
BULETINUL INSTITUTULUI POLITEHNIC DIN IAŞI 

 TOMUL LIV (LVIII), FASC. 4, 2008 

ELECTROTEHNICĂ, ENERGETICĂ, ELECTRONICĂ 

623 

TEMPERATURE FUZZY CONTROL USING VIRTUAL 

INSTRUMENTATION 

BY 

*L. MASTACAN, *I. OLAH and *C.C. DOSOFTEI 

Abstract. The paper presents a fuzzy logic controller used to control the temperature of an 

electrical heating battery. The fuzzy logic controller is implemented on an IBM-PC using 

virtual instrumentation in LabVIEW software from National Instruments. The temperature 

control is based on the use of a fuzzy algorithm in order to get the best performances: time 

response as short as possible, small overshoot and zero steady state error. The experimental 

results clearly emphasize the capabilities of the proposed method to realize the desired 

performances. 
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1. Introduction  

Fuzzy logic enables us to incorporate human intelligence into automatic 

control [1]. By means of fuzzy algorithms based on intuition and experience of 

operators, the non-linear systems or systems which mathematical models are 

unknown or too complex to be treated analytically, can be easily controlled. 

Fuzzy logic controllers based on “if - then” linguistic rules and approximate 

reasoning have been utilized in many fields. 

 The design of a fuzzy logic controller starts from a mathematical model of 

the process or from a linguistic model of the process which emulate the 

behaviour of a skilled operator [2]. The experience of operators working with 

the process allows finding the fuzzy controller structure and the linguistic rule 

base. Then the fuzzy controller parameters can be tuned by an on - line 

optimization method to obtain a better behaviour of the plant.  

 To implement a fuzzy logic controller for a real time application, the fuzzy 

algorithm computation time is an important criterion. Usually, look-up decision 

tables are used in order to decrease the computation time, especially in the 

fuzzy inference reasoning and output defuzzification. The computations are 

carried out off-line and the results are stocked in memory in the form of look-up 

decision tables. The computation time is shorter because it is necessary to 

perform only the fuzzy variables quantization and to extract from the look-up 

decisions tables the corresponding control values. When output quantization is 

linear, the values contained in the look-up tables are multiplied by different 




