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Development on the coordinated motion support system of paralyzed upper and
lower limbs for walking stability improvement
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The purpose of this study was to clarify the effect of upper limb movement
associated with walking on stability and gait condition, and to develop a wearable assist robot that
supports the coordinated motion of paralyzed upper and lower limbs of hemiplegic patients. To this

end, we developed the assist wear that supports flexion and extension movements of the shoulder
joint with the spool mechanism of the flexible wires using the actuator. In addition, we integrated
the developed upper limb assist wear with the conventional lower limb assist robot, which we have
been developed. In the walking assist experiments, the proposed method, which supports the
coordinated movements of upper and lower limbs, significantly increased the walking smoothness
(measured using the harmonic ratio: HR) and walking velocity compared with hemiplegic simulated
gait.
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1 Results of harmonic ratio in the medio-lateral (ML), vertical(V), and anterior-posterior (AP) directions.
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mechanism and the assist wear mounted on
the torso. (b) Coordinated motion support
system of paralyzed upper and lower |imbs.
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