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Performance Testing of Color-difference Formulas Based on the
Relationship Between Perceptibility and Acceptability of Color-difference

I\FRNEE  {Z  Hitoshi Komatsubarai ~ BARAEABIAERINZEPN  Japan Color Research Institute

Abstract .

| reported perceptibility and acceptability datasets of color-difference for seven colors as popular colors at
ceramics tile industry. With this color-difference dataset, | examined relation with perceptibility and acceptability
of color-difference and clarified relation of both. Furthermore, performance of five kinds of color-difference
formulas was tested using the practical color-difference predicting from an intersection with perception
probability curve and an acceptation probability curve. As a result, it can be seen that CIEDE2000 is significantly
better than another formula and suggest that revision between color-difference attributes were necessary.
Keywords: perceptibility, acceptability, color-difference formula, CIEDE2000
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CIELAB CIE94 CIEDE2000
color H Y C H \ C H A C
A 0.39 0.23 0.31 0.34 0.23 0.24 0.33 0.16 0.31
B 0.28 0.26 0.33 0.23 0.23 0.24 0.26 0.19 0.24
C 0.32 0.32 0.40 0.26 0.26 0.29 0.24 0.21 0.26
D 0.32 0.18 0.38 0.26 0.18 0.29 0.32 0.16 0.28
E 0.38 0.34 0.42 0.31 0.33 0.33 0.28 0.23 0.31
F 0.30 0.22 0.37 0.27 0.22 0.29 0.36 0.17 0.31
AVERAGE 0.33 0.26 0.37 0.28 0.24 0.28 0.30 0.19 0.29
STDEV 0.044| 0.061 0.042] 0.040| 0.050| 0.035] 0.046| 0.029| 0.030
RANGE 0.11 0.16 0.11 0.11 0.15 0.09 0.12 0.07 0.07
TOTAL 0.32 0.27 0.25
H/V 1.28 1.15 1.60
c/v 1.43 1.16 1.53
MLAB cMC
color H Y C H \% C
A 0.27 0.22 0.17 0.43 0.18 0.30
B 0.20 0.22 0.21 0.26 0.20 0.26
C 0.26 0.26 0.30 0.24 0.22 0.27
D 0.23 0.18 0.24 0.31 0.16 0.30
E 0.28 0.33 0.30 0.35 0.25 0.31
F 0.23 0.21 0.21 0.36 0.17 0.35
AVERAGE 0.25 0.24 0.24 0.33 0.20 0.30
STDEV 0.030| 0.052] 0.053{ 0.070| 0.034| 0.032
RANGE 0.08 0.15 0.13 0.19 0.09 0.09
TOTAL 0.24 0.26
H/V 1.04 1.65
Cc/v 1.01 1.52
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ClEos& CIEDE20000DBAE = DIZHERED LI Tl
CIEDE2000 NN K HHTWD, O END. B
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8L TAEEMICAT LD, BEREZAEILT
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CIELAB CIES4 CIEDE2000
color H \ C H \% C H \Y C
A 1.23 0.73 0.98 1.28 0.86 0.90 1.31 0.63 1.23
B 0.88 0.82 1.04 0.86 0.86 0.90 1.03 0.75 0.95
C 1.01 1.01 1.26 0.98 0.98 1.09 0.95 0.83 1.03
D 1.01 0.57 1.20 0.98 0.68 1.09 1.27 0.63 1.1
E 1.20 1.07 1.32 1.17 1.24 1.24 1.1 0.91 1.23
F 0.95 0.69 1.17 1.02 0.83 1.09 1.43 0.67 1.23
AVERAGE 1.05 0.81 1.16 1.05 0.91 1.05 1.18 0.74 1.13
STDEV 0.139} 0.194) 0131 0.149] 0.189] 0.130| 0.182| 0.114] 0.120
RANGE 0.35 0.50 0.35 0.41 0.56 0.34 0.48 0.28 0.28
TOTAL 0.32 0.27 0.25
H/V 1.28 1.15 1.60
c/v 1.43 1.16 1.53

MLAB CMC
color H \% C H \% C
A 1.14 0.93 0.72 1.63 0.68 1.14
B 0.85 0.93 0.89 0.98 0.76 0.98
C 1.10 1.10 1.27 0.91 0.83 1.02
D 0.97 0.76 1.02 1.17 0.61 1.14
E 1.19 1.40 1.27 1.33 0.95 1.17
F 0.97 0.89 0.89 1.36 0.64 1.33
AVERAGE 1.04 1.00 1.01 1.23 0.74 1.13
STDEV 0.128 0.222 0.223 0.265 0.128 0.121
RANGE 0.34 0.64 0.55 0.72 0.34 0.34
TOTAL 0.24 0.26
H/V 1.04 1.65
Cc/v 1.01 1.52
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AR S BFBEROBEFRICDOVTERR LIzH,
SR SRR & ST B RER & DT S DR K
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BEWEAEL, FIEF-HLTHED. BEEDEEAH
PREVBOD. BEEBMROEELEEIERDS
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CIELAB CIE94 CIEDE2000
color H \% C H Y C H V C
A 66.70 | 64.30| 64.08| 66.86| 64.43| 63.90| 66.77| 63.94| 6382
B 68.40| 60.37| 68.36| 68.01 61.38| 67.63] 68.33 59.67| 68.28
C 66.38| 61.68| 67.65| 65.74| 62.39| 6576| 66.65 61.52| 66.83
D 64.39| 63.56| 66.28| 65.17| 63.42| 65.10| 6528 63.33 65.51
E 64.16| 60.69| 64.72| 64.44| 60.81 64.04| 64.34| 60.68| 64.62
F 64.33 | 62.23| 62.22| 64.35| 62.45| 62.00| 64.44| 6031 62.00
AVERAGE 65.73| 62.14| 6555| 65.76| 62.48| 64.74| 6597] 61.58| 6518
STDEV 1.715 1.558| 2.314 1.439 1.319 1.909 1.559 1.715] 2.223
Range 4.24 3.93 6.14 3.66 3.62 5.63 3.99 4.27 6.28
H/V 1.06 1.05 1.07
c/v 1.05 1.04 1.06

MLAB CMC
color H Vv C H Vv C
A 66.88| 64.52| 63.79| 66.93| 64.14| 64.12
B 68.04| 62.12| 67.26| 68.90| 59.98| 68.34
C 65.87| 62.35| 65.82| 66.36| 61.62 66.74
D 65.08 | 63.41 64.88| 65.48| 63.00| 66.04
E 64.60 | 60.88| 64.18| 64.29| 60.70| 64.64
F 63.92| 62.62| 61.41 64.62| 61.20| 62.26
AVERAGE 65.73 62.65| 64.56| 66.10| 61.77| 65.36
STDEV 1.527 1.231 1.982 1.700| 1.538| 2.141
Range 4.12 3.64 5.85 4.61 4.6 6.08
H/V 1.05 1.07
C/v 1.03 1.06
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