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Abstract

In a drop-on-demand thermal ink-jet printer, the dot size of an ink droplet expelled from a printer
depends on the absorption of the paper, This causes severe differences between output images on the
different paper materials. In this paper, the color matching algorithm for different papers is proposed.
To achieve corresponding color reproduction, dot gain compensation based on saturation was applied
to predict color reproduction on a printer. If the dot gain of pigment increases, the white portion of
paper decreases while the saturation value increases monotonically. As the result of dot gain
compensation, intensity change may appear. Therefore, an intensity compensation without any hue
variation is followed to match the colors of different subtrates.
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Fig. 2. The spectral reflectance of colorant on the sample(left) and the match(right).
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Table 2. Distribution of  saturation  with

respect to printed primary inks on
the sample and the match.

. Ink [‘_Ql'zm Magenta | Yellow
Dots/‘\ . | Sample | Match | Sample | Match | Sample | Match
pixel ™
1 0255 | 0.221 ] 0.240 | 0.229 [ 0.022 | 0.035 |
2 0.38 | 0.389 | 0.360 | 0.349 | 0.075 | 0.102
3 0.526 | 0.583 | 0.462 i 0.474 | 0.129 | 0.241
1 4 0.661 | 0.744 | 0.564 | 0579 | 0.254 | 0.385
5 0.776 | 0.879 | 0.662 { 0.753 { 0.408 | 0.548
6 | 0876 0979 | 0734 | 0867 | 0537 [ 0.706
7 0.960 0.99‘1‘ 0.871 |094b 0.657 | 0.843
8 0.990 1 0.946 \ 0.973 ] 0.766 | 0.915
9 0.997 1 0965 | 0983 | 0.773 | 0.915
10 | 0999 | 1 | 0979 |0993] 0775 |0.921
11 0.995 1 0.985 | 0.995 | 0.804 | 0.945
12 0.995 1 0.980 ; 0995 0.879 | 0.974
13 1 1 0.977 | 0.995 | 0.952 | 0.990
14 1 1 0.977 10995 | 0996 1
15 1 1 0.993 | 0.995 1 1
16 1 1 1 1 1 1
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(c)

a2 10, Fxel HExo ZEE peppers G4,
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e (b) W87 () 047, e A4
Ay

The printed peppers on the glossy paper
and the coated paper for ink jet printer,
Floyd and Steinberg’s error diffusion
algorithm. (a) Glossy paper (b) Coated
paper (¢) Coated paper by the proposed
color matching algorithm.

Fig. 10.

281 10604 (@)} (b FUT Pow =R
odaolel vl Holo] me Aol YL A neol

N

A

Frh (a)yE B peppers®dA-E- Floyd and
Steinberg "' 2] ¢} oJulrl(error filter) S AFg-atod
95 341 whi(error diffusion algorithm) "' o5
tjojgdgl edAlolm (o) FH-gAlellA] A9l Mgy
HE - FAdg e 2 trElgt ool
oluf HEH|of M= cato] AR A AjPHE
o & qlrk

23 119 CMYAES Sl A3 =) )]
o Aglold® Aedzt whzbzla|a T owjalelo A
MR AEE o 4 ek & 38 13 119
NA AE7Z FHLF AxE ekl
7% AFAZ 714 wel ol CIELABH %A
gk gkt 7EgRQl Felxiele) e aks vt

‘

1.g2)7]

o)
7t
=
oA

3] v‘]:;

[e) 7
8

+
By

(541

EMUE SHE ELHR

el CIELABERREA 4] Ao ab v
o8] 718}81A AHels wahy oli=

NE g

83

o

)

T —

- VTGDE Go' ¥ (a7 (16)

=

Fig. 11.

(c)

o\il

E_IJ‘ 13} zAiLz] %_}L} -;1}1:(() —~ 1‘);}])]424/
32 (a) FEAe) CMYE EsiA AAg
Azt AE (b AEAl CMYE s
AAE el AE (o) Agkr MR gEb e
2 AT A8 2w A=

Color charts made by the glossy and the
coated paper(9 ~ 12dots/pixel). (a) Color
chart printed by same amounts of cvan,
magenta, and vellow on the glossy paper
(b) Color chart printed by same amounts
magenta, and vellow on the
coated paper (¢) Color chart printed by
the proposed color matching algorithm on
the coated paper.
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Table 3. The CIELAB values of color
patches and color differences in
CIELAB space.
(a) 9 [ dots/pixel ]
L a \ b AEva
“Sample 46,68 | 1620 | -24.42] -
MMatch 5116 | 4.22 |-17.42 14.58“
Compensated match | 50.63 | 19.42 | -32.30 | 9.38
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(b) 10 [ dots/pixel ] 3} Aol wledR oz qlsf o]z|d 2AIgte] vy}
L a b | AEww Arf. wehd ghoRo] Aol ofakst dhAlell mE
Sample 46.24 | 1556 | -95.42| - 429l BA FAL Bl oldt g delxie]
Match 5049 | 406 | ~1396 | 13.86 | oAl gt ez 2
Compesated match | 5086 | 1382 | -27.63| 5.41
(c) 11 [ dots/pixel ] %108 8
L a l b AEpay
Sample 1133 | 1814 1—26 sl - [1] Marc D. Miller and Randy Zaucha, £/*/&
Match 1922 | 423 [-18.04] 1825 Hete] A, R 24 % . 19%.
Compensated match | 50.15 | 13,62 | -28.24 | 10.01 (2] Chet S Hasse and Gary W. Meyer,
"Modeling  Pigmented  Materials  for
(d) 12 [ dots/pixel ] Realistic Image Synthesis,” ACM Trans. on
L a b | AELab Graphics, Vol. 11, No. 4, pp. 305-335,
Sample 36.79 | 21.35 [-30.71| - October 1992.
Match 51.37l 460 |-15.32) 27.02 [31 Fred W. Billmeyer, Jr. and Max Saltzman,
Compensated match | 47.93 | 15.27 *26.04‘ 13.52 Principles of Color Technology, 2nd ed.
John Wiley & Sons, Inc. 1981.
E 304 & g e wiel 7o) Aok Mo g BA [4] Jian Ho, Brian V. Funt, and Mark S. Drew,
3} A-gx)e] Mo| Fedx|e] Mo A AFFPL o 4 "Separating a Color Signal into Illumination
alch and Surface Reflectance Components:
Theory and Applications,” IEEFE Trans. on
o= Pattern Analysis and Machine Intelligence,
= E Vol. 12, No. 10, pp. 966 977, October 1990.
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g olze] offL Axglo g vlm wjEl Alo]eli] 4 Compression, and Standards, 2nd ed. New
Abel] gl Aehe o] ol7 m Aok wE 23 uoLu‘j York and London: Plenum Press 1995.
o o] fale] Frlxon Hgalo] AL 7)E odgo [8] Brian A. Wandell, Foundations of Vision,
ks zaatowxl wwel thak MaS olaich Aok ol Stanford University, 1995.
o . 9 Robert Ulichney, Digital Halftoning, The
:‘;oi j‘ }; r:rj; mjj j_zlé;)r l:i?ji :; MIT Press Cambridge, Massachusetts
o = London, England, 1987.
ARRE o 5 dddek el Qe olg B [10] Donald E. Knuth. "Digital Halftones by Dot
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