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A Motion Control of a Two Degree of Freedom Inverted Pendulum with

Passive Joint using Discrete-time Sliding Observer Based VSS Controller
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Department of Elcctrical Engincering, INHA University

Abstract - This paper presents the digital implementation of an
optimal and robust VSS controller with sliding obscrver. Firstly, a
discrete-time VSS control law which cnables the system state to
move into a sliding sector where the closcd-loop system is stable is
designed. Then optimal control theory is used to design an optimal
sliding scctor. Sccondly, a sliding obscrver which provide robust
state cstimation against model-plant mismaiches duc to  parameter
uncertaintics is designed for the sampled-data multivariable systems.
Finally, modified sliding obscrver which cffectively reduce chattering
of statc variables in state cstimation was proposed. The proposcd
scheme was applicd 10 a two degree of freedom inverted pendulum
with passive joint (o verify robust motion control. Computer
simulation results confirm the viability of the proposed
obscrver-based controller.
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. . Parameter ¢ Values
N -
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mi (kg — 0.070
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[E3} BA2 27144
Initial Angle of Active Joint : 30 [deg]
Initial Angle of Passive Joint  : 30 [degl]
Initial Velocity of Active Joint : 30 [deg/sec)
Initial Velocity of Passive Joint : 30 [deg/sec]
xo = [ 05236 05236 05236 0.52361]
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