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Abstract

Optimum Design of Robust Fuzzy Controller for Systems with uncertain parametters

Peyman pouresmaeil janbaz

An inverted pendulum model with the masses of cart and link as the uncertainties of the
system is considered in this thesis.the mounte carlo simulation method is used for simulating
the uncertainties.The average and variance of the operation scale and control signal are
considered as the four cost functions which should be optimized simulanneously.

The fuzzy controller is designed in such a way that it could stabilize the pendulum for
mentioned uncertainties and also various initial angle of pendulum and initial displacement of
the cart.

The Genetic Algorithm is applied to pareto optimum design of the fuzzy controller.In this
regard ,cost functions are selected in terms of time —weighted integral of the operation error
and control force error and the modified NSGA-II algorithm is used to achieve the optimum
controllers.Finally, pareto curves are given which show the set of non-prevalent optimum
points.In general one can select points as appropriate solution by compromising on one of the
cost functions.

Keywords: Fuzzy controller; Genetic algorithm; Inverted Pendulum; Multi-objective
optimization; Pareto; Robust;Mounte carlo
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' Membership functions
2_ Robust fuzzy control
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1. Inverted Pendulum
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! Multi Objective Optimization (MOO)
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