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ABSTRACT: In this paper, we investigate Intuitionistic Fuzzy Transportation Problem with the Trapezoidal
Intuitionistic fuzzy numbers. Methods are proposed to find the initial solution of Intuitionistic Fuzzy Transportation
Problem and a method to find the optimal solution of Intuitionistic Fuzzy Transportation Problem is developed.
Ranking method based on the magnitude of membership function and non-membership function of a Intuitionistic
Fuzzy Number is utilized to order the Intuitionistic fuzzy numbers. Numerical example is provided to illustrate the new
approaches.
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I. INTRODUCTION

The Transportation problem is the special type of linear programming problem where special mathematical
structure of restrictions is used. Efficient algorithms have been developed for solving the transportation problem when
the cost coefficients and the supply and demand quantities are known exactly. The occurrence of randomness and
imprecision in the real world is inevitable owing to some unexpected situations. There are cases that the cost
coefficients and the supply and demand quantities of a transportation problem may be uncertain due to some
uncontrollable factors. To deal quantitatively with imprecise information in making decisions, Bellman and Zadeh
(1970) and Zadeh(1965) introduced the notion of fuzziness.

Fuzzy transportation problem is a transportation problem whose decision parameters are fuzzy numbers. Lai
and Hwang (1992) used tabular method for solving Fuzzy transportation problem by means of a crisp parametric
programming problem. Stephen Dinagar (2009) investigated fuzzy transportation problem with the aid of trapezoidal
fuzzy numbers and proposed fuzzy modified distribution method to find the optimal solution in terms of fuzzy numbers.
Pandian and Natarajan (2010) proposed an algorithm namely fuzzy zero point method for finding an optimal solution to
a fuzzy transportation problem.

The concept of Intutitionistic Fuzzy Set (IFS) (Atanassov (1986,1989)) can be viewed as an
appropriate/alternative approach to define a fuzzy set in case where available information is not sufficient for the
definition of an imprecise concept by means of a conventional fuzzy set. The IFSs were first introduced by Atanassov
(1986) which is a generalization of the concept of fuzzy set Zadeh(1965). In this paper, Intuitionistic fuzzy Vogel’s
approximation method and Intuitionistic fuzzy Hungarian approach are proposed to find the initial solution of
Intuitionistic Fuzzy Transportation Problem (IFTP) and a method, Intuitionistic fuzzy modified distribution is proposed
to find the optimal solution of IFTP. Ranking method based on the magnitude of membership function and non-
membership function of a Intuitionistic Fuzzy Number(IFN) is utilized to order the IFNs. Numerical example is
provided to illustrate the new approaches.
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Il. PRELIMINARIES

In this section, some basic concepts related to IFS are discussed. (Atanassov (1986, 1989) , Hassan Mishmast Nehi
2010))

( Let X be a classical set of objects called the universal set, where an element of X is denoted by x.

Definition1: An IFS A in X is given by A = {(x, s (x), v, (x))/x € X} where the functions u, ,v, :X > [0,1] are
functions such that 0 < p (x) + v(x) <1VxeX. Foreach x the numbers u, (x) and v, (x) represent the degree of
membership and degree of non-membership of the element x € X to the set, which is a subset of X, respectively.
Definition2: An IFS A = {(x, p4 (x), v4 (x))/x € X} is called IF- normal, if there exists at least two points x, x; € X
such that u, (x,) = 1,v, (x) = 1.

Definition3: An IFS A = {(x, uy (x), v, (x))/x € X} of the real line is called IF- convex if Vx; x, €R,V AE[0,1],
ta Qxy + (L= D)x3) = pg (x1) A py(x;) and

vy (Ax; + (1= xy) = vy () A vy (xy). Thus A is IF-convex if its membership function is fuzzy convex and its
non membership function is fuzzy concave.

Definition4: An IFS A = {(x, u, (x), v, (x))/x € X}of the real line is called an Intuitionistic Fuzzy Number (IFN) if
(@) A is IF-normal, (b) A is IF-conveX, (C) u, is upper semi continuous and v, is lower semi continuous, (d) A =
{x€X /v, (x) < 1}is bounded.

L
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Fig 1 Intuitionistic Fuzzy Number

For any IFN A there exists eight numbers a, ,a, ,a;,a,,b;,b, ,bs,b, €R such that

by <a, <b,<a, <a;<b; < a, <b,and four functions f; , ga, hy , k4 : R —p [0,1],

called the sides of a fuzzy number, where f, and k, are nondecreasing and g, and h, are non increasing, such that we
can describe a membership function u, and non membership v, in the following form

0 if x<a ( 1 if x<b

| () if a;<x<aqa, | ha () if by <x<b,

— 1 if a, SXSa3 a0dv (x) = 0 if b, <x=<b,

Ba (2) {IgA(x) if az<x<a, 4 (%) IkA(x) if b3<x<b,
k 0 if a,< x k 1 if b,< x

Definition 5: A is a Trapezoidal Intuitionistic Fuzzy Number (TIFN) with parameters b, < a;, < b, <a, <a; <
b; < a, < b, and denoted by
A = (by,ay,b;,a5,a3,b3,a, ,by)

In this case,
0 if x<a 1 if x<b;
x—a, . xX— by .
- < < _— < <
pa— if a;<x<a, — if by<x<b,

1 if @, SX<5 g, ()= ] O if by Sx<b,

pa (x) = A X—a, ‘b
— i a.<x<a e <y <
az— ag f 3 4 bs— by lf b3 X b4

0 if a, < «x 1 if b,< x
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Fig. 2 Trapezoidal Intuitionistic Fuzzy Number

Ifina TIFN A, we let b, = b; (and hence a, = a3) then we will give a Triangular Intuitionistic Fuzzy Number(TrIFN)
with parameters b; < a, < b, (a, = a; = b;) < a, < b, and denoted by A = (b, ,a, ,b,,a, ,b,).

Ill. ARITHMETIC OPERATIONS OF TIFNS

The Arithmetic Operations between two TIFNs defined on universal set of real numbers R, are reviewed as in

Atanassov (1986 ,1989), Nehi (2010), AmitKumar(2013)
(i) Let A = (by,a,,by,0a;,a3,b5,a, ,by)and B = (b'y, a'1,b'5,a'5,a'5,b'5,a’4,b’, ) be two TIFNs, then
AD®B= (b, +b'y,a4 +a'y b, +b'y,a,+0a'y,a3+0a';, b3 +b'5,a,+a'y, b, +D",)
(iiyLetA = (by,a,,by,a5,a3,b5,a, ,by)and B = (b'y, a’{,b'5,a’5,a'5,b'5,a'4,b’, ) be two TIFNSs, then
A©B= (b, —b'ya, —a'y b, —b'5,a;, —a's,a3 —a'y b3 — b’y ,a, —a'y by —b'y)
(iii) Let A= (by,a,, by, a5, a5, bs,a, ,b, ) be a TIFN and r be a real number then
A= {(rb1 ,7ay,Thy,1ay,7a3,7h3, 1Ay ,vh,) if r >0

(rby,ra,,vbs,rag,ray rby,ra; ,vhy) if r<0
(iv) Let A = (b,,ay,b,,a,,a3,bs,a,,b,)and B =(b'y, a'y,b'5,a'5,a’5,b'5,a’4,b’,) be two non-negative TIFNSs,
then

AQB=(b,b'y,a,a'y ,b;b';,a5a';,a3a"3,b3b's ,aa’y byb'y)

IV. RANKING OF INTUITIONISTIC FUZZY NUMBERS

Ranking of IFNs draws the attention of several researchers. Nehi (2010) ranked IFNs based on characteristic
values of membership and non — membership functions of IFN.

In this paper, based on the magnitude of a fuzzy number introduced in Abbasbandy & Hajjari(2009), an
ordering method for Intuitionistic fuzzy numbers proposed in Sagaya & Henry (2013) is used to order the Intuitionistic
fuzzy numbers and it is as follows.

For an arbitrary IFN A = {(x, 4 (x), v, (x)) /x € X }, the magnitude of membership and non-membership

function for IFN A denoted by Mag(4,) , Mag(4,) are defined respectively, as Mag(4,,) :%(fol(f,{l(r) +g,; () +
a, + az) f(r)dr) and Mag(4,) :%(fol(hgl(r) + k;t(r) + by + b3) f(r)dr) where the function f(r) is a regular
reducing function on [0,1] with f(0)=0, f(1)=1 and folf(r)dr =2 Obviously function f(r) can be considered as a

2
weighting function. In actual applications, function f(r) can be chosen according to the actual situation. In this chapter

we use f(r) =r. In particular, let A = (b,,a,,b,,a,,as, bs,a, ,b, ) beaTIFN.
Then Mag(4,) = == (a, +5a, +5a; +a,) and Mag(4,) == (b, + 2b, + 2b; +b,)
And the algorithm of ordering is as follows

Algorithm
As a ranking method, two TIFNs A and B are compared using the following steps :
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Stepl : Compute Mag(4,) and Mag(B,). Then compare them. If they are equal then go to the step 2. Otherwise rank A
and B according to the relative position of Mag(4,) and Mag(B,).
Step2 : Compute Mag(4,) and Mag(B,). Then compare them. Ifthey are equal then A and B are equal. Otherwise rank
A and B according to the relative position of
-Mag(4,) and -Mag(B,).
Therefore for any two TIFNs A and B, we define the ranking of A and B by the Mag(.)as follows:
(1) Mag(4,) > Mag(B,) ifand only if A >B ,
(i) Mag(4,) < Mag(B,) ifand onlyif A < B ,
(iii) Mag(4,) = Mag(B,) and Mag(4,) = Mag (B,) ifand only if A~ B,
(iv) Mag(4,) = Mag(B,) and -Mag(4,)) > -Mag (B,) if and only if A >B.
(v) Mag(4,) = Mag(B,) and -Mag(4,) < -Mag (B,) if and only if A < B.

Then the order > and < is formulated as A =B ifandonlyifA>~BorA~B , A <Bifandonlyif A < Bor
A—~B .

V. THE INTUITIONISTIC FuzZzY TRANSPORTATION PROBLEM

In this section, mathematical model for IFTP is given as follows
Consider a transportation problem with m Intuitionistic fuzzy origins (rows) and n
Intuitionistic fuzzy destinations (columns).

LetCy = (¢ ¢, P, ¢, ¢ ) be the Intuitionistic fuzzy cost of transporting one unit of the

product from |th Intuitionistic fuzzy origin to j"™ Intuitionistic fuzzy destination.

@ = (a®,a?,a®,a® 0,0 0 a®) be the Intuitionistic fuzzy quantity of commodity available at
Intuitionistic fuzzy origin i.

Ej:(bj(l) @ p® ,bj(“) ,bj(S), b b™ b®)be the Intuitionistic fuzzy quantity of commodity needed at Intuitionistic

fuzzy destination j.

(xfjl), L(JZ) L(Js) xl.(f) ,xl.(f),xi(f), fj) ®)is the Intuitionistic fuzzy quantity transported from i Intuitionistic
fuzzy origin to j" Intuitionistic fuzzy destlnatlon

The IFTP can be stated in the tabular form as

IFD; IFD: IFD, IFC
Xn X1z X
IFO, i
— é'l'l — é'l“ — éln
X Xoa Xou
IFO; . . . a:
Cn Cn Cap
}N(m] img }N(mn
IFO,, im
Cm Coz Com
IFD E] E; En

IFO; (i=1,2,...m) — Intuitionistic Fuzzy Origin, IFD; (j=1,2,...n) — Intuitionistic Fuzzy Destination, IFC — Intuitionistic
Fuzzy Capacity, IFD — Intuitionistic Fuzzy Demand.
Mathematically, the problem may be stated as a linear programming problem as follows

P 5 — (6] (2) (3) @ (5 (6) (7) (8) (6] (2) (3) (4) ) (6 (7). ()
Minimize Z = 1(C ! L] ! L] ’Cij ! CI.] ! L] ! L] ! L] )(xlj ! L] L] L] xij ’xij ’xij ’xij
Subject to the Constralnts

(1) (2) (3) “ (6 6 (7D (8) (1) (2) 3) @ () (6) (7) (8)
Z(xu VXX Xy Xy Xy X X )— (a a7 a; e A, a; )1—12
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o @ 6 @ 6. 6) (7 (8) — (D) (@) B (@) L (5) L (6) L (7) (8)) : —
DD P 1 P 2P PP 1P ) = (6P b2 5P 6P 5 6O b7, b®) j =12,
i=1
(xl.(jl),xl.(jz),xi(js),xi(;),xi(f),xi(f),xi(j), (8)) >0, foralliand j
The given Intuitionistic fuzzy transportation problem is said to be balanced if
Z(a(l) (2),a(3) a(4),a(5),a(6), (7) (8)) — Z(b(l) b(2) b(3) b(4) b(s),b(G),b(7),b(8))
i=1

l a4 l l
j=1
(ie) if the total Intuitionistic fuzzy capacity is equal to the total Intuitionistic fuzzy demand.
The IFTP can be solved in two stages (i) finding an initial basic feasible solution and then (ii) attaining an optimum
solution.

VI.METHODS TO FIND THE INITIAL SOLUTION OF IFTP

There are numerous methods for finding the fuzzy initial basic feasible solution of a transportation problem. In this
section, Intuitionistic Fuzzy Vogel’s Approximation is developed and Intuitionistic Fuzzy Hungarian Approach is
proposed to find the Initial solution of IFTP.
(1) Intuitionistic Fuzzy Vogel’s Approximation Method

To find the initial basic feasible solution of IFTP, Intuitionistic Fuzzy Vogel’s Approximation Method is
developed as follows
Stepl: Set up the given IFTP in the tabular form.
Step2: Test whether the given IFTP is balanced or not.
If it is a balanced one (ie the sum of the destinations is equal to the sum of the origins) then go to step 3. Otherwise,

|f2 1(a(l) (2) ,a(3) ,a(4) ,a(S), a(6), a(7) (8)) - 2 1(b(l) ,b(Z) ,b(3) ,b(4) b(5), b(G), b(7), b(S))

L L L L
then mtroduce a dummy destination in the Intuitionistic fuzzy transportation table The cost of transporting to this
destination are all set equal to Intuitionistic fuzzy zero and the requirement at this dummy destination is then assumed

to be equal to

m
Z( W @ o@D O O o) () Z(bu) b® 5D 6@ 5 p© b P p®)
=1
If Z 1(61(1) (2) ,a(s) ,a(4) ,a(s) a(6) a(7) (8)) < Z 1(b(1) ,b(z) bj(s) ’bj(4) ,bj(s),b;f)),b}(”,b](s)) introduce a

l l

dummy origin in the Intuitionistic fuzzy transportation table. The cost of transporting from this origin to any destination
are all set equaI to Intuitionistic fuzzy zero and the availability at this dummy origin is then assumed to be equal to

Z(b(l) b(2) b(3) b(4) b(s), b(6), b(7), b(S)) Z( (1) (2) ,algs) ,aL(4) ’algs)’ aL(G), aL(7), aL(S))

j=1 i=1
Step3 : Find the rank of each cell CL-J- by using the ranking method and determine the minimum and the next minimum
Intuitionistic fuzzy costs in each row and column and then find the Intuitionistic fuzzy penalty cost, namely the
Intuitionistic fuzzy difference between the minimum and next minimum Intuitionistic fuzzy costs in each row and
column.
Step4: Choose the Intuitionistic fuzzy maximum penalty by ranking method
Step5: In the selected row or column as by step 4, find out the cell having the least Intuitionistic fuzzy cost. Allocate to
this cell the maximum feasible amount depending on the Intuitionistic fuzzy capacity and Intuitionistic fuzzy demands.
Delete the row or column which is fully exhausted.
Step6: Recompute the column and row Intuitionistic fuzzy penalties for the reduced IFTP and then go to step 3, repeat
the procedure until all the rim requirements are satisfied
(2) Intuitionistic Fuzzy Hungarian Approach

The steps of Intuitionistic Fuzzy Hungarian approach to find the initial solution of IFTP is as follows

Stepl: Set up the given IFTP in the tabular form.
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Step2: Test whether the given IFTP is balanced or not.
If it is a balanced one (ie the sum of the destinations is equal to the sum of the origins) then go to step 3. Otherwise,

£, (a0 a® 0 a0 a?,a®) > ¥, (6 6P bP b® b b b7, b))
then mtroduce a dummy destination in the Intuitionistic fuzzy transportation table. The cost of transporting to this
destination are all set equal to Intuitionistic fuzzy zero and the requirement at this dummy destination is then assumed

to be equal to
m n

Z( @ ,@ L6 @ ) (6) (7) (8))_ Z(b(l) p@ pB p@ p6) p6) () b(S))
1 [ [ [ [ [ i [ ] 1 ] 1 ] 1 ] 1 ] 1 j 1 j 1 j

L’L’L’I.’L

j=1
If xr 1(a(1) a?,a®,a® 0 a® a”,a®) < ¥ (bj(“,b.(”,b.(3>,b.(“),b.(5>,b(6>,b(7>,b(8>) introduce ~ a

l l l l
dummy origin in the Intuitionistic fuzzy transportation table. The cost of transporting from this origin to any destination
are all set equal to Intuitionistic fuzzy zero and the availability at this dummy origin is then assumed to be equal to

Z(b(l) b(2) b(3) b(4) b(S)’ b(6), b(7), b(S)) Z(a(l) (2 ’a(3) ’a(4) ,a(S)’ a® q (7) (8))

l l i !

j=1 i=1
Step3: Find the row minimum by using the ranking and then subtract the row minimum from each row entry of that
row.
Step4: Find the column minimum by using the ranking and then subtract the column minimum of the resulting IFTP
from each column entry of that column. Each column and row now have at least one Intuitionistic fuzzy zero(/ranking
Z€ero).
Step5: Check whether each column Intuitionistic fuzzy demand is lesser than the sum of Intuitionistic fuzzy supply
whose reduced Intuitionistic fuzzy cost in that column are Intuitionistic fuzzy zero. Also check whether each row
Intuitionistic fuzzy supply is lesser than the sum of the column Intuitionistic fuzzy demands whose reduced costs in that
row are Intuitionistic fuzzy zero. If so go to step 7 otherwise go to step 6.
Step6: Draw minimum number of horizontal and vertical lines to cover all Intuitionistic fuzzy zeros. Find the smallest
Intuitionistic fuzzy cost not covered by any line and subtract it from all uncovered Intuitionistic fuzzy costs and add the
same to all Intuitionistic fuzzy costs lying at the intersection of any two lines. Repeat this step till Intuitionistic fuzzy
supply satisfies Intuitionistic fuzzy demand for all rows and columns.
Step7: Allocate the maximum quantity to be transported where the Intuitionistic fuzzy costs have been Intuitionistic
fuzzy zero depending on the Intuitionistic fuzzy demand and Intuitionistic fuzzy supply.
Step8: Repeat the procedure till all Intuitionistic fuzzy supply and Intuitionistic fuzzy demand quantities are exhausted.

VII. INTUITIONISTIC FUZZY MODIFIED DISTRIBUTION METHOD

Intuitionistic Fuzzy optimality test is applied to Intuitionistic fuzzy initial basic feasible solution having (m+n-1)
occupied cells where m is the number of Intuitionistic fuzzy origins and n is the number of Intuitionistic fuzzy
destinations. This proposed method is used for finding the optimal basic feasible solution in fuzzy environment and the
following step by step procedure is utilized to find out the same.

(1) (2) 3 @ 6G) ., (6) u(7) (8)) and

Stepl: For each occupied cell, find out a set of numbers, (y RSN ThEgR That A

W v® v p® v @ P O for each row and column satisfying

o @ 6 @ 6), (6 (7) (8) o @ B 4 (5 (6) (7) (8) ® (2) (3) 4)
T Th R Th R ThER T Th )+ 7y v vy )= (¢ o e i
. e, L(JS)) for each occupied cell.

To start with assign a Intuitionistic fuzzy zero to any row or column having maximum number of allocations. If this
maximum number of allocation is more than once, choose any one arbitrary.

® (2) 3 @ ) (6) (7) (8)
Step2 : Compute the net evaluations (z VZii 025 02 0 Zij 02 By 2y )—

® ,@ 6 @ (5) (6) (7) (8) @ 5@ B @ 5) (6) (7) 8
((ui U w0 U u Ly U, ) (‘Uj ’j ,‘Uj ,‘Uj ,‘Uj ,‘Uj ,‘Uj ,‘Uj )
(1) c® B3 (4) (5) .6 (1) (8
(C u ! u ! u ! Clj ! Cij ! Cij ! Cij

for all unoccupied basic cells. If all
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2?2 2 2P 292 2D 2P ) < (10, -22,-32,-32.22.22,2,12), 2€[01], then the current

basic feasible solution is optimal and a unique solution exists.

o @ 6B @ _(6) () (1) _(®) 3 1 1,1,1.3
I all (sz V202 2 0 2 2y 0 2 2y <(—1/1,—1/1,—;/1,—1/1,;/1,;/1,;/1,1/1),/1e[O,l],then the current
basic feasible solution is optimal but an alternate solution exists.

If atleast one

(222,20 2P 29,29 2 2P) > (-14,-22,-22,-2222.32.22,12) | 2€[01] select the
unoccupied cell having most positive net evaluation to enter the basis and then go to next step.

Step3 : From that unoccupied cell (having most positive net evaluation ) draw a loop starting and ending at that
unoccupied cell with corner cell as occupied cell. Assign sign + and — alternatively starting from that unoccupied cell
and find the Intuitionistic fuzzy minimum allocation from the cells having negative sign. This allocation should be
added to the allocation of the cell with + sign and subtracted from the allocation of the cell with - sign.

Step4 : Step3 gives a better solution by making one or more occupied cell as unoccupied and one unoccupied cell as
occupied. For this new set of Intuitionistic fuzzy basic feasible allocation repeat from the stepl till a Intuitionistic
fuzzy optimal feasible solution is obtained.

VIII. NUMERICAL EXAMPLE

Consider a IFTP with rows representing three Intuitionistic fuzzy origins IFO,; IFO, IFO; and columns
representing four destinations IFDy, IFD,, IFD3 IFD,.

IFD, IFD, IFD, IFD, IFC

FO | a2as7810) | (3569014)  (13569101L13) | (456891110) QA5G0 14,15)

IFO, BALTHILIAG | (124610020416 (2357101204,15) | 14,57.10,12,1315) (4,58,9,1214,16,18)

IFO, 2A468101L1214) | (2345801011  (345TILI12I3,14) | (1,34,69,10,11,14) (6,8,11,15,20,232733)

FD  @AT8I1131516) QA6812131418) (135608101416)  (3.55810,11,1416)

Since X%, d; = X7, b; =(12,17,24,30,42,48,57,66,), the problem is balanced IFTP.
(1) Intuitionistic Fuzzy Vogel’s approximation method
Using this method, the initial Intuitionistic fuzzy basic feasible solution is obtained as follows

IFD, IFD, IFD, IFD, IFC
245610111415
IFO (2.4,5.610,1114,15)
(1245781002 | (23569101214) {1.3.56.9.1011.13) (34.565911.12)
(-11-9-4.-2 £5,1114) (13569101416) | {-27-18-11-4,714,20.28)
IFO (4.5,8.9,12,14,16,18)
(34679111315 | (124610121416 (13571012 415) (14.57.10.12 13 15}
(34.65,1013,14.15) 12,6-23,121723.30)
IFO, (6.8.11,15.20,23,.27.33)
RASEIALIZLY | 93 458010,17) (BASTIL12,1314) (L34,6910,1114)
IFD (457811131516) (46812131418 (23569101416 (35,65.00,1214.16)

The initial Intuitionistic fuzzy transportation cost is
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(2D, 2@ 73 7z® 76) 76 70 7)) = (-60,-97,-18,88,479,751,1132,1668)

Using Intuitionistic fuzzy modified distribution method, it is found that the above Intuitionistic fuzzy basic feasible
solution is optimal.

(2) Intuitionistic Fuzzy Hungarian Approach

Using this method, the initial Intuitionistic fuzzy basic feasible solution is obtained as follows

Using step3 and step 4 of the proposed method the following table is obtained

(-22:16.-8-44,816.22)

(-25.19,11;58,14,2228)

(25:10-11£.713,2026)

(23:17:11,55,12.19.26)

(-24:18-10.-55,1110.25)

(-30,-24-16- 88,1624 30)

(18.-23-15-7,715,2328)

(-29-11:15-77,1521,29)

(20,-14:7:2,711,1723)

(-23.19.1377,13,10.04)

(2118, 12-50152126)

{-24;:18-13,6.7.1318.27)

Since step 5 is not satisfied, draw minimum number of horizontal and vertical lines to cover all the Trapezoidal
Intuitionistic fuzzy zeros.

(23168 4481677 IEPETRTI Ty .PETETS (151911 -57,1320 26) (-23:17-11 -5 § 17 18 26)

=t

L0 o L o 0 ) LA R o e R e i) NS e T e e L 2821~

{20,-14,-7-2,7,11,17.23) (-23-19,-13,-7.7)13.19 24) {-22-18-12,-59,1521,26) {-24,-18,-13-6.7,13,1827 )

Subtracting (-24,-18,-13,-6,7,13,18,27), the smallest trapezoidal Intuitionistic fuzzy cost not covered by any line from
all uncovered trapezoidal Intuitionistic fuzzy costs and adding the same to all Intuitionistic fuzzy costs lying at the
intersection of any two lines, the following table is obtained.

(-13:17-11.5§,1219.26)

(-22;16-8-44,816.2)

(49-37:4 1115 2740.55)

(-15-19-11.57,1320.26)

(-24:1810.55,1119.25)

(44220, 14152041 51)

(18,2315, 77,1523.28)

(-19:2115,77,1521.29)

(47322091324, 3547)

(-13:19-13-77.1319.24)

(-49:36,25.-1115,28.39.50)

(-51:36-26,1313.26 34,51

Repeating the steps 5 and 6 till trapezoidal Intuitionistic fuzzy supply satisfies trapezoidal Intuitionistic fuzzy demand
for all rows and columns and applying steps 7 and 8, the following initial trapezoidal Intuitionistic fuzzy transportation
table is obtained.
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And the initial Intuitionistic trapezoidal fuzzy transportation minimum cost is

(z®,z@ zG) 7z 7G) 76 70 7)) = (-60,-97,—18,88,479,751,1132,1668)

Since the number of occupied cells is 6, there exists a non degenerate trapezoidal Intuitionistic fuzzy basic feasible
solution.

Using Intuitionistic fuzzy modified distribution method, it is found that the above Intuitionistic fuzzy basic feasible
solution is optimum.

IX. CONCLUSION

Here, IFTP with cost, demand and supply as TIFN is considered. Ranking method based on magnitude of
membership function and non-membership function of IFN is used to order the TIFNs. Methods, Intuitionistic Fuzzy
Vogel’s Approximation and Intuitionistic Fuzzy Hungarian are proposed to find the initial solution of IFTP and
Intuitionistic Fuzzy Modified Distribution Method is proposed to find the optimal solution. Finally a numerical
example is provided to discuss the methods and one can apply these approaches to solve any IFTP

REFERENCES

[1] M. Bertalmio, G. Sapiro, V. Caselles, and C. Ballester, “Image inpainting”, in Proc. SIGGRAPH, pp. 417-424, 2000.

[2]  A. Criminisi, P. Perez, and K. Toyama, “Region filling and object removal by exemplar-based image inpainting.”,
Processing, vol. 13, no.9, pp. 1200-1212, 2004.

[3] Marcelo Bertalmio, Luminita VVese, Guillermo Sapiro, Stanley Osher, “Simultaneous Structure and Texture Image Inpainting”, IEEE Transactions On
Image Processing, vol. 12, No. 8, 2003.

[4] Yassin M. Y. Hasan and Lina J. Karam, “Morphological Text Extraction from Images”, IEEE Transactions On Image Processing, vol. 9, No. 11, 2000

[5]  Eftychios A. Pnevmatikakis, Petros Maragos “An Inpainting System For Automatic Image Structure-Texture Restoration With Text Removal”, IEEE
trans. 978-1-4244-1764, 2008

[6]  S.Bhuvaneswari, T.S.Subashini, “Automatic Detection and Inpainting of Text Images”, International Journal of Computer Applications (0975 — 8887)
Volume 61- No.7, 2013

[71  Aria Pezeshk and Richard L. Tutwiler, “Automatic Feature Extraction and Text Recognition from Scanned Topographic Maps”, IEEE Transactions on
geosciences and remote sensing, VOL. 49, NO. 12, 2011

[8]  Xiaoging Liu and Jagath Samarabandu, “Multiscale Edge-Based Text Extraction From Complex Images”, IEEE Trans., 1424403677, 2006

[9]  Nobuo Ezaki, Marius Bulacu Lambert , Schomaker , “Text Detection from Natural Scene Images: Towards a System for Visually Impaired Persons” ,

Proc. of 17th Int. Conf. on Pattern Recognition (ICPR), IEEE Computer Society, pp. 683-686, vol. 1l, 2004

Mr. Rajesh H. Davdal, Mr. Noor Mohammed, “ Text Detection, Removal and Region Filling Using Image Inpainting”, International Journal of

Futuristic Science Engineering and Technology, vol. 1 Issue 2, ISSN 2320 — 4486, 2013

Uday Modha, Preeti Dave, “ Image Inpainting-Automatic Detection and Removal of Text From Images”, International Journal of Engineering Research

and Applications (JERA), ISSN: 2248-9622 Vol. 2, Issue 2, 2012

Muthukumar S, Dr.Krishnan .N, Pasupathi.P, Deepa. S, “Analysis of Image Inpainting Techniques with Exemplar, Poisson, Successive Elimination and

8 Pixel Neighborhood Methods”, International Journal of Computer Applications (0975 — 8887), Volume 9, No.11, 2010

IEEE Transactions on Image

[10]
[11]

[12]

Copyright to IJIRSET DOI:10.15680/1JIRSET.2015.0410101 10230



