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Adaptive Preview Control of Vision Guided Intelligent Vehicle Lateral Movement
Chen Wuwei Wang Jiaen Wang Minglei Wang Jinbo
Hefei University of Technology,Hefei, 230009
Abstract: Lateral control of vehicle for lane keeping system should simulate human driver direc-
tion control behavior, driver adaptively tuned look-ahead distance according to longitudinal velocity
and road curve to obtain desired path following performance. First, a vehicle-road lateral dynamics
model was established based on two-degree-of-freedom vehicle model and vehicle-road kinematics.
Then a PD controller was designed to track the desired lateral acceleration based on “single point pre-
view optimal curvature model”, a lateral closed loop control system was established, which included
vehicle-road lateral dynamics and PD controller, the effects of look-ahead distance, longitudinal veloc-
ity and road curve on closed loop control system responses were discussed. Finally, a fuzzy logic con-
troller was designed to choose look-ahead distance based on fuzzy rules so as to make good lane keep-
ing performance and small lateral acceleration. At the same time a way of optimizing fuzzy rules by u-
sing GA(genetic algorithm) was proposed to obtain optimal lateral control system performance. Ex-
perimental studies show the lateral acceleration is reduced compared with fixed point preview control
method and the lane tracking deviation of direction and position decrease respectively by using adaptive
preview control.
Key words: lateral movement;driver;look-ahead distance;fuzzy rule;genetic algorithm
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