
 

 
hec90−3n

hec90−1a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log (L*/L* u) IECsRGB lightnessL*  normalized
to the background lightness L* uL*/L* u

−0,532

0,301
log [(L* /L* u)]=0, mu=0,41

L* u=50, Yu=18

L* = s (Y/Yn)n − t (Yn=100, s=100, n=(1/2,4), t=0) [1b]
L* = r (Y/Yu)n − t (Yu=18, r=s(Yu/Yn)n = 48,95) [1c]

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

L*/L* u= eln(10) n log (Y/Yu) [1g]

application
range

hec90−2a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log (∆Y/∆Yu) CIE tristimulus value difference
∆Y normalized to ∆Yu∆Y/∆Yu

−0,745

0,421

log[(dY)/(dYu)]]=0, mu=0,58
Yu=18, dYu=0,90, (dY/Yu)=0,048

L* = 100 (Y/Yn)1/2,4  (Yn=100, Yu=18, 1 ≤ Y ≤ 100) [1d]
dY = (2,4·Yn/100)(Y/Yn)1,4/2,4 [2d]
dYu = 2,4(Yu/Yn)1,4/2,4 [3d]
dY/dYu = (Y/Yu)1,4/2,4 [4d]
log(dY/dYu) = (1,4/2,4) log(Y/Yu) [5d]

application
range

hec90−3a
−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] CIE  Y sensitivity
normalized to ∆Yu/YuSr /Sru=(∆Y/Y)/(∆Y/Y)u

0,532

−0,301
log[(dY/Y)u/(dY/Y)u]=0, mu=−0,41

Yu=18, dYu=0,90, (dY/Yu)=0,048

L* = 100 (Y/Yn)1/2,4  (Yn=100, Yu=18, 1 ≤ Y ≤ 100) [1f]
dY/Y = (2,4/100)·(Y/Yn)1,4/2,4 [2f]
dY/Y = c·Y−1/2,4 [3f]
dY/Y = d·(Y/Yu)−1/2,4 [4f]
c = 0,163 d = 0,882 [5f]

application
range

hec90−4a
−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)] CIE  Y-based contrast
normalized to Yu/∆YuCr /Cru=(Y/∆Y)/(Y/∆Y)u

−0,532

0,301
log[(Y/dY)u/(Y/dY)u]=0, mu=0,41
L* u=50, Yu=18, dYu=0,90, (Y/dYu)=21

L* = 100 (Y/Yn)1/2,4  (Yn=100, Yu=18, 1 ≤ Y ≤ 100) [1h]
Y/dY = (2,4/100)·Yn

1/2,4Y1,4/2,4 [2h]
Y/dY = e·(Y/Yu)1,4/2,4 [3h]
Y/dY = f ·(Y/Yu)1,4/2,4 [4h]
e = 611,582 f = 3301,396 [5h]

application
range

 

  

 
hec90−7n

hec90−5a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log (L*/L* u) TUBsRGB lightnessL*  normalized
to the background lightness L* uL*/L* u

−0,568

0,301
log [(L* /L* u)]=0, mu=0,43

L* u=50, Yu=20

L* = s (Y/Yn)n − t (Yn=100, s=100, n=(1/ln(10)), t=0) [1b]
L* = r (Y/Yu)n − t (Yu=18, r=s(Yu/Yn)n = 47,45) [1c]

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

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

application
range

hec90−6a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y −1

   0 1

   1 10

   2 100

log (∆Y/∆Yu) CIE tristimulus value difference
∆Y normalized to ∆Yu∆Y/∆Yu

−0,739

0,391

log[(dY)/(dYu)]]=0, mu=0,56
Yu=20, dYu=0,93, (dY/Yu)=0,046

L* =100(Y/Yn)1/ln(10)  (Yn=100, Yu=18, 1≤ Y ≤100) [1d]
dY = (2,4Yn/100)·(Y/Yn)(ln(10)−1)/ln(10) [2d]
dYu = ln(10)·(Yu/Yn)(ln(10)−1)/ln(10) [3d]
dY/dYu = (Y/Yu)(ln(10)−1)/ln(10) [4d]
log(dY/dYu) = {(ln(10)−1)/ln(10)} log·(Y/Yu) [5d]

application
range

hec90−7a
−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] CIE  Y sensitivity
normalized to ∆Yu/YuSr /Sru=(∆Y/Y)/(∆Y/Y)u

0,568

−0,301
log[(dY/Y)u/(dY/Y)u]=0, mu=−0,43

Yu=20, dYu=0,93, (dY/Yu)=0,046

L* =100(Y/Yn)1/ln(10)  (Yn=100, Yu=18, 1≤ Y ≤100) [1f]
dY/Y = (2,3/100)·(Y/Yn)1,3/2,3 [2f]
dY/Y = c·Y−1/2,3 [3f]
dY/Y = d·(Y/Yu)−1/2,3 [4f]
c = 0,170 d = 0,872 [5f]

application
range

hec90−8a
−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)] CIE  Y-based contrast
normalized to Yu/∆YuCr /Cru=(Y/∆Y)/(Y/∆Y)u

−0,568

0,301
log[(Y/dY)u/(Y/dY)u]=0, mu=0,43
L* u=50, Yu=20, dYu=0,93, (Y/dYu)=22

L* =100(Y/Yn)1/ln(10)  (Yn=100, Yu=18, 1≤ Y ≤100) [1h]
Y/dY = (2,3/100)·Yn

1/2,3Y1,3/2,3 [2h]
Y/dY = e·(Y/Yu)1,3/2,3 [3h]
Y/dY = f ·(Y/Yu)1,3/2,3 [4h]
e = 587,093 f = 3007,521 [5h]

application
range

 

 

  

 
hec91−3n

hec91−1a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 1

 2

 3

L*/L* u IECsRGB lightnessL*  normalized
to the background lightness L* uL*/L* u

0,293

2,000

(L* /L* u)=1, mu=0,98

L* u=50, Yu=18

L* = s (Y/Yn)n − t (Yn=100, s=100, n=(1/2,4), t=0) [1b]
L* = r (Y/Yu)n − t (Yu=18, r=s(Yu/Yn)n = 48,95) [1c]

L*/L* u=(Y/Yu)n [1d]

application
range

hec91−2a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 2

 4

 6

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

0,179

2,639

[(dY)/(dYu)]=1, mu=1,38
Yu=18, dYu=0,90, (dY/Yu)=0,048

L* = 100 (Y/Yn)1/2,4  (Yn=100, Yu=18, 1 ≤ Y ≤ 100) [1d]
dY = (2,4·Yn/100)(Y/Yn)1,4/2,4 [2d]
dYu = 2,4(Yu/Yn)1,4/2,4 [3d]
dY/dYu = (Y/Yu)1,4/2,4 [4d]
log(dY/dYu) = (1,4/2,4) log(Y/Yu) [5d]

application
range

hec91−3a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 2

 4

 6

(∆Y/Y) / (∆Y/Y)u CIE  Y sensitivity
normalized to ∆Yu/YuSr /Sru=(∆Y/Y)/(∆Y/Y)u

3,406

0,499
[(dY/Y)u/(dY/Y)u]=1, mu=−0,93

Yu=18, dYu=0,90, (dY/Yu)=0,048

L* = 100 (Y/Yn)1/2,4  (Yn=100, Yu=18, 1 ≤ Y ≤ 100) [1f]
dY/Y = (2,4/100)·(Y/Yn)1,4/2,4 [2f]
dY/Y = c·Y−1/2,4 [3f]
dY/Y = d·(Y/Yu)−1/2,4 [4f]
c = 0,163 d = 0,882 [5f]

application
range

hec91−4a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 1

 2

 3

(Y/∆Y) / (Y/∆Y)u CIE  Y-based contrast
normalized to Yu/∆YuCr /Cru=(Y/∆Y)/(Y/∆Y)u

0,293

2,000

[(Y/dY)u/(Y/dY)u]=1, mu=0,98
L* u=50, Yu=18, dYu=0,90, (Y/dYu)=21

L* = 100 (Y/Yn)1/2,4  (Yn=100, Yu=18, 1 ≤ Y ≤ 100) [1h]
Y/dY = (2,4/100)·Yn

1/2,4Y1,4/2,4 [2h]
Y/dY = e·(Y/Yu)1,4/2,4 [3h]
Y/dY = f ·(Y/Yu)1,4/2,4 [4h]
e = 611,582 f = 3301,396 [5h]

application
range

 

  

 
hec91−7n

hec91−5a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 1

 2

 3

L*/L* u TUBsRGB lightnessL*  normalized
to the background lightness L* uL*/L* u

0,270

2,000

(L* /L* u)=1, mu=1,02

L* u=50, Yu=20

L* = s (Y/Yn)n − t (Yn=100, s=100, n=(1/ln(10)), t=0) [1b]
L* = r (Y/Yu)n − t (Yu=18, r=s(Yu/Yn)n = 47,45) [1c]

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

application
range

hec91−6a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 2

 4

 6

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

0,182

2,462

[(dY)/(dYu)]=1, mu=1,34
Yu=20, dYu=0,93, (dY/Yu)=0,046

L* =100(Y/Yn)1/ln(10)  (Yn=100, Yu=18, 1≤ Y ≤100) [1d]
dY = (2,4Yn/100)·(Y/Yn)(ln(10)−1)/ln(10) [2d]
dYu = ln(10)·(Yu/Yn)(ln(10)−1)/ln(10) [3d]
dY/dYu = (Y/Yu)(ln(10)−1)/ln(10) [4d]
log(dY/dYu) = {(ln(10)−1)/ln(10)} log·(Y/Yu) [5d]

application
range

hec91−7a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 2

 4

 6

(∆Y/Y) / (∆Y/Y)u CIE  Y sensitivity
normalized to ∆Yu/YuSr /Sru=(∆Y/Y)/(∆Y/Y)u

3,702

0,500
[(dY/Y)u/(dY/Y)u]=1, mu=−0,97

Yu=20, dYu=0,93, (dY/Yu)=0,046

L* =100(Y/Yn)1/ln(10)  (Yn=100, Yu=18, 1≤ Y ≤100) [1f]
dY/Y = (2,3/100)·(Y/Yn)1,3/2,3 [2f]
dY/Y = c·Y−1/2,3 [3f]
dY/Y = d·(Y/Yu)−1/2,3 [4f]
c = 0,170 d = 0,872 [5f]

application
range

hec91−8a
−2 −1

0,1

  0

  1

  1

 10

  2

100Yu=18

logY
Y 0

 1

 2

 3

(Y/∆Y) / (Y/∆Y)u CIE  Y-based contrast
normalized to Yu/∆YuCr /Cru=(Y/∆Y)/(Y/∆Y)u

0,270

1,999

[(Y/dY)u/(Y/dY)u]=1, mu=1,02
L* u=50, Yu=20, dYu=0,93, (Y/dYu)=22

L* =100(Y/Yn)1/ln(10)  (Yn=100, Yu=18, 1≤ Y ≤100) [1h]
Y/dY = (2,3/100)·Yn

1/2,3Y1,3/2,3 [2h]
Y/dY = e·(Y/Yu)1,3/2,3 [3h]
Y/dY = f ·(Y/Yu)1,3/2,3 [4h]
e = 587,093 f = 3007,521 [5h]

application
range
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TUB-test chart hec9; IECsRGB & TUBsRGB colour-difference, IEC 61966-2-1 & TUBsRGB 2025
log & lin[lightness L*, threshold ∆Y, sensitivity ∆Y / Y, contrast Y / ∆Y, normalized for U]

http://farbe.li.tu-berlin.de/hec9/hec9l0np.pdf /.ps; only vector graphic VG; start output
see separate images of this page: http://farbe.li.tu-berlin.de/hec9/hec9.htm

see sim
ilar files of the w

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

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