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Abstract

Among the numerous control techniques developed, preserving  the
simplicity of the on/off control action, Variable Structure Control (VSC) or

Sliding Mode Control (SMC) techniques offer important desirable features like

disturbance rejection and order reduction.

SMC design provides a systematic approach to the problem of maintainin g
stability and consistent performance in the face of modeling imprecision. The
major drawback that sliding mode control suffers from is the chattering
phenomenon, which is a zigzag motion along the sliding surface caused by the
high frequency motion on the sliding surface. This phenomenon is an undesirable

property since it excites unmodeled dynamics and results in tear and wear in the

mechanical systems.

In this work several methods are proposed to reduce the chattering. One of
these methods is to use the boundary layer solution to smooth the hard switchin g
signal. This solution is compared to another one represented by involving the
intelligent systems to enhance the performance of the sliding mode controller
system like involving the Genetic algorithm (GA) and the fuzzy tuning technique.

The GA s used for optimal selection of the discontinuous gain of the
sliding moede control structure. This method can efficiently choose the appropriate
gain parameters based on a proposed fitness function employed (o increase the
speed of the system response during the reaching phase where the uncertainties
and disturbances have an influence on the system behavior, and on the other hand
to reduce the chattering in the sliding phase.

A fuzzy tuning technique is also used to replace the sign function of the
discontinuous controller part by a number of [uzzy rules that can attenuate the

chattering and reduce the time required by the states to hit the sliding surface.
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GA has proved its efficient ability to attenuate chattering and reduce the
hitting time compared to other methods. Concerning the linear system GA
required (3.12%) from the total time to drive the states to the surface while the
boundary luyer solution required (12.5%) from the total time and fuzzy
mechanism required(60%)of the total time to reach the surface. For the inverted
pendulum system GA required (0.4%) from the total time for the states to hit the
surface, the boundary layer needed (23%), finally fuzzy controllers spent (12.5%)

from the total time driving the states to hit the sliding surface.
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