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Fig. 1 Physical model of the inverted pendulum
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Dual Loop Fuzzy Control Inverted Pendulum System Based on
Genetic Algorithm Optimization

WANG Mei-gang, BAI Jian-yun

( Department of Automation, Shanxi University, Taiyuan 030013, China)

[ Abstract] Through the combination of genetic algorithm, fuzzy control and PID, the balance control problem of
the linear inverted pendulum is optimized. Firstly, the dynamic model of the inverted pendulum is established by
Newton-Euler method, and the transfer function and state space representation of the system are obtained. The
stability and controllability of the system are analyzed. On this basis, the PID single loop and dual loop controller is
designed firstly, then the PID parameters are optimized by genetic algorithm, and then the fuzzy dual loop PID con-
troller is designed with the optimized parameters, and the system is simulated by MATLAB. Comparative analysis of
longitudinal and lateral control method show that the control effect is best, can also control the angle and the
displacement parameters based on optimal PID initial online modification to achieve the best adjustment, the object
has good static and dynamic performance.

[ Key words] inverted pendulum PID dual-loop fuzzy control genetic algorithm



