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Research of sliding mode controller for networked systems

with time-varying delay
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Wuhan University of Science and Technology , Wuhan 430081 )
Abstract

A sliding mode control method is proposed to ensure the asymptotical stability of networked control systems

with stochastic time-varying delay. By introducing a sliding mode surface which can compensate time-varying de-

lay, the controller is obtained while satisfying the reaching condition, and a easily analyzed sliding mode is de-

rived. Then, the asymptotic stability of the system is proved and the system parameters are designed based on theo-

ry of Lyapunov stability and linear matrix inequalities approach. Next, the influence of delay range on system sta-

bility is analyzed. And the maximum allowable delay bound is obtained while ensuring the stability of networked

control systems. Finally, a set of simulation experiments is completed by using the proposed method. The simula-

tion results show that the controller can quickly stabilize the networked systems with time-varying delay and good

control performance can be achieved by changing the sliding mode parameters.

Key words: networked control system (NCS) , time-varying delay, sliding mode control, Lyapunov stability
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