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Design of a rear collision prevention control method
based on vehicle longitudinal dynamics

WANG Hao-yuan, TANG Rui-zhi* , LIU Jia-rui, ZHANG Yuan-qing, ZHOU Xiao-yang
(School of Mechanical and Electric Engineering, Guangzhou Universtiy, Guangzhou 510006, China)

Abstract: In order to avoid rear-end accidents of cars, an anti-rear-end control method based on the
longitudinal dynamics model of cars is designed. Firstly, by analyzing the braking process of a vehi-
cle, a mathematical model of safety distance is established to obtain a dynamic warning distance and
danger distance. Secondly, in order to maintain a safe distance for vehicles, an overall model of the
system is established based on vehicle longitudinal dynamics. Using Lyapunov stability theory, com-
bined with dynamic warning distance and danger distance, a control method is designed using the
Back-stepping method to make the system gradually stable. Finally, through simulation, the following
conclusions were drawn: The designed control method can enable the vehicle to better track the ex-
pected speed and expected displacement, and the relative distance between the vehicle and the vehi-
cle in front is always greater than the dangerous distance during braking, ensuring the safety of the two
vehicles, and achieving the design goal of vehicle rear-end collision prevention.

Key words: vehicle rear collision prevention control ; safety distance; vehicle longitudinal dynamics;

back-stepping design method
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