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This study aims at developing a potable rehabilitation device which can be safe to use during
holding it. In our previous study, a novel flexible pneumatic cylinder that can be used even if it is
deformed by external force has been developed. In this paper, a portable rehabilitation device
using the flexible spherical actuator that consists of two ring-shaped flexible pneumatic cylinders
is proposed and tested. The low-cost control system using four small-sized quasi-servo valves and
an embedded controller is also developed. The spherical actuator is also improved so as to apply
to the portable rehabilitation device. In addition, the attitude measuring system for attitude
control of the device using an embedded controller and two accelerometers is constructed and
tested. The attitude control of the device using the measuring system is executed. As a result, the
portable rehabilitation device that can give the rehabilitation motions to patients with attitude
control can be realized.

Keywords: portable rehabilitation device; flexible pneumatic cylinder; flexible spherical actuator;
embedded controller; low cost.



