
eea60−7n

eea60−1a

−2 −1

0,1
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  1

  1

 10

  2

100

  3

1000

logY
Y   1

   2 100

   3 1000

log[L* TUBJND ] lightness L* TUBJND

N threshold

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

L* TUBJND,u=508, Yu=18

L* TUBJND= (t/a) ln ( 1 + a·Y) [1a]
L* TUBJND= (t/a) ln [ 1 + b·(Y/Yu)] [2a]
a=0,3411 t=88,23 t/a=258,6 b=6,141Yu=18 [3a]

application
range

eea60−2a

−2 −1

0,1

  0

  1

  1

 10

  2

100

  3

1000

logY
Y −1

   0 1

   1 10

   2 100

log[L* TUBJND,r ] relative lightness normalized to the
background lightness L* TUBJND,u

N threshold

Yu=18

log[(L*/L* u)]=, mu=1,01

L* u=508, Yu=18

L* TUBJND= (t/a) ln ( 1 + a·Y) [1b]
L*/L* u= ln ( 1 + a·Y) / ln ( 1 + a·Yu) [2b]
L*/L* u= ln [ 1 + b·(Y/Yu)] / ln ( 1 + b) [3b]
a=0,3411 t=88,23 t/a=258,6 b=6,141Yu=18 [4b]

application
range

eea60−3a

−2 −1

0,1

  0

  1

  1

 10

  2

100

  3

1000

logY
Y −2

 −1 0,1

   0 1

   1 10

log[∆Y] ∆YTUBJND tristimulus-value difference

N threshold

Yu=18

log(dYu)=−1,09, mu=0,86

Yu=18, dYu=0,08, dYu/Yu=0,004

L* TUBJND,= (t/a) ln [ 1 + b·(Y/Yu)] [1c]
a=0,3411 t=88,23 t/a=258,6 b=6,141Yu=18 [2c]
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 = ( 1 + b·(Y / Yu) ] / t [5c]
A1=s=0,0170 A2=q=0,0058 A0=c=1,5 [6c]

application
range

eea60−4a

−2 −1

0,1

  0
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 10

  2

100

  3

1000

logY
Y −1

   0 1

   1 10

   2 100

log[∆Y/∆Yu] ∆YTUBJND tristimulus-value difference
normalized to ∆YTUBJND,u

N threshold

Yu=18

log[(dYu)/(dYu)]=0, mu=0,86

Yu=18, dYu=0,08, dYu/Yu=0,004

L* TUBJND= (t/a) ln [ 1 + b·(Y/Yu)] [1d]
a=0,3411 t=88,23 t/a=258,6 b=6,141Yu=18 [2d]
dY/dYu = (1 + a·Y ) / ( 1 + a·Yu) [3d]
dY/dYu = (1 + b·Y/Yu ) / ( 1 + b) [4d]

application
range

eea60−5a

−2 −1

0,1

  0

  1

  1

 10

  2

100

  3

1000

logY
Y −3

 −2 0,01

 −1 0,1

   0 1

log[∆Y/Y] YTUBJND sensitivity

N threshold

Yu=18

log(dYu/Yu)=−2,34, mu=−0,13

Yu=18, dYu=0,08, dYu/Yu=0,004

L* TUBJND= (t/a) ln [ 1 + b·(Y/Yu)] [1e]
a=0,3411 t=88,23 t/a=258,6 b=6,141Yu=18 [2e]
dY/Y = ( 1 + a·Y) / ( t ·Y) = ( 1 + b·Y/Yu) / ( t ·Y) [3e]

application
range

eea60−6a

−2 −1

0,1

  0

  1

  1

 10

  2

100

  3

1000

logY
Y −1

   0 1

   1 10

   2 100

log[(∆Y/Y) / (∆Yu/Yu)] YTUBJND sensitivity
normalized to [∆Y/Y]TUBJND,u

N threshold

Yu=18

log[(dYu/Yu)/(dYu/Yu)]=0, mu=−0,13

Yu=18, dYu=0,08, dYu/Yu=0,004

L* TUBJND= (t/a) ln [ 1 + b·(Y/Yu)] [1f]
a=0,3411 t=88,23 t/a=258,6 b=6,141Yu=18 [2f]
(dY/Y) / (dYu/Yu)  = [( 1 + a·Y) / Y ] / [ ( 1 + a·Yu) / Yu ] [3f]
(dY/Y) / (dYu/Yu)  = [( 1 + b·Y/Yu) / Y ] / [ ( 1 + b) / Yu ] [4f]

application
range

eea60−7a

−2 −1

0,1

  0

  1

  1

 10

  2

100

  3

1000

logY
Y   1

   2 100

   3 1000

log[Y/∆Y] YTUBJND contrast

N threshold

Yu=18

log[(Yu/dYu) = 2,34, mu=0,13

Yu=18, dYu=0,08, Yu/dYu=222

L* TUBJND= (t/a) ln [ 1 + b·(Y/Yu)] [1g]
a=0,3411 t=88,23 t/a=258,6 b=6,141Yu=18 [2g]
Y/dY = (1 + a·Y) / ( t ·Y) = (1 + b·Y/Yu) / ( t ·Y) [3g]

application
range

eea60−8a

−2 −1

0,1

  0

  1

  1

 10

  2

100

  3

1000

logY
Y −1

   0 1

   1 10

   2 100

log[(Y/∆Y) / (Yu/∆Yu)] YTUBJND contrast
normalized to [Y/∆Y]TUBJND,u

N threshold

Yu=18

log[(Yu/dYu)/(Yu/dYu)]=0, mu=0,13

Yu=18, dYu=0,08, Yu/dYu=222

L* TUBJND= (t/a) ln [ 1 + b·(Y/Yu)] [1h]
a=0,3411 t=88,23 t/a=258,6 b=6,141Yu=18 [2h]
(Y/dY) / (Yu/dYu) = [ Y / ( 1 + a·Y) ] / [ Yu / ( 1 + a·Yu) ] [3h]
(Y/dY) / (Yu/dYu) = [ Y / ( 1 + b·Y/Yu) ] / [ Yu / ( 1 + b) ] [4h]

application
range


