
eea00−1n, CEA10−1N

log ∆ Y = log | Y2 − Y1|

logY

Y=tristimulus value
= YU (surround grey)
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eea00−2n, CEA10−2N

Viewing situations of adjacent greys

Viewing situations of separated greys
1A R=reflection

RU=0,18

R; R+∆R

2A Y=tristimulus value
YU=18

Y; Y+∆Y

3A L=luminance
LU=28 cd/m2

L; L+∆L

1B R=reflection
RU=0,18

R; R+∆R

2B Y=tristimulus value
YU=18

Y; Y+∆Y

3B L=luminance
LU=28 cd/m2

L; L+∆L

 
eea00−3n, CEA10−3N

Viewing situations of adjacent greys

Viewing situations of separated greys
1A

YN=3,6

L; L+∆L

2A
YU=18

L; L+∆L

3A
YW=90

L; L+∆L

1B
YN=3,6

L; L+∆L

2B
YU=18

L; L+∆L

3B
YW=90

L; L+∆L

 
eea00−4n, CEA10−4N

sensation scaling functions

adaptation on surround white W

adaptation on surround grey U

description with CIELAB 1976

adaptation on surround black N

lightness L* and tristimulus value Y 

L* W = 100 ( Y / 100)1/2,0

L* U = 100 ( Y / 100)1/2,4

L* CIELAB  = 116 ( Y / 100)1/3,0 − 16

L* N = 100 ( Y / 100)1/3,0

 
eea00−5n, CEA10−5N

colour sample gap in mm
0,0 0,5 1,0 1,5 2,0

0,0

0,5

1,0

1,5

colour difference ∆E*ab at threshold
colour pair

L*  a*  b*
50     0    0Z
90     0    0W
10     0    0N
50   40    0R
50 −40    0G
50     0   40Y

 
eea00−6n

log [ ∆L ]  central-field threshold
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surround-field
luminance
Lu/[cd/m2]
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L*  =V (Ls/s)n[(1−s+s L/Ls)n−1] [1]
n = −0,25 [2]
V = 1/(0,036n Lu

−0,30) [3]
Ls = 0,025Lu

0,705 [4]
s = 1/[1+(n V Ls

n)1/(1-n)] [5]
Lu = 0,1; 1; 10; 100; 1000 cd/m2 [6]
dL=[1/nV][Ls/s]1−n[1−s+s L/Ls]1−n [7]

L*  =V (Ls/s)n[(1−s(L−Ls)/Ls)n−1] [8]
dL=[1/nV][Ls/s]1−n[(1−s(L−Ls)/Ls)1−n] [9]

Richter, K. (1993), CIE proceedings,
Advanced Colorimetry, p. 79−84, CIE3 &
http://color.li.tu-berlin.de/BUA4BF.PDF

 
eea00−7n

L / ∆L  central-field threshold contrast
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Lu/[cd/m2]
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L*  =V (Ls/s)n[(1−s+s L/Ls)n−1] [1]
n = −0,25 [2]
V = 1/(0,036n Lu

−0,30) [3]
Ls = 0,025Lu

0,705 [4]
s = 1/[1+(n V Ls

n)1/(1-n)] [5]
Lu = 0,1; 1; 10; 100; 1000 cd/m2 [6]
dL=[1/nV][Ls/s]1−n[1−s+s L/Ls]1−n [7]

L*  =V (Ls/s)n[(1−s(L−Ls)/Ls)n−1] [8]
dL=[1/nV][Ls/s]1−n[(1−s(L−Ls)/Ls)1−n] [9]

Richter, K. (1993), CIE proceedings,
Advanced Colorimetry, p. 79−84, CIE3 &
http://color.li.tu-berlin.de/BUA4BF.PDF

 

 
eea00−8n, CEA10−8N

L / ∆ L = L / | L2 − L1|
CIELAB

L /∆ L = const.

0,1s

>5s
thresholds

scaling
>5s
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eea01−1n, CEA30−1N

log ( ∆ L r ) = log (| Lr2 − Lr1|)

∆ L r  = | Lr2 − Lr1| = Relative luminance difference

L r=L/Lu
Lu= 50 cd/m2

combine laws:

logLaw=1,0logLr
logLas=0,5logLr

Samples:
adjacent

Weber law:
log (∆L rw ) = logL r
∆L rw / L r  = const

Samples:
separated

Stevens law:
log (∆L rs) = 0,5 logL r
∆L rs = const L r

0,5

L ru=1

Lr1 Lr2

L ru=1

Lr1 Lr2

 
eea01−2n, CEA30−2N

log ( ∆ L r ) = log (| Lr2 − Lr1|)
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x=logL r

L ru =1

L r=L/Lu
Lu= 50 cd/m2

combine laws:

logLaw=1,0logLr
logLas=0,5logLr

Samples:
adjacent

Weber law:
log (∆L rw ) = logL r
∆L rw / Law = const

Samples:
separated

Stevens law:
log (∆L rs) = 0,5 logL r
∆L rs / Las = const

xo Office luminance range

Adaptation to constant
surround luminance Lu

Lw=4,5Lu
w = white border
u = surround

L ru=1

Lr1 Lr2

L ru=1

Lr1 Lr2

 
eea01−1n, CEA31−3n, eeg21−1n

log ( ∆ L r ) = log (| Lr2 − Lr1|)

∆ L r  = | Lr2 − Lr1| = Relative luminance difference

L r=L/Lu
Lu= 50 cd/m2

combine laws:

logLaw=1,0logLr
logLas=0,5logLr

Samples:
adjacent

Weber law:
log (∆L rw ) = logL r
∆L rw / L r  = const

Samples:
separated

Stevens law:
log (∆L rs) = 0,5 logL r
∆L rs = const L r

0,5

L ru=1

Lr1 Lr2

L ru=1

Lr1 Lr2

 
eea01−2n, CEA31−4n, eeg21−2n

log ( ∆ L r ) = log (| Lr2 − Lr1|)
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x=logL r

L ru =1

L r=L/Lu
Lu= 50 cd/m2

combine laws:

logLaw=1,0logLr
logLas=0,5logLr

Samples:
adjacent

Weber law:
log (∆L rw ) = logL r
∆L rw / Law = const

Samples:
separated

Stevens law:
log (∆L rs) = 0,5 logL r
∆L rs / Las = const

xo Office luminance range

Adaptation to constant
surround luminance Lu

Lw=4,5Lu
w = white border
u = surround

L ru=1

Lr1 Lr2

L ru=1

Lr1 Lr2

 
eea01−1n, CEA31−3n, eeg21−1n

log ( ∆ L r ) = log (| Lr2 − Lr1|)

∆ L r  = | Lr2 − Lr1| = Relative luminance difference

L r=L/Lu
Lu= 50 cd/m2

combine laws:

logLaw=1,0logLr
logLas=0,5logLr

Samples:
adjacent

Weber law:
log (∆L rw ) = logL r
∆L rw / L r  = const

Samples:
separated

Stevens law:
log (∆L rs) = 0,5 logL r
∆L rs = const L r

0,5

L ru=1

Lr1 Lr2

L ru=1

Lr1 Lr2

 
eea01−2n, CEA31−4n, eeg21−2n

log ( ∆ L r ) = log (| Lr2 − Lr1|)
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x=logL r

L ru =1

L r=L/Lu
Lu= 50 cd/m2

combine laws:

logLaw=1,0logLr
logLas=0,5logLr

Samples:
adjacent

Weber law:
log (∆L rw ) = logL r
∆L rw / Law = const

Samples:
separated

Stevens law:
log (∆L rs) = 0,5 logL r
∆L rs / Las = const

xo Office luminance range

Adaptation to constant
surround luminance Lu

Lw=4,5Lu
w = white border
u = surround

L ru=1

Lr1 Lr2

L ru=1

Lr1 Lr2

 
eea01−1n, CEA31−3n, eeg21−1n

log ( ∆ L r ) = log (| Lr2 − Lr1|)

∆ L r  = | Lr2 − Lr1| = Relative luminance difference

L r=L/Lu
Lu= 50 cd/m2

combine laws:

logLaw=1,0logLr
logLas=0,5logLr

Samples:
adjacent

Weber law:
log (∆L rw ) = logL r
∆L rw / L r  = const

Samples:
separated

Stevens law:
log (∆L rs) = 0,5 logL r
∆L rs = const L r

0,5

L ru=1

Lr1 Lr2

L ru=1

Lr1 Lr2

 

 
eea01−1n, CEA31−3n, eeg21−1n

log ( ∆ L r ) = log (| Lr2 − Lr1|)

∆ L r  = | Lr2 − Lr1| = Relative luminance difference

L r=L/Lu
Lu= 50 cd/m2

combine laws:

logLaw=1,0logLr
logLas=0,5logLr

Samples:
adjacent

Weber law:
log (∆L rw ) = logL r
∆L rw / L r  = const

Samples:
separated

Stevens law:
log (∆L rs) = 0,5 logL r
∆L rs = const L r

0,5
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L ru=1
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TUB-test chart eea0; Colour thresholds and colour spaces; line elements of colourimetry
Comparison of scaling, threshold, and  contrast functions for different applications
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