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Cpdan index Jaal) 4d sas (4 sany Jiai 3 5a 4 1 Indexed Image -7

4 ghina (g a3 Cua | Kx3 (= colormap Ol b A 4ésiian s MXN Lana

O K e 335 ) sall s Lasa Jaiaall ol 511 C:"‘uuj“' colormap ¢l 4k jla
OV LS e o (5 58 4 ghiaall OO 3aae Y el o sl Ao A 4 giian sl daey
i Sl 8y seall LS (5 a3 index Jalall A siian Ll | ol )15 o) il g gl yeal)
D s a8 Jasy Jus JS 0 G colormap ostl) e s 48 sheaa i o) Y )
O e O s) LSy (g 5ny Hlaud) 13 5 colormap ol dda s 48 ghan (e slan )

¢ small e psill 13 gy Ul O

shadl el index Matrix Jalal) 4 siae 45 a8 50 o a5 ) seall 8 LS
LS el s e 553 3 s Colormap Matrix st 4dajla 48 sdias (e ualall
LY el sl daas il g e 3 g 6] il g 6 ) el

Mycolormap(5,:)=[0.2902 0.0627 0.0627];
&&

Myimage(m,n)=5;
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mygray=rand(7,7);
image(mygray*255);
axis image

colormap(gray(256));

Grayscale £ 5 (v 3uga slady -9
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Truecolor RGB £ & (x4 85« sy -Y
myrgb(:,:,1)=rand(7,7);
myrgb(:,:,2)=rand(7,7);
myrgb(:,:,3)=rand(7,7);
image(myrgb);
axis image
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+ 455kl B geall (e 3 gl g Gan¥) o sl Cada Ll 13
image(min(max(myrgb,0),1));

axis image
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: RGB | grayscale (s Jagadl) -

d‘d‘”
Yl )y

myrgb = cat(3,mygray,mygray,mygray);

: Jua
mygray=imread('pout.tif');
imshow(mygray)
myrgb = cat(3,mygray,mygray,mygray);
figure,imshow(myrgb)
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+ Ao gial) Al afadiuly grayscale i) RGB (s Jasaill =¥
mygray = mean(myrgb,3);
: Jla
myrgb=imread('onion.png');
imshow(myrgb)
mygray = round(mean(myrgb,3))/255;

figure,imshow(mygray)
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: NTSC ¢Jsl) aladiuls grayscale ) RGB (s Jagadl) =Y
mygray = rgb2gray(myrgb);

+ 4aadla

JRaN e s NTSC )5l pladiuls Grayscale ) RGB ¢+ gl -
: Sl

mygray =
0.2989* myrgb (:,:,1) + 0.5870* myrgb (:,:,2) + 0.1140* myrgb (:,:,3);

: JUia
myrgb=imread('onion.png');
imshow(myrgb)

mygray = rgb2gray(myrgb);
figure,imshow(mygray)




: RGB (4! Indexed (s Jagaill -¢

myrgb = ind2rgb(myindexed,mycolormap);

: JUia
[myindexed, mycolormap] =imread('trees.tif');
imshow(myindexed, mycolormap)
myrgb = ind2rgb(myindexed,mycolormap);
figure,imshow(myrgb)
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: 088 K aladiuly Indexed ) RGB (x Jagadll -0

[myindexed,mycolormap] = rgb2ind(myrgb,K);

r Jla
myrgb=imread('peppers.png');
imshow(myrgb)
[myindexed,mycolormap] = rgb2ind(myrgb,256);
figure,imshow(myindexed,mycolormap)
P RN

i jla 8250 W) e 2 a5 (55 256 <l Indexed Image JGall 138 i ek
. sall daladll Colormap ol




: Grayscale (! Binary ¢+ Jagadl) =1

mygray = double(mybinary);

s Jda
mybinary=imread('circles.png');
imshow(mybinary)
mygray = double(mybinary);
figure, imshow(mygray)
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: Binary (! Grayscale ¢« Jagaill -V

mybinary = (mygray > a);

Ot Jsai g and o g Gl () ) Ui b o A Aale U 01 V) e s

. J)a..u\
: Jua
mygray=imread('pout.tif');
imshow(mygray)
level=graythresh(mygray)*256;
mybinary = (mygray > level);
figure , imshow(mybinary)
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ey Clagdadl) pila JSG Galidy Cua imshow deledl) aladiuly 6 ) suall
: 2\.:\31.35\ Q‘}IL;J\ LSAAJ éﬁ)ﬁ)}a&hﬁ’.}dﬂ

s le2oe s udall 05 ) yon o -

;Lfﬂﬂ\ M\énimreadwaﬂ\eqmg__w\;“ )'\.@404'&)}@3;\)5)‘@53

X = imread(filename,format);

imshow(X)
‘?j e jas ?3 9 format 23! O3 filename Dbsell e 3 ) suall 361 3 Al dua
X 8 g
s Jlia

L jpg & 5 s sky aub D (e il e de g ge 20Ul 5 ) el Ll




;L e &8 AUl Aadatilly 5 ) guall 36 B Sy diric

X = imread('D:\sky",'jpeg");

imshow(X)
o2yl iy e g -
D oflla gaa) e

gsicabupal gsfal

Imagqge

[X,map|=imread(filename,format);
imshow(X,map)
. Kx3 ol A jla 48 gdias map s MXN Judall 4 geina X (5585
c ) Jla
[X,map] =imread('trees.tif");

imshow(X,map)




: ¥ Jha
[X,map] =imread('kids.tif");

imshow(X,map)
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U IS e 3 ) guall el oSy Nitic

X=imread(filename.format);

.RGB g5 wiyparl Jla
X = imread('onion.png');

imshow(X)
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. Gray Scale § 5 (w3)pa: 2 Jba
X = imread('pout.tif’);

imshow(X)
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Binary ¢ s (ebsa: 3 Jda
X = imread('circles.png');

imshow(X)
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: Jul A e imwrite Aadadl)
imwrite(image,filename)
s Jla
X = imread('D:\sky','jpeg");
1mshow(X)

imwrite(X, newsky.bmp')
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. bmp 22a A3l y newsky v sl (MATLAB / Clatiuall)




il

H&O:MM“ Oéj“ D%

: Imfinfo dadaill aladinly 3 ) pall e ALalS il slas o J pasd) (S
info=iminfo(filename,format)
 Lganl s il sheall o 3paal) e sl (S Eim
5y seall Cale s -
LGl s LY
coaall Y
Aty
CAlatay) -e
L Ol a1
: Jua
info=imfinfo('D:\sky','jpeg")
: _allall daill
info =
Filename: 'D:\sky.jpg'
FileModDate: '08-Y7:+3:0Y Y+ Vs 0
FileSize: 575314
Format: 'jpg'

FormatVersion: "




Width: 1280

Height: 960

BitDepth: 24

ColorType: 'truecolor’
FormatSignature: "
NumberOfSamples: 3
CodingMethod: 'Huffman'
CodingProcess: 'Sequential’
Comment: {}

Orientation: 1

XResolution: 72

YResolution: 72

ResolutionUnit: 'Inch'’

Software: 'ACD Systems Digital Imaging
DateTime: '2007:03:25 01:04:50 '
YCbCrPositioning: 'Centered'

DigitalCamera: [1x1 struct]

info=imfinfo('cameraman’,'tif")
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(2smal — Gl ) 5 gea ) e 55 QIS U3y geall oot oSy
: JSAIL im2bw 4eddadll alaiiuls Binary Image

binary image=im2bw(image,level);

@miﬂ\ 3y gl image <ua

diall 305 ¢d Jevel Wl

M&J\Qw\wdjﬁﬁp[o 1] JM\WI\_&J\EMMC}UB
) SIS Ll ' Al Jand o (an¥) sl ) Tevel Aiall 30d (358 daid
0" Aaill Jand gl 2 su¥) 5l ) Jeve] Auiad) 3 cant 4 Ja

: Jlia

I=imread('pillsetc.png');
imshow(I)
bw=im2bw(1,0.4);

figure, imshow(bw)
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i jpalddal i b Jani i

O il 305 JERY 5 mnalall 3 goall R8BS Gad e Aial) 305 yuad -
[O,l] JIAA\W&QJG&J@SU graythresh :\.A:J’_ﬂ\ em&h\ﬁ\
- (S e 5y peal e 503 )l

level=graythresh(image);

D Sl JSEN e muadd Babadl JEall Jiaed Sy JUlL

s Jla
I=imread('pillsetc.png');
imshow(I)
level=graythresh(I);
bw=im2bw(l,level);

figure, imshow(bw)
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. Object = (oamsr (0 Al il (51 ) 2501 (5 51L 4l gn e Jaal

e s 3l aaS Clasl 5 )l Juail (e alliy Object real 3L -
LU Leses Aol aaS Claal g ol Jladl

3 ¢ pagal

labeled 355 92 A Binary Image 48Ul & ) seall Jy sa3 (S
. bwlabel 4a=ill alaaiul Tmage

? labeled Image b yisll 3 ypall o L

ol V) Al 3 ) saallS Lala Jath 3 sl 5 (a1 i slll e (55835 ) e
(AU 5 ) gaall 8 dranie clan) g de sana 585 ) 5 small 8 Object JS
Bogall Al QS8 234 ... , UM objects gmaa a8 ) Jossu
Jiaall 0 Q811 Jasd la jualic 3545401 5 suall (8 Maie 3 Objects 40U
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: Jlia

: 48 50 nall s2a Sllad Binary Image @m‘}(\ 3 ) gall C)i adl
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bw

cocoococ oo
R R OO R
PR PO OO

(S U T S G Y
[ = R Y

: Labeled Image 5 _»isall 5 ) puall (S5

labeled =

cocoocooo
WwWwwo NN
wWwWwwo oo

RR R
NN U
WwWwoo NN

s Jéia
I=imread('pillsetc.png’);
imshow(I)
level=graythresh(I);
bw=im2bw(l,level);
figure, imshow(bw)
[labeled,numObjects] = bwlabel(bw,4);
figure, imshow(labeled)
pseudo_color = label2rgb(labeled, @spring, 'c', 'shuffle');
figure, imshow(pseudo_color)

numObjects
LB hgall 3 ) guall & Obejects gen sl a23505 Jabel2rgh daulaill -
.5 9all & Objects 2= sy numObjects Js~iall
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Labeled Image
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e\di:u.u\.) labeled Image BJ.&}J\ '5_)5.-453 ol Al 408 ‘;:; J sl (S
: JAL regionprops deslsll

info=regionprops(labeled_image,property_name);
Gl JBal 38 53540 5 5 gl a2 e i )
s Jlia
info=regionprops(labeled,'all")
s gl
info =
32x1 struct array with fields:
Area
Centroid
BoundingBox
Subarrayldx
MajorAxisLength
MinorAxisLength
Eccentricity
Orientation
ConvexHull
ConvexImage
ConvexArea

Image




FilledImage

FilledArea
EulerNumber
Extrema
EquivDiameter
Solidity
Extent
PixelldxList
PixelList
Perimeter
Apald 32 asa g daadl
b LS Gl s 63 (e dalt JS ) J gl (S
s Gl JUa) 8 JsY) Object Al daluse 48 y2a L )i 13) "l
info(1).Area
Do Aagill
1173

OSAJ.. JA‘} Aﬁgjzh\jhngfObjeCtJ‘ Olalig uh.j‘)ﬂl_m‘)i ‘JS‘ ji
- Sl e\,gﬁﬂ cat dalail) e\difw\

Areas=cat(1,info.Area)
Aal 9 )J:u.n Lsﬁ }i

Areas=cat(2,info.Area)




gl Jandl alaii g € (S0 5 ) geall (ailiad (e 33N e dplasll o2

A8 yra (g pile JS 3 ) pall dxllas & 285 al Al o3 (e duals IS
Leie a2 V) anadll = il Al Gaibaddl (e 1300 503 538 5 Object JS dalus
) ok




L el

dad ) § ) guall dadlns

VN | \

a9 A Cpn
il daala
Al 9 ST g Ay gl duwaigl) Al
Lo liall 40aiYl g AY) asail) doia
D ARSI ) e gy ldiiad (Y

hussien-al-roem@hotmail.com




3)&3&\ SJJ‘A‘ oaibad
A A 5 el L] Sl

pla3iuls 5 D 481 sudl Y Binary Image 260 5 5 saall 038 ey o8 7Y
50 (A L )l LS Jabeled Tmage & 53e 5 sea () Led s 3L
1,2,3,4 &85 dass Leia IS4 Objects e (55333 ) suall Of Jaadli 5 43l
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I=imread('D:\shapes.jpg');
level=graythresh(I);
bw=im2bw(l,level);
[labeled,numObjects]=bwlabel(bw,4);

info=regionprops(labeled,'all');

Aa )l e llii 5 ) guaall (f JaaDi 5 ) guall Gailiad 7 iy sad) Jd Lk
Objects 2= e numObjects J yaiall yumy 2581 138 (10 s Objects
oaiiadl) oda 53 1h5all 5 ) saall (ailiad aad regionprops dedsill
e Aldl 5 ) peall 238 & iR 53 ) saall (0 Object JS Caal Lea jain Al
el 8 A s ) (525 Lae Objects

@u\c‘)}haj\u.a:}mm‘)me)mu&u@;



Area 3,32l 2 Object JS 4abwa : Vg

info(1).Area
ans =

24496

info(2).Area
ans =

37100

info(3).Area
ans =

43681

info(4).Area
ans =

16681

¢ Object ) daluay aii 13

Ob_]CCt J‘WM‘)&\.&JM\ QM&)AM@&M\

: (3801 ) J5Y) Object I dalus o

: ( sl gl g @)A\ ) L;\LJ\ Object Jldaliw

:( @)A\ ) Sl Object Jldalowe

: ( Caliall ) c_g\)l\ Object A dalow

. JuSill Object ) Aabue i Cua

cat dadaill 2135l 3 5 4 ghoaa 3 clabuall gea (S

Areas=cat(1,info.Area)



Centroid 3_s<! 2 Object JSI wigl) S all ; LG

¢ Object A il JS5alls 3 gasitall Lo

J8 S e e ke s (X, y ) akdlan) 5 sall o Juy o Adali 5
9 ell astigh S all5 o 3S e 5 5l assigl) 3Sall “d Object

info(1).Centroid
ans =

99

info(2). Centroid
ans =

137.5

info(3). Centroid
ans =

397

info(4). Centroid
ans =

407.9634

.4kl clail) ddags

L (309401) JY) Object U (puighl 38 yall

113.5
D (Gl 53 @) ) S Object U oasigh S all
369.5
: (@l ) Gl Object A (oiglh S sl
118
D (Gliall ) wl ) Object U ouaigh S all
397.5332

cat 4alzill e\as:wl_} 3aal MM@MJ.\.@J\ BB o S

Centroids=cat(1,info.Centroid)



BoundingBox 3_s<all & Object JS JUa) ¢ GG
¢ LY s L
. Object Jl S Jalatiia JM‘ 5A

Jshs Object Jta) (e 4 jbund) Ulal) ddadill cillan) dpalall oda Jaxd Cups
.[xyL W ] Object ==

¢ Y sy 13l

JSEY) e Cajaill 2y 5 Ladie Lgie clipdaill e SN & LY CaiS ady
Aalie A (e 3aEY) S Cua byt o 3 3I0Y) o A jall Ga Y
Dby dalue ) IV ALl e caesd il 5 Area 25 Object
LA AW XL

Al al 3 Al ol sy "Dl
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s Al o e Ll 4l (33l ) JsY) Object A Jldal oo aas
info(1).BoundingBox
ans =
15.5000 19.5000 167.0000 188.0000
D (sl 53 ey SEN Object ) ) <l el
info(2). BoundingBox
ans =
45.5000 268.5000 184.0000 202.0000
: (@) & Object A sl &l e
info(3). BoundingBox
ans =
292.5000 13.5000 209.0000 209.0000
; (&bl ) al I Object A ) &l yie )l
info(4). BoundingBox
ans =

337.5000 254.5000 153.0000 215.0000

cat daeill aladiuly sas) 5 48 siian &l Y1 <) sia b gas (Sa

BoundingBoxes=cat(1,info.BoundingBox)



EulerNumber 5,32 4 Object JS! Euler a2, : bl
¢ Euler 42, 54 W
3 pall (8 gl are Clua e dgbn WiSa &8 ) o8
Object ) (asa il 2ac — Y = Object I Euler &8,
Object A (e 8l 2ae e J seasl) oSy Buler o) JA (e
Object X! Euler 485 - Y = Object J (yaa 58l 2ae
¢ Holes «&ill sa L

o a3 gl 43 1 40N 5 ) uall (g 6 3a JS 58 (5 Object ) pasti s
. Object ) (paa il ay 5 paan¥) o s 4l s

s Jlia
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: Object ) 38 & g8l sae s 2 8

I=imread('D:\Shapes1.jpg");
level=graythresh(I);
bw=im2bw(l,level);

[labeled,numObjects]=bwlabel(bw,4);
info=regionprops(labeled,'all');
Euler_Numberl=info(1).EulerNumber;
NumHoles1=1-Euler Numberl
Euler_Number2=info(2).EulerNumber;

NumHoles2=1-Euler Number2

g

Do Aagiill

NumHoles]1 =

NumHoles2 =



Extent 5,5al 2 Object ) (530 : Luald
¢ sl s L
. Object A ) dalus ) Object 4 dalus 4nud 58 Object 4 s
Extent=Area (Object) / Area (BoundingBox)
: Object J) S gaall Cluad
I=imread('D:\Shapes1.jpg');
level=graythresh(I);
bw=im2bw(l,level);
[labeled,numObjects]=bwlabel(bw,4);
info=regionprops(labeled,'all’);
Extentl=info(1).Extent

Extent2=info(2).Extent

P N
Extentl=
0.7129
Extent2=

0.7678



Extrema 5_g<ll ga Object SIRNFSE sl

fap-kft fap-right fap- kft fap-right
right-tap kft-iop right-fap

|eft- battom right-hatfom Eft- batfom right-hattam

battam- e bottam-right bottom- ke battom-right
@j‘i\ Sleall (e Object A 2t Jales lad dualald) oda GL-;:C\
G R e 8 pa s ( A handl — lind) — Asiaadl — L))

top-left

top-right

right-top

right-bottom
bottom-right
bottom-left
left-bottom
left-top
Ll Ay SISV 5 7Y 5l Object A (e (Ao Y ddadill s top-right us

Wl e 5 Y 5l Object ) (e dsisay SV Adaiil) a3 right-top Wl

ALl Lalaal) a8) 9o 48 yae A (e Object JSG 2aaT & paldl) sda i
: Jlia
I=imread('D:\Shapes1.jpg");

level=graythresh(I);



bw=im2bw(l,level);
[labeled,numObjects]=bwlabel(bw,4);
info=regionprops(labeled,'all’);
Extremal=info(1).Extrema
Extrema2=info(2).Extrema
- ayladl) dalall x y Sbilas) e Jpaall & dagill
Extremal =
84.5000 8.5000
92.5000 8.5000
165.5000 91.5000
165.5000 103.5000
92.5000 186.5000
84.5000 186.5000
11.5000 103.5000
11.5000 91.5000
Extrema2 =
248.5000 16.5000
429.5000 16.5000
429.5000 16.5000
429.5000 194.5000
429.5000 194.5000
248.5000 194.5000
248.5000 194.5000
248.5000 16.5000



FilledArea 3,3l & ¢ s8ill £Ja 323 Object 3 Aalua ; llu
¢ Lualall s3a 2 I3lay

u)ﬂ\hmz\ﬁﬂ@‘zgm" ﬁjObjectJ\@MMﬂ:\m\Aj\ongm
Object 4l Jala

A daloe — LA.\M P-Y) Objet Al dalis = Object Al (e 58 Aalina
. <58l 2 9 51 Object

: JGa

I=imread('D:\Shapes1.jpg");
level=graythresh(I);
bw=im2bw(l,level);
[labeled,numObjects]=bwlabel(bw,4);
info=regionprops(labeled,'all');
Object_Areal=info(1).Area;
Object_Filled_Areal=info(1).FilledArea;
Object_Area2=info(2).Area;
Object_Filled_Area2=info(2).FilledArea;
Holes_Areal= Object_Filled_Areal- Object_Areal
Holes_Area2= Object_Filled_Area2- Object_Area2

P EN
Holes_Areal =

1839

Holes_Area?2 =

7481



MajorAxisLength Object U (il lail) J gha; "Ll

Object b Jaxaall (5 sbanll JSEI o 1) Hhadl) Jgla o dpalad) 228 )
13 ain g M) IS 5 oS0 i

MajorAxis

I=imread('D:\Shapes1.jpg");
level=graythresh(I);
bw=im2bw(l,level);
[labeled,numObjects]=bwlabel(bw,4);
info=regionprops(labeled,'all’);
Major_Axisl=info(1).MajorAxisLength
Major_Axis2=info(2).MajorAxisLength
DB Al
Major_Axis] =
177.8260
Major_Axis2 =

224.9245



MinorAxisLength Object Ul s s jhill J gh: el

Object b ol (g gmanll JSEN (g 36l pladll J gl aa% dpalaldl oda ()
3 n gy ) OS5 Jully 5 i

AinorAxis

I=imread('D:\Shapes1.jpg");

level=graythresh(I);

bw=im2bw(l,level);
[labeled,numObjects]=bwlabel(bw,4);

info=regionprops(labeled,'all’);

Minor_Axis1=info(1).MinorAxisLength

Minor_Axis2=info(2).MinorAxisLength

P N
Minor_Axisl =
157.4666
Minor_Axis2 =

214.1390



Orientation Object 1! 3815 (i 1) ha8l ¢y 4 9) 30 ) i

38 Object b G8Y1 5 (ouai ol DBl (s Ay 51 31 JJaad Al all 03 )
[-90 90] o Lo ) s il ally

I=imread('D:\Shapes1.jpg");
level=graythresh(I);
bw=1im2bw(l,level);
[labeled,numObjects]=bwlabel(bw,4);
info=regionprops(labeled,'all’);
Orientationl=info(1). Orientation
Orientation2=info(2). Orientation
P N

Orientationl =

89.4732
Orientation2 =

73.5117
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el gl

sac el Al g imadjust dedaill aladiuls daed )l 5 ) guall (ol Jaaad (Say
-

s Jo¥) Jedl)

J =imadjust(I);

YA e ) seall (s A8ah) g guall a8 J 3023 ) e i el
1% i SUL e LY As ja 83

s Jlia
I=imread('pout.tif’);
imshow(I)
J =imadjust(I);
figure,imshow(J)
Db LS il

Criginal Image Adjusted Image
L . N '




A g

J =imadjust(I,[low_in;high_in],[low_out;high_out]);

s T3 sall (& OIS areas raad A (e By saaall (S Jpaad oy s
(e paniiglead jatin Al g High_in s low_in Om gl )% Lead
low_in z & leadd a8 Ll COLS Wl Jiliie S5 high_out s low_out
high_in zJ& lead o Al LS 5 2 5 G sll) Jast (g1 ) Lead o
ji grayscale g5 (e By geal) CilS 1Y) ua,p‘)’\ Ol Jaad Lﬁ‘ 1 Leaid c.uaﬁs
.RGB ¢ 55 (30 by saall il 13} G5, 39 5l a1 5l paal

s Jla
I=imread('pout.tif’);
imshow(I)
J =imadjust(1,[0.2;0.6],[0.4;0.8]);
figure,imshow(J)
Db WS il

Criginal Image Adjusted Image
L, « Y '




[ 1S [low_out;high_out] ~&) sl [low_in;high_in] a&)l JLis) (Says
[0 1] Azl 381 adl) Jass Ll e aVall

: Jua
I=imread('pout.tif");
imshow(I)
J =imadjust(1,[0.2;0.7],[ 1);
figure,imshow(J)
: & LS C.‘M.\S\j
Criginal Image Adjusted Image

- \'




. Low_out > High_out J2233 ) sall (e Negative e Jsandl (S LS

s Jla
I=imread('pout.tif");
imshow(I)
J1=imadjust(I,[ 1,[1;0]);
figure,imshow(J1)
Do LS il

Criginal Image Adjusted Image




Pl B ) geall Ay Caliag Y yaY)
s Jla
I=imread('football.jpg');
imshow(I)
J1=imadjust(I,[0.2 0.1 0.3;0.6 0.8 0.7],[0.3 0.3 0.2;0.8 0.9 0.5]);
figure,imshow(J1)
J2=imadjust(I,[0.2 0.1 0.3;0.6 0.8 0.71,[]);
figure,imshow(J2)
J3=imadjust(L,[],[1 1 1;0 0 0]);
figure,imshow(J3)







: b WS histeq Aadaill aladiuly 3 ) geall Gl Gast (Say
I = imread('pout.tif');
imshow(I)
figure, imhist(I)
12 = histeq(I);
figure, imshow(I12)
figure, imhist(I2)

Criginal lmage




Adjusted Image
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P
: gﬂ.ﬂ\ JE 2 WS imopen daalail) alasinly b ) saall dpald &Uaﬁ\ OSan
: Jua
I=imread('rice.png');
imshow(I)
background = imopen(I,strel('disk’,15));

figure, imshow(background)

JSG e Led Glaal gl o6& Gilaal g J\émi 44 ghina (AT strea] dad=dll
e JA 3 ) suall mis o 58 jmopen dadedll 5 15 5kl Coal a8
. streal Sl aic e uliis

Criginal Image Back Ground




Y

5 seall e Alall # jla (e Biladl & ain sall 8 JUal) 8 LS5 ) suall Dl ¢ Uil 2y
L e e Al L B g e Juanid LAY

s Jlia
I=imread('rice.png’);
imshow(I)
background = imopen(Lstrel('disk’,15));

[2=imsubtract(I,background);

figure, imshow(I12)
238 = yiiu g Lagiany (1 () sall = Hhas imsubtract dadedl) o 685 Cua
JlEaY dadadll
: & LS CS\.}J\)

Original lmage Black BackGround Image
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(ol — i) b guall aaa s

' RGB sl grayscale g 5 (s <ulS o) g 323l 2l 3 ) pual) paan 8 (S
;4 QIS sl (38 5 imresize dedsil) alasiuls Binary

+ Jg¥ sy
J=1mresize(I,Scale)

e S) ulS 1A asaail) 3ale ) dai Scale 5 il 3ale) J83 ) pall T Eua
b sall aaa (el as) gl e yreal CuilS 1) Ll 5 ) saall ana 2l 3 2al gl

s Jla
I = imread('rice.png');
J = imresize(, 0.5);
Orginal_size = size(I)
After_size = size(J)
figure, imshow(]), figure, imshow(J)
Db LS il

Orginal_size =
256 256
After _size =

128 128



Original lmage

: ‘_,.\13.“ JS&d)
J=imresize(I,[nrows ncol])
ey gl aaall )3 pall saad tale ) WiSay JSAI 138 4
s Jlia
I = imread('rice.png');
J = imresize(1,[240 320]);
Orginal_size = size(I)
After_size = size(J)

figure, imshow(]), figure, imshow(J)



Db WS il
Orginal_size =
256 256
After_size =
240 320
osalls

Original lmage




« ) S
: GrayScale ¢ 5 (» ) salb Jald 58
[X, map] = imread('trees.tif");
imshow(X, map)
[Y, newmap] = imresize(X, map, 1.5);
figure,imshow(Y, newmap)
Orginal_size = size(X)

After_size = size(Y)

Orginal_size =

258 350

After_size =

387 525



Original Image




Aima Ay ) 3 B guall g g
: imrotate Aaladl) aladiuly il Hally 3 ja8e Aea Ay ) 35 ) puall o 923 (S

J=1mrotate(I,Angle,Method,bbox);

N Gl alls 35380 Ol )9l 45l 5 Angle 5L s 3l jall 3 ) guall T Cas
. u&ﬂ\,\u&\}z\r_u\ « lac uﬁ*-.'ef'ﬂdbjﬂ‘ die Ang]e>0&.’1\$

D A0ull sl sas) 380 Of Sy (AL3a)) Method Ll
. nearest','bilinear’,'bicubic'
axa 05Ss Of Ll 138 AUl 3 ) geall ans aaad aés (4 )L5)) bbox Wl

axa Ll il Ll 'crop! i Ala¥l) ) seall aaa (gl a3l 3 ) guall
. 'loose'&._ﬁs.'m;\gsmi}[\ cJ}A\eMUAJ.\S\ il 3y guall

) Jha
I = imread('circuit.tif");
J = imrotate(I,45,'bilinear’);
Orginal_size = size(I)
After_size = size(J)
imshow(I)

figure, imshow(J)

b LS il
Orginal_size =
280 272
After_size =

393 393



Original Image

Rotated Image




g U] Jaa S (1 Bl 5 ) gl pna (s Al 5 ) goall 050 ¢ L Ll

I = imread('circuit.tif");

J = imrotate(I, 45,'bilinear’,'crop');
Orginal_size = size(])

After_size = size(J)

imshow(I)

figure, imshow(J)

Orginal_size =
280 272
After_size =

280 272

Boysall Ges O

s ¥ Jla



Original Image

Rotated Image




13 2 ‘9‘43\ (s &M\
-2l adalall (e Baaa B ) e oLl 53 ) s (e 6 S g U (S
s Jo¥) Jedl)
J=imcrop(I);

5o gall Ge e Sall paai e Cia gl Eua Loay J Aakaiall 5 ) gual) Liis Lin
Ly acUadl oy 5 )

s Jlia
I = imread('circuit.tif");
12 = imcrop(I);
imshow(I), figure, imshow(I2)
Do LS il

Original Image

D Lo s ) seall g Ul a2y

Cropped Image




. u—‘t‘-“ Jedd)
J=imcrop(I,rect);

ik [xmin ymin Length Width] 2aai "W J dadaita) 3 5 geal) Lis Uia
Length Jakiall J s s xmin ymin Gilany ) <l 4 loal) Lled) ool

. Width 4 e 5
s Jlia
I = imread('circuit.tif");
12 = imcrop(L,[75 68 130 112]);
imshow(I), figure, imshow(I12)
Db LS il

Crriginal Image

Cropped Image
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L) [ pall Jo cilideal)
: bwselect 4l 3 ) ga (1a Objects 3 Jidl -

Laid (5 9% (5 AT 8 pem (A L jA3 5 4l 5 ) sm e Objects s JLia) (S
: S (385 bwselect Aadatll aladinly la il o5 Al Objects e

s Ja¥) g
bw2=bwselet(bw]1);

Object (sle 32al 55 ya Ll "y 520 bw 3 5all (1 Objects ksl ok
. Enter baaad HLaaY) e elgii) ama g

s Jhe
bwl = imread('text.png');
bw2=bwselect(bw1);
imshow(bw1)
figure , imshow(bw?2)
Db LS il

Crriginal Image

The term watershed
refers to aridge that ...
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Selective lmage

. ual.ﬁ\ LAY
bw2=bwselet(bw1,c,r,n);

AL s Object JS (e saal 5 adadi Cilaa) paa3 J3A (e Objects LA &
y 4 LA Clilay) s sair s x AV i) g et ¢ s Laldisae daas

31 4 aand (e Cilse Object sial O i A 54 8 (el saa) 33l Ll
 draaie OO 8

s Jha
bwl = imread('text.png');
c=1[43 185 212];
r=[38 68 181];
bw2=bwselect(bwl,c,r,4);
imshow(bw1)

figure, imshow(bw2)



Original Image

The term watershed
refers to aridge that ...

drained by different

.. divides areas
river systems.

Selective lmage




:bwarea 4Ll 3 sall 2 Objects g 4alw - ¥

Binary image 45 3 ) sall & Objects ars Aabus e J pasll (Sa
; Sl JSEN (38 5 bwarea dealadll alaatiuly

Total_Area=bwarea(bw)

s Jha
bw= imread('circles.png');
imshow(bw);
Total_Area=bwarea(bw)
Db LS il

Total Area =

1.4187e+004

Image




p Sy N (00 S8 daliwa )3 435U 55 gual) (0 Objects <iis -¥

Juo N (e B 45085 dalise 0l 4300 5 seaall (3e Objects <ida (Say
aladinly JuSy N e ST daliadd) <3 Objects aees (5553 3aall 5 ) suall
: JSA) (38 5 bwareaopen Al

bw2=bwareaopen(bw1,N)
.3 sall (e Object ) sy Leiad Al daluall N dua
bwl = imread('text.png');
imshow(bw1)
bw2 =bwareaopen(bw1,50);
figure , imshow(bw?2)

Diriginal Image

The term watershed
refers to a ridge that ...

drained by different

... divides areas
river systems.

Omitted Image
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: Anall (g glal) 1€ B JuaSll g Juay IS (G ABlesal) yan - ¢

alaxiul Binary Image 45U 48 ghaall ddlual) 48 sian e J panll (Say
- JSEN 38 5 bwdist Aenlall

[D,L]=bwdist (bw ,method)
.@M\%M\gdh\j\gjugwg)ﬁ\J@M\

3y seall (pe aa) sl (5 slusall o @Y1 paiall Laadl AN (5 a 48 hian T Ll

D clual) 48 Hla Coay Adlall o
chessboard : Distance = max( Ix1-x2I, lyl-y2l) ;
cityblock : Distance = Ix1-x2| + ly1-y2I ;
euclidean : Distance = sqrt((x1-x2).*2+(y1-y2)."2) ;
quasi-euclidean :
Distance = Ix1-x2| + (sqrt(2) -1) ly1-y2l ; if Ix1-x2| > ly1-y2I
Distance = (sqrt(2) -1) Ix1-x2| + ly1-y2l ; otherwise
. Euclidean 48 kb (3 5 Adlusall Casa "Lpuzal i)
: Jua

bw = zeros(5,5); bw(2,2) = 1; bw(4,4) = 1;
bw

[D,L] = bwdist(bw);
D

L



bw =

o o o o O

o o O

o o o o O
S o O

o o o o O

1.4142 1.0000 1.4142 2.2361 3.1623
1.0000 0 1.0000 2.0000 2.2361
1.4142 1.0000 1.4142 1.0000 1.4142
2.2361 2.0000 1.0000 0 1.0000
3.1623 2.2361 1.4142 1.0000 1.4142

T 7 7 7 7

T 7 7 7 19
T 7 7 19 19
7 7 19 19 19
7 19 19 19 19



: bwperim 454 3 3@ 4 Objects il s ) -0

G4 bwperim daglaill alasinly 4008 3 ) sall & Objects <l Al (Sa
;- J]A)

bw2=bwperim(bw1,conn)

. Object Udalus J8l 5258 514 s conn Wl 4l s, sall bw] Cua

L4l s ) sall 8 Hole JS s Object S <l sa 5edai 436 5 ) son W2

s Jlia
I1=imread('D:\Shapes.jpg");
level=graythresh(I1)
bw1=im2bw(I1);
imshow(bw1)
bw2=bwperim(bw1,4);

figure , imshow(bw2)



Criginal Image

Ferimed Image




: bweuler 45U 3 gall Euler 4 -1
: bweuler dalxill 43353 ALlS 5 ) seall Buler &) (e J soaall
BJ}.A\L?A:&_\jﬂ\ JJ&:_}SJ}.AS\L;ObjeCtS 339:3)}‘!“]“:11161‘55)

A4 g

BJJ*AHEUIGI';’E,)—BJJ*A\&ObjeCtSJJQ:BJ}*A\&‘.—UQ\JJ‘:

I1=imread('D:\Shapes1.jpg');
level=graythresh(I11)
bwl=1m2bw(I1,level);
[labeled,numObjects]=bwlabel(bw1,4);
info=regionprops(labeled,'all’);
Euler_Number=bweuler(bw1,4);

NumHoles=numObjects-Euler_Number

level =
0.4843
NumHoles =

8

. Regionprops 48Ul & ) pall (al sa 7 38 (0 B Wi 7 5 i

: bwlabel 3 &34 8 3@ Ao Jsasll s Objects a5 -V

Tl g
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dnad ) gl o Anlual) clle)

: imadd Cieed ) ) pa (300) g -
: Jal e imadd dedsll JYA (e sl 53 ) sea 8 Legaad (51 0 om0 g (S
K=imadd(1,J) ;
s Jlia
I = imread('rice.png');
imshow(I)
J = imread('cameraman.tif’);
figure , imshow(J)
K=imadd(,J);
figure, imshow(K)

:&L«SG_‘M&MJ

Irmage 2




Add 2 Images

(0¥ Gsll1) 255 5 (Y1 sl O O sl i Lo 1T O e (g
255 U Ll 448 255 e 3253 il )5S0 5 (e gan e Ak cllia ()
Ol G i Cua ) WY1 G gl ) (535 Les 1int 3 seall ¢ 58 OY

& 5 G Jisnill 6 [0 512] I st Jlae goms 5i Sy I s
. uint16

s Jlia
I = imread('rice.png’);
J = imread('cameraman.tif’);
K =imadd(I,],'uint16");

imshow(K,[])

Add 2 Images




: Jlia
I = imread('rice.png");
imshow(I)
J =imadd(I,50);
figure , imshow(J)
b LS il

Add Image To Constant




: imsubtract Al (e 4d ) 3 9 g sk -
Jsall e imsubtract dedsill JMA e s AT (10 dad )5 ) em = sk (K
. gnﬂ\
K=imsubtract(L,J) ;

55z b Saall o (K1 6 AT (e Baad 3 ) sem 2 sl 2l 52 e Wl
Wl LIJSJ S "Ll o1 :\:mhj\ Jral 'BJ}.AS\ s “S e MJ

: Jlia

I = imread('rice.png');
background = imopen(I,strel('disk’,15));
Ip = imsubtract(I,background);

imshow(Ip,[])

Image With Black BackGround



(Bosall i) 5 peall o Sl 220 5k (S

s Jla
I = imread('rice.png");
Iq = imsubtract(1,50);

figure, imshow(]), figure, imshow(Iq)

subtract Constant From Image



: immultiply Lagany (iad ) () gt ol =¥
LM\ g;; 1mmu1tlp1y R—‘,—.‘s’—ﬁ\ d)\é o LE)AL 4*&3) b ) g (2 puia uS.q:.\
: &Uﬂ\

K= immultiply (I,J) ;

22 Aal ) B ) s (o pda (S s

s Jla
I = imread('moon.tif");
imshow(I)
J = immultiply(I,1.2);
figure , imshow(J)
Do LS il

Image Multible YWith Constant Criginal Image




s imdivide Legaary (o (il ) (ol ) gua A ¢

J Je imdivide dealaill JMA (pe AT e dadd )5 sen dand (Say

K= imdivide (L)) ;

I = imread('moon.tif");
imshow(I)
J = imdivide(1,1.5);

figure , imshow(J)

Image Devided By Constant

Criginal Image
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cliane o 4l )5 ) sea dand Sy Cus

s Jlia




: Negative (som Lo gl 43ad ;3 ) 9t aalia -0

imcomplement ezl aladinly 3 ) sall (0 Negative Ao Jsanll (Say

LSl Jal e
J=1mcomplement(I);
s Jha
bw = imread('text.png');
imshow(bw)
bw2 = imcomplement(bw);
figure , imshow(bw?2)
Do LS il
Complement Image Original Image
The term watershed The term watershed
refers to a ridge that ... refers to a ridge that ...

.. divides areas
drained by different

river systems.
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: imlincomb 433 ) guall i) gaal) -

S aladl il dale a2y 40a8 ) ) s Ba) ol aaadly oLl (S
: Sull J&N e imlincomb Aedaill YA (105 ) goa

Z = imlincomb(K1,A1,K2,A2,...,.Kn,An)
Gall el e K1,K2,...., Kn &
leran A el Heall AT,A2,....,An 5
Do Al 3 ) puall
Z=K1*A1+K2*A2+.......... +Kn*An
CAgaal Y1) gall & SEY) gl Jale @33 guall
s Jla
I = imread('rice.png');
J = imread('cameraman.tif’);
K=imlincomb(0.2,1,0.8,]);
imshow(K)
T 5 80% 5T 0e 20% (55533333 55 guall (gl

Linear Add Far Twa Images




