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Design of Intelligent Vehicle Path Tracking Controller

WANG Yuehong, JIANG Tao, LI Ping, ZHOU Nan
(College of Control Engineering,Chengdu University of Information Technology , Chengdu 610225, China)

Abstract; In order to solve the problem of difficult parameter selection and steady-state error in the application of LQR
control algorithm in intelligent vehicle path tracking, a GA-FFC-LQR path tracking controller based on genetic algo-
rithm, feedforward control and linear quadratic regulator is proposed. Firstly, the vehicle dynamics model is established
according to the force of the vehicle. By projecting the vehicle into the natural coordinate system, the error dynamics
model with the lateral deviation and heading deviation relative to the desired path as the state variables is established.
Based on this error dynamic model, the path tracking controller of intelligent vehicle is designed by using LQR control
theory, and the feedforward controller of path tracking is designed combined with the curvature information of the desired
path. Then, the @ matrix of the controller is optimized by genetic algorithm, so as to reduce the complexity of LQR con-
troller design and improve the accuracy of path tracking controller. Finally, the designed GA-FFC-LQR path tracking
controller is tested by CarSim/Simulink joint simulation platform. The simulation test results show that the designed path
tracking controller can ensure the path tracking performance of intelligent vehicles on underdifferent roads, and has good
better tracking accuracy.

Keywords : intelligent vehicle ; path tracking; LQR; feedforward control ; genetic algorithm



