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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=28, Yuij=28, L*uij=50
k=99, Ykij=400, L*kij=172,2, L*/L* u=2,00
k=28, Ykij=329, L*kij=160,1, L*/L* u=1,02
k=1, Ykij=302, L*kij=155,0, L*/L* u=−0,16
k=0, Ykij=301, L*kij=154,8, L*/L* u=−0,33

−0,160

1,020

2,000

Yu=28

mu90_4 = 1,029, f90=95, f4=6

mu = 1,443

L* =s(Y/Yn)n−d (Yn=100,Yu=28,s=153,7, n=0,31, d=53,7)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=90,34, L*u= r−d =36,6) [1b]

application
range

ϕ=30’
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=29, Yuij=52, L*uij=50
k=99, Ykij=500, L*kij=172,1, L*/L* u=1,55
k=52, Ykij=453, L*kij=165,4, L*/L* u=1,00
k=1, Ykij=402, L*kij=157,6, L*/L* u=−0,60
k=0, Ykij=401, L*kij=157,5, L*/L* u=−0,78

1,021

1,556

3,545

Yu=52

mu90_4 = 1,029, f90=73, f4=−15

mu = 1,779

L* =s(Y/Yn)n−d (Yn=100,Yu=52,s=153,7, n=0,31, d=75,9)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=90,34, L*u= r−d =14,4) [1b]

application
range

ϕ=30’
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=30, Yuij=23, L*uij=50
k=99, Ykij=100, L*kij=103,8, L*/L* u=2,11
k=23, Ykij=24, L*kij=55,7, L*/L* u=1,01
k=1, Ykij=2, L*kij=9,3, L*/L* u=−0,04
k=0, Ykij=1, L*kij=1,5, L*/L* u=−0,22

−0,044

1,016

2,115

Yu=23

mu90_4 = 1,029, f90=101, f4=12

mu = 1,350

L* =s(Y/Yn)n−d (Yn=100,Yu=23,s=153,7, n=0,31, d=47,9)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=90,34, L*u= r−d =42,3) [1b]

application
range

ϕ=30’
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=31, Yuij=12, L*uij=50
k=99, Ykij=200, L*kij=147,5, L*/L* u=2,54
k=12, Ykij=113, L*kij=120,5, L*/L* u=1,00
k=1, Ykij=102, L*kij=116,1, L*/L* u=0,23
k=0, Ykij=101, L*kij=115,7, L*/L* u=0,04

0,238

1,045

2,541

Yu=12

mu90_4 = 1,098, f90=122, f4=27

mu = 1,180

L* =s(Y/Yn)n−d (Yn=100,Yu=12,s=163,9, n=0,31, d=36,8)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=96,32, L*u= r−d =59,4) [1b]

application
range

ϕ=30’
Law=40cd/m2
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∆Y/∆Yu HAULAB tristimulus value difference
∆Y normalized to ∆Yu∆Y/∆Yu

Y_curve, ij=28, Yuij=28, L*uij=50
k=99, Ykij=400, L*kij=172,2, ∆Y/∆Yu=2,40
k=28, Ykij=329, L*kij=160,1, ∆Y/∆Yu=1,02
k=1, Ykij=302, L*kij=155,0, ∆Y/∆Yu=0,16
k=0, Ykij=301, L*kij=154,8, ∆Y/∆Yu=0,10

0,161

1,021

2,400

7,286

Yu=28

mu90_4 = 0,019, f90=1, f4=0

mu = 1,566

L* =s(Y/Yn)n−d (Yn=100,Yu=28,s=153,7, n=0,31, d=53,7)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=90,34, L*u= r−d =36,6) [1b]

application
range

ϕ=30’
Law=300cd/m2
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∆Y/∆Yu HAULAB tristimulus value difference
∆Y normalized to ∆Yu∆Y/∆Yu

Y_curve, ij=29, Yuij=52, L*uij=50
k=99, Ykij=500, L*kij=172,1, ∆Y/∆Yu=1,55
k=52, Ykij=453, L*kij=165,4, ∆Y/∆Yu=1,00
k=1, Ykij=402, L*kij=157,6, ∆Y/∆Yu=0,10
k=0, Ykij=401, L*kij=157,5, ∆Y/∆Yu=0,06

0,104

1,019
1,559

4,734

Yu=52

mu90_4 = 0,019, f90=1, f4=0

mu = 1,589

L* =s(Y/Yn)n−d (Yn=100,Yu=52,s=153,7, n=0,31, d=75,9)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=90,34, L*u= r−d =14,4) [1b]

application
range

ϕ=30’
Law=1000cd/m2
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∆Y/∆Yu HAULAB tristimulus value difference
∆Y normalized to ∆Yu∆Y/∆Yu

Y_curve, ij=30, Yuij=23, L*uij=50
k=99, Ykij=100, L*kij=103,8, ∆Y/∆Yu=2,72
k=23, Ykij=24, L*kij=55,7, ∆Y/∆Yu=1,01
k=1, Ykij=2, L*kij=9,3, ∆Y/∆Yu=0,18
k=0, Ykij=1, L*kij=1,5, ∆Y/∆Yu=0,11

0,183

1,018

2,727

Yu=23

mu90_4 = 0,019, f90=1, f4=0

mu = 1,550

L* =s(Y/Yn)n−d (Yn=100,Yu=23,s=153,7, n=0,31, d=47,9)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=90,34, L*u= r−d =42,3) [1b]

application
range

ϕ=30’
Law=200cd/m2
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∆Y/∆Yu HAULAB tristimulus value difference
∆Y normalized to ∆Yu∆Y/∆Yu

Y_curve, ij=31, Yuij=12, L*uij=50
k=99, Ykij=200, L*kij=147,5, ∆Y/∆Yu=4,11
k=12, Ykij=113, L*kij=120,5, ∆Y/∆Yu=1,00
k=1, Ykij=102, L*kij=116,1, ∆Y/∆Yu=0,27
k=0, Ykij=101, L*kij=115,7, ∆Y/∆Yu=0,17

0,276

1,059

4,112

Yu=12

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

mu = 1,559

L* =s(Y/Yn)n−d (Yn=100,Yu=12,s=163,9, n=0,31, d=36,8)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=96,32, L*u= r−d =59,4) [1b]

application
range

ϕ=30’
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=28, Yuij=28, L*uij=50
k=99, Ykij=400, L*kij=172,2, (∆Y/Y)/(∆Y/Y)u=0,67
k=28, Ykij=329, L*kij=160,1, (∆Y/Y)/(∆Y/Y)u=0,99
k=1, Ykij=302, L*kij=155,0, (∆Y/Y)/(∆Y/Y)u=2,26
k=0, Ykij=301, L*kij=154,8, (∆Y/Y)/(∆Y/Y)u=2,81

2,269

0,990
0,674 0,409

Yu=28

mu90_4 = −0,000, f90=0, f4=0

mu = −0,682

L* =s(Y/Yn)n−d (Yn=100,Yu=28,s=153,7, n=0,31, d=53,7)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=90,34, L*u= r−d =36,6) [1b]

application
range

ϕ=30’
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=29, Yuij=52, L*uij=50
k=99, Ykij=500, L*kij=172,1, (∆Y/Y)/(∆Y/Y)u=0,81
k=52, Ykij=453, L*kij=165,4, (∆Y/Y)/(∆Y/Y)u=0,99
k=1, Ykij=402, L*kij=157,6, (∆Y/Y)/(∆Y/Y)u=2,75
k=0, Ykij=401, L*kij=157,5, (∆Y/Y)/(∆Y/Y)u=3,412,754

0,9910,819
0,497

Yu=52

mu90_4 = −0,000, f90=0, f4=0

mu = −0,694

L* =s(Y/Yn)n−d (Yn=100,Yu=52,s=153,7, n=0,31, d=75,9)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=90,34, L*u= r−d =14,4) [1b]

application
range

ϕ=30’
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=30, Yuij=23, L*uij=50
k=99, Ykij=100, L*kij=103,8, (∆Y/Y)/(∆Y/Y)u=0,63
k=23, Ykij=24, L*kij=55,7, (∆Y/Y)/(∆Y/Y)u=0,99
k=1, Ykij=2, L*kij=9,3, (∆Y/Y)/(∆Y/Y)u=2,14
k=0, Ykij=1, L*kij=1,5, (∆Y/Y)/(∆Y/Y)u=2,65

2,142

0,991
0,637 0,386

Yu=23

mu90_4 = −0,000, f90=0, f4=0

mu = −0,678

L* =s(Y/Yn)n−d (Yn=100,Yu=23,s=153,7, n=0,31, d=47,9)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=90,34, L*u= r−d =42,3) [1b]

application
range

ϕ=30’
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=31, Yuij=12, L*uij=50
k=99, Ykij=200, L*kij=147,5, (∆Y/Y)/(∆Y/Y)u=0,52
k=12, Ykij=113, L*kij=120,5, (∆Y/Y)/(∆Y/Y)u=0,99
k=1, Ykij=102, L*kij=116,1, (∆Y/Y)/(∆Y/Y)u=1,78
k=0, Ykij=101, L*kij=115,7, (∆Y/Y)/(∆Y/Y)u=2,20

1,781

0,974
0,529 0,321

Yu=12

mu90_4 = −0,000, f90=0, f4=0

mu = −0,646

L* =s(Y/Yn)n−d (Yn=100,Yu=12,s=163,9, n=0,31, d=36,8)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=96,32, L*u= r−d =59,4) [1b]

application
range

ϕ=30’
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=28, Yuij=28, L*uij=50
k=99, Ykij=400, L*kij=172,2, (Y/∆Y)/(Y/∆Y)u=1,48
k=28, Ykij=329, L*kij=160,1, (Y/∆Y)/(Y/∆Y)u=1,00
k=1, Ykij=302, L*kij=155,0, (Y/∆Y)/(Y/∆Y)u=0,44
k=0, Ykij=301, L*kij=154,8, (Y/∆Y)/(Y/∆Y)u=0,35

0,440

1,009

1,481

2,440

Yu=28

mu90_4 = 0,319, f90=46, f4=18

mu = 0,695

L* =s(Y/Yn)n−d (Yn=100,Yu=28,s=153,7, n=0,31, d=53,7)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=90,34, L*u= r−d =36,6) [1b]

application
range

ϕ=30’
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=29, Yuij=52, L*uij=50
k=99, Ykij=500, L*kij=172,1, (Y/∆Y)/(Y/∆Y)u=1,22
k=52, Ykij=453, L*kij=165,4, (Y/∆Y)/(Y/∆Y)u=1,00
k=1, Ykij=402, L*kij=157,6, (Y/∆Y)/(Y/∆Y)u=0,36
k=0, Ykij=401, L*kij=157,5, (Y/∆Y)/(Y/∆Y)u=0,29

0,363

1,008
1,220

2,010

Yu=52

mu90_4 = 0,319, f90=46, f4=18

mu = 0,706

L* =s(Y/Yn)n−d (Yn=100,Yu=52,s=153,7, n=0,31, d=75,9)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=90,34, L*u= r−d =14,4) [1b]

application
range

ϕ=30’
Law=1000cd/m2

hev61−7a
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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=30, Yuij=23, L*uij=50
k=99, Ykij=100, L*kij=103,8, (Y/∆Y)/(Y/∆Y)u=1,56
k=23, Ykij=24, L*kij=55,7, (Y/∆Y)/(Y/∆Y)u=1,00
k=1, Ykij=2, L*kij=9,3, (Y/∆Y)/(Y/∆Y)u=0,46
k=0, Ykij=1, L*kij=1,5, (Y/∆Y)/(Y/∆Y)u=0,37

0,466

1,008

1,569

2,585

Yu=23

mu90_4 = 0,319, f90=46, f4=18

mu = 0,689

L* =s(Y/Yn)n−d (Yn=100,Yu=23,s=153,7, n=0,31, d=47,9)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=90,34, L*u= r−d =42,3) [1b]

application
range

ϕ=30’
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=31, Yuij=12, L*uij=50
k=99, Ykij=200, L*kij=147,5, (Y/∆Y)/(Y/∆Y)u=1,88
k=12, Ykij=113, L*kij=120,5, (Y/∆Y)/(Y/∆Y)u=1,00
k=1, Ykij=102, L*kij=116,1, (Y/∆Y)/(Y/∆Y)u=0,56
k=0, Ykij=101, L*kij=115,7, (Y/∆Y)/(Y/∆Y)u=0,45

0,561

1,026

1,887

3,108

Yu=12

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

mu = 0,679

L* =s(Y/Yn)n−d (Yn=100,Yu=12,s=163,9, n=0,31, d=36,8)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=96,32, L*u= r−d =59,4) [1b]

application
range

ϕ=30’
Law=40cd/m2
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TUB-test chart hev6; 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=30’

http://farbe.li.tu-berlin.de/hev6/hev6l0n1.txt /.ps; only vector graphic VG; start output
see separate images of this page: http://farbe.li.tu-berlin.de/hev6/hev6.htm

see sim
ilar files of the w

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

technical inform
ation: http://farbe.li.tu-berlin.de or http://color.li.tu-berlin.de

T
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B
 registration: 20241201-hev6/hev6l0n1.txt /.ps

T
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B
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aterial: code=
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 application for evaluation and m
easurem

ent of display or print output


