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Relationship brightnessB*| + and luminanceLt as function of )
viewing angle¢ for test equal adaptation luminancel ;=300 cd/m’

Relationship brightnessB*| + and luminanceL as function of )
viewing angle¢ for test equal adaptation luminancel ;=300 cd/m’

see separate images of this pager//farbe.li.tu-berlin.de/hepd/hepd.htm

Relationship brightnessB*| + and luminanceLt as function of )
viewing angle¢ for test equal adaptation luminancel ;=200 cd/m’

Relationship brightnessB*| + and luminanceL as function of )
viewing angle¢ for test equal adaptation luminancel ;=200 cd/m’

B*L7(L1, La, ) =Cr(d)LT ~Bo(La ¢)  brightnessB* t
BolLa ) = Cr(9)[So(0) + Su(¢)Lal (n=0,31)

[1]
[2]

Lie(La 0) = [So(®) + Su®)LA " (t=black threshold)  [3]
Lt ¢ Cr(®) So@) Su(9) Bollad) Br L Lalt
300 120" 22,969 0,0718 0,2448 34,60 99,99 375 7
300 100' 23,128 0,0747 0,2494 34,60 99,99 3,75 7
300 90" 23,415 0,1086 0,2526 35,53 99,99 3,99 7§
300 60" 23,973 0,1313 0,2657 37,21 100,00 4,45 6]
300 30" 26,235 0,1797 0,3188 40,48 99,99 5,42 5§
300 20" 27,971 0,2013 0,3555 53,74 100,00 10,10 2
300 10" 30,747 0,2730 0,3984 63,91 99,99 14,37 2
67,0U 120" 22,969 0,0718 0,2448 34,60 49,99U 3,75 7

B*L7(L7, La §) =SAO)LT ~x(La @) brightnessB* [
BolLa $) = Cr () [So(®) + Su(®)Lal (n=0,31) [2

Sd®)=Cr(9) [B]  dxllad) =Bolla ¢) [4]  (s=scaling factor)
Lt ¢ Cr®) So@) Su@) Bollad) Bt Sd(0) dx(Lat)
300 120' 22,969 0,0718 0,2448 34,60 99,99 22,96 3
300 100’ 23,128 0,0747 0,2494 34,60 99,99 22,96 3
300 90' 23415 0,1086 0,2526 35,53 99,99 2312 3
300 60" 23,973 0,313 02657 37,21 100,00 23,41 3
300 30° 26,235 0,1797 0,3188 40,48 99,99 2397 4
300 20" 27,971 0,2013 0,3555 53,74 100,00 26,23 5
300 10' 30,747 0,2730 0,3984 63,91 99,99 27,97 6
67,0U120° 22,969 0,718 0,2448 34,60 49,99U 22,96 3

[1]
[2]

B*L7(L1, La, ) =Cr(¢)LT ~Bo(La ¢)  brightnessB* 1
BolLa ) = Cr(9)[So(0) + Su(¢)Lal (n=0,31)

Lie(La 0) = [So(0) + Su®)LA " (t=black threshold)  [3]
Lt ¢ Cr(®) So@) Su(9) Bollad) Br L Lalt
200 120" 22,969 0,0718 0,2448 30,71 87,99 255 7
200 100' 23,128 0,0747 0,2494 31,54 87,98 2,72 7
200 90" 23,415 0,1086 0,2526 33,11 87,89 3,05 64
200 60" 23,973 0,1313 0,2657 36,07 87,81 3,73 5
200 30" 26,235 0,1797 0,3188 47,94 87,63 6,99 2§
200 20" 27,971 0,2013 0,3555 57,02 87,52 9,95 2
200 10" 30,747 0,2730 0,3984 71,70 87,19 1535 1
449U 120" 22,969 0,0718 0,2448 30,71 43,99U 255 7

B*L7(L7, Lo §) =S(O)LT ~x(La @) brightnessB* [
BolLa §) = Cr () [So(®) + Su(@)Lal (n=0,31) [2

Sd$)=Cr(9) [B]  dx(lad) =Bolla ¢) [4]  (s=scaling factor)
Lt ¢ Cr®) So@) Su@) Bollad) Bt Sd(0) dx(Lad)
200 120 22,969 0,0718 0,2448 30,71 87,99 22,96 3
200 100’ 23,128 0,0747 0,2494 3154 87,98 23,12 3
200 90' 23415 0,1086 0,2526 33,11 87,89 2341 3
200 60° 23,973 01313 02657 36,07 87,81 2397 3
200 30° 26,235 0,1797 0,3188 47,94 87,63 2623 4
200 20" 27,971 0,2013 03555 57,02 87,52 2797 5
200 10' 30,747 0,2730 0,3984 71,70 87,19 30,74 7
449U120° 22,969 0,718 0,2448 30,71 4399U 22,96 3

hep40-1la L,=300, L,=300, Lajdr=1,00Lajdren=1,000" <= ¢ <= 120’

hepd0-2a  L,=300, =300, Lajdr=1,00 Lajdren=1,00 0" <= ¢ <= 120’

hepdl-la La=200, L;=300, Lajdr=0,66Lajdren=0,880" <= ¢ <= 120

hep4l-2a  L4=200, L,=300, Lajdr=0,66 Lajdren=0,880' <= ¢ <= 120

Relationship brightnessB*yt and tristimulus value Y as function of|
viewing angle¢ for test equal adaptation Iuminancd_a:BOOCd/m2

Relationship brightnessB*yt and tristimulus value Yt as function of
viewing angle¢ for test equal adaptation luminancel =300 cdint

Relationship brightnessB*yt and tristimulus value Y as function of|
viewing angle¢ for test equal adaptation Iuminancd_a:ZOOCd/m2

Relationship brightnessB*yt and tristimulus value Yt as function of
viewing angle¢ for test equal adaptation luminancel =200 cdint

B*yr(LT, La ) = [Cr(®)LT ~ BolLa §)]Lra brightnessB*yr  [1]
Bo(La $) = Cr(®)[So(®) + Su®)Lal  (n=0,31,La=(Lsoo/La)") [2]
LveLa ) = [So(®) + Si) LA "L 2 (t=black threshold)

B*vT(LT.La 0) =S(Lad)LT —dy(La ¢)  brightnessB*yr  [1]
Bo(La §) = Cr(0)[So(®) +Si(®)Lal (=031, Lz=(Lsoo/La)") [2]
5($)=Cr(®)Lm [3] dy(Lad) =Bo(La ¢)Lra [4] (s=scaling factor)

B*yr(LT, La ) = [Cr(®)LT ~ BolLa §)]Lra brightnessB*yr  [1]
Bo(La $) = Cr(®)[So(®) + Su®)Lal  (n=0,31,La=(Lsoo/La)") [2]
LveLa ) = [So(®) + Si) LA "L 2 (t=black threshold)

B*vT(LT.La 0) =S(Lad)LT —dy(La ¢)  brightnessB*yy  [1]
Bo(La §) = Cr(0)[So(d) + Si(®)Lal (=031, Lz=(Lsoo/La)") [2]
() =Cr(®)Lm [3] dy(Lad) =Bo(La ¢)Lra [4] (s=scaling factor)
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Yoo 0 Cr®) S®)  Su9) BoLad) Byt Ly Lale|Yr ¢ Cr(9) So@) Si(9) Bollad) Byt sy(Lad)dy(Lad) Yoo 0 Cr(®) S@)  Su) BoLad) Byt Ly  Lale|Yr ¢ Cr(9) So®) Su(9) Bollad) Byt sy(Lad)dy(Lad)
300 120" 22,969 0,0718 0,2448 34,60 99,99 3,75 79300 120’ 22,969 0,0718 0,2448 34,60 99,99 22,96 34§60 200 120" 22,969 0,0718 0,2448 30,71 99,77 2,89 78200 120’ 22,969 0,0718 0,2448 30,71 99,77 26,04 34|82
300 100" 23,128 0,0747 0,2494 34,60 99,99 3,75 79300 100" 23,128 0,0747 0,2494 34,60 99,99 22,96 34160 200 100" 23,128 0,0747 0,2494 3154 99,76 3,08 73200 100" 23,128 0,0747 0,2494 31,54 99,76 26,22 3%J76
300 90" 23,415 0,1086 0,2526 3553 99,99 399 74300 90' 23,415 0,1086 0,2526 3553 99,99 23,12 3%K3 200 90" 23,415 0,1086 0,2526 33,11 99,66 3,46 64200 90' 23,415 0,1086 0,2526 33,11 99,66 26,55 31K5
300 60" 23,973 0,1313 0,2657 37,21 100,00 4,45 67300 60" 23,973 0,1313 0,2657 37,21 100,00 23,41 37R1 200 60" 23,973 0,1313 0,2657 36,07 99,57 423 53(200 60" 23,973 0,1313 0,2657 36,07 99,57 27,18 40PO0
300 30" 26,235 0,1797 0,3188 40,48 99,99 542 53300 30 26,235 0,1797 0,3188 40,48 99,99 23,97 4048 200 30" 26,235 0,1797 0,3188 47,94 99,36 7,93 2§(200 30' 26,235 0,1797 0,3188 47,94 99,36 29,74 5487
300 20" 27,971 0,2013 0,3555 53,74 100,00 10,10 29300 20" 27,971 0,2013 0,3555 53,74 100,00 26,23 53§74 |[[(200 20' 27,971 0,2013 0,3555 57,02 99,24 11,28 20200 20" 27,971 0,2013 0,3555 57,02 99,24 31,71 64K6
300 10" 30,747 0,2730 0,3984 63,91 99,99 14,37 2¢(300 10 30,747 0,2730 0,3984 63,91 99,99 27,97 63pP1 200 10° 30,747 0,2730 0,3984 71,70 98,87 17,41 13200 10' 30,747 0,2730 0,3984 71,70 98,87 34,86 8180
53,1U120" 22,969 0,0718 0,2448 34,60 50,00U 3,75 7923,8U 120" 22,969 0,0718 0,2448 34,60 50,00U 22,96 34|60 |[45,0U 120" 22,969 0,0718 0,2448 30,71 50,00U 2,89 7§19,2U120' 22,969 0,0718 0,2448 30,71 50,00U 26,04 3482
hep40-3a L,=300, =300, Lajdr=1,00Lajdren=1,000' <= ¢ <= 120’ hep40-4a  L,=300, L;=300, Lajdr=1,00Lajdren=1,000' <= ¢ <= 120 hep4l-3a L,=200, L;=300, Lajdr=0,66Lajdren=0,880' <= ¢ <= 120’ hep4l-4a L,=200, =300, Lajdr=0,66Lajdren=0,880' <= ¢ <= 120

Nepd0-3R_R Nepd0-3R_R

Relationship brightnessB* |+ and luminanceL as function of
viewing angle¢ for test equal adaptation luminancel 5= 1000cd/m?

Relationship brightnessB* 1+ and luminanceLy as function of
viewing angle¢ for test equal adaptation Iuminam:a_a=1000cd/m2

Relationship brightnessB* |+ and luminanceL as function of
viewing angle¢ for test equal adaptation luminancel ;=40 cdim?

Relationship brightnessB* |+ and luminanceLy as function of
viewing angle¢ for test equal adaptation luminancel ;=40 cd/m’

B*L7(L1, La $) =Cr($)LT ~Bo(La ¢)  brightnessB* r (][ B*LT(LT, La §) = SA®)LT ~ (Lo 0) brightnessB* [1] B*L7(L1, La $) =Cr($)LT ~Bo(La ¢)  brightnessB* r (][ B*LT(LT, La §) = SG)LT ~ (Lo 0) brightnessB* [1]
Bo(La ‘D):CT@)[&J(@)*SI(%L;] (n=0,31) 2| BolLa $) = Cr(@)[So(d) + Su(@)Lal (n=0,31) [2 Bo(La ‘D):CT@)[&J(@)*SI(%L;] (n=0,31) 2| BolLa ¢) = Cr (@) [So(d) + Su(@)Lal (n=0,31) [2
Lit(La §) = [So(®) + Si(@)Lal (t=black threshold)  [3]ff s(®) =Cr(¢) [8]  dk(La®) =Bo(La ¢) [4]  (s=scaling factor) Lit(La §) = [So(®) + Si(@)Lal (t=black threshold)  [3]ff s(¢) =Cr(¢) [8]  dk(La®) =Bo(La ¢) [4]  (s=scaling factor)
Lt ¢ Cr(®) So¢) Sud) Bollad) B r L  Laliffbr ¢ Cr(@®) Sod) Su¢) BolLad) B*ir  si(¢) du(Lad) Lt ¢ Cr(®) So¢) Sud) Bollad) Br L  Liliffbr ¢ Cr(@®) Sod) Su¢) BolLad) B*ir  s(¢) du(lad)
1000 120° 22,969 0,0718 0,2448 49,51 14598 11,91 8§1000 120° 22,969 0,0718 0,2448 49,51 14598 22,96 4|51 ||40 120° 22,969 0,0718 0,2448 19,29 52,77 056 7Q[40 120° 22,969 0,0718 02448 19,29 52,77 22,96 1
1000 100" 23,128 0,0747 0,2494 50,82 146,02 12,68 741000 100’ 23,128 0,0747 0,2494 50,82 146,02 23,12 5p|82 ||40 100’ 23,128 0,0747 0,2494 19,83 52,74 0,60 6340 100’ 23,128 0,0747 0,2494 19,83 52,74 23,12 1
1000 90' 23,415 0,1086 0,2526 52,89 146,39 13,85 741000 90' 23,415 0,1086 0,2526 52,89 146,39 23,41 52|89 40 90" 23,415 0,1086 0,2526 21,10 52,36 0,71 54|40 90" 23,415 0,1086 0,2526 21,10 52,36 23,41 21
1000 60' 23,973 0,1313 0,2657 57,37 146,66 16,69 5Y1000 60’ 23,973 0,1313 0,2657 57,37 146,66 23,97 5f|37 40 60" 23,973 0,1313 0,2657 23,14 52,08 0,89 44|40 60" 23,973 0,1313 0,2657 23,14 52,08 2397 2
1000 30' 26,235 0,1797 0,3188 75,92 147,37 30,80 341000 30' 26,235 0,1797 0,3188 75,92 147,37 26,23 75|92 40 30" 26,235 0,1797 0,3188 30,96 51,35 1,70 23(40 30" 26,235 0,1797 0,3188 30,96 51,35 26,23 3
1000 20° 27,971 0,2013 0,3555 90,28 147,78 43,81 241000 20’ 27,971 0,2013 0,3555 90,28 147,78 27,97 9|28 |[40 20' 27,971 0,2013 0,3555 36,83 50,93 2,43 14[40 20 27,971 0,2013 0,3555 36,83 50,93 27,97 34
1000 10° 30,747 0,2730 0,3984 112,66149,03 6596 141000 10° 30,747 0,2730 0,3984 112,66 149,03 30,74 1[pP,66 ][40 10" 30,747 0,2730 0,3984 46,83 49,64 3,88 14|40 10° 30,747 0,2730 0,3984 46,83 49,64 30,74 4
221,4020' 22,969 0,0718 0,2448 49,51 72,99U 11,91 83|221,4U20' 22,969 0,0718 0,2448 49,51 72,99U 22,96 49p1 9,1U 120’ 22,969 0,0718 0,2448 19,29 26,38U 0,56 7([9,1U 120" 22,969 0,0718 0,2448 19,29 26,38U 22,96 1!
hep40-5a  L,=1000, L;=300, Lajdr=3,33Lajdren=1,450" <= ¢ <= 120 hep40-6a L,=1000, L4,=300, Lajdr=3,33Lajdren=1,450" <= ¢ <= 120’ hep4l-5a La=40, L,=300, Lajdr=0,13Lajdren=0,53 0’ <= ¢ <= 120’ hep4l-6a La=40, L,=300, Lajdr=0,13Lajdren=0,53 0" <= ¢ <= 120’
Relationship brightnessB*yt and tristimulus value Yy as function of || Relationship brightnessB*yt and tristimulus value Yt as function of Relationship brightnessB*yt and tristimulus value Yy as function of || Relationship brightnessB*yt and tristimulus value Yt as function of
viewing angle¢ for test equal adaptation luminancel ;=1000cd/m" ||viewing angle¢ for test equal adaptation luminancel ;=1000cd/m’ viewing angle¢ for test equal adaptation luminancel ;=40 cd/m viewing angle¢ for test equal adaptation luminancel ;=40 cd/m

B*y7(LT, La ) = [CT(®)LT ~Bol(La $)]Lia brightnessB*yr  [1]
Bo(La, ) = Cr(®)[So(®) +Si®)Lal  (n=0,31,Lra=(Lsoo/La)) [2]
LviLa ) = [So(d) + Si)LA "L 2 (t=black threshold)

Yro ¢ Cr(®) So@) Sud) Bolad) Byt Lyt Lallt
1000 120" 22,969 0,0718 0,2448 49,51 100,51 8,20 8
1000 100' 23,128 0,0747 0,2494 50,82 100,53 8,73 7
1000 90' 23,415 0,1086 0,2526 52,89 100,79 9,54 7
1000 60" 23,973 0,1313 0,2657 57,37 100,97 11,49 5
1000 30 26,235 0,1797 0,3188 75,92 101,46 21,21 3.
1000 20" 27,971 0,2013 0,3555 90,28 101,75 30,16 2
1000 10° 30,747 0,2730 0,3984 112,66102,61 4541 1
92,9U 120" 22,969 0,0718 0,2448 49,51 50,00U 8,20 8

B*v1(LT Lo §) = §(Lad)LT —dy(La §)  brightnessBryr  [1]
Bol(La §) = Cr(®)[So(0) +Si(@)Lal (=031, La=(Laoo/La)) [2]
5($)=Cr(@®)La 3] dy(Lad) =Bo(La $)Lra [4] (s=scaling factor)

Yoo 0 Cr(®) So®) Su®) Bollad) B*yr s/(Lad)dy(lad)
1000 120" 22,969 0,0718 0,2448 49,51 100,51 1581 3
1000 100" 23,128 0,0747 02494 50,82 100,53 1592 3
1000 90' 23,415 0,1086 0,2526 52,89 100,79 1612 3
1000 60' 23973 0,313 0,2657 57,37 100,97 1650 3!
1000 30° 26,235 0,1797 0,3188 7592 101,46 18,06 5
1000 20' 27,971 02013 0,3555 90,28 101,75 19,25 6!
1000 10° 30,747 02730 0,3984 112,66102,61 21,16 7
48,0U120' 22,969 0,0718 0,2448 49,51 50,00U 1581 3

B*y7(LT, La ) = [CT(®)LT ~Bo(La $)]Lia brightnessB*yr  [1]
Bo(La, ) = Cr(®)[So(®) +Si®)Lal  (n=0,31,Lra=(Lsoo/La)) [2]
LveLa ) = [So(d) + Si)LAT "L 2 (t=black threshold)

Yro ¢ Cr(®) So@) Sud) Bolad) Byt Lyt Lallt

40 120" 22,969 0,0718 0,2448 19,29 98,56 1,06 7
40 100" 23,128 0,0747 0,2494 19,83 98,49 1,13 65
40 90" 23,415 0,1086 0,2526 21,10 97,79 1,33 5§
40 60" 23,973 0,1313 0,2657 23,14 97,26 1,66 44
40 30" 26,235 0,1797 0,3188 30,96 95,90 3,18 23
40 20" 27,971 0,2013 0,3555 36,83 95,11 454 14
40 10" 30,747 0,2730 0,3984 46,83 92,71 7,25 1d
26,4U 120" 22,969 0,0718 0,2448 19,29 50,00U 1,06 7

B*v1(LT La §) = §(Lad)LT —dy(La §)  brightnessBryr  [1]
Bol(La §) = Cr(®)[So(0) +Si(@)Lal (=031, La=(Laoo/La)) [2]
5($) =Cr(®)Lm [3] dy(Lad) =Bo(La $)Lra [4] (s=scaling factor)

Yoo 0 Cr(®) So#) Su®) Bollad) B*yr s/(Lad)dy(lad)
40 120' 22,969 00718 0,2448 1929 9856 42,89 3
40 100" 23128 00747 0,2494 19,83 9849 4319 3
40 90" 23,415 0,1086 0,2526 21,10 97,79 43,72 39
40 60" 23,973 01313 02657 23,14 97,26 44,77 4
40 30" 26,235 0,1797 0,3188 30,96 9590 48,99 57
40 20" 27,971 02013 03555 36,83 9511 52,23 6
40 10' 30,747 0,2730 03984 46,83 92,71 57,42 87|
9,4U 120 22,969 00718 0,2448 19,29 50,00U 42,89 3
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hepd0-7a_ Lo=1000, =300, Lajdr=3,33 Lajdren=1,450 <= § <= 120

hepd0-8a__L=1000, =300, Lajdr=3,33Lajdren=1,450 <= § <= 120"

| hep40-3R_R

hep4l-7a La=40, L=300, Lajdr=0,13Lajdren=0,53 0’ <= ¢ <= 120’

hepdl-8a_Lo=40, =300, Lajdr=0,13 Lajdren=0,530' <= § <= 120"
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TUB-test chart hep4; HAULAB, scaling of achromatic colours in white surround of 180 degre
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Haubner(1980), Adaptationt,,z=300, 1000, 200 & 40cd/&n7 viewing angles 120’ to 10’
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