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Rhythm walking support system in consideration of the upper limb movement
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Abstract: We have proposed the walking support method which emphasize walking rhythm. Previously, our walking support
system used rhythmic auditory stimuli. While on the other hand, in this study, we studied on methods using device changing
gait movement by directly inputting rhythmic proprioception. We proposed a method to intervene in the movement of upper
limbs and developed the device which drive elbows rhythmically. We evaluated effects of the device on gait in healthy
participants with knee joint fixation orthosis. These experimental results showed that inputting proprioception stimulation
through upper limbs has a potential to improve the gait pattern. And we researched an effectivity of the walking support
method which changed upper limb movement, complementally. In consequence, we will study on walking support

consideration of all limb movement.
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Fig.3 Knee fixation orthosis
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Fig.4 Gait analysis system based on trunk trajectory
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Fig.5 Division of gait cycle
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Fig.6 Sample of trunk trajectory
(a) Healthy participant (b) Hemiplegic patient
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Fig.7 Trunk trajectory in each conditions(Sub1)
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Table.1 Average of HA and VUg,,, in each elbow condition

subl sub2 sub3 sub4
Nomove Nomove+ move Nomove Nomove+ move Nomove Nomove+ move Nomove Nomove+ move
soundWM soundWM soundWM soundWM
HA[cm] 14.30 14.08 9.65 17.11 16.53 15.08 15.90 18.48 11.38 14.37 12.20 9.87
VU 9ym 0.53 0.57 0.36 0.15 0.28 0.09 0.19 0.29 0.15 0.15 0.52 0.44
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Fig.8 Walking assist device
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Fig.9 Trunk trajectory when applying Walking assist device
(a) No assist (b) Optimal assist (c) After applying

Table.2 Average of HA and VUgsym
applying Walking assist device

No assist(before . . No assist(after
. Optimal assist .
applying) applying)
HA[cm] 4,33 2.61 2.9
VUgsym 0.31 0.13 0.19
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