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Output feedback control of first order rotary inverted pendulum

YU Shuyou'?, CHU Jianxin®>, WANG Yinmin®

(1. State key laboratory of Automotive Simulation and Control, Jilin University, Changchun 130022, China;
2. Department of Control Science and Engineering, Jilin University, Changchun 130012, China)

Abstract: The model of inverted pendulum system is established by Lagrange equation, and the model is
linearized at the equilibrium point. Because the angular velocity of the swing bar and rotating arm is not
measurable, the design on the state observer of the first order inverted pendulum at the unstable equilibrium point
is studied. Pole assignment and linear quadratic optimal control strategies are used to design the balance controller,
and by using the energy control strategy, the swing up controller of the first order rotary inverted pendulum is
designed. Matlab/Simulink is used to complete the simulation, and the balance control and swing-up control of the
inverted pendulum are successfully realized in the experiment, which verifies the effectiveness of the balance
controller and swing-up controller. This experiment is applied to the teaching of the automatic control related
courses, which is convenient and efficient, and has better experimental demonstration effect.
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