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Abstract

Multi-objective Optimal Robust Controller Design for Uncertain

Nonlinear Systems using Evolutionary Algorithms

Amir Hajiloo

J

In this thesis the optimal robust controller design for nonlinear uncertain systems will be
investigated by multi-objective optimization. The aim of this thesis is using intelligent
methods with multi-objective optimization to enhance the performance of the
conventional control methods. Different methods such as fractional order controller,
feedback linearization, and sliding mode will be used for this purpose. Also, the
considered plants are uncertain, therefore, the controller should be designed robustly in
order to cope with the uncertainty effects. The obtained results lead to discovering the
trade-off between objective functions. Also, using intelligent methods such as fuzzy logic
cause to increase the performance of each control method. The results show the

supremacy of the proposed method in comparison with conventional ones.

Keywords: Robust Control, Fractional Order Controller, Sliding Mode Control, Feedback
Linearization, Multi-Objective Optimization.
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“For since the fabric of the universe is most perfect
and the work of a most wise Creator, nothing at all
takes place in the universe in which some rule of
maximum or minimum does not appear.”

- Leonard Euler
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7 Pareto front
8 Multi-objective Optimization



