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Abstract

Recently, as the prepress mainstream is changed to the digital workflow, various digital
proofing systems such as high price dye sublimation printers and low price ink jet printers
are widely used in printing industry.

CRT monitors are also often used as a soft proofing device. However, it is very dificult
to match the color image displayed on CRT monitors to the actual images printed on
papers, because the color space of CRT monitors is RGB color system, and it is different
with the CMY color system of the printing devices. Therefore, proper color compensations
are needed to match the colors between hard-copy proofs on the printing device and soft
copy proofs on CRT monitors.

This paper shows the LUT and gamut mapping method considering the printing
characteristics of output device is useful for the compensation.
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ey dasEbta e gAY 2A e n7einZ Ase] JAAZUEE A LHFO0E A
ga715 o) ZEma s AT ME old# 35713 (hard-copy) & o457 ¥ BEYE
oA A mHe] o]Fo X 7| % FHH o|AE £AZE ZRY (soft-proofing) °lzt gt

#1EE CRT(cathode ray tube)e] EHd] RGBY #& w80 e AA2A A3 A& A
g 4 o FE L 7Pk CRTEVEHE 44 A433e) Adn vjwste 43s ge 4 4F
492 7iX 3 gloy, #Y BF AAE AHEE] s TUE oA AEEE Ho] 24
HEF gAale Moz QA= ook ot

B dpoME CRTY A< A48 Ao dXA7]E $ies 43 53 AFF WA 4w
#at A9 v (gamut mapping) & o3ttt AHEFNA Hejddel RPFAZ Fo| AHEH
T glE 9% 4339 dAE ALY E AEste CMY 349 ez 749 1331709 A
F a9 2Ry ¥ A9 Zzads LUTY ez AFslden, CRTH disir<
RGB 3M9] =¢oz FAHE 729719 HA2A CRTH 3 Z2ad& LUTE AFRsdct A
g LUTE <] £3 349 273 Ao olg 2 o| &3 ZA 5§ M3 ele] A wghs Faho 4
A TR EY FHA]9 A5 CRTAS A ZAAHE AxgeZH, CRTE ol &% 4 =
Arae F84F FEsh

2. CRT® »HA

#4ze] Aol e utHsle] 8 o) 72 HolHE d& & UxE 2= dAorh
CRT 2Yge] Aeludgolre) A5 AR RUER o] Fojz) A2l Pukgamma) @t 4
A (white point)2] AL v} ¥

B dAqd = TX-Rite, A}¢ "Monitor Optimizer, k= Welvefold AX & o] &gl
2UE gHeto)AE ZTUH Z4A(colrimeter) 24 AA AZEHAE |83t EUEH HHE
Zd5tn 35 e 9A nAs £

Aol ALRE CRTREUEE 44 synemaster 700p, 24 CRTY A71E 17 inch, =EH A
(dot pitch): 0.25 mm, A EE 1280 1024dpt ©th. AFEE Macintosh 7300/132,
A TMac OS 75, & AF&8tY CRTE Aojatgon, 2& WAAL Dg, Al299 galgld o]

o
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Tig. 1 Spectral power distribution of the CRT monitor used in experiment.

I B 2o AHE3 CRT RGBY #3FEEHE e HolH,
1 AM23 CRTE #4431 RGBY ClExyY MEEAe MA=zxE Uehd Aotk

Table 1. The Chromaticity coordinates of the RGB and the white point on CRT.

color X y
R 0.6074 0.3485
G 0.2817 0.5924
B 0.1541 0.0772
white(D65) 0.3130 0.3268

EE% DB gd BAE CRT WAH Alo]9] Xolg Ax=0.0003 Ay =00022F et
olRL ZAu| ol oaHYel £0.003 ol folnz FEHA BAHENUGD ¥ + vk

2UH SE oA E o] fate] AuoldL & F 1 FAE M3y 913 Y RGB a4
0% olFoj leHEEAY iz 17A4E HFPel AMEE CRTIA FEgHluminance
factor) Y(Ymax=1)% ZM3ld RGB gtol oi$ & EANMozRe Agjuyold g CRTY
#olghe Aaste BEgtor AAe [ 8o @A nAFHJERAE HAdG
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Fig. 2 The typical grayscale characteristic curve of the CRT.

agle] A SAFHE 2H@A ¢ o] ArFAHY AAYE VA BER AFZHe gt
T A 2 AlgghE 37 EY(regression analysis)Y o g AAg Ax AT 22 ARE o
Hon 49 Ao sFel= CRTY Totghd 1352 ZHA9 2484 RAHENETE ¢ + U
9\15}.(3)

1.85

Y=0.9985 (7655&) +0.100 (0

Crgb : input RGB cord value

3. &A1 549

de] 249 4EAL C, M, YU R, G, B #A o4& AF7HAM CIE-Labyt XYZ9 2
2 A=Y HFroge] WA (color space transform)Z Z34] o] Fojct Yutrern &
Haz e HAd S4& st Mg Wgsteve o8 shA] Pye] AlgE )

712 24 dol8E TAR st 37 ¥4 (regression analysis)SAY LUTHA Sof & w3y
Hog gol o] 8§53 Uk LUT ¥4 4%, A wgo] 948 st=dole] 2 &A7]7]7} 4
Hog 7hdaln I FHgo] thabste] 2 AdelA Wy olgHm g

&+ ICC(International Color Consortium)oiAw 3% 9] Z2 3l (device profile)S #2351
Z2ud dAFHPCS : Profile Connection Space)2 2 B#$E CIE-Lab 32 XYZ9 &
2z =¢3d A FIF (device independent color space)dell A2l A Bigs £33 U9l AHE
B A YFeae st g
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Fig. 3 Color transformation in device independent color spaces.

3-1 RGBAlA L'ab' 2o Afudst
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294 8 (trilinear) 8, “E] (prism)®." ¥ alo)c (pyramid)d,” 4% A2 Htetrahedral)
Wi = @9 74727} gich

B A A AR 49 A BEe FA e A9E 4HAZ S (packing or partition)sti Y

He g9y Ho) o 49 £3=AE FH(extraction or find}dt2 R IHinterpolation or

computation)dh= 37FA] GAZ o|FF
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Fig. 4 Color space patitioning for tetrahedral interpolation.

FaANAE gHEHAAE A FzhelM n7je AFo] AL o (n-1)° 719] 6™AA L 0o B
2+ (lattice point)©] AAEh 2H ()} Lol &9 6HAE oA thzhA 2o Hets 6719 494
Z UFE 6 X (n-1) 719 4€az 288 o 4959 A4 Ve Lo HonRE 7E 4
glct.
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{c) L'-b" plane

Fig. 5 Color gamut differences between printer and CRT in CIE-Lab color space.
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Fig. 6 The gamut mapping method for minimizing color difference
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Fig. 7 Schematic diagram for digital color proofing and the color difference evaluation.
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Basic Target; ¢ 1827} 932 9412 ste] LUTS AllAl RID3L o] &3 RGBeAA L'a'b'2
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Fig. 8 Color differences between the measured and calculated colors on CRT for the RGB 1o

Lab color transformation.

Table 2. Color difference analysis of Fig. 8.

color difference( 4E*ab)

Max 44
L Min AR}
Mean 1.22
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Fig. 9 Comparisons of color differences between CRT and hard-copy proof before color

transformation.

Table 3. Table 2. Color difference analysis of Fig. 9.

color difference( 4E=*ab)

Max 29.5
Min 0.3
Mean 7.188

5-3 Gamut Mapping2l &g &1}

CRTe] tix=Ede] €@ ¢ L'ab'#e Zadd9 4902 o9 (mapping) A7 ¥, 4] CRT
of qaFdo] AlYl d1E SM3te], 243 L'ab'e dAE 24 AreA &8Y T
FA L'ab'gte] M348 JEab’2A v]xd Z#AE2 I13(10)7 E(4)o] el

A2 Z94 4 Wg A4S o (color garmut mapping)S AXA &3 CRT) gAZgo
" 3 ZHE A AEEHA &E AE T T 9oy, 4 AF R A LAY A AH
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Fig. 10 Comparisons of color differences between CRT and hard-copy proof after color
transformation and gamut mapping.

Table 4. Table 2. Color difference analysis of Fig. 10.

color difference( 4 E+ab)

Max 144
Min 0.33
Mean 2435
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