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Design of Semi-active Air Suspension Systems Based on
Fuzzy Sliding Mode Back-stepping

SUN Li-ying , WANG Jun-ying
( School of Electrical Engineering, Liaoning University of Technology, Jinzhou 121001, Liaoning China)

Abstract : In order to study the influence of semi-active air suspension system on vehicle traveling performance, a fuzzy
sliding mode back-stepping control is proposed. Firstly, a 2-DOF quarter-car model for the semi-active air suspension system
analysis is established. Then, the fuzzy logic systems are employed to asymptotically approach the unknown function and the
problem that damping coefficient is uneasy to measure is solved. The controller designed in this method can be adapted to the
change of the system parameters caused by the change of the vehicle traveling state or the environment within a certain range.

The results show that, compared with passive suspension, the proposed fuzzy sliding mode back-stepping controller is more

effective in improving the vibration reduction effect of the semi- active air suspension systems.
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