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xr = log[L/Lu]

L u
L u=28cd/m2

L
Bereich Büro-
Leuchtdichte

Fab(xr )=unbunte Rezeptorerregung, TUB-Modell
Fab(xr ) = b e

xr /a − e−xr /a

exr /a + e−xr /a  = b 
p − q
p + q

p = exr /a q = e−xr /a

a=1,00, b=1,00 e=2,718282

F’ab(xr ) = 4b / [a{exr /a+e−xr /a}2]  = 4b / [a{p + q}2]

a=1,00; b=1,00
F’ab(xr )Asymptote

Fab(xr )

m
1,01

=0,98

N W
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xr = log[L/Lu]

L u
L u=28cd/m2

L

xu=

Bereich Büro-
Leuchtdichte

F1,ar(xr )=F1,ab(xr )/F1,ab(xu)=relative Rezeptorerregung

F1,ar(xr ) = 2 exr /a

exr /a + e−xr /a  = 2 
p

p + q

xu= 0
p(xu)=q(xu)=1

p = exr /a q = e−xr /a

a=1,00, b=1,00 e=2,718282

F’1,ar(xr ) = 4 / [exr /a+e−xr /a]2 = 4 / [p + q]2

a=1,00; b=1,00
F’1,ar(xr )Asymptote

F1,ar(xr )

m
1,01

=0,98

N W

 
hgr00−3n fek00−3n

−4 −3 −2 −1   0   1   2   3   4
−3

−2

−1

  0

  1

  2

  3

xr = log[L/Lu]

L u
L u=28cd/m2

L
Bereich Büro-
Leuchtdichte

Fab(xr )=unbunte Rezeptorerregung, TUB-Modell
Fab(xr ) = b 10xr /a’ − 10−xr /a’

10xr /a’ + 10−xr /a’ a=1,00, b=1,00 e=2,718282
a’=a ln(10)=2,302

10xr =eln(10) xr , 10xr /ln(10)=exr

10xr /a’=10xr  / [a ln(10)]=exr /a
F’ab(xr )=4b/[a{10xr /a’ +10−xr /a’ }2]

a=1,00; b=1,00
F’1_1(xr )Asymptote W

N

F1_1(xr )

m
1,01

=0,98
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xr = log[L/Lu]

L u
L u=28cd/m2

L
Bereich Büro-
Leuchtdichte

Fab(xr )=unbunte Rezeptorerregung, TUB-Modell
Fab(xr ) = b 

p
p + q  + b 

  −q
p + q = b 

p  − q
p + q

p = exr /a q = e−xr /a

a=1,00, b=1,00 e=2,718282

F’ab(xr ) = 4b / [a{exr /a+e−xr /a}2]  = 4b / [a{p + q}2]

a=1,00; b=1,00
F’ab(xr )Asymptote

Fab(xr )

m
1,01

=0,98

N W
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xr = log[L/Lu]

L u
L u=28cd/m2

L
Bereich Büro-
Leuchtdichte

Fabu(xr )=normierte unbunte Rezeptorerregung
Fabu(xr )= exr /a − e−xr /a

exr /a + e−xr /a +1 = 
p − q
p + q +1 p = exr /a q = e−xr /a

a=1,00, b=1,00 e=2,718282

F’abu(xr ) = 4 / [a{exr /a+e−xr /a}2]  = 4 / [a{p + q}2]

a=1,00; b=1,00

F’abu(xr )Asymptote

Fabu(xr )

m
1,01

=0,98

N

W
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xr = log[L/Lu]

L u
L u=28cd/m2

L
Bereich Büro-
Leuchtdichte

Fabu(xr )=normierte unbunte Rezeptorerregung
Fabu(xr )=

p
p + q +

−q
p + q + 1 = 

p − q
p + q  + 1 p = exr /a q = e−xr /a

a=1,00, b=1,00 e=2,718282

F’abu(xr ) = 4 / [a{exr /a+e−xr /a}2]  = 4 / [a{p + q}2]

a=1,00; b=1,00

F’abu(xr )Asymptote

Fabu(xr )

m
1,01

=0,98

N

W
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xr = log[L/Lu]

L u
L u=28cd/m2

L
Bereich Büro-
Leuchtdichte

Fabu(xr )=normierte unbunte Rezeptorerregung
Fabu(xr ) = tanh(xr /a) + 1 = 

p − q
p + q  + 1 p = exr /a q = e−xr /a

a=1,00, b=1,00 e=2,718282

F’abu(xr ) = 4 / [a{exr /a+e−xr /a}2]  = 4 / [a{p + q}2]

a=1,00; b=1,00

F’abu(xr )Asymptote

Fabu(xr )

m
1,01

=0,98

N

W
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xr = log[L/Lu]

L u
L u=28cd/m2

L
Bereich Büro-
Leuchtdichte

Fabuc(xr )=normierte unbunte Rezeptorerregung
Fabuc(xr )=

p
p + q+

−q
p + q +1 = 

p − q
p + q  +1 p = exr /a q = e−xr /c

a=1,00, b=1,00, c=2,00

F’abuc(xr ) = 4 / [{a exr /a+ ce−xr /c}2] = 4 / [{a p + c q}2]

a=1,00; b=1,00; c=2,00

F’abuc(xr )Asymptote

Fabuc(xr )

m
1,01

=0,74

N

W
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Mathematikgleichungen der Hyperbelfunktionen
Siehe: Handbook of mathematical functions, NBS, USA, Sec. 4.5

Fab(x/a)=btanh(x/a)=bex/a−e−x/a
ex/a+e−x/a

=bu(x/a)
v(x/a)

[1]

F’ab(x/a) =bu’(x/a) v(x/a) − u(x/a) v’(x/a)
v2(x/a)

[2]

F’ab(x/a) =bv2(x/a) − u2(x/a)
av2(x/a)

[3]

F’ab(x/a)= 4b
a [ex/a+e−x/a]2

= b
a cosh2(x/a)

[4]
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Mathematikgleichungen der Hyperbelfunktionen
Siehe: Handbook of mathematical functions, NBS, USA, Sec. 4.5

Fabu(x/a) = [tanh(x/a)+1] / [tanh(xu/a)+1] [1u]

F’abu(x/a) = tanh(x/a) mit tanh(xu/a)=0 [2u]

F’abu(x/a)= v2(x/a) − u2(x/a)
av2(x/a)

[3u]

F’abu(x/a)= 4
a [ex/a+e−x/a]2

= 1
a cosh2(x/a)

[4u]
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Mathematikgleichungen der Hyperbelfunktionen
Siehe: Handbook of mathematical functions, NBS, USA, Sec. 4.5

Fab(x/a)=btanh(x/a)=bex/a−e−x/a
ex/a+e−x/a

=bu(x/a)
v(x/a)

[1]

F’ab(x/a) =bu’(x/a) v(x/a) − u(x/a) v’(x/a)
v2(x/a)

[2]

F’ab(x/a) =bv2(x/a) − u2(x/a)
av2(x/a)

[3]

F’ab(x/a)= 4b
a [ex/a+e−x/a]2

= b
a cosh2(x/a)

[4]
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Mathematikgleichungen der Hyperbelfunktionen
Siehe: Handbook of mathematical functions, NBS, USA, Sec. 4.5

Fabu(x/a)= tanh(x/a) = e
x/a−e−x/a

ex/a+e−x/a
= u(x/a)

v(x/a)
[1u]

F’abu(x/a)= u’(x/a) v(x/a) − u(x/a) v’(x/a)
v2(x/a)

[2u]

F’abu(x/a)= v2(x/a) − u2(x/a)
av2(x/a)

[3u]

F’abu(x/a)= 4 
a [ex/a+e−x/a]2

= 1
a cosh2(x/a)

[4u]
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Mathematikgleichungen der Hyperbelfunktionen
Siehe: Handbook of mathematical functions, NBS, USA, Sec. 4.5

Fab(x/a)=btanh(x/a)=bex/a−e−x/a
ex/a+e−x/a

[1]

dFab(x/a)
dx

= 4b
a[ex/a+e−x/a]2

= b
a cosh2(x/a)

[4]

dFab(xr /a)
dxr

= 4b
a[exr /a+e−xr /a]2

xr =log(L/Lu)
dxr /dL=ln(10)/L

[5]

dFab(xr /a)
dxr

dxr
dL

= 4b
a[exr /a+e−xr /a]2

ln(10)
L

[6]
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Mathematikgleichungen der Hyperbelfunktionen
Siehe: Handbook of mathematical functions, NBS, USA, Sec. 4.5

Fabu(x/a)= tanh(x/a) = ex/a−e−x/a
ex/a+e−x/a

[1u]

dFabu(x/a)
dx

= 4 
a[ex/a+e−x/a]2

= 1
a cosh2(x/a)

[4u]

dFabu(xr /a)
dxr

= 4 
a[exr /a+e−xr /a]2

xr =log(L/Lu)
dxr /dL=ln(10)/L

[5u]

dFabu(xr /a)
dxr

dxr
dL

= 4
a[exr /a+e−xr /a]2

ln(10)
L

[6u]
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Mathematikgleichungen der Hyperbelfunktionen
Siehe: Handbook of mathematical functions, NBS, USA, Sec. 4.5

Fab(xr /a)=b tanh(xr /a)=bexr /a−e−xr /a

exr /a+e−xr /a [1]

dFab(xr /a)
dxr

= 4b
a[exr /a+e−xr /a]2

xr =log(L/Lu )
dxr /dL=ln(10)/L

[5]

dFab(xr /a)
dxr

dxr
dL

= 4b
a[exr /a+e−xr /a]2

ln(10)
L

[6]

L
dL

= 4bln(10)
a[exr /a+e−xr /a]2

dL=a[exr /a+e−xr /a]2L
4bln(10) [7]
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Mathematikgleichungen der Hyperbelfunktionen
Siehe: Handbook of mathematical functions, NBS, USA, Sec. 4.5

Fabu(xr /a)= tanh(xr /a) = exr /a−e−xr /a

exr /a+e−xr /a [1u]

dFabu(xr /a)
dxr

= 4 
a[exr /a+e−xr /a]2

xr =log(L/Lu)
dxr /dL=ln(10)/L

[5u]

dFabu(xr /a)
dxr

dxr
dL

= 4 
a[exr /a+e−xr /a]2

ln(10)
L

[6u]

L
dL

= 4 ln(10)
a[exr /a+e−xr /a]2

dL=a[exr /a+e−xr /a]2L
4 ln(10) [7u]
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TUB-Prüfvorlage hgr0; Modell für normierte Erregungsfunktion Fab(xr) und Ableitung F’ab(xr)
Mathematische Berechnung der Ableitung F’ab(xr), des Kontrastes L/∆L und der Unterscheidung ∆L

http://farbe.li.tu-berlin.de/hgr0/hgr0l0n1.txt /.ps; nur Vektorgrafik VG; Start-Ausgabe
Siehe ähnliche Dateien: http://farbe.li.tu-berlin.de/hgr0/hgr0.htm
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