
 

 
hew70−3n

hew70−1a
−2 −1
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 10

  2

100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log (L* 80/L* 80,u) HAULAB lightness L* 80 normalized
to the background lightness L* 80,uL*/L* 80,u

Y_curve, ij=35, Yuij=30, L*uij=50
k=99, Ykij=100, L*kij=99,9, L*/L* u=1,99
k=30, Ykij=31, L*kij=58,7, L*/L* u=1,00
k=1, Ykij=2, L*kij=4,7, L*/L* u=−0,30
k=0, Ykij=1, L*kij=−3,0, L*/L* u=−0,49

−0,518

0,010
0,301

0,614

Yu=30

mnu = n = 0,310

mu = 0,675

L* =s(Y/Yn)n−d (Yn=100,Yu=30,s=163,9, n=0,31, d=63,9)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=96,32, L*u= r−d =32,4) [1b]

application
range

ϕ=20’
Law=300cd/m2

hew70−2a
−2 −1
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100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log (L* 80/L* 80,u) HAULAB lightness L* 80 normalized
to the background lightness L* 80,uL*/L* 80,u

Y_curve, ij=36, Yuij=60, L*uij=50
k=99, Ykij=200, L*kij=117,1, L*/L* u=1,47
k=60, Ykij=161, L*kij=106,2, L*/L* u=1,00
k=1, Ykij=102, L*kij=85,5, L*/L* u=−0,83
k=0, Ykij=101, L*kij=85,1, L*/L* u=−1,01

−0,080 0,009
0,168

0,555

Yu=60

mnu = n = 0,310

mu = 0,844

L* =s(Y/Yn)n−d (Yn=100,Yu=60,s=163,9, n=0,31, d=90,2)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=96,32, L*u= r−d =6,0) [1b]

application
range

ϕ=20’
Law=1000cd/m2

hew70−3a
−2 −1

0,1

  0

  1
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 10

  2

100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log (L* 80/L* 80,u) HAULAB lightness L* 80 normalized
to the background lightness L* 80,uL*/L* 80,u

Y_curve, ij=37, Yuij=28, L*uij=50
k=99, Ykij=300, L*kij=158,9, L*/L* u=2,16
k=28, Ykij=229, L*kij=143,6, L*/L* u=1,02
k=1, Ykij=202, L*kij=136,9, L*/L* u=−0,36
k=0, Ykij=201, L*kij=136,7, L*/L* u=−0,56

−0,440

0,009
0,336

0,653

Yu=28

mnu = n = 0,310

mu = 0,719

L* =s(Y/Yn)n−d (Yn=100,Yu=28,s=180,1, n=0,31, d=71,7)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=105,88, L*u= r−d =34,1) [1b]

application
range

ϕ=20’
Law=200cd/m2

hew70−4a
−2 −1
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100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log (L* 80/L* 80,u) HAULAB lightness L* 80 normalized
to the background lightness L* 80,uL*/L* 80,u

Y_curve, ij=38, Yuij=13, L*uij=50
k=99, Ykij=400, L*kij=188,4, L*/L* u=2,66
k=13, Ykij=314, L*kij=173,4, L*/L* u=1,02
k=1, Ykij=302, L*kij=171,0, L*/L* u=0,13
k=0, Ykij=301, L*kij=170,8, L*/L* u=−0,07

−0,869

0,009

0,426
0,698

Yu=13

mnu = n = 0,310

mu = 0,551

L* =s(Y/Yn)n−d (Yn=100,Yu=13,s=180,1, n=0,31, d=46,8)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=105,88, L*u= r−d =59,0) [1b]

application
range

ϕ=20’
Law=40cd/m2
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100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log (∆Y/∆Yu) HAULAB tristimulus value difference
∆Y normalized to ∆Yu∆Y/∆Yu

Y_curve, ij=35, Yuij=30, L*uij=50
k=99, Ykij=100, L*kij=99,9, ∆Y/∆Yu=2,24
k=30, Ykij=31, L*kij=58,7, ∆Y/∆Yu=1,00
k=1, Ykij=2, L*kij=4,7, ∆Y/∆Yu=0,15
k=0, Ykij=1, L*kij=−3,0, ∆Y/∆Yu=0,09

−0,820

0,010
0,351

0,834

Yu=30

mnu = 1−n = 0,690

mu = 0,668

L* =s(Y/Yn)n−d (Yn=100,Yu=30,s=163,9, n=0,31, d=63,9)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=96,32, L*u= r−d =32,4) [1b]

application
range

ϕ=20’
Law=300cd/m2

hew70−6a
−2 −1
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100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log (∆Y/∆Yu) HAULAB tristimulus value difference
∆Y normalized to ∆Yu∆Y/∆Yu

Y_curve, ij=36, Yuij=60, L*uij=50
k=99, Ykij=200, L*kij=117,1, ∆Y/∆Yu=1,41
k=60, Ykij=161, L*kij=106,2, ∆Y/∆Yu=1,00
k=1, Ykij=102, L*kij=85,5, ∆Y/∆Yu=0,09
k=0, Ykij=101, L*kij=85,1, ∆Y/∆Yu=0,05

−1,021

0,0070,150

0,632

Yu=60

mnu = 1−n = 0,690

mu = 0,678

L* =s(Y/Yn)n−d (Yn=100,Yu=60,s=163,9, n=0,31, d=90,2)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=96,32, L*u= r−d =6,0) [1b]

application
range

ϕ=20’
Law=1000cd/m2

hew70−7a
−2 −1

0,1
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 10

  2

100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log (∆Y/∆Yu) HAULAB tristimulus value difference
∆Y normalized to ∆Yu∆Y/∆Yu

Y_curve, ij=37, Yuij=28, L*uij=50
k=99, Ykij=300, L*kij=158,9, ∆Y/∆Yu=2,39
k=28, Ykij=229, L*kij=143,6, ∆Y/∆Yu=1,01
k=1, Ykij=202, L*kij=136,9, ∆Y/∆Yu=0,16
k=0, Ykij=201, L*kij=136,7, ∆Y/∆Yu=0,09

−0,793

0,008

0,379

0,861

Yu=28

mnu = 1−n = 0,690

mu = 0,666

L* =s(Y/Yn)n−d (Yn=100,Yu=28,s=180,1, n=0,31, d=71,7)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=105,88, L*u= r−d =34,1) [1b]

application
range

ϕ=20’
Law=200cd/m2

hew70−8a
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100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log (∆Y/∆Yu) HAULAB tristimulus value difference
∆Y normalized to ∆Yu∆Y/∆Yu

Y_curve, ij=38, Yuij=13, L*uij=50
k=99, Ykij=400, L*kij=188,4, ∆Y/∆Yu=3,98
k=13, Ykij=314, L*kij=173,4, ∆Y/∆Yu=1,02
k=1, Ykij=302, L*kij=171,0, ∆Y/∆Yu=0,26
k=0, Ykij=301, L*kij=170,8, ∆Y/∆Yu=0,16

−0,572

0,011

0,600

1,082

Yu=13

mnu = 1−n = 0,690

mu = 0,640

L* =s(Y/Yn)n−d (Yn=100,Yu=13,s=180,1, n=0,31, d=46,8)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=105,88, L*u= r−d =59,0) [1b]

application
range

ϕ=20’
Law=40cd/m2

 

 

  

 
hew71−3n

hew71−1a
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100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log [(∆Y/Y) / (∆Y/Y)u] HAULAB -Y sensitivity
normalized to (∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

Y_curve, ij=35, Yuij=30, L*uij=50
k=99, Ykij=100, L*kij=99,9, (∆Y/Y)/(∆Y/Y)u=0,69
k=30, Ykij=31, L*kij=58,7, (∆Y/Y)/(∆Y/Y)u=0,99
k=1, Ykij=2, L*kij=4,7, (∆Y/Y)/(∆Y/Y)u=2,33
k=0, Ykij=1, L*kij=−3,0, (∆Y/Y)/(∆Y/Y)u=2,890,368

−0,004
−0,158

−0,374

Yu=30

mnu = −n = −0,310

mu = −0,300

L* =s(Y/Yn)n−d (Yn=100,Yu=30,s=163,9, n=0,31, d=63,9)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=96,32, L*u= r−d =32,4) [1b]

application
range

ϕ=20’
Law=300cd/m2

hew71−2a
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100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log [(∆Y/Y) / (∆Y/Y)u] HAULAB -Y sensitivity
normalized to (∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

Y_curve, ij=36, Yuij=60, L*uij=50
k=99, Ykij=200, L*kij=117,1, (∆Y/Y)/(∆Y/Y)u=0,85
k=60, Ykij=161, L*kij=106,2, (∆Y/Y)/(∆Y/Y)u=0,99
k=1, Ykij=102, L*kij=85,5, (∆Y/Y)/(∆Y/Y)u=2,87
k=0, Ykij=101, L*kij=85,1, (∆Y/Y)/(∆Y/Y)u=3,560,459

−0,003−0,067
−0,284

Yu=60

mnu = −n = −0,310

mu = −0,304

L* =s(Y/Yn)n−d (Yn=100,Yu=60,s=163,9, n=0,31, d=90,2)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=96,32, L*u= r−d =6,0) [1b]

application
range

ϕ=20’
Law=1000cd/m2

hew71−3a
−2 −1

0,1
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100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log [(∆Y/Y) / (∆Y/Y)u] HAULAB -Y sensitivity
normalized to (∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

Y_curve, ij=37, Yuij=28, L*uij=50
k=99, Ykij=300, L*kij=158,9, (∆Y/Y)/(∆Y/Y)u=0,67
k=28, Ykij=229, L*kij=143,6, (∆Y/Y)/(∆Y/Y)u=0,99
k=1, Ykij=202, L*kij=136,9, (∆Y/Y)/(∆Y/Y)u=2,27
k=0, Ykij=201, L*kij=136,7, (∆Y/Y)/(∆Y/Y)u=2,810,356

−0,003
−0,170

−0,387

Yu=28

mnu = −n = −0,310

mu = −0,299

L* =s(Y/Yn)n−d (Yn=100,Yu=28,s=180,1, n=0,31, d=71,7)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=105,88, L*u= r−d =34,1) [1b]

application
range

ϕ=20’
Law=200cd/m2

hew71−4a
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100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log [(∆Y/Y) / (∆Y/Y)u] HAULAB -Y sensitivity
normalized to (∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

Y_curve, ij=38, Yuij=13, L*uij=50
k=99, Ykij=400, L*kij=188,4, (∆Y/Y)/(∆Y/Y)u=0,53
k=13, Ykij=314, L*kij=173,4, (∆Y/Y)/(∆Y/Y)u=0,98
k=1, Ykij=302, L*kij=171,0, (∆Y/Y)/(∆Y/Y)u=1,80
k=0, Ykij=301, L*kij=170,8, (∆Y/Y)/(∆Y/Y)u=2,24

0,257
−0,004

−0,269
−0,486

Yu=13

mnu = −n = −0,310

mu = −0,287

L* =s(Y/Yn)n−d (Yn=100,Yu=13,s=180,1, n=0,31, d=46,8)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=105,88, L*u= r−d =59,0) [1b]

application
range

ϕ=20’
Law=40cd/m2

 

  

 
hew71−7n

hew71−5a
−2 −1
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100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log[(Y/∆Y) / (Y/∆Y)u)] HAULAB -Y contrast
normalized to (Y/∆Y)uCr /Cru=(Y/∆Y)/(Y/∆Y)u

Y_curve, ij=35, Yuij=30, L*uij=50
k=99, Ykij=100, L*kij=99,9, (Y/∆Y)/(Y/∆Y)u=1,43
k=30, Ykij=31, L*kij=58,7, (Y/∆Y)/(Y/∆Y)u=1,00
k=1, Ykij=2, L*kij=4,7, (Y/∆Y)/(Y/∆Y)u=0,42
k=0, Ykij=1, L*kij=−3,0, (Y/∆Y)/(Y/∆Y)u=0,34

−0,368

0,004
0,158

0,374

Yu=30

mnu = n = 0,310

mu = 0,300

L* =s(Y/Yn)n−d (Yn=100,Yu=30,s=163,9, n=0,31, d=63,9)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=96,32, L*u= r−d =32,4) [1b]

application
range

ϕ=20’
Law=300cd/m2
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logY
Y −1

   0 1

   1 10

   2 100

log[(Y/∆Y) / (Y/∆Y)u)] HAULAB -Y contrast
normalized to (Y/∆Y)uCr /Cru=(Y/∆Y)/(Y/∆Y)u

Y_curve, ij=36, Yuij=60, L*uij=50
k=99, Ykij=200, L*kij=117,1, (Y/∆Y)/(Y/∆Y)u=1,16
k=60, Ykij=161, L*kij=106,2, (Y/∆Y)/(Y/∆Y)u=1,00
k=1, Ykij=102, L*kij=85,5, (Y/∆Y)/(Y/∆Y)u=0,34
k=0, Ykij=101, L*kij=85,1, (Y/∆Y)/(Y/∆Y)u=0,28

−0,459

0,0030,067
0,284

Yu=60

mnu = n = 0,310

mu = 0,304

L* =s(Y/Yn)n−d (Yn=100,Yu=60,s=163,9, n=0,31, d=90,2)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=96,32, L*u= r−d =6,0) [1b]

application
range

ϕ=20’
Law=1000cd/m2

hew71−7a
−2 −1

0,1
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 10
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100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log[(Y/∆Y) / (Y/∆Y)u)] HAULAB -Y contrast
normalized to (Y/∆Y)uCr /Cru=(Y/∆Y)/(Y/∆Y)u

Y_curve, ij=37, Yuij=28, L*uij=50
k=99, Ykij=300, L*kij=158,9, (Y/∆Y)/(Y/∆Y)u=1,48
k=28, Ykij=229, L*kij=143,6, (Y/∆Y)/(Y/∆Y)u=1,00
k=1, Ykij=202, L*kij=136,9, (Y/∆Y)/(Y/∆Y)u=0,44
k=0, Ykij=201, L*kij=136,7, (Y/∆Y)/(Y/∆Y)u=0,35

−0,356
0,003

0,170
0,387

Yu=28

mnu = n = 0,310

mu = 0,299

L* =s(Y/Yn)n−d (Yn=100,Yu=28,s=180,1, n=0,31, d=71,7)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=105,88, L*u= r−d =34,1) [1b]

application
range

ϕ=20’
Law=200cd/m2

hew71−8a
−2 −1
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100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log[(Y/∆Y) / (Y/∆Y)u)] HAULAB -Y contrast
normalized to (Y/∆Y)uCr /Cru=(Y/∆Y)/(Y/∆Y)u

Y_curve, ij=38, Yuij=13, L*uij=50
k=99, Ykij=400, L*kij=188,4, (Y/∆Y)/(Y/∆Y)u=1,86
k=13, Ykij=314, L*kij=173,4, (Y/∆Y)/(Y/∆Y)u=1,01
k=1, Ykij=302, L*kij=171,0, (Y/∆Y)/(Y/∆Y)u=0,55
k=0, Ykij=301, L*kij=170,8, (Y/∆Y)/(Y/∆Y)u=0,44

−0,257
0,004

0,269
0,486

Yu=13

mnu = n = 0,310

mu = 0,287

L* =s(Y/Yn)n−d (Yn=100,Yu=13,s=180,1, n=0,31, d=46,8)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=105,88, L*u= r−d =59,0) [1b]

application
range

ϕ=20’
Law=40cd/m2
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TUB-test chart hew7; HAULAB, adaptation W Lwu=300, 1000, 200, 40, Haubner (1980) & data
log[lightness L*, threshold ∆Y, sensitivity ∆Y / Y, contrast Y / ∆Y, normalized for grey U], ϕ=

http://farbe.li.tu-berlin.de/hew7/hew7l0np.pdf /.ps; only vector graphic VG; start output
see separate images of this page: http://farbe.li.tu-berlin.de/hew7/hew7.htm
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