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Color Management System for Printing and Graphic Arts

Yoshinori USAMI*, Akito OHKUBO* and AkiraYODA*

Abstract

In order to implement color consistency of digital image data throughout the entire process for press
make-up, a technology for color management system (CMS) has been developed, where colors of the fina
printed matter are standards of reference for reproduction. This describes precisely the relationship between
colorimetrical values of printed matter obtained by a production press machine and the CMYK dot
percentages, and makes it possible to simulate the colors and gradation of the final printed matter by utilizing
this relationship when they are reproduced on the monitors or the digital color printers.

Since the finished colors of fina printed matter are subject to the effects of dot gains or ink trapping,
linear modelling with the CMYK dot percentages does not hold. Furthermore, a subtle change in colors due
to non-uniformity in the ink density within paper makes it difficult to describe the relationship between
colors and the dot percentages. We have studied these properties, developing a chart with an array for each
ink combination and a modelling algorithm, and succeeded in describing the colors from a production
machine with an accuracy of less than 2 of the average value of A E in CIE Lab color difference. Also, in
the tranform of the colorimetrical data into the device data, a localized reproduction model at the boundary
of color gamut has been introduced to make it possible to maintain the continuity of tone and the
reproduction accuracy up to the near threshold. With these achievements, it has become possible to

reproduce the colors of final printed matter on the prints or on the monitors.
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Fig. 1 Color management system for graphic arts and printing
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Fig. 2 07" curve of CMY gray
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Fig. 3 Color balance of CMY gray
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Fig. 4 Plots of halftone printing colors on various papers
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Fig. 5 Measured points for color frame interpolation mapped on
color gamut of a halftone press printing in CIELAB color
space
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Fig. 6 Color target design for color frame interpolation
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Fig. 7 Color transform from CIE color space to device color space
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Fig. 8 Extended color gamut mapping
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Fig. 9 CMS data flow
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Fig. 10 Reproduction of color and tone by CMS
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