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Coefficients for PF correction in colour difference formulae
Power-function (PF)
coefficients

Formula and colour difference
CIELAB CMC CIE94 CIEDE2000 LABJND
∆E*ab ∆E*CM ∆E*94 ∆E*00 ∆E*85

a
b

1,26
0,55

1,34
0,66

1,41
0,70

1,43
0,70

1,17
0,35

PF-colour difference formula: ∆E*PF = a . (∆E*XX )
b
   (XX = ab, CM, 94, 00, 85)  
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K. Richter, BAM Report 115 (1985), 60−92
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1<=Y<=89, adjacent and separated colours, 
Lw=300cd/m2, xD=0,317, yD=0,330

P. Kittelman, TU Berlin, PhD thesis (2009), 1−164
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Colour−difference formula LABJND 1985 (JND=just noticeable difference)

∆E
*
JND = ∆E

*
85 = A0 [ (∆ Y)

2
 + (A3 ∆ a" .Y)

2
 + (A4 ∆ b" .Y)

2
]
1/2

 / (A1 + A2
.Y)

a  = x / y     an = xn / yn     b = − 0,4 z / Y     bn = − 0,4 zn / yn

a"  = an + ( a − an) / ( 1 + 0,5 a − an )

b"  = bn + ( b − bn) / ( 1 + 0,5 b − bn )
n = D65 or  A (background)

Y  = ( Y1 + Y2 ) / 2       ∆ Y = Y1 − Y2       ∆ a" = a"1 − a"2       ∆ b" = b"1 − b"2

A1 = 0,0170      A2 = 0,0058

A3 = 1,0      A4 = 1,8     A0 = 1,5    background D65 

A3 = 1,0      A4 = 1,7     A0 = 1,0    background A

Just noticeable difference (JND) in four colour directions

∆Y  = const (A1 + A2
.Y ) / A0 in luminance direction WN

∆a" .Y = const (A1 + A2
.Y ) / (A0

.  A3) in chromaticity direction RG

∆b" .Y = const (A1 + A2
.Y ) / (A0

.  A4) in chromaticity direction YB

∆cab" .Y = const (A1+A2
.Y )/(A0

. [A3
2
+A4

2
]
1/2

) in any chromaticity direction cab  
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Colour−difference formula LABJND 1985 only for achromatic colours

∆E
*
JND = ∆E

*
85 = A0 [ (∆ Y)

2
 + (A3 ∆ a.Y)

2
 + (A4 ∆ b.Y)

2
]
1/2

 / (A1 + A2
.Y)

a  = x / y     b = − 0,4 z / y

Y  = ( Y1 + Y2 ) / 2       ∆ Y = Y1 − Y2       ∆ a = a1 − a2       ∆ b = b1 − b2

A1 = 0,0170      A2 = 0,0058

A3 = 1,0      A4 = 1,8     A0 = 1,5    background D65 

A3 = 1,0      A4 = 1,7     A0 = 1,0    background A

Just noticeable difference (JND) in three colour directions and line elements

A0
. ∆Y  = (A1 + A2

. Y ) in luminance direction WN

A0
. ∆a . A3

.Y  = (A1 + A2
. Y ) in chromaticity direction RG

A0
. ∆b . A4

.Y  = (A1 + A2
. Y ) in chromaticity direction YB

dE*85,L=
__δ
δYL*85=__δ

δY[(A0 / A2) .ln ( A1 + A2
.Y )] = A0

. dY / ( A1 + A2
.Y)

dE*85,a=
__δ
δaa*85 =__δ

δa [(A0
. A3

.Y. a) / ( A1 + A2
.Y )] = A0

. da. A3
.Y / ( A1 + A2

.Y)

dE*85,b=
__δ
δbb*85 =__δ

δb [(A0
. A4

.Y. b) / ( A1 + A2
.Y )] = A0

. db. A4
.Y / ( A1 + A2

.Y)
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TUB-test chart WE40; Colour threshold experiments 
viewing situations and chromaticity, LABJND formulae

input: w/rgb/cmyk −> w/rgb/cmyk−
output: no change

http://farbe.li.tu-berlin.de//WE40/WE40L0NP.PDF /.PS; start output
N: no 3D-linearization (OL) in file (F) or PS-startup (S), page 1/1
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