
 

 
hgw90−3n

hgw90−1a
−2 −1
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  2

100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log (L* 80/L* 80,u) HAULAB-Helligkeit L* 80 normiert
für die UmgebungsHelligkeit L* 80,uL*/L* 80,u

−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]

L*/L* u=g(Y/Yu)n−h (g=r/(r−d)=2,97, h=d/(r−d)=1,97) [1c]
log [(L*/L* u+h) / g ] = n log (Y/Yu) = 0,31log(Y/30) [1d]
ln [(L*/L* u + h) / g] = nln(10) log(Y/Yu) = 0,71log (Y/30) [1e]
(L*/L* u + h) / g ] = en ln(10) log (Y/Yu) = e0,71 log (Y/30) [1f]

Anwendungs-
bereich

ϕ=20’
Law=300cd/m2

hgw90−2a
−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-Helligkeit L* 80 normiert
für die UmgebungsHelligkeit L* 80,uL*/L* 80,u

−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]

L*/L* u=g(Y/Yu)n−h (g=r/(r−d)=15,93, h=d/(r−d)=14,93)[1c]
log [(L*/L* u+h) / g ] = n log (Y/Yu) = 0,31log(Y/60) [1d]
ln [(L*/L* u + h) / g] = nln(10) log(Y/Yu) = 0,71log (Y/60) [1e]
(L*/L* u + h) / g ] = en ln(10) log (Y/Yu) = e0,71 log (Y/60) [1f]

Anwendungs-
bereich

ϕ=20’
Law=1000cd/m2

hgw90−3a
−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-Helligkeit L* 80 normiert
für die UmgebungsHelligkeit L* 80,uL*/L* 80,u

−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]

L*/L* u=g(Y/Yu)n−h (g=r/(r−d)=3,09, h=d/(r−d)=2,09) [1c]
log [(L*/L* u+h) / g ] = n log (Y/Yu) = 0,31log(Y/28) [1d]
ln [(L*/L* u + h) / g] = nln(10) log(Y/Yu) = 0,71log (Y/28) [1e]
(L*/L* u + h) / g ] = en ln(10) log (Y/Yu) = e0,71 log (Y/28) [1f]

Anwendungs-
bereich

ϕ=20’
Law=200cd/m2

hgw90−4a
−2 −1
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100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log (L* 80/L* 80,u) HAULAB-Helligkeit L* 80 normiert
für die UmgebungsHelligkeit L* 80,uL*/L* 80,u

−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]

L*/L* u=g(Y/Yu)n−h (g=r/(r−d)=1,79, h=d/(r−d)=0,79) [1c]
log [(L*/L* u+h) / g ] = n log (Y/Yu) = 0,31log(Y/13) [1d]
ln [(L*/L* u + h) / g] = nln(10) log(Y/Yu) = 0,71log (Y/13) [1e]
(L*/L* u + h) / g ] = en ln(10) log (Y/Yu) = e0,71 log (Y/13) [1f]

Anwendungs-
bereich

ϕ=20’
Law=40cd/m2
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100Yu=18

logY
Y −1
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   2 100

log (∆Y/∆Yu) HAULAB-Normfarbwertdifferenz
∆Y normiert für ∆Yu∆Y/∆Yu

−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]

dY = [Yn/ ( n s )] (Y / Yn)1−n [2c]
dYu = [Yn/ ( n s )] (Yu / Yn)1−n = 1,1565 [2d]
dY / dYu = (Y / Yu)1−n [2e]
log(dY / dYu) = (1−n) log(Y / Yu) [2f]

Anwendungs-
bereich

ϕ=20’
Law=300cd/m2

hgw90−6a
−2 −1

0,1
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100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log (∆Y/∆Yu) HAULAB-Normfarbwertdifferenz
∆Y normiert für ∆Yu∆Y/∆Yu

−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]

dY = [Yn/ ( n s )] (Y / Yn)1−n [2c]
dYu = [Yn/ ( n s )] (Yu / Yn)1−n = 1,1565 [2d]
dY / dYu = (Y / Yu)1−n [2e]
log(dY / dYu) = (1−n) log(Y / Yu) [2f]

Anwendungs-
bereich

ϕ=20’
Law=1000cd/m2

hgw90−7a
−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/∆Yu) HAULAB-Normfarbwertdifferenz
∆Y normiert für ∆Yu∆Y/∆Yu

−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]

dY = [Yn/ ( n s )] (Y / Yn)1−n [2c]
dYu = [Yn/ ( n s )] (Yu / Yn)1−n = 1,0521 [2d]
dY / dYu = (Y / Yu)1−n [2e]
log(dY / dYu) = (1−n) log(Y / Yu) [2f]

Anwendungs-
bereich

ϕ=20’
Law=200cd/m2

hgw90−8a
−2 −1
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100Yu=18

logY
Y −1
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   2 100

log (∆Y/∆Yu) HAULAB-Normfarbwertdifferenz
∆Y normiert für ∆Yu∆Y/∆Yu

−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]

dY = [Yn/ ( n s )] (Y / Yn)1−n [2c]
dYu = [Yn/ ( n s )] (Yu / Yn)1−n = 1,0521 [2d]
dY / dYu = (Y / Yu)1−n [2e]
log(dY / dYu) = (1−n) log(Y / Yu) [2f]

Anwendungs-
bereich

ϕ=20’
Law=40cd/m2

 

 

  

 
hgw91−3n

hgw91−1a
−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-Empfindlichkeit
normiert für ( ∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

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]

dY / Y = [ (Yn/ ( n s ) ] (Y / Yn)1−n / Y [3c]
(dY / Y)u = [ (Yn/ ( n s ) ] (Yu / Yn)1−n / Yu [3d]
(dY / Y) / (dY / Y)u = (Y / Yu)−n [3e]
log [(dY / Y) / (dY / Y)u] = (−n) log(Y / Yu) [3f]

Anwendungs-
bereich

ϕ=20’
Law=300cd/m2

hgw91−2a
−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-Empfindlichkeit
normiert für ( ∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

0,459

−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]

dY / Y = [ (Yn/ ( n s ) ] (Y / Yn)1−n / Y [3c]
(dY / Y)u = [ (Yn/ ( n s ) ] (Yu / Yn)1−n / Yu [3d]
(dY / Y) / (dY / Y)u = (Y / Yu)−n [3e]
log [(dY / Y) / (dY / Y)u] = (−n) log(Y / Yu) [3f]

Anwendungs-
bereich

ϕ=20’
Law=1000cd/m2

hgw91−3a
−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-Empfindlichkeit
normiert für ( ∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

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]

dY / Y = [ (Yn/ ( n s ) ] (Y / Yn)1−n / Y [3c]
(dY / Y)u = [ (Yn/ ( n s ) ] (Yu / Yn)1−n / Yu [3d]
(dY / Y) / (dY / Y)u = (Y / Yu)−n [3e]
log [(dY / Y) / (dY / Y)u] = (−n) log(Y / Yu) [3f]

Anwendungs-
bereich

ϕ=20’
Law=200cd/m2

hgw91−4a
−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-Empfindlichkeit
normiert für ( ∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

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]

dY / Y = [ (Yn/ ( n s ) ] (Y / Yn)1−n / Y [3c]
(dY / Y)u = [ (Yn/ ( n s ) ] (Yu / Yn)1−n / Yu [3d]
(dY / Y) / (dY / Y)u = (Y / Yu)−n [3e]
log [(dY / Y) / (dY / Y)u] = (−n) log(Y / Yu) [3f]

Anwendungs-
bereich

ϕ=20’
Law=40cd/m2

 

  

 
hgw91−7n

hgw91−5a
−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-Kontrast
normiert für ( Y/∆Y)uCr /Cru=(Y/∆Y)/(Y/∆Y)u

−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]

Y / dY = Y / { [ (Yn/ ( n s ) ] (Y / Yn)1−n } [4c]
(Y / Y)u = Yu / { [ (Yn/ ( n s ) ] (Yu / Yn)1−n } [4d]
(Y / dY) / (Y / dY)u = (Y / Yu)n [4e]
log [(Y / dY) / (Y / dY)u] = (n) log(Y / Yu) [4f]

Anwendungs-
bereich

ϕ=20’
Law=300cd/m2

hgw91−6a
−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-Kontrast
normiert für ( Y/∆Y)uCr /Cru=(Y/∆Y)/(Y/∆Y)u

−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]

Y / dY = Y / { [ (Yn/ ( n s ) ] (Y / Yn)1−n } [4c]
(Y / Y)u = Yu / { [ (Yn/ ( n s ) ] (Yu / Yn)1−n } [4d]
(Y / dY) / (Y / dY)u = (Y / Yu)n [4e]
log [(Y / dY) / (Y / dY)u] = (n) log(Y / Yu) [4f]

Anwendungs-
bereich

ϕ=20’
Law=1000cd/m2

hgw91−7a
−2 −1

0,1
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  1

 10

  2

100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log[(Y/∆Y) / (Y/∆Y)u)] HAULAB -Y-Kontrast
normiert für ( Y/∆Y)uCr /Cru=(Y/∆Y)/(Y/∆Y)u

−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]

Y / dY = Y / { [ (Yn/ ( n s ) ] (Y / Yn)1−n } [4c]
(Y / Y)u = Yu / { [ (Yn/ ( n s ) ] (Yu / Yn)1−n } [4d]
(Y / dY) / (Y / dY)u = (Y / Yu)n [4e]
log [(Y / dY) / (Y / dY)u] = (n) log(Y / Yu) [4f]

Anwendungs-
bereich

ϕ=20’
Law=200cd/m2

hgw91−8a
−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-Kontrast
normiert für ( Y/∆Y)uCr /Cru=(Y/∆Y)/(Y/∆Y)u

−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]

Y / dY = Y / { [ (Yn/ ( n s ) ] (Y / Yn)1−n } [4c]
(Y / Y)u = Yu / { [ (Yn/ ( n s ) ] (Yu / Yn)1−n } [4d]
(Y / dY) / (Y / dY)u = (Y / Yu)n [4e]
log [(Y / dY) / (Y / dY)u] = (n) log(Y / Yu) [4f]

Anwendungs-
bereich

ϕ=20’
Law=40cd/m2
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TUB-Prüfvorlage hgw9; HAULAB, Adaptation W Lwu=300, 1000, 200, 40, Haubner (1980) & Gleichungen
log[Helligkeit L*, Schwelle ∆Y, Empfindlichkeit ∆Y / Y, Kontrast Y / ∆Y, normiert für Grau U], ϕ=

http://farbe.li.tu-berlin.de/hgw9/hgw9l0np.pdf /.ps; nur Vektorgrafik VG; Start-Ausgabe
Siehe separate Bilder dieser Seite: http://farbe.li.tu-berlin.de/hgw9/hgw9.htm
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