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Abstract

Pareto Optimum Design of Fuzzy Fractional PID Controller

Maryam Hanif

PID controllers have a long history in control engineering and are acceptable for many real
applications due to their simplicity in architecture and therefore there is a continuous effort to
improve their quality and robustness. One of the possibilities to improve PID controllers is to use
fractional order controllers with non integer derivative and integration parts. This great flexibility
makes it possible to design controllers with much better performance superior to those obtained with
conventional (integer order) controllers, therefore preparing the designer with a vast design area.
Fuzzy control schemes by the use of the knowledge of experts make tuning of the controllers easier
and more reliable and flexible. In this thesis optimal fuzzy logic is used to tune the controller
parameters, which is the novelty of the work. The main problem with fuzzy control is how to design
membership functions for inputs and outputs and also the fuzzy rules. Today the most popular way to
design a fuzzy system for control is to use optimization procedures. Genetic algorithm as one of the
best known algorithms among different evolutionary algorithms has gained significant attention in
this field in recent years of control researches. Fuzzy system which is used to tune the controller
parameters in this thesis is designed by the use of multi objective optimization with Modified
NSGAII algorithm. Membership functions of fuzzy inputs which are error and change in error of the
system response and outputs which are five design parameters of PI¥D# and also fuzzy rules are
designed using the optimization algorithm mentioned above.

Therefore the fractional PID controller is designed and tuned by the use of fuzzy control and genetic
algorithms.

Key words :
PID controller, Fuzzy Control, Fractional Calculus, Multi objective optimization, Genetic algorithms
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Fractional Equations




