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* Uloha 1
*Gaborove filtre
* Matica opakovanych vyskytov

* Houghova transformacia
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Photographs vs. Paintings

RozliSovanie malieb a fotografii

6000 obrazkov — 6000 malieb

Florin Cutzu, Riad Hammoud, Alex Leyk:
Distinguishing paintings from photographs
2005

Mnozstvo nizkourovinovych priznakov



Photographs vs. Paintings

Zmena farby medzi pixlami je vyraznejSia v malbach
Malby obsahuju hlavne vysoko saturované farby.

Odstranenim farby z obrazku zachovame vacsinu hran vo fotografii, ale
odstranime vacsinu hran z malby.

Vacsina hran na fotografiach je spésobena zmenou intenzity, interakciou
svetla a povrchov s roznov odrazivostou.

Hrany v malbach su vacsinou na prechodoch medzi réznymi farbami
ktoré reprezentuju rozlicné objekty a oblasti



Uloha 1

Vytvorte aplikaciu ktora umozni zadat’ obrazok a vypise Ci je obrazok
fotografia alebo malba.

1)Vyuzite priznaky z tejto prezentacie (3 priznaky), identifikujte o aké

priznaky ide a implementujte ich

2)Urcte prahy pre klasifikaciu jednotlivych priznakov podla obrazkov z
trénovacej databazy

3)Vytvorte GUI

4)Pre vstupny obrazok aplikacia vyhodnoti €i ide o malbu alebo fotografiu

Do 20.3 23:59 za 10 bodov



Uloha 1

Priznaky:

Malby obsahuju viac pixlov ktoré su vysoko saturované (saturované na
viac ako 75 %) ako fotografie (pozn. HSV)

Malby obsahuju viac unikatnych farieb (pozn. rgb trojice)

Odstranenim farby z obrazka odstranime vacsinu hran z malby, ale
zachovame vacsinu hran vo fotografii



Uloha 1

Priznak 3 (Pomaocka):

The intensity edges were obtained by converting the image to gray-scale
and applying the Canny edge detector.

Image intensity information was removed by dividing the R, G, and B
image components by the image intensity at each pixel, resulting in
normalized RGB components: Rn= R/l, Gn=G/I, Bn=B/I

Where |1=0.3R+ 0.6G + 0.1B is image intensity.

The color edges of the resulting “intensity-free” color image were
determined applying the Canny edge detector to the three color channels
and fusing the resulting edges.



Uloha 1

Klasifikacia:

Urcte prahy pre klasifikaciu jednotlivych priznakov podla obrazkov z
databazy.

Vypocitajte hodnoty jednotlivych priznakov pre vsetky obrazky z databazy
UrCte prah pre kazdy priznak, ktory urCi Ci ide o malbu alebo fotografiu

Priklad: urCite median hodnét priznaku pre Malby, median pre Fotografie a
zvolte priemer tychto hodnét ako prah



Uloha 1

Vytvorte GUI, ktoré by malo obsahovat’
Moznost vybrat obrazok a vyhodnotit o aky typ ide
Moznost’ pouzit’ vlastnu databazu z ktorej sa potom zistia prahy.

(Staci ked umozni nacitat’ adresary Painting a Photograph a vypiSe prahy,
napr. Stlacenie tlaCidla = vypocet prahov,)
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Houghova transformacia- ak chceme
detekovat oblasti zo znamym tvarom
hranice

- Vieme detekovat priamky aj krivky, ak je
zname ich analytické vyjadrenie

- Metoda je robustna aj pre zaSumene
objekty




Houghova transformacia pre priamky

- Priamku vieme (v 2D) vyjadrit
y=mx+Db

- Houghova trans. reprezentuje priamku

pomocou b, m resp. r, B pricom

- r je najmensia vzdialenost od pociatku k

priamke

- O Je uhol medzi x a priamkou




Vyjadrenie priamky pomocou r a 0 je:

cos © _|_( r )
—— x ;
sin © sine

Y=

HT pracuje na bin. obrazku nasledovne:

- Pre kazdy bod obrazku a pre kazdu
priamku nim prechadzajucu vypocitara 6
tejto priamky.
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V MATLABE (Image Processing Toolbox)

=imread("Ciary.JPG"); IG =rgb2gray(l);
E=edge(lIG,'Canny’);

H,T,R]=hough(IE);
iImshow(imadjust(mat2gray(H)),'’XData', T,"YData',R);
colormap(hot);




[H,T,R]=hough(IE);

- H — matica Houghovej transformacie

- T je pole hodn6t 6 a R je pole r nad
ktorymi je vyjadrena H

- Riadky a stipce H zodpovedaju r a 8

- hodnota na pozicii (1,2) zodpoveda
pocCtu bodov leziacich na priamke z 1. r a
2.09zpoliRaT




[H,T,R]=hough(lE);

- peaks = houghpeaks(H, numpeaks)
- peaks je pole Q x 2 kde Q
<0,numpeaks>

a obsahuje x,y hodnoty pre peaks v H




lines = houghlines(lE, T,R, peaks)

- lines je strukturované pole ktore pre
kazdu najdenu usecku obsahuje:

- point1 x,y hodnoty konca usecky

- point2 x,y hodnoty konca usecky

- theta uhol v stupnoch (z matice H)
- rho hodnota(z matice H)




lines = houghlines(IE, T, R, peaks)

- figure, imshow(IE), hold on

- for k = 1:length(lines)

- Xy = [lines(k).point1; lines(k).point2];
- plot(xy(:,1),xy(:,2),'Color','green’);

- end




Matica opakovanych vyskytov

glcm = graycomatrix(l)
|- Sedourovnovy/binarny obrazok (8/2)
graycomatrix(l, 'offset’, [0 1], 'Symmetric', false)
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Matica opakovanych vyskytov

glem = graycomatrix(l)
stats = graycoprops(glcm, properties)
stats = graycoprops(glcm,{'contrast’,'homogeneity'})

Property Description Formula
'Contrast’ Returns a measure of the intensity contrast between a pixel and its neighbor over the Z |i—j|2p(f 7
whole image. ij

Range = [@ (size(GLCM,1)-1)"2]

Contrast is 0 for a constant image.

'Correlation’ Returns a measure of how correlated a pixel is to its neighbor over the whole image. Z (t—p) ) p(if)
. .0 .
Range = [-1 1] N t
Correlation is 1 or -1 for a perfectly positively or negatively correlated image.
Correlation is NaN for a constant image.

"Energy’ Returns the sum of squared elements in the GLCM. Z (i, )
Range = [@ 1] ij

Energy is 1 for a constant image.

'Homogeneity' Returns a value that measures the closeness of the distribution of elements in the Z plij)
GLCM to the GLCM diagonal. 7 1+l
Range = [0 1]

Homogeneity is 1 for a diagonal GLCM.



Textura

Gaborove filtre

The Gabor filter i1s basically a Gaussian (with
variances sx and sy along x and y—-axes respectively)
modulated by a complex sinusoid (with centre

frequencies U and V along x and y-axes respectively)




Textura

I=imread ('Sandeman. jpg')
[G,gabout] = gaborfilterl (rgb2gray(I),2,4,16,pi/3);
figure, imshow (uint8 (gabout)) ;

surf (G)
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