
 

 
het70−3n

het70−1a
−2 −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=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

−0,964

0,006
0,301

0,573

Yu=22

mnu = n = 0,310

mu = 0,498

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

het70−2a
−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=1, Yuij=37, L*uij=50
k=99, Ykij=200, L*kij=117,3, L*/L* u=1,70
k=37, Ykij=138, L*kij=99,2, L*/L* u=1,00
k=1, Ykij=102, L*kij=85,9, L*/L* u=−0,18
k=0, Ykij=101, L*kij=85,5, L*/L* u=−0,34

−0,722

0,008
0,230

0,536

Yu=37

mnu = n = 0,310

mu = 0,595

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

het70−3a
−2 −1

0,1

  0

  1

  1

 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=2, Yuij=19, L*uij=50
k=99, Ykij=300, L*kij=158,5, L*/L* u=2,07
k=19, Ykij=220, L*kij=141,1, L*/L* u=1,02
k=1, Ykij=202, L*kij=136,6, L*/L* u=0,18
k=0, Ykij=201, L*kij=136,4, L*/L* u=0,03

−0,729

0,008
0,317

0,581

Yu=19

mnu = n = 0,310

mu = 0,471

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

het70−4a
−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=3, Yuij=11, L*uij=50
k=99, Ykij=400, L*kij=187,5, L*/L* u=2,30
k=11, Ykij=312, L*kij=172,2, L*/L* u=1,00
k=1, Ykij=302, L*kij=170,3, L*/L* u=0,41
k=0, Ykij=301, L*kij=170,1, L*/L* u=0,25

−0,382

0,018
0,362

0,607

Yu=11

mnu = n = 0,310

mu = 0,391

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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het70−5a
−2 −1
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  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=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

−0,723

0,008

0,448

0,931

Yu=22

mnu = 1−n = 0,690

mu = 0,659

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

het70−6a
−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=1, Yuij=37, L*uij=50
k=99, Ykij=200, L*kij=117,3, ∆Y/∆Yu=1,95
k=37, Ykij=138, L*kij=99,2, ∆Y/∆Yu=1,00
k=1, Ykij=102, L*kij=85,9, ∆Y/∆Yu=0,13
k=0, Ykij=101, L*kij=85,5, ∆Y/∆Yu=0,08

−0,880

0,009
0,291

0,774

Yu=37

mnu = 1−n = 0,690

mu = 0,672

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

het70−7a
−2 −1

0,1

  0

  1

  1

 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=2, Yuij=19, L*uij=50
k=99, Ykij=300, L*kij=158,5, ∆Y/∆Yu=3,12
k=19, Ykij=220, L*kij=141,1, ∆Y/∆Yu=1,02
k=1, Ykij=202, L*kij=136,6, ∆Y/∆Yu=0,20
k=0, Ykij=201, L*kij=136,4, ∆Y/∆Yu=0,13

−0,677

0,012

0,494

0,976

Yu=19

mnu = 1−n = 0,690

mu = 0,655

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

het70−8a
−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/∆Yu) HAULAB tristimulus value difference
∆Y normalized to ∆Yu∆Y/∆Yu

Y_curve, ij=3, Yuij=11, L*uij=50
k=99, Ykij=400, L*kij=187,5, ∆Y/∆Yu=4,38
k=11, Ykij=312, L*kij=172,2, ∆Y/∆Yu=1,01
k=1, Ykij=302, L*kij=170,3, ∆Y/∆Yu=0,29
k=0, Ykij=301, L*kij=170,1, ∆Y/∆Yu=0,18

−0,530

0,030

0,641

1,124

Yu=11

mnu = 1−n = 0,690

mu = 0,636

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

 

 

  

 
het71−3n

het71−1a
−2 −1

0,1
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  2

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=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=2,62

0,325
−0,003

−0,201
−0,418

Yu=22

mnu = −n = −0,310

mu = −0,296

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

het71−2a
−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 sensitivity
normalized to (∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

Y_curve, ij=1, Yuij=37, L*uij=50
k=99, Ykij=200, L*kij=117,3, (∆Y/Y)/(∆Y/Y)u=0,73
k=37, Ykij=138, L*kij=99,2, (∆Y/Y)/(∆Y/Y)u=0,99
k=1, Ykij=102, L*kij=85,9, (∆Y/Y)/(∆Y/Y)u=2,48
k=0, Ykij=101, L*kij=85,5, (∆Y/Y)/(∆Y/Y)u=3,080,395

−0,004−0,131
−0,347

Yu=37

mnu = −n = −0,310

mu = −0,302

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

het71−3a
−2 −1

0,1
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 10

  2

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=2, Yuij=19, L*uij=50
k=99, Ykij=300, L*kij=158,5, (∆Y/Y)/(∆Y/Y)u=0,59
k=19, Ykij=220, L*kij=141,1, (∆Y/Y)/(∆Y/Y)u=0,98
k=1, Ykij=202, L*kij=136,6, (∆Y/Y)/(∆Y/Y)u=2,01
k=0, Ykij=201, L*kij=136,4, (∆Y/Y)/(∆Y/Y)u=2,49

0,304
−0,005

−0,222
−0,438

Yu=19

mnu = −n = −0,310

mu = −0,294

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

het71−4a
−2 −1

0,1
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 10

  2

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=3, Yuij=11, L*uij=50
k=99, Ykij=400, L*kij=187,5, (∆Y/Y)/(∆Y/Y)u=0,51
k=11, Ykij=312, L*kij=172,2, (∆Y/Y)/(∆Y/Y)u=0,99
k=1, Ykij=302, L*kij=170,3, (∆Y/Y)/(∆Y/Y)u=1,73
k=0, Ykij=301, L*kij=170,1, (∆Y/Y)/(∆Y/Y)u=2,14

0,238
−0,013

−0,288
−0,505

Yu=11

mnu = −n = −0,310

mu = −0,286

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

 

  

 
het71−7n

het71−5a
−2 −1

0,1
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  1
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 10

  2

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=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

−0,325
0,003

0,201
0,418

Yu=22

mnu = n = 0,310

mu = 0,296

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

het71−6a
−2 −1

0,1
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 10

  2

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=1, Yuij=37, L*uij=50
k=99, Ykij=200, L*kij=117,3, (Y/∆Y)/(Y/∆Y)u=1,35
k=37, Ykij=138, L*kij=99,2, (Y/∆Y)/(Y/∆Y)u=1,00
k=1, Ykij=102, L*kij=85,9, (Y/∆Y)/(Y/∆Y)u=0,40
k=0, Ykij=101, L*kij=85,5, (Y/∆Y)/(Y/∆Y)u=0,32

−0,395

0,0040,131
0,347

Yu=37

mnu = n = 0,310

mu = 0,302

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

het71−7a
−2 −1

0,1

  0

  1

  1

 10

  2

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=2, Yuij=19, L*uij=50
k=99, Ykij=300, L*kij=158,5, (Y/∆Y)/(Y/∆Y)u=1,66
k=19, Ykij=220, L*kij=141,1, (Y/∆Y)/(Y/∆Y)u=1,01
k=1, Ykij=202, L*kij=136,6, (Y/∆Y)/(Y/∆Y)u=0,49
k=0, Ykij=201, L*kij=136,4, (Y/∆Y)/(Y/∆Y)u=0,40

−0,304
0,005

0,222
0,438

Yu=19

mnu = n = 0,310

mu = 0,294

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

het71−8a
−2 −1

0,1

  0

  1

  1

 10

  2

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=3, Yuij=11, L*uij=50
k=99, Ykij=400, L*kij=187,5, (Y/∆Y)/(Y/∆Y)u=1,94
k=11, Ykij=312, L*kij=172,2, (Y/∆Y)/(Y/∆Y)u=1,00
k=1, Ykij=302, L*kij=170,3, (Y/∆Y)/(Y/∆Y)u=0,57
k=0, Ykij=301, L*kij=170,1, (Y/∆Y)/(Y/∆Y)u=0,46

−0,238
0,013

0,288
0,505

Yu=11

mnu = n = 0,310

mu = 0,286

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 het7; 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=120’

http://farbe.li.tu-berlin.de/het7/het7l0np.pdf /.ps; only vector graphic VG; start output
see separate images of this page: http://farbe.li.tu-berlin.de/het7/het7.htm

see sim
ilar files of the w

hole serie: 
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technical inform
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