
BULETINUL INSTITUTULUI POLITEHNIC DIN IAŞI 

 TOMUL LIV (LVIII), FASC. 4, 2008 

ELECTROTEHNICĂ, ENERGETICĂ, ELECTRONICĂ 

629 

NEW METHODS TO IMPROVE FUZZY LOGIC CONTROLLERS 

PERFORMANCE 

BY 

*L. MASTACAN 

Abstract. In real time applications for fuzzy control, to avoid the computing of the complex 

algorithm of fuzzy rules inference, look-up decision tables are usually implemented. The 

paper presents a method to compute by interpolation control values from a look-up decision 

table. With a PI-like fuzzy logic controller in a new method design and the interpolation 

method the increment of the control value can be optimal adjusted to obtain the best control 

performance. The experimental results of a tank liquid level fuzzy control and of a DC 

motor speed fuzzy control are illustrative. 
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1. Introduction  

 Starting from Zadeh idea of fuzzy control the first real time application of 

the new control method was developed by Mamdani [1], [2]. Mamdani 

introduced a simplified fuzzy inference method to avoid the very high 

computational complexity of the method proposed by Zadeh.  

 The method implemented by Mamdani is known as Mamdani controller.  

In a Mamdani controller the fuzzy control values are computed off line and 

stocked in memory in the form of a look-up decision table. In real time control, 

only quantizations of the fuzzy controller input values are performed and the 

corresponding value of the look-up decision table is obtained. If the output 

quantization is linear, values contained in the look-up decision table are 

multiplied by a constant and then applied to the process as control variables. 

 From a look-up decision table is obtained only the finite number of crisp 

control values introduced in it. This number is equal with the number of the 

quantization intervals of the output universe of the fuzzy controller. 

 The control performance is not good if a single look-up decision table is 

used. To decrease the output oscillations amplitude of the system is necessary 

to have the possibility that the fuzzy controller to apply big control values if the 

system error is large and small control values if the system error is acceptable.  

 Usually, the fuzzy controller must to manipulate two look-up tables, one for 

a coarse control and the other for a fine control. These look-up tables differ for a 

control variable by the step of quantization. Both coarse and fine look-up 

decision tables have finite number of crisp control values. The smaller fine 




