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Proposal of Standard Gray for Quality Control of Color Newspaper Printing
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Abstruct

Usage of color space in the newspaper increased remarkably in the past 10 years. The quality was also improved by that.

Today, we are not satisfied only by the color is just used, but we also demand high quality color reproduction. As the quality

improves, similar quality evaluation becomes indispensable in the quality control. Color space is evaluated with human eyes in

printing. In this case, a standard of evaluation of color reproduction is gray. An aim of color reproduction is to print gray by gray.

Therefore, there is not a standard of color reproduction unless we have standard gray to recognize to be gray. In this paper, the

standard gray was proposed by substantial evaluation of gray patches arranged systematically in the CIELAB space. As standard

gray of L*=54, a*=-1, and b*=3 was suggested.
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Table 1 Viewing illuminance dependence of lightness of the
selected gray

Viewing illuminance

700 1x 2000 1x
L* (mean) 57.5 58.2
L* (median) 582 58.2

Number

(dot %)

Fig.1 Lightness (dot %) selected as gray and its number

55 42 &% 5 5 (2005)
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Table2 Dot % of C, M, and Y for lightness levels of Gray

Patch 2
L* C M Y
43~49 | 55~80 | 45~70 | 45~80
50~54 | 44~54 | 34~44 | 34~44
55~61 31~41 21~31 21~31
62~68 19~29 9~19 9~19
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Fig.2 Procedure of selection of gray in Gray Patch 2
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: Selection of most gray from patches of CM matrix
: Selection of most gray from patches with some Y levels
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Table 3 Dot % of C, M, and Y for lightness levels of Gray

Patch 2
L* C M Y
50~58 44~60 30~46 30~46
57~65 31~47 21~37 21~37
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Table 4 a* and b* (median) of gray selected for each lightness

level
L* a* b*
43~49 -1.81 -0.12
50~54 -1.02 0.21
55~61 -1.12 0.57
62~68 -1.09 0.19

Table 5 1x 7 L — & ik & 1L 2 A O 5345 DIE MR 7 %
RTHDT, EOWHEIZBWTH b FDIEs2EH a
HEEDHREV., T LiE, EEAD - 2R (M)
DB L 7L — OB EHBENL <, MAZENK
&L hprEZOLNL. F72, L'=50 ~ 54 TOIEHER:
MIEDPDZDEMEL YVIHSENNS L IESDER D70,
DFN, LK OADFEL L) ZOtHO/ Ny F2EATEY,
COWHBLNXVHMEC, M, YEHNTTL—aKIT2H
RO G OERT VI LR RIEL T3,

Table 5 Standard deviation of a* and b* of the selected gray
for each lightness

L* a* b*
43~49 1.87 2.33
50~54 1.13 1.54
55~61 1.49 2.38
62~68 1.88 2.38
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(a)

Fig.3 Distribution of selected gray on a*b* plane and its dependence on newsprint paper

(a) L*=50~ 58

(b)

(b) L*=57 ~65

B :Normal paper from Oji Paper Co. Ltd.; & :White paper from Chuetsu Paper Co., Ltd.

—— :95% Confidence limit of distribution of Il ;

————— 1 95% Confidence limit of distribution of &

Table 6 a* and b* (median) of the patch selected as gray with normal and white newsprint paper

L*=50~58 L*=57~65
a* b* a* b*
Normal newsprint paper -0.54 3.06 -0.52 3.68
White newspaper paper -1.07 3.10 -0.74 3.04
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