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Stability Control for Four-Wheel Independent Drive Steering
Vehicles Based on Improved LQR

JIANG Tao, ZHOU Guolong, LI Jianfeng
(School of Mechanical Engineering, Tongji University, Shanghai 201804, China)

Abstract: To address the steering stability control requirements of four-wheel independent drive steering vehicles in multi
speed domain conditions, a multi-wheel cooperative hierarchical control strategy based on adaptive linear quadratic regulator
(A-LQR) is proposed. On the basis of the composite architecture of a two-degree-of-freedom ideal model and a four-wheel
steering nonlinear dynamic model, an adaptive weight coefficient adjustment mechanism related to vehicle speed is intro-
duced, and a hierarchical control framework with upper layer optimization and lower layer allocation is established. CarSim
and Simulink are jointly used to conduct simulation experiments, achieving the coordinated optimization of vehicle yaw rate
and center of mass lateral angle at different vehicle speeds. The results indicate that in double lane change (DLC) and angu-
lar step working scenarios at low and medium to high speeds, the A-LQR control strategy can effectively suppress the track-
ing errors of the center of mass lateral angle and yaw rate and improve the tracking accuracy and driving stability of vehicle
trajectories by combined with a layered control architecture, providing a reference for improving the accuracy and stability
control method for vehicle steering trajectories.

Keywords: four-wheel steering; four-wheel drive; steering stability; LQR control; adaptive control; torque distribu-

tion
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