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Abstract

As a kind of natural unstable system, the inverted pendulum system is often used as a test plat-
form to verify the feasibility of the control scheme. Based on the study of the system composition,
the mathematical model of the linear inverted pendulum system is established. In Simulink
MATLAB, the linear and nonlinear models of inverted pendulum system are established by using
the method of module construction and the method of writing S function. And the PID controller is
designed by using GUI Inverted pendulum system is controlled based on PID control algorithm.
The simulation results show the feasibility of the method, which lays the foundation for the appli-
cation of the PID control algorithm in the inverted pendulum experiment equipment.
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Figure 1. Linear inverted-pendulum system diagram
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Table 1. System resulting data of standard experiment
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Figure 2. Simulation diagram of inverted-pendulum system in Simulink
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Figure 4. PID response curve (Kp = 1; K; = 1; Ky =1)
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Figure 5. PID response curve (Kp =100; K, = 1; K4 = 1)
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Figure 6. PID response curve (Kp = 100; K, = 1; K4 = 20)
& 6. PID MRz ph%k (Kp = 100; K, = 1; Ky = 20)
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