
 

 
eer80−3n

eer80−1a
−2 −1

0,1
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 10

  2

100Yu=18

logY
Y    0

  500

1000

1500

L* 85,2 LABJND lightness
L* 85,2

75,9

920,3

log(L* 85,2,u)=2,70, mu=0,43

L* 85,2,u=508, Yu=18

L* 85,2= (t/a) ln ( 1 + a·Y) [1a]
L* 85,2= (t/a) ln [ 1 + b·(Y/Yu)] [2a]
a=0,3411 t=88,23 t/a=258,6 b=6,141 [3a]

application
range

eer80−2a
−2 −1

0,1
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 10
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100Yu=18

logY
Y  0

  1

  2

  3

L* 85,2/L* 85,2,u LABJND lightness
L* 85,2 normalized to the
background lightness L* 85,2,u

L*/L* 85,2u

0,149

1,810

log[(L* 85,2,/L* 85,2,u)]=0, mu=0,43

L* 85,2,u=508, Yu=18

L*/L* u= (t/a) { ln ( 1 + a·Y) − ln ( 1 + a·Yu) } [1b]
L*/L* u= (t/a) { ln [ 1 + b·(Y/Yu)] − ln ( 1 + b) } [2b]
a=0,3411 t=88,23 t/a=258,6 b=6,141 [3b]

application
range
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0,1
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100Yu=18

logY
Y0,0

0,2

0,4

0,6

∆Y  CIE tristimulus value difference ∆Y
∆Y

0,015

0,398

logdY=−1,09, mu=0,86
Yu=18, dYu=0,08, (dY/Yu)=0,004

L* 85,2,= (t/a) ln ( 1 + a·Y) [1c]
a=0,3411 t=88,23 t/a=258,6 b=6,141 [2c]
tristimulus value Y difference
dY = (A1+A2 ·Y)/A0,  see CIE 230; Eq. (A.7a)

[3c]dY = ( s + q·Y) / c,  see Richter (1985)
[4c]

dY = ( 1 + a·Y) / t [5c]
dY = ( 1 + b·(Y / Yu) ] / t [6c]
A1=s=0,0170 A2=q=0,0058 A0=c=1,5 [7c]

application
range
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  6

∆Y/∆Yu CIE tristimulus value difference
∆Y normalized to ∆Yu∆Y/∆Yu

0,187

4,917

log[(dY)/(dYu)]=0, mu=0,86
Yu=18, dYu=0,08, (dY/Yu)=0,004

L* 85,2= (t/a) ln ( 1 + a·Y) [1d]
a=0,3411 t=88,23 t/a=258,6 b=6,141 [2d]
normalized tristimulus value Y difference
dY/dYu = (1 + a·Y ) / ( 1 + a·Yu) [3d]

application
range
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logY
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∆Y/Y CIE  Y sensitivity
Sr=∆Y/Y

0,015

0,003dY/Y=0,00, mu=−0,13

Yu=18, dYu=0,08, (dY/Yu)=0,004

L* 85,2= (t/a) ln ( 1 + a·Y) [1e]
a=0,3411 t=88,23 t/a=258,6 [2e]
tristimulus value Y sensitivity
dY/Y = ( 1 + a·Y) / ( t ·Y) [3e]

application
range
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logY
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  6

log [(∆Y/Y) / (∆Y/Y)u] CIE  Y sensitivity
normalized to ∆Yu/YuSr /Sru=(∆Y/Y)/(∆Y/Y)u

3,380

0,885log[(dY/Y)u/(dY/Y)u]=0, mu=−0,13

Yu=18, dYu=0,08, (dY/Yu)=0,004

L* 85,2= (t/a) ln ( 1 + a·Y) [1f]
a=0,3411 t=88,23 t/a=258,6 [2f]
tristimulus value Y sensitivity
(dY/Y) / (dYu/Yu) 

 = [( 1 + a·Y) / Y ] / [ ( 1 + a·Yu) / Yu ] [3f]

application
range
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100Yu=18

logY
Y    0

200

400

600

Y/∆Y CIE  Y-based contrast
Cr=Y/∆Y

65,7

251,2
log(Y/dY)u=2,34, mu=0,13
L* 85,2,u=508, Yu=18, dYu=0,08, (Y/dYu)=222

L* 85,2= (t/a) ln ( 1 + a·Y) [1g]
a=0,3411 t=88,23 t/a=258,6 [2g]
tristimulus value Y contrast
Y/dY = (1 + a·Y) / ( t ·Y) [3g]

application
range
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logY
Y  0
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  3

(Y/∆Y) / (Yu/∆Yu) CIE  Y-based contrast
normalized to Yu/∆YuCr /Cru=(Y/∆Y)/(Y/∆Y)u

0,295

1,129
log[(Y/dY)u/(Y/dY)u]=0, mu=0,13
L* 85,2,u=508, Yu=18, dYu=0,08, (Y/dYu)=222

L* 85,2= (t/a) ln ( 1 + a·Y) [1h]
a=0,3411 t=88,23 t/a=258,6 [2h]
tristimulus value Y contrast
(Y/dY) / (YudYu)

 = [ Y / ( 1 + a·Y) ] / [ Yu / ( 1 + a·Yu) ] [4h]

application
range
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100Yu=18

logY
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  500

1000

1500

L* 85,2 LABJND lightness
L* 85,2

75,9

920,3

log(L* 85,2,u)=2,70, mu=0,43

L* 85,2,u=508, Yu=18

L* 85,2= (t/a) ln ( 1 + a·Y) [1a]
L* 85,2= (t/a) ln [ 1 + b·(Y/Yu)] [2a]
a=0,3411 t=88,23 t/a=258,6 b=6,141 [3a]

application
range

eer81−3a
−2 −1

0,1

  0
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  1

 10

  2

100Yu=18

logY
Y0,0

0,2

0,4

0,6

∆Y  CIE tristimulus value difference ∆Y
∆Y

0,015

0,398

logdY=−1,09, mu=0,86
Yu=18, dYu=0,08, (dY/Yu)=0,004

L* 85,2,= (t/a) ln ( 1 + a·Y) [1c]
a=0,3411 t=88,23 t/a=258,6 b=6,141 [2c]
tristimulus value Y difference
dY = (A1+A2 ·Y)/A0,  see CIE 230; Eq. (A.7a)

[3c]dY = ( s + q·Y) / c,  see Richter (1985)
[4c]

dY = ( 1 + a·Y) / t [5c]
dY = ( 1 + b·(Y / Yu) ] / t [6c]
A1=s=0,0170 A2=q=0,0058 A0=c=1,5 [7c]

application
range
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100Yu=18

logY
Y0,00

0,01

0,02

0,03

∆Y/Y CIE  Y sensitivity
Sr=∆Y/Y

0,015

0,003dY/Y=0,00, mu=−0,13

Yu=18, dYu=0,08, (dY/Yu)=0,004

L* 85,2= (t/a) ln ( 1 + a·Y) [1e]
a=0,3411 t=88,23 t/a=258,6 [2e]
tristimulus value Y sensitivity
dY/Y = ( 1 + a·Y) / ( t ·Y) [3e]
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range
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logY
Y    0

200

400
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Y/∆Y CIE  Y-based contrast
Cr=Y/∆Y

65,7

251,2
log(Y/dY)u=2,34, mu=0,13
L* 85,2,u=508, Yu=18, dYu=0,08, (Y/dYu)=222

L* 85,2= (t/a) ln ( 1 + a·Y) [1g]
a=0,3411 t=88,23 t/a=258,6 [2g]
tristimulus value Y contrast
Y/dY = (1 + a·Y) / ( t ·Y) [3g]

application
range
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logY
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L* 85,2/L* 85,2,u LABJND lightness
L* 85,2 normalized to the
background lightness L* 85,2,u

L*/L* 85,2u

0,149

1,810

log[(L* 85,2,/L* 85,2,u)]=0, mu=0,43

L* 85,2,u=508, Yu=18

L*/L* u= (t/a) { ln ( 1 + a·Y) − ln ( 1 + a·Yu) } [1b]
L*/L* u= (t/a) { ln [ 1 + b·(Y/Yu)] − ln ( 1 + b) } [2b]
a=0,3411 t=88,23 t/a=258,6 b=6,141 [3b]

application
range
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0,1
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 10

  2

100Yu=18

logY
Y  0

  2

  4

  6

∆Y/∆Yu CIE tristimulus value difference
∆Y normalized to ∆Yu∆Y/∆Yu

0,187

4,917

log[(dY)/(dYu)]=0, mu=0,86
Yu=18, dYu=0,08, (dY/Yu)=0,004

L* 85,2= (t/a) ln ( 1 + a·Y) [1d]
a=0,3411 t=88,23 t/a=258,6 b=6,141 [2d]
normalized tristimulus value Y difference
dY/dYu = (1 + a·Y ) / ( 1 + a·Yu) [3d]

application
range

eer81−6a
−2 −1

0,1
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  1

 10

  2

100Yu=18

logY
Y  0

  2

  4

  6

log [(∆Y/Y) / (∆Y/Y)u] CIE  Y sensitivity
normalized to ∆Yu/YuSr /Sru=(∆Y/Y)/(∆Y/Y)u

3,380

0,885log[(dY/Y)u/(dY/Y)u]=0, mu=−0,13

Yu=18, dYu=0,08, (dY/Yu)=0,004

L* 85,2= (t/a) ln ( 1 + a·Y) [1f]
a=0,3411 t=88,23 t/a=258,6 [2f]
tristimulus value Y sensitivity
(dY/Y) / (dYu/Yu) 

 = [( 1 + a·Y) / Y ] / [ ( 1 + a·Yu) / Yu ] [3f]

application
range

eer81−8a
−2 −1

0,1
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 10

  2

100Yu=18

logY
Y  0

  1

  2

  3

(Y/∆Y) / (Yu/∆Yu) CIE  Y-based contrast
normalized to Yu/∆YuCr /Cru=(Y/∆Y)/(Y/∆Y)u

0,295

1,129
log[(Y/dY)u/(Y/dY)u]=0, mu=0,13
L* 85,2,u=508, Yu=18, dYu=0,08, (Y/dYu)=222

L* 85,2= (t/a) ln ( 1 + a·Y) [1h]
a=0,3411 t=88,23 t/a=258,6 [2h]
tristimulus value Y contrast
(Y/dY) / (YudYu)

 = [ Y / ( 1 + a·Y) ] / [ Yu / ( 1 + a·Yu) ] [4h]

application
range
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TUB-test chart eer8; Calculated for the LABJND colour-difference formula, see CIE 230:2019
linear [lightness L*, threshold ∆Y, sensitivity ∆Y / Y, contrast Y / ∆Y, unnormalized and normalized]

http://farbe.li.tu-berlin.de/eer8/eer8l0np.pdf /.ps; only vector graphic VG; start output
see separate images of this page: http://farbe.li.tu-berlin.de/eer8/eer8.htm

see sim
ilar files of the w

hole serie: 
http://farbe.li.tu-berlin.de/eers.htm

technical inform
ation: http://farbe.li.tu-berlin.de or http://color.li.tu-berlin.de
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