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Method for Acquiring the Data of Gray Balance

GONG Xiu-duan, LI Xiao-dong

(Dongguan Polytechnic, Dongguan 523808, China)

ABSTRACT: The work aims to solve the problems regarding on the gray balance data reproduction under specific
process conditions. The tone reproduction curves about cyan, magenta, yellow and black under certain process condition
were acquired and the curve equations were fitted. The dot area coverage of cyan, magenta and yellow under the same
density (theoretical density) were calculated according to the equations. After that, the sample color blocks were further
designed based on the obtained dot area coverage and their corresponding chromatic value and density value (actual den-
sity) were measured. The results demonstrated that the chromatic value of the designed color blocks was estimated to be 0,
which confirmed the neutral gray property of these studied color blocks. Therefore, a mathematical model between the
theoretical density value and the actual density value was established, followed by combining the model with color tone
reproduction curve equation, hence the parameter data of gray balance under the certain process condition was obtained.
This work not only provides a possible way for obtaining the gray balance data under specific process condition, but also
offers a theoretical reference for the corresponding digitization modeling of gray balance data.
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Fig.1 Schematic diagram of four-color ten-step ladder ruler
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Fig.2 Tone reproduction curve of cyan, magenta and yellow
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Tab.1 Dot area of cyan, magenta and yellow corresponds

to the exact density value %
Gl
it
0.1 02 0.3 04 0.5 0.6 0.7 0.8
H 14 27 39 52 64 76 87 98
i 13 25 3 46 55 63 71 78
H 14 29 41 51 60 68 76 83
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Fig.3 Overprinting cyan, magenta and yellow according
the data of Tab.1
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Tab.2 Chromatic value of output color block on Fig.3
TS
2 3 4 5 6 7 8

R

a 198 1.12 0
b -0.39 1.64 1.19 2.13 1.56 1.87 1.13 1.66

1.09 0.98 —-0.24 -0.22 —0.86
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Tab.3 Density value of output color block on Fig.3

By % EE

1 0.18

2 0.31

3 0.43

4 0.55

5 0.75

6 0.9

7 0.98

8 1.25
1.3
12 |
L1k
1.0 |
09 |
08 |
0.7 |
®oe6|
05 |
04 |
03|
02|
0.1
0

10 20 30 40 50 60 70 80 90 100
P B 4 L/ %
Bl 4 SRR IR A R 2

Fig.4 Tone reproduction curve on black
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Fig.5 Fitting curve of theoretical density and actual density
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Tab.4 Neutral gray values of test color block
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Fig.6 Color blocks of neutral gray created by the data of Tab.4
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Tab.5 Density value and chromatic value of
outputting color blocks of Fig.6

(EREN W @R (afi) @K (bfH)
1 0.27 2.55 1.32
2 0.66 2.36 2.26
3 1 1.04 -1.24
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