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[Abstract] In order to extend the application scenario of model predictive control and improve the trajectory
tracking accuracy of intelligent vehicles in extreme wind environment, an adaptive horizon control method consider-
ing crosswind stability is proposed. Firstly, taking the process of car overtaking on the sea-crossing bridge as the re-
search object, the crosswind stability analysis model of car overtaking is established by using the coupling method of
vehicle aerodynamics and system dynamics. Then, the safety risk model of vehicle lateral motion is established, and
the adaptive horizon regulator is designed taking into consideration of lateral motion risk level, vehicle speed and
lateral error, so as to realize the dynamic adjustment of prediction horizon and control horizon. Finally, CarSim and
Simulink are used to build a joint simulation scenario, and the overtaking trajectory is planned by quintic polynomi-
al to verify the tracking accuracy and robustness of the controller. The results show that compared with the fixed hori-
zon and variable weight model predictive controller, the improved controller can better resist the aerodynamic inter-
ference of " wind-vehicle-bridge’ and improve the vehicle trajectory tracking accuracy at a lower real-time cost, with
significant improvement in vehicle crosswind stability.
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