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Prediction of Color Reproduction using the Scattering and Absorption
Coefficients derived from the Kubelka-Munk model in Package Printing

Young-joo Hyun, Jae-sang Park, and Hyun-chul Tae*

Korea Institute of Industrial Technology

Abstract With the development of package printing technology, the package has expanded from the basic function of
protecting products to the marketing function through package design. Color, the visual element that composes the pack-
age design, is delivered to the consumer most quickly and effectively. As color marketing of these package designs
expands, accurate color reproduction that the product wants to express is becoming more important. The color of an
object is transmitted by absorption and scattering of light. Spectral reflectance refers to the intensity of light reflected by
an object at different wavelengths by the spectral effect. As a result, the color of the object is expressed in various colors.
Packaged printing inks have their own absorption and scattering coefficients, and the Kubelka-Munk model for color
reproduction and prediction defines the relationship between these correlation coefficients through reflectance. In the
Kubelka-Munk model for color reproduction and prediction, the relationship between the absorption and scattering coef-
ficients (K/S) of printed material is predicted as the sum of the K/S values according to the mixing ratio of all color ink
used. In this study, the reflectance of the measured print is reversely calculated at the mixing ratio of print ink using the
Kubelka-Munk model. Through this, the relationship value of the ink-specific absorption/scattering coefficient con-
stituting the final printed material is predicted. Delta E is derived through the predicted reflectance, and the similarity
between the measured value and the predicted value is confirmed.
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Fig. 1. CMYK spectral reflectance by concentration and wavelength.
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Fig. 2. Reflectance(R) of Cyan and Magenta Mixed Color Models.
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Fig. 4. 100% density color ink K/S.
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Fig. 3. Optical properties of the Kubelka-Munk model.
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Fig. 5. Optical properties of Multi-layered Kubelka-Munk model.
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Fig. 6. 100% density transparent ink K/S.
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Fig. 7. AE by CMYK color.
Table. 4. AE by Cyan and Magenta Mixed Color
o
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Fig. 8. AE by CMYK Mixed Color.
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