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Follow-up Control to Target Joints Angle in Middle Finger
PIP and MP Joint Using Functional Electrical Stimulation
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HIROHIKO MORI'!

Abstract: There are many scenes that teach others the motions of finger. If we can control detailed motions of finger by functional
electrical stimulation, it is considered more likely to be lead to master the target motion. However, the structure of the
musculoskeletal system related to the motions of finger joints is very complicated, and it is difficult to realize the follow-up control
to the target finger joints angle by functional electrical stimulation. In this paper, we aim to enable follow-up control to the target
joints angle at the middle finger PIP and MP joint angle using functional electrical stimulation. Based on the knowledge that the
flexor digitorum muscles are mainly involved in flexion of the PIP joint and extensor digitorum muscles are largely involved in
extension of the MP joint, we propose a controller that adjusts the amount of electrical stimulation to the flexor digitorum muscles
and the extensor digitorum muscles so as to follow the PIP and MP joint target angle of the middle finger. Target joints angle of 4
conditions is set and a joints angle follow-up experiment by the proposed method is carried out. As a result, the average error after
10 seconds from the start of the stimulation with respect to all the conditions and all joint angle targets is 1.75 °. It is suggested the
possibility of follow-up control to the target finger joints angle by constructing a controller based on muscles contraction and the
degree of involvement in motions of the finger joint.
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LLTEDDILAIZIIBFNLETH H.

8. £&H

AT ET AL B 9 2 FR R A B ORI~ DO BRI & -
THIRICBIT 2EE O PIP B4 E & O MP BIfi A E~D
BREE R L T DM TIEDOREZITo 72,

FRIRAD M ORI ORI L D% FieMmi~EB 5+ 2%
BORE S &I, BEH~ONKET PIP ML, 5
il ~ DRI RIS MP B &4 BE I IR TE T 2 il 25 2 1
HL, BT U7 BEERIMEiA R & EME e o TR L 72 BAH
I L DRRD B HIEIZRIC X o TR 72 K15 ~ DR & %
MBRIHICE 2B Z LI2L Y, TRIEAL & FRH O IE O W
PN, BELTALE O BB~ B RERIE A
HEETHD I BRI N,

L2 L, AfTIEEEICANL TV 2 PIP BRI B EME
& MP BT BN EAS R IC BB & e B BB BT B
ZRREICT D720, NIER b XIBHICE D 5 120 ORET=e,
A== a— |, REZ L CERO BT 57
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DO HIH T X — R STEORNLDSHETH .
9. SHRORE

AR TITEFEREMAE L LT AELEERELEN, &0
FHEICBWTHLH—0 BEMESAE~DBIEThHoT-. £
D=, FIMBLARTOYIHIREN S &0 X 5 e TiaHEfA
DB Z R TR BEIREBE TREEL TW D hEW
D IR EED D IR 2 HEDIREE TORMBAZE L T
TRV, WIHPRRE D O I 7 BARIREE &£ T OB RR % 1B HEH
IR E L TEBICAND =OITIE, FIENREED D Bk
7 HERREE COTRMSAEELOWB 2 EIL, IF
SYEI SRR B B BIE THRBIEN A B~ 0B REHI
ZARE L T ORISR A MR T ILERDH D.

F7, ARETIEHRO PIP BRI K O MP RIS A FE 0
I BIEHIERI % & LTk Y, DIP BEiCE L CiZiBueh
TR E LT e, $BIE 0 0 A Cid MP B
K O PIP BA&i Cdh 11 & 57= L, DIP B o i dhEh{E
T H ZENTEP, MM OIUHEIC X Y MP B o i
NEMZ I BRI OWHE & 1T 5 Z & T DIP B #h
NMEO B Z ENRAREIZAR D Z ERM LN TEY[I1], Z
DEN RN IS THE A B OV fek 7~ B0 7 BB U & -
2% Z & CDIPBEINEIT LI EEMHELTND. Lo
T, DIP B b BAEHIEE G & 3 25 72 8 Ol i g O Ak
EERET 5.
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