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Svetlo a farba

Elekromagneticke vinenie
Svetlo
e viditel'na cast spektra

Cisté farby zodpovedajt jednotlivym vinovym dlZkam
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Svetlo a farba

* Aké su cisté farby?
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Svetlo a farba

» Aké su cisté farby?
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Svetlo a farba

» Aké su cisté farby?

The Electromagnetic Spectrum
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* Ako inak nazyvame cisté farby
e Spektralne farby
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* Aké receptory mame v oku a na ¢o slazia?
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Oko

Aké receptory mame v oku a na ¢o sluzia?
e Ty¢inky - videnie za Sera
o Capiky (farebné videnie) citlivé na
o dlhé viny

» stredné viny

o kratke viny
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Popis farby

* Ako popisujeme farbu?



/ Popis farby

* Ako popisujeme farbu?

* hue - odtien - ---



Popis farby

* Ako popisujeme farbu?

* hue - odtien - ---

* saturation - sytost



Popis farby

* Ako popisujeme farbu?

* hue - odtien - ---

* saturation - sytost

* luminance - jas
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/obrazovanie farieb
pocet bitov na pixel [bpp]

e urc¢uje bitovt hlbku displeja

« urcuje farebné rozlisenie

get(o, ScreenDepth')
e 8-bit 256 farieb
* 16-bit 2'5 farieb (25 pre R,G,B)
* 24-bit 224 farieb (28 pre R,G,B)
e 32-bit 24 bitov pre farebnu informdciu 8 bitov

pre transparentnost
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MATLAB

ColorSpec (Color Specification)
e RGB triple [11 0]
e Short namey

e Long name yellow

W
W

W

hitel

hitel

:)g(lgl)
bg('green’)

hitel

bg([o10]);



/ Color Matching

e Munselov atlas farieb L

e hue, value , chroma


http://www.vcsconsulting.co.uk/VirtualAtlas.htm
http://www.vcsconsulting.co.uk/VirtualAtlas.htm
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Metamery

farby, ktoré sa zdajua byt vizualne rovnaké, ale maju
rozne spektralne krivky

sposobené obmedzenim HVS

http://graphics.cs.brown.edu/research/exploratory/fre
eSoftware/repository/edu/brown/cs/exploratories/app
lets/spectrum/metamers_guide.html
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etameéry — rovnaky material, rozne

svetlo

Intensity (W/m?*)
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Metamery

* Denné svetlo

e rovnaka farba

® Iné osvetlenie
e rozne farby

sl | | | |||
Phosphorus (SP30) . . . . . . .
Fluorescent (F4) . . . . . . .
Incandescent . . . . . . .
High Pressure Sodium . . . . . . .
White RGE LED .......
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* Aké typy skladania farieb pozname?



Skladanie farieb

* Aké typy skladania farieb pozname?
e Aditivne
e Subtraktivne



N o o e s s

P

Aditivhe skladanie farieb

* Ako funguje?
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Aditivnhe skladanie farieb

Ako funguje?
e skladanim farieb sa vysledok zosvetluje

Aky farebny model ho vyuziva?
e RGB
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Subtraktivne skladanie farieb

Ako funguje?
e skladanim farieb sa vysledok stmavuje

Aky farebny model ho vyuziva?

Prevod RGB do CMY?

e CMY
Gi= -
M =

Y

e s
1-B;




Skladanie farieb

e http://www.cs.brown.edu/exploratories/freeSoftware/repository

/edu/brown/cs/exploratories/applets/colorMixing/additive colo
r_mixing guide.html

e http://www.cs.brown.edu/exploratories/freeSoftware/repository

/edu/brown/cs/exploratories/applets/combinedColorMixing/co
mbined color mixing guide.html



http://www.cs.brown.edu/exploratories/freeSoftware/repository/edu/brown/cs/exploratories/applets/colorMixing/additive_color_mixing_guide.html
http://www.cs.brown.edu/exploratories/freeSoftware/repository/edu/brown/cs/exploratories/applets/colorMixing/additive_color_mixing_guide.html
http://www.cs.brown.edu/exploratories/freeSoftware/repository/edu/brown/cs/exploratories/applets/colorMixing/additive_color_mixing_guide.html
http://www.cs.brown.edu/exploratories/freeSoftware/repository/edu/brown/cs/exploratories/applets/combinedColorMixing/combined_color_mixing_guide.html
http://www.cs.brown.edu/exploratories/freeSoftware/repository/edu/brown/cs/exploratories/applets/combinedColorMixing/combined_color_mixing_guide.html
http://www.cs.brown.edu/exploratories/freeSoftware/repository/edu/brown/cs/exploratories/applets/combinedColorMixing/combined_color_mixing_guide.html
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CIE XYZ

CIE 1931- medzinarodna
komisia pre svetlo
nova trojica primarnych farieb
Nt
e neredlne, supersaturované
e vSetky farby sa daju vytvorit
pozitivnou kombinaciou X,Y,Z
* Y zodpoveda intenzite L

Chromaticity plane and projection



CIE XYZ

Kde sa nachadzaju
spektralne farby?

v - chromaticity coordinate
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CIE XYZ

Kde sa nachadzaju
spektralne farby?

e Na spektralnej krivke

v - chromaticity coordinate
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CIE XYZ

* Aké su biele body?

v - chromaticity coordinate
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CIE XYZ

Aké su biele body?
e A (wolfram)
B (sunlight)
e C (bluesky)
e D65 (daylight)
 E (equal)
Kde sa nachadzaju
biele body?

v - chromaticity coordinate
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CIE XYZ
T4 r . 0.7
Aké su biele body?
e A (wolfram) 06
B (sunlight) g s 580 nm
o
o C (bluesl ) s s 900K A a2 20 nm
e D65 (daylight) E [ W Do R —
e 03 Bl s EJ:/ ! 620 nm
e E (equal) f‘ 49”_ ==~ _110000K f’ il |
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CIE XYZ

Co je bod C?

700

L1 _»x
01 02 0.3 04 05 06 0.7



CIE XYZ

Coje bod C?
e Referencny biely bod

Ako ur¢ime sytost
farby?
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CIE XYZ

Coje bod C?
e Referencny biely bod

Ako ur¢ime sytost
farby?

e Vzdialenostou od
bodu C

V akom vztahusu D a
E?

0.6

0.57

0.4

0.3

0.2

0.1

700

02 03 04 05 06 0.7

> X


http://www.youtube.com/watch?v=x0-qoXOCOow

CIE XYZ

Coje bod C?
e Referencny biely bod

Ako ur¢ime sytost
farby?

e Vzdialenostou od
bodu C

V akom vztahusa D a
E?
e Komplementarne
farby
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http://www.youtube.com/watch?v=x0-qoXOCOow
http://www.youtube.com/watch?v=x0-qoXOCOow
http://www.youtube.com/watch?v=x0-qoXOCOow
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Gamut (rozsah)

* Coje gamut?
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Gamut (rozsah)

CO ]e gamut? . Skener/Digitalni kamera
e Priestor farieb ‘
dosiahnutelnych :
(zobrazitelnych) A
danym zariadenim i
: Ofsetovy tisk
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Gamut mapping

kazdy farebny priestor je ohraniceny

gamut urcuje dosiahnutelnua oblast farieb vdanom
farebnom priestore

zladenie farebnych priestorov od vstupu cez vsetky
medzistupne az po konecny vystup, pri ktorom su
farby, kotré nie je mozné zobrazit prevedené do
farieb, ktoré sa zobrazit daju


http://graphics.stanford.edu/courses/cs178/applets/gamutmapping.html
http://graphics.stanford.edu/courses/cs178/applets/gamutmapping.html

~ Uloha 1 — vytvorte funkcie

* Gradient(farbai,farbaz, smer): . . .

e modra -> zelend, Cervena -> zelena, -> modra, ¢ervena -
>zelena

» SkladanieA(obrazoki,obrazokz, vahai, vaha2)
o Aditivne skladanie farieb(obrazoki, obrazok2)
e Skladanie s vahou pre dané farby (vahai, vahaz)
e Skladanim gradientnych obrakov vytvorte:

» Konverzia(obr)
e Prevedte obrazok z RGB do CMY

Vahyi11  Vahyo,7;0,3
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