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Robust control for discrete active suspension with time delay and

parameter uncertainty

GAO Xiao-lin', CAO Qing-song"*
(1. Center of Collaboration and Innovation, Jiangxi University of Technology,Nanchang 330098, China;

2. School of Intelligent Engineering,Jiangxi University of Technology,Nanchang 330098, China)

Abstract: In order to solve the control problem of transmission delay and parameter uncertainty in active
suspension,a parameter uncertain robust controller with delay was designed. Firstly, the state space
equation of the uncertain active suspension with delay was derived by using linear fractional
transformation method, and the discrete system model of active suspension system was established by
using zero-order retainer value processing and bilinear transformation. Secondly,the vertical acceleration
was taken as the optimal output target of the vehicle suspension system,and the Lyapunov functional
method was adopted to derive sufficient conditions for the robust controller to make the system
asymptotically stable, and the feedback control law satisfying the optimal H.. performance index
constraint was obtained. Then the controller parameters were obtained by solving linear matrix
inequality. Finally,numerical simulation results show that compared with the controller with time delay
only,the parametric uncertain robust controller with time delay has better control performance(including

robustness) ,and is less affected by the coupling between sampling period and uncertain parameters.

Key words: active suspension;robust controller;time delay;uncertainty;discrete system
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