
 

  

  

 
hew00−7n

hew00−1a

−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

xu=

range of office
  luminance

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

exr /a + e−xr /a +0,5 = bβ tanh[ xr /a] +0,5
standard:
a=1,00 b=1,00
β=1,00 e=2,7182

a=1,00 b=1,00 b/a=1,00 

mR+=0,49 mG−=0,49 mY+=0,98 

N

W

hew00−2a

−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

xu=

range of office
  luminance

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

exr /a + e−xr /a +0,5 = bβ tanh[ xr /a] +0,5
standard:
a=1,00 b=1,00
β=1,00 e=2,7182

a=1,00 b=0,50 b/a=0,50 

mR+=0,24 mG−=0,24 mY+=0,49 

N

W

hew00−3a

−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

xu=

range of office
  luminance

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

exr /a + e−xr /a +0,5 = bβ tanh[ xr /a] +0,5
standard:
a=1,00 b=1,00
β=1,00 e=2,7182

a=0,66 b=0,50 b/a=0,75 

mR+=0,36 mG−=0,36 mY+=0,73 

N

W

hew00−4a

−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

xu=

range of office
  luminance

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

exr /a + e−xr /a +0,5 = bβ tanh[ xr /a] +0,5
standard:
a=1,00 b=1,00
β=1,00 e=2,7182

a=0,70 b=0,50 b/a=0,71 

mR+=0,34 mG−=0,34 mY+=0,69 

N

W

hew00−5a

−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

xu=

range of office
  luminance

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

exr /a + e−xr /a +0,5 = bβ tanh[ xr /a] +0,5
standard:
a=1,00 b=1,00
β=1,00 e=2,7182

a=0,75 b=0,50 b/a=0,66 

mR+=0,32 mG−=0,32 mY+=0,65 

N

W

hew00−6a

−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

xu=

range of office
  luminance

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

exr /a + e−xr /a +0,5 = bβ tanh[ xr /a] +0,5
standard:
a=1,00 b=1,00
β=1,00 e=2,7182

a=1,33 b=0,50 b/a=0,37 

mR+=0,18 mG−=0,18 mY+=0,37 

N

W

hew00−7a

−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

xu=

range of office
  luminance

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

exr /a + e−xr /a +0,5 = bβ tanh[ xr /a] +0,5
standard:
a=1,00 b=1,00
β=1,00 e=2,7182

a=1,41 b=0,50 b/a=0,35 

mR+=0,17 mG−=0,17 mY+=0,35 

N

W

hew00−8a

−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

xu=

range of office
  luminance

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

exr /a + e−xr /a +0,5 = bβ tanh[ xr /a] +0,5
standard:
a=1,00 b=1,00
β=1,00 e=2,7182

a=1,50 b=0,50 b/a=0,33 

mR+=0,16 mG−=0,16 mY+=0,33 

N

W

 

 

  

  

  

 
hew01−7n

hew01−1a

−4 −3 −2 −1   0   1   2   3   4

−0,5

  0,0

  0,5

F’ab(xr )

−3

−2

−1

  0

  1

  2

  3

xr = log[L/Lu]

L u
L u=28cd/m2

L

xu=

range of office
  luminance

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

exr /a + e−xr /a +0,5 = bβ tanh[ xr /a] +0,5
standard:
a=1,00 b=1,00
β=1,00 e=2,7182

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

a=1,00 b=1,00 b/a=1,00 

mR+=0,49 mG−=0,49 mY+=0,98 

N

W

hew01−2a

−4 −3 −2 −1   0   1   2   3   4

−0,5

  0,0

  0,5

F’ab(xr )

−3

−2

−1

  0

  1

  2

  3

xr = log[L/Lu]

L u
L u=28cd/m2

L

xu=

range of office
  luminance

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

exr /a + e−xr /a +0,5 = bβ tanh[ xr /a] +0,5
standard:
a=1,00 b=1,00
β=1,00 e=2,7182

F’ab(xr )= 4 bα / [a{exr /a+e−xr /a}2] a=1,00, b=0,50
α=1,00, b/a=0,50

a=1,00 b=0,50 b/a=0,50 

mR+=0,24 mG−=0,24 mY+=0,49 

N

W

hew01−3a

−4 −3 −2 −1   0   1   2   3   4

−0,5

  0,0

  0,5

F’ab(xr )

−3

−2

−1

  0

  1

  2

  3

xr = log[L/Lu]

L u
L u=28cd/m2

L

xu=

range of office
  luminance

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

exr /a + e−xr /a +0,5 = bβ tanh[ xr /a] +0,5
standard:
a=1,00 b=1,00
β=1,00 e=2,7182

F’ab(xr )= 4 bα / [a{exr /a+e−xr /a}2] a=0,66, b=0,50
α=1,00, b/a=0,75

a=0,66 b=0,50 b/a=0,75 

mR+=0,36 mG−=0,36 mY+=0,73 

N

W

hew01−4a

−4 −3 −2 −1   0   1   2   3   4

−0,5

  0,0

  0,5

F’ab(xr )

−3

−2

−1

  0

  1

  2

  3

xr = log[L/Lu]

L u
L u=28cd/m2

L

xu=

range of office
  luminance

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

exr /a + e−xr /a +0,5 = bβ tanh[ xr /a] +0,5
standard:
a=1,00 b=1,00
β=1,00 e=2,7182

F’ab(xr )= 4 bα / [a{exr /a+e−xr /a}2] a=0,70, b=0,50
α=1,00, b/a=0,71

a=0,70 b=0,50 b/a=0,71 

mR+=0,34 mG−=0,34 mY+=0,69 

N

W

hew01−5a

−4 −3 −2 −1   0   1   2   3   4

−0,5

  0,0

  0,5

F’ab(xr )

−3

−2

−1

  0

  1

  2

  3

xr = log[L/Lu]

L u
L u=28cd/m2

L

xu=

range of office
  luminance

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

exr /a + e−xr /a +0,5 = bβ tanh[ xr /a] +0,5
standard:
a=1,00 b=1,00
β=1,00 e=2,7182

F’ab(xr )= 4 bα / [a{exr /a+e−xr /a}2] a=0,75, b=0,50
α=1,00, b/a=0,66

a=0,75 b=0,50 b/a=0,66 

mR+=0,32 mG−=0,32 mY+=0,65 

N

W

hew01−6a

−4 −3 −2 −1   0   1   2   3   4

−0,5

  0,0

  0,5

F’ab(xr )

−3

−2

−1

  0

  1

  2

  3

xr = log[L/Lu]

L u
L u=28cd/m2

L

xu=

range of office
  luminance

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

exr /a + e−xr /a +0,5 = bβ tanh[ xr /a] +0,5
standard:
a=1,00 b=1,00
β=1,00 e=2,7182

F’ab(xr )= 4 bα / [a{exr /a+e−xr /a}2] a=1,33, b=0,50
α=1,00, b/a=0,37

a=1,33 b=0,50 b/a=0,37 

mR+=0,18 mG−=0,18 mY+=0,37 

N

W

hew01−7a

−4 −3 −2 −1   0   1   2   3   4

−0,5

  0,0

  0,5

F’ab(xr )

−3

−2

−1

  0

  1

  2

  3

xr = log[L/Lu]

L u
L u=28cd/m2

L

xu=

range of office
  luminance

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

exr /a + e−xr /a +0,5 = bβ tanh[ xr /a] +0,5
standard:
a=1,00 b=1,00
β=1,00 e=2,7182

F’ab(xr )= 4 bα / [a{exr /a+e−xr /a}2] a=1,41, b=0,50
α=1,00, b/a=0,35

a=1,41 b=0,50 b/a=0,35 

mR+=0,17 mG−=0,17 mY+=0,35 

N

W

hew01−8a

−4 −3 −2 −1   0   1   2   3   4

−0,5

  0,0

  0,5

F’ab(xr )

−3

−2

−1

  0

  1

  2

  3

xr = log[L/Lu]

L u
L u=28cd/m2

L

xu=

range of office
  luminance

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

exr /a + e−xr /a +0,5 = bβ tanh[ xr /a] +0,5
standard:
a=1,00 b=1,00
β=1,00 e=2,7182

F’ab(xr )= 4 bα / [a{exr /a+e−xr /a}2] a=1,50, b=0,50
α=1,00, b/a=0,33

a=1,50 b=0,50 b/a=0,33 

mR+=0,16 mG−=0,16 mY+=0,33 

N

W

 

 

V

C

L

M

O

Y

Y

O

M

L

C

V

V C

L M

O Y

Y O

M L

C V

-8
-6

-8
-6

-8
-6

-8
-6

TUB-test chart hew0; TUBJND model response functions Fab(xr), and derivation F’ab(xr)
Receptor responses R+, G−, Y+ (left), and derivations R+’, G−’ (right) for different parameters a,b 
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