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% Mask 1
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% Mask 4
H(j, k)= F(j,k+1) (12)
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e HUOUOUODODOO
gbogdbuogoudgbobogboobbuoobbuoobboogbbogbobooon
gooobbobobobooobobooobobobooboboboboobo
gbogbuobogoobuoobboboobboboobooboobbobod
gbobooodaod

—gboboogoooon
gbOobooobobOobObOdilationd erosion DO OO0OO0OOOOODOO
00000000000 (erode) 000000 OD0ODODODODODOODODOODOODO
(dlate) 00000000 O0DOOODOOOOOOOOOOOODODOOOOO

0(0]0 0(0]0
1111]0 0]1]1
01010 0[01]0

(0)0 00000000000000 (msk 5)
(0)0 00000000000000 (msk 6)



x Mask 5
Hdilate(j: k) - ma*X[F(jak - 1)7F(.7: k)]

Heroqe (5, k) = min[ F(j,k — 1), F(j, k)]

7—(M¢\5K5

<
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* Mask 7
Hdilate(j7 k) = H&X[ F(j -1, k’), F(j, k)] (17)
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* Msk 8
Hdilate(j7 k) = HH’X[ F(] + 17k)7F(]7k)] (19)

Herode (7, k) = min[ F(j + 1, k), F(5, k)] (20)
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@ en /AN
@ en /AN
@ en /AN
@ en /AN
@ en /AN
@ en /AN
@ en /AN

Hlf
Hif
Hif
Hif
Hif
Hif
Hif
Rif
Hif

Norm C

QO OO O o a Q

[\]
ot

SRS (S S S S

333.0
330
3R0
3R0
3RO
3R 0
3R0
3R0
3RO

S12x 512
S12512
SI2512
DI2512
DI2512
DI2512
D12512
DI2512
DI2512



B.OOOO

e (50000
P = (zcos(0/2)+ (R — z)sin(0/2),y,

R—(R—z)cos(0/2) +xsin(0/2))
P, = (zcs(8/2) — (R - 2)sin(6/2),,

R—(R—2z)cos(0/2) —xsin(6/2))

_ R(zcas(0/2) — (R — z)sin(0/2))
R—(R—z)cos(0/2) —xsin(6/2)

z, =1 —d
z,(R— (R —2z)cos(0/2) —xsin(6/2)) = R(xcos(0/2) — (R — z)sin(6/2))

z,R — z,Rcos(0/2) + z,zco8(0/2) — zoxsin(f/2) = Rxgeos(0/2) — R*sin(6/2) +
Rzgsin(6/2)

' = (z/z)R
y = (y/2)R

[z, R(1—cos( 0/2))+ R?sin(0/2) = x(Rcos(0/2) —x, sin(0/2)+ 2(Rsin(0/2) —z, cos( 0/2))]
XR/z

R/z(z,R(1 —cos(0/2)) + R*sin(0/2)) = z'(Rcos( 0/2) — z,sin(0/2) + R(Rsin(6/2) —
z, cos( 0/2))

R%*((z' — d)(1 — cos( 8/2)) + Rsin(6/2))

B a'(Reos(0/2) + (' — d)sin(0/2)) + R(Rsin(0/2) — (z' — d) cos(0/2)) 5)

z
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c.oooobbonoooood

¢ Greyscale Morphol ogy
Mrphol ogical operations can be extended to function and, therefore, to greyscale
images. The tools for greyscal e morphol ogi cal operations are sinple function g(z)
having domain . They are calledstructuring functions. Their symetric counter-
parts are gi ven by:

The greyscale dilationand erosionof a function f(z) by g(z) are defined by:

[f g’ l(z)= max f(z)+g(z—x)

zeD,z—xeG

[feg @)= mnmn f(z)—g(z—x)

z€D, z—z€G
where D isthe domain of f(x). An inp ortant property is greyscal e norphol ogi cal
pipeliningthat used for the inplenen tation of norphological operations. Let us
supp ose that the structuring function g(z) can be deconp osed as follws :

9=91D gD ...D g

In this case, greyscale dilationand erosioncan be inplenen ted in pipeline:
fRg=( (Do) Dg)D. - Du)

feg=_0C.((fon)ogw)o..0au)

Iet us suppose that the structuring function g(z) is zero and that itsdomain is
given by G = [—-m,...0,...;m]. In this case, greyscale dilationand erosionare called

dilation and ercsion o furction by a set:
e &) =[feslk) =mx f(i—m),.. . [(),.. fe+m) (7)

[fo&lk)=1foglk) =nn f(i—m),. . f(i),. . f(it+m) (8)

[lation and erosionof a function by a set are essentiallylocal nax and mn filtering

operations respectiel y
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