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What are Morphological Operations? Pﬂ
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Morphological operations come from the word ”morphing" in Biology which means ”changing a shape".

Morphing

—

changing a shape
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O Image morphological operations are used to manipulate object shapes such as thinning, thickening, and filling.

O Binary morphological operations are derived from set operations.
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NOT( A)

(A) XOR (B)

(A) AND (B)

[NOT (A)] AND (B)
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*For binary images only
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Pﬂ Basic Set Operations
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FIGURE 9.1

(a) Two sets A
and B. (b) The
AU B AN B union of A and B.
(c) The
intersection of A
and B. (d) The
complement of A.
(e) The difference
between A and B.

(A)
Concept of a set in binary image morphology:

Each set may represent one object. Each pixel (x,y) has its status: belong to a set or not belong to a set.
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Translation and Reflection Operations P:,
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Translation Reflection

(A),={c=a+z, foracAl B={ww=-b, forbeB]
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Dy e s s I={(1.1),(2.1).(2.2)}. H = {(0.0),(1,0)}
o ! Y IeH = {(1,1)+(0,0), (1,1) + (1,0),
' ¢ ‘EEE - 'S (2.1) + (0,0). (2.1) + (1,0).
; ‘ ; .. (2.2) + (0,0), (2.2) + (1,0) }
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L.
¢ = Empty set d o di4 ] |
B=B i :
Dilate means “extend” ” b | Aen
| | d [
d /8 d /8
A = Object to be dilated _
B=S I | d/2
— tl’UCtUI’II’]g element d
A B
e | i E e
{a) Set A : :
(b} Sguare structuring element : :
(¢) Dilation of A by 8 .. .
() Elongated strneturing clement B =8
{e) Dilation of Ausing (d) d /2
A& B
I d L
d /s d /8
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Matlab code ‘ polindl 25
a=imread('part.jpg’); Yepalmyra 3,5l 4¢3
a=im2bw(a); %AdD 5yp0 N 5jpall Jagas
a=bwmorph(a, 'dilate’); %5 ypall e 20dl Ll 24T
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Example: Application of Dilation
| C
Historically, certain computer Historically, certain computer b
programs were written using programs were written using FIGURE 9.5 ‘
only two digits rather than only two digits rather than i}z‘]}u‘:lr’i}:}[‘u{;ii ol
four to define the applicable four to define the applicable with broken
year. Accordingly, the year. Accordingly, tha ;]]:111:‘;1[[“1; view)
company's software may company's software may (b) §Lrunuring .
recognize a date using "00" recognize s date using "00" U{*‘[}3?;1[{_ »
as 1900 rather than the ‘,?lr as 1900 rather than the ?h‘ LL}_?H,;_‘};;SLSH[‘a}
2000, 2000, segments were
- - joined.
pll
- G
143 L) 0110
Repair” broken characters [t
ol1]o
https://manara.edu.sy/ (Images from Rafael C. Gonzalez and Richard E.

Wood, Digital Image Processing, 2" Edition.
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I©H={peZ?(p+q) €l foreach EH }

Does
SE fit
the set?

I©OH={peZ?H,cl}

I H IeH

0123 -10 1 P I={(1,1),(2,1),(2.2)}, H = {(0.0),(1,0)}

ol -1 ol

I e 8 o Me =1 o IsH={(11)}

2. 1 2 (L1)+(0,0)=(L1)el and (L,1)+(1,0)=(21)€!
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A©B = {ZKB)Z -

{a) Set A

(b} Square structuring clement
{cyErosionof A by B

{d} Elongated structuring clement
{e) Erosion of Ausing ()
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B ______________________ —
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Erosion means “trim”

A = Object to be eroded
B = Structuring element
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FIGURE 9.7 (a) Image of squares of size 1.3,5, 7.9, and 15 pixels on the side. (b) Erosion of (a) with a square
structuring element of 17, 13 pixels on the side. (¢) Dilation of (b) with the same structuring element.

Remove small objects such as noise

https://manara.edu.sy/ (Images from Rafael C. Gonzalez and Richard E.
Wood, Digital Image Processing, 2" Edition.


https://manara.edu.sy/

Py

6)liadl

daail) Aules (ailad
caall g

2ol Adec ®
Adoig ©

I©OH=HDI

LWDLDL=LD U, D)
9o Cuxll ®
Al e ddes ©
I©H+HOSI

https://manara.edu.sy/


https://manara.edu.sy/

Py

T oSadlig saedly !

LICEUERE AN ot

| H I6H
] []
L ] L ]
(a) e e o S .I = .
| l | = ~
Iilwr.-rt .ri-ﬂcct invert IeH = (1 @ H )
| | I
e 0 00 8 e 0 0 o [$H=(T9H*)
L ] . & @ * & @ & @
(b)y e e & o8 = e * o o
* @ L] L] e @ L
* & & & @ . & @ & @
I H* I& H

https://manara.edu.sy/


https://manara.edu.sy/

>y

Sygiall e Belay gl elid praie Siligizmag Lo o ez 9158551l dlaall Jao sy ©
Lapes 8yguall 289 gyl Gedatll Lo Bie Jolge (e Talozel dSig clidl yumie o suzig ©

* 00 Strel Examples (1)
. * 00 ® e 0 00
ol o ® E ° P E ° o » SE =strel('disk’, R, N) creates a flat, disk-
— shaped structuring element, where R specifies
w * 00 *e e 0 0 0 ,
the radius.
¢ 00 .
SE= s Origin
0 0 0 1 0 0
(a) (b) (c) . ot I) / ’
o ——— N
c:\.!-j):ﬂ Ob.-.\ei‘ (a) d:'.‘"ﬁ Z\J.i‘b.ﬂ‘ SJ:H..AAS‘ ;L'\,d\ JAAUD 0 1 1 1 1 1 0
) - - . 0 1 1 1 1 1 0
"small diSk"J..)M ol (C)c‘\,\:\w‘ Qj)#\ (b) 0 0 0 1 0 0 0
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Matlab code bl 75
a=imread('part.jpg’), Yopart 3,5l 513
a=im2bw(a); %AHS 5 50 M 5jpall Jigsd
r=2; Yog il Ul yaic b Chal aual
se=strel('disk’,r); Yor jhiy gl (Ll o JSI
b=imdilate(a,se); %oiypall Jo ndl il 345
b=imerode(a, se); %i 90l Jo Exdl Lloc 185
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Matlab code %nervebrain 3.l 5:13
a=imread('nervebrain.jpg’) %4550 N 3)sall Jigpd
: %l ¥ sl fiay olly puaic s
a=im2bw(a,0.3); %3 pall o End Ll 3485
se=strel('square’.3); Youdlgall 130 XOR 4l jladl
b=imerode(a, se),
b=a-b;
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