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In this study, the low-friction type flexible pneumatic cylinder was
developed. The various portable and wearable rehabilitation devices using the cylinders were also
developed. The improvement of its control performance was carried out. 4-port type low-cost servo
valve using buckled tubes that could drive a double-acting type fluid actuator was also developed.
The various rehabilitation devices were driven by the vale that have advantages to control flow rate

of both air and water. As soft actuators, a pneumatic linear stepping actuator that can generate
both larger force and longer displacement was developed. The extension-type flexible pneumatic
actuator that can extend 2.5 times of its original length was also developed. As a result, by using
various tested soft actuators, various home-based rehabilitation device that can give passive
exercise for wrist, arm, shoulder and hip joints could be realized.
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