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l* CIELABu4 standard lightness l*
Ync=YWRGBnc=100, 21, 72, 7

l*

l* 90=121,15, γ=1,5, 1/γ=1/1,5=0,66
l* 18=50,00, Sn=36,98, Dn=13,01
l* 3,6=25,63, l*u=50,00, Yu=18

log[l* /l* u]=0, mu=0,49

L* u=49, l* u=50

l* CIELABu4 =37(Y/Yu)1/1,5+13  (Yu=18, Ync/100<Y<=Ync)
l* N(3,6)=26, l* u(18)=50, l* W(90)=121

application
range
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l*/l* u CIELABu4 relative standard lightness l*/l* u
Ync=YWRGBnc=100, 21, 72, 7

l*/l* u

l* 90/l* u=2,42, γ=1,5, 1/γ=1/1,5=0,66
l* 18/l* u=1,00, Sn=36,98, Dn=13,01
l* 3,6/l* u=0,51, l*u=50,00, Yu=18

log[l* /l* u]=0, mu=0,49

L* u=49, l* u=50

l* CIELABu4 =37(Y/Yu)1/1,5+13  (Yu=18, Ync/100<Y<=Ync)
l* N(3,6)=26, l* u(18)=50, l* W(90)=121

application
range
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log(Y)
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log(∆Y) CIELABu4
tristimulus value difference
Ync=YWRGBnc=100, 21, 72, 7∆Y

dY90=6,93, γ=1,5, 1/γ=1/1,5=0,66
dY18=4,05, Sn=36,98, Dn=13,01
dY3,6=2,36, Yu=18, dYu=4,05

log(dY)=4,05, mu=0,33

l* u=50, dYu=4,05, dYu/Yu=0,2253

l* CIELABu4 =37(Y/Yu)1/1,5+13  (Yu=18, Ync/100<Y<=Ync)
log(dY) = (1/1,5) log[1,5(Yu/36)] + [1−(1/1,5)] log(Y)

application
range
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log(Y)
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    2 100

log(∆Y/∆Yu) CIELABu4 relative 
tristimulus value difference
Ync=YWRGBnc=100, 21, 72, 7∆Y/∆Yu

dY90/dYu=1,70, γ=1,5, 1/γ=1/1,5=0,66
dY18/dYu=1,00, Sn=36,98, Dn=13,01
dY3,6/dYu=0,58, Yu=18, dYu=4,05

log[(dY)/(dY)u]=0, mu=0,33

l* u=50, dYu=4,05, dYu/Yu=0,2253

l* CIELABu4 =37(Y/Yu)1/1,5+13  (Yu=18, Ync/100<Y<=Ync)
log(dY/dYu) = [1−(1/1,5)] log(Y/Yu)

application
range
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log (∆Y/Y)  CIELABu4
tristimulus value sensitivity
Ync=YWRGBnc=100, 21, 72, 7Sr=(∆Y/Y)

(dY/Y)90=0,0770, γ=1,5, 1/γ=1/1,5=0,66
(dY/Y)18=0,2253, Sn=36,98, Dn=13,01
(dY/Y)3,6=0,6575, Yu=18, dYu=4,05

log(dY/Y)=−0,64, mu=−0,66

l* u=50, dYu=4,05, dYu/Yu=0,2253

l* CIELABu4 =37(Y/Yu)1/1,5+13  (Yu=18, Ync/100<Y<=Ync)
log(dY/Y) = log[1,5(Yu/36)] − (1/1,5) log(Y/Yu)

 = (1/1,5) log[1,5(Yu/36)] − (1/1,5) log(Y)

application
range
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log(Y)
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log [(∆Y/Y) / (∆Y/Y)u]  CIELABu4 relative 
tistimulus value sensitivity
Ync=YWRGBnc=100, 21, 72, 7Sr /Sru=(∆Y/Y)/(∆Y/Y)u

(dY/Y)90/(dY/Y)u=0,34, γ=1,5, 1/γ=1/1,5=0,66
(dY/Y)18/(dY/Y)u=1,00, Sn=36,98, Dn=13,01
(dY/Y)3,6/(dY/Y)u=2,91, Yu=18, dYu=4,05

log[(dY/Y)/(dY/Y)u]=0, mu=−0,66

l* u=50, dYu=4,05, dYu/Yu=0,2253

l* CIELABu4 =37(Y/Yu)1/1,5+13  (Yu=18, Ync/100<Y<=Ync)
log[(dY/Y)/(dY/Y)u]  = − (1/1,5) log(Y/Yu)

application
range
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log(Y)
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log (Y/∆Y) CIELABu4
tristimulus value contrast
Ync=YWRGBnc=100, 21, 72, 7Cr=(Y/∆Y)

(Y/dY)90=12,97, γ=1,5, 1/γ=1/1,5=0,66
(Y/dY)18=4,43, Sn=36,98, Dn=13,01
(Y/dY)3,6=1,52, Yu=18, dYu=4,05

log(Y/dY)=0,64, mu=0,66

l* u=50, dYu=4,05, Yu/dYu=4

l* CIELABu4 =37(Y/Yu)1/1,5+13  (Yu=18, Ync/100<Y<=Ync)
log(Y/dY) = − log[1,5(Yu/36)] + (1/1,5) log(Y/Yu)

 = − (1/1,5) log[1,5(Yu/36)] + (1/1,5) log(Y)

application
range
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log [(Y/∆Y) / (Y/∆Y)u] CIELABu4 relative
tistimulus value contrast
Ync=YWRGBnc=100, 21, 72, 7Cr /Cru=(Y/∆Y)/(Y/∆Y)u

(Y/dY)90/(Y/dY)u=2,92, γ=1,5, 1/γ=1/1,5=0,66
(Y/dY)18/(Y/dY)u=1,00, Sn=36,98, Dn=13,01
(Y/dY)3,6/(Y/dY)u=0,34, Yu=18, dYu=4,05

log[(Y/dY)/(Y/dY)u]=0, mu=0,66

l* u=50, dYu=4,05, Yu/dYu=4

l* CIELABu4 =37(Y/Yu)1/1,5+13  (Yu=18, Ync/100<Y<=Ync)
log[(Y/dY)/(Y/dY)u] = (1/1,5) log(Y/Yu)

application
range
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BEX41−1A
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log(Y)
Y

YN=3,6 YW=90
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    2 100

    3 1000

   4 10000

L* CIELABu4 standard lightness L*
Ync=L* WRGBnc=100, 52, 87, 31

L*

L*90=121,15, γ=1,5, 1/γ=1/1,5=0,66
L*18=50,00, Sn=36,98, Dn=13,01
L*3,6=25,63, L*u=50,00, Yu=18

log[L* /L* u]=0, mu=0,49

L* u=49, L* u=50

L* CIELABu4 =37(Y/Yu)1/1,5+13  (Yu=18, Ync/100<Y<=Ync)
L* N(3,6)=26, L* u(18)=50, L* W(90)=121

application
range
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log(Y)
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    2 100

L*/L* u CIELABu4 relative standard lightness L*/L* u
Ync=L* WRGBnc=100, 52, 87, 31

L*/L* u

L*90/L*u=2,42, γ=1,5, 1/γ=1/1,5=0,66
L*18/L*u=1,00, Sn=36,98, Dn=13,01
L*3,6/L*u=0,51, L*u=50,00, Yu=18

log[L* /L* u]=0, mu=0,49

L* u=49, L* u=50

L* CIELABu4 =37(Y/Yu)1/1,5+13  (Yu=18, Ync/100<Y<=Ync)
L* N(3,6)=26, L* u(18)=50, L* W(90)=121

application
range

BEX41−3A
−2 −1
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100Yu=18

log(Y)
Y

YN=3,6 YW=90
  −1

    0 1

    1 10

    2 100

log(∆Y) CIELABu4
tristimulus value difference
Ync=L* WRGBnc=100, 52, 87, 31∆Y

dY90=6,93, γ=1,5, 1/γ=1/1,5=0,66
dY18=4,05, Sn=36,98, Dn=13,01
dY3,6=2,36, Yu=18, dYu=4,05

log(dY)=4,05, mu=0,33

L* u=50, dYu=4,05, dYu/Yu=0,2253

L* CIELABu4 =37(Y/Yu)1/1,5+13  (Yu=18, Ync/100<Y<=Ync)
log(dY) = (1/1,5) log[1,5(Yu/36)] + [1−(1/1,5)] log(Y)

application
range
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0,1

  0

  1

  1

 10

  2

100Yu=18

log(Y)
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YN=3,6 YW=90
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    2 100

log(∆Y/∆Yu) CIELABu4 relative 
tristimulus value difference
Ync=L* WRGBnc=100, 52, 87, 31∆Y/∆Yu

dY90/dYu=1,70, γ=1,5, 1/γ=1/1,5=0,66
dY18/dYu=1,00, Sn=36,98, Dn=13,01
dY3,6/dYu=0,58, Yu=18, dYu=4,05

log[(dY)/(dY)u]=0, mu=0,33

L* u=50, dYu=4,05, dYu/Yu=0,2253

L* CIELABu4 =37(Y/Yu)1/1,5+13  (Yu=18, Ync/100<Y<=Ync)
log(dY/dYu) = [1−(1/1,5)] log(Y/Yu)

application
range
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100Yu=18

log(Y)
Y

YN=3,6 YW=90
  −1

    0 1

    1 10

    2 100

log (∆Y/Y)  CIELABu4
tristimulus value sensitivity
Ync=L* WRGBnc=100, 52, 87, 31Sr=(∆Y/Y)

(dY/Y)90=0,0770, γ=1,5, 1/γ=1/1,5=0,66
(dY/Y)18=0,2253, Sn=36,98, Dn=13,01
(dY/Y)3,6=0,6575, Yu=18, dYu=4,05

log(dY/Y)=−0,64, mu=−0,66

L* u=50, dYu=4,05, dYu/Yu=0,2253

L* CIELABu4 =37(Y/Yu)1/1,5+13  (Yu=18, Ync/100<Y<=Ync)
log(dY/Y) = log[1,5(Yu/36)] − (1/1,5) log(Y/Yu)

 = (1/1,5) log[1,5(Yu/36)] − (1/1,5) log(Y)

application
range
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100Yu=18

log(Y)
Y

YN=3,6 YW=90
  −1

    0 1

    1 10

    2 100

log [(∆Y/Y) / (∆Y/Y)u]  CIELABu4 relative 
tistimulus value sensitivity
Ync=L* WRGBnc=100, 52, 87, 31Sr /Sru=(∆Y/Y)/(∆Y/Y)u

(dY/Y)90/(dY/Y)u=0,34, γ=1,5, 1/γ=1/1,5=0,66
(dY/Y)18/(dY/Y)u=1,00, Sn=36,98, Dn=13,01
(dY/Y)3,6/(dY/Y)u=2,91, Yu=18, dYu=4,05

log[(dY/Y)/(dY/Y)u]=0, mu=−0,66

L* u=50, dYu=4,05, dYu/Yu=0,2253

L* CIELABu4 =37(Y/Yu)1/1,5+13  (Yu=18, Ync/100<Y<=Ync)
log[(dY/Y)/(dY/Y)u]  = − (1/1,5) log(Y/Yu)

application
range
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100Yu=18

log(Y)
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YN=3,6 YW=90
  −1

    0 1

    1 10

    2 100

log (Y/∆Y) CIELABu4
tristimulus value contrast
Ync=L* WRGBnc=100, 52, 87, 31Cr=(Y/∆Y)

(Y/dY)90=12,97, γ=1,5, 1/γ=1/1,5=0,66
(Y/dY)18=4,43, Sn=36,98, Dn=13,01
(Y/dY)3,6=1,52, Yu=18, dYu=4,05

log(Y/dY)=0,64, mu=0,66

L* u=50, dYu=4,05, Yu/dYu=4

L* CIELABu4 =37(Y/Yu)1/1,5+13  (Yu=18, Ync/100<Y<=Ync)
log(Y/dY) = − log[1,5(Yu/36)] + (1/1,5) log(Y/Yu)

 = − (1/1,5) log[1,5(Yu/36)] + (1/1,5) log(Y)

application
range
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100Yu=18

log(Y)
Y

YN=3,6 YW=90
  −1

    0 1

    1 10

    2 100

log [(Y/∆Y) / (Y/∆Y)u] CIELABu4 relative
tistimulus value contrast
Ync=L* WRGBnc=100, 52, 87, 31Cr /Cru=(Y/∆Y)/(Y/∆Y)u

(Y/dY)90/(Y/dY)u=2,92, γ=1,5, 1/γ=1/1,5=0,66
(Y/dY)18/(Y/dY)u=1,00, Sn=36,98, Dn=13,01
(Y/dY)3,6/(Y/dY)u=0,34, Yu=18, dYu=4,05

log[(Y/dY)/(Y/dY)u]=0, mu=0,66

L* u=50, dYu=4,05, Yu/dYu=4

L* CIELABu4 =37(Y/Yu)1/1,5+13  (Yu=18, Ync/100<Y<=Ync)
log[(Y/dY)/(Y/dY)u] = (1/1,5) log(Y/Yu)

application
range

 

 

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-test chart BEX4; CIELABu4, l* & L* for Y/Yu with additional data, Ync=(Y&L*)Wnc
Absolute and relative lightness, sensitivity and contrast, Sn=36,98, 1/γ=1/1,5=0,66, Dn=13,01

http://farbe.li.tu-berlin.de/BEX4/BEX4L0NA.TXT /.PS; start output
N: no 3D-linearization (OL) in file (F) or PS-startup (S), page 1/1

see sim
ilar files: http://farbe.li.tu-berlin.de/B

E
X

4/B
E

X
4.H

T
M

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

T
U

B
 registration: 20220301-B

E
X

4/B
E

X
4L0N

A
.T

X
T

 /.P
S

T
U

B
 m

aterial: code=
rha4ta

 application for m
easurem

ent of display output


