
  

 

Abstract—In this paper, a new method has been defined to 

measure the degree of similarity between generalized fuzzy 

numbers and some properties of the proposed similarity 

measure have been discussed with examples. The proposed 

similarity measure is more accurate, robust, free from defect 

and precise due to the reason that the proposed similarity 

measure includes minimal parameters to define a generalized 

fuzzy numbers. This novel similarity measure has many 

applications in the fields of Clustering, Pattern recognition, 

Finger-Print matching, Fuzzy risk analysis, Decision- making 

and Image processing. 

 

Index Terms—Fuzzy numbers, similarity measure, 

generalized fuzzy numbers. 

 

I. INTRODUCTION 

Zadeh introduced a concept of fuzzy sets, which has been a 

mathematical model to solve with imprecision [1]. The 

concept of similarity is fundamentally important in almost 

every scientific field. Degree of similarity measures of fuzzy 

numbers is very important in fuzzy decision making, fuzzy 

clustering, fuzzy risk analysis, image processing, pattern 

recognition [2], [3], [4] - [9], [10] - [12]. Some researchers 

have dealt with similarity measures for generalized fuzzy 

numbers in [3], [13], [14], [15], [16], [17]. All the similarity 

measures defined for generalized fuzzy numbers faces some 

drawback and fail to provide accurate result in some cases. In 

this paper, a new similarity measure has been proposed for 

generalized fuzzy numbers which includes minimal 

parameters to define a fuzzy number and hence it is accurate 

with less time. 

This paper is organized as follows. Section 2 briefly 

reviews the definition of generalized fuzzy number and the 

existing similarity measure defined in [12]. Section 3 

provides the new similarity measure between the generalized 

fuzzy numbers, some of its properties and comparison of the 

proposed measure with existing measure. In section 4, 

conclusions are drawn. 

 

II. PRELIMINARIES 

Here we give a brief review of preliminaries. 

A generalized fuzzy number  ,,,,, wdcbaA  where 
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10  dcba  and ,10  w  is a fuzzy subset 

of the real line R with membership function A  which has 

the following properties [9]. 

(a) A  is a continuous mapping from R to the closed 

interval   ,,0 w  .10  w  

(b)   0xA  for all  ax , . 

(c) A   is strictly increasing on  ba, . 

(d)   wxA    for all  cbx , , where w  is a 

constant and 10 w . 

(e) A  is strictly decreasing on  dc, . 

(f)   0xA  for all   ,dx . 

In a generalized fuzzy number, A is linear in  ba,  and 

 ,,dc  then it is called generalized trapezoidal fuzzy 

number.  

Wei and Chen defined a new approach for similarity 

measures of generalized fuzzy numbers and compared with 

existing similarity measures [12].  

Let  AwaaaaA ,,,, 4321  and 

 BwbbbbB ,,,, 4321  be two generalized trapezoidal 

fuzzy numbers. Then the degree of similarity ),( BAS  

between the generalized trapezoidal fuzzy numbers A  and 

B  can be calculated as follows: 

 
 BA

BA

i

ii

wwBPAP

wwBPAP

ba

BAS

,max))(),(max(

,min))(),((min

4

||

1),(

4

1






























     

 (1) 

where )(AP  and ),(BP  the perimeters of the generalized 

trapezoidal fuzzy numbers A  and B  respectively are 

defined as follows:  
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The larger the value of ),,( BAS the greater the similarity 

between the fuzzy numbers A  and B . 

But the above defined similarity measure also fails to 

provide accurate results at some cases which will be dealt in 

further section. 

 

III. THE NOVEL SIMILARITY MEASURES BETWEEN 

GENERALIZED FUZZY NUMBERS 

In this section, we present a new method for the degree of 

similarity between generalized fuzzy numbers and prove 

some properties of the proposed similarity measure.  

Let  AwaaaaA ,,,, 4321  and 

 BwbbbbB ,,,, 4321 be two generalized trapezoidal 

fuzzy numbers. Then the degree of similarity ),( BAS  

between the generalized trapezoidal fuzzy numbers A  and 

B  is given by 
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where )(AP  and )(BP  are  
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Clearly )(AP and )(BP  are the minimum distances of 

the generalized trapezoidal fuzzy number A  and B  

respectively which includes height and scales of generalized 

fuzzy number. The larger the value of ),( BAS , the greater 

the similarity between the fuzzy numbers A  and .B  

A. Properties of Proposed Similarity Measure 

Property 1: The similarity measure of the two generalized 

trapezoidal fuzzy number must lie between 0 and 1 i.e. 

1),(0  BAS . 

Property 2: Two generalized trapezoidal fuzzy numbers 

A  and B  are identical if and only if 1),( BAS . 

Property 3: ),(),( ABSBAS  . 

Property 4: If  1,,,, aaaaA   and  1,,,, bbbbB   

are two real numbers, then ||1),( baBAS  . 

B. Drawbacks of the Existing Similarity Measure 

1)  Consider the generalized fuzzy numbers 

 0,4.0,3.0,2.0,1.0A  and 

 0.1,4.0,3.0,2.0,1.0B , where 0Aw  and 

0.1Bw
 
as in the following figure.  By equation 1, the 

similarity measure between A  and B (=0.1759) is 

more when compared to the similarity measure between 

A  and 0.086)(=B  using proposed method. 

 
2) Consider the generalized fuzzy numbers A  and B  

where  2.0,01.0,01.0,01.0,01.0A  

and  0.1,95.0,94.0,90.0,89.0B . Since the 

generalized fuzzy numbers A  and B  are entirely 

different the similarity measure between A  and B  are 

definitely less. But the proposed method also gives the 

accurate degree of similarity between A  and B  

(=0.017) when it is compared with degree of similarity 

between A  and 0.176)(=B by equation 1.   

3) Consider the generalized fuzzy numbers 

 1,3.0,2.0,1.0,1.0A  and  

 ,0.1,6.0,6.0,4.0,4.0B

 1,5.0,3.0,1.0,1.0C and

 0.1,85.0,65.0,45.0,45.0D . By equation 1, we 

yield S(A, B) = S(C, D) = 0.65 which is illogical. But by 

the proposed method we get S(A,B) = 0.67 ≠0.65. 

4) Consider the generalized fuzzy numbers 

 1,3.0,2.0,1.0,1.0A  and 

 ,0.1,4.0,4.0,3.0,2.0B

 1,4.0,3.0,2.0,1.0C  and 

 0.1,55.0,45.0,35.0,25.0D . By equation 1, we 

yield S(A, B) = S(C, D)=0.85 which is anti-intuitive to 

S(C, D) =0.85 > S(A, B)= 0.8485. 

5) Consider  1,5.0,4.0,1.0,0A

 1,4.0,3.0,2.0,1.0B  1,5.0,4.0,1.0,0C  

and  0.1,5.0,4.0,3.0,2.0D . By equation 1, we 

get S(A, B) = S(C, D) which is anti-intuitive to S(C, D) = 

0.887 <S(A, B) = 0.883. 

C. Importance of the Proposed Similarity Measure 

Wei and Chen defined a similarity measure of generalized 

fuzzy numbers which is the function of a, b, c, d, and w which 

are the parameters of generalized fuzzy numbers [12]. But the 

proposed similarity measure is again smaller function of a, b, 

c, d, and w which includes height and all scales of generalized 

fuzzy number by excluding repetition. So this proposed 

measure obviously reduces the running time of the 

programme.  

 

IV. CONCLUSION 

In this paper, a new similarity measure between 

generalized fuzzy numbers has been defined by modifying 
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the method of Wei and Chen by excluding the repetition of 

parameters [12]. So it reduces the time complexity and some 

of drawbacks of the existing similarity measure are being 

overruled by the proposed measure.  
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