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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=0, Yuij=22, L*uij=50
k=99, Ykij=100, L*kij=99,9, L*/L* u=1,99
k=22, Ykij=23, L*kij=50,7, L*/L* u=1,01
k=1, Ykij=2, L*kij=5,4, L*/L* u=0,10
k=0, Ykij=1, L*kij=−2,3, L*/L* u=−0,04

−0,046

1,014

1,999
L* TUB/L* TUB,u

=(Y/Y)u
1/ln (10)

Yu=22

mu90_4 = 0,901, f90=96, f4=18

mu = 1,165

L* =s(Y/Yn)n−d (Yn=100,Yu=22,s=134,6, n=0,31, d=34,6)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=79,10, L*u= r−d =44,4) [1b]

application
range

ϕ=120’
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=1, Yuij=37, L*uij=50
k=99, Ykij=100, L*kij=85,0, L*/L* u=1,70
k=37, Ykij=38, L*kij=50,2, L*/L* u=1,00
k=1, Ykij=2, L*kij=−9,4, L*/L* u=−0,18
k=0, Ykij=1, L*kij=−17,2, L*/L* u=−0,34

0 344

1,020

1,701
L* TUB/L* TUB,u

=(Y/Y)u
1/ln (10)

Yu=37

mu90_4 = 0,901, f90=81, f4=3

mu = 1,398

L* =s(Y/Yn)n−d (Yn=100,Yu=37,s=134,6, n=0,31, d=49,5)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=79,10, L*u= r−d =29,5) [1b]

application
range

ϕ=120’
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=2, Yuij=19, L*uij=50
k=99, Ykij=100, L*kij=103,8, L*/L* u=2,07
k=19, Ykij=20, L*kij=51,0, L*/L* u=1,02
k=1, Ykij=2, L*kij=9,3, L*/L* u=0,18
k=0, Ykij=1, L*kij=1,5, L*/L* u=0,03

0,031

1,020

2,077
L* TUB/L* TUB,u

=(Y/Y)u
1/ln (10)

Yu=19

mu90_4 = 0,901, f90=100, f4=22

mu = 1,107

L* =s(Y/Yn)n−d (Yn=100,Yu=19,s=134,6, n=0,31, d=30,7)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=79,10, L*u= r−d =48,3) [1b]

application
range

ϕ=120’
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=3, Yuij=11, L*uij=50
k=99, Ykij=100, L*kij=115,3, L*/L* u=2,30
k=11, Ykij=12, L*kij=50,4, L*/L* u=1,00
k=1, Ykij=2, L*kij=20,7, L*/L* u=0,41
k=0, Ykij=1, L*kij=12,9, L*/L* u=0,25

0,259

1,044

2,306
L* TUB/L* TUB,u

=(Y/Y)u
1/ln (10)

Yu=11

mu90_4 = 0,901, f90=111, f4=33

mu = 0,941

L* =s(Y/Yn)n−d (Yn=100,Yu=11,s=134,6, n=0,31, d=19,2)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=79,10, L*u= r−d =59,8) [1b]

application
range

ϕ=120’
Law=40cd/m2
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∆Y/∆Yu HAULAB tristimulus value difference
∆Y normalized to ∆Yu∆Y/∆Yu

Y_curve, ij=0, Yuij=22, L*uij=50
k=99, Ykij=100, L*kij=99,9, ∆Y/∆Yu=2,81
k=22, Ykij=23, L*kij=50,7, ∆Y/∆Yu=1,01
k=1, Ykij=2, L*kij=5,4, ∆Y/∆Yu=0,18
k=0, Ykij=1, L*kij=−2,3, ∆Y/∆Yu=0,11

0,117

1,019

2,811L* TUB/L* TUB,u=(Y/Y)u
1/ln (10)

Yu=22

mu90_4 = 0,022, f90=2, f4=0

mu = 1,548

L* =s(Y/Yn)n−d (Yn=100,Yu=22,s=134,6, n=0,31, d=34,6)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=79,10, L*u= r−d =44,4) [1b]

application
range

ϕ=120’
Law=300cd/m2
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∆Y/∆Yu HAULAB tristimulus value difference
∆Y normalized to ∆Yu∆Y/∆Yu

Y_curve, ij=1, Yuij=37, L*uij=50
k=99, Ykij=100, L*kij=85,0, ∆Y/∆Yu=1,95
k=37, Ykij=38, L*kij=50,2, ∆Y/∆Yu=1,00
k=1, Ykij=2, L*kij=−9,4, ∆Y/∆Yu=0,13
k=0, Ykij=1, L*kij=−17,2, ∆Y/∆Yu=0,08

0,081

1,022

1,958L* TUB/L* TUB,u=(Y/Y)u
1/ln (10)

Yu=37

mu90_4 = 0,022, f90=2, f4=0

mu = 1,583

L* =s(Y/Yn)n−d (Yn=100,Yu=37,s=134,6, n=0,31, d=49,5)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=79,10, L*u= r−d =29,5) [1b]

application
range

ϕ=120’
Law=1000cd/m2
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∆Y/∆Yu HAULAB tristimulus value difference
∆Y normalized to ∆Yu∆Y/∆Yu

Y_curve, ij=2, Yuij=19, L*uij=50
k=99, Ykij=100, L*kij=103,8, ∆Y/∆Yu=3,12
k=19, Ykij=20, L*kij=51,0, ∆Y/∆Yu=1,02
k=1, Ykij=2, L*kij=9,3, ∆Y/∆Yu=0,20
k=0, Ykij=1, L*kij=1,5, ∆Y/∆Yu=0,13

0,130

1,028

3,121L* TUB/L* TUB,u=(Y/Y)u
1/ln (10)

Yu=19

mu90_4 = 0,022, f90=2, f4=0

mu = 1,550

L* =s(Y/Yn)n−d (Yn=100,Yu=19,s=134,6, n=0,31, d=30,7)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=79,10, L*u= r−d =48,3) [1b]

application
range

ϕ=120’
Law=200cd/m2
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∆Y/∆Yu HAULAB tristimulus value difference
∆Y normalized to ∆Yu∆Y/∆Yu

Y_curve, ij=3, Yuij=11, L*uij=50
k=99, Ykij=100, L*kij=115,3, ∆Y/∆Yu=4,38
k=11, Ykij=12, L*kij=50,4, ∆Y/∆Yu=1,01
k=1, Ykij=2, L*kij=20,7, ∆Y/∆Yu=0,29
k=0, Ykij=1, L*kij=12,9, ∆Y/∆Yu=0,18

0,182

1,072

4,383L* TUB/L* TUB,u=(Y/Y)u
1/ln (10)

Yu=11

mu90_4 = 0,022, f90=2, f4=0

mu = 1,569

L* =s(Y/Yn)n−d (Yn=100,Yu=11,s=134,6, n=0,31, d=19,2)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=79,10, L*u= r−d =59,8) [1b]

application
range

ϕ=120’
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=0, Yuij=22, L*uij=50
k=99, Ykij=100, L*kij=99,9, (∆Y/Y)/(∆Y/Y)u=0,62
k=22, Ykij=23, L*kij=50,7, (∆Y/Y)/(∆Y/Y)u=0,99
k=1, Ykij=2, L*kij=5,4, (∆Y/Y)/(∆Y/Y)u=2,11
k=0, Ykij=1, L*kij=−2,3, (∆Y/Y)/(∆Y/Y)u=2,622,620

0,991
0,628L* TUB/L* TUB,u=(Y/Y)u

1/ln (10)
Yu=22

mu90_4 = −0,000, f90=0, f4=0

mu = −0,676

L* =s(Y/Yn)n−d (Yn=100,Yu=22,s=134,6, n=0,31, d=34,6)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=79,10, L*u= r−d =44,4) [1b]

application
range

ϕ=120’
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=1, Yuij=37, L*uij=50
k=99, Ykij=100, L*kij=85,0, (∆Y/Y)/(∆Y/Y)u=0,73
k=37, Ykij=38, L*kij=50,2, (∆Y/Y)/(∆Y/Y)u=0,99
k=1, Ykij=2, L*kij=−9,4, (∆Y/Y)/(∆Y/Y)u=2,48
k=0, Ykij=1, L*kij=−17,2, (∆Y/Y)/(∆Y/Y)u=3,083,081

0,9890,739L* TUB/L* TUB,u=(Y/Y)u
1/ln (10)

Yu=37

mu90_4 = −0,000, f90=0, f4=0

mu = −0,688

L* =s(Y/Yn)n−d (Yn=100,Yu=37,s=134,6, n=0,31, d=49,5)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=79,10, L*u= r−d =29,5) [1b]

application
range

ϕ=120’
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=2, Yuij=19, L*uij=50
k=99, Ykij=100, L*kij=103,8, (∆Y/Y)/(∆Y/Y)u=0,59
k=19, Ykij=20, L*kij=51,0, (∆Y/Y)/(∆Y/Y)u=0,98
k=1, Ykij=2, L*kij=9,3, (∆Y/Y)/(∆Y/Y)u=2,01
k=0, Ykij=1, L*kij=1,5, (∆Y/Y)/(∆Y/Y)u=2,49

2,499

0,987
0,599L* TUB/L* TUB,u=(Y/Y)u

1/ln (10)
Yu=19

mu90_4 = −0,000, f90=0, f4=0

mu = −0,669

L* =s(Y/Yn)n−d (Yn=100,Yu=19,s=134,6, n=0,31, d=30,7)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=79,10, L*u= r−d =48,3) [1b]

application
range

ϕ=120’
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=3, Yuij=11, L*uij=50
k=99, Ykij=100, L*kij=115,3, (∆Y/Y)/(∆Y/Y)u=0,51
k=11, Ykij=12, L*kij=50,4, (∆Y/Y)/(∆Y/Y)u=0,99
k=1, Ykij=2, L*kij=20,7, (∆Y/Y)/(∆Y/Y)u=1,73
k=0, Ykij=1, L*kij=12,9, (∆Y/Y)/(∆Y/Y)u=2,14

2,146

0,969
0,514L* TUB/L* TUB,u=(Y/Y)u

1/ln (10)
Yu=11

mu90_4 = −0,000, f90=0, f4=0

mu = −0,638

L* =s(Y/Yn)n−d (Yn=100,Yu=11,s=134,6, n=0,31, d=19,2)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=79,10, L*u= r−d =59,8) [1b]

application
range

ϕ=120’
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=0, Yuij=22, L*uij=50
k=99, Ykij=100, L*kij=99,9, (Y/∆Y)/(Y/∆Y)u=1,59
k=22, Ykij=23, L*kij=50,7, (Y/∆Y)/(Y/∆Y)u=1,00
k=1, Ykij=2, L*kij=5,4, (Y/∆Y)/(Y/∆Y)u=0,47
k=0, Ykij=1, L*kij=−2,3, (Y/∆Y)/(Y/∆Y)u=0,38

0,381

1,008

1,590
L* TUB/L* TUB,u

=(Y/Y)u
1/ln (10)

Yu=22

mu90_4 = 0,279, f90=40, f4=16

mu = 0,688

L* =s(Y/Yn)n−d (Yn=100,Yu=22,s=134,6, n=0,31, d=34,6)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=79,10, L*u= r−d =44,4) [1b]

application
range

ϕ=120’
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=1, Yuij=37, L*uij=50
k=99, Ykij=100, L*kij=85,0, (Y/∆Y)/(Y/∆Y)u=1,35
k=37, Ykij=38, L*kij=50,2, (Y/∆Y)/(Y/∆Y)u=1,00
k=1, Ykij=2, L*kij=−9,4, (Y/∆Y)/(Y/∆Y)u=0,40
k=0, Ykij=1, L*kij=−17,2, (Y/∆Y)/(Y/∆Y)u=0,32

0,324

1,010
1,352
L* TUB/L* TUB,u

=(Y/Y)u
1/ln (10)

Yu=37

mu90_4 = 0,279, f90=40, f4=16

mu = 0,702

L* =s(Y/Yn)n−d (Yn=100,Yu=37,s=134,6, n=0,31, d=49,5)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=79,10, L*u= r−d =29,5) [1b]

application
range

ϕ=120’
Law=1000cd/m2

heo61−7a
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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=2, Yuij=19, L*uij=50
k=99, Ykij=100, L*kij=103,8, (Y/∆Y)/(Y/∆Y)u=1,66
k=19, Ykij=20, L*kij=51,0, (Y/∆Y)/(Y/∆Y)u=1,01
k=1, Ykij=2, L*kij=9,3, (Y/∆Y)/(Y/∆Y)u=0,49
k=0, Ykij=1, L*kij=1,5, (Y/∆Y)/(Y/∆Y)u=0,40

0,400

1,012

1,667
L* TUB/L* TUB,u

=(Y/Y)u
1/ln (10)

Yu=19

mu90_4 = 0,279, f90=40, f4=16

mu = 0,686

L* =s(Y/Yn)n−d (Yn=100,Yu=19,s=134,6, n=0,31, d=30,7)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=79,10, L*u= r−d =48,3) [1b]

application
range

ϕ=120’
Law=200cd/m2

heo61−8a
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0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 1

 2

 3

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

Y_curve, ij=3, Yuij=11, L*uij=50
k=99, Ykij=100, L*kij=115,3, (Y/∆Y)/(Y/∆Y)u=1,94
k=11, Ykij=12, L*kij=50,4, (Y/∆Y)/(Y/∆Y)u=1,00
k=1, Ykij=2, L*kij=20,7, (Y/∆Y)/(Y/∆Y)u=0,57
k=0, Ykij=1, L*kij=12,9, (Y/∆Y)/(Y/∆Y)u=0,46

0,465

1,031

1,942
L* TUB/L* TUB,u

=(Y/Y)u
1/ln (10)

Yu=11

mu90_4 = 0,279, f90=40, f4=16

mu = 0,679

L* =s(Y/Yn)n−d (Yn=100,Yu=11,s=134,6, n=0,31, d=19,2)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=79,10, L*u= r−d =59,8) [1b]

application
range

ϕ=120’
Law=40cd/m2
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TUB-test chart heo6; 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]

http://farbe.li.tu-berlin.de/heo6/heo6l0n1.txt /.ps; only vector graphic VG; start output
see separate images of this page: http://farbe.li.tu-berlin.de/heo6/heo6.htm

see sim
ilar files of the w

hole serie: 
http://farbe.li.tu-berlin.de/heos.htm

technical inform
ation: http://farbe.li.tu-berlin.de or http://color.li.tu-berlin.de
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 application for evaluation and m
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ent of display or print output


