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Extended Clapper-Yule Spectral Reflectance Model of Monochrome Halftone
Image with Irregular Ink Dot

HE Xiao—min, WANG Ying, KE Neng, ZHANG Yi—xin
(Jiangnan University, Wuxi 214122, China)

ABSTRACT: This paper aimed to study the effect of irregular ink dot (non-bilevel halftone image) on the spectral
reflections, in order to provide a new angle of thought for prediction model theory. The new extended Clapper—Yule model
was established by introducing the two—dimensional Gaussian function to describe the surface of irregular ink dot and
discussing the effect of the irregularity of ink dot on the dot size, dot thickness and the ink transmittances. The numerical
simulation of our new model showed that the irregularity of ink dot caused the physical dot gain, which increased the
absorption of light by the ink and consequently decreased the ultimate spectral reflections. Using the Clapper—Yule model to
predict the reflections must take the physical dot gain caused by irregular ink dot into account, and the new extended model
can be applied in the color prediction and control of monochrome halftone images.

KEY WORDS: science of printing color; extended Clapper—Yule model; spectral reflections; irregular ink dot
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