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Abstract

In this paper, we present a new sliding surface with a time-varying repeated root for fast and
robust tracking of higher-order uncertain systems. The repeated root is moved to target one with
stabilizing the closed-loop time-varying system in sliding mode. The initial root is obtained so that
shifting distance of the surface may be minimized with respect to an initial error, and the intercept
is produced so that the surface may pass the initial error. Under the allowable input, fast shifting
of the surface and movement of the repeated root enable the error convergence rate to be increased.
The proposed sliding mode control makes the error always remain on the surface from the
beginning, and therefore, the system is more insensitive to parameter uncertainties and external
disturbances. In simulation, the effectiveness of the proposed method is proved by comparison with
the conventional one.
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