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Development of the Wire Driven Walking Assist Device with the Optimized Wire Passes
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The elderly sometimes fall due to the decreasing of dorsal flexion. Thus, a wearable assist device which increases dorsal
flexion to reduce the risk of tripping is developed. This device applies torque to foot joint through wires attached on the lower
leg during the swing phase. To improve the efficiency of the assist, wire passes were optimized under the evaluation function
which consisted of joint torque of knee and foot joint. As a result, the wearable assist device we developed successfully
increased dorsal flexion during swing phase without the effect to the knee joint.
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Fig. 1 Wire Driven Walking Assist Device
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Fig. 2 Calculation model of joint torque
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Fig. 3 Wire passes
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Table 1 Gait parameters

normal assisted
Speed[m/s] 1.35+0.03 | 1.29+0.07
Step length[cm] 72.6£2.0 68.8+£2.0
Cadence[step/min] | 109.2+3.7 | 109.4+2.9
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Fig. 5 Applied torque on the knee joint
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Fig. 6 Applied torque on the ankle joint
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