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Super-Twisting Algorithm-based Dynamic Sliding Mode Controller for T-S
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Abstract: To address the chattering problem in sliding mode control,a dynamic sliding mode con-
troller for T-S fuzzy descriptor system based on the super-twisting algorithm is designed. Firstly, a
novel dynamic sliding surface is constructed. The process of dynamic sliding mode motion is de-
scribed using a descriptor system. Additionally, a control method based on output feedback of dy-
namic sliding mode is employed for system design. The algorithm combines convex optimization
with status-input augmentation to analyze sufficient conditions for asymptotic stability of the sys-
tem. Secondly, a second-order and continuous controller is designed using a multivariable super-
twisting algorithm , which effectively alleviates the chattering inherent in sliding mode control sys-
tems. Experimental results demonstrate that the proposed controller enables the system state to reach
the sliding surface within a finite time and maintain in a stable sliding mode , effectively eliminating
the chattering and enhancing the control performance of the system.
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