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Hodnotenie cviceni

® 10 * 2body ucast’ 20
® 3 * 15bodov Domace ulohy (programovacie ulohy) 45

® 35bodov Prezentacia (povinna) 35

* Spolu 100




Programovacie ulohy

® 3 pocas semestra

® V akomkol'vek jazyku/prostredi ste doma
* Spustitelne pod Windows

o GUI

* Prilozeny OKMENTOVANY zdrojak




Prezentacie

® Na zaCiatku cviCeni

¢ 20 minut

e 1-2 l'udia v time

® 20-25 minut prezentacia

* Tutoral/Zaujimave élénky/ Prehl’ad metod




Prezentacie - témy

Raytracing

Shadows

Particle systems

Hair and fur

Volume rendering

Point based rendering
Photorealistic rendering

Advanced optical eftects

Material representation models
Car paint representation models

Computer graphics API

comparison

Modeling software and renderers
M&R in game industry

M&R in film industry

¢ M&R in research and medicine




Svetlo a farba

® Svetlo
® Elekromagneticke vlnenie
* viditel'na ¢ast’ spektra
* Farba objektu je dana spektrom dopadajtaceho svetla a

svetlom absorbovanym a/alebo odrazenym (vlastnostami

objektu) The Electromagnetic Spectrum
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Popis farby

® hue - odtien

® V priemere dokaze Tudske oko rozpoznat ~200 r(A)znych

odtienov

® saturation - S)'ftost’

® Ruzova ma taky isty odtiell ako &ervena, ale je menej saturovana

100% 50% 0%

® |uminance - jas

100% 50% 0%




CIE XYZ

* CIE 1931— medzinarodna komisia pre
svetlo
® nova trojica primarnych farieb X,Y,Z
® nerealne, supersaturovane
* vietky farby sa dajt vytvorit
pozitivhou kombinaciou X,Y,Z

oY zodpovedé intenzite L

Chromaticity plane and projection

/




CIE XYZ

510 nm

* Spektralne farby sa

nachadzaju na spektralnej | 06
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CIE XYZ

® Bod C
° Referenén)'f biely bod

e Ako uréime S}'ftost’ farby?
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CIE XYZ

® Bod C
® ReferenCny biely bod
* Ako uré¢ime sytost’ farby?
® Vzdialenost'ou od bodu C
e DE

° Komplementérne farby
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Modely farieb

HW orientovaneé:
* RGB, CMYK, televizne normy

Uil'vatel’sky orientovaneé:
e HLS, HSV, HSI

Vnemovo rovnomerne (perceptually uniform) :
e CIE Lab, Luv, WUV
Ine:

® XYZ, oponent, TSV, LUX,YES, ...




RGB

® Najznamejsi model

o Pouil'van}'f v monitoroch

e Farebné svetla
® Hodnoty R,G,B € <0, 1>
e Kocka

Blue (0,01}
|
|
Magenta |
|
| K
| .
| fr
| .
|, T
Black .~ Grayscale
P
,/
(1.0.0) .7

| White

Yellow

Cyan

(0.1.09
Green

RED




System: SMPTE
Primary illuminant
Fed:

RGB

Red Green Blue White Point

System X | ¥r | Xg | Yg | Xp | b | Xw Yw
NTSC 0.67 |0.33 |0.21 |0.71 |0.14 [0.08 (0.3101|0.3162

EBU (PAL/SECAM) |0.64 |0.33 [0.29 [0.60 |0.15 |0.06 |0.3127(0.3291
SMPTE 0.630|0.340|0.310|0.595(0.155/0.070(0.3127|0.3291 /




RGB — XYZ

Stiradnice zékladn}'fch farieb
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RGB — XYZ

The numbers in the conversion matrix below are exact, with the number of digits specified in CIE standards [

X 1 b1 bia ba| | R 1 0.49 0.31 0.20 R
Y =5 bay bay Doa| |G| = 017607 0.17697 0.81240 0.01063| |G
VA 2L bay bay baa| | B ' 0.00 0.01 0.99 B

While the above matrix is exactly specified in standards, going the other direction uses an inverse matrix that is not
I exactly specified, but is approximately:

R 0.41847 —0.15866  —0.082835 X
G| = | -0.091169  0.25243 0.015708 | - |Y
B 0.00092090 —0.0025498  0.17860 VA

]




CMY, CMYK

* Farba telies - farby sa ukladajii na seba, svetlo  BLUE

musi prejst’ vrstvami (filtrami) a odrazit’

sa od podkladu magenta

* Komplementarny model k RGB:
C=1-R
M=1-G RED
Y=1_8B o
e CMYK (blacK) -*

® tlaciarne VESIEERAI

o
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Skladanie farieb

e Aditivne

e Skladanim sa V)'fsledné farba Zosvetl’uje

* RGB

e Subtraktivne

* Skladanim sa vysledna farba stmavuje ‘

o CMY /D




Modely farieb triey Y

e Televizne a video §tandardy

YIQ - NTSC

YUV — PAL

YCbCr — digital video
YPbPr — analogova TV
YCC — Kodak

® Farebna zlozka oddelena od jasovej (Y)

Farebna zlozka: zeleno/ (V:erven}'l kanal modro/ %lt}? kanal




Farebn)'f priestor

Skladanie

farieb

Primarne parametre

Pouzitie

RGB

CMYK

YCbCr
YPbPr

YUV

YIQ

Aditivne

Subtraktivne

Aditivne

Aditivne

aditivne

Red, green blue

Cyan, magenta, yellow,

black

Y (luminance),
Cb (blue chroma), Cr

(red chroma)

Y (luminance),
U(blue chroma),
V(red chroma)

Y (luminance),
I(toraded from U),
Q(rotaded from V)

Monitory

TlaCiarne

Kodovanie videa,

digirélna kamera

Kodovanie videa pre
NTSC, PAL,
SECAM

Kodovanie videa pre

NTSC




/ f S— Polar-Coordinate

U Zlvatel S ky O rl e ntova N e guGbBe '. R Representations

of the RGB Color
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* Analogia s maliarskym pohl'adom ‘ffff;;'.:;;::zi' N
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embed in x
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® Vhodne pre vizualizaciu (color maps)f

*-—’

® Nelinearny prevod z/do RGB . e
e HSV HSL.... L

slices

® Tvar: kuzerl (aj dvojity), o)
ihlan, niekedy valec -
”HI:XE(X\ o Luma/Chroma/
Model HSL Hue Model

“Double Hexcone”

Model
‘ vertical cross-sections




HSV — RGB

* | = floor(3H/T)

t=H-I

p = V(1-5)

q = V(1-St)

t = V(1-S(1-f))

* [RGB]= [Vtp]lakI=0
qVplakl=1
pVitlakl=2
pqV]akl=3
tpV]akI =4
VpqlakI=5
000]ak S=0 /




RGB — HSL, HSV (undefined, if C=0

G-B e
® M:maX(R,G,B) . 1110(16,11: M-=R
H' = —
* m = min(R,G,B) 0 oo BR 5 itm-=a
. e = |
* C=Mm Susy =1C R-G 4 itm=5
° V — M ; OlHlerwise
H=60"xH'
o I= UM+ m) 0. ifC=0
C . 1
SHSLZC:Z'- lng—
C . 1
Y if L>—

® Normalizujte V,L na interval <0..100> S je uz normalizovane

/




Uloha

e RGB — HSV
e R=100
e G=120
e B=220

* RGB — HSL
e R=0
e G =200
*B=0




Lab

4
® Vnemovo rovnomerny
® L - achromaticky

® a,b — chromaticke

e Cervena — zelena

e /lti - modra

L* =116f(Y/Y,) — 16

a* = 500[f(X/X,) — f(Y/Yn)]

b* = 200(f(Y/Y,) — f(Z/Z,)]
where

1/3 ; 6 33
Flt) = {t if t > ()

L (%)Et + 55 otherwise

[

100




Gamut (rozsah)

Skener/Digitalni kamera

® Priestor farieb
dosiahnutel’n}'fch
(zobrazitel'nych)

dan}'lrn zariadenim

e e co¢ 2@

Ofsetovy tisk

ir L L0 al L¥ 3 o4 a5 o ar L]
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