Journal of Control, Automation and Systems Engineering Vol. 12, No. 6, June 2006 517

>

| Ad

o

7= majole 23

!

(=]

o n

Z= ebdet de Aol st

Z 3} Hofr]

Robust Saturation Controller for the Stable LTI System
with Structured Real Parameter Uncertainties
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Abstract : This paper is focused on a robust saturation controller for the stable linear time-invariant (LTI) system involving
both actuator's saturation and structured real parameter uncertainties. Based on affine quadratic stability and multi-convexity
concept, a robust saturation controller is newly proposed and the linear matrix inequality (LMI)-based sufficient existence
conditions for this controller are presented. The controller suggested in this paper can analytically prescribe the lower and
upper bounds of parameter uncertainties, and guarantee the closed-loop robust stability of the system in the presence of
actuator’s saturation. Through numerical simulations, it is confirmed that the proposed robust saturation controller is robustly
stable with respect to parameter uncertainties over the prescribed range defined by the lower and upper bounds.

Keywords : robust saturation controller, structured real parameter uncertainty, affine quadratic stability, linear matrix inequality
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Fig. 1.2DOF vibrating system with one actuator.
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