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Design of an Adaptive Variable Structure Control
using Fredholm Integral Formulae for the Uncertainties
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(Dong Sang Yoo)

Abstract : In deterministic design of feedback controllers for uncertain dynamic systems, the upper bound of the uncertainty is very
important to guarantee the stability of the closed loop system. In this paper, we assume that the upper bound of the uncertainty is
formulated using a Fredholm integral equation of the first kind, that is, an integral of the product of a predefined kernel with an
unknown influence function. We propose an adaptation law that is capable of estimating this upper bound. Using this adaptive upper
bound, we design an adaptive variable structure control (AVSC), which guarantees asymptotic stability/ultimate boundedness of
uncertain dynamic systems. The illustrative example shows the proposed AVSC is effective for uncertain dynamic systems.
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