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Optimal Control of Active Front Wheel Steering for
Vehicles Under Perturbation of Crosswind

DING Neng-gen KANG Le WANG Jian YU Gui—<hen
( School of Transportation Science and Engineering Beihang University Beijing 100191 China)

Abstract: Crosswind has substantial influence on the handling and stability of vehicles. Based on the
analysis of vehicle stability under perturbation of crosswind a control strategy for active front wheel
steering ( AFS) is proposed. The controller was designed using linear quadratic optimal control algorithm
with the aim of tracking the target values of yaw rate and side slip angle. Based on the co-simulation
platform of MATLAB/Simulink and CarSim vehicle dynamics model single—point preview driver model
controller model and road and crosswind models were built to evaluate the control algorithm. Simulation
results show that AFS can effectively improve vehicle handling and stability under crosswind and has
good robustness against variation of vehicle speed and tire/road friction coefficient.
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Table 1 Parameters for vehicle and controller design
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Table 2 Evaluation parameters for transient response

/s 1% /s
( ) 5.855 23.15 15.75
( ) 5.925 7.38 8.2
( ) 5.63 37.7 17.34
( ) 5.87 9.38 13.67
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