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Variable structure controller for an inverted pendulum
Yao Li-na, WANG Hong, ZHOU Jing-lin, YUE Hong
( Institute of Automation,Chinese Academy of Sciences, Beijing 100080, China)
Abstract: Using the Lyapunov direct method, a variable structure controller is proposed for the stabilization and robust con-
trol of a single inverted pendulum. Theoretical analysis and computer simulations have illustrated that this control scheme can sta-

bilize the pendulum, control the cart displacement and also realize the robust control when the system is subjected to parameter

changes.
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1 5|5 (Introduction)
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2 RIS IE RS 1A (Description of the inverted
~ pendulum system)
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3 TEEHE B 8512 1 (Design of variable
structure controller)
3.1 EHEMYI S LAY IZ T (Design of the con-
troller and switched function)
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4 {HE(Simulations)
4.1 MBS EZ R (Simulations of the nominal-
system)
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Fig. 1 Simulation results of pendulum angle and
cart displacement of stabilization
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Fig. 2 Simulation results of pendulum angle and
cart displacement of cart position modulation
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Fig. 3 Simmlation results of pendulum angle and cart displacernent
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4.2 EEEHHELS R (Simulations of robust con-
trol)
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Fig. 4 Results of simulations
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