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Proposal of Walking Support Technique Using Functional Electrical Stimulation (FES) based on
Muscle Model

Ryo Fukui, Student Member, Yoichi Hori, Member (The University of Tokyo)

Functional Electrical Stimulation (FES) is artificially made electrical pulse wave.

FES can be used for people who have injured nurves as a substitute of stimulation coming through spinal
cord from the brain.

This technique is aiming to reconstruction or reproduction of human body movement . Automatic control
system of FES is needed for handicapped people to be self-reliant.

In this paper,corporation of muscles during walking and the influence of electrical stimulation for muscles

during expansion and contraction are considered to build control system .
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Fsin(6; + %) =

d?1[sin 61 + sin(6; + 6)]

Mg—M
g e

Fcos(01+%2):
Md2l[00591 + cos(01 + 65)]
dt?
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a = Lysin6y + Iz sin(6y + 05)
B =11 cosby + Iz cos(01 + 62)
~ =l sin(fy + 02)
0 =lycos(fy + 62)
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Ty = —[lycos Oy + Iy cos(0; — 7 — 260,)] Fy

Ty = —ly coS(TT — 0y)Fy +vovvmveeneennanens (6)
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Fig.2. Human Muscle-Skeletal Model
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Ty =roFy o —roFmes +roF 3 —r2F ez (8)
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Fig.3. Forcedirection-EMG Measurement
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Fiee(lee) = eap [— (%)] (11)
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Fig.4. ratio of electrode area
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Efl(E791793) =
E KR
Emaz lflO + 7"1[(% - 91) + (% - 93)]

Fopuzelp [— <r1(% - GI)L;TI(% - 93))] . (12)
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Fig.6. Inverse Model
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