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Development of Wearable Robot for Rhythmic Walking Support

ODaiki KONO, Yuriko SARUTA, Yap Miao Sin Robin , Hironobu MATSUI
(Tokyo Institute of Technology), Masatoshi SEKI , Ken ICHIRYU (Kikuchi Seisakusho Co. Ltd.)
and Yoshihiro MIYAKE (Tokyo Institute of Technology)

Abstract: We developed the walking-rhythm-assistive wearable robot. This system provides motor input to upper limb and
lower limb, to adjust the relationship between upper limb motor rhythm and lower limb motor rhythm while walking. To
investigate the natural setting of walking rhythm, relationship between foot contact timing and shoulder angle were
preliminary measured while healthy young people’s walking. From this information, natural phase difference between upper
limb and lower limb. This system is expected to be used for walking assist for healthy elderly people.

Keywords: Walk-Mate, Walking-rhythm-assistive wearable robot, Phase difference between upper limb and lower limb
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Tablel Result of shoulder movement measurement

lag_fwd lag_bwd
/stride time /stride time
sub.1 0.199 0.676
sub.2 0.151 0.656
sub.3 0.172 0.702
sub.4 0.215 0.636
sub.5 0.144 0.623
sub.6 0.177 0.694
Ave. 0.176 0.664
SD 0.023 0.027
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Swing . 1 30

’ YA
/%, backward /

right ankle position [m]

[ v
-\, Foot contact -
timing
:

! \ ' '
! \ ! \ i
: \ f |‘ -10
‘l l, ' =20
1
! \

-30

right shoulder angle [deg]

. \
! Swing v ¢
. v
— \
. forward v/ w1 =40

-50

0 1 2

time [s]

~——right ankle position

===-right shoulder angle

Fig.1 Sample of Temporal relationship between foot ground contact and shoulder angle
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Fig.2 Wearable robot for walking support
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Fig.3 Rhythm generating
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Table2 Walking speed when wearing the robot (m/s)

Free Assist
5% -delay 15% -delay 25% -delay
1.261 1.354 1.332 1.281
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