
 

 
heu80−3n

heu80−1a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 1

 2

 3

L* 80/L* 80,u HAULAB lightness L* 80 normalized
to the background lightness L* 80,uL*/L* 80,u

0,071

1,018

2,000

3,775

Yu=23

mu90_4 = 0,919, f90=96, f4=16

mu = 1,205

L* =s(Y/Yn)n−d (Yn=100,Yu=23,s=137,2, n=0,31, d=37,2)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=80,63, L*u= r−d =43,4) [1b]

L*/L* u=g(Y/Yu)n−h (g=r/(r−d)=1,85, h=d/(r−d)=0,85) [1c]

application
range

ϕ=90’
Law=300cd/m2

heu80−2a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 1

 2

 3

L* 80/L* 80,u HAULAB lightness L* 80 normalized
to the background lightness L* 80,uL*/L* 80,u

−0 241

1,023

1,686

3,461

Yu=39

mu90_4 = 0,919, f90=80, f4=1

mu = 1,449

L* =s(Y/Yn)n−d (Yn=100,Yu=39,s=137,2, n=0,31, d=52,8)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=80,63, L*u= r−d =27,7) [1b]

L*/L* u=g(Y/Yu)n−h (g=r/(r−d)=2,90, h=d/(r−d)=1,90) [1c]

application
range

ϕ=90’
Law=1000cd/m2

heu80−3a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 1

 2

 3

L* 80/L* 80,u HAULAB lightness L* 80 normalized
to the background lightness L* 80,uL*/L* 80,u

0,153

1,029

2,081

,

Yu=19

mu90_4 = 0,919, f90=100, f4=21

mu = 1,149

L* =s(Y/Yn)n−d (Yn=100,Yu=19,s=137,2, n=0,31, d=33,1)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=80,63, L*u= r−d =47,5) [1b]

L*/L* u=g(Y/Yu)n−h (g=r/(r−d)=1,69, h=d/(r−d)=0,69) [1c]

application
range

ϕ=90’
Law=200cd/m2

heu80−4a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 1

 2

 3

L* 80/L* 80,u HAULAB lightness L* 80 normalized
to the background lightness L* 80,uL*/L* 80,u

0,393

1,035

2,322

Yu=11

mu90_4 = 0,919, f90=112, f4=33

mu = 0,959

L* =s(Y/Yn)n−d (Yn=100,Yu=11,s=137,2, n=0,31, d=21,1)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=80,63, L*u= r−d =59,5) [1b]

L*/L* u=g(Y/Yu)n−h (g=r/(r−d)=1,35, h=d/(r−d)=0,35) [1c]

application
range

ϕ=90’
Law=40cd/m2

 

  

 
heu80−7n

heu80−5a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 2

 4

 6

∆Y/∆Yu HAULAB tristimulus value difference
∆Y normalized to ∆Yu∆Y/∆Yu

0,184

1,024

2,742

Yu=23

mu90_4 = 0,022, f90=2, f4=0

mu = 1,558

L* =s(Y/Yn)n−d (Yn=100,Yu=23,s=137,2, n=0,31, d=37,2)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=80,63, L*u= r−d =43,4) [1b]

dY = [Yn/ ( n s )] (Y / Yn)1−n [2c]
dYu = [Yn/ ( n s )] (Yu / Yn)1−n = 1,3815 [2d]
dY / dYu = (Y / Yu)1−n [2e]

application
range

ϕ=90’
Law=300cd/m2

heu80−6a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 2

 4

 6

∆Y/∆Yu HAULAB tristimulus value difference
∆Y normalized to ∆Yu∆Y/∆Yu

0,127

1,025

1,897

5,761

Yu=39

mu90_4 = 0,022, f90=2, f4=0

mu = 1,589

L* =s(Y/Yn)n−d (Yn=100,Yu=39,s=137,2, n=0,31, d=52,8)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=80,63, L*u= r−d =27,7) [1b]

dY = [Yn/ ( n s )] (Y / Yn)1−n [2c]
dYu = [Yn/ ( n s )] (Yu / Yn)1−n = 1,3815 [2d]
dY / dYu = (Y / Yu)1−n [2e]

application
range

ϕ=90’
Law=1000cd/m2

heu80−7a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 2

 4

 6

∆Y/∆Yu HAULAB tristimulus value difference
∆Y normalized to ∆Yu∆Y/∆Yu

0,205

1,039

3,051

Yu=19

mu90_4 = 0,022, f90=2, f4=0

mu = 1,572

L* =s(Y/Yn)n−d (Yn=100,Yu=19,s=137,2, n=0,31, d=33,1)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=80,63, L*u= r−d =47,5) [1b]

dY = [Yn/ ( n s )] (Y / Yn)1−n [2c]
dYu = [Yn/ ( n s )] (Yu / Yn)1−n = 1,3815 [2d]
dY / dYu = (Y / Yu)1−n [2e]

application
range

ϕ=90’
Law=200cd/m2

heu80−8a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 2

 4

 6

∆Y/∆Yu HAULAB tristimulus value difference
∆Y normalized to ∆Yu∆Y/∆Yu

0,290

1,056

4,319

Yu=11

mu90_4 = 0,022, f90=2, f4=0

mu = 1,547

L* =s(Y/Yn)n−d (Yn=100,Yu=11,s=137,2, n=0,31, d=21,1)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=80,63, L*u= r−d =59,5) [1b]

dY = [Yn/ ( n s )] (Y / Yn)1−n [2c]
dYu = [Yn/ ( n s )] (Yu / Yn)1−n = 1,3815 [2d]
dY / dYu = (Y / Yu)1−n [2e]

application
range

ϕ=90’
Law=40cd/m2

 

 

  

 
heu81−3n

heu81−1a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 2

 4

 6

(∆Y/Y) / (∆Y/Y)u HAULAB -Y sensitivity
normalized to (∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

2,137

0,989
0,635 0,385

Yu=23

mu90_4 = −0,000, f90=0, f4=0

mu = −0,676

L* =s(Y/Yn)n−d (Yn=100,Yu=23,s=137,2, n=0,31, d=37,2)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=80,63, L*u= r−d =43,4) [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]

application
range

ϕ=90’
Law=300cd/m2

heu81−2a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 2

 4

 6

(∆Y/Y) / (∆Y/Y)u HAULAB -Y sensitivity
normalized to (∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

2,521

0,9880,749
0,455

Yu=39

mu90_4 = −0,000, f90=0, f4=0

mu = −0,688

L* =s(Y/Yn)n−d (Yn=100,Yu=39,s=137,2, n=0,31, d=52,8)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=80,63, L*u= r−d =27,7) [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]

application
range

ϕ=90’
Law=1000cd/m2

heu81−3a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 2

 4

 6

(∆Y/Y) / (∆Y/Y)u HAULAB -Y sensitivity
normalized to (∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

2,036

0,982
0,605 0,367

Yu=19

mu90_4 = −0,000, f90=0, f4=0

mu = −0,668

L* =s(Y/Yn)n−d (Yn=100,Yu=19,s=137,2, n=0,31, d=33,1)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=80,63, L*u= r−d =47,5) [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]

application
range

ϕ=90’
Law=200cd/m2

heu81−4a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 2

 4

 6

(∆Y/Y) / (∆Y/Y)u HAULAB -Y sensitivity
normalized to (∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

1,742

0,975
0,518 0,314

Yu=11

mu90_4 = −0,000, f90=0, f4=0

mu = −0,643

L* =s(Y/Yn)n−d (Yn=100,Yu=11,s=137,2, n=0,31, d=21,1)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=80,63, L*u= r−d =59,5) [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]

application
range

ϕ=90’
Law=40cd/m2

 

  

 
heu81−7n

heu81−5a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 1

 2

 3

(Y/∆Y) / (Y/∆Y)u HAULAB -Y contrast
normalized to (Y/∆Y)uCr /Cru=(Y/∆Y)/(Y/∆Y)u

0,467

1,010

1,573

2,591

Yu=23

mu90_4 = 0,284, f90=41, f4=16

mu = 0,691

L* =s(Y/Yn)n−d (Yn=100,Yu=23,s=137,2, n=0,31, d=37,2)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=80,63, L*u= r−d =43,4) [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]

application
range

ϕ=90’
Law=300cd/m2

heu81−6a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 1

 2

 3

(Y/∆Y) / (Y/∆Y)u HAULAB -Y contrast
normalized to (Y/∆Y)uCr /Cru=(Y/∆Y)/(Y/∆Y)u

0,396

1,011
1,333

2,196

Yu=39

mu90_4 = 0,284, f90=41, f4=16

mu = 0,704

L* =s(Y/Yn)n−d (Yn=100,Yu=39,s=137,2, n=0,31, d=52,8)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=80,63, L*u= r−d =27,7) [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]

application
range

ϕ=90’
Law=1000cd/m2

heu81−7a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 1

 2

 3

(Y/∆Y) / (Y/∆Y)u HAULAB -Y contrast
normalized to (Y/∆Y)uCr /Cru=(Y/∆Y)/(Y/∆Y)u

0,490

1,017

1,650

2,718

Yu=19

mu90_4 = 0,284, f90=41, f4=16

mu = 0,691

L* =s(Y/Yn)n−d (Yn=100,Yu=19,s=137,2, n=0,31, d=33,1)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=80,63, L*u= r−d =47,5) [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]

application
range

ϕ=90’
Law=200cd/m2

heu81−8a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 1

 2

 3

(Y/∆Y) / (Y/∆Y)u HAULAB -Y contrast
normalized to (Y/∆Y)uCr /Cru=(Y/∆Y)/(Y/∆Y)u

0,573

1,025

1,929

3,178

Yu=11

mu90_4 = 0,284, f90=41, f4=16

mu = 0,674

L* =s(Y/Yn)n−d (Yn=100,Yu=11,s=137,2, n=0,31, d=21,1)[1a]
L* =r (Y/Yu)n−d (r = s (Yu/Yn)

n=80,63, L*u= r−d =59,5) [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]

application
range

ϕ=90’
Law=40cd/m2
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TUB-test chart heu8; HAULAB, adaptation W Lwu=300, 1000, 200, 40, Haubner (1980) & equations
lin[lightness L*, threshold ∆Y, sensitivity ∆Y / Y, contrast Y / ∆Y, normalized for grey U], ϕ=60’

http://farbe.li.tu-berlin.de/heu8/heu8l0n1.txt /.ps; only vector graphic VG; start output
see separate images of this page: http://farbe.li.tu-berlin.de/heu8/heu8.htm

see sim
ilar files of the w

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

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

T
U

B
 registration: 20241201-heu8/heu8l0n1.txt /.ps

T
U

B
 m

aterial: code=
rha4ta

 application for evaluation and m
easurem

ent of display or print output


