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exr /a + e−xr /a =−bβtanh[ xr /a]
antagonistic model
a=1,00, b=1,00 e=2,7182
β=1.0 
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exr /a + e−xr /a = b β tanh[ xr /a] a=1,00, b=1,00 e=2,7182
β=1.0 

F’ab(xr )= 4 bα / [a{exr /a+e−xr /a}2] a=1,00; b=1,00
α=1.0 
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Fab(xr )=achromatic receptor response
Fab(xr ) = −bβ exr /a − e−xr /a

exr /a + e−xr /a =−bβtanh[ xr /a]
antagonistic model
a=1,00, b=1,00 e=2,7182
β=1.0 

F’ab(xr )= −4 bα / [a{exr /a+e−xr /a}2] a=1,00; b=1,00
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Fab(xr )=achromatic receptor response in µV

physiological results with monkeys, Valeton & Van Norren, Vision R. 23; 1983

Fab(xr )=bβexr /a − e−xr /a

exr /a + e−xr /a = b β tanh[ xr /a] a=1,00, b=1,00 e=2,7182
β=1.0 

asymptote

   black hole
unvisible

white hole
unvisible

range office
Luminance

WN

NW

N

W

 
eeg00−6n

−4 −3 −2 −1   0   1   2   3   4
−3

−2

−1

  0

  1

  2

  3

xr = log[L/Lu]

L u0 L u L u1

L
u
=28cd/m2

L
u0

=0 ,28cd/m2

L
u1

=2800cd/m2

Fab(xr )=achromatic receptor response
Fab(xr )=bβexr /a − e−xr /a

exr /a + e−xr /a = b β tanh[ xr /a] a=1,00, b=1,00 e=2,7182
β=1.0 

asymptote
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Log encoding with analog film or digital cameras
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Log encoding with analog film or digital cameras

Log encoding
for three adaptations
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exr /a + e−xr /a = b β tanh[ xr /a] a=1,00, b=1,00 e=2,7182
β=1.0 
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eeg01-1n; nf; -2,0 stop, AEC01-2N

Negative-film example with 2 stops under exposure
according to ISO/IEC 15775/ed-2:2022.

The luminance of any pixel is reduced by a factor 4.

The contrast between white and black is reduced.

Output linearisation of rgb data produces the
standard output by the increase of both
contrast and luminance range, see
http://color.li.tu-berlin.de/eeg0/eeg01-8n.pdf

 
eeg01-2n; nf; +0,0 stop, AEC01-4N

Example of negative film with standard exposure
according to ISO/IEC 15775/ed-2:2022.

The luminance of any pixel is in the rgb-16bit range.

The contrast between white and black
is in the rgb*-8bit range.

Output linearisation produces the
equally spaced rgb* data.

For 4 resolutions 192x128 up to 1536x1024, see
http://color.li.tu-berlin.de/AEC7/AEC7L0NP.PDF
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Fab(xr )=achromatic receptor response
Fab(xr )=bβexr /a − e−xr /a

exr /a + e−xr /a = b β tanh[ xr /a] a=1,00, b=1,00 e=2,7182
β=1.0 

F’ab(xr )= 4 bα / [a{exr /a+e−xr /a}2] a=1,00; b=1,00
α=1.0 
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Fab(xr )=achromatic receptor response
Fab(xr ) = −bβ exr /a − e−xr /a

exr /a + e−xr /a =−bβtanh[ xr /a]
antagonistic model
a=1,00, b=1,00 e=2,7182
β=1.0 

F’ab(xr )= −4 bα / [a{exr /a+e−xr /a}2] a=1,00; b=1,00
α=0.9 

asymptote
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Fab(xr )=bβexr /a − e−xr /a

exr /a + e−xr /a = b β tanh[ xr /a] a=1,00, b=1,00 e=2,7182
β=1.0 

F’ab(xr )= 4 bα / [a{exr /a+e−xr /a}2] a=1,00; b=1,00
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Fab(xr )=achromatic receptor response
Fab(xr ) = −bβ exr /a − e−xr /a

exr /a + e−xr /a =−bβtanh[ xr /a]
antagonistic model
a=1,00, b=1,00 e=2,7182
β=1.0 

F’ab(xr )= −4 bα / [a{exr /a+e−xr /a}2] a=1,00; b=1,00
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Fab(xr )=achromatic receptor response
Fab(xr ) = −bβ exr /a − e−xr /a

exr /a + e−xr /a =−bβtanh[ xr /a]
antagonistic model
a=1,00, b=1,00 e=2,7182
β=1.0 

F’ab(xr )= −4 bα / [a{exr /a+e−xr /a}2] a=1,00; b=1,00
α=0.9 

asymptote

range luminance
office display with 3,6% reflection

WdNd

Zd

index d = device

 
eeg01−8n

−4 −3 −2 −1   0   1   2   3   4

0,0

0,5

1,0

F’ab(xr )

−3

−2

−1

  0

  1

  2

  3

xr = log[L/Lu]

L u0 L u L u1

L
u
=28cd/m2

Fab(xr )=achromatic receptor response
Fab(xr )=bβexr /a − e−xr /a

exr /a + e−xr /a = b β tanh[ xr /a] a=1,00, b=1,00 e=2,7182
β=1.0 

F’ab(xr )= 4 bα / [a{exr /a+e−xr /a}2] a=1,00; b=1,00
α=0.6 

asymptote
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TUB-test chart eeg0; Analog and digital encoding and decoding of luminance L/Lu
Antagonistic receptor functions Fab and derivation F’ab for lightness L*  and discrimiation ∆L*
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