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Development of Disposable Low-cost Wearable Pneumatic Control Devices and Its
Application
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This study aiming to develop the disposable rehabilitation device that can
be used at home is summarized as follows. As a wrist rehabilitation device, a low-cost spherical
actuator and a tetrahedral-shaped soft actuator using extension type flexible pneumatic actuators
were developed. In the attitude control using these actuators, the model of the actuator driven by
on/off valves was proposed. By constructing the attitude control system of the actuator without
sensor based on the proposed model, the washable rehabilitation device could be realized. In
consideration of using Tap water, the low-cost servo valve that has a novel opening and closing
mechanism using a gate mechanism and diaphragm was also proposed as a gas-liquid control valve. In
addgtion, the developed control devices were applied for pipe inspection robot and six-legged mobile

robot.
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