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correlated color temperatures for common illuminants and light sources

Ll 8 )] pa da jo ] ] )
J(dﬁéi:j_)j;"{'/ e wall ;5] correlated illuminant or light source

1000 lower limit of blackbody curve

1850 candle flame

2000 sunlight at sunrise/sunset (clear sky)
2750 60W incandescent tungsten light bulb
2860 CIE A: 120W incandescent light bulb
3400 photoflood or reflector flood lamp
3500 direct sunlight one hour after sunrise
4100 CIE F11: triband fluorescent light
4300 morning or afternoon direct sunlight
5000 white flame carbon arc lamp

5003 CIE D50: warm daylight illuminant
5400 noon summer sunlight

6400 xenon arc lamp

6500 average summer daylight

6504 CIE D65: cool daylight illuminant
7100 light summer shade

7500 indirect northern skylight

8000 deep summer shade

9300 white point of a CRT (television screen)
10640 clear blue sky

Sources: http://www.handprint.com/HP/WCL/color12.html
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The Munsell color solid consists of
five primary hues: red, yellow, green,

blue, and purple.
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HUE (closest “pure” colour)

9 = Munsell 10YR (orange-yellow)
NB: Brownisnota
8 considered a “pure”
or "saturated” colour
in this sense, and so
7 is not the hue.

VALUE or
LIGHTNESS o
(closest grey)
= Munsell value
5 (middle grey) *
Yellow ochre oil paint
3 Munsell notation
10YR 5/6
3 CHROMA (difference from closest grey)
= 6 Munsell chroma units
© David Briggs, 2012 o 2 4 5] ) 10 12 14
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Where f(s) = /s for s > 0.008856
and f(s) =7.787s +16/116 for s < 0.008856
Gea el 4 Jgandl Gang YN =100 56l SOEN 4yl o8 Xn YN, Zn :dus

.&_ﬁbAj\ &9.1‘9 S;L'A\g\ aa

el jamag el gl Wy XN, YN o :4 Jsaal)

CIE19312° CIE 1964 10° ¢t

Name
X [ P LY

A 0.447570.40745 0.45117 0.40594 2856
B 0.348420.35161 0.34980 0.35270 4874
C 0.310060.31616 0.31039 0.31905 6774
D50 0.345670.35850 0.34773 0.35952 5003
D55 0.332420.34743 0.33411 0.34877 5503
D65 0.312710.32902 0.31382 0.33100 6504
D75 0.299020.31485 0.29968 0.31740 7504
E 1/3 1/3 1/3 1/3 5454
F1  0.313100.337270.31811 0.33559 6430
F2  0.37208 0.37529 0.37925 0.36733 4230
F3  0.409100.394300.41761 0.38324 3450
F4  0.44018 0.40329 0.44920 0.39074 2940

F5  0.313790.345310.31975 0.34246 6350

F6  0.377900.388350.38660 0.37847 4150

Hue Note

Incandescent / Tungsten

{obsolete} Direct sunlight at noon
{obsolete} Average | North sky Daylight
Horizon Light. ICC profile PCS
Mid-morning / Mid—afternoon Daylight

Noon Daylight: Television, sRGB color space

North sky Daylight

Equal energy

Daylight Fluorescent

Cool White Fluorescent

White Fluorescent

Warm White Fluorescent

Daylight Fluorescent

Lite White Fluorescent

F7  0.312920.329330.31569 0.32960 6500

F8  0.345880.358750.34902 0.35939 5000

F9  0.374170.37281 0.37829 0.37045 4150

F10  0.34609 0.35986 0.35090 0.35444 5000

F11  0.380520.377130.38541 0.37123 4000

F12  0.436950.40441 0.44256 0.39717 3000

D65 simulator, Daylight simulator

D50 simulator, Sylvania F40 Design 50
Cool White Deluxe Fluorescent

Philips TL8S, Ultralume 50

Philips TL84, Ultralume 40

Philips TL83, Ultralume 30
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https://www.facebook.com/pages/Correlated-color-temperature/534452629982560
https://www.facebook.com/pages/Kelvin/103788212992535
https://www.facebook.com/pages/Hue/113272908686197
https://www.facebook.com/pages/ICC-profile/127036500673325
https://www.facebook.com/pages/Color-management/113417072005006?ws=Profile_connection_space
https://www.facebook.com/pages/CIE-Standard-Illuminant-D65/108065175942164
https://www.facebook.com/pages/Television/104012379636411
https://www.facebook.com/pages/SRGB-color-space/129642777077672
https://www.facebook.com/pages/CIE-Standard-Illuminant-D65/108065175942164
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A: L+xaxb* color difference B: L+C+h* color difference
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A: Target color
B: Specimen color Black
A: Target color at the same lightness as specimen color
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Color discrimination threshold of the human eye

Ol 038 dalise o AV leans e Ol (s n Gy o QL) e aodaias Y
Oy Gl ) G dse e m gl labis e

Jics LCIE Lab sl ¢l fier OB a*b* Labada 0o ein (43) IS8 Cpy
Arpally ¢ LaYL Al ol el Gslll e cliie bl gl shlid)
cpan S8 JS e a1 Ol o ol L) cad S Y AT aany

49



Evaluation range based Evaluation range based on the
on the chromaticity index  color difference AE*ab
difference Aa*b*

Color discrimination
threshold of the
human eye

The human eye cannot differentiate
the colors within this ellipse.

Long in saturation direction Narrow in hue direction
(Colors are difficult (Colors are easier
to differentiate.) to differentiate.)
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difference Aa*b*

Yellow
Color discrimination +b*
threshold of the

human eye

Lol A (g oslll (3 i 144 <A

o1
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Features of "CIE 2000" color difference formula
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Gyl @l o Guny Gl diph Ciyey geb (Sall e L dilaie Gl (el
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5l i) b (1 a5 CIE Lab ol ghall 8 b)) cpe (3 Ol s
el il cdaall
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parametric  5uie <Dlae ex KL, kC, kh culg Lead dasall (e
Bla (8 gy Jo Joanll L)l By lgad aaad cpeardivall (Ka .coefficients
LAdbde el ladg ol

In the region of high saturation, the ellipse
becomes longer in the direction of saturation.

Origin of the
a#/b* axes

-
1
—

In the region of low saturation, the ellipse
becomes close to a perfect circle.
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L'=L* b= b* a' =a*(1+G)

c = 3." (@) + (o) h = tarr [%)

g 0.015 (L-50 )*
G=05 1— I|I_7“n S.=1+ ;
N Cru'+ 28’ \ 20+ (T-50 °

Sc=1+0,045C" Su=1+0.015C'T

T=1-0.17cos(h'- 30)+0.24cos(2h’) + 0.32cos(3h' +6)—0.20cos(4h'—63)

. _ [ =275 |
Rr=—sin{24 0 )Rc Af=30exp ( T) ]
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Re=2 | —C2
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Measured Intensities

Area Red Green Blue

Red 132.95 63.34 61.42
Green 63.15 133.56 64.03
Blue 56.54 55.71 128.86

Normalized Intensity Matrix (Divided by 255)

0.52137255 0.24839216  0.24086275
0.24764706 0.52376471  0.25109804
0.22172549 0.21847059  0.50533333

Inverse Matrix (Tristimulus Coefficients)

Channel
Result Red Green Blue
Red 2717942 -0.9443239 —0.8262528
Green —().8998933 272109353 09231738
Blue —0.8035029  —0.7620677 2.7405428
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Gray = 0.2122 ¢« R+ 0.7013+ G + 0. 0865 * B
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