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Development of a Reflex Electrical Stimulation Device to Assist Walking

A B ®ES I

2 MR 2N R fEY

oA E P HF T OH—EP
Hiroshi Yokoi'?, Osamu Yamamura®, Yasutaka Kobayashi®, Ryu Kato"”
Tatsuhiro Nakamura®, Soichiro Morishita®”

Abstract -

This paper is a summary of the biofeedback technology for the reflex electrical stimulation device to
assist walking. The experiments showed that electrical stimulation resulted in prominent stimulation with
less habituation. The research elements were an input-type brain machine interface (BMD), functional
magnetic resonance imaging (f-MRI) analysis to detect brain activity, multi-channel electrical stimulation,
reflex stimulation for muscle contraction, and an adaptive rehabilitation fitting to the walking gate. The
results showed that neuro rehabilitation may be attained by the integration of these research elements.

Key words : reflex walking assist, adaptable electric stimulation, biofeedback, input type BMI, FES

il

&

TR O SR BB R OB RIS, AQEEARIERE
FEETEYL, AEEFOFIEE2KE (HEER %, K
W7, TERERREEOEMEEOFRICET S L
REPE LT, EHEREE D » OREEIROFEH
B & UBHEER F — ADOHERRL T ELIEETH,
SHERFERD & [FH L7 EThEED, e, Xy MEITEA
W7 -7 v A PRBERANIC L 3EEHOFERTE
OFEFBEACITORTED, < ORESIHRESHD
DH b, BRTHEHERMEOI- DT VA v
veA ¥ —7 2 —XA (brain-machine interface : BMI)

PEGESAEOMENEHENDDHD, =a—alY
NEY T =y a U \DICHCHFREZ > T 5,

BN TIE, bhbhOF—LMBEFEL T E EHE
B LEBEHOFED T E, ThbEUNE
V7= a VR LIRIR 2Rz, ZOREERA
3, ANEBROEEHECRENRETZTENT 70—
F T, AQOBGERIFRICGHEE Y 25 - FEY AT A
PHEET 52 LR EEHMNE UTAJIE BMI OEAMTERFS
EToTER (Fig. 1), HTEHOFEICE L TH, &
SHEENEFA L HORD FIESOFERE 2 EERT E
SRR L, DT 2R 2RT, MK, &8
1 FEWBERSOBET 2ROV TRL, B
~ VB BRI & v e REBEB OFF R E Th
&R STRHBIOSEE, B XU, Hhie & 2EER
DIET O T 3 R IC oW TERy 3,

1) BEBEAEAFERAGEETEER (F182-8585 HUR#MFAMTTA » £ 1-5-1 Department of Mechanical Engineering and
Intelligent System, The University of Electro-Communications, 1-5-1 Chofugacka, Chofu-city, Tokyo 182-8585, Japan

2) BFREAKERENRYES  Interdisciplinary Information Studies, The University of Tokyo

3) WMHAHEESMEZMNH The Second Department of Internal Medicine, Faculty of Medicine, University of Fukui

4) EHBEWREY NEYF—> a8 Department of Rehabilitation, Fukui General Hospital

1881-6096/10/ ¥500/3&3/JCOPY



1228

STEBEDLODNA AT 41— RNV OV AT A
ORT & ZFIC LD RERDRLUIIG - EREE
AVF—T =2 BT IV ITOEHFE
- A8 BMI - BIFHEERER I
CBETA—RKN\wy - B S RVCSTEE é]
- RERESRE
REXREMBE ™ wsinomm || [ smmm | | 3
72. Fig.1 Concept of reflex walking
K assist based on low invasive
Z BMI
Yo TEECHEEEET 5 RIEEDRE
Bt dza—w ) 57—
vavEEELT, RER~DOEL
s v 7 A2 BMI 0 I F %
BRI LR a v &7 b,

j BER |EEESsT/—R/Avs
CLRARIRER (R

BRT K/

il :

i | _Emx

2 ; (D)

i L R e
Ili%a‘%ﬁﬁmﬂ [EEEsE IB%}Eﬁ%EOJ;ﬁ*JEF”;

L HMRBROETI]

FES GERERIBEAI ¥ 25 A '
1
|
}

| mE (R, | BB -
| FB/NS X—% (RIS, Carrier MR, | BE9E - |
| Burst @z, Duty t) | ERIEAE
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