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The reflection of a set B, denoted B,
B={w|w=-Db,for b e B}

The translation of a set B by point z = (z,, z,), denoted (B),, |2 5
(B), ={c|c=Db+z,forbe B}
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SIN%Y d;”')b)-,’ Images taken from Gonzalez & Woods, Digital Image Processing (2002)




OBy -

@ a5 |y ¢3le Object plodes gabs (salawg ay
3083 1aa 1y sibois y¥\sSs

2

) olw Jlac b 0lg30 193 ) (B Gy Mlg)
231 Ol

£
e A 207
(a2
i (D) <™
» L
.
»
10

P03 J0jls)



OOymS —

S 1y 5)Balw sadlgs g f U 1) dasjuny )s b

@ acgsns § )3l Alls gl ) @aosie LS

abl )95 sighd Jlac) j1 ony sl Cuws
:Cub s e lod

Dilation 2A e B
A®B={z|(B) nA=Q]

1 if (B)

(o) hits A

0 otherwise

g(x,y) =

1500 5 asliTsl sy JEAlwailys AiBLulSaS)
005 i) lap



Jbs =—

0\ o3

b - -
DN (B)Isp Pqiold

P03 J0jls)




L] — ]

v s -Jbs

Original image Dilation by 3*3 Dilation by 5*5

square structuring square structuring
element element

20103 (30jls)



Images taken from Gonzalez & Woods, Digital Image Processing (2002)
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A = imread('Broken Text.tif'); A = imread('Broken Text.tif');

imshow (A, []) ; imshow (A, []) ;

B=[0 1 0;1 1 1,0 1 0O]; B=[0 1 0,1 1 1;0 1 0O];
A2=imdilate (A, B); AZ2=imerode (A, B) ;
figure; imshow (A2, []) ; figure; imshow (A2, []) ;

Historically, certain computer
programs were written using
only two digits rather than O
four to define the applicable
year. Accordingily, the
company's seftware may
recognize a date using
Historically, certain computer (200 rather than th
programs were written using -

only two digits rather than
four to define the applicable
year. Accordingly, the
company's software may
recognize a date using "00"
as 1900 rather than the year
2000.
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SIVREDINCE Erosion with ones(13)

Dialation with ones(13)
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A = imread('Shapes.tif'); . )5' d"i N =
imshow (34) ; L)) )L? -
se=strel ('square', 60) ;

A2=imopen (A, se) ;
figure;imshow (A2) ;
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A = imread('Shapes.tif');
imshow (A) ;

se=strel ('square', 60) ;
A2=1mclose (A, se) ;
figure;imshow (A2) ;
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(a) Ao B Is a subset (subimage) of A
(b) iIf C is a subset of D, then CoB is a subset of Do B
(c) (AecB)oB=A0B

(a) A is subset (subimage) of A-B
(b) If C is a subset of D, then C+B is a subset of DeB &
(c) (A«B)+B = A+B
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Morphological Processing Example dl-) S =—

a b
d c
e f
FIGURE 9.11
(a) Noisy image.
(b) Structuring
element.
(c) Eroded image.
(d) Dilation of the
erosion (opening
of A). (e) Dilation
of the opening.
(f) Closing of the
opening.
(Original image
courtesy of the
Mational Institute
of Standards and
Technology.)
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Hit or Miss Transform(HMT) -

Border of
background pixels

Origin of D 7
i " B '

Background Background

Image. [ Image. { ® 8

abec

FIGURE 9.13 Same solution as in Fig. 9.12, but using Eq. (9-17) with a single structuring element.

I®B=1{z|(B). CI
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structuring
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Boundary extraction
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Boundary extraction
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Hole Filling
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— Origin
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Hole Filling

ab

FIGURE 9.18

(a) Binary image.
The white dots
inside the regrons
(shown enlarged
for clanty) are the
starting pomnts for
the hole-filhing
algonthm.

(b) Result of
filling all holes.
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Extraction of Connected Components

OBD) IQ03 Y ) Awgy eo @ ol 38l e
Jala3 )(530a Slaein)gl ) 5wy )s (ag0
)1 Poad
130000 Jac OO 315 b alines 13 Laialys —

X =X, ®@B)n A+ G2
B : structuring element

Unti|Xk :Xk-l M

P03 J0jls)



7

P03 J0jls)



Extraction of Connected Components

r

01 S———

Connected  No. of pixels in
component connected comp

01 11

02 9

03 9

04 39

05 133

06 1

07 1

08 743
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11 11

12 9

13 9

14 674

15 85




Convex Hull

OB (13)35805 0301 Cuws @ s
Al b )| acgans ) SIP «OLABL

A bE) (] poad )y aS Cubls asgd b —
BTV

P03 J0jls)



Convex Hull
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Convex Hull
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- Origin
- L - X X X - x x X x
B! BZX ;3 : B B’ B6>< f; XB8
Image,/] A~/ A =AQ®B! A, = A, ® B2
A;=A, QB A, =A; @ B* As=A,Q B>
Ag = As ® B A;=Ag® B (4s=4,88"=4,) Ag= Ay ® B!
g &o‘&
B
Ap,=A,®B* Ayu=A; QB Ay converte_:d_to o5
(Aqy = Ay = Ag) No more changes after this. m-connectivity.
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