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Abstract

The fractional calculation is over 300 years old, but only in the last decades its ap-
plication arisen in many areas of science and engineering. The explanation for this
expansion in the scientific and tecnologic worlds is due to the good results obtained in
solving different problems, which have overcome the classics. On the other hand, in
the control area there was an increasing interest in the development of new strategies,
which resulted in new algorithms where the use of the fractional calculus revealed an
helpfull tool. In this paper we apply the fractional order concepts into two systems with
time delay. Several algorithms are investigated and compared, when integrated within
a Smith predictor structure and with an optimal fuzzy fractional PDA+1 controller in
which the parameters are tuned by a genetic algorithm. Simulations are presented as-
sessing the performance of the proposed fractional schemes.

Keywords: Genetic Algorithm, Optimization, PID controller, Fuzzy Logic, Fractional

Control, Smith Predictor, Fuzzy Controller

1. Introduction

Fractional calculus (FC) is a generalization of the integral and differential equations
to an arbitrary order, which are used to model real systems as well in the process
control. In fact, the FC gives more flexibility in the control of systems, due to have
more degrees of freedom, which leads to the improvement in their control and tuning.
Some works and applications in this area are in the field of thermal systems, electrical

transmission lines, mechanical or robotic systems [[1, 12, |3} 14} |5 16].
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