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Abstract A series of experiments are conducted using printing samples to investigate the effects of different gloss
and different color-difference magnitudes. The results are used to reveal these effects. In addition, seven different
spaces outperform CIELAB and OSA
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color spaces basded on CIELAB DIN99, OSA and CIECAMO2 are tested using these data. It is found that comparing
residual sum of squares
330.1690; 330.1730; 330.1710; 330.1720

the performance of local uniformity and global uniformity, OSA-Gp-Eu and DIN99d always perform the best. and all
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Table 1 Sample information for TCD and SCD experiments

Gloss Color Number
Substrate ) AE . AE... Observers X times Visual method Reference
level  centers  of pair
TCD
Exp. 1 Semi-gloss 56 17 893 1.1 5.3 16 X3 Pass/fail [11,12]
Matt 36 5 399 0.7 2.7 23 X3 Pass/fail
Exp. 11 Semi-gloss 56 5 446 0.9 4.3 23 X3 Pass/fail [13]
Gloss 63 5 379 0.8 2.6 23X 3 Pass/fail
SCD
Exp. 111 Semi-gloss 56 17 446 3.1 8.0 9X3 Gray scale [14]
Matt 36 5 147 3.1 5.9 15X1+5X2 Pair-comparison
Exp. IV ] B ) ) [15]
Semi-gloss 56 5 150 3.1 5.8 15X1+5X2 Pair-comparison
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Fig. 1 Chromaticity-discrimination ellipses plotted in different chromaticity diagrams [ TCD matt (red line),

semi-gloss (green line), gloss (blue line) ;: SCD matt (black line) , semi-gloss (magenta line) |
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Table 2 Comparison of local and global uniformity of seven uniform colour spaces

Uniform color space

TCD

SCD

Exp. 1 AEqen =

1.1

Exp. II AE;...=0.8

Exp. I AE;,,, =3.1

Exp. IV AE,.,=3.1

Local orus

Global oev/ % Local orws

Global 6ey/ % Local orus

Global gev/ % Local grus

Global ey / %

CIELAB
DIN99d
CAMO02-LCD
CAMO02-SCD
CAMO02-UCS
OSA
OSA-Gp-Eu

1.76

O VN

.76
1.

21
55

.26

31
39

.00

21.2

10.
15.
11.
12.
19. ¢
15.

7

9
0
2
9
9

1

.41

S = O O = @

64
05
79
85
16
68

12.0 1.59 23.9 1.71 16.3
4.5 0.92 17.7 0.73 6.2
6.5 1.19 20.7 1.45 14.1
5.0 0.98 23.0 0.96 8.9
6.1 0.97 20.0 1. 10 10.0
10. 4 1.18 25.2 1.72 16.3
4.4 0.70 21.9 0.92 9.7
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Table 3 Comparing ellipses in CIELAB space between matt and other substrates for

5 CIE color centers in terms of STRESS value

Gray Red Yellow Green Blue Mean
Semi-gloss versus matt 22.2 8.8 9.1 5.8 10. 3 11.2

Exp. 11
Gloss versus matt 22.7 6.4 20.9 22.5 7.2 15.9
Exp. IV Semi-gloss versus matt 8.2 25.7 10. 9 17.3 25.1 17. 4
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Table 4 Comparing ellipses between TCD and SCD for 5 CIE color centers in terms of STRESS value

Gray Red Yellow Green Blue Mean
Matt (Exp. IV versus Exp. 1D 22.5 25.6 6.3 12.0 14. 2 16.1
Semi-gloss (Exp. IV versus Exp. 1D 19.6 18.4 4.8 6.5 15.9 13.0
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