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An Electric Prosthetic Hand with Opposed Three Fingers
Using Form Changes of a Stump by Muscle Contraction

OM At (PERMN/ZR BSEmAR) &) (FERRD) WK (E U )
AT R (PERMT) DNEFRE GRR I K)

Yuya Taguchi, National Institute of Advanced Industrial Science and Technology/Nara Institute of Science and Technology
Masahiro Yoshikawa, National Institute of Advanced Industrial Science and Technology
Noritaka Kawashima, National Rehabilitation Center for Persons with Disabilities
Yoshio Matsumoto, National Institute of Advanced Industrial Science and Technology
Ogasawara Tsukasa, Nara Institute of Science and Technology

7N
e

Abstract: In this study, we developed an electric prosthetic hand that takes into account the advantages of conventional
body-powered hands and myoelectric hands. The arrangement of opposed three fingers achieves workability as the
body-powered hands. Since the hand is controlled by the form changes of amputation stump with muscular contraction, it
provides a natural operational feeling as the myoelectric hands. In addition, simple mechanism enables low weight and

cost. A SHAP (Southampton Hand Assessment Procedure) test with an amputee showed the effectiveness of our hands.
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Fig.1 Structure of three-finger hand
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Fig.3 Abstract object tasks for SHAP
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Fig.4 Daily living tasks for SHAP
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Fig.6 Photo of experiment
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Table 1 Results of abstract objects [s]

Light Heavy
Sphere 5:44 N/A
Tripod 13:87 4:63
Power 5:91 25:00
Lateral 18:97 60:00
Tip 15:29 12:97
Extension 10:72 15:84

(N/A : Failure of the task in SHAP)

Table 2 Results of activities of daily living [s]

Coins 61:72
Full Jar N/A
Bottom board N/A
Empty Tin N/A
Food Cutting N/A
Tray 7:35
Page Turning 60:06
Key N/A
Jar lid N/A
Zip N/A
Jug pour N/A
Screw N/A
Carton pour N/A
Door handle N/A

(N/A : Failure of the task in SHAP)
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