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Development of the Pneumatic Service Robot with a Hybrid Type
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Abstract

In this paper, the pneumatic service robot with a hybrid type is developed. A pneumatic has the advantage
of good compliance, high payload-to-weight and payload-to-volume ratios, high speed and force capabilities.

Using pneumatic actuators which have low stiffness, the service robot can guarantee safety. By suggesting a

new serial-parallel hybrid type for the service robot which separates into positioning motion and orienting

motion, we can achieve large workspace and high strength-to-moving-weight ratio at the same time. A sliding

mode controller can be designed for tracking the desired output using the Lyapunov stability theory and

structural properties of pneumatic servo systems. Through many experiments of circular trajectory, the

pneumatic service robot is evaluated and verified.
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Fig. 1 Serial-parallel hybrid type robot model
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d’ .
MES+ F)+ f(M,5,0)+d() =V (11)
where,
d(t) : Disturbance  F(y) : Force by Gravity
M : Mass f(M,y,y) : Friction Force

y : Length of Piston U(#) : Control Input
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where,

. stiffness
q1,94,P ¢ Fo] AT

f; : damping coefficient ~ f,

f, : stiction coeffiecient
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b,r

a,,,a,, b, : reference model parameter

m
r : reference input

v, : reference model state variable
E=Y=V,, £V,

s=¢,e+& : sliding surface

¢, . positive constant
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