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Development of stimulation device of foot sole imitating intervention skills of physical therapist
-Verification of effects on healthy children-
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This study is developing a device replicating the intervention skills of physical therapist (PT) that
enables children with cerebral palsy to receive rehabilitation at home. Previous studies have measured the
PT’s intervention skills and examined the effects of intervention on motor function. This paper describes
the development of a stimulation device that replicates the PT’s skills identified in the previous study
and experiments to verify the performance of the device. We developed a device that stimulates foot sole
using a pneumatic actuator. It was tested whether the device could intervene with the same force as PT
on a healthy child. The results showed that the device exerted less force than PT. We also examined the
change in motor function before and after the intervention by the device. The results showed that the
device tended to improve motor function after the intervention, with a decrease in foot pressure center

sway and a decrease in lower limb muscle activity.
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Fig.1 Developed device
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Fig.2 Remaking parts of devicefitting the size of foot
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Fig.4 Performance verification experiment of developed
device
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Fig.5 Force applied to foot sole by the device
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Fig.6 Force applied to foot by the device after improve-
ment
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Fig.7 Change of COP due to intaervention of the device

DORIEER (TA), BEER (GAS), KIEPUEEAS (VAL) 3 A
BRICTEEDME T L TWB Z e gho7z. ZOLIICERICKS
MATHEE ROV EBDPLET 2EANRLNEZ b, 2
R U EEIC X 20 AN HE OEEIERE M EORR1H 2 &
Ezoid. HYEEELENADORE, WIEHZIET2 e
BB IHET —F X T1CH 3N —F OFEE1ES &
CEEEHLTWS. R LAZEEEFEREDREIOFEED
FRYER S & NIE Y — F DRI = INZ 2HE%2 LTH D,
BIZEBANATHT —F et 7 —FDOIEABZ 5N-Z8ic ko
TAUNFRFORENBRE L= e DREZILND.

4

AL TIEEARE T OM T HRER T 2 B OFICD
Wiz DETOMSE (2] THSEEE L ON A O 5 HRED
Rl A & 2 EESREAN ORISR OBEEZ 1TV, ZOFERNA
HFICREROSEMTMZ b2 NOREIHE LN, FMAA
W2 & o TUNIRED BEEFHOLOFHRIED U, TR OFIEENIK
T332z kL. ZOFHIITH & Ik o 7B EE A3
RIS Z RN T 2 e HHT 2B DM EITo 72, BFEL %
BRIZEREIC K> TENET 27 7 F 2 = — X HW T2 R IEH % #

WT M hoTWa., ZOERINEYYEHVWETZ 4 —F
Ny ZHlHZIToTWS. ZOXEER AW HEEREERTIZH

BHe T 28 EEL O %2 TH SR R o7ehy, MARICHEE
ROVAIR O R EEFODOEHENEA L, AEFOTEEIMET L
TWZ e bEEI X 20 AMIEEEEE R EOXELH 2 Z
MR T X7z, MR, BEOWMBRZITOVROBEITK
L7z, SREFTUNON AEIERRDEFIC NG L7z E
DHEEITV, ERRE RIS 2N ADRIREMIEST 5 TET
H3.

100

Muscle activation [mV]
BB o ®
S S & &

(=]

before after |befor after |before after [before after

BFL

Fig.8 Change of muscle activation due to intaervention of
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