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| Abstract

Recently, color proofing in printing industry grow rapidly. If an order decide color from
known color information in the case of color reproduction, we can reduce expenses and
time. In color proofing the best important point must be closed proofed color to primary
color and secondary color. Model-based approaches have the advantages of faster
recharacterization and the opportunity of simulating product enhancements such as
changes in ink properties and halftoning.

In this paper, we transformed the dot area of CMYK to CIELAB color space using color
reproduction models, Firstly, we measured spectral reflectance of primary color printed by
Matchprint 0 and the data was used to find tone reproduction curve using regression
equation, and than we applied at primary color model, such as Murray-Davies,
Yule~Nilsen, and mixed color model, such as Kubelka-Munk, relaxed version of spectral
Neugebauer. In such results, the Kubelka-Munk model resulted in the best spectral
reconstruction accuracy followed by relaxed version of spectral Neugebauer model, color
difference is 2.8401.
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Table 1. CIELAB AE"ab error for primary and secondary color
data based on the Murray-Davies model.

color C M Y K R G B
AE*ab | 2.1889 27984 1.2057 (0.7020 8.6843 4.7656 8.0943

Table 1014 B3 @49 C M, Y, Kol dig Az C 2.1889, M 2.7984, Y 1.2057, B 0.7020
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Fig. 1. Measured and predicted reflectance by
Murray-Davies Eqn of cyan ramp.
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Table 2. The n-value of primary color.

color ) € M y | K
n-value | LI 11544 1.0662 101 |
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Fig. 2. Measured and predicted reflectance by
Yule-Nietsen Egn of cyan ramp.

Table 3. CIELAB 4E’ab error for primary and secondary color
data based on the Yule-Nielsen model
| M '

Y K R G B

color C
AF'ab | 14788 LI‘IIG 0.7366 | 06743 83563 37577 | 65100
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Fig. 3. Measured and predicted reflectance by
Kubelka-Munk Eqn of cyan ramp.

Table 4. CIELAB 4E'ab error for primary color data based on
the Kubelka-Munk model.

color C M Y K
AE'ab 41275 5.7737 25198 (1.4865
Kubelka~-Munk =2-& o} d&Azod A Agste Edo]7] diFol Macthprint oA &
AHBo| B NE A & A 2
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Fig. 4. Mechanical dot gain functions. (Each ramp
is appropriately color coded.)
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Neugebauer relaxed R3¢ 2% Zi= Table 519 7 A& HF Map= =3 Jg)
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Table 5. CIELAB 4Eab error for primary and secondary color data
based on the Neugebauer model relaxed color-type selector.

color C M Y K R G B
AE ab 1.4536 1.5323 1.1381 2.2159 5.4563 4.6566 3.4275

Fig. 5& Neugebauer relaxed 299 A2 Jgxz Jepd 3ot}

_35_



36 w453 A8 A2E 2000,

Reflectance factor
(=] [=
mm

(=1
S

03
02 f | ~—Estimate
o1 -measured

400 450 500 550 600 650 760
Wavelength (nm)

Fig. 5. Measured and predicted reflectance by
Neugebauer model relaxed color-type
selector of cyan ramp.
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Table 6. CIELAB AE’ab error for primary and secondary color data.

Murray-Davise { Yule-Nielsen Kubelka-Munk Neugebauer
relaxed model
Average color 40677 32321 32968 28401
difference
Maximum color 86843 8.3563 57737 5.4568
difference
Minimu: color 0.7020 06743 0.4865 1.1381
difference

Fig. 62 Neugebauer relaxed 2@ 160719 patchd ¥ol AZF Aol dojd Hdf 4z}
B o= patch®] F4X g A& UlF 2gZeln, Fig. 7 A4 Y31ZF HolE patchd] I3
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Fig. 6. The worst match for measured and predicted
reflectance of 160 color patch based on the
Neugebater relaxed model.
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Fig. 7. The best match for measured and predicted
reflectance of 160 color patch based on the
Neugebauer relaxed model.
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(1) Murray-Davies 4o 2] A= AZFd gt 2o 33" go] g2 zo]E ®2Ych H
7+ MAE 40627, Ho MAE 86843, A4 Aak= 0.70200] o

(2) Yule-Nielsen elA 37 Table 20149 ngto] & 2 of 7H3 2& Mg =24
th FJ @ MAbs 32321, Ho) A 83663, A4 MR 067430,

(3) Kubelka-Munk Z@clAMe] Axe HF Mzt 32268 #Adl Azxk 57737, 42 HA
0.4865% o}

(4) Neugebauer relaxed EdejAe] AAE= oA mdor FHA ngtad tone r
eproduction curve® AHEAFEE ®, HTF Aare= 28401, AW AMIAE
54568, A H3HE 113810l Hoh
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