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Fab(xr )=unbunte Rezeptorerregung, TUB-Modell
Fab(xr ) = b 10xr /a’ − 10−xr /a’

10xr /a’ + 10−xr /a’ a=1,00, b=1,00 e=2,718282
a’=a ln(10)=2,302

10xr =eln(10) xr , 10xr /ln(10)=exr

10xr /a’=10xr  / [a ln(10)]=exr /a
F’ab(xr ) = [4b] / [{10xr /a’ +10−xr /a’ }2]

a=1,00; b=1,00
F’1_1(xr )Asymptote W
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a=1,00; b=1,00 F’1_1(xr )
Asymptote W
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m
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%*************************************
%BEG Pixel image
546 406 translate

%!PS-Adobe-3.0 EPSF-3.0
%%Creator: GraphicConverter 12
%%Title: roman16_01_highkey_lowres.eps
%%CreationDate: 2024-03-20
%%Pages: 1
%%BoundingBox: 0 0 157 115
%%EndComments
%%BeginProlog
/readstring {
  currentfile exch readhexstring pop
} bind def
/rpicstr 329 string def
/gpicstr 329 string def
/bpicstr 329 string def
%%EndProlog
%%Page: 1 1
gsave
0 0 translate
157 1.3 mul 115 1.3 mul scale

{ } settransfer

329 240 8
[ 329 0 0 -240 0 240 ]
{ rpicstr readstring }
{ gpicstr readstring }
{ bpicstr readstring }
true 3
colorimage
fffffffffffffffffffffffffffff..
..
%grestore
%showpage
%%EOF
%END Pixel image
%***********************************

Dies ist ein Beispiel−EPS−Code eines Beispielbildes.
Diese Zeile erzeugt das Bild an der oberen rechten Position.

Die Software "GraphicConverter" hat das EPS−Format erzeugt.
Etwa 70 Formate können in das EPS-Format gewandelt werden.

Beispieldatei mit diesem Bild:
http://farbe.li.tu-berlin.de/fgl0/fgl0f1p0.txt
http://farbe.li.tu-berlin.de/fgl0/fgl0f1p0.pdf

Der PS-Operator "1.3 mul" erzeugt die Größe an der Position.

Der PS-Operator "{ } settransfer" erlaubt Gamma-Änderung.
Änderung erfolgt nur, falls die Prozedur FF_CM vorhanden ist.

Änderung erfolgt für die angestrebte Bildänderung nur mit dem
Rahmendateifarbmanagement (FF_CM), zum Beispiel mit
Gammaänderung oder Transfer cmyk <−> rgb in zwei Richtungen.
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%*******************************************
%BEG Frame File Linearization Method (FF_LM)
%Combined transfers: setgray, setrgbcolor, setcmykcolor
%                and settransfer, setcolortransfer

/FF_LM_setgrayF0 {setgray} bind def
/FF_LM_setrgbcolorF0 {setrgbcolor} bind def
/FF_LM_setcmykcolorF0 {setcmykcolor} bind def
/FF_LM_transferF0 {settransfer} bind def
/FF_LM_colortransferF0 {setcolortransfer} bind def
/FF_LM_xchart_gammaF {/xchart where {pop /xchartN xchart 8 idiv def
                                         /xchartP xchart
                                         xchart 8 idiv 8 mul sub def}
                                    {/xchartN 2.0 def %default
                                     /xchartP 0.5 def} ifelse
                      /gammaF 2.4 xchartP 0.18 mul sub 2.4 div
                            1 2.4 xchartN 0.18 mul sub 2.4 div div mul def
                       gammaF exp gammaR mul
                      } def

/FF_LM_setrgbcolorF {%FF_LM_setrgbcolorF
                     /FF_LM_b0L exch def /FF_LM_g0L exch def
                     /FF_LM_r0L exch def
                     FF_LM_r0L 0 le {/FF_LM_r0L 0.0001 def} if
                     FF_LM_g0L 0 le {/FF_LM_g0L 0.0001 def} if
                     FF_LM_b0L 0 le {/FF_LM_b0L 0.0001 def} if
                     /FF_LM_r1F FF_LM_r0L FF_LM_xchart_gammaF def
                     /FF_LM_g1F FF_LM_g0L FF_LM_xchart_gammaF def
                     /FF_LM_b1F FF_LM_b0L FF_LM_xchart_gammaF def
                     FF_LM_r1F FF_LM_g1F FF_LM_b1F
                     FF_LM_setrgbcolorF0
                    } def %FF_LM_setrgbcolorF

/FF_LM_transferF {{FF_LM_xchart_gammaF} FF_LM_transferF0} def

/FF_LM_colortransferF {{FF_LM_xchart_gammaF} {FF_LM_xchart_gammaF}
                       {FF_LM_xchart_gammaF} FF_LM_colortransferF0} def

%END Frame File Linearization Method (FF_LM)
%*******************************************

Beispiel-EPS-Code für EPS-Bilder, vergleiche
http://farbe.li.tu-berlin.de/fgk9/fgk9f1p0.txt
http://farbe.li.tu-berlin.de/fgk9/fgk9f1p0.pdf

Externe Werte der Rahmendatei (FF):
xchart=0, 1, ..., 8
für den Bereich 0,5 <= gammaF >=2

Beispiel-GammaR-Werte für HDR-Kopfraum:
gammaR=0,64 (2 Blenden);
gammaR=0,8 (1 Blende); 1,0 (SDR)
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 Büro
20o

Yg LgYw Lw

2,6o

Y, L

∆Y ∆L

20o

Yg LgYw Lw

2,6o

Y, L

∆Y ∆L
0mm
1mm
2mm

Bürobeobachtungsabstand 500mm  
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Farbmusterlücke in mm
0,0 0,5 1,0 1,5 2,0

0,0

0,5

1,0

1,5

Farbdifferenz ∆E*ab an Schwelle
colour pair

L*  a*  b*
50     0    0
90     0    0
10     0    0
50   40    0
50 −40    0
50     0   40
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10°8°

Yw=6Yg
tp=25s

Yg LgYw Lw

Yw=88,6, Yg=14,4, Lw=300cd/m2, Lg=50cd/m2

0,01Yw<=Y<=100Yw (YD<=200,YP<=1200)
Lw=300cd/m2(120cd/m2), xP=0,33, yP=0,36
K. Richter, BAM Report 115 (1985), 60−92
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L / ∆L  Infeldschwellen-Kontrast
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Umfeld-Leuchtdichte
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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
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Bilder und Daten L / ∆L  Infeldschwellen-Kontrast
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i x=logL 0,1 1 10 100 1000 cd/m2
0 −2.999
1 −2.749
2 −2.499
3 −2.249
4 −1.999
5 −1.749
6 −1.499
7 −1.249
8 −0.999
9 −0.749
10 −0.499
11 −0.249
12 0.0
13 0.25
14 0.5
15 0.75
16 1.0
17 1.25
18 1.5
19 1.75
20 2.0
21 2.25
22 2.5
23 2.75
24 3.0
25 3.25
26 3.5
27 3.75
28 4.0
29 4.25
30 4.5

0.201
0.354
0.62
1.076
1.831
3.023
4.759
6.99
9.383
11.381
12.515
12.687
12.119
11.131
9.975
8.81
7.716
6.724
5.844
5.071
4.396
3.809
3.3
2.858
2.475
2.144
1.856
1.608
1.392
1.206
1.044

i x=logL 0,1 1 10 100 1000 cd/m2
0 −2.999
1 −2.749
2 −2.499
3 −2.249
4 −1.999
5 −1.749
6 −1.499
7 −1.249
8 −0.999
9 −0.749
10 −0.499
11 −0.249
12 0.0
13 0.25
14 0.5
15 0.75
16 1.0
17 1.25
18 1.5
19 1.75
20 2.0
21 2.25
22 2.5
23 2.75
24 3.0
25 3.25
26 3.5
27 3.75
28 4.0
29 4.25
30 4.5

0.04
0.071
0.126
0.223
0.393
0.691
1.201
2.054
3.419
5.447
8.136
11.153
13.83
15.517
15.98
15.434
14.275
12.849
11.377
9.978
8.703
7.567
6.568
5.695
4.935
4.275
3.703
3.207
2.778
2.405
2.083

i x=logL 0,1 1 10 100 1000 cd/m2
0 −2.999
1 −2.749
2 −2.499
3 −2.249
4 −1.999
5 −1.749
6 −1.499
7 −1.249
8 −0.999
9 −0.749
10 −0.499
11 −0.249
12 0.0
13 0.25
14 0.5
15 0.75
16 1.0
17 1.25
18 1.5
19 1.75
20 2.0
21 2.25
22 2.5
23 2.75
24 3.0
25 3.25
26 3.5
27 3.75
28 4.0
29 4.25
30 4.5

0.008
0.014
0.025
0.044
0.079
0.14
0.247
0.437
0.769
1.34
2.302
3.858
6.216
9.433
13.193
16.728
19.163
20.069
19.617
18.286
16.538
14.685
12.9
11.262
9.798
8.506
7.377
6.393
5.539
4.798
4.155

i x=logL 0,1 1 10 100 1000 cd/m2
0 −2.999
1 −2.749
2 −2.499
3 −2.249
4 −1.999
5 −1.749
6 −1.499
7 −1.249
8 −0.999
9 −0.749
10 −0.499
11 −0.249
12 0.0
13 0.25
14 0.5
15 0.75
16 1.0
17 1.25
18 1.5
19 1.75
20 2.0
21 2.25
22 2.5
23 2.75
24 3.0
25 3.25
26 3.5
27 3.75
28 4.0
29 4.25
30 4.5

0.002
0.003
0.005
0.009
0.016
0.028
0.049
0.087
0.155
0.275
0.486
0.855
1.494
2.577
4.347
7.073
10.894
15.535
20.136
23.565
25.122
24.878
23.39
21.267
18.945
16.674
14.572
12.685
11.017
9.556
8.283

i x=logL 0,1 1 10 100 1000 cd/m2
0 −2.999
1 −2.749
2 −2.499
3 −2.249
4 −1.999
5 −1.749
6 −1.499
7 −1.249
8 −0.999
9 −0.749
10 −0.499
11 −0.249
12 0.0
13 0.25
14 0.5
15 0.75
16 1.0
17 1.25
18 1.5
19 1.75
20 2.0
21 2.25
22 2.5
23 2.75
24 3.0
25 3.25
26 3.5
27 3.75
28 4.0
29 4.25
30 4.5

0.0
0.001
0.001
0.002
0.003
0.005
0.01
0.017
0.031
0.055
0.097
0.172
0.305
0.54
0.951
1.665
2.882
4.889
8.029
12.537
18.21
24.121
28.852
31.34
31.474
29.874
27.325
24.428
21.544
18.851
16.421
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Bilder und Daten (L/∆L) / (L/∆L)u Infeldschwellen-Relativkontrast
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i x=logL 0,1 1 10 100 1000 cd/m2
0 −2.999
1 −2.749
2 −2.499
3 −2.249
4 −1.999
5 −1.749
6 −1.499
7 −1.249
8 −0.999
9 −0.749
10 −0.499
11 −0.249
12 0.0
13 0.25
14 0.5
15 0.75
16 1.0
17 1.25
18 1.5
19 1.75
20 2.0
21 2.25
22 2.5
23 2.75
24 3.0
25 3.25
26 3.5
27 3.75
28 4.0
29 4.25
30 4.5

0.021
0.038
0.066
0.115
0.195
0.322
0.507
0.745
1.0
1.213
1.334
1.352
1.292
1.186
1.063
0.939
0.822
0.717
0.623
0.54
0.468
0.406
0.352
0.305
0.264
0.228
0.198
0.171
0.148
0.128
0.111

i x=logL 0,1 1 10 100 1000 cd/m2
0 −2.999
1 −2.749
2 −2.499
3 −2.249
4 −1.999
5 −1.749
6 −1.499
7 −1.249
8 −0.999
9 −0.749
10 −0.499
11 −0.249
12 0.0
13 0.25
14 0.5
15 0.75
16 1.0
17 1.25
18 1.5
19 1.75
20 2.0
21 2.25
22 2.5
23 2.75
24 3.0
25 3.25
26 3.5
27 3.75
28 4.0
29 4.25
30 4.5

0.003
0.005
0.009
0.016
0.028
0.05
0.087
0.149
0.247
0.394
0.588
0.806
1.0
1.122
1.155
1.116
1.032
0.929
0.823
0.721
0.629
0.547
0.475
0.412
0.357
0.309
0.268
0.232
0.201
0.174
0.151

i x=logL 0,1 1 10 100 1000 cd/m2
0 −2.999
1 −2.749
2 −2.499
3 −2.249
4 −1.999
5 −1.749
6 −1.499
7 −1.249
8 −0.999
9 −0.749
10 −0.499
11 −0.249
12 0.0
13 0.25
14 0.5
15 0.75
16 1.0
17 1.25
18 1.5
19 1.75
20 2.0
21 2.25
22 2.5
23 2.75
24 3.0
25 3.25
26 3.5
27 3.75
28 4.0
29 4.25
30 4.5

0.0
0.001
0.001
0.002
0.004
0.007
0.013
0.023
0.04
0.07
0.12
0.201
0.324
0.492
0.688
0.873
1.0
1.047
1.024
0.954
0.863
0.766
0.673
0.588
0.511
0.444
0.385
0.334
0.289
0.25
0.217

i x=logL 0,1 1 10 100 1000 cd/m2
0 −2.999
1 −2.749
2 −2.499
3 −2.249
4 −1.999
5 −1.749
6 −1.499
7 −1.249
8 −0.999
9 −0.749
10 −0.499
11 −0.249
12 0.0
13 0.25
14 0.5
15 0.75
16 1.0
17 1.25
18 1.5
19 1.75
20 2.0
21 2.25
22 2.5
23 2.75
24 3.0
25 3.25
26 3.5
27 3.75
28 4.0
29 4.25
30 4.5

0.0
0.0
0.0
0.0
0.001
0.001
0.002
0.003
0.006
0.011
0.019
0.034
0.059
0.103
0.173
0.282
0.434
0.618
0.802
0.938
1.0
0.99
0.931
0.847
0.754
0.664
0.58
0.505
0.439
0.38
0.33

i x=logL 0,1 1 10 100 1000 cd/m2
0 −2.999
1 −2.749
2 −2.499
3 −2.249
4 −1.999
5 −1.749
6 −1.499
7 −1.249
8 −0.999
9 −0.749
10 −0.499
11 −0.249
12 0.0
13 0.25
14 0.5
15 0.75
16 1.0
17 1.25
18 1.5
19 1.75
20 2.0
21 2.25
22 2.5
23 2.75
24 3.0
25 3.25
26 3.5
27 3.75
28 4.0
29 4.25
30 4.5

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.001
0.001
0.002
0.003
0.005
0.01
0.017
0.03
0.053
0.092
0.155
0.255
0.398
0.579
0.766
0.917
0.996
1.0
0.949
0.868
0.776
0.685
0.599
0.522
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Bilder und Daten (L/∆L) / (L/∆L)max Infeldschwellen-Relativkontrast
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i x=logL 0,1 1 10 100 1000 cd/m2
0 −2.999
1 −2.749
2 −2.499
3 −2.249
4 −1.999
5 −1.749
6 −1.499
7 −1.249
8 −0.999
9 −0.749
10 −0.499
11 −0.249
12 0.0
13 0.25
14 0.5
15 0.75
16 1.0
17 1.25
18 1.5
19 1.75
20 2.0
21 2.25
22 2.5
23 2.75
24 3.0
25 3.25
26 3.5
27 3.75
28 4.0
29 4.25
30 4.5

0.016
0.028
0.049
0.085
0.144
0.238
0.375
0.551
0.74
0.897
0.986
1.0
0.955
0.877
0.786
0.694
0.608
0.53
0.461
0.4
0.347
0.3
0.26
0.225
0.195
0.169
0.146
0.127
0.11
0.095
0.082

i x=logL 0,1 1 10 100 1000 cd/m2
0 −2.999
1 −2.749
2 −2.499
3 −2.249
4 −1.999
5 −1.749
6 −1.499
7 −1.249
8 −0.999
9 −0.749
10 −0.499
11 −0.249
12 0.0
13 0.25
14 0.5
15 0.75
16 1.0
17 1.25
18 1.5
19 1.75
20 2.0
21 2.25
22 2.5
23 2.75
24 3.0
25 3.25
26 3.5
27 3.75
28 4.0
29 4.25
30 4.5
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0.865
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0.712
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0.474
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0.356
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0.268
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i x=logL 0,1 1 10 100 1000 cd/m2
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3 −2.249
4 −1.999
5 −1.749
6 −1.499
7 −1.249
8 −0.999
9 −0.749
10 −0.499
11 −0.249
12 0.0
13 0.25
14 0.5
15 0.75
16 1.0
17 1.25
18 1.5
19 1.75
20 2.0
21 2.25
22 2.5
23 2.75
24 3.0
25 3.25
26 3.5
27 3.75
28 4.0
29 4.25
30 4.5
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0.002
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0.007
0.012
0.022
0.038
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0.115
0.192
0.31
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0.834
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1.0
0.977
0.911
0.824
0.732
0.643
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0.424
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0.239
0.207

i x=logL 0,1 1 10 100 1000 cd/m2
0 −2.999
1 −2.749
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4 −1.999
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8 −0.999
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10 −0.499
11 −0.249
12 0.0
13 0.25
14 0.5
15 0.75
16 1.0
17 1.25
18 1.5
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20 2.0
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24 3.0
25 3.25
26 3.5
27 3.75
28 4.0
29 4.25
30 4.5

0.0
0.0
0.0
0.0
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0.001
0.002
0.003
0.006
0.011
0.019
0.034
0.059
0.103
0.173
0.282
0.434
0.618
0.802
0.938
1.0
0.99
0.931
0.847
0.754
0.664
0.58
0.505
0.439
0.38
0.33

i x=logL 0,1 1 10 100 1000 cd/m2
0 −2.999
1 −2.749
2 −2.499
3 −2.249
4 −1.999
5 −1.749
6 −1.499
7 −1.249
8 −0.999
9 −0.749
10 −0.499
11 −0.249
12 0.0
13 0.25
14 0.5
15 0.75
16 1.0
17 1.25
18 1.5
19 1.75
20 2.0
21 2.25
22 2.5
23 2.75
24 3.0
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26 3.5
27 3.75
28 4.0
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0.766
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0.996
1.0
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0.868
0.776
0.685
0.599
0.522
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TUB-Prüfvorlage igi3; Q/Fab/cb(xr) visuelle Erregung und Ableitung. Mathematische Berechnung 
der Ableitung mit Quotientenregel; Berechnung von Kontrast L/∆L und Unterscheidung ∆L.

http://farbe.li.tu-berlin.de/igi3/igi3l0n1.txt /.ps; nur Vektorgrafik VG; Start-Ausgabe
Siehe separate Bilder dieser Ausgabe: http://farbe.li.tu-berlin.de/igi3/igi3.htm
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