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Abstract. In this paper, the H∞ control problem for the networked control systems
(NCSs) is discussed using the linear matrix inequality approach. The network induced
delays of the NCSs are considered as interval variables governed by a Markov chain.
Using the upper and lower bounds of the delays, a discrete-time Markovian jump system
with norm-bounded uncertainties is presented to model the NCSs. Based on this model,
the H∞ state feedback controller can be constructed via a set of linear matrix inequalities.
A numerical example is given to show the proposed results.
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1. Introduction. The research of networked control systems has a large interest in real-
time control applications. The networked control architecture provides the feature of low
cost of installation and reconfiguration, ease of maintenance, and great flexibility [1, 2].
Inevitably, the communication network which connects sensors, actuators and controllers
introduces different forms of time delay [3]. The delay could potentially deteriorate the
stability and control performance of the system. Since the network induced delays are
usually time-varying and nondeterministic, the traditional modeling and control method-
ologies for delay systems may not gain satisfactory performance for the control of NCS.
Based on past output measurements, predictor-based delay compensation method was

developed by Luck and Ray [4]. In [5] and [6], Liou and Ray proposed the synthesis of
a stochastic regulator in the presence of randomly varying delays from the controller to
the actuator. Walsh et al. analyzed the stability of nonlinear network control systems
by defining the error of the plant output through the data transmission [2, 7]. The
hybrid system stability analysis technique was used to discuss the stability regions of
the NCSs in [8]. Lian analyzed and modeled a MIMO networked control system with
multiple time delays [9, 10]. In [11] and [12], the Markov chain was applied to model the
random delays and the LQG optimal controller was derived for the NCSs. In the LQG

343


