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We propose a new model to predict the color reproduction of digital halftone image based on the
physical model of dot gain. In the previous papers, we reported that the transparency image of
halftone is not influenced by optical dot gain. On the basis of this experimental result, in this paper
we analyze the optical and mechanical dot gain separately by using the optical microscopes which
can take the transparency and reflectance images of the same area. Transparency images of an ink
dot are taken with an optical microscope with a six-band camera and the spectral transmittance of
each pixel in an ink dot is estimated by the multiple regression estimation method. This obtained
spectral transmittance is converted into the amount of cyan, magenta, and yellow (c,m,y) inks in
each pixel. Then we can estimate the shape of ink dot by polynomial fitting of ink amount. The
transmittance of c,m,y inks of printed images is estimated by using the proposed method and
compared with that of practical printed images. This results show that the proposed method is

significant to predict the density of ink-jet images.
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1 Reflection Image Model

2 Transparency Image Model

3 Transmittance/reflectance optical microscope

4 The spectral transmittance of six color filters

5 Schematic diagram of two-dimensional distribution of relative amount of ink

6 Original image consisting CMY ink (upper) and separated CMY ink image (lower)

7 Modeled ink dot (upper) and measured ink dot (lower)

8 Flowchart of print simulation

9 Relationship between transmittance and dot area of halftone for cyan patches

10 Simulated and Measured images of cyan ink. The number represents the dot area of patches.
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Table 1 Dot area of 30 sample color patches

Dot Area(%)
Sample
Number Cyan Magenta Yellow Black

1 100 0 0 0
2 0 100 0 0
3 0 0 100 0
4 100 100 0 0
5 100 0 100 0
6 0 100 100 0
7 70 70 70 0
8 70 70 0 0
9 70 0 70 0
10 0 70 70 0
11 40 40 0 0
12 0 40 40 0
13 20 20 20 0
14 40 0 40 0
15 20 20 0 0
16 20 0 20 0
17 0 20 20 0
18 0 0 0 100
19 70 0 0 0
20 40 0 0 0
21 20 0 0 0
22 0 70 0 0
23 0 40 0 0
24 0 20 0 0
25 0 0 70 0
26 0 0 40 0
27 0 0 20 0
28 0 0 0 70
29 0 0 0 40
30 0 0 0 20




Table 2 The average color difference AEq4 between measured and estimated 30 color patches

paper Max. Min. Average
glossy  5.53 0.13 1.83
matte 4.67 0.12 1.51
normal 4.72 0.11 1.52




