
 

 
hgt40−3n

hgt40−1a
−2 −1

0,1
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100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log (L*/L* u) CIELAB-Helligkeit L*  normiert
für die UmgebungsHelligkeit L* uL*/L* u

−0,745

0,301
0,561

mnu = n = 0,333

mu = 0,438

L* =s (Y/Yn)n−d (Yn=100, Yu=18, s=116, n=1/3, d=16) [1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)n=65,49, L* u= r − d) [1b]

L*/L* u=g(Y/Yu)n−h (g=r/(r−d)=1,32, h=d/(r−d)=0,32) [1c]
log [(L*/L* u+h) / g ] = n log (Y/Yu) [1d]
ln [(L*/L* u + h) / g ] = ln(10) n log (Y/Yu) [1e]
(L*/L* u + h) / g ] = eln(10) n log (Y/Yu) [1f]

Anwendungs-
bereich

hgt40−2a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

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

−0,843

0,489

0,955

mnu = 1−n = 0,666

mu = 0,666

L* =s (Y/Yn)n−d (Yn=100, Yu=18, s=116, n=1/3, d=16) [1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)n=65,49, L* u= r − d) [1b]

dY = [Yn/ ( n s )] (Y / Yn)1−n [2c]
dYu = [Yn/ ( n s )] (Yu / Yn)1−n = 1,4602 [2d]
dY / dYu = (Y / Yu)1−n [2e]
log(dY / dYu) = (1−n) log(Y / Yu) [2f]

Anwendungs-
bereich

hgt40−3a
−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] CIELAB -Y-Empfindlichkeit
normiert für ( ∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

0,421

−0,244
−0,477

mnu = −n = −0,333

mu = −0,333

L* =s (Y/Yn)n−d (Yn=100, Yu=18, s=116, n=1/3, d=16) [1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)n=65,49, L* u= r − d) [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
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100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

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

−0,421

0,244
0,477

mnu = n = 0,333

mu = 0,333

L* =s (Y/Yn)n−d (Yn=100, Yu=18, s=116, n=1/3, d=16) [1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)n=65,49, L* u= r − d) [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

 

  

 
hgt40−7n
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100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log (L*/L* u) TUBsRGB-Helligkeit L*  normiert
für die UmgebungsHelligkeit L* uL*/L* u

−0,567

0,301
0,604

mnu = n = 0,434

mu = 0,434

L* =s (Y/Yn)n−d (Yn=100, Yu=18, s=100, n=1/ln(10), d=0)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)n=47,48, L* u= r − d) [1b]

L*/L* u=(Y/Yu)1/ln(10) (ln(x)=ln(10) log(x)) [1c]
log(L*/L* u)=(1/ln(10)) log(Y/Yu) [1d]
ln(L*/L* u)=log(Y/Yu) [1e]

L*/L* u= elog(Y/Yu) [1f]

Anwendungs-
bereich

hgt40−6a
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logY
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   2 100

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

−0,739

0,392

0,787

mnu = 1−n = 0,565

mu = 0,565

L* =s (Y/Yn)n−d (Yn=100, Yu=18, s=100, n=1/ln(10), d=0)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)n=47,48, L* u= r − d) [1b]

dY = [Yn/ ( n s )] (Y / Yn)1−n [2c]
dYu = [Yn/ ( n s )] (Yu / Yn)1−n = 1,0934 [2d]
dY / dYu = (Y / Yu)1−n [2e]
log(dY / dYu) = (1−n) log(Y / Yu) [2f]

Anwendungs-
bereich

hgt40−7a
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logY
Y −1
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log [(∆Y/Y) / (∆Y/Y)u] TUBsRGB-Y-Empfindlichkei t
normiert für ( ∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

0,568

−0,300
−0,603

mnu = −n = −0,434

mu = −0,434

L* =s (Y/Yn)n−d (Yn=100, Yu=18, s=100, n=1/ln(10), d=0)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)n=47,48, L* u= r − d) [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
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logY
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log[(Y/∆Y) / (Y/∆Y)u)] TUBsRGB-Y-Kontrast
normiert für ( Y/∆Y)uCr /Cru=(Y/∆Y)/(Y/∆Y)u

−0,568

0,300
0,603

mnu = n = 0,434

mu = 0,434

L* =s (Y/Yn)n−d (Yn=100, Yu=18, s=100, n=1/ln(10), d=0)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)n=47,48, L* u= r − d) [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
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L*/L* u CIELAB-Helligkeit L*  normiert
für die UmgebungsHelligkeit L* uL*/L* u

0,179

2,000

3,647

mu90_4 = 0,840, f90=95, f4=23

mu = 1,170

L* =s (Y/Yn)n−d (Yn=100, Yu=18, s=116, n=1/3, d=16) [1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)n=65,49, L* u= r − d) [1b]

L*/L* u=g(Y/Yu)n−h (g=r/(r−d)=1,32, h=d/(r−d)=0,32) [1c]

Anwendungs-
bereich

hgt41−2a
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logY
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∆Y/∆Yu CIELAB-Normfarbwertdifferenz
∆Y normiert für ∆Yu∆Y/∆Yu

0,143

3,089

mu90_4 = 0,024, f90=2, f4=0

mu = 0,029

L* =s (Y/Yn)n−d (Yn=100, Yu=18, s=116, n=1/3, d=16) [1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)n=65,49, L* u= r − d) [1b]

dY = [Yn/ ( n s )] (Y / Yn)1−n [2c]
dYu = [Yn/ ( n s )] (Yu / Yn)1−n = 1,4602 [2d]
dY / dYu = (Y / Yu)1−n [2e]

Anwendungs-
bereich

hgt41−3a
−2 −1

0,1
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100Yu=18

logY
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(∆Y/Y) / (∆Y/Y)u CIELAB -Y-Empfindlichkeit
normiert für ( ∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

2,640

0,568 0,332

mu90_4 = −0,000, f90=0, f4=0

mu = −0,000

L* =s (Y/Yn)n−d (Yn=100, Yu=18, s=116, n=1/3, d=16) [1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)n=65,49, L* u= r − d) [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]

Anwendungs-
bereich
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100Yu=18

logY
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(Y/∆Y) / (Y/∆Y)u CIELAB -Y-Kontrast
normiert für ( Y/∆Y)uCr /Cru=(Y/∆Y)/(Y/∆Y)u

0,378

1,757

3,005

mu90_4 = 0,280, f90=37, f4=13

mu = 0,390

L* =s (Y/Yn)n−d (Yn=100, Yu=18, s=116, n=1/3, d=16) [1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)n=65,49, L* u= r − d) [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]

Anwendungs-
bereich
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logY
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L*/L* u TUBsRGB-Helligkeit L*  normiert
für die UmgebungsHelligkeit L* uL*/L* u

0,270

2,000

mu90_4 = 0,823, f90=95, f4=24

mu = 1,111

L* =s (Y/Yn)n−d (Yn=100, Yu=18, s=100, n=1/ln(10), d=0)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)n=47,48, L* u= r − d) [1b]

L*/L* u=(Y/Yu)1/ln(10) (ln(x)=ln(10) log(x)) [1c]

Anwendungs-
bereich

hgt41−6a
−2 −1
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logY
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∆Y/∆Yu TUBsRGB-Normfarbwertdifferenz
∆Y normiert für ∆Yu∆Y/∆Yu

0,182

2,466

6,131

mu90_4 = 0,020, f90=2, f4=0

mu = 0,026

L* =s (Y/Yn)n−d (Yn=100, Yu=18, s=100, n=1/ln(10), d=0)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)n=47,48, L* u= r − d) [1b]

dY = [Yn/ ( n s )] (Y / Yn)1−n [2c]
dYu = [Yn/ ( n s )] (Yu / Yn)1−n = 1,0934 [2d]
dY / dYu = (Y / Yu)1−n [2e]

Anwendungs-
bereich

hgt41−7a
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logY
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(∆Y/Y) / (∆Y/Y)u TUBsRGB-Y-Empfindlichkeit
normiert für ( ∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

3,701

0,500 0,249

mu90_4 = −0,000, f90=0, f4=0

mu = −0,001

L* =s (Y/Yn)n−d (Yn=100, Yu=18, s=100, n=1/ln(10), d=0)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)n=47,48, L* u= r − d) [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]

Anwendungs-
bereich

hgt41−8a
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logY
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(Y/∆Y) / (Y/∆Y)u TUBsRGB-Y-Kontrast
normiert für ( Y/∆Y)uCr /Cru=(Y/∆Y)/(Y/∆Y)u

0,270

1,996

mu90_4 = 0,357, f90=41, f4=10

mu = 0,482

L* =s (Y/Yn)n−d (Yn=100, Yu=18, s=100, n=1/ln(10), d=0)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)n=47,48, L* u= r − d) [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]

Anwendungs-
bereich
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TUB-Prüfvorlage hgt4; CIELAB- & TUBsRGB-Farbabstand, ISO/CIE 11664-4 & TUBsRGB 2025
log & lin[Helligkeit L*, Schwelle ∆Y, Empfindlichkeit ∆Y / Y, Kontrast Y / ∆Y, normiert für Grau U]

http://farbe.li.tu-berlin.de/hgt4/hgt4l0n1.txt /.ps; nur Vektorgrafik VG; Start-Ausgabe
Siehe separate Bilder dieser Seite: http://farbe.li.tu-berlin.de/hgt4/hgt4.htm
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