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Theoretical error analysis of density linear equation
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Abstract: The density linear equation is a classical color reproduction equation. As a commonly
used density balance analysis model and method, it plays an important role in pre-press color sep-
aration, plate-making color modification, special tone matching and grey balance detection and
control. However, for a long time, the inherent theoretical defects of density linear equation have
not received due attention. Based on the principle of light additivity, the theoretical investigation
and simulation analysis are carried out in this paper. The results show that the setting of additivi-
ty and proportionality of density lacks necessary theoretical support, and that there must be sys-
tematic errors in the application of density linear equation.
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Fig. 1 Multilayer overlapping density diagram
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Fig. 2 Microstructure model of two-color

overprint (area ratio relation in different regions)
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Tab. 2 Primary and secondary densities of green, pink and yellow tricolors at different gray levels

K
L 2 3 4 5 6 7 8 9 10 11 12
5% 10% 20% 30% 10% 50% 60% 70% 80% 90 % 100%

Dr 0.142 0.165 0.216 0.273 0. 339
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Y Ds 0.093 0.095 0.101 0.107 0.112
Dy 0. 080 0. 101 0.146 0. 197 0. 254

0. 265 0.311 0.362 0.419 0. 486 0. 564
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density ratio of green pink and yellow
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Tab. 3 Calculated density of red, green and blue
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5% 10% 20% 30% 40% 50% 60 % 70% 80% 90% 100 %
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Dy 0. 083 0.106 0.154 0.204 0. 256
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Fig. 4 Comparison curve for main density and simulated
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density for red, green and blue tricolor synthesis
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