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Opakovanie

* Co sa nachadza na Plankovej krivke?
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Opakovanie

Co sa nachadza na Plankovej krivke?
Na co sluzi referenc¢ny biely bod?

Co predstavuje gamut farieb?

Co je metamér?

Aky je rozdiel medzi CMY a CMYK?
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Farebné modely

HW orientované
e RGB, CMY, CMYK, televizne normy

uzivatel'sky orientované
e HLS, HSV, HSI

vnemovo rovhomerné (perceptually uniform)
e CIE Lab, Luv, WUV

ine
e XYZ, oponent, TSV, LUX, YES, ...

T —= /



RGB

najznamejsi model

aditivne skladanie farieb

Aké farby su vo vrcholoch kocky?
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http://www.mathworks.com/matlabcentral/fileexchan
ge/31233-rgb-cube/all_files
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RGB

najznamejsi model
aditivne skladanie farieb

RGB kocka
hodnoty r,g,b €<o0, 1>
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http://www.mathworks.com/matlabcentral/fileexchange/3

1233-rgb-cube/all_files

Kde v RGB sa nachadzaju farby zodpovedajuce odtienom

Sedej?



RGB

Nacitajte obraz peppers.png
Vytvorte 3 matice, kde kazda bude obsahovat jeden
farebny kanal

Pouzitim cat vyvorte 3 nové obtazky, so zoradenim
farebnych kanalov: GRB, BRG, BGR

Vysledné mapy zobrazte v jednej Figure pouzitim
subplot



Image = Imread("peppers.png”);

R = image(:,:,1); G = 1mage(:,:,

image(:,:,3);

F1 = cat(3,
F2 = cat(3,
F3 = cat(3,
figure(Q);

GEREB)E
BEREG):
B,G,R);

subplot(2,2,1); imshow(image) ;

RGB"):

subplot(2,2,2); imshow(F1,[ D:
subplot(2,2,3); imshow(F2,[ 1):
subplot(2,2,4); imshow(F3,[ 1);

2=

title("original

title("GRB");
title("BRG");
title("BGR");



image = 1Imread("peppers.png”);

R = image(:,:,1); G = 1mage(:,:,2); B =
image(:,:,3);

L w cal( 6 R

F2 = cat(3, B,R,G);

F3 = cat(3, B,G,R);

figure();

subplot(2,2,1); imshow(image) ;
title("original RGB");

subplot(2,2,2); imshow(Fl); title("GRB");

subplot(2,2,3); imshow(F2); title("BRG");

subplot(2,2,4); imshow(F3); title("BGR");



CMY

e tla¢iarne

* subtraktivne skladanie farieb
e M+Y =
o C+Y =
e C+M =



- CMY

e tla¢iarne

* subtraktivne skladanie farieb
e M+Y =R
e C4Y=G
e C+M =B

* komplementarny model

/N



- CMY

e tla¢iarne

* subtraktivne skladanie farieb
e M+Y =R
V=G
e C+M =B
* komplementarny model
e C=1-R
e M=1-G
°*°Y=1-B

/N



Uzivatelsky orientované modely

* analégia s maliarskym pohladom

e PrecCo?



Uzivatelsky orientované modely

analdgia s maliarskym pohladom
* (odtien, sytost, jas)

nelinearny prevod z/do RGB

tvar: kuzel (aj dvojity), ihlan, niekedy valec
e HLS, HSV, HSI
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* Definuje farby pre ¢loveka prirodzenym sp6sobom



HSV

* Definuje farby pre ¢loveka prirodzenym sp6sobom
e hue 0-360° (0° 120° 240°)

e saturation

e value )
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HSV

* Definuje farby pre ¢loveka prirodzenym sp6sobom
e hue 0-360° (0° 120° 240°)
e saturation

e value

* problém?

H=1", H = 359"



Modely triedy Y

modely pre televiziu a video techniku
* YUV, YIQ, YCbCr, YCC
Y - jasova zlozka
e oddelena od farebnych
Cast informdcie mo6ze byt vynechana
z dovodu redukcie prenasanych udajov
4:4:4, 4:2:2, ...




Vnemovo rovnomerné modely

* CIE UVW
e CIE Yu'v'
s G eyt
e CIE L*a*b

* McAdamove elipsy v xy



Vnemovo rovhomerneé modely

CIE UVW
CIE Yu'v'
GlElauy
CIE L*a*b

McAdamove elipsy v xy

e pre pozorovatela nerozliSitelné
farby




[ 3D

¢ uplne nezavisly model, nezavislost na zariadeni



e

’ e ’ o y . ’
¢ uplne nezavisly model, nezavislost na zariadeni
* a: od zeleno-modrej po ¢erveno-purpurova

* b: od modro-purpurovej po zeleno-zlto-cervenu
* L svetlost (Lightness): 0-100

L=100%

e uplne oddelena od farebnej
zlozky
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~ Konverzie medzi farebnymi
modelmi RGB -> XYZ

* Linearna transformadcia
* Xw,Yw,Zw - suradnice bieleho bodu

= s 2
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RGB -> HSI

|6, forB =G
- 360-6. otherwise

S=1—(R+é+3] xmin(R.G.B)

1
I=§(R+G+B] 5 cog! [(R-G)+(R-B)|/2 _
[(R-G)*+(R-B)G-B)| "

* H - normalizacia do <o,1>: H / 360°
s I R-G B



RGB -> HSI

|6, forB =G
- 360-6. otherwise

S=1—(R+;+B] xmin(R.G.B)

I=%(R+G+B] 5 cog! [(R-G)+(R-B)|/2
[(R-G)+(R-BXG-B)|

* H - normalizacia do <o,1>: H / 360°
* ak R = G = B, H nie je definovana, prec¢o?




RGB -> HSI

|6, forB =G
- 360-6. otherwise

S=1—(R+;+B] xmin(R.G.B)

1
I=§(R+G+B] 5 cog! [(R-G)+(R-B)|}2 ~
[(R-G)*+(R-B)G-B)]

* H - normalizacia do <o,1>: H / 360°
* ak R = G = B, H nie je definovana
e ak [ = 0?




RGB -> HSI

- 6, forB>G
1360—6‘, otherwise

Cyan
ol
f=0.4

f=0.75

'\

3 .
S=1—(R+G+B)><mm(R,G,B}
1
IZE(R_FG_FB) 5=ms—1[ [(R_G)+(R_Bj]/2 Th
[(R-G)*+(R-B)G-B)| "

* H - normalizacia do <o,1>: H / 360°
* ak R = G = B, H nie je definovana
* ak I = o, S nie je definovana

Grean el
)

Wi hite
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RGB -> YUV

I= imread("peppers.png”);
[1.].K] = size(l);

CONVERTER = [0.299 0.587 0.114
-0.14713 -0.28886 0.436
0.615 -0.51498 -0.10001];
for row = 1:1
for col = 1:}
RGB = [ I(row, col, 1)

I1(row, col, 2)
I1(row, col, 3)];
YUV = CONVERTER * double(RGB);
O(row, col, ) = uInt8(YUV);
end
end



Konverzie
farebné modely zavislé na HW, ktoré podporuje IPT
* YIQ

» NTSC color space
 luminance (Y), hue (I), and saturation (Q).

o Y - Sedotonova informacia

RGB = imread("peppers.png”);
YIQ = rgb2ntsc(RGB);

RGB2 = ntsc2rgb(YI1Q);

= YI0CG - 1)
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Konverzie
YCbCr

e digitdlne video
e Y - luminancia

e chrominancia: Cb, Cr

RGB = imread("peppers.png”);
YCBCR = rgb2ycbcr(RGB);



o HSV
e Dobre popisuje, ako I'udia vnimaja
farby

RGB=reshape(ones(64,1)*reshape(jet(64),1,192), |6
4,64,31);

HSV=rgb2hsv(RGB) ;

H=HSV(:,:,1); S=HSV(:,:,2); V=HSV(:,:,3);
figure,

subplot(2,2,1), 1mshow(H)

subplot(2,2,2), 1mshow(S)

subplot(2,2,3), 1mshow(V)

subplot(2,2,4), 1mshow(RGB)



Konverzie
Farebné modely nezavislé na HW, ktoré podporuje IPT
XYZ -> xyY, uvl, u'v'L, and L*a*b*
xyY = e
uvL ->  XYZ
u'v'L = 0
L*a*b* ->  XYZ
L*ch -> Ia b

sRGB -> XYZ and L*a*b*



Gamma korekcia

vyjadruje sa ¢iselne

nelinedarna operdaciay
vyjadruje nelinearitu
reprodukcie intenzity svetla

Gamma bez korekciti:

e 1, rovna ciara




Gamma korekcia na monltore

odporuca sa 2,2
e dovod:

- pre svetlejSie zobrazenie uz
monitor musi obraz
vyraznejSie upravit. To
moze viest ku stratam v
kvalite.

ak je mensSia:

e obraz ovela svetlejsia s
jasnejsimi tienmi




Gamma correction

e http://graphics.stanford.edu/courses/cs178/applets/gam
ma.html



Color Processing Toolbox Colorlab 1.0

* http://www.uv.es/vista/vistavalencia/software/colorla

b.html
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