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Research on Path Tracking Control Under Limit Conditions Based on

Tire State Stiffness Prediction

WANG Guo-Dong" LIU Yang® LI Shao-Song' LU Xiao-Hui' ZHANG Bang-Cheng'

Abstract To solve the problem of path tracking failure caused by the imprecise expression of tire force in conven-
tional path tracking control system during the emergency collision avoidance of autonomous vehicles under high-
speed limit condition, a model predictive path tracking control method based on tire state stiffness prediction is pro-
posed. Firstly, the nonlinear tire force is linearized based on the tire state stiffness calculated by the nonlinear
UniTire tire model. Secondly, based on the reference path information, the state stiffness prediction method is pro-
posed to predict and linearize the tire force in the predicted horizon. Finally, MATLAB and CarSim joint simula-
tion experiments show that the proposed method can improve the collision avoidance control effect under high-
speed limit conditions obviously.
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Table 2 MPC controller parameters
S8 LTI-MPC LTV-MPC

T 0.01 0.01

P 40 40

M 1 1

Yonax (%) 5 5

Pmax (°) 15 15

6 max (*) 10 10
A (©) 0.17 0.17
Ty, 80 550 550
Ty, 80 260 260
Tu, 80 1900 1 900
Ty, 100 550 550
Ty, 100 260 260
Tu, 100 3 500 3 500
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