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Abstract: The hesitant fuzzy linguistic term sets (HELTSs), which canbe used to represent an expert’s hesitant preferences when
assessing a linguistic variable, increase the flexibility of eliciting and representing linguistic information. The HELTSs have attracted
a lot of attention recently due to their distinguished powerand efficiency in representing uncertainty and vagueness within the process
of decision making. To enhance and extend the applicabilityof HELTSs, in this paper we first review on some fuzzy distancemethods,
then we present a new fuzzy distance measure based on end points and core, which is far simple, and easier than previous methods.
Finally, some numerical examples illustrate the presentedmethod as well as comparing it with other various ones.

Keywords: Fuzzy distance measure, Trapezoidal fuzzy numbers, Triangular Fuzzy numbers (TFN), Image processing

1 Introduction

Fuzzy distance can be widely usage in attribute
importance. Many fuzzy distance indices have been
proposed since 1965. Some of the methods used crisp
number to calculate the distance between two trapezoidal
fuzzy numbers [1,2,3,4,5,6,7,8,9]. Human intuition says
that the distance between two uncertain numbers should
as a collection of points with different degrees of
belongingness, then the distance between two fuzzy
numbers is noting but the collection of pairwise distance
between the elements of the respective fuzzy numbers
[10,11,12]. Therefore, we pay to other methods for fuzzy
distance, which used fuzzy distance to calculate the
distance between two fuzzy numbers and introduce a
fuzzy distance for normal fuzzy numbers.

One of the first fuzzy distance method was introduced
by voxman [12] through using r-cut. In 2006,
Chakraborty and Chakraborty [10] introduced a fuzzy
value distance measured by using r-cut of two generalized
fuzzy numbers. Then Guha and Chakraborty [13] showed
that their previous method could be developed to a new
similarity measure with the help of the fuzzy distance
measure. It is obvious that, the distance between the fuzzy
number A and zero is more suitable to be A. However, by
Chakraborty method the distance between the fuzzy
number A and zero is not A.

Hajjari [16] presented a fuzzy Euclidean distance for
fuzzy data. Hajjari first described positive fuzzy number,
negative fuzzy number and fuzzy zero to represent some
new definitions, and then the author discussed fuzzy
absolute, equality and inequality of fuzzy numbers based
on these concepts and some useful properties too. The
aforementioned concepts used to produce the distance
between two fuzzy numbers as a trapezoidal fuzzy
number.

Abbasbandy and Hajighasemi [15] introduced a
symmetric triangular fuzzy number (TFN) as a fuzzy
distance based on r-cut concept. All the above-mentioned
distance methods used the r-cut concept to calculate the
fuzzy distance. There are some other distance methods,
which have used other fuzzy concept. Many distance
methods for fuzzy numbers have been discussed [16,17,
18]. Most of these approaches applied r-cut concept and
can consider general fuzzy numbers in one dimension
space. Nowadays one of the most applicable types of
fuzzy numbers is triangular fuzzy numbers. In this paper,
we apply this kind of fuzzy numbers for a new distance
measure.

The rest of the paper is organized as follows: Section
2 contains the basic definitions and notations that will be
used in the remaining parts of the paper. In Section 3, we
review some different fuzzy distance methods. Section 4
includes a new Approach to determine fuzzy distance
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measure and some properties. Some numerical examples
demonstrate the advantages of the reviewed methods and
compared results in section 5. The paper is concluded in
Section 6.

2 Preliminaries

In general, a generalized fuzzy numberA is described as
any fuzzy subset of real lineR, whose membershipµA(x)
can be defined as [20]:

µA(x) =











LA(x), a≤ x≤ b,
ω , b≤ x≤ c,
RA(x), c≤ x,.
0, otherwise,

(1)

where 0≤ ω ≤ 1 is a constant,LA(x) : [a,b]→ [0,ω ]
andRA(x) : [c,d] → [0,ω ] are two strictly monotonically
and continuous mapping. Ifω = 1, thenA is a normal
fuzzy number. If LA(x) = ω(x − a)/(b − a), and
RA(x) = ω(d− x)/(d− c) then it is a trapezoidal fuzzy
number and is usually denoted byA = (a,b,c,d;ω) or
A = (a,b,c,d) if ω = 1. In particular, whenb = c, the
trapezoidal fuzzy number is reduced to a triangular fuzzy
number denoted byA= (a,b,c,d;ω) or A= (a,b,c,d) if
ω = 1. Therefore, triangular fuzzy numbers are special
cases of trapezoidal fuzzy numbers.
SinceLA(x) andRA(x) are both strictly monotonically and
continuous functions, their inverse functions exist and
should also be continuous and strictly monotonically. Let
µ−1

L : [0,ω ] → [a,b] and µ−1
R : [0,ω ] → [c,d] be the

inverse functions ofLA(x) andRA(x), respectively. Then
L−1

A (r) and R−1
A (r) should be integrable on the close

interval [0,ω ]. In other words, both
∫ ω

0 L−1
A (r)dr and

∫ ω
0 R−1

A (r)dr should exist. In the case of trapezoidal fuzzy
number, the inverse functionsL−1

A (r) andR−1
A (r) can be

analytically expressed as

L−1
A (r) = a+(b− c)r/ω , 0≤ ω ≤ 1, (2)

R−1
A (r) = d− (d− c)y/ω , 0≤ ω ≤ 1. (3)

The set of all elements that have a nonzero degree of
membership ina is called thesupportof A, i.e.

supp(A) = {x∈ X | µA(x)> 0}. (4)

The set of elements having the largest degree of
membership iñA is called thecoreof A, i.e.

core(A) = {x∈ X | µA(x) = sup
x∈X

A(x)}. (5)

In the following, we will always assume thatA is
continuous and bounded supportsupp(A) = (a,d). The
strong support ofA should besupp(A) = [a,d].

Definition 1. A function s: [0,1]−→ [0,1] is a reducing
function if s is increasing and s(0) = 0 and s(1) = 1. We
say that s is a regular function if

∫ 1
0 s(r)dr = 1

2.

Definition 2. If A is a fuzzy number with r-cut
representation,

[

L−1
A (r),R−1

A (r)
]

, and s is a reducing
function then the value of A (with respect to s) is defined
by

Val(A) =
∫ 1

0
s(r)

[

L−1
A (r)+R−1

A (r)
]

dr . (6)

Definition 3. If A is a fuzzy number with r-cut
representation,

[

L−1
A (r),R−1

A (r)
]

, and s is a reducing
function then the ambiguity of A (with respect to s) is
defined by

Amb(A) =
∫ 1

0
s(r)

[

R−1
A (r)−L−1

A (r)
]

dr. (7)

Definition 4. Let A is a fuzzy number. The absolute value
of the fuzzy number A is denoted by|A| and defined as
follows [21]:

| A(x) |=

{

0, x< 0,
A(x)∨A(−x), x≥ 0, (8)

And for all r ∈ [0.1],

[|Ax|]r =







[A]r , L−1
A (r)≥ 0,

[0, |L−1
A (r)| ∨R−1

A (r)], L−1
A (r)≤ 0≤ R−1

A (r),
[−R−1

A (r),−L−1
A (r)], L−1

A (r)≤ R−1
A (r)≤ 0,

(9)
where [A]r = ⌊L−1

A (r),R−1
A (r)⌋ is the r-cut

representation ofA and [|Ax|]r is the r-cut representation
of |A|, respectively.

3 Some existing fuzzy distance methods

In this section, we briefly review some existing fuzzy
distance measure. Different authors have constructed
different fuzzy distance measure between two fuzzy
numbers. Some of them are discussed here.

3.1 Voxman’s fuzzy distance measure [12]

Here, we briefly describe the fuzzy distance measure by
Voxman [12]. The fuzzy distance function ofF,

{

∆ : F ×F −→ F
∆(A,B)(z) = supmin|x−y|=z{µA(x),µB(y)}

For each pair of fuzzy numberA, B let ∆A,B denoted
the fuzzy number∆(A,B).
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If the r- cut representation of∆AB = (L(r),R(r)) is
given by

L(r) =























max{µB(r)− µA(r),0}, if

(µA(1)+ µA(1))≤ µB(1)+ µB(1)

max{µA(r)− µB(r),0}, if

(µB(1)+ µB(1))≤ µA(1)+ µA(1)
(10)

and

R(r) = max{µA(r)− µB(r),µB(r)− µA(r)} (11)

3.2 Cheng’s distance method [22]

In order to determine the centroid point(xA,yA) of a fuzzy
number, Cheng [22] provided a formula. Wang et al. [23]
found from the point of view of analytical geometry and
showed the corrected centroid point as follows:

xA =

∫ b
a xLA(x)dx+

∫ c
b xdx+

∫ d
c xRA(x)dx

∫ b
a LA(x)dx+

∫ c
b dx+

∫ d
c RA(x)dx

yA =
[
∫ ω

0 yR−
A1(y)dy−

∫ ω
o yL−A 1(y)dy

∫ ω
0 R−

A 1(y)dy−
∫ω
o L−

A 1(y)dy
(12)

For non-normal trapezoidal fuzzy number
A = (a,b,c,d;ω) formulas (14) lead to following results
respectively.

xA = 1/3[a+b+ c+d−
dc−ab

(d+ c)− (a+b)
]

yA = ω/3[1+
c−d

(d+ c)− (a+b)
]. (13)

Since non-normal triangular fuzzy numbers are,
special cases of normal trapezoidal fuzzy numbers with
b= c, formulas (15) can be simplified as

xA = 1/3[a+b+ c+d], yA = ω/3. (14)

Cheng [22] formulated his idea as follows:

R(A) =
√

x2
A+ y2

A, (15)

whereR(A) is the distance between the fuzzy number
A and origin point.

3.3 Chakraborty et al.’s fuzzy distance measure
[10]

Consider two generalized fuzzy numbers as
A = (a1,a2;β1,γ1) and A2 = (b1,b2;β2,γ2). Therefore,
the r-cut of A1 and A2 represents two intervals,
respectively[A1]r = [AL

1(r), AR
1(r)] and [A2]r = [AL

2(r),
AR

2(r)], for all r ∈ [0,1].
It is employed the interval-difference operation for the

intervals[A1]r = [AL
1(r),A

R
1(r)] and[A2]r = [AL

2(r),A
R
2(r)]

to formulate the fuzzy distance betweenA1 andA2. So, the
distance between[A1]α and[A2]α for everyr ∈ [0,1] can
be one of the following:
either (a)

[A1]r − [A2]r i f
AL

1(1)+AR
1(1)

2
≥

AL
2(1)+AR

2(1)
2

,

or (b)

[A2]r − [A1]r i f
AL

1(1)+AR
1(1)

2
<

AL
2(1)+AR

2(1)
2

.

To consider both notations together an indicator
variableλ is used such that

λ ([A1]r − [A2]α)+ (1−λ )([A1]r − [A2]r) = [dL
r ,d

R
r ].

Where

λ =















1, i f
AL

1(1)+AR
1(1)

2
≥

AL
2(1)+AR

2(1)
2

,

0, i f
AL

1(1)+AR
1(1)

2
<

AL
2(1)+AR

2(1)
2

,

(16)

Therefore, the fuzzy distance measure betweenA1 and
A2 is defined by

d(A1,A2) = (dL
α=1,d

R
α=1;θ ,σ), (17)

Where

θ = dL
α=1−max

{

∫ 1

0
dL

α dα,0

}

,σ =

∫ 1

0
dR

α dα −dR
α .

also in [10], the following metric properties are studied
as following:

(a1) : d(A1,A2) = (dL
r=1,d

R
r=1;θ ,σ)is a positive fuzzy numbers,

(a2) : d(A1,A2) = d(A2,A1),

(a3) : d(A1,A3)≤ d(A1,A2)+d(A2,A3)

3.4 Fuzzy distance given by Shan-Huo Chen et
al. [24]

Let A andB be two trapezoidal fuzzy numbers. Then the
fuzzy distance ofA andB is:

d(A,B) = |A−B| (18)
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3.5 Fuzzy distance given by Chen and Wang
[25]

In 2007, Chen and Wang [25] introduced a fuzzy distance
of two trapezoidal fuzzy numbers by using the GMIR and
the spread of the fuzzy numbers. This new idea gives us
two advantages, easy to calculate and easy to understand.
Now, we describe the definition again as follows.

Let A= (a1,a2,a3,a4) andB= (b1,b2,b3,b4) be two
trapezoidal fuzzy numbers, and their GMIR areP(A),
P(B) respectively. Assume

P(A) =
a1+2a2+2a3+a4

6

P(B) =
b1+2b2+2b3+b4

6
si = (ai −P(A)+bi −P(B))/2, i = 1,2,3,4

ci = |P(A)+P(B)+ si|/i, i = 1,2,3,4

then the fuzzy distance ofA andB is

C= (c1,c2,c3,c4) (19)

3.6 Fuzzy distance given by Hajjari [16]

Let A andB be two trapezoidal fuzzy numbers. The fuzzy
distance betweenA,B denoted bydist(A,B) and it was
defined as:

dist(A,B) = abs f(A−B), (20)

where Abs f(A) is the fuzzy absolute of the fuzzy
numberA, i.e.,

Asb f(A) =











A, A≻ 0

0, A≈ 0

−A, A≺ 0

(21)

and 0,A ≈ 0 and A ≺ 0, stand fuzzy zero number,
positive fuzzy number and negative fuzzy number
respectively as follows:

∀A∈ E : A≻ 0⇔
∫ ω

a (L−1
A (r)+R−1

A (r)) dr ≻ 0,

∀A∈ E : A≈ 0⇔
∫ ω

a (L−1
A (r)+R−1

A (r)) dr = 0,

∀A∈ E : A≺ 0⇔
∫ ω

a (L−1
A (r)+R−1

A (r)) dr ≺ 0,

alsoω be a constant such that 0≤ ω ≤ 1.

3.7 Fuzzy distance given by Guha and
Chakraborty [13]

Let us consider two generalized trapezoidal fuzzy number
as follows:

A= (a1,a2;β1,γ1;ω1), B= (b1,b2;β2,γ2;ω2)
r- cut representation ofA is denoted by:

[A]r = ⌊L−1
A (r),R−1

A (r)⌋, for 0≺ ω1 ≺ 1.

α- cut representation ofB is denoted by:

[B]r = ⌊L−1
B (r),R−1

B (r)⌋, for 0≺ ω2 ≺ 1.

The r- cut representation of the distance measure
between two fuzzy numbersA and B is denoted by
[dL

r ,a
R
r ] for r ∈ [0,ω ], ω = min(ω1,ω2).

Now the distance betweenA andB was defined by:

d(A,B) = (dL
r=ω ,d

R
r=ω ;θ ,σ)

ω = min(ω1,ω2)
(22)

Whereθ andσ is defined in the following way:

θ = dL
r=ω −max

{
∫ ω

0 dL
r dr,0

}

σ =

∣

∣

∣

∣

[

∫ ω
0 dR

r dr−dR
r=ω

]
∣

∣

∣

∣

3.8 Improved centroid distance method [26]

To overcome the drawback of Cheng’S distance [22]
method Abbasbandy and Hajjari [26] improved the
centroid distance method. They first introduced a sign
function as follows:

Definition 5. Let E stands the set of non-normal fuzzy
numbers,ω be a constant provided that0 < ω ≤ 1 and
γ : E →{−ω ,0,ω} be a function that is defined as:

∀A∈ E : γ(A) = sign
[

∫ ω

0
(L−1

A (r)+R−1
A (r)) dx

]

,

i.e.

γ(A) =















1
∫ ω

0 (L−1
A (r)+R−1

A (r)) dx

0
∫ ω

0 (L−1
A (r)+R−1

A (r)) dx

−1
∫ ω

0 (L−1
A (r)+R−1

A (r)) dx

(23)

It is clear for normal fuzzy numbersω = 1.
Then they combined Chen’s distance [22] method by

corrected formulae with sign function and presented the
improved centroid distance method as follows:

IR(A) = γ(A)R(A) (24)

in other words

IR(A) = γ(A)
√

x2
A+ y2

A (25)
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3.9 Sadi-nezhad et al.’s fuzzy distance measure
[27]

Sadi-Nezhad et al. [27] proposed a fuzzy distance
measure for two triangular fuzzy numbers based on left
and right points. They denoted fuzzy distance between
A = (x1,x2,x3) andB = (y1,y2,y3) asDAB = (d1,d2,d3)
such that:

d1 =

{

max{x1− y3,0} x2 ≥ y2

max{y1− x3,0} x2 ≤ y2

d2 = |x2− y2|

d3 = {max(y3− x1,x3− y1)}.

Consider triangular fuzzy numberA = (0,1,2) by
applying Sadi-Nezhad’s method, the distance betweenA
andA is (0,0,2) which is unreasonable. In the following,
we will present a new method to determine distance
between two triangular fuzzy numbers.

4 New fuzzy distance measure

In this part, we present a new method for fuzzy distance
measure.

Let A = (x1,x2,x3) and B = (y1,y2,y3) are two
triangular fuzzy numbers and distance betweenA andB is
denoted by DistAB where DistAB = (d1,d2,d3). We
calculated1, d2 andd3 as follows:

d1 =

{

|x1− y3| x2 ≥ y2

|y1− x3| x2 < y2

d2 = max{|x2− y2|,d1}

d3 =

{

0 x3 = y3

{max(y3− x1,x3− y1)} x3 6= y3

(26)

Remark.The proposed method is a metric.

1.DistAB ≥ 0
2.DistAB = DistBA
3.DistAC ≤ DistAB+DistBC

proof:

1.DistAB is a positive fuzzy number. Based on definition,
the parametersd1, d2 andd3 are non-negative.

2.DistAB = DistBA, Based on new method it is clear.
3.The triangular inequality:DistAC ≤ DistAB+ DistBC:

Let A= (x1,x2,x3), B= (y1,y2,y3) andC= (z1,z2,z3)
are three triangular fuzzy numbers and the distance
DistAC, DistAB andDistBC we should prove that:

DistAC ≤ DistAB+DistBC (27)

Let DistAC, DistAB andDistBC be three triangular fuzzy
numbers andDistAB+DistBC is a triangular fuzzy number
too.

Remark.Let A is a triangular fuzzy number andO is
original pointDistAO = Dist(A,O) = A.

proof: Let A= (x1,x2,x3) andO= (0,0,0), based on
new fuzzy distance measure, proof is clear.

Now we must compare these triangular fuzzy
numbers. According to A. kmbur et al. [28] if
A = (x1,x2,x3) and B = (y1,y2,y3) be two triangular
fuzzy numbers; we can use ranking function
R : F(R) → R for ranking these two numbers that in this
functionF(R) is a fuzzy set andR is a function that maps
a fuzzy set to a real number so:

i. A� B if and only if R(A)≥ R(B)
ii.A� B if and only if R(A)≤ R(B)
iii. A≈ B if and only if R(A) = R(B)

If B is a triangular fuzzy number ranking function can
be defined as follows:

R(A) =
1
4
(y1+2y2+ y3) (28)

Supposex2 ≤ y2 ≤ z2 then distances will be defined
According to our algorithm (we do not consider the equal
cases i.e.x1 = y1, x2 = y2 andx3 = y3), The number of
different cases is as follows:

d2 =

(

2
1

)

,d′
2 =

(

2
1

)

,d′′
2 =

(

2
1

)

d3 =

(

2
1

)

,d′
3 =

(

2
1

)

,d′′
3 =

(

2
1

)

If the combination of 4∗ 4∗ 4 equal to 64, then the
fuzzy number of

(3
2

)

could perform in 6 different
outcomes. Hence, we could elaborate the 64∗ 6 = 364.
Thus, we could prove the following similar hypotheses
since they are having same concepts.

We will only prove two of them.
The first mode:

DistAB = (d1,d2,d3) : d1 = y1− x3,d2 = |x2− y2|,

d3 = y3− x1.

DistBC = (d′
1,d

′
2,d

′
3) : d′

1 = z1− y3,d
′
2 = |z2− y2|,

d′
3 = z3− y1.

DistAC = (d′′
1 ,d

′′
2 ,d

′′
3) : d′′

1 = z1− x3,d
′′
2 = |x2− z2|,

d′′
3 = z3− x1.
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Then we prove that:

DistAC ≤ DistAB+DistBC →

(z1− x3, |x2− z2|,z3− x1)

≤ (y1− x3, |x2− y2|,y3− x1)

+(z1− y3, |z2− y2|,z3− y1)

DistAC, DistAB and DistBC are defined as the new
method. According to developed method in n-dimension,
actually, we will prove the following relation:

1
4
(z1− x3+2|x2− z2|+ z3− x1)≤

1
4
(y1− x3+2|x2− y2|

+y3− x1+ z1− y3

2|z2− y2|+ z3− y1)

From the above relation we have:

2|x2− z2| ≤ 2|x2− y2|+2|z2− y2|

This unequal is satisfied based on the properties of
absolute value.

The second mode:

DistAB = (d1,d2,d3) : d1 = y1− x3,d2 = |x2− y2|,

d3 = x3− y1.

DistBC = (d′
1,d

′
2,d

′
3) : d′

1 = z1− y3,d
′
2 = |z2− y2|,

d′
3 = y3− z1.

DistAC = (d′′
1 ,d

′′
2 ,d

′′
3) : d′′

1 = z1− x3,d
′′
2 = |x2− z2|,

d′′
3 = x3− z1.

Now we prove that:

DistAC ≤ DistAB+DistBC →

(z1− x3, |x2− z2|,x3− z1)

≤ (y1− x3, |x2− y2|,x3− y1)

+(z1− y3, |z2− y2|,y3− z1)

from the first mode we have:
1
4
(z1− x3+2|x2− z2|+ x3− z1)≤

1
4
(y1− x3+2|x2− y2|

x3− y1+ z1− y3

2|z2− y2|+ y3− z1)

From the above relation we have:

2|x2− z2| ≤ 2|x2− y2|+2|z2− y2|

This unequal is satisfied based on the properties of
absolute value.

The proposed method can be developed in
n-dimension. Let A and B are two points in n-
Dimensional space with triangular fuzzy number values
in each dimensions. The pointsA andB can be shown as:

A=

(

(

xn
1,x

n
2,x

n
3

)

,n= 1,2, ...,k

)

B=

(

(

yn
1,y

n
2,y

n
3

)

,n= 1,2, ...,k

)

DistAB = (dn
1,d

n
2,d

n
3) is the distance of thenth

component ofA from thenth component ofB anddn
1, dn

2
anddn

3 are related to from the left point, the centre and the
right point of this distance respectively. The distance
between each component can be calculated by the same
method. Then we define the total fuzzy distance between
and as following:

DistAB= DistAB1+DistAB2+ ...+DistABk

= (d1
1 +d2

1 + ...+dk
1,d

1
2 +d2

2 +dk
2,d

1
3

+ d2
3 + ...+dk

3). (29)

5 Numerical examples

The distance between zero and fuzzy numberA by
Chakraborty and Chakraborty [10] and Guha and
Chakraborty [13] has a drawback, in case that is notA,
i.e., d(A,0) 6= A, which is not a satisfactory result. But in
our method can overcome the shortcoming of
aforementioned methods:

DistA0 = A

Example 1.Let A = (0,0,0) and B = (0,0,0.33) are two
normalized fuzzy numbers, which are indicated in Fig. 1.
The distance measure betweenA and B by Chakraborty
and Chakraborty [10] is d(A,B) = (0,0,0). Also by Guha
and Chakraborty [13] obtained:d(A,B) = (0,0,0.33/2).
From Sadi-Nezhad’s method [27] DAB = (0,0,0.33). By
proposed method we getDistAB = (0,0,0.33) which, the
result is reasonable.

Example 2.Consider the data used in Sadi-Nezhad et al.
[27] i.e. the triangular fuzzy numberAi , i = 1,2,3,4 as
shown in Table 1.

Table 2 shows the distance results of theDistii by the
proposed methods and some other approaches. According
to Table 2, it is observed the method of Sadi-Nezhad et el.
[27], voxman [12] and guha and chakraborty [13]
sometimes is unreasonable and not consistent with human
intuition. This example shows the proposed method is
consistent with the distance obtained by other approaches

c© 2015 NSP
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Fig. 1: Two Fuzzy numbersA andB in Example 1

and its advantages.

From table 2, Proposed method is so easier and
simpler, which its advantage.

Example 3.Consider the data used in Sadi-Nezhad et al.
[27] i.e. the two points in a two dimensional space

A =
(

(2,3,4),(3,4,5)
)

andB =
(

(7,7.5,9),(7,8,9)
)

as

shown in fig. 2. The distance results by sadi-nezhad’s
approach [27] same with our method:

DistAB = Dist1AB+Dist2AB= (3,4.5,7)+ (2,4,6) =

(5,8.5,13)

Fig. 2: Two-dimensional fuzzy numbersA andB in Example 4

Example 4.Consider the data used in Sadi-Nezhad et al.
[27] i.e.

Table 1: Triangular fuzzy numbersAi of Example 2
i Ai

1 (0,2,3)
2 (-1,0,1)
3 (-3,-2,-1)
4 (-5,-4,0)

Table 2: Comparative results of Example 2
Case DSadi−Nezhad DVoxman DGuhaetal. DProposed

number [27] [12] [13]
1 (0,2,3) (0,2,3) (0,2,3) (0,2,3) (0,2,3)
2 (-1,0,1) (0,2,3) (0,2,3) (0,2,3) (0,2,3)
3 (-3,-2,-1) (0,2,3) (0,2,3) (0,2,3) (0,2,3)
4 (-5,-4,0) (0,2,3) (0,2,3) (0,2,3) (0,2,3)
1 (0,2,3) (0,2,3) (0,2,3) (0,2,3) (0,2,3)
2 (-1,0,1) (0,2,3) (0,2,3) (0,2,3) (0,2,3)
3 (-3,-2,-1) (0,2,3) (0,2,3) (0,2,3) (0,2,3)
4 (-5,-4,0) (0,2,3) (0,2,3) (0,2,3) (0,2,3)
3 (-3,-2,-1) (0,2,3) (0,2,3) (0,2,3) (0,2,3)
4 (-5,-4,0) (0,2,3) (0,2,3) (0,2,3) (0,2,3)

Table 3: Comparison of the proposed method with the other
methods in Example 5

Methods Results
Chen [30] 0.9

Chen and Chen [31] 0.81
Guha and Chakraborty [13] (0.8,0.9,1)

Adabitabar Firozja et al. [29] [0.91,0.91]
Proposed Method (0.1,0.1,0.3)

Let
A= ((1,2,2.5),(2,3.5,4),(−1,−0.5,0),(−2,−1.5,−1))
and
B = ((1,3,3.5),(2,4,5),(0,0.8,1),(4,5,5.5)) be two
point in a fourth dimensional space. The distance between
the two triangular fuzzy numbers in fourth dimensional as
following:

The distance results by Sadi Nejad et al. [27] and new
method are the same as following:

DistAB = Dist1AB+Dist2AB+Dist3AB+Dist4AB

= (0,1,2.5)+ (0,0.5,3)+ (0,1.3,2)

+ (5,6.5,7.5) = (5,9.3,15).

Example 5.Consider the two triangular fuzzy numbers as
follows: A = (0.1,0.2,0.3) and B = (0.2,0.3,0.4) as in
[29]. Table 3. gives a comparative of proposed distance
method with some other approaches.

6 Conclusion

Fuzzy distance measure play an important role in image
processing under impression, as well as it can be widely
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used in data mining and pattern recognition. In this paper,
we review on some fuzzy distance methods, then we
discussed about a distance for the two triangular fuzzy
numbers that unlike to the existing methods. We used the
left point, centre and right point. The advantage of the
proposed method is the calculation is easier than previous
one and overcome to drawback of some other methods.
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