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Lateral control of flat tire vehicle based on adaptive preview time

KONG Huifang, CAO Cheng, ZHANG Qian

(School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China)

Abstract ; In order to solve the problem that sudden tire burst can easily lead to serious traffic accidents
in the process of high-speed driving, a lateral control strategy of tire burst vehicle based on adaptive
preview time is proposed. Based on the single-point previewing driver model, an adaptive algorithm of
previewing time was proposed. By predicting vehicle operating conditions with different previewing
time in the future and considering the constraints of road boundary, the algorithm was added as a de-
sign optimization function to select appropriate previewing time and improve vehicle driving stability.
The active steering controller was designed based on sliding mode control theory, and the front wheel
angle was compensated according to yaw velocity deviation before and after tire burst, which effective-
ly solved the lateral yaw problem caused by tire burst. Simulation verification was carried out on Car-
Sim and Simulink co-simulation platform. The results show that the proposed control method can
keep the vehicle with flat tire basically on the original path, and effectively improve the vehicle stabili-
ty and safety.
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