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» Newton (1643 ~ 1727)
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» Young 1802




i Grassmann (18914)

[ F1] = [ F2] [ F3] = |
4
al F1] =a[ F2] b[ F3] =b [ F¢
d
| F1] +[ F3] =[ F2] +[ F4]
[ F1] +[ F4] =[ F2] +[ F3]
d

| F1] - F3] =[F2] -] F4]
| F1] -[ F4] =[ F2] - [ F3]
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» Hering 1878
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Sclera
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Choroid
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Human Retina
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»CIE 1931 x,y

> UV , UV
»Munsell System
»CIE LUV
»CIE LAB
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> R =700.0nm
» G =546.1 nm
> B =435.8 nm

0.0

B(A)

00
Wavelength (L], nm

4358 nm —=

T00.0 nm -——ﬁ
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i CIE RGB to CIE XYZ

XY ,Z

e 540~ 700nm
e XZ
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i Color Matching Functions
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CIE - XY /Z

Source A Object [R)

— o .— j szgzp(ﬂ)R(ﬁ)T((ﬂ)

l Y=k>P(1)R(A)VA)
P(A)R(A)

780
/ I\ Z=k2P(A)R()Z(2)

N [\ k=100/:zzp(1)y(/1)

I I
EP(A)R(A)T(A) ZP(LR)F(A) LP(L)R(A)z(4)

X Y z 25



CIE 1931

= CIE 1931 (xy)
Chromaticity Diagram

X = X
X+Y+Z

Yy
Y = Y+ Z

Z=1-X-y
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1942

MacAdam

i CIE 1931
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1960

U = 4x/(-2x+12y+3)
= 4X/(X+15Y +32)

v = 6Yy/(-2x+12y+3)
= 6Y/(X+15Y+32)

1976

U = 4x/(-2x+12y+3)
= 4X/(X+15Y +32Z)

V' = 9y/(-2x+12y+3)
= 9Y/(X+15Y+32)
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i Munsell System
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CIE LUV

Q L* =25(100Y/Yn)Y3 - 16 (1< Y <100)
Qu* =13L* (U-u'n)
Qv =13L* (V'-V'n)

u' = 4X/(X+15Y+32) v'= 9Y/(X+15Y+32)
U’ n=4Xn/(Xn+15Y n+3Zn) V'n= 9Yn/(Xn+15Y n+3Zn)
Xn, Yn, Zn X, Y, Z

AEw* = [(AL*)2+ (A U¥) 2+ (A v*)2 ]2

33



i CIE LAB

Q L*=116(Y/Yn)Y3- 16 for Y/Yn> 0.00885
O L*=903.3(Y/Yn) forY/Yn<=
0.008856 ——

Q a* = 500[f (X/Xn) - f (Y/Yn)]

Q b* = 200[f (Y/Yn) - f (Z/Zn)]
+ if X/Xn, <=0.008856
f (X/Xn)= 7.787(X/Xn)+ 16/116
else f(X/Xn)=(X/Xn)¥3 Y/YnandZ/Zn
¢+ Xn,Yn, Zn X, Y,Z

AEa* = [(AL¥)? + (A &) > (A b¥)2]¥2
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o L* (Lightness)

o« H* (Hue)
e C* (Chroma)
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— CIE A (2856K)

— CIE C (6774K)
Munsell Color
— CIE Daylight
* D65

— CIE B (4874K)
Munsell Color
— CIE Daylignht
« D50 ( )
— CIE Fluorescent
e F2 (4150K)
o« F7 (6500K)
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(Black-body Radiation)
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i Digital Camera Sensor

C Y C Y
M G M G
C Y C Y
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CMY

(Gray Balance)
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i CMYK-GCR
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Gray Component Replace
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i CMYK-GCR
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