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Recently, rehabilitation devices using soft pneumatic actuators for the elderly and the disabled are actively
researched and developed because of the lack of physical therapists. The purpose of our study is to develop a
home rehabilitation device that can be used at home without special knowledge. In ideal, the device is better to
be produced at low cost so that user can buy it without financial support from the government. In the previous
study, the wrist rehabilitation device using flexible robot arm that consisted of three flexible pneumatic cylinders
was proposed and tested. To improve the position control performance of the single cylinder, a
disturbance observer with time-delay compensation and Smith’s compensator were applied into a
built-in tiny embedded controller. In the next step, we aim to apply the proposed controller into
the attitude control system of the wrist rehabilitation device. To realize the attitude control of the
device, it is necessary to measure the position of bending cylinders. Therefore, we propose a
measuring method of bending tube length by using a twisted wire type linear potentiometer and a
simple analytical model, and then we apply the method to the attitude control of the device. As a
result, the measured length agrees well with the real length of the cylinder. The attitude tracking
control of the tested device is also carried out. As a result, we can confirm that the proposed con-
troller is valid to apply the rehabilitation device because of less tracking error.

Keywords: wearable wrist rehabilitation device; flexible pneumatic cylinder; embedded controller.



