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A condition that must be satisfied for digital printers in a color management system is
converting device-dependent color values into device-independent color values by a
transfer model of high-quality performance. Usually, each transfer model is initially
trained with some specified samples as a training set before being tested. In the
present study, color charts with different quantities of color patches in an RGB space
were selected and printed as training groups. The spectral reflectances of all samples
in printed color charts were measured and converted to an XYZ color space under a
standard observer/illuminant combination. Using a matrix method, the RGB to XYZ
transformation matrices were obtained with the algebraic operation of different
degrees of polynomials and the least-square errors for the training groups.Similar
operations were also performed for the well-known ProfileMaker software, which is
based on a look-up table method. Finally, the statistical values of color difference
(DE2000) were calculated between the actual XYZ from the printed color charts, the
predicted XYZ from the matrix method, and those predicted from
the ProfileMaker software. The ProfileMaker software showed a significantly lower
color difference near the perception threshold for the specified training samples.
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Figure 1: Profile Connection Space (PSC) and its correlation to the
input and output devices.
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Figure 2: The spectrophotometer eyeone-io is taking the spectral
reflectance values of a color chart.
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Table 3: RGB values on 4 points, in RGB space (4Grid, chart’s 64)

Lo oo oo e | a0 o wol e 005
0 0 18 85 0 85 34 85 0 170 50 85 0 255

2 85

3 170 0 0 19 170 0 85
4 255 0 0 20 255 0 85
5 0 85 0 21 0 85 85
6 85 85 0 22 85 85 85
7 170 85 0 23 170 85 85
8 255 85 0 24 255 85 85
9 0 170 0 25 0 170 85
10 85 170 0 26 85 170 85
11 170 170 0 27 170 170 85
12 255 170 0 28 255 170 85
13 0 255 0 29 0 255 85
14 85 255 0 30 85 255 85
15 170 255 0 31 170 255 85
16 255 255 0 32 255 255 85

35 170 0 170 51 170 0 255
36 255 0 170 52 255 0 255
37 0 85 170 53 0 85 255
38 85 85 170 54 85 85 255
39 170 85 170 55 170 8 255
40 255 85 170 56 255 8 255
41 0 170 170 57 0 170 255
42 85 170 170 58 85 170 255
43 170 170 170 59 170 170 255
44 255 170 170 60 255 170 255
45 0 255 170 61 0 255 255
46 85 255 170 62 85 255 255
47 170 255 170 63 170 255 255
48 255 255 170 64 255 255 255

YOY-Y77 Y (\E\)\7 /55) 6 9Ud 9 pgle (ole a3 uiss

FOA



e 23 SO 138l 53 3 9 s pile Y9y B I 5y L)l (598 dalite / YLLK 9 S bl lgss

) @)l oy cor Ol JYY

).iéu.c
St 055 (gm 00l Sl 4y Jole s 31,k 5IRGB
A g g 00l iuled et i sy SO con lisigd yo
ul_‘ujﬁ'aﬁ 9 03—l )‘O‘S_A.IA xj_.m dLﬁbJ»Miu RGB [ g Oy
VNV S i | g gead K5 Sl wilgs o

QT b as crul ola g,y anlis Bus (wond ol (o

99008 i 1) poal o by Gl oS cnl sl SLagsE 50

o5 peal RGB polioe flos a5 cuwl cpl Jol ol 0)ls 5929 ol

p9al G Sy RGB & jg0 ol 10 oS aigd iy i i JlBg
‘9_&4_»Lab uLuyaS)QAS)LQJ )g.:LC)Uo| ‘5]5 oxilo wla

5y gl +, V%o VO S asd o ojlail cal> o ol ploxl 6l
el 5l oy g ab Ol Ad &elS ojlail 4y K5y ol 385 ol
g S, o) o b ulSal Sledbl (6,505l (5 o)l
5 S gy S
oaiS sl )l Lkl Jlidle s a5 el S5 pY
5 S, o0 iz el e gl (5 S5l 5, sl
S 5 )5 5, latignd s 51l o 05 Lol )l
il 0929 (6,150 ools Blwlre jo U 0gd Ll K, aSU
SS9, Ojlr Sl e (255 G 08 anlie Sl riaren
ooliiwl wsagy eads Cbesl Bolal O jgo 4y a5 S, asI Ve b0 L

(¢ JS&) ‘Edit\Assign Profile’ cuaud ;o oo o 1y Joligy (0 S ws
ol plonl Cligigd I8l

r-—-r——"~""~>""~>"~"~"~"~"~“"="7>™"7>"%>™"7¥"”%¥”"”"”"”"””7”' 7”5 R G_Brl """""""""""""""

1

1

1

|__________________________________________EA_QEgzrgtigMicbﬂhgzugs_

(2UPF &)l) ol 00,5 ppnis alais ¥ 4y |, RGB (slad aay 10 a5 K, o)l> :F ST
Figure 4: Color chart divides into 4 points, based on RGB space (chart’s 64).

Random2000

Testchart page 1 of 3, Size: 27.9 x 16.6 cm, complete patch amourt: 2040

J K L M N O P Q@ R S8 T U V W X Y I 24 28 2C 20 2B 2F 26
Gretaghacheth @2005

i
51
1
3
4
1
5y
gl
1
71
al
1
]
10!
1
1
12!
1
13,
14!
1
15,
16!
|
17,
18!
1
19,

zu'

J

. u)lg)ulau 6L&>JJA M..:La.n 6‘;} L;.)La.t Lgl.mb}u b LS;) ujbg ) J&w

Figure 5: The random Color chart to compare the various models (chart’s 2000)
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Figure 6: Profile Changing through the Assign Profile section in Photoshop.
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Figure 7: Profile Changing through the Convert to Profile section in
Photoshop.
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Figure 8: Building profile in ProfileMaker software
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Figure 9: RGB space distribution of color patches (Grade 4) and their spectral reflectance’s on printed glossy paper.
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Figure 10: RGB space distribution of color patches (Grade 8) and their spectral reflectance’s on printed glossy paper.

RGE Glossy15 Glossy15
T

Reflectance
o
m
T

Frerrreresries.
o
B
;

o
w

o
[N

500 550
Wavelength (nm)

d‘)—l els S99y » IR ul> LSL(ML\}N SLJG U“J&”‘ 9 RGB kSLAS )a VO 4?)0 l) LCBAA}A) e)y “ JS.MJ
Figure 11: RGB space distribution of color patches (Grade 15) and their spectral reflectance’s on printed glossy paper.
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Figure 12: RGB space distribution of test group color patches (chart’s 2000) and their spectral reflectance’s on printed glossy paper.
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Figure 13: The color gamut (a-b axes) of the color patches (Grid15)
printed on two types of glossy papers(plotted by Convex hull modified
method).
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Table 5: DE2000 values on glossy paper using RGB1 input and Matrix method.

Glossy paper, Matrix RGB1, DE2000

Size Mean
4 grid 13.49
5 grid 13.09
6 grid 12.26
7 grid 11.89
8 grid 11.72
9 grid 11.59
10 grid 11.41
11 grid 11.41
12 grid 11.38
13 grid 11.40
14 grid 11.29
15 grid 11.23

11.85

Median
12.66
12.23
11.31
10.86
10.63
10.48
10.30
10.30
10.28
10.32
10.18
10.14

10.80

Max STD
29.08 4.55
28.49 4.49
29.41 457
30.06 4.63
30.44 4.68
31.34 473
31.03 4.71
31.98 4.80
32.04 4.81
32.28 4.82
32.33 4.82
32.12 4.80
30.88 4.70
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Table 6: DE2000 values on glossy paper using RGB2 input and Matrix method.

8.84 5.69 7.90

4 grid
5 grid
6 grid
7 grid
8 grid
9 grid
10 grid
11 grid
12 grid
13 grid
14 grid

15 grid

Glossy paper Matrix RGB Y DE2000

7.88

7.69

7.45

7.43

7.45

7.28

7.18

7.14

7l

7.09

7.01

7.47

5.25

4.87

4.58

4.55

4.52

4.38

4.34

4.36

4.36

4.28

4.21

4.62

49.88

49.28

48.70

49.14

49.19

49.62

49.81

49.80

49.39

49.94

49.93

49.73

49.53

7.01

7.22

7.22

7.27

7.33

7.30

7.19

7.09

7.13

7.15

7.08

7.24

comrile sy 4 RGB3 (655,53l 3215 (51, DE2000 ,yolie :¥ Jgur

Table 7: DE2000 values on glossy paper using RGB3 input and Matrix method.

Glossy paper Matrix RGB3 DE2000

3.31 2.69 2.26

4 grid
5 grid
6 grid
7 grid
8 grid
9 grid
10 grid
11 grid
12 grid
13 grid
14 grid

15 grid

3.62

2.79

2.62

2.57

2.52

2.55

2.46

2.45

2.38

241

2.37

2.67

3.14

2.28

2.16

2.10

2.04

2.09

2.02

2.00

1.95

1.96

1.94

2.20

17.45

19.67

17.11

17.01

17.33

17.29

17.01

16.93

17.15

17.21

17.34

17.11

17.38

2.38

1.92

1.80

1.83

1.78

1.78

1.74

1.78

1.74

1.77

1.73

1.88

FSE

el sas 03,41 ProfileMaker 15316 5 5l ooy Jol> mlis A Jsoz 4o

YOY-Y77 X (\e) V7 /S5) so9lid 9 pole (sole &g puias



5o

e 23 SO 138l 53 3 9 s pile Y9y B I 5y L)l (598 dalite / YLLK 9 S bl lgss

ProfileMaker ,l58ls 5 5l eolaxwl b 51, 32157 gl DE2000 ,0lio :A Jeu

Table 8: DE2000 values on glossy paper using ProfileMaker software.

Glossy paper Profilemaker DE2000

2.98 251 2.03

4 grid 16.14
5 grid 2.38 2.09 12.72 1.45
6 grid 1.48 124 7.29 0.94
7 grid 1.22 1.03 5.89 0.78
8 grid 1.18 1.02 6.31 0.75
9 grid 1.17 0.95 12.77 0.92
10 grid 111 091 5.52 0.74
11 grid 1.14 0.93 5.54 0.78
12 grid 1.02 0.83 55 0.7
13 grid 1.03 0.85 5.28 0.7
14 grid 1.04 0.84 5.67 0.74
15 grid 1.01 0.82 5.76 0.69
1.40 117 7.87 0.94
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