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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

0 303

1,024

1,999

Yu=30

mu90_4 = 1,098, f90=95, f4=0

mu = 1,592

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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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

1,021

1,472

3,593

Yu=60

mu90_4 = 1,098, f90=68, f4=−25

mu = 1,985

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
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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

1,021

2,169

Yu=28

mu90_4 = 1,207, f90=103, f4=0

mu = 1,691

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
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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

0,134

1,022

2,666

Yu=13

mu90_4 = 1,207, f90=128, f4=24

mu = 1,297

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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∆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

0,151

1,024

2,247

6,824

Yu=30

mu90_4 = 0,018, f90=1, f4=0

mu = 1,575

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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∆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

0,095

1,016
1,414

4,293

Yu=60

mu90_4 = 0,018, f90=1, f4=0

mu = 1,589

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
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∆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

0,161

1,019

2,394

7,270

Yu=28

mu90_4 = 0,016, f90=1, f4=0

mu = 1,563

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
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∆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

0,267

1,025

3,983

Yu=13

mu90_4 = 0,016, f90=1, f4=0

mu = 1,510

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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(∆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=2,89

2,336

0,989
0,694 0,421

Yu=30

mu90_4 = −0,000, f90=0, f4=0

mu = −0,684

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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(∆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=3,562,877

0,9920,855
0,519

Yu=60

mu90_4 = −0,000, f90=0, f4=0

mu = −0,697

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
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(∆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=2,81

2,271

0,991
0,675 0,410

Yu=28

mu90_4 = −0,000, f90=0, f4=0

mu = −0,683

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
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(∆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

1,807

0,988
0,537 0,326

Yu=13

mu90_4 = −0,000, f90=0, f4=0

mu = −0,655

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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(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

0,427

1,010

1,438

2,369

Yu=30

mu90_4 = 0,340, f90=49, f4=20

mu = 0,698

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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(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

0,347

1,007
1,168

1,924

Yu=60

mu90_4 = 0,340, f90=49, f4=20

mu = 0,707

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
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(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

0,440

1,008

1,480

2,438

Yu=28

mu90_4 = 0,374, f90=54, f4=22

mu = 0,695

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
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(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

0,553

1,011

1,860

3,064

Yu=13

mu90_4 = 0,374, f90=54, f4=22

mu = 0,669

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 hew6; HAULAB, adaptation W Lwu=300, 1000, 200, 40, Haubner (1980) & data
lin[lightness L*, threshold ∆Y, sensitivity ∆Y / Y, contrast Y / ∆Y, normalized for grey U], ϕ=20’

http://farbe.li.tu-berlin.de/hew6/hew6l0np.pdf /.ps; only vector graphic VG; start output
see separate images of this page: http://farbe.li.tu-berlin.de/hew6/hew6.htm
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