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ABSTRACT—The aim of the study is to show the effect of the generation number used 
on the genetic algorithms applied to the fuzzy PI-type controller. The study was carried 
out on the dc motor by using the PC. The motor speed data were transferred to the PC via 
interface circuit. The required control signal was produced by using a program written in 
the C++ language and it was applied to motor the interface circuit again. The results 
obtained for 10 generations and 30 generations were compared. 
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1.  INTRODUCTION 
In control or robotic engineering, motor control plays a major role and is an unavoidable part, 

regardless of whether it is speed or position control [1]. The effectiveness of a controller can be 
justified by performance objectives such as for high precision or rapid movement. 

The PI controller is unquestionably the most commonly used control algorithm in the process 
control industry [2]. The main reason is its relatively simple structure, which can be easily 
understood and implemented in practice, and that many sophisticated control strategies, such as 
model predictive control, are based on it. In spite of its wide spread use there exists no generally 
accepted design method for the controller. The PI controllers have traditionally been tuned 
empirically, e.g. by the method described in Ziegler & Nichols [3]. Because of this features, this 
study aims using PI-type fuzzy (FPI) controller to control speed of dc motor by using genetic 
algorithms (GAs). 

As it well known, the design of fuzzy controllers (FCs) requires the choice of (a) number of 
linguistic rules and their formulation; (b) a number and shape of membership functions are 
defined on a normalized sets of objects; (c) input and output scale factors; (d) type of output, i.e. 
the value of the control variable or its increment (PI-type fuzzy controllers) [4,5]. The setup of a 
fuzzy controller is usually carried out manually by means of simulation, by experiments on a 
prototype of the system at hand or both [6]. 

Fuzzy logic control (FLC) has excelled in dealing with systems that are complex, ill-defined, 
non-linear, or time-varying.  FLC is relatively easy to implement, as it usually needs no 
mathematical model of the controlled system. This is achieved by converting the linguistic control 
strategy of human experience or expert’s knowledge into an automatic control strategy. 

Some successful applications of the FLC are due to the fact that the fuzzy rules are obtained 
on the basis of the experts or the experienced operators. Since the human knowledge is introduced 
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