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Facilitation of Walking Function using Motor Rhythmic Stimulation Input to Upper Limbs

Yuriko Saruta®, Daiki Kono®™1, Leo Ota*1, Masatoshi Seki*2,

Ken Ichiryu*2, Ken-ichiro Ogawa”land Yoshihiro Miyake™!

Abstract - We propose the gait facilitation method for elderly people using an elbow driving device. We focused on
the synchronization between upper limb and lower limb in walking, and we empirically estimate an ordinary phase
difference between the start time of elbow flexion and foot ground contact time in healthy elderly people. Then the
phase difference between the start time of elbow flexion and foot ground contact time were controlled by the device.
We compared three case of desired phase difference: case 1, case 2, and case 3. In all cases, desired phase difference
for both side were set to the same phase difference. The desired phase difference for both side were set to smaller
than the ordinary phase difference. The desired phase difference in case3 is the earliest for start time of elbow flexion
among the cases. As a result, gait velocity is improved by the device in comparison to the condition without elbow

driving device (free condition) in the participants.

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

cue and gait facilitation for elderly people
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Fig.2 Experiment image (a), movement measurement item (b)
and calculation method (c.d.e)
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Tablel movement measurement result

stride length [m] step width [m] walking speed [m/s]
free casel case2 case3 free casel case2 case3 free casel case2 case3
sub 1 0.92 1.03 0.97 1.00 0.17 0.19 0.16 0.18 0.65 0.42 0.54 0.69
sub 2 1.19 1.23 1.32 1.31 0.21 0.19 0.21 0.19 0.71 0.70 0.73 0.73
sub 3 1.20 1.30 1.32 1.34 0.19 0.20 0.18 0.20 0.81 0.89 0.85 0.98
sub 4 0.74 1.02 0.89 1.10 0.23 0.19 0.21 0.21 0.65 0.83 0.77 0.85
sub 5 1.23 1.33 1.43 1.33 0.18 0.18 0.18 0.19 0.60 0.76 0.73 0.84
sub 6 1.20 1.35 1.27 1.37 0.23 0.22 0.22 0.23 0.77 0.91 0.95 1.05
sub 7 1.20 1.10 1.05 1.15 0.23 0.22 0.23 0.19 0.73 0.78 0.82 0.81
sub 8 1.24 1.25 1.28 1.31 0.22 0.17 0.20 0.21 0.83 0.97 0.98 1.01
sub ave. 1.12 1.20 1.19 1.24 0.21 0.19 0.20 0.20 0.72 0.78 0.80 0.87
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Fig.3 Leg trajectory of the subject2

(a, b: free condition ¢, d: case3 condition)
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