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A new high-order sliding mode tracking differentiator
with variable gain

ZHAOQO Zuoping, YU Jingdong, JIN Shanhai
( College of Engineering s Yanbian University, Yanji 133002, China )

Abstract: Aiming at the problems that the traditional high-order sliding mode tracking differentiator has
significant overshoot and the noise suppression ability is poor, a new variable gain high-order sliding mode
tracking differentiator is proposed. The proposed differentiator improves the structure of the traditional high-
order sliding mode tracking differentiator to reduce the overshoot in the response stage. By introducing the
Sigmoid variable gain function, the gain can be automatically changed to the size of the tracking error, so as to
balance the response speed and the filtering performance. Numerical simulation results show that the overshoot
produced by the new variable gain high-order sliding mode tracking differentiator proposed in this paper is not
only smaller than the overshoot produced by the traditional high-order sliding mode tracking differentiator,
but its filtering performance is also significantly better than the traditional high-order sliding mode tracking
differentiator without reducing the response speed. Therefore, the new differentiator has a good application
prospect for improving the estimation accuracy of high-order derivatives of noisy signals.
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