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Stabilization of Walking using Motor Rhythmic Stimulation Input to Upper Limbs
Daiki Kono™!, Yuriko Saruta™, Leo Ota*1, Masatoshi Seki*2,

Ken Ichiryu™2, Ken-ichiro Ogawa®! and Yoshihiro Miyake™!

Abstract - We propose a gait rehabilitation method using an elbow driving device. We focused on a coordinative
relationship between upper limbs and lower limbs in walking, and the phase difference between the onset timing of
elbow flexion and foot contact timing was controlled by the device. At first, we measured the time delay of onset
timing of elbow flexion from foot contact timing. We estimated an ordinary phase difference between the onset
timing of elbow flexion and foot contact timing in young people whose right knee is fixed in extension. Then we
used the ordinary phase difference as a desired phase difference, which is a control parameter of the device.
Furthermore, we compared three settings of the desired phase difference: standard condition, right forward condition,
and left forward condition. In the standard condition, the desired phase difference of both legs was set to the ordinary
phase difference. In the right/left forward condition, the desired phase difference of right/left leg was set to a smaller
value than that of left/right leg. The result indicates that the gait stability is improved by the device from the condition
without elbow driving device or the condition when both elbows were fixed by the device.

Keywords: Walk-Mate, coordination between upper limb and lower limb, elbow driving device, motor rhythmic

cue and gait rehabilitation
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