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Abstract: This paper deals with the problem of robust H∞ filtering for dis-
crete time-delay systems with stochastic perturbation and nonlinear distur-
bance. It is assumed that the state-dependent noises and the nonlinearities
satisfying global Lipschitz conditions enter into both the state and measure-
ment equations, and the system matrices also contain parameter uncertainties
residing in a polytope. Attention is focused on the design of robust full-order
and reduced-order filters guaranteeing a prescribed noise attenuation level in
an H∞ sense with respect to all energy-bounded noise inputs for all admissible
uncertainties and time delays. Sufficient conditions for the existence of such
filters are formulated in terms of a set of linear matrix inequalities, upon which
admissible filters can be obtained from the solution of a convex optimization
problem. A numerical example is provided to illustrate the applicability of
the developed filter design procedure.
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1 Introduction

During the past decades, stochastic modelling has played an important role in many
branches of science such as biology, economics and engineering applications. Therefore,
much attention has been drawn to systems with stochastic perturbations from researchers
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