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Abstract In order to reveal the effect of gloss on color-difference evaluation, the printed samples are prepared by
ink jet printer on matte, semi-gloss, gloss three papers with different gloss levels at the 5 basic international
commission on illumination (CIE) color centers. About 1100 pairs of samples are carried out by 23 observers with
normal color vision based on the psychophysical method of pass-fail. The calculated CIELAB color difference shows
that the color discrimination thresholds have no obvious difference for different gloss. The STRESS is proposed to test
the four classical color-difference formulae, CIELAB, CMC, CIE94, CIEDE2000 and CAMO02 series CAMO02-LCD,
CAMO02-SCD,CAMO02-UCS. For the original color difference formulae,except the CIELAB, the others have no obvious
discrepancy. For the optimized k, values, the higher gloss the smaller k;, which indicates that the lightness
difference is more noticeable for the higher gloss printed samples for evaluating color difference.
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Fig. 1 CIELAB chromaticity parameters of three papers and five color centers
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Fig. 2 Distributions of yellow color samples made on three papers on (a) Aa* Ab* plane and (b) AL" AC* plane
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Fig. 3 Grey color difference threshold of CIELAB of the
semi-gloss printed samples
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Table 1 Color difference thresholds of three papers and five

color centers with CIELAB color difference formula

Paper  Grey Red Yellow Green Blue Combine

M 0.21 0.77 0. 54 0. 46 0.46 0.52
S 018 110 0.95  0.95 0.38 0.55
G 0.25 0.59 0.58 0.76 0.47 0.50
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Table 2 Performance of different color difference formulae in terms of STRESS

Color CIELAB CIE94 CMC CIEDE2000 CAMO2-LCD  CAMO02-SCD  CAMO02-UCS
M 40. 9 40.9 43.5 38.9 42.0 44.3 42.9
Grey S 32.9 33.1 30.3 31.4 33.3 31.1 31.8
G 36.5 36.7 37.8 37.4 38.2 36.7 36.9
M 45.5 44.2 45.3 44.9 42.7 42.3 42.2
Red S 50. 3 50.9 54.3 53.9 49. 4 50.1 49.5
G 34.7 34.3 34.4 34.4 33.0 32.7 32.7
M 45.8 34.9 36.9 33.8 39.4 34.9 36.3
Yellow S 45.1 41.3 40. 4 39.0 42.0 40.9 41.3
¥ 42.8 38.3 39.5 38.9 40. 8 39.6 39.8
M 40.1 43.7 42.0 42.8 42. 4 41.6 42.3
Green S 37.7 40. 6 38.3 39.9 37.2 38.9 38.6
G 48.0 44. 2 45.0 44.2 46.3 44. 8 45.2
M 45.6 49. 8 48.7 48.7 48. 4 48.1 48.6
Blue S 45.9 49.0 48.5 46. 8 47.0 47.2 47. 4
G 55.7 54.9 54.4 53.0 53.0 52.3 52.7
M 55.0 46.0 47.3 45.5 46.7 42.5 43.9
Combine S 51.9 46.7 50. 2 48.9 45.8 44.8 44.7
G 56.1 50. 3 52.5 52.0 51.0 50. 2 49.9
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Table 3 The optimized &, and color difference formulae in terms of STRESS

Paper Color stress CIELAB  CIE94 CMC DE00 CAMO02-LCD CAM02-SCD CAMO02-UCS
Original 55.0 46.0  47.3  45.5 46.7 42.5 43.9
optimized 51. 4 45.5  47.3 455 46.7 42.2 43.6
matte b 0.4 1.28 .04 1.02 1.03 1. 20 1.22
Frtest(F. =1, 22) 1.14 .02 100  1.00 1.00 1.01 1.01
Original 51.9 16.7  50.2  48.9 45.8 44,8 44,7
Semi optimized 45.5 46.5  48.2  48.2 44.6 44. 4 44.3
“gloss by 0. 39 0.88  0.61  0.75 0.71 0. 82 0. 82
Ftest(F. =1, 23) 1.30 .ol 1.08  1.03 1.05 1.02 1.02
Original 56. 1 50.3  52.5  52.0 51,0 50. 2 49,9
o optimized 49.8 50.1  50.3  51.3 49.9 49.6 49,4
b 0. 38 0.85  0.59  0.74 0. 68 0.75 0.78
Fotest(F.=1. 23) 1.27 1ol 109  1.03 1. 04 1.02 1,02
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