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Abstract

In halftone printing, the halftone dot size must be precisely controlled to reproduce target colors. Therefore the
relationship between dot area fractions and printed colors needs to be described qualitatively. We created a color
prediction model in which the ink layer of a halftone dot is thinner in the peripheral region than in the central region;
the peripheral region represents the effect of light scattering inside paper on the color reproduction of halftone prints.
By using this model, the nonlinearity in the color reproduction of halftone prints could be approximated with a high
accuracy. We also developed a method to apply the model to the prediction of a multi-color print and evaluated the
method with 9 different print samples made using a combination of 3 types of paper and 3 types of dot shapes.
As a result, the proposed method achieved almost the same prediction performance as theYule-Nielsen modified
Neugebauer model and the spectral Neugebauer model. The proposed model is useful not only in the color prediction of
halftone prints, but also in understanding their color reproduction characteristics. This is because it uses only physical
parameters.
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passing through the halftone print.
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Fig.3 Tllustration of halftone dot structures of Murray-Davies
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model.
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Table 2 Color prediction accuracy of the proposed model for three different halftone dot
shapes of offset printing samples that were printed on three different types of
paper. The result is expressed in CIELAB color difference units. All the color
patches used for evaluation were classified into single-color print, two-color
overprint, and three-color overprint and were evaluated.

cast coated paper art paper coated r
halftone dot shape color patch pape
Ave. Max. Ave. Max. Ave. Max.
single-color print 1.1 23 0.9 2.5 0.9 2.3
two-color overprint 1.4 34T, 1.3 39 13 3.6
square
three-color overprint 1.5 3.0 1.5 3.6 1.4 3.1
total 1.5 3.7 14 3.9 1.4 3.6
single-color print 1.0 3.4 1.1 2.7 0.9 23
two-color overprint 1.5 5.1 1.6 4.6 1.5 5.1
round
three-color overprint 1.7 4.0 1.8 5.1 1.7 4.7
total 1.6 5.1 L7 5.1 1.7 5.1
single-color print 0.9 3.8 1.4 25 1.0 2.8
two-color overprint 1.5 4.0 1.9 43 1.5 3.9
round square
three-color overprint 1.8 4.7 2.1 4.7 1.8 4.6
total 1.7 4.7 2.0 4.7 L7 4.6

Table 3 Comparison of color prediction accuracy of the proposed model and the other typical
models for square halftone dot. The result is expressed in CIELAB color difference units.

cast coated paper art paper coated paper
prediction model

Ave. Max. Ave. Max. Ave, Max.
Care-Fringe (proposed model) 1.5 a7 1.4 3.9 1.4 3.6
Neugebauer (nominal dot area) 9.1 16.0 7.5 14.0 83 I5:5
Neugebauer (effectivel dot arca) 2.7 53 2.0 4.5 2.3 4.8
Yule-Nielsen modified Neugebauer (n=1.7) 1.3 2.9 1.4 2.5 1:3 23
spectral Neugebauer I.4 2.9 1.3 34 1.4 3.1
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Table 4 Comparison of color prediction accuracy of the
proposed model and the other typical models for
the DDCP sample of round square halftone dot. The
result is expressed in CIELAB color difference units.

prediction model Ave, Max.
Core-Fringe (proposed model) 13 4.5
Neugebauer (effectivel dot area) 3.0 53
Y ule-Nielsen modified Neugebauer 155 4.0
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Table 5 Optimization cost of color prediction models. In the column "number of
variables" of the table below, Ni is the number of inks used, Na is the
number of dot areas used for each halftone ramp, and N 4 is the number of

measurement wavelengths.

n-value

s i . number of R
prediction model model variables i optimization method
variables
Core-Fringe (proposed model) core area, fringe area | 2Ni*Na iterative calculation
Neugebauer effective dot area Ni*Na algebraic calculation
; i effective dot area, ) - )
Yule-Nielsen modified Neugebauer Ni*Na-+1 | iterative calculation

spectral Neugebauer

spectral dot area

Ni*Na+ N | algebraic calculation

- e [39]
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