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xr = log[L/Lu]

L u L u = 28 cd/m2range office
luminance

Fab(xr ) = tangens hyperbolicus (tanh) & modified

Fab(xr) = b e
xr /a − e−xr /a

exr /a + e−xr /a
e=2,718282
a=1, b=1

Fab(xr ) = b exr /a − e−xr /a

exr /a + e−xr /a

a=1; b=2

W

N
m

11
=0,98

m
12
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DEB00−2N

Achromatic receptor response function
Fbu[xr /a]; xr =log(relative luminance)

with xr = log [L/Lu]  (L= test luminance)
Lu=surround luminance

Fbu[xr /a]=b exr /a − e−xr /a

exr /a + e−xr /a =b tanh [xr /a]

function values for b=1 and a>0 :
F 1u[xr /a→ − ∞] = − 1
F 1u[xr /a =  0 ] =   0
F 1u[xr /a→ + ∞] = + 1

 
DEB00−3N

Achromatic receptor response function
Fbu[xr /a]; xr =log(relative luminance)

with xr = log [L/Lu]  (L= test luminance)
Lu=surround luminance

Fbu[xr /a]=b exr /a − e−xr /a

exr /a + e−xr /a =b tanh [xr /a]

function values for b=1 and a>0 :
x=logL
u = logLu

F1u[ (x−u)/a→ − ∞] = − 1
F1u[ (x−u)/a =  0 ] =   0
F1u[ (x−u)/a→ + ∞] = + 1  

DEB00−4N

Achromatic receptor response function
Fbv[xv/a]; xv=log(relative v-luminance)

with xv=log [L/Lv]  (L= test luminance)
Lv=Lu+∆Lu=effective surround luminance

Fbv[xv/a]=b exv /a − e−xv /a

exv /a + e−xv /a
=b tanh [xv/a]

function values for b=1 and a>0 :
x=logL
v=log(Lu+∆Lu)

F1v[ (x−v)/a→ − ∞] = − 1
F1v[ (x−v)/a =  0 ] =   0
F1v[ (x−v)/a→ + ∞] = + 1

 
DEB00−5N

Achromatic receptor response function
Qlm [k( u−u0)] = Qlm [( u−u0)/a];  k=1/a

with u = log L  (L = test luminance)
u0 = log Lu   (Lu= surround luminance)

Qlm [k( u−u0)]= l
ln √2
−−−− ln q[k( u−u0)]−m

q[k( u−u0)]=1+1/[1+√2ek( u−u0)]
u=logL
u0 = logLu

for m=l=1

Q11[ k ( u−u0)  → + ∞] =−1
Q11[ k ( u−u0)  =  0 ] =   0
Q11[ k ( u−u0)  → − ∞] =+1  

DEB00−6N

Achromatic receptor response function
Qlm [( x−u )/a]

with x = log L  (L = test luminance)
u  = log Lu   (Lu= surround luminance)

Qlm [(x−u)/a]= l
ln√2
−−−− ln q[ ( x−u) /a]−m

q[ ( x−u ) /a]=1+1/[1+√2e(x−u ) /a]
x=logL
u = logLu
for m=l=1

Q11[ (x−u)/a→ − ∞]=−1
Q11[ (x−u)/a =  0 ] =   0
Q11[ (x−u)/a→ + ∞]=+1

 
DEB00−7N

Achromatic receptor response function
Qab[xr /a]

with xr = log [L/Lu]  (L= test luminance)
Lu=surround luminance

Qab[ xr /a]= b
ln√2
−−−− ln q[ xr /a]−b

q[ xr /a]=1+1/[1+√2e(xr /a)]
x=logL
for b=1

Qa1[ xr /a→ − ∞] =−1
Qa1[ xr /a =  0 ] =   0
Qa1[ xr /a→ + ∞] =+1
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xr = log[L/Lu]

L u L u=28cd/m2range office
luminance

Qab(xr)=achromatic response function & modified
see Richter, K. (1996): Computer grahic, Fig. 4_48
http://color.li.tu-berlin.de/BUA4BF.PDF 

Q(xr)=
b

ln √2
ln[1+ 1

1+√2exr /a
]−b a=0,5

b=2

Q(xr)=
b

ln √2
ln[1+ 1

1+√2exr /a
]−b

a=0,5
b=1

W

N
m

0,52
=1,95

m
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x = ln L−ln Lu

L u L u = 28 cd/m2range office
luminance

Fab(x) = tangens hyperbolicus (tanh) & modified

Fab(x)= b ex/a − e−x/a

ex/a + e−x/a
a=1, b=1, e=2,718282

Fab(x)= b ex/a − e−x/a

ex/a + e−x/a
(a=2)
(b=1)

W

N

m
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m
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=0,49
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x = ln L−ln Lu

L u L u = 28 cd/m2range office
luminance

Qab(x) = achromatic response function & modified

Qab(x)= b
ln √2

ln[1+ 1
1+√2ex/a

]−b a=1, b=1, e=2,718282

Qab(x)= b
ln √2

ln[1+ 1
1+√2ex/a

]−b

(a=2)
(b=1)

W

N
m

11
=0,49

m
21

=0,24
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x = ln L−ln Lu

L u L u = 28 cd/m2range office
luminance

Fab(x) = tangens hyperbolicus (tanh) & modified

Fab(x)= b ex/a − e−x/a

ex/a + e−x/a
a=1, b=2

Fab(x)= b ex/a − e−x/a

ex/a + e−x/a
(a=2)
(b=2)

W

N m
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=1,97
m

22
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DEB01−4N
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x = ln L−ln Lu

L u L u = 28 cd/m2range office
luminance

Qab(x) = achromatic response function & modified
see Richter, K. (1996): Computer grahic, Fig. 4_48
http://color.li.tu-berlin.de/BUA4BF.PDF 

Qab(x)= b
ln √2

ln[1+ 1
1+√2ex/a

]−b a=1, b=2

Qab(x)= b
ln √2

ln[1+ 1
1+√2ex/a

]−b

(a=2)
(b=2)W
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DEB01−5N
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x = ln L−ln Lu

L u L u = 28 cd/m2range office
luminance

Fab(x) = tangens hyperbolicus (tanh) & modified

Fab(x)= b ex/a − e−x/a

ex/a + e−x/a
a=1, b=1, e=2,718282

Fab(x)= b ex/a − e−x/a

ex/a + e−x/a
(a=2)
(b=1)

Fab(x)= b ex/a − e−x/a

ex/a + e−x/a
a=1, b=2

Fab(x)= b ex/a − e−x/a

ex/a + e−x/a
(a=2)
(b=2)
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DEB01−6N

−4 −3 −2 −1   0   1   2   3
−3

−2

−1

  0

  1

  2

  3

x = ln L−ln Lu

L u L u = 28 cd/m2range office
luminance

Qab(x) = achromatic response function & modified

Qab(x)= b
ln √2

ln[1+ 1
1+√2ex/a

]−b a=1, b=1, e=2,718282

Qab(x)= b
ln √2

ln[1+ 1
1+√2ex/a

]−b

(a=2)
(b=1)

Qab(x)= b
ln √2

ln[1+ 1
1+√2ex/a

]−b a=1, b=2

Qab(x)= b
ln √2

ln[1+ 1
1+√2ex/a

]−b

(a=2)
(b=2)W

N
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x = ln L−ln Lu

L u L u = 28 cd/m2range office
luminance

Fab(x) = tangens hyperbolicus (tanh) & modified

Fab(x)= b ex/a − e−x/a

ex/a + e−x/a
a=1, b=1, e=2,718282

Fab(x)= b ex/a − e−x/a

ex/a + e−x/a
a=2, b=1

Fab(x)= b ex/a − e−x/a

ex/a + e−x/a
(a=1)
(b=2)

Fab(x)= b ex/a − e−x/a

ex/a + e−x/a
(a=2)
(b=2)
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x = ln L−ln Lu

L u L u = 28 cd/m2range office
luminance

Qab(x) = achromatic response function & modified

Qab(x)= b
ln √2

ln[1+ 1
1+√2ex/a

]−b a=0,5, b=1, e=2,718282

Qab(x)= b
ln √2

ln[1+ 1
1+√2ex/a

]−b

(a=1)
(b=1)

Qab(x)= b
ln √2

ln[1+ 1
1+√2ex/a

]−b a=0,5, b=2

Qab(x)= b
ln √2

ln[1+ 1
1+√2ex/a

]−b

(a=1)
(b=2)W

N
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TUB-test chart DEB0; Model of two visual response functions Fab(xr) and Qab(xr)
tanh(xr) and modified functions with ex

r and 10xr; an=a1,0
input: rgb
output: rgb

http://farbe.li.tu-berlin.de/DEB0/DEB0L0N1.TXT /.PS; only vector graphic VG; start output
N: no 3D-linearization (OL) in file (F) or PS-startup (S)

see sim
ilar files: http://farbe.li.tu-berlin.de/D
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technical inform
ation: http://farbe.li.tu-berlin.de or http://color.li.tu-berlin.de
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 m
aterial: code=

rha4ta
 application for evaluation and m

easurem
ent of display or print output


