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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 load of the wearable
devices increases according to the degree of freedom. In our previous study, a small-sized and
light-weight pressure control type quasi-servo valve was developed to reduce the burden of the
user in a power-assisted system. The valve consists of inexpensive on/off control valves and
embedded controller. The valve consists of two on/off type control valves whose both output ports
are connected each other. One valve is used as a switching valve to supply or exhaust, and the
other is used as a PWM (Pulse Width Modulation) control valve that can adjust output flow rate
like a variable fluid resistance. In this study, the pressure control performances using four kinds
of control scheme were investigated and compared by experiment. The frequencies up to 5 Hz
were applied to the tested pressure control system. As a result, PID controller gave the good
performance in low frequency of 0.1 to 1 Hz. In the higher frequency of 2 to 5 Hz, PD controller
gave the good performance. As an application of pressure control type Quasi-servo valve, we
tested position control for Mukkiben artificial muscle. The position control performance of
Mckibben artificial muscle was investigated and compared by experiment. The pressure control
using quasi-servo valve was operated by PD and Sliding mode control schemes. And the position
control of an artificial muscle was operated by P and PI control. As a results, it can be confirmed
that the sliding mode control for quasi-servo valve and the PI control for artificial muscle give a
good control performance.

Keywords: quasi-servo valve; small-sized control valve; Mckibben artificial muscle; embedded
controller.



