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Vehicle State and Road Surface Adhesion
Coefficient Estimation Based on Nonlinear Model

Zhang Hangxing', Lu Yongjie’, Zhang Junning'

(1. School of Mechanical Engincering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Key Laboratory of Traffic Safety and Control in Hebei, Shijiazhuang 050043, China)

Abstract; Accurate identification of road conditions and driving state of the vehicle can be important
basis for safe driving. To verify the effectiveness of the estimation value about the status of the vehicle
and the road surface adhesion coefficient, the simulation model of four-wheel three-degree-of-freedom
vehicle with Dugoff tire model was established based on Matlab/Simulink. The Dugoff tire model is used
in the model. Based on extended Kalman filtering theory, the estimation algorithm of vehicle driving
state and road adhesion coefficient are designed. The adhesion coefficient of the double lane change is the
condition of setting, whose value is 0.8, 0.7 or 0. 6. The consistency of the moving state of the vehicle
and the input excitation of vehicle steering is compared, and the rationality of the model has been
proved. Combined with the model, the longitudinal and lateral Dugoff tire model calculated by the mod-
el of Dugolff tire model is calculated by the model. By Matlab programming to achieve estimation of Ex-
tended Kalman Filter algorithm, the vehicle driving state parameters and the road adhesion coefficient
being estimated by this algorithm are compared. The results show that the maximum value of root
mean-square error (RMSE) between the estimated vehicle running state and Simulink numerical solution
is less than 0. 03. Because the tire is in dynamic contact with the road surface, the road adhesion coeffi-
cient fluctuates up and down. At the same time, it lays the foundation for the stability control of heavy
vehicle.

Key words: nonlinear dynamics;extended kalman filter;road surface adhesion coefficient; Dugoff tire

model



