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LQG Control of Vehicle Semi-Active Suspension
Using Seeker Optimization Algorithm

LI Jun, FANG Chunjie

(School of Mechantronics and Vehicle Engineering, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract: Aiming at the suspension system of a passenger car, the dynamics model with 2 degrees of freedom
of a 1/4 vehicle semi-active suspension is established. Output indexes of the semi-active suspension dynamics
model are weighted to obtain the performance index function. Seeing that it is difficult to determine each
weight in the performance index function, the seeker optimization algorithm is utilized to search and optimize
the weights, and the linear quadratic Gauss (LQG) optimal control algorithm is applied to control the damping
force of suspension. The simulation model is established to conduct simulation analysis of suspension perform-
ance in MATLAB/Simulink. Simulation results demonstrate that the linear quadratic optimal control can re-
duce body acceleration (BA), suspension working space (SWS) and dynamic tyre displacement (DTD) better,
which can effectively improve the vehicle ride comfort.
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Fig. 3 Vehicle semi-active suspension system simulation model
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Tab.1 Comparison of passive and semi-active suspension performance index data
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