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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

−0,794

0,008
0,301

0,600

Yu=28

mnu = n = 0,310

mu = 0,614

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]

L*/L* u=g(Y/Yu)n−h (g=r/(r−d)=2,46, h=d/(r−d)=1,46) [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=30’
Law=300cd/m2

hgv90−2a
−2 −1
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100Yu=18

logY
Y −1

   0 1
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   2 100

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

−0,218
0,009

0,192
0,549

Yu=52

mnu = n = 0,310

mu = 0,756

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]

L*/L* u=g(Y/Yu)n−h (g=r/(r−d)=6,26, h=d/(r−d)=5,26) [1c]
log [(L*/L* u+h) / g ] = n log (Y/Yu) = 0,31log(Y/52) [1d]
ln [(L*/L* u + h) / g] = nln(10) log(Y/Yu) = 0,71log (Y/52) [1e]
(L*/L* u + h) / g ] = en ln(10) log (Y/Yu) = e0,71 log (Y/52) [1f]

Anwendungs-
bereich

ϕ=30’
Law=1000cd/m2

hgv90−3a
−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 (L* 80/L* 80,u) HAULAB-Helligkeit L* 80 normiert
für die UmgebungsHelligkeit L* 80,uL*/L* 80,u

1 350

0,007
0,325

0,613

Yu=23

mnu = n = 0,310

mu = 0,577

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]

L*/L* u=g(Y/Yu)n−h (g=r/(r−d)=2,13, h=d/(r−d)=1,13) [1c]
log [(L*/L* u+h) / g ] = n log (Y/Yu) = 0,31log(Y/23) [1d]
ln [(L*/L* u + h) / g] = nln(10) log(Y/Yu) = 0,71log (Y/23) [1e]
(L*/L* u + h) / g ] = en ln(10) log (Y/Yu) = e0,71 log (Y/23) [1f]

Anwendungs-
bereich

ϕ=30’
Law=200cd/m2
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100Yu=18

logY
Y −1

   0 1
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   2 100

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

−0,623

0,019

0,405
0,668

Yu=12

mnu = n = 0,310

mu = 0,490

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]

L*/L* u=g(Y/Yu)n−h (g=r/(r−d)=1,61, h=d/(r−d)=0,61) [1c]
log [(L*/L* u+h) / g ] = n log (Y/Yu) = 0,31log(Y/12) [1d]
ln [(L*/L* u + h) / g] = nln(10) log(Y/Yu) = 0,71log (Y/12) [1e]
(L*/L* u + h) / g ] = en ln(10) log (Y/Yu) = e0,71 log (Y/12) [1f]

Anwendungs-
bereich

ϕ=30’
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

−0,792

0,009

0,380

0,862

Yu=28

mnu = 1−n = 0,690

mu = 0,666

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]

dY = [Yn/ ( n s )] (Y / Yn)1−n [2c]
dYu = [Yn/ ( n s )] (Yu / Yn)1−n = 1,2330 [2d]
dY / dYu = (Y / Yu)1−n [2e]
log(dY / dYu) = (1−n) log(Y / Yu) [2f]

Anwendungs-
bereich

ϕ=30’
Law=300cd/m2

hgv90−6a
−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

−0,979

0,008
0,192

0,675

Yu=52

mnu = 1−n = 0,690

mu = 0,677

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]

dY = [Yn/ ( n s )] (Y / Yn)1−n [2c]
dYu = [Yn/ ( n s )] (Yu / Yn)1−n = 1,2330 [2d]
dY / dYu = (Y / Yu)1−n [2e]
log(dY / dYu) = (1−n) log(Y / Yu) [2f]

Anwendungs-
bereich

ϕ=30’
Law=1000cd/m2

hgv90−7a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

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

−0,736

0,008

0,435

0,918

Yu=23

mnu = 1−n = 0,690

mu = 0,661

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]

dY = [Yn/ ( n s )] (Y / Yn)1−n [2c]
dYu = [Yn/ ( n s )] (Yu / Yn)1−n = 1,2330 [2d]
dY / dYu = (Y / Yu)1−n [2e]
log(dY / dYu) = (1−n) log(Y / Yu) [2f]

Anwendungs-
bereich

ϕ=30’
Law=200cd/m2

hgv90−8a
−2 −1
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100Yu=18

logY
Y −1
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   1 10

   2 100

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

−0,558

0,024

0,614

1,096

Yu=12

mnu = 1−n = 0,690

mu = 0,640

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]

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=30’
Law=40cd/m2

 

 

  

 
hgv91−3n

hgv91−1a
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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

0,355
−0,004

−0,170
−0,387

Yu=28

mnu = −n = −0,310

mu = −0,299

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]

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=30’
Law=300cd/m2

hgv91−2a
−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/Y) / (∆Y/Y)u] HAULAB -Y-Empfindlichkeit
normiert für ( ∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

0,439

−0,003−0,086
−0,303

Yu=52

mnu = −n = −0,310

mu = −0,304

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]

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=30’
Law=1000cd/m2

hgv91−3a
−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-Empfindlichkeit
normiert für ( ∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

0,330
−0,003

−0,195
−0,412

Yu=23

mnu = −n = −0,310

mu = −0,297

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]

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=30’
Law=200cd/m2

hgv91−4a
−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-Empfindlichkeit
normiert für ( ∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

0,250
−0,011

−0,275
−0,492

Yu=12

mnu = −n = −0,310

mu = −0,287

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]

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=30’
Law=40cd/m2

 

  

 
hgv91−7n

hgv91−5a
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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-Kontrast
normiert für ( Y/∆Y)uCr /Cru=(Y/∆Y)/(Y/∆Y)u

−0,355
0,004

0,170
0,387

Yu=28

mnu = n = 0,310

mu = 0,299

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]

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=30’
Law=300cd/m2

hgv91−6a
−2 −1

0,1
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100Yu=18

logY
Y −1
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   2 100

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

−0,439

0,0030,086
0,303

Yu=52

mnu = n = 0,310

mu = 0,304

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]

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=30’
Law=1000cd/m2

hgv91−7a
−2 −1

0,1
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100Yu=18

logY
Y −1
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   1 10

   2 100

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

−0,330
0,003

0,195
0,412

Yu=23

mnu = n = 0,310

mu = 0,297

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]

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=30’
Law=200cd/m2

hgv91−8a
−2 −1
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100Yu=18

logY
Y −1
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   2 100

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

−0,250
0,011

0,275
0,492

Yu=12

mnu = n = 0,310

mu = 0,287

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]

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=30’
Law=40cd/m2

 

 

V

C

L

M

O

Y

Y

O

M

L

C

V

V C

L M

O Y

Y O

M L

C V

-8
-6

-8
-6

-8
-6

-8
-6

TUB-Prüfvorlage hgv9; 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=30’
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