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Abstract. This paper investigates the problem of robust fault detection for discrete-
time switched systems with state delays. The objective is to design a robust fault detection
filter that guarantees both sensitivity to faults and robustness to disturbances. Based on
switched Lyapunov functional method, sufficient conditions for the existence of the above
filters are given in terms of linear matrix inequalities (LMIs). A numerical example is
given to illustrate the effectiveness of the proposed method.
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1. Introduction. During the past two decades, the problem of fault detection (FD) in
dynamic systems has received great attention of many researchers. Various model-based
fault detection approaches have been proposed [1, 2, 3, 4]. The model-based approach, i.e.
using state observers or filters to generate residuals and detect the fault, is the common
approach and has been extensively studied, see for example [5, 6] and the references
therein. The effects of the disturbances and the faults to be detected are coupled in many
industrial systems. This is a source of false alarms, which can corrupt the performance
of the FD system [7, 8]. To overcome this difficulty, FD systems have to be robust to the
disturbances. Therefore, it is of great significance to design a robust FD system which
provides both sensitivity to faults and robustness to disturbances [9, 10, 11]. A robust
fault detection filter is designed to measure the worst case fault sensitivity for uncertain
fuzzy systems [11].

On the other hand, a switched system is a hybrid dynamical system which consists
of a family of continuous-time or discrete-time subsystems and a rule that orchestrates
the switching between them. Switched systems have been widely studied and many in-
teresting results have been reported in the literature, for instance, [12, 13, 14, 15] and
the references therein. The motivation to study switched systems is mainly in twofold.
First of all, many engineering systems can be represented by switched systems, such as
Networked Control Systems (NCS), traffic control , automotive engine control and air-
craft control. Secondly, the idea of controller switching is introduced in order to overcome
the shortcomings of the single controller and improve system performance [16, 17, 18].
It is well known that time delay is the inherent features of many physical process and
the main sources of instability and poor performances. Switched systems with time de-
lay have strong engineering background such as NCS [19]. Some theoretical results have
been reported for switched systems with time delay [20, 21, 22, 23]. To the best of the
authors’ knowledge, however, the problem of FD for discrete-time switched systems with
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