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Model Predictive Control Based Trajectory Tracking

Control For Autonomous Vehicles

YOU Zhirui, LIU Junhui, WU Haitao, WANG Jiale, WANG jianhong’
(School of Electrical Engineering and Automation, Jiangxi University of Technology . Ganzhou,Jiangxi 341000, China)

Abstract: An improved Model Predictive Control (MPC) control method was designed for the trajectory tracking prob-

lem of autonomous vehicles. In terms of path tracking, combining the vehicle's yaw dynamics model and adjusting the predic-

tion time domain based on road adhesion coefficient and driving speed. In terms of safety, the vehicle speed is dynamically

adjusted based on the road curvature coefficient and a speed adjustment controller is designed. The vehicle driving speed is

designed based on MPC control and maximum safe speed, and then the PI controller acts on the vehicle to dynamically adjust

parameters during driving. ensuring various vehicle performance. Simulink/CarSim joint simulation shows that using this

controller can improve the tracking performance and stability of vehicles under different road adhesion coefficient conditions

during trajectory tracking.

Key words: trajectory tracking; model predictive control; fuzzy control; vehicle speed adjustment
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