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Awaxeipion ewkovwv oto MATLAB



Avolypa kot epdavion truecolor eltkovac

o)

% clean Command window
*

clc;

% clear all variables from memory

clear;

% close any open figures

close all;

% use a compact format in Command Window

format compact;

% define an image filename
Filename='"peppers.png';
% read the image
I=imread (Filename) ;
% show the image
image (I) ;

[e)

% set orthonormal axes

axis image; -
$ remove the x- and y- axis auto numbering EvaAAaktikd, pmopet va
set (gca, "xtick', [], 'ytick', []): xpnotpornotnBet n evioAn

imshow (I) ;

* JuvnBwc otnv apxn KABs MpoypAUATOC



Avolypa kot epdavion truecolor eltkovac

o)

% clean Command window

clc;

% clear all variables from memory

clear;

% close any open figures

close all;

% use a compact format in Command Window
format compact;

% define an image filename
Filename='"peppers.png';

% read the image

I=imread (Filename) ;

% show the image

image (I) ;

% set orthonormal axes

axis image;

% remove the x- and y- axis auto numbering
set (gca, "xtick', [1, 'ytick',[]) >

% get the[image dimensions]and the number of kolor bands]
[Rows, Cols,Bands]=size (I)

% get theof the image variable

ImageClass=class (I)

% add title
title (Filename) ;

(o)

% add more information as x—-axis label

peppers.png

The image dimensions are: 512 pixels width and 384 pixels height

Rows =

384
Cols =

512
Bands =

3

ImageClass =
uint8
>>

s=sprintf ('The image dimensions are: %g pixels width and %g pixels

height\n',Cols, Rows) ;
xlabel (s) ;




MAnpodopiec ano apxeio elkOvVaC

Q

% define an image filename

Filename="'peppers.png';

% get a structure with information about an image file
InfoData=imfinfo (Filename)

InfoData =
Filename: 'C:\Tmp\peppers.png'
FileModDate: '1l6-Dec-2002 06:10:58'
FileSize: 287677
Format: 'png'
FormatVersion: []
width: 512
Height: 384
BitDepth: 24
ColorType: 'truecolor'
FormatSignature: [137 80 78 71 13 10 26 10]
Colormap: []
Histogram: []
InterlaceType: 'none'
Transparency: 'none'
ImageModTime: '16 Jul 2002 16:46:41

+0000°




AmoOnkKevon ewKOvac o€ apPXELO

o)

% clean Command window

clc;

% clear all variables from memory

clear;

% close any open figures

close all;

% use a compact format in Command Window
format compact;

% define an image filename
Filename="peppers.png';

% read the image
I=imread (Filename) ;
% save the image in BMP format
imwrite (I, 'peppers.bmp') ;

% save the image in TIFF format
imwrite (I, 'peppers.tif');

% save the image in JPG format (default compression quality:
imwrite (I, 'peppers.jpg'):;

% save the image in JPG format (compression quality 50%)
imwrite (I, 'peppers050.jpg', '"quality',50);

% save the image in JPG format (compression quality 10%)
imwrite (I, 'peppers010.jpg’', 'quality',10);

75

o\

287.
589.
593.
23.
15.
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)

677
878
776
509
671
619

peppers.png
peppers.bmp
peppers.tif
peppers.jpg
peppers050.jpg
peppers010. jpg




RGB tiuéc evog pixel

Apxn Twv afovwy
(0,0) peppers.png

o)

% clean Command window
clc;

% clear all variables from memory
clear;

% close any open figures

close all; Y .— .
% use a compact format in Command Window
format compact;

(o)

% define an image filename

= &
. [X.Y}: [100 235 .
! y ,‘ [R,G,B]: [255 104 79]
Y | .
L1 R da
Filename='"peppers.png'; & a -
$ read the image o . &

I=imread (Filename) ;

% define a pixel's position

x=100; The image dimensions are: 512 pixels width and 384 pixels height
y=235;
color(:,:,1) =
% get the (r,g,b) wvalues 255
Color=I(y,x,:) color(:,:,2) =
Y& KAOE XpwHOTIKA pndvta R, G B 104
OL TLHEC TwV pixel AapBAvouy TUEC LeTaY Col ‘;g(: y1,3) =
' 0 kot 255 os
MNpoocoxn !!

(Fpappn , 2tnAn )



RGB tiuéc evog pixel

% clean Command window

clc;

% clear all variables from memory

clear;

% close any open figures

close all;

% use a compact format in Command Window
format compact;

% define an image filename
Filename="peppers.png';

% read the image

I=imread (Filename) ;

% define a pixel's position

x=100;

y=235;

% get the (r,g,b) values in a vector

Color=squeeze (I (y, %X, :))

r
(v,x,1)
(

(

peppers.png

‘ [xvymoogsm
!.. [R.G,B]: (255 104 79
[

The image dimensions are: 512 pixels width and 384 pixels height

color
255
104
79




RGB tiuéc evoc pixel

Tpla xpwpatika enineda

B
71 80 76 77 87
73 75 79 82 91
77 70 72 79 82
G 73 79 (79 83 81
99 105 108 108 113 82
100 106 107 107 113 87
100 102 104 109 110 | 84
R 98 101 04 106 107
255 255 255 255 255 |108
255 255 255 255 255 |103
255 255 255 255 255 |[102
254 255 @55 255 255
252 254 254 255 255
254 254 253 254 255
250 250 254 254 255

|

ZUVOALKO HéyeBog elkovag (o bytes): MAdtog x'YPog x 3

Bytes per pixel: 3

|

peppers.png

' (XY} [10035]
S [R.G,B: [255 104 79] | 18

The image dimensions are: 512 pixels width and 384 pixels height

Ccolor =
255
104

79



Avolypa kot epdavion indexed ewkovac

o\

clean Command window

clc;

% clear all variables from memory

lear;

% close any open figures

close all;

% use a compact format in Command Window
format compact;

Q

% define an indexed image filename
Filename='"fruits256.png';
% read the image

X=imread (Filename) ; Aev apkel.
Xpelaletal kat o mivakag
% show the image QVTLOTOIXLONG XPWHATWVY

image (X) ;
% set orthonormal axes
axis image;

]

% remove the x- and y- axis auto numbering
set (gca, "xtick', [1, 'ytick',[])




Avolypa kot epdavion indexed ewkovac

o)

% clean Command window
clc;

% clear all variables from memory

clear;

% close any open figures

close all;

% use a compact format in Command Window

format compact;

(o)

% define an indexed image filename
Filename='"fruits256.png';

% read the image and the colormap
[X,Map]=imread (Filename) ;

% show the image
image (X) ;

% apply the colormap
colormap (Map) ;

(o)

% set orthonormal axes
axis image;
]

% remove the x- and y- axis auto numbering
set (gca, "xtick', [], 'ytick', [1):;



Xpwpatikn avriotoiyxton o€ indexed elkOVeC

Mivakag X

0 0 0 76 205

137 18 108 223 175

114 223 237 145 175

129 237 @75 243 129

175 13 237 243 163

133 37 243 243 84

8 84 243 9% 96
Mivakag Map
Index R G B
170 0.6000 0.0588 0.1569
171 0.6745 0.6353 0.5922
172 0.6745 0 0.1804
173 0.6784 0.5529 0.4078
174 0.9020 0.6118 0.6000
175 0.2549 0.2431 0.2235
(176 0.8902  0.8235  0.7608]
177 0.4784 0.4078 0.3529
178 0.6706 0.6588 0.3882
179 0.6824 0.1490 0.2039

\ |index: 175

\

) [R.GBJ: [0.8902 0.8235 0.7608]

N A ¢ T AR
\ J[X,Y]: (40 112)

|

Bytes per pixel: 1
YUVOALKO HéyeBog elkovag (o bytes): MAdtog x'Yocg + Map

|




Metatponn truecolor ewkovac o€ indexed

o)

% clean Command window

clc;

% clear all variables from memory

clear;

% close any open figures

close all;

% use a compact format in Command Window
format compact;

[X,Map]=rgb2ind (I,256)

(o)

% define a truecolor image filename
Filename="peppers.png';

% read the image
I=imread (Filename) ;

% convert to indexed image with 256 colors
[X,Map]=rgb2ind (I, 256) ;

% show the indexed image
image (X) ;

% apply the colormap
colormap (Map) ;

% set orthonormal axes

axis image;

% remove the x- and y- axis auto numbering
set (gca, "xtick', [1, 'ytick',[])




Avolypa kot epdavion grayscale ewkovog

o)

% clean Command window
clc; v
% clear all variables from memory :
clear;

% close any open figures

close all;

% use a compact format in Command Window

format compact; {75A’/
vk V5
‘;’ '(. by
$ define a gra le i fil Ll
5 grayscale image filename oA\ .
' 9 71 Y gl
Filename='lena gray.png'; o B
% read the image ‘ ~‘@{' )(
I=imread (Filename) ; :f ! J?
Agv apKel. y {s &1
% show the image XpeLaletal kat o mivakag - A.‘h,- |48
image (I) ; avtiotoixiong ‘ ”.’;‘{ N ’ ie |
. AN 0
QTOXPWOEWV TOU YKL ‘ 7 AW ™

(o)

% set orthonormal axes
axis image;
]

% remove the x- and y- axis auto numbering
set (gca, "xtick', [1, 'ytick',[]) >




Avolypa kot epdavion grayscale ewkovog

o)

% clean Command window
clc;

% clear all variables from memory

clear;

% close any open figures

close all;

% use a compact format in Command Window
format compact;

% define a grayscale image filename
Filename='lena gray.png';

% read the image
I=imread (Filename) ;
% show the image
image (I) ;

% apply the gray colormap
colormap (gray (256) ) ;

(o)

% set orthonormal axes
axis image;
]

% remove the x- and y- axis auto numbering
set (gca, "xtick', [1, 'ytick',[]) >



MPpoKAOOPLOUEVEC XPWHATIKEC AVTLOTOLXLOELC

Colormap Name Color Scale

jet | -
cool —
spring ‘

bone _

pink _ﬂ_
IITNINININININININLD
colorcube “ [ -' l I' [ l _
prism I----------I
IIERRRRRREREREEREND

white




AAAQyr] XPWHOTIKAG QVTLOTOLXLONG

Q

% clean Command window

clc;

% clear all variables from memory

clear;

% close any open figures

close all;

% use a compact format in Command Window
format compact;

°

% open the 'spine' MAT file
load spine;

% see which variables are loaded
whos

% show the image
image (X) ;

% apply its colormap
colormap (map) ;

% set orthonormal axes
axis image;

% remove the x- and y- axis auto numbering
set (gca, "xtick', [1, 'ytick',[]) >

Name Size Bytes Class
Attributes

X 367x490 1438640 double

caption 2x1 4 char

map 64x3 1536 double

>>



AAAay) XPWHATIKAC aAvVTLOTOLXLONG

o)

% clean Command window
clc;

% clear all variables from memory

clear;

% close any open figures

close all;

% use a compact format in Command Window
format compact;

% open the 'spine' MAT file
load spine;

% see which variables are loaded
whos

% show the image
image (X) ;

% apply its colormap
colormap (hsv) ;

Xpnon SladopeTIkAG
% set orthonormal axes Xpwu_aru(r']q aVTl.OTOi,Xl.O'I']
axis image;

(o)

% remove the x- and y- axis auto numbering
set (gca, "xtick', [], 'ytick',[1);



Zuvn0eLc TumoL aplOuNTIKWV dESoMEVWV

double  Double precision real number 8 —1.79769 - 103°8 ¢w¢ —2.22507 - 107398
KoLt
+2.22507 - 107398 ¢wc +1.79769 - 10398

single  Single precision real number 4 —3.40282 - 1038 ¢wc —1.17549 - 1038
KoLl
+1.17549 - 1038 é¢wc +3.40282 - 1038

intl6 16-bit integer 2 —32768 €wg +32767
uintl6  8-bit unsigned integer 2 0 éwg 65535
int8 8-bit integer 1 —128 wg +127

uint8g 8-bit unsigned integer 1 0 éwg 255




METaTPOMEC TUNWV

% clean Command window

clc;

% clear all variables from memory

clear;

% close any open figures

close all;

% use a compact format in Command Window
format compact;

% define a double variable

a=12
Name Size Bytes Class Attributes
% check the workspace
whos > a Ix1 8 double
% convert it to uint8 >>
b=uint8 (a)
% check the workspace again
whos
Name Size Bytes Class Attributes
a 1x1 8 double
b 1x1 1 uint8

>>




METaTPOMEC TUNWV KAl EMEEEPYACLA ELKOVWV

» MNapadeypa: Metatponn truecolor sikdévacg oe grayscale
Apxwkn trucolor gwova

[

% initialize
clc; clear; close all; format compact;

Q

%5 define an image filename
Filename="'peppers.png';

% read the image
I=imread (Filename) ;

% get the first two image dimensions (rows and columns)
[R,C,~]=size (I);
% initialize an new empty uint8 image with zero values
Tg=uint8 (zeros (R,C) ) ;
% for each pixel set its graylevel wvalue as the mean value of (r,g,b)
for r=1:R

for c=1:C

Ig(r,c)=(I(r,c,1)+I(r,c,2)+I(xr,c,3))/3;
end

end Grayscale glkova

OLmpadéelg petayL uint8
HeTAPBANTWY UTtopel va
obnynoouv og AdBog
anoteAéopata

Q

% show the image

image (I9) ;

% apply the gray colormap
colormap (gray (256) ) ;

% set orthonormal axes and remove labels and title
axis image off;



METaTPOMEC TUNWV KAl EMEEEPYACLA ELKOVWV

» MNapadeypa: Metatponn truecolor sikdévacg oe grayscale
Apxwkn trucolor gwova

[

% initialize
clc; clear; close all; format compact;

Q

%5 define an image filename
Filename="'peppers.png';

% read the image
I=imread (Filename) ;

% get the first two image dimensions (rows and columns)
[R,C,~]=size(I);

% initialize an new empty uint8 image with zero values
Tg=uint8 (zeros (R,C) ) ;

% for each pixel set its graylevel wvalue as the mean value of (r,g,b)
for r=1:R

for c=1:C
Ig(r,c)=uint8 ( (double (I (r,c,1))+double (I (r,c,2))+double(I(r,c,3)))/3);
end )
end Grayscale gwkova
OLmpacelg yivovtal o
% show the image popodn double kot To TEALKO
image (Ig); OTOTEAECHA LETATPETIETAL
$ apply the gray colormap TAAL O€ uint8

colormap (gray (256) ) ;

Q

% set orthonormal axes and remove labels and title
axis image off;



A&KTOSOTNON ELKOVWV

» MMapadelypa: Anpoupyia true color «peudor»-glkdvog

% 1nit

clc; clear; close all;

Py}

3
5
7

— O /

.
4

% create an example

G=R+10;

% create an example

B=R+100;

% create an example "Red" 3x2 band
=1

format compact;

"Green" 3x2 band

"Blue" 3x2 band

% merge the 3 arrays to create the

I=cat(3,R,G,B)

"truecolor" 3x2

B
108 103
101 105
G 106 107
18 13
11 15
R 16 17
8 3
1 5
6 7
image 1(:,:,1) =
8 3
1 5
6 7
I( 1:12) =
18 13
11 15
16 17
I(:,:,3) =
108 103
101 105
106 107




A&KTOSOTNON ELKOVWV

» MNopadetypa: Asiktodotnon tng «Peuvdo»-glkovag

% init

clc; clear; close all; format compact; B

% create an example "Red" 3x2 band 108 103

Re 101 105
8 3 G 106 107
1 . 18 13
6 7 11 15
i R 16 17

% create an example "Green" 3x2 band 8 3

_ 1 5
G=R+10; 6 2

% create an example "Blue" 3x2 band
B=R+100;

o\°

merge the 3 arrays to create the truecolor 3x2 image
I=cat(3,R,G,B);

% get all the values in a column vector

Ivec=I(:)

% get the image dimensions (ros and columns)
[m,n,~]=size (I);

% create an [m*n x 3] array with all the (r,g,b) of each pixel

A=reshape (I,m*n, 3)

>>

Tvec

>>

NuUutwo R o |

11
16
13
15
17
108
101
106
103
105
107

NUTwo = oo

18
11
16
13
15
17

108
101
106
103
105
107




Vectorization

» MNoapadslypa: Alovuopatikn petatponn truecolor ewkovog os grayscale

% init
clc; clear; close all; format compact;
A = MeanVec =
% create an example "Red" 3x2 band 8 18 108 44 . 6667
R=1 1 11 101 | mean 37.6667
¢ . 6 16 106 42.6667
1 > 3 13 103 39.6667
2 7 5 15 105 41.6667
I 7 17 107 43.6667
>> >>
% create an example "Green" 3x2 band
G=R+10;

% create an example "Blue" 3x2 band

B=R+100;

reshape I !

Grayscale glkova

% merge the 3 arrays to create the truecolor 3x2 image
I=cat(3,R,G,B);

40
42
44

Ig =
45
% get the image dimensions (ros and columns) 38
[m,n,~]=size(I); 43
>>
% create an [m*n x 3] array with all the (r,g,b) of each pixel
A=reshape (I,m*n, 3);
% calculate the mean value per row
MeanVec=mean (A, 2) ;
% reshape the mean value vector to a [ m x n ] grayscale image

Ig=uint8 (reshape (MeanVec,m,n))



Vectorization

» MNoapadeypa: Truecolor elkova o€ grayscale — ocuykplon TaxuTNTOG

clc; clear; close all; format compact;

Truecolor 4896 x 2752 pixels
| e

Filename='stones.jpg';
I=imread (Filename) ;

% get the first two image dimensions (rows
[R,C,~]=size (I);
% initialize an new empty uint8 image with zero values

Ig=uint8 (zeros (R,C) ) ; Mn SLavuopaTtikdg TpOmog

/tic; \
% for each pixel set its graylevel value as the mean value of (r,g,b)
for r=1:R
for c=1:C

Ig(r,c)=uint8((double (I (r,c,1))+double(I(r,c,2))+double(I(r,c,3)))/3);

end , ;
end Xpovog ekTEAEONC
\toc; Elapsed time 1is
3.816563 seconds.
>>

Alavuopatikny uhomoinon

Q

% create an [m*n x 3] array with all the (r,g,b) values of each pixel

A=reshape (I,R*C, 3);

$ calculate the mean value per row XpoOvocg eKTEAEDNC
MeanVec=mean (A, 2) ;

% reshape the mean value vector to a [ m x n ] grayscale image 51383§g7t1me 13
Ig2=uint8 (reshape (MeanVec,R,C)); ) seconds.

>>
\\>toc;
/




