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Development of electrical powered prosthetic hand with force sensing without external power supply

ORLER (mMIAE)  HEEm (GHIR)  EHART EILR)  KEEE (&R IRE)
Keita AKIYAMA, Kochi University of Technology
Yoshio INOUE, Kochi University of Technology
Kyoko SHIBATA, Kochi University of Technology
Keisuke YONEDA, Kochi University of Technology

Abstract: An electrical powered prosthetic hand with force sensing without external power supply that uses a master-slave
system using energy regeneration of the DC motor is proposed. Connecting two DC motors by one electric circuit, two motors
become to be a master and a slave, respectively. A prosthetic hand, the slave, is driven by electric the energy produced by of
the motion of the elbow. Reaction force of the slave is fed back to master without a force sensor because the two motor are in
one electrical circuit. The system is characterized by compact structure, bidirectional controllability, energy recycling, and
force feedback without a force sensor. By using smaller actuator coefficient of the slave motor than that of the master motor,
we developed a new control system of an electrical powered prosthetic hand without external power supply. The validity of the
system is confirmed by the fundamental experiments.
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Fig.1 Model of proposed system
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Fig.2 Application model

R AT LEBHBRFICHNDHIE LT, BEF RN E2~ 2
Z—L LT, lAOFTFTOTHEAL—T L L, FHoOEl

THNF—ZELE L TCRFOFEZEHNL, WOERZITH.

OB, HERFT W DRk A B TR U7 0N & OEEN AT HE
5. Filz, NMOJBHOAHRTFEZIHNTOT, RHRHE
ICEMENRRIRETZ L B 2 b D.

23 Ny T —XRBAREDRE
K 3 ICIRET I NNy TV —KHE RECT LD A
T LDEFEX EFRT.

H: Motor 0 : Rotation angle
J: Moment of inertia i : Current

- | e: Yoltage F; : Ineut toraue
; R: Resistance F,: Reaction force
L : Inductance E : Battery

Fig.3 Circuit with improvement method
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Fig.4 Electric current to behind a battery
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