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Design of New Sliding Mode Control System Using Discrete-time Switching
Dynamics and Its Stability Analysis

ol BRI -l N N - g
(Dong-Sik Kim * Ho-Joon Seo + Sam-Jun Seo - Gwi-Tae Park)

Abstract - In this paper we consider the variable structure control for a class of discrete-time uncertain multivariable
systems where the nominal system is linear. Discrete-time switching dynamics are introduced so that a new type of state
trajectories called sliding mode may exist on the sliding surface by state feedback. The guantitative analysis for the matched
uncertainties will show that every response of the system with the proposed switching dynamics is bounded within small
neighborhoods of the state-space origin. Also, by the similarity transformation it will be shown that the eigenvalues of the
closed-loop systems are composed of those of the subsystems which govern the range-space dynamics and null-space
dynamics. It will be also shown that ideal sliding mode can be obtained in the absence of uncertainties due to one-step
attraction to the sliding surface regardless of initial position of states.
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Null-Space Dynamics
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