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Abstract: In view of the limited accuracy of vehicle dynamics described by traditional control schemes, it is
difficult to achieve high precision tracking of the expected state. Therefore, a data-driven model predictive
control method for path tracking is introduced. Firstly, a vehicle state parameter observer was constructed

using the random forest method. Based on this observer, the nonlinear mapping relationship of vehicle
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dynamics was analyzed to optimize the controller’s underlying mathematical model, thereby reducing the

adverse effects of external environmental and mechanical structural disturbances on control performance.

Secondly, according to the model predictive control mechanism and vehicle dynamics mapping relationship,

the vehicle state space equation was constructed. The linear pattern of vehicle state changes within the local

range was analyzed. The quadratic programming cost function for optimizing the steering wheel angle and

four-wheel driving force was designed and calculated, aiming to achieve the optimal utilization rate of four-

wheel adhesion. Finally, the simulation results show that the proposed control scheme can prevent excessive

fluctuations in vehicle body state in the presence of disturbances, and it also maintains a low utilization rate

of tire adhesion on undisturbed road sections, achieving safe, stable and high-precision tracking.

Keywords: machine learning; nonlinear mapping; high precision tracking control; model predictive control;

autonomous driving
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