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Evaluation of Very Large Colour Difference Based on Object Surface Colours

Wang Han' Xu Haisong' Guihua Cui®* M. Ronnier Luo?
' State Key Laboratory of Modern Optical Instrumentation . Zhejiang University ,
Hangzhow , Zhejiang 310027, China
2 Department of Colour Science, University of Leeds, Leeds LS2 9JT, UK

Abstract The performances of colour-difference formulae were investigated for predicting very large colour
difference based on visual evaluation of object surface colours. The experiment of psychophysical visual assessment of
60 sample pairs with ratio judgement was carried out on 18 observers. The evaluation data of visual colour difference
were btained. The data were used to evaluate the two common colour-difference formulae, CIELAB and CIEDE2000,
and the two latest CAM-based colour-difference formulae, CAMO02-UCS and CAMO02-LCD. The detailed comparison
and analysis indicated that CAM02-UCS and CAMO02-LCD outperformed others for very large colour difference. In
addition, the experimental data were employed to test the power law model proposed by Attridge et al. and the
consistent result was obtained.
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formula; colour appearance model (CAM)
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Fig. 1 Distribution of LCD (large colour difference) sample pairs on (a) a” " plane and (b) L" C,, plane
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Fig. 2 Distribution of LCD sample pairs on (a) Aa” Ab* plane and (b) AL* AC,, plane
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Table 1 Observer's repeatability and accuracy

(PF/3 unit)

Repeatability Accuracy

Max Min Median Mean | Max Min Median Mean
55 25 28 35 49 19 28 29
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Table 2 Performance for the original forms of the colour-difference formulae
Formula CIELAB CIEDE2000 CAMO2-UCS CAMO2-LCD
PF /3 24 20 17 17
STRESS 21 19 15 15
F£3 Rz F RS (F.: Ftest G FE)
Table 3 F-test results for the original forms of the colour-difference formulae (F.; F critical value)
F.=0.60; 1/F.=1.67
F-value CIELAB CIEDE2000 CAMO02-UCS CAMO2-1.CD
CIELAB 0. 80 0.49 0.48
CIEDE2000 1. 26 0.62 0.61
CAMO2-UCS 2.04 1.62 0.99
CAMO02-LCD 2.07 1.64 1.01
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Table 4 Performance for the optimised forms of the colour-difference formulae

Formula CIELAB CIEDE2000 CAMO02-UCS CAMO2-L.CD
Optimised k. 0. 69 1.11 1.12 0. 86
PF/3 22 20 16 16
STRESS 19 19 14 15
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Table 5 F-test results for the optimised forms of the colour-difference formulae (F.: F critical value)

F.=0.60; 1/F.=1.67

F-value CIELAB CIEDE2000 CAMO02-UCS CAMO02-LCD
CIELAB 0.97 0.58 0.58
CIEDE2000 1.03 0.59 0. 60
CAMO02-UCS 1.74 1.68 1.01
CAMO02-LCD 1.72 1. 66 0.99
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Table 6 Performance of the best fitted power law y =ax’

Formula CIELAB CIEDE2000 CAMO02-UCS CAMO02-LCD

a 4. 44 4.91 3.91 3.13
b 0.57 0. 63 0. 66 0. 67
PF/3 17 14 10 10
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