET HUBRAT BORSE 20"

V(R E BRGNS B Y 518055)
Y(HAESIAEERY Kal 1828585)

B BEFNIMERESREMZRFETERR, NIBHEE Z NP, T2 3E
AR ER, A TR T AT 16 F HEIEGENE, Bt T —F & B ALIREN 254 . 1445
MFENUF R T 2 6T A i dl A3l , FESRHE TR S T BulE R B, E R T B sl
ST AR P Th] R0 Bt vk B B IR Bh 0% 3, DARICE Idg I B3 e, KX Leplaem & E R F 4, X
3 ANHEMLISEE T 11 MBI FahE, B3 T 1321 g FEEAE . ZCREEIHBEE S5 EmME M
gL, ST R TFE RS, JRIRAE T H B R MR s MR E

(R REl ZAE: ENMEIEG W RRE B BRIKEN AL B MM B i AR T
FESES TP 2426  XEMFRERE A doi: 10.12146/.issn.2095-3135.20220128001

Design and Fabrication of a Bionic Prosthetic Hand with Multi-Motions
and Light Weight

YONG Xu" JING Xiaobei” YABUKI Yoshiko’ TOGO Shunta® YOKOI Hiroshi® LI Guanglin'”

'( Shenzhen Institute of Advanced Technology, Chinese Academy of Sciences, Shenzhen 518055, China )
*( The University of Electro-Communications, Tokyo 1828585, Japan )
"Corresponding Author: gl li@siat.ac.cn

*Equal Contribution

Abstract It is still a challenge to design a hand prosthesis with a consideration of multi-motions and light
weight. In this paper, by analyzing 16 commonly-used motions of human hands, a trade-off plan between
weight saving and the number of motions of a hand prosthesis is studied. We determine the functions to be

implemented as a constant interlock mechanism of four fingers. An adaptive mechanism is applied for the
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thumb, and the symmetric series elastic actuator is used for the arching of metacarpal. With such a design,

a prosthetic hand was designed just using three motors embedded in the palm, which has weight of 132.1 g

and could perform 11 motions. The grasping stability and operability of the hand prosthesis were confirmed

with intuitive myoelectric control based on a neural network algorithm in the subject experiments.
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Table 1 Finger functional classification of 16 movements
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