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Stepwise Fuzzy Moving Sliding Surface for Second—Order
Nonlinear Systems
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Abstract

This note suggests a stepwise fuzzy moving sliding surface using Sugeno-type fuzzy system and presents a sliding
mode control scheme using it. The fuzzy system has the angle of state error vector and the distance from the origin
in the phase plane as inputs and a first-order linear differential equation as output. The surface initially passes
arbitrary initial states and subsequently moves towards a predetermined surface via rotating or shifting. This method
reduces the reaching and tracking time and improves robustness. Conceptually the slope of the proposed fuzzy moving
sliding surface increases stepwise in the stable region of the phase plane. The surface, however, rotates continuously
because the surface is a fuzzy system. The asymptotic stability of the fuzzy sliding surface is proved. The validity of
the proposed control scheme is shown in computer simulation for a second-order nonlinear system.
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Fig. 1. Rotation of sliding surface when the state is in
2nd or 4th quadrant.
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