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Abstract

In this paper, we aim to propose the robust sliding mode control (SMC) scheme for discrete networked systems subject to

randomly occurring uncertainty (ROU), randomly varying nonlinearities (RVNs) and multiple stochastic communication delays

(MSCDs). Here, a series of mutually independent Bernoulli distributed random variables is introduced to model the phenomena

of the ROU, RVNs and MSCDs, where the occurrence probabilities of above phenomena are allowed to be uncertain. For the

addressed systems, an SMC strategy is given such that, for above network-induced phenomena, the stability of the resulted

sliding motion can be guaranteed by presenting a new delay-dependent sufficient criterion via the delay-fractioning method.

Moreover, the discrete sliding mode controller is synthesized such that the state trajectories of the system are driven onto a

neighborhood of the specified sliding surface and remained thereafter, i.e., the reachability condition in discrete-time setting

is verified. Finally, the usefulness of the proposed SMC method is illustrated by utilizing a numerical example.
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1 Introduction

Over the past several decades, as an effective control

strategy, the sliding mode control (SMC) technique has

been extensively applied in many practical domains due

to its superiorities, such as the robustness against para-

metric uncertainties and unknown disturbances on the

prescribed sliding surface. Accordingly, the application

problems of SMC have gained certain research atten-

tion, such as in dynamical networks, robotics and space-

craft [1–4]. As such, many important SMC methods have

been developed for various systems according to their

structural characteristics, see e.g. [5,6]. For example, the

SMC problem has been studied in [5] for uncertain de-

layed multi-agent systems with external disturbances. It

is worthy of noting that, since most control algorithms

have been implemented digitally in modern industrial

fields, the discrete-time SMC design of control systems

has increasingly become prevalent [7–11]. For example,

the quasi-sliding mode idea has been proposed in [9] and

the SMC problems for complex systems based on the

quasi-sliding mode have been extensively addressed. For

instance, based on the method in [9], the reaching law
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