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Abstract. The stabilization for uncertain multi-time delays system is studied by using
sliding mode control method. The uncertain system is assumed to have unmatched pa-
rameter uncertainties as well as matched input uncertainties. A virtual feedback strategy
is presented to design the sliding surfaces, and then a relaxed delay-independent sufficient
condition of design for sliding mode surfaces is proposed. A sliding mode controller is
developed, which can ensure convergence of the system trajectory to the sliding surfaces.
The overall asymptotical stability of the closed-loop system is guaranteed. Simulations
illustrate the effectiveness of the proposed methodology.
Keywords: Time delay system, Sliding mode control, Robust control, LMI

1. Introduction. Time delays frequently occur in many practical systems, such as chem-
ical process, nuclear reactor, manual control, long transmission communication [1]. Its
existence usually leads to system’s poor performance or instability. Hence, stabilization
of time delay system has received considerable attention in the past several decades [1-13].
One of the solutions for uncertain time delay system is to use sliding mode control strategy
(SMC). SMC has been proved to be an effective robust control strategy for incompletely
modelled and uncertain system. An SMC system has various attractive features such
as fast response, good transient performance, and robustness with respect to matched
parameter uncertainties and external disturbances on the sliding plane. Owing to its
robustness and ability to handle nonlinear system, SMC has found wide application to
automotive systems, electrical motor control [4].

Recently, sliding mode control strategy (SMC) of time delay system has received in-
creasing attentions [5-16]. Many efforts have been made to obtain delay-independent
conditions [5-7]. Usually, it is difficult to obtain delay-independent conditions of design
of controller for many practical systems. In fact, delay-independent conditions of design
of controller for some systems could not be obtained.

At the same time, delay-independent conditions are too strict for many systems and
considered as more conservative than delay-dependent conditions. So more and more
attentions are focused on how to obtain delay-dependent conditions of design of sliding
mode controller [8-11].

On the other hand, the delay-independent methods, although being conservation, are
sometimes more suitable for some practical applications [17]. Generally speaking, time
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