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Study on Cooperative Optimal Control of
Manipulability and Stability of Vehicle Steering System

Jia Changwang., Lu Yongjie, Yang Shaopu, Li Zhenyu

(Department of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043 ,China)

Abstract: Two-degree-of-freedom vehicle model was used for the design of active front wheel angle
control. LQR controller was designed based on vehicle stability. The feasibility of the controller was verified
by simulating in Carsim and Simulink for dualline condition. The qualitative relationship between LQR pa-
rameters and vehicle stability were obtained through a lot of simulation and systematic analysis. A collabora-
tive controller that considered both vehicle stability and steering flexibility was designed based on this re-
search. The superiority of the cooperative controller was verified by using the same simulation. The results
showed that LQR control can improve vehicle stability. What”s more, there is some correlation between
LQR controller parameters and vehicle stability. The cooperative controller plays a role in compromising ve-
hicle stability and maneuvering flexibility based on the LQR controller. All the studys provide a reference
for the design of the vehicle controller.

Key words: steering system; LQR control;collaborative control



