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Neugebauer Equation Correction Model Based on Halftone Solid Tristimulus Values

GUO Ling-hua"'">*?, SUN Li-yuan">">*?

(1.Shaanxi University of Science & Technology a.College of Bioresources Chemical and Materials Engineering b.National
Demonstration Center for Experimental Light Chemistry Engineering Education, Xi'an 710021, China; 2.Key Laboratory
of Paper Based Functional Materials of China National Light Industry, Xi'an 710021, China; 3.Shaanxi Provincial Key
Laboratory of Papermaking Technology and Specialty Paper Development, Xi'an 710021, China)

ABSTRACT: The work aims to construct the Neugebauer equation correction model based on halftone solid tristimulus
values according to the fact that the halftone area ink volume is different from the solid area ink volume, thus improving
the calculation precision of Neugebauer equation. The standard printing documents conforming to the G7 certification
were taken as the research object. Based on the fact that the halftone area ink volume was different from the solid area ink
volume, a Neugebauer equation correction model based on halftone solid tristimulus values was constructed through the
solution to the halftone solid tristimulus values. The color difference method was adopted to verify the accuracy of
the correction model. The verification results showed that the color difference accuracy of correction model could be im-
proved by 2.2 NBS, and the average color difference accuracy could be improved by 1.0 NBS. The Neugebauer equa-
tion correction model based on the halftone solid tristimulus values can effectively improve the equation precision. The
research results are of great significance for the color separation of printing.
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Fig.1 Different dot area halftone solid area
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Fig2 Test version of asic data sample image
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Tab.1 Halftone solid tristimulus value of CMY basic color
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e 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 95% 100%
¢ 19.7 19.5 19.9 19.8 19.8 18.9 19.0 18.3 18.5 18.1 17.9 17.5
HY 30.2 29.3 29.1 28.7 284 27.4 27.1 26.0 25.8 25.1 24.7 24.1
HZ 70.6 76.7 76.0 75.2 74.7 73.8 73.2 72.2 71.5 70.7 70.2 69.9
X 30.7 31.5 32.0 31.5 30.6 30.8 30.2 29.5 28.9 28.5 28.4 28.2
m Y 11.5 14.1 15.1 15.0 14.3 14.8 14.6 14.0 13.6 13.6 13.7 13.7
mmZ 359 33.1 30.3 28.3 25.9 25.2 23.5 21.7 20.2 19.1 18.7 18.0
WX 59.3 60.3 61.2 62.0 62.2 62.2 62.8 62.8 62.8 62.5 62.6 62.5
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Tab.2 Halftone solid tristimulus value of BGR stack color

& AN TR P g T AR Ak = R

5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 95% 100%
X 141.6 32.7 11.2 10.1 7.7 6.8 5.3 4.6 5.0 5.0 4.9 4.8
Y 134.4 343 11.0 9.0 6.2 5.4 3.6 2.9 3.0 3.0 3.0 3.0
W% Z 129.5 443 29.1 27.1 24.7 25.2 22.3 20.8 19.7 19.4 19.1 18.7
53¢ 144.7 18.2 11.6 8.1 7.7 6.1 5.5 5.3 6.5 6.6 6.4 6.5
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ax 15.6 34.8 32.8 30.3 28.2 27.9 26.9 26.1 26.1 26.1 26.2 26.1
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Tab.3 Longitudinal evaluation of basic color
difference distribution

IR0 5 1 RS/ % AE,
M Y
5 1.2 1.7 1.1
10 0.9 1.8 1.2
20 1.0 1.7 1.0
30 1.0 1.4 0.8
40 0.9 15 0.9
50 1.1 1.4 0.8
60 0.6 1.6 0.7
70 0.5 1.8 0.8
80 0.7 1.7 0.5
90 0.5 1.5 0.6
95 1.0 1.0 0.9
100 0.0 0.0 0.0
S (8,22 0.8 1.6 0.8
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Tab.4 Horizontal evaluation of basic color
difference distribution

£ R R R S H -3 5PN
1) 0,22 2% AE, 6,22 AE, Z{H
C 0.8 1.3 0.9
M HAf 1.6 2.3 1.8
Y B 0.8 1.4 1.2
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Tab.5 Longitudinal evaluation of stack color
difference distribution

0 5 16T /% AL
CM cy MY
5 0.8 0.7 0.4
10 0.7 1.0 0.5
20 0.7 1.7 0.5
30 1.0 32 0.5
40 1.1 4.4 0.5
50 2.0 5.7 0.6
60 1.9 5.6 1.2
70 22 6.0 2.5
80 1.9 6.0 2.5
90 1.8 4.1 1.7
95 0.6 3.0 1.3
100 0.0 0.0 0.0
0,22 1.2 3.5 1.0
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Tab.6 Horizontal evaluation of stack color
difference distribution
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