
9201-21No.- 2vol.  University Journal of Hama 

 

 

FLS
SUGENO

Sugeno

FLS

Uncertainty

SugenoFLS

FLS

MATLAB®

MSEMAPE

Sugeno 



9201-21No.- 2vol.  University Journal of Hama 

 

 

Modification of Membership Function in Fuzzy Least Square (FLS) 
Method and Its Merge with Sugeno Fuzzy Inference System for Data 

Uncertainty Process

Hadia Tohmaz *, Mostafa Ranneh**, Abdulkader Joukhadar* 

(Received:25 February 2019, Accepted:30 May 2019) 

ABSTRACT: 

Key words: uncertainty, Fuzzy Logic, membership function, Sugeno fuzzy inference system, (FLS) fuzzy least 
square. 
 
 
 
 
 
 

PhD student Dept. Mathematical Statistic, Faculty of Science, University of Aleppo, Aleppo, Syria. 
** PhD, Associate Professor Dept. Mathematical Statistic, Faculty of Science, University of Aleppo, Aleppo, Syria. 
*** PhD, Associate Professor Dept. Mechatronics Engineering, Faculty of Electrical and Electronic Engineering, University of 
Aleppo, Aleppo, Syria. 

 

Data is often encounters problems during collection and tabulation as existence 
of missing, outlier, or uncertainty values. This would affect the validation of the 
results. 
This paper provides uncertainty study and its process using proposed method. 
This method for uncertainty values corrections is proposed using both Sugeno 
fuzzy inference system and (FLS) fuzzy least square. As soon as modify of 
membership function in fuzzy least square, with fuzziness of dependent variable 
data, that work to minimize spread values in the target function to obtain the 
coefficients which approximate the uncertainty values to their original values. 
In this paper, the proposed idea is applied to a sinusoidal signal using MATLAB® 
toolbox with additive uncertainty. The application of the proposed method shows 
that the accuracy of the correction is 99% using two statistical criteria; the mean 
square error (MSE) and mean absolute percentage error (MAPE) compared to 
the traditional least square method used by the Sugeno inference system.  
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2.55 0.69819 0.7384 0.69819 0.68819 0.70819 0.71829 0.02010 0.02010 

2.58 0.72847 0.7422 0.72847 0.71847 0.73847 0.73535 0.00688 0.00688 

2.61 0.74633 0.7460 0.74633 0.73633 0.75633 0.74620 0.00012 0.00012 

2.64 0.68648 0.7499 0.68648 0.67648 0.69648 0.71820 0.03171 0.03171 

2.67 0.71065 0.7537 0.71065 0.70065 0.72065 0.73221 0.02155 0.02155 

2.7 0.73554 0.7576 0.73554 0.72554 0.74554 0.74657 0.01102 0.01102 

2.73 0.66194 0.7614 0.66194 0.65194 0.67194 0.71169 0.04974 0.04974 

2.76 0.78322 0.7652 0.78322 0.77322 0.79322 0.77425 0.00897 0.00897 

2.79 0.72018 0.7691 0.72018 0.71018 0.73018 0.74465 0.02446 0.02446 

2.82 0.79511 0.7729 0.79511 0.78511 0.80511 0.78403 0.01107 0.01107 

2.85 0.73970 0.7768 0.73970 0.72970 0.74970 0.75825 0.01855 0.01855 

2.88 0.79052 0.7806 0.79052 0.78052 0.80052 0.78558 0.00494 0.00494 
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