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Robust Control of Inverted Pendulum
by Sliding Mode Control Method

Yuichi IKEDA - Hironori SANAE - Makoto ARAI

Abstract — The system of inverted pendulum has the mechanism that enlarges the am-
plitude of the pendulum by rotating the pendulum supported to rotate on the horizontal
arm right and left. This research aims at the development of the control system that
maintains the inverted pendulum that was stand even right above to stable and distur-
bance attenuation by slinding mode control method. For the design of the control system
is calculated by using MATLAB. The control program attempts the stabilization of the
pendulum by using Simulink. The effectiveness of control law is verified by numerical

simulations and experiments.
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M(q)§+ C(q,4)q + g(q) = G(T +w). (1)
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Fig. 1: Rotational inverted pendulum.
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Fig. 2: Simulation results.
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Fig. 3: Simulation results (LQR control).
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Fig. 4: Experimental results.



