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Today, the care and welfare pneumatic equipment to support a nursing care and a
self-reliance of the elderly and the disabled are actively researched and developed by many
researchers. These wearable devices require many servo valves for multi degrees of freedom and
precise control performance of the wearable actuator. The total weight of the wearable devices
increases according to the degree of freedom. In the previous study, a small-sized and
light-weight pressure control type quasi-servo valve and rubber artificial muscle using built-in
displacement sensor were developed. The quasi-servo valve consists of two on/off control valves
and an embedded controller.

In this study, an ultrasonic sensor was installed in the rubber artificial muscle as a
displacement sensor. Then, the position control system of the artificial muscle using the built-in
displacement sensor and an embedded controller was proposed and tested. As a result, it was
confirmed that the ultrasonic sensor could be used as a built-in sensor of the rubber artificial
muscle. In the experimental results, however a rapid change and larger stepwise change of the
ultrasonic sensor output were observed. Therefore, the control system and the rubber artificial
muscle were improved. As a result, the rapid change was eliminated and the stepwise change was
reduced.

Keywords: mckibben artificial muscle; built-in sensor; ultrasonic sensor; quasi-servo valve; em-
bedded controller.



