
eer30−1n

LABJND lightness L*, tristimulus value discrimination dY,
contrast (Y/dY), and sensitivity(dY/Y)

LABJND lightness for all colours, L*w=50 for  Yu=18 
L*  = Sxn (xn)cn ( Yn=100,  Y > 1 )

For the grey discrimination we get:
dL*/dY = (116/Yn) (1/3) (Y/Yn)−2/3

and for dL*=1 (about 3 thresholds) we can write:
dY = 3 (Yn/116) (Y/Yn)2/3

or log(dY) = log( 3 (Yn/116) ) + (2/3) log(Y/Yn)

therefore in a log-log diagram the slope is (2/3).

for the CIE contrast sensitivity, and for dL* = 1 it is valid:
Y/dY = (1/3) (116/Yn) (Y/Yn)1/3

or log(Y/dY) = log( (1/3) (116/Yn)) + (1/3) log(Y/Yn)  
eer30−2n

CIELAB lightness L*, CIE tristimulus value discrimination
dYand CIE contrast sensitivity (Y/dY)

CIELAB lightness for all colours L* w=100:
L*  = 116 (Y/Yn)1/3 − 16 ( Yn=100,  Y > 1 )

For the grey discrimination we get:
dL*/dY = (116/Yn) (1/3) (Y/Yn)−2/3

and for dL*=1 (about 3 thresholds) we can write:
dY = (3(Yn

1/3)/116) (Y)2/3

or log(dY) = log(3(Yn
1/3)/116) + (2/3) log(Y)

therefore in a log-log diagram the slope is (2/3).

for the CIE contrast sensitivity, and for dL* = 1 it is valid:
Y/dY = (1/3) (116/(Yn

1/3)) Y1/3

or log(Y/dY) = log( (1/3) (116/(Yn
1/3))  + (1/3) log(Y)

 
eer30−3n

CIELAB lightness L* as function of CIE tristimulus value Y
coordinates L*  and Y for achromatic colours
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CIELAB lightness L* as function of logY
coordinates L*  and logY for achromatic colours
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CIELAB lightness logL* as function of logY
coordinates logL*  and logY for achromatic colours
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logDr=log[∆Y/∆Yu] relative CIELAB tristimulus value differe n
coordinates logDr  and logY for achromatic colours

−2 −1

0,1

  0

  1

  1

 10

  2

100

logY
Y

  −1

    0 1

    1 10

    2 100
logDr Dr

Dru

Yu=183,6, 0,3

18,0, 1,0

90,0, 2,9

CIELAB tritimulus value difference:
∆Y = [ 3(Yn

1/3)/116 ] Y2/3

(Yn=100, Y>1)

application
range

 
eer30−7n

logCr  = log [(Y/∆Y)/(Y/∆Y)u] relative CIE contrast
coordinates logCr  and logY for achromatic colours
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CIELAB relative contrast:
logCr  = log(Y/Yu)1/3
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log[Sr  = log[(∆Y/Y)/(∆Y/Y)u] relative CIE sensitivity
coordinates logSr  and logY for achromatic colours

−2 −1

0,1

  0

  1

  1

 10

  2

100

logY
Y

  −1

    0 1

    1 10

    2 100
logSr Sr

Sru

Yu=18

3,6, 1,7

18,0, 1,0

90,0, 0,5

CIELAB relative sensitivity:
logSr= log(Y/Yu)−1/3

application
range

 
eer31−1n

sRGB-triangle lightness t*, CIE tristimulus value discri-
mination dY and CIE contrast (Y/dY)  sRGB: see IEC 61966-2-1

sRGB-triangle lightness for achromatic colours: W
t*sRGB,100 = 100 (Y/Yn)1/2,4 ( Yn=100)

For the grey discrimination we get:
dt*sRGB,100/dY = (1/2,4) (Y/Yn)−1,4/2,4 = 0,42 (Y/Yn)−0,58

and for dt*sRGB,100=1 (about 3 thresholds) we can write:
dY = 2,4 (Y/Yn)1,4/2,4

or log(dY) = log(2,4) + (1,4/2,4) log(Y/Yn)

therefore in a log-log diagram the slope is 1,4/2,4.

for the CIE contrast sensitivity, and for dt*sRGB,100=1:
Y/dY = (Yn

1,4/2,4/2,4) (Y/Yn)1/2,4

or log(Y/dY) = log(Yn
1,4/2,4/2,4) + 1/2,4 log(Y/Yn)  

eer31−2n

sRGB-triangle lightness t*, CIE tristimulus value discri-
mination dY and CIE contrast (Y/dY)  sRGB: see IEC 61966-2-1

sRGB-triangle lightness for achromatic colours: RGB
t*sRGB,100 = 100 (Y/Yn)1/2,4 (Yn=22(R), =71(G), =07(B))

For the discrimination we get:
dt*sRGB,100/dY = (1/2,4) (Y/Yn)−1,4/2,4 = 0,42 (Y/Yn)−0,58

and for dt*sRGB,100=1 (about 3 thresholds) we can write:
dY = 2,4 (Y/Yn)1,4/2,4

or log(dY) = log(2,4) + (1,4/2,4) log(Y/Yn)

therefore in a log-log diagram the slope is 1,4/2,4.

for the CIE contrast sensitivity, and for dt*sRGB,100=1:
Y/dY = (Yn

1,4/2,4/2,4) (Y/Yn)1/2,4

or log(Y/dY) = log(Yn
1,4/2,4/2,4) + 1/2,4 log(Y/Yn)
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IECsRGB-triangle lightness T* as function of CIE Y
coordinates T* and Y for 4 colours WRGB
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IECsRGB-triangle lightness T* as function of logY
coordinates T* and logY for 4 colours WRGB
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IECsRGB-triangle lightness logT* as function of logY
coordinates logT*  and logY for 4 colours WRGB
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logDr  = log∆Y/∆Yu relative IECsRGB tristimulus value differen
coordinates logDr and logY for 4 colours WRGB
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eer31−7n

logCr  = log[(Y/∆Y)/(Y/∆Y)u] relative CIE contrast
coordinates logCr  and logY for 4 colours WRGB
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Sr  = log[(∆Y/Y)/(∆Y/Y)u] relative CIE sensitivity
coordinates logSr  and logY for 4 colours WRGB
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TUB-test chart eer3; Special colorimetric proporties for colour vision and image technology
Comparison CIELAB and IECsRGB coordinates, lightness & triangle lighness, contrast and sensitivity

http://farbe.li.tu-berlin.de/eer3/eer3l0np.pdf /.ps; only vector graphic VG; start output
see separate images of this page: http://farbe.li.tu-berlin.de/eer3/eer3.htm
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