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2 G. E. CHATZARAKIS, S. DICKSON, S. ADMASEKARAN, S. L. FANETSOS AND J. Ravi

1. INTRODUCTION

The concept of fuzzy sets is introduced by Zadeh [20]. In the algebraic structures these ideas
have been applied. In 1991, the concept of fuzzy seBQHK -algebras is applied by Xi [19],
which is introduced by Imai and Iséki ([B} 9]). Also they introduced the BCK-Subalgebra in
1966. BCK-algebra is generalized by many authaors[([5, 6/ 16, 18]). Again in 2016, J. Zhan
derived more theories on fuzzy BCK-Subalgebras [21]. M. Akram introduced d-aldgebra [1].
K. H. Kim introduced fuzzy dot Subalgebra of d-algebra in 2009 and he developed fuzzy dot
subalgebra for minimum values in d-algebral[12]. N. O. Alsherie introduced fuzz d-ideals in
d-algebral[2]. K. T. Atanassov|[3] is the first one to propose intuitionistic fuzzy.

The fuzzy cross-subalgebra oftg-algebra is defined here as a generalisation of a fuzzy
subalgebra of &, -algebra with maximal values. Then we derived some basic properties related
to fuzzy crosX,-subalgebras. Then, the fuzzyrelation on theX,-algebra and the fuzzy-
product relation on th&,-algebra are introduced. Also fuzzy crassideals of theX,-algebra
are defined and explained with some theorems. By referfing ([7, 10, 11, 14]), we introduce the
intuitionistic fuzzyX,-ideals of theXy-algebra and study some interesting properties as well as
some relations to the intuitionistic fuzy-algebra. From ([4, 13, 15, 17}%,-algebra concept
is applied to detect edges in image processing.

2. BAsic CONCEPTS

Definition 2.1. Ry-algebra A Xy-algebra is an algebra (4, 0), where A is a non empty set of
type (2, 0) satisfying the important following laws:

(1) Oéo*Oéozl,Oéo%OEA

(2) apx0=0,09#0 €A

(3) o * By =1 ands, * ap =1=ap=0, for all oy # 0, 3, # 0 € A.

Example 2.1.Let A ={0, 1,a} where 0< a < 1. Consider the Cayley tabJe 2.1. Clearly this
table shows that, the system §A0) is anX,-algebra.

1
1
1
0

R |OR

QIO *
o|o|o|o

Table 2.1:

Definition 2.2. Subalgebra oRj-algebra A nonempty subset B af,-algebra A is said to be a
Subalgebra of A ity * 3, € B, for all ay, 3, € B.

Example 2.2. Consider a¥-algebra A ={0, 1,a} where 0< a < 1 with the Cayley table 2, 2.
Clearly this table shows that B 0, o'} is a subalgebra of &,-algebra A.

Definition 2.3. Fuzzy cross subalgebra of a-algebra A non empty fuzzy subset of A is
said to be fuzzy cross subalgebragfalgebra A ifv («* 5,) < v(ap) x v(8,) for all ay, 5y€
Aandoy =6, #1€A.
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Q| ol *
o|o|lolo
R ol
R Ro|R

Table 2.2:

Example 2.3. Consider ar¥y-algebra A ={0, 1, 2 with the Cayley tabl 2|3 as follow:

=l
R Rlol N

N O *
[elelie]le]

0

Table 2.3:

Define a fuzzy setin Abyr (0) =1,v (1) =0.2,v (2) = 1. Very clearly it is true that is
fuzzy cross subalgebra of &3-algebra.

3. SOME RESULTS ON Fuzzy CROSSSUBALGEBRA OF Nj-ALGEBRA

Theorem 3.1.1f 7 is a fuzzy cross subalgebra of Bp-algebra A, then we haveg1) < (7(s))?
forall so #1€A.

Proof. Consider a# 1< A, then
7(1) = 7(sg * 50) < 7(80) X 7(80) = (7(50))%

Thus, the result followss
Theorem 3.2.1f 7 and \ are fuzzy cross subalgebras of 8sralgebra A, then so is U \.
Proof. Let sy, to€ A. Then

(TUN)(sgxtg) = maz{r(so*to), A(so*to)}
Max{7(so) x T(to), A(s0) X A(to)}
(maz{7(s0), Ms0)}) - (maz{r(to), A(to)})
= ((TUA)(s0)) x ((TUA)(t0))-

Hencer U ) is fuzzy cross subalgebra oftg-algebra A.x

<
<

Theorem 3.3.If A and 7 are fuzzy cross subalgebras of Bg-algebra A, them\ x 7 is fuzzy
cross subalgebra af,-algebra A<A.

Proof. For anyp}, p2, ¢t, ¢2€ A,
A X 7)((Pos @) * (05, 95)) = (A X 7)(pp * Py, 4o * G3)
= A(sp*s) X T(th * t3)
((A(s0) x A(s3)) x ((7(tg) x 7(t3))
= ((M(s0) x 7(tp)) x (A(sp) x 7(t5))
(A % 7) (50, tg) X (A x 7)(s5, 5)-

Thus, the result followsg
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Definition 3.1. Fuzzyn-relation Xy-algebra The fuzzy subset, of A x A of a fuzzy -
relation on®y-algebra A is given by, (so, to) = n(so) x n(to) forall s — 0, o€ A.

Definition 3.2. Fuzzyn-product relation on¥,-algebra A fuzzy n -product relation of a fuzzy
relationT on Ny-algebra A is defined as f(so, to) <n(so) x n(ty) for all so, to€ A.

Definition 3.3. Left Fuzzy relation omy-algebra A left fuzzy relation on Let) be a fuzzy
relation onXy-algebra A. Them is a left fuzzy relation ifr (s, to) = 1(so) for all sq, to€ A. It
is very clear that a left fuzzy relation onis a fuzzyn-product relation.

Theorem 3.4. Let 7, be the fuzzy)-relation onRy-algebra A, where, is a fuzzy subset of a
Ny-algebra A. Ify) is fuzzy cross subalgebra Bf-algebra A, thenr,, is fuzzy cross subalgebra
of AxA.

Proof. Let us assume that is a fuzzy cross subalgebra ¥f-algebra A. Lets}, s2, ¢}, t3€A,
then

To((s0:t0) * (55,3)) = Ty(s0 % 55,15 * £5)

= n(sp* s5) X n(tg * 15
(n(s) x (s3)) x (n(ty) x n(t3))
= (n(sp) x n(tg)) x (n(sg) x n(t3))
= Ty(s0, to) X (s, £5).

IN

and sor,, is fuzzy cross subalgebra of-AA. i

Theorem 3.5. Let 7 be a left fuzzy relation on a fuzzy subsedf a Xy-algebra A. Ifv is fuzzy
cross subalgebra of A& A, thenn is fuzzy cross subalgebra otg-algebra A.

Proof. Suppose that a left fuzzy relationonn is a fuzzy cross subalgebra ofQ. Then

n(so*s0) = T(sp* 5.t *tg)
= 7((s0, to) * (50, )
7(s0,to) x (50, to)
= n(s0) x 1(s5)Vs0, 55, to: £ € A.
Hencen is fuzzy cross sub algebra of &y-algebra A.x

IA

4. Fuzzy CROSSN(-IDEAL OF Ny-ALGEBRA

Definition 4.1. Xy-ideal of Ry-algebra Let U be a subset oky-algebra A, then U is called
No-ideal of A if it satisfies the important following laws:

(1) 1eU

(2) apxfe UandapyelU=p5,c U

(3) ape U, Bye A =ap*f,c U

Example 4.1. Consider aXy-algebra A ={0, 1, 2, 3 with the Cayley tablg 4]1. Clearly this
table shows that U 0, 1, 2} is N,-ideal ofRy-algebra.

Definition 4.2. FuzzyX,-ideal ofXy-algebras Let 7 be a fuzzy subset of,-algebra A. Therr
is said to be a fuzzi®y-ideal of A if it satisfies the following conditions for ally, 5,€ A:

(1) 7 (1) <v(ao)

(2) ()< max{r(ao*py), T(Bo)}

(3) T(aoxfy)< max{r(ao), v(5y)}
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x1011]2|3
0/0(0|0|O0
111(1(2|0
212(1|1|0
3/1/0[|0|1
Table 4.1:

Example 4.2. From the tablé¢ 4]1, consider a fuzzy seh A by7(0) =0.6,7 (1) =0.5,7 (2) =
0.8,7 (3)=0.9. Then obviously is a fuzzy,-ideal ofRy-algebra A.

Theorem 4.1. Let 7 be a fuzzy subset of a non empty set E. Thé&na fuzzyX,-ideal of E
if and only if, for any xe [0, 1] such thatL(rg(ro),z) # 0, is a fuzzyX,-ideal of E, where
L(tg(ry),x) = {rek|r(ry) <z}, which is called a lower-level subsetof

Proof. Let us assume thatis a fuzzyX-ideal of E. Suppose that, so € L(7g(r0), ) andr,
xso € L(Tg(ro), ). Thent(rg) <X, 7(sg) < xandr(rg xsg) <X, hence maxf(rg xso), 7(s0)}
< X.

Sincer is a fuzzyRXg-ideal of E,7(1) < 7(rg) < X, 7(r9) < max{7(r¢ * o), 7(s0)} < X and
7(ro * so) < max{r(ry), 7(s0)} <X. Hence L{g(ro), X) is a fuzzyX,-ideal of E.

Conversely, assumetf(ry), ) is a fuzzyXy-ideal of E, for any xc [0, 1] with L(7 (), x) #
0.

For anyrg, sg € E, let7(rg) = x1, 7(s0) = x2, T(r¢ * s9) = x3(x;€[0, 1]). If we let x =
max{zy, ¥, x3}, thenry, so EL(Tg(ro), z) # 0 androxsy € L(7(ro), x).

Since L g(ro), X) is a fuzzyXg-ideal of E, we have, € L(7g(ro), X), i.e., 7(ro) <
max{7(ro * so), 7(s0) }, T(ro * so) < Max{7(rg), 7(so)} SO thatr is a fuzzyR,-ideal of E.

Definition 4.3. Fuzzy Cros®,-ideals of¥y-algebras Let 7 be a fuzzy subset &fy-algebra A.
Thenr is said to be a fuzzy cros -ideal of A if it satisfies the following conditions for all,,
By, andag = [, # 1€ A.

(1) 7(1)<7(ao)

(2) T(ao)< T(aoxy) % 7(5y)

(3) T(cw*By)<T(v0) X T(By)

Example 4.3.Let A={0, 1,a, 3 }. Consider the following Cayley table. Clearly this taple|4.2
shows that, the system (4,0) is aRq-algebra. U ={0, o, 1} is aRy-ideal.

x [ 0|la|f]1
0/|0j|0|0]|O
alall|0|«
1101 ]p
1/1/0|/0|1
Table 4.2:
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Let7 be a fuzzy set in A defined b{0) = 1, 7 (1) = 0.5, 7(«) = 7(8) = 1. Then clearlyr is
a fuzzy cross subalgebra ofg-algebra. Also it is fuzzy cros§-ideal ofXy-algebra A.

Theorem 4.2. Every fuzzy crosg-ideal of aX,-algebra A is a fuzzy cross subalgebra of A.

Proof. By the definition of fuzzy cross-ideal of aXy-algebra A, it is clearly true that every
fuzzy crosNy-ideal of aRkj-algebra A is a fuzzy cross subalgebra ofA.

Remark 4.1. The converse of the Theorem 3.7 is not true.
Theorem 4.3.1f A andr are fuzzy cros®-ideals of aX,-algebra A, then soig U 7.
Proof. Let ag, 3, € A. Then

AUT)I(1) = maz{\1),7(1)}
< max{A(ap), ()}

= (AUT)(ap).
Also,
AUT)(ag) = maz{\ ), T(ap)}
< maz{ag * By) X A(By), (o * By) X 7(8y)}
< (maz{A(ag * By), (a0 * By)}) X (maz{A(@), T(a0)})
= ((AUT)(ag* By)) x (AUT)(a0)).
And,

(AU T)(ap * By) maz{(ag * By), (o * By) }
maz{A(ao) X A(By), T(co) X 7(8y)}
(maz{A(ao), v(ao)}) - (maz{A(By),7(8y)})

= ((AUT)(a0)) x (AUT)(Po))-

Hence\ U 7 is a fuzzy cros{y-ideal of ak,-algebra A.x

IAIA

Theorem 4.4.1f X\ andt are fuzzy cros®-ideals of aky-algebra A, them\ x 7 is a fuzzy cross
N,-ideal of A<A.

Proof. Let v, B,€A. Then
(Ax7)(1,1) = A(1) x 7(1) < Aag) x 7(5y)-

For anyay, o), 3y, o€ A, we have

(A x7)(a0, Fg) = Aao) x 7(5)

Maw * ag) x Mayg)) x (7(8y = Bg) x 7(5p))
Mao * ag) x 7(B * Bp)) x (A(Bg) x 7(8))
A x 7) (o, By) x (A x 7)(ag, By)

A x 7) (0, By) * (a9, Bo)) x (A x 7) (g, By).

IN

(
(
(
(
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Also,

(A x ) (w0 * ag), (By * )

Mag * o) x 7(By * 55)

(M) x Aag)) x (7(Bg) x 7(By))
(Mao) x 7(Bo)) x (Mag) x 7(8y))
(A x 7)(e, Bo) * (X x 7)(ag, Bp)-

Hence)xv is a fuzzy cros®y-ideal of A x A. 1

(A x 7)((cv0, Bo) * (g, Bo))

[ VAN

Theorem 4.5. Letn be a fuzzy subset oftq-algebra A andr,, be the fuzzy)-relation on,-
algebra A. Them is a fuzzy cros8,-ideal of A if and only ifr, is a fuzzy cros®-ideal of Ax
A.

Proof. Letn be a fuzzy cros®-ideal of A. For anyw, 5,€ A we have

my(1,1) n(1) - n(1)
(o) - 1(Bo)
Tn(a07 50)

ANl

Let ag, o, By, B5€ A. Then

7‘,7((040, a(l)) * (B, ﬁ(l))) : 7—77(5075(1)) = Tn(a0 * By, a(l) * ﬁ(l)) X 7-77(5076(1))

(n(a * Bo) x n(eg = 8y)) % (n(Be) x 1(B4))

(n(co * By) x n(By)) x (n(ag * Bo) x n(Bp))
1) x 1(ag)

Ty (Oéo, a(l))

I AVARI

and,

(n(ao) x n(eg)) x (n(By) x 1(3))

(n(ao) x 1(B,)) x (n(ag) x 1(5))
(oo * By) % 77(04(1) )

(a0 * By, 0‘0 * ﬁo)

= Tn((am%) (5075()))

ThusT, is a fuzzy crosy-ideal of A x A.
Conversely suppose thaf is a fuzzy crosty-ideal of A x A.

(n(1)* =n(1) xn(1) = vy(1,1) < 7y(c, )
= 7(ag) x 7(a0) = (7(a))’

and son(1) < n(wy) for all ay €A. Also we have

(n(a0))”

7y (v, O‘(l)) ’ Tn(ﬁo» 5(1))

vl

vy(w, o)

Tn((0, a0) * (Bo, Bo)) X vy(Bo, Bo)
((c * By), (o * By)) x 7(Bo, Bo)
(

ag * Bp) - (50))27

IA

Ty
n(
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which implies that)(ag) < n(apxS,) x n(5,) for all ag, 5, €A.  Also we have
(n(ao * By))? = n(0 * Bg, 0 * By)
= Ty((a, @) * (8o, By))
(
(

\]

IN
\1

n g, ) X Tn(ﬁmﬁo)
= (n(aw) x n(6y))*
n(ao * By) < nlag) X n(By)Vao, By € A.
Thereforen is a fuzzy cros®y-ideal of A. n

Theorem 4.6. Letr be a left fuzzy relation on a fuzzy subgeif a ¥,-algebra A. Ifr is a fuzzy
crossiy-ideal of Ax A, thenn is a fuzzy cros®,-ideal of a¥-algebra A.

Proof. Let the fuzzy relatiorr onn be a fuzzy crosBg-ideal of A xA. Thenn(1) =7(1,v)vye
A

By puttingy=1,
77(1) = T(la 1) < V(@Oa ﬁo) = 77(060), for all Qp € A.
For anyay, o, 3y, 35 € A

(o) = 7(aw, Gy)
((QOaﬁo) * (atl)vﬁ(l))) X T(Ozé,ﬂé)
7((a0 * ag), (By * o)) x T(ag, By)
(

n( * ag) x ()

IN
\]

Also,
n(orxab) = rlagxab, By * 4
7((a0: Bo) * (g, Bo))
< 7(ao, By) x T(ag. By)
= (o) x 1(ag).
Thusn is a fuzzy cros®,-ideal of aXy-algebra A.x

5. INTUITIONISTIC FuUzzY Ry-IDEAL OF Xy-ALGEBRA

Here, the idea of intuitionistic fuzzy,-ideal of Xy-algebra is introduced and we investigate
several interesting properties, and study some relation on intuitionistic fuzalgebra.

Definition 5.1. Let X be anR,-algebra. An intuitionistic fuzzy set E = rg, v, dg > is called
an intuitionistic fuzzyXy-algebra if it satisfies

(1) vE(ro * so) < Maz{yg(ro), v(s0)}

(2) 6E(TO * 80) Z MZTZ{(;E(T()), 5E(S())}

Example 5.1. Consider a®y-algebra E ={0, 1,a} with the Cayley tablg 5 1. Here

01
0(0
01
01

SO *
R R olR

Table 5.1:
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B 0.2 ifz=1 _ 04 ifr=1
Ve (%) = { 03 ifr=02""70= { 0.3 ifr=02"
Then E is an intuitionistic fuzzay,-algebra.

Definition 5.2. An intuitionistic fuzzyX,-ideal ofR,-algebra X is defined in X as follows:
(1) vE(ro) < Maz{yg(ro * so),YE(s0)}
(2) 5E(T0) Z Mm{(SE(rO * So), 5E(SO)}

(3) ve(ro * s0) < vp(ro)
(4) (SE(TO * 80) > (SE(T()) for all To, So € X

Example 5.2. Consider an®, algebra E ={0, 1, o} where 0< « < 1 with the Cayley table
(.2. Here

olo|o

Sl O *
Ol Rk F
R Q|OlR

0

Table 5.2:

_ 05 ifx=1 B 04 ifz=1
e (@) = { 03 ifr=0a '@ = { 0.6 ifz=0a
Then E is an intuitionistic fuz2y,-algebra.

Theorem 5.1. Let E = <r¢, vy, 0> be an intuitionistic fuzzt,-ideal ofR,-algebra X. Then
V(1) <~vg(r)anddg(l) > dr(ry) forall 1y # 0 € X.

Proof. Sincey (1o * so) < vg(ro) anddg(re * s) > dp(ro) for all r € X, then
Ye(ro*10) < YE(re) @anddog(rg x 19) > dr(re) forall ro #£ 0 € X
Hencey;(1) < vg(ro) and alsdyg(1) > dp(rg) forallrg # 0 € X. 1

Theorem 5.2. Any intuitionistic fuzzy,-ideal is intuitionistic fuzzy,-algebra X.

Proof. Let E = < 7,75, dp > be any intuitionistic fuzzyy-ideal.  Thenyg(rg * so) <
Ve(ro) < Maz{yp(ro * so), Vg(s0)} < Max{yg(ro),vp(s0)}

And a|505E<T0 * SO) > (SE(’I“()) > M|n{ (5E(’I“0 * So),éE(So)} > MZTL{éE(T‘O * 80)76E<80>}
V7o, S0 € X. 11

Theorem 5.3.Let E = < 1y, 75,0 > be an intuitionistic fuzzy set. E is an intuitionistic fuzzy
No-ideal ofR¥j-algebra X if and only if the fuzzy set, and g are intuitionistic fuzzy,-ideal.

Proof. Assume that E =< rg, 75,0 > be an intuitionistic fuzzy¥,-ideal of Xy-algebra X.
Clearly~ is a fuzzyXy-ideal. Heregz(1) =1 -65(1) < 1 — 0x(ro) = dx(ro).
NOwW 05 (r9)=1-65(ro) < 1—Min{dg(ro*so), 0p(s0)} = Max{l—0p(roxsy), 1—0p(so)}.
Hencedg(ry) < Max{dg(ro * s0),0r(ro)}.
Againég(ro * sg) = 1 — dg(ro* s0) <1 —dg(se) = dg(so).
i.e.,05(ro) < dp(so) and thens is a fuzzyX,-ideal of X.
Conversely, assume the fuzzy setando ; are intuitionistic fuzzy,-ideal ofRy-algebra X.
Foranyro, so € X, vg(ro) < Maz{yg(ro*s0),7p(s0)} 1-0p(ro) = dp(ro) < Max{dp(rox
S0),0E(r0)} = Max{l — dg(ro* so),1 —0g(se)} =1 — Min{dg(ro* so),0E(s0)}-
Then,(gE(To) > MZTL{CSE(’I"O * 80), 5E(80)}
AlSO vy (ro * s9) < vg(ro) anddg(ro * s0) < 0g(so). Then 1 -0g(rg * sp) < 1—0g(so) and
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hence
dg(ro * so) > 0p(sg). Thus E=< r¢,vg, 0 > is an intuitionistic fuzzyX-ideal of X,-
algebra.p

Theorem 5.4.Let E =< 1y, vz, dg > be an intuitionistic fuzzy set. Then E is a fuRgyideal
if and only if, for anyzg, yo € [0, 1] such that L§ (7o), 20) # 0 and UG x(r), yo) # 0 are -
ideals, where L{;(r0), xo) = {ro € E||7v(r0) < 2o} and UG g(ro), yo) = {ro € E||d(r0) > vo}-

Proof. Assume that E is a fuzzy,-ideal of E. Suppose thay, yo € E andsy € L(vg(ro), z0)
andry x sg € L(vg(r0), xo). Theny(sg) < xo and~y(rg * s¢) < xo.

Sincey is a fuzzyR, -ideal of E,y (1) < max{vy(ro * so), 7(s0) < zo andy(rg * sg) < max
{v(r0),7(s0) } < wo,i.€.,rg € L(vEe(ro), z0). HeNnce L x(ro), zo) is aRy-ideal of E.

Again, if zo, yo € E andsy € U(0g(ro), yo) andry * so € U(dr(70), ¥o), thend(sg) > yo and
5<T0 * 80) Z Yo-

Sincer is a fuzzyNy-ideal, 6(rg) > min {§(ro * s0),d(s0) } > yo andd(rg * sg) > min
{6(r0),9(s0) } > yo, i.e.50 € U(0g(r0), yo). Hence U§g(ro), yo) is aly-ideal.

Conversely, assume &£ (7o), o), U(0£(r0), yo) are fuzzyX,-ideals, for anyr, € [0, 1] with
L(v&(r0), z0) # 0 @and UG (o), vo) # 0. .

For anyrg, so € E, lety(rg) = x, v(so) = 3, v(ro * s0) = x§ (zi€[0, 1]). If we letz, =
max{z}, z2, 3 }, thenrg, so € L(ve(ro), o) # 0 andrg x s € L(vy (7o), To)-

Since LG z(ro), xo) is a fuzzyR-ideal, we have € L(vg(ro), zo), i.€.,7(ro) < max{r(ry
*S),7(50) }, ¥(ro *s0) < max{~(ro), ¥(so) }- }

Also for anyry, so € E, lety(ro) = yi, v(s0) = v2, v(r0 * s0) = yo (yo€[O0, 1]). If we lety,
=min {y3, v, v }, thenry, so € U(dg(ro), yo)# 0 andrg *so € U(dx(r0), yo)-

Since U g(ro), yo) is a fuzzyRg-ideal, we have, € U(0g(ro), yo), i.€.,0(r¢) = min {5(rg
%50),0(80) }, 0(rg *s9) > max{d(rg),d(so) } sothat E is a fuzzry-ideal. n

6. IMAGE PROCESSING ON 8,-ALGEBRA

In recent years, the field of computer vision has experienced significant growth. Computer
vision is concerned with the development of systems that can interpret the content of natural
scenes. Computer vision systems start with detective work and finding some options within the
input image. One of the main advantages of feature extraction is that it significantly reduces the
amount of data required to represent an image in order to understand its content.

To obtain the appropriate purpose of a feature using similarity matching, a template window
is used. This window is moved element by element over a larger search window around a
computable corresponding purpose, and the similarity between the two regions is measured
at each position. The position of the most effective match is determined by the maximum or
minimum value of the resulting measurements. Normalized cross correlation is a well-known
technique for determining the degree of similarity between two regions.

6.1. EDGE DETECTION. Edge detection is a essential device in image processing, particu-
larly for function detection and extraction, with the intention of figuring out factors in a virtual
photograph in which the brightness of the image adjustments abruptly, and detecting discontinu-
ities. Edge detection reduces the quantity of statistics in an image whilst keeping the structural
functions for similarly image processing. Edge in a grayscale photograph is a neighborhood
function that separates areas inside a community in which the grayscale is greater or much less
uniform and has special values on both aspect of the threshold. It is tough to locate edges in a
loud image due to the fact each the threshold and the noise include excessive frequency content,
ensuing in a blurred and distorted image.

The FFAST edge detector is a suitable edge detector, which extracts the edge of the image.
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The working rules of F corner detection must satisfythealgebra, which i\, = {{ (k, I) &
(k, +1) & (k+1, I+1)} are whites and(k-1, I) & (K, I-1) & (k-1, |-1) & (k-1, [+1) & (k+1, I-1),
(k+1, 1)} are blacks}(see Figufg 1)

Figure 1: A,

A, = {{(k-1, 1), k, ) & (k, [+1) & (k+1, I+1)} are whites and(k-1, I-1) & (k-1, +1) &(k,
l-1) & (k+1, I-1) &(k+1, 1+1)} are blacks}(see Figufd 2)

y.jpg

Figure 2: A,

In the proposed F edge detection, instead of only considering a limited configuration space,
in order to create a more efficient solution, a thorough configuration space is examined. The F
edge detector operates in the following manner:

Algorithm 1. (1) Using a good edge detector such as Canny, extract the edge contours

from the input image.

(2) Fillin any small gaps in the edge contours. Mark the gap as a T-corner when it forms a
T=1.960, -junction.

(3) Calculate the curvature of the edge contours at a large scale.

(4) The edge points are defined as the mini - maxi principles (Fuzzy Concept) of absolute
curvature that are greater than a certain threshold value.

(5) To improve localization, track the corners through multiple lower scales.

6.2. EXPERIMENTAL STUDY. The F edge detection algorithm was implemented in MAT-
LAB Tool. The performance of the F edge is tested with images of different types file. The
processing for detection of edges in images summarized in Higure 3.

7. CONCLUSION

In this paper we have introduced a new algebra and its corresponding fuzzy subalgebra.
Fuzzy ideals and intuitionistic fuzzy ideals are defined and explained with some important re-
sults. Finally, this concept is applied in image processing to detect the edges. In future, this
study can be extended to do more researcRpralgebra.
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File
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Figure 3: Types of files in edge detection
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