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Development of sensing and control systems of a wearable robot to assist paraplegic
gait in various road surface
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Paraplegic patients who were injured on the spinal cord cannot walk and must use
wheelchairs for locomotion. We have developed sensing and control systems of a wearable robot to assist pa
raplegic gait in various road surface. It is important in walking reconstruction with a wearable robot to
prevent backward falling. We constructed a measurement system of ground reaction force, and proposed a con
trol method to adjust the timing of swing motion on the basis of zero-moment-point (ZMP). Our system has t
hree functions (1) sensing of a bump from a movement of a walker, (2) detecting a foot placement state rel
ated to the bumE and (3) generating gait patterns of stepping up and down for the bump. Walking experiment
s of healthy subjects wearing the robot were carried out and the stability of the system was confirmed.
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(c) Block diagrém of\the sensing and control system
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