t b DEEENTICE DS EFICET 5%
— BEE) - BN FOBR —
NG IR REEAERE
B -
BB K¥YILE¥H
it g *
K M E &

B 4SBT SRR
18 H g

>+

EREEME £728 £5 5
(CER 1445 B 1 HRIT)



(6 ) EH¥ Vol.72, No.5 (2002)

IR X

<<

b DEBIREHTICES C HF T B
REZ) - 368~ FOBRIR —

X B g2 i L G S
# B f* Kk M E &

Research on Upper Extremity Prosthesis based on Human

Motion Analysis

—Development of Internally Powered Functional-cosmetics
Prosthetic Hand—

Akira Otsuka®, Toshio Tsuji*!,

Osamu Fukuda*? and Masatoshi Sakawa*

* Hiroshima Prefectural College of Health Science

* Faculty of Engineering, Hiroshima University

*2 National Instituie of Advanced Industrial Science and Technology

Abstract

The purpose of this paper is to propose a cosmetics and an internally powered functional
prosthetic hand with a voluntary closing function, which has been developed by using robot
manipulator technology. From electromyographic and three dimensional video analyses of
human grasping movements, we found that, if the wrist joint is fixed and the thumb moves
in a diagonal direction, the compensatory movements of the trunk and upper extremity
decreases. The experimental results demonstrate that the thumb movements of flexion and
radial abduction play an important kinematic role in human grasping movements. Then, a
new mechanism for an internally powered functional prosthetic hand that can drive five
fingers with metacarpophageal joints and proximal interphalangeal joints of the fingers by
a single cable is proposed. Tendon transmission in the proposed mechanism is useful for
the hand to drive the finger joints. We suggest the following results; (1) the hand we -
developed has passive compliance, and (2) it can grasp objects with a cross section of differ-
ent diameters.
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Ch.4, biceps brachii ; Ch.5, triceps brachii ; Ch.6, wrist extensors ; Ch.7, wrist flexors.
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