
 

 
hev70−3n

hev70−1a
−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=28, Yuij=28, L*uij=50
k=99, Ykij=400, L*kij=172,2, L*/L* u=2,00
k=28, Ykij=329, L*kij=160,1, L*/L* u=1,02
k=1, Ykij=302, L*kij=155,0, L*/L* u=−0,16
k=0, Ykij=301, L*kij=154,8, L*/L* u=−0,33

−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]

application
range

ϕ=30’
Law=300cd/m2

hev70−2a
−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=29, Yuij=52, L*uij=50
k=99, Ykij=500, L*kij=172,1, L*/L* u=1,55
k=52, Ykij=453, L*kij=165,4, L*/L* u=1,00
k=1, Ykij=402, L*kij=157,6, L*/L* u=−0,60
k=0, Ykij=401, L*kij=157,5, L*/L* u=−0,78

−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]

application
range

ϕ=30’
Law=1000cd/m2

hev70−3a
−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=30, Yuij=23, L*uij=50
k=99, Ykij=100, L*kij=103,8, L*/L* u=2,11
k=23, Ykij=24, L*kij=55,7, L*/L* u=1,01
k=1, Ykij=2, L*kij=9,3, L*/L* u=−0,04
k=0, Ykij=1, L*kij=1,5, L*/L* u=−0,22

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]

application
range

ϕ=30’
Law=200cd/m2

hev70−4a
−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=31, Yuij=12, L*uij=50
k=99, Ykij=200, L*kij=147,5, L*/L* u=2,54
k=12, Ykij=113, L*kij=120,5, L*/L* u=1,00
k=1, Ykij=102, L*kij=116,1, L*/L* u=0,23
k=0, Ykij=101, L*kij=115,7, L*/L* u=0,04

−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]

application
range

ϕ=30’
Law=40cd/m2

 

  

 
hev70−7n

hev70−5a
−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=28, Yuij=28, L*uij=50
k=99, Ykij=400, L*kij=172,2, ∆Y/∆Yu=2,40
k=28, Ykij=329, L*kij=160,1, ∆Y/∆Yu=1,02
k=1, Ykij=302, L*kij=155,0, ∆Y/∆Yu=0,16
k=0, Ykij=301, L*kij=154,8, ∆Y/∆Yu=0,10

−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]

application
range

ϕ=30’
Law=300cd/m2

hev70−6a
−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=29, Yuij=52, L*uij=50
k=99, Ykij=500, L*kij=172,1, ∆Y/∆Yu=1,55
k=52, Ykij=453, L*kij=165,4, ∆Y/∆Yu=1,00
k=1, Ykij=402, L*kij=157,6, ∆Y/∆Yu=0,10
k=0, Ykij=401, L*kij=157,5, ∆Y/∆Yu=0,06

−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]

application
range

ϕ=30’
Law=1000cd/m2

hev70−7a
−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=30, Yuij=23, L*uij=50
k=99, Ykij=100, L*kij=103,8, ∆Y/∆Yu=2,72
k=23, Ykij=24, L*kij=55,7, ∆Y/∆Yu=1,01
k=1, Ykij=2, L*kij=9,3, ∆Y/∆Yu=0,18
k=0, Ykij=1, L*kij=1,5, ∆Y/∆Yu=0,11

−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]

application
range

ϕ=30’
Law=200cd/m2

hev70−8a
−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=31, Yuij=12, L*uij=50
k=99, Ykij=200, L*kij=147,5, ∆Y/∆Yu=4,11
k=12, Ykij=113, L*kij=120,5, ∆Y/∆Yu=1,00
k=1, Ykij=102, L*kij=116,1, ∆Y/∆Yu=0,27
k=0, Ykij=101, L*kij=115,7, ∆Y/∆Yu=0,17

−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]

application
range

ϕ=30’
Law=40cd/m2

 

 

  

 
hev71−3n

hev71−1a
−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 sensitivity
normalized to (∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

Y_curve, ij=28, Yuij=28, L*uij=50
k=99, Ykij=400, L*kij=172,2, (∆Y/Y)/(∆Y/Y)u=0,67
k=28, Ykij=329, L*kij=160,1, (∆Y/Y)/(∆Y/Y)u=0,99
k=1, Ykij=302, L*kij=155,0, (∆Y/Y)/(∆Y/Y)u=2,26
k=0, Ykij=301, L*kij=154,8, (∆Y/Y)/(∆Y/Y)u=2,81

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]

application
range

ϕ=30’
Law=300cd/m2

hev71−2a
−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 sensitivity
normalized to (∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

Y_curve, ij=29, Yuij=52, L*uij=50
k=99, Ykij=500, L*kij=172,1, (∆Y/Y)/(∆Y/Y)u=0,81
k=52, Ykij=453, L*kij=165,4, (∆Y/Y)/(∆Y/Y)u=0,99
k=1, Ykij=402, L*kij=157,6, (∆Y/Y)/(∆Y/Y)u=2,75
k=0, Ykij=401, L*kij=157,5, (∆Y/Y)/(∆Y/Y)u=3,410,439

−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]

application
range

ϕ=30’
Law=1000cd/m2

hev71−3a
−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 sensitivity
normalized to (∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

Y_curve, ij=30, Yuij=23, L*uij=50
k=99, Ykij=100, L*kij=103,8, (∆Y/Y)/(∆Y/Y)u=0,63
k=23, Ykij=24, L*kij=55,7, (∆Y/Y)/(∆Y/Y)u=0,99
k=1, Ykij=2, L*kij=9,3, (∆Y/Y)/(∆Y/Y)u=2,14
k=0, Ykij=1, L*kij=1,5, (∆Y/Y)/(∆Y/Y)u=2,65

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]

application
range

ϕ=30’
Law=200cd/m2

hev71−4a
−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 sensitivity
normalized to (∆Y/Y)uSr /Sru=(∆Y/Y)/(∆Y/Y)u

Y_curve, ij=31, Yuij=12, L*uij=50
k=99, Ykij=200, L*kij=147,5, (∆Y/Y)/(∆Y/Y)u=0,52
k=12, Ykij=113, L*kij=120,5, (∆Y/Y)/(∆Y/Y)u=0,99
k=1, Ykij=102, L*kij=116,1, (∆Y/Y)/(∆Y/Y)u=1,78
k=0, Ykij=101, L*kij=115,7, (∆Y/Y)/(∆Y/Y)u=2,20

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]

application
range

ϕ=30’
Law=40cd/m2

 

  

 
hev71−7n

hev71−5a
−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=28, Yuij=28, L*uij=50
k=99, Ykij=400, L*kij=172,2, (Y/∆Y)/(Y/∆Y)u=1,48
k=28, Ykij=329, L*kij=160,1, (Y/∆Y)/(Y/∆Y)u=1,00
k=1, Ykij=302, L*kij=155,0, (Y/∆Y)/(Y/∆Y)u=0,44
k=0, Ykij=301, L*kij=154,8, (Y/∆Y)/(Y/∆Y)u=0,35

−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]

application
range

ϕ=30’
Law=300cd/m2

hev71−6a
−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=29, Yuij=52, L*uij=50
k=99, Ykij=500, L*kij=172,1, (Y/∆Y)/(Y/∆Y)u=1,22
k=52, Ykij=453, L*kij=165,4, (Y/∆Y)/(Y/∆Y)u=1,00
k=1, Ykij=402, L*kij=157,6, (Y/∆Y)/(Y/∆Y)u=0,36
k=0, Ykij=401, L*kij=157,5, (Y/∆Y)/(Y/∆Y)u=0,29

−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]

application
range

ϕ=30’
Law=1000cd/m2

hev71−7a
−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=30, Yuij=23, L*uij=50
k=99, Ykij=100, L*kij=103,8, (Y/∆Y)/(Y/∆Y)u=1,56
k=23, Ykij=24, L*kij=55,7, (Y/∆Y)/(Y/∆Y)u=1,00
k=1, Ykij=2, L*kij=9,3, (Y/∆Y)/(Y/∆Y)u=0,46
k=0, Ykij=1, L*kij=1,5, (Y/∆Y)/(Y/∆Y)u=0,37

−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]

application
range

ϕ=30’
Law=200cd/m2

hev71−8a
−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=31, Yuij=12, L*uij=50
k=99, Ykij=200, L*kij=147,5, (Y/∆Y)/(Y/∆Y)u=1,88
k=12, Ykij=113, L*kij=120,5, (Y/∆Y)/(Y/∆Y)u=1,00
k=1, Ykij=102, L*kij=116,1, (Y/∆Y)/(Y/∆Y)u=0,56
k=0, Ykij=101, L*kij=115,7, (Y/∆Y)/(Y/∆Y)u=0,45

−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]

application
range

ϕ=30’
Law=40cd/m2
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TUB-test chart hev7; 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=30’

http://farbe.li.tu-berlin.de/hev7/hev7l0n1.txt /.ps; only vector graphic VG; start output
see separate images of this page: http://farbe.li.tu-berlin.de/hev7/hev7.htm

see sim
ilar files of the w

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

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

T
U

B
 registration: 20241201-hev7/hev7l0n1.txt /.ps

T
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B
 m

aterial: code=
rha4ta

 application for evaluation and m
easurem

ent of display or print output


