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What is Color? i’ Lk #djsd

Iszac Mewkon
examining light with a
prism, while
simultaneously siriking
a graceful pose

The breakthrough to the study color was this: Newton turned our
attention to the light source . Color was, for the first time, an identi-
fiable property of light. White light contains all colors. If a surface
appears to be vellow this means that the light reaching our eyes
has somehow been changed by reflecting off that surface. Mo light,
no color. (For a description of Newton s experiment, see sidebar.)
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What is color? A V5, [ 28
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x= X/(X+Y+Z)

: fr g y= XI(X+Y+Z)

What is color? Delta-E 1= 7= XIX+Y+2)
L=116(Y/Yn)1/3-16

a= 500[(X/Xn)1/3-(Y/Yn)1/3]
b= 200[(Y/Yn)L/3-(Z/Zn)1/3]

CIE L*a*b*
Bo"
alow
+b®
5 _ [=u]
-~ | I L ]
et 11 -y
5
T & Hue
A it I 1|
| r'

130 o
L[:-Eﬂ o &0 T:ﬂ
=

Blua

e

270
Figure 11: CIELAB color chart




What is color? Color CIELAB Tolerancing = FL[;E'I
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What is color? Attributes of Color: Hue, Chroma, Lightness
BT I G, BV, P

White

Y¥White

Lightness

Black

Figure 3: Three-dimensional color system depicting lighiness

Figure 2: Chromaticity



What is color? Color Space: RGB, CMYK. CIE

Device dependent: RGB, CMYK
Device independent: CIE
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CMS application

Focoltone
FiaH,
CIE
Pantone Reference RCE,
Color
E Space




CMS application (Web, %47 Hijix)
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CMS application(Hihi » + Ji1H])
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CMS application( T#x%)

Focoltone
RCE
CIE
Fantone REeference RCE,
l?ﬂlﬂl‘
%




CMS application(#d B

e
.
ST,
N—r’

Focoltone
E

i
CIE *
Pantone REeference =4l
Color ‘




{7188 Y PR f2.38¢ (color gamut)
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What is color? Color Gamut ="
Color Gamut ik
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o5 ¥ E Gamut Mapping application
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Demo #1: 3BE+£hH

v BIIYEEREE: Photoshop CS2 on Win XP on
BenQ FP767 LCD display

v #I|H1E:5%: Canon IP4200 on Canon [RE 87K
on Oji RC paper

< veipt: 15 [ E[J &R A £
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Demo #1: 38K H
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A

v R e R B AR AR B R FHIE T
vV BRECESEARMERE » WInXP NERMEEEZRE ASRGB
v' Photoshop ATE X =[] SsRGB

v BERE RS RIS sRGB???
v WNREETRZEFSsRGB - Photoshop RGB BIo[ (X R IEFEERE -0
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Demo #1: &~

v SRGB: standard RGB
v’ 19964 H Microsoft & HP & H]
v A B5(xW,yW)=(0.31,0.33),D65

v R(xR,yR)=(0.64,0.33), G(xG,yG)=(0.30,0.60),
B(xB,yB)=(0.15,0.06),

v Gamma=2.2
v/ Hi B 180 cd/m2




Digital Darkroom

Spec.

Key Issues ISO 3664 SO 12646
If digital images are to be edited ona | If digital images are to be edited on a
display, display, and compared to printed
Independent of printed output output
REFERENCE CIE D50 CIE D50
ILLUMINANT
D50 COLOR 90 or higher 90 or higher
RENDERING INDEX
D50 METAMERISM Less than 4 Less than 4
INDEX
AMBIENT LIGHT CIE D50 (5,000K or less, Not all CIE D50 (5,000K or less, Not all
(White Point) 5,000K lamps are D50) 5,000K lamps are D50)
AMBIENT LIGHT 64 to 32 lux (or lower) 32 lux (or lower)
(Editing Areas)
AMBIENT LIGHT 1,500 to 2,500 lux 1,500 to 2,500 lux
(Proofing Areas)
AMBIENT LIGHT Baffle from all widows, point sources, | Baffle from all widows, point sources,
(Extraneous) etc. etc.
AMBIENT LIGHT No reflections on monitors No reflections on monitors
(Glare)
Monitor CIE D65 CIE D50
(White Point)
Monitor 75 cd/m2 to 100 cd/m? 80 cd/m2 to 120 cd/m?
(White Luminance)
Environmental Surfaces Color-neutral surfaces; Color-neutral surfaces;
Walls 60% reflectance or less Walls 60% reflectance or less
Maintenance Regularly test all devices for Regularly test all devices for
adherence to specifications adherence to specifications
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Desinger's Demo #2: B\ ¥
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Desinger's Demo #2: BihLFT1x
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Desinger's Demo #2: BihL Tz

v’ Acrobat icc FI|FI~%&0

TE F= IR 2 6]

AERS A IS E

CI S EAAFIEND =00 ~ | dpi

ERFELS) 1 BET w
ENsRt&E ¢ CanoniP4200

FuH

B iy [T
WRFOHM BRI b
E D ,.I't

e -

Cl&Ri

IP4200_070505Press w I

[ s B e {85 R S T FED IPEG2000 S48 ERAF LD
B EIRIE S
EMRREEsl(a)
[ ihemamsm |




Desinger's Demo #2: BihL Tz

v Acrobat icc

Z1IH]

No CMS

m—n
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Summary':

Category Check for dE Result

Paper white <=3.00 1.30
Mean dE ==4.00 not OK
Max dE ==10.00 not OK

Frimary C ==5.00 3.04
Primary M <=5.00 1123 not OK
Primary <=5.00 10.04 not OK

Primary K 4 69

>> The analysed FOG

RA m

[

Summary:

Category Check for ] Result

Paper white <=3.00
Mean dE =<=4.00 not OK
Max dE <=10.00 &7.10 not OK
Frimary C <=5.00 35.17 not OK
Primary M <=5.00 1157 not OK
Primary ¥ <=5.00 2033 not OK
Primary K <=5.00 1117 not OK

>> The analysed FOGRA media wedge measurement data is NOT within standard | <<

With CMS, =

B wedge measurement data is NOT within standard | <<
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