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Chattering-free sliding-mode control for discrete systems with
time-delay

TANG Gong-you, LU Shan-shan, DONG Rui
(College of Information Science and Engineering, Ocean University of China, Qingdao Shandong 266100, China)

Abstract: This paper considers the variable structure control for linear discrete systems with time-delay. The original
discrete system with time-delay is simplified to a linear discrete system without time-delay. A new chattering-free sliding-
mode control strategy is designed for this simplified discrete system. The control algorithm divides the control process into
two phases. When the system trajectory is outside of the given neighborhood, the conventional reaching-control law is used
to drive the trajectory monotonically toward the switching surface. When the trajectory is inside the neighborhood, the
chattering-free control law drives the trajectory to the switching surface precisely in one step. This control algorithm elim-
inates the sliding-mode chattering caused by the discontinuity of the discrete system. The numerical simulation validates

the proposed approach.
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