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Intelligent electric vehicle trajectory tracking control
based on MPC-PID

HU Linzhi

(School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China)

Abstract: Due to the nonlinearity and uncertainty of the vehicle’s driving process, the controller design of intelligent vehicles has a
significant impact on their motion and tracking performance; To improve the trajectory tracking accuracy and stability of intelligent
electric vehicles, a transverse and longitudinal integrated controller combined with model predictive control ( MPC) based on
transient search optimization algorithm ( TSO) and proportional integral differential ( PID) are proposed; Firstly, based on the
dynamic model, the state equation of vehicle tracking error is established, and a lateral MPC trajectory tracker and a longitudinal
dual PID speed tracking controller are designed; Using TSO algorithm to optimize the weight parameters of MPC controller; Design
driving conditions under different speed ranges through joint simulation using Carsim and Matlab/Simulink, and compare the control
effectiveness; The comparison of simulation results shows that the optimized controller has better tracking performance, with smooth
changes in front wheel angle and yaw rate. The controller can ensure high tracking accuracy while also possessing good robustness.
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Fig. 1 Two degree of freedom dynamic model
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Fig. 2 Vehicle error model in natural coordinate system
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Table 1 Carsim vehicle parameter settings
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