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Swing-up and Stabilization Control for a Rotational Inverted Pendulum
by Sliding Mode Control Method

Tatsuya Kaca ™ and Satoru Kizawa
(CFRi214E11 A 27 H % #E)

This paper presents the control of an under actuated system called the Rotational Inverted
Pendulum composed of arm and pendulum. We divide a control area into two areas, a swing-
up control area and stabilization control area. The swing-up control is to move the pendulum,
from its stable downward position to its unstable inverted position, and the stabilization control
is to balance the pendulum about the vertical. We describe about a swing-up controller using
energy method, and a stabilization controller using sliding mode control method which has a
good robustness property for disturbances. Consequently, we achieved the stabilization of the

state variables, namely, angle and angular velocity of arm and pendulum.The effectiveness of

two proposed control laws is shown by simulations and experiments.

KEYWORD : Rotational inverted pendulum, Sliding mode control method, Robust control
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