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Estimation of Road Surface Adhesion Coefficient Based on
Three-Axle Heavy-Duty All-Drive Electric Vehicle

Lu Yongjie"”, Han Yinfeng’, Wang Cuiyan’, Zhang Junning’, Ma Zhizhe’

(1. State Key Laboratory of Mechanical Behavior and System Safety of
Traffic Engineering Structures, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: Improving the active safety technology of heavy vehicles can reduce traffic accidents of
heavy vehicles, and the vehicle active safety technology needs accurate road adhesion coefficient as data
input to achieve accurate control, so the research on the estimation of road adhesion coefficient is of
great significance. In order to realize the accurate estimation of road adhesion coefficient of three-axle
heavy-duty all-drive electric vehicle, a 9-degree-of-freedom vehicle model was built, the Dugoff tire
model was selected, and a simulation model was established by Matlab/Simulink. The unscented Kal-
man filter algorithm (UKF) was used to estimate the road adhesion coefficients between six tires and the
road respectively. Finally, through Simulink simulation, the estimation of road adhesion coefficients un-
der various conditions, such as the straight and angular step conditions of high and low attachment pave-
ment, and the straight running conditions of off-road, was realized. The estimated results are basically
consistent with the actual road adhesion coefficient, which verifies the feasibility of the algorithm.

Key words: three-axle electric vehicle; unscented Kalman filter; road adhesion coefficient estima-

tion; Simulink



