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Relationship brightnessB*  and luminanceLt as function
of tristimulus value Yy for the adaptation luminanceL ;=1500cd/m'

Relationship brightnessB* 1 and luminanceLt as function )
of tristimulus value Y7 for the adaptation luminancel ;=1500cd/m'

see separate images of this paggr://farbe.li.tu-berlin.de/hes7/hes7.htm

Relationship brightnessB*  and luminanceLt as function

of tristimulus value Y7 for the adaptation luminancel ;=30 cdim?

Relationship brightnessB* 1 and luminanceLt as function R
of tristimulus value Y7 for the adaptation luminanceL ;=30 cd/m'

Bir (L1, La ) =Cr(d)LT ~BalLa ¢) brightnessBY ; [1]

Bir (LT, La §) = SAO)LT ~ dralLas 0) brightnessB* 1 [1]

Ba(Lav¢):CT(¢)[SO(¢)+31(¢1)/L§] (n=0,31) 12| BalLa ) = Cr()[So(d) + Su(d)Lal (n=0,31) [2
Lie(La ¢):[so(¢)+sl(¢)L2] " (t=black threshold)  [3]|[ s«(¢) =Cr () [3] dya(h) =Ba(La ¢) [4] (s=scaling factor)
Lt ¢ Cr(®) So@) Si(9) Ballad) By L Liliffbr ¢ Cr(®) So9) Su¢) Ballad) Bir  sd(¢) dxa(9)
3000 120" 22,969 0,0718 0,2448 68,92 205,89 34,63 8{3000 120’ 22,969 0,0718 0,2448 68,92 205,89 22,96 68|92
3000 100° 23,128 0,0747 0,2494 68,92 205,89 34,63 8§3000 100" 23,128 0,0747 0,2494 68,92 205,89 22,96 6|92
3000 90" 23,415 0,1086 0,2526 68,92 205,97 36,85 8J3000 90’ 23,415 0,1086 0,2526 68,92 205,97 23,12 79|75
3000 60° 23,973 0,1313 0,2657 68,92 206,83 39,74 743000 60' 23,973 0,1313 0,2657 68,92 206,83 23,41 7|32
3000 30" 26,235 0,1797 0,3188 68,92 207,45 47,58 6%3000 30" 26,235 0,1797 0,3188 68,92 207,45 23,97 79|38
3000 20" 27,971 0,2013 0,3555 68,92 209,08 87,17 343000 20° 27,971 0,2013 0,3555 68,92 209,08 26,23 10§81
3000 10' 30,747 0,2730 0,3984 68,92 210,08 123,95 243000 10’ 30,747 0,2730 0,3984 68,92 210,03 27,97 1P§,62
3000 120° 22,969 0,0718 0,2448 68,92 205,89 34,63 8§3000 120" 22,969 0,0718 0,2448 68,92 205,89 22,96 6|92
hes70-1a =0, L,=300,L4=3000,$=120", B,;=68,92 B ;=205,89 hes70-2aJ=0, =300, L;~3000,§=120', B;=68,92,B% ; =205,89,522,96,0,5=68,92

Bir (L1, La ) =Cr(d)LT ~BalLa ¢) brightnessBY ; [1]

Ba(La 9) = CT()[So(0) + Su(¢)Lal (n=0,31) 2]
Lueba §) = [So(@) + Su@)LA " (t=black threshold)  [3]
Lt ¢ Ci®) So®) Su@) Balla®) By L Lalt
30 120' 22,969 0,0718 02448 17,78 4813 043 6
30 100° 23128 0,0747 02494 17,78 48,09 046 64
30 90' 23,415 0,1086 0,2526 17,78 47,68 0,55 53
30 60 23,973 0,313 0,2657 17,78 47,37 0,69 43
30 30 26,235 0,797 0,3188 17,78 46,57 1,34 22
30 200 27,971 02013 0,3555 17,78 4610 1,90 1§
30 10' 30,747 02730 0,3984 17,78 44,69 3,07 9,
30 120° 22,969 0,0718 02448 17,78 4813 043 6

Bir (L1, La §) = SAO)LT ~ dralLas 0) brightnessB? 1 [1]

BalLa 9) = C1()[So(d) + S1@)La] (n=0,31) [2
Sd®)=Cr(@) [B]  dka(®) =Balla ¢) [4] (s=scaling factor)
Lt ¢ Cr®) So@) Su@) Balla®) Biy  Sd9) dxa($)
30 120' 22,969 0,0718 0,2448 17,78 48,13 2296 1
30 100' 23,128 0,0747 02494 17,78 48,09 2312 1
30 90 23415 0,1086 0,2526 17,78 47,68 23,41 1
30 60 23973 01313 02657 17,78 47,37 2397 21/
30 30 26,235 0,797 0,3188 17,78 46,57 26,23 2
30 200 27,971 02013 0,3555 17,78 46,10 27,97 34|
30 10° 30,747 02730 0,3984 17,78 44,69 30,74 4
30 120' 22,969 0,0718 02448 17,78 48,13 2296 1

hes71-la =2, 1,=300,L4=30,¢=120",B5=17,78,B1;=48,13

hes71-2a =2, L;=300,Lo=30,0=120", B=17,78,B% ;=48,13,5-22,96 Ox=17,78

Relationship brightnessB*,; and luminanceLt as function
of tristimulus value Y7 for the adaptation IuminanceLa=l500cd/m2

Relationship brightnessB*, and luminanceLt as function
of tristimulus value Y7 for the adaptation luminancel 5= 1500cd/m?

Relationship brightnessB*,; and luminanceLt as function

of tristimulus value Y7 for the adaptation luminancel ;=30 cdin?

Relationship brightnessB*, and luminanceLt as function
of tristimulus value Y7 for the adaptation luminancel =30 cd/m?

BYr(Lr, L, Lr, 9) = [Cr(O)LT ~Br(Lr, §)]Bta brightnessB,y [1]
Br(Lr, 0) = Cr(9)[So(d) + Su@)L{T (n=0,31,B%,=B4 1, /Bi 1) [2]

BY 7 (LT, L1, §) = Sra(@)LT ~ dyra(0) brightness B4y [1]
Br(Lr. §) = Cr($)[So(®) + Su¢)L{] (n=0,31,B%,=B 1, /Bty ,) [2]

BYr(Lr, L, Lr, 9) = [Cr(O)LT ~Br(Lr, §)]Bta brightnessB,y [1]
Br(Lr, 0) = Cr(9)[So(d) + Su@)L{T (n=0,31,B%,=B4 1, /Bi 1) [2]

BY 7 (LT, L1, §) = Sra()LT ~ dyra(0) brightness B4y [1]
Br(Lr, 0) = C7(9)[So(®) + Su$)Lr] (n=0,31,B%,=B" 1, /By ,) [2]
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TUB-test chart hes7; HAULAB, scaling of achromatic colours in white surround of 180 degree]
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Lyt(La 9) = [So(®) + Su(§)Lr] ™ BYa (t=black threshold)  [3]ff syra(¢)=Cr (#)B%ta [3] dyra($)=Br(Lr, $)B%a [4] (s=scaling factor) Lyt(La 9) = [So(®) + Su($)Lr] ™ BYa (t=black threshold)  [3]ff syra(¢)=Cr ($)B%ta [3] dyra($)=Br(Lr, §)B%a [4] (s=scaling factor) Q
Yro ¢ Cr®) S@)  Su@) Bi(Lid) BYyr Lyt Ll Y ¢ Cr(®) So@)  Su®) Bi(Lid) Byr  Syra(d) dyra(d) Yro ¢ Cr(®) S@)  Su@) Bi(Lid) BYyr Lyt Ldle||Yr ¢ Cr(9) So@)  Su®) Bi(Lid) Byr  Sya(d) dyra(d) >
3000 120" 22,969 0,0718 0,2448 34,60 116,67 16,82 8{3000 120’ 22,969 0,0718 0,2448 34,60 116,67 11,15 3Bj47 ||30 120’ 22,969 0,0718 0,2448 34,60 65,07 091 68(30 120’ 22,969 0,0718 0,2448 34,60 6507 47,71 3 bs O
3000 100" 23,128 0,0747 0,2494 34,60 116,67 16,82 8{3000 100’ 23,128 0,0747 0,2494 34,60 116,67 11,15 38|47 30 100" 23,128 0,0747 0,2494 34,60 64,08 0,97 64(30 100’ 23,128 0,0747 0,2494 34,60 64,08 48,04 3 983
3000 90" 23,415 0,1086 0,2526 34,60 117,14 17,89 8J3000 90' 23,415 0,1086 0,2526 34,60 117,14 11,23 34|36 30 90" 23,415 0,1086 0,2526 34,60 62,30 1,15 5330 90° 23,415 0,1086 0,2526 34,60 62,30 48,64 4QF6
3000 60' 23,973 0,1313 0,2657 34,60 117,99 19,30 743000 60" 23,973 0,1313 0,2657 34,60 117,99 11,37 35|61 30 60" 23,973 0,1313 0,2657 34,60 58,83 1,44 43(30 60" 23,973 0,1313 0,2657 34,60 58,83 49,80 41,53(D
3000 30" 26,235 0,1797 0,3188 34,60 119,64 23,10 6§3000 30' 26,235 0,1797 0,3188 34,60 119,64 11,64 38|55 30 30" 26,235 0,1797 0,3188 34,60 44,78 2,78 24(30 30' 26,235 0,1797 0,3188 34,60 44,78 54,50 597 %
3000 20 27,971 0,2013 0,3555 34,60 126,35 42,34 343000 20' 27,971 0,2013 0,3555 34,60 126,35 12,74 50|90 30 20 27,971 0,2013 0,3555 34,60 34,00 3,96 1§(30 20" 27,971 0,2013 0,3555 34,60 34,00 58,10 7].JOC
3000 10' 30,747 0,2730 0,3984 34,60 131,50 60,20 243000 10° 30,747 0,2730 0,3984 34,60 131,50 13,58 60|53 30 10" 30,747 0,2730 0,3984 34,60 16,75 6,38 9,J|30 10" 30,747 0,2730 0,3984 34,60 16,75 63,87 90j8 =
3000 120" 22,969 0,0718 0,2448 34,60 116,67 16,82 8{3000 120’ 22,969 0,0718 0,2448 34,60 116,67 11,15 3Bj47 |[30 120’ 22,969 0,0718 0,2448 34,60 65,07 091 6830 120’ 22,969 0,0718 0,2448 34,60 65,07 47,71 3 QS(D
hes70-3a_ =0, L,=300,L 5=3000,§=120", B,=34,60,8%,;=116,67 hes70-4a_J=0, L,=300, L ;=3000 §=120", B,=34,60,8%;=116,67 5 ra=11, 15, hes71-3a_ =2, L,=300,Lo=30,9=120", B,=34,60,8%,;=65,07 hes71-4a_ J=2, =300, L;=30,0=120', B,=34,60,BY 1 =65,07,5,ra=47, 7L Oyr=36,95 3
hes70-3R_R hes70-3R_R D
>
Relationship brightnessB* ; and luminanceLt as function Relationship brightnessB* ; and luminanceLt as function Relationship brightnessB* ; and luminanceLt as function Relationship brightnessB* ; and luminanceLt as function —
of tristimulus value Yy for the adaptation IuminanceLa=300cd/m2 of tristimulus value Y+ for the adaptation luminancel ;=300 cd/m? of tristimulus value Yy for the adaptation luminancel =3 cd/m? of tristimulus value Yy for the adaptation luminancel ;=3 cd/m? Qh
Bi(LT La ) :CT(¢)LT" —Ba(L:, ) brightnessB* 1 [1]|| B t(LT La ¢) = s((q))LT" —dxa(La, ) brightnessB* 1 [1] Bi(LT La ) :CT(¢)LT" —Ba(L:, ) brightnessB* 1 [1]|| B t(LT La ¢) = s((q))LT" —dxa(La, ) brightnessB* 1 [1] o
Ba('—av‘b):CT(‘D)[&JW)*SI(%La] (n=0,31) [2J| Ba(La 9) =Cr(9)[So(9) + Sa(¢)Lal (n=0,31) [2 Ba('—av‘b):CT(‘D)[&JW)*SI(%La] (n=0,31) [2J| Ba(La 9) =Cr(9)[So(9) + Sa(¢)Lal (n=0,31) [2 @
Lit(La §) = [So(®) + Si(@)Lal (t=black threshold)  [3]f s(¢) =Cr(9) [8]  dka(9) =Balla ¢) [4] (s=scaling factor) Lit(La §) = [So(®) + Si(@)Lal (t=black threshold)  [3]ff s(¢) =Cr(9) [8]  dka(9) =Balla ¢) [4] (s=scaling factor) || =5
Lt ¢ Cr(®) So¢) Su9) Balad) By L Liliffbr ¢ Cr(®) Sod) Su¢) Ballad) By  sd(¢) dxa(d) Lt ¢ Cr(®) So¢) Su(9) Ballad) By L  Liliffbr ¢ Cr(®) So9) Su¢) Ballad) By  sd(¢) dxa(d) Q_J
300 120" 22,969 0,0718 0,2448 34,60 99,99 3,75 79[300 120" 22,969 0,0718 0,2448 34,60 99,99 22,96 3460 3 120" 22,969 0,0718 0,2448 9,55 22,73 0,05 50|3 120’ 22,969 0,0718 0,2448 9,55 22,73 2296 9,pp <L
300 100" 23,128 0,0747 0,2494 34,60 99,99 3,99 7%300 100" 23,128 0,0747 0,2494 34,60 99,99 23,12 35§53 3 100’ 23,128 0,0747 0,2494 9,55 22,67 0,06 473 100’ 23,128 0,0747 0,2494 955 22,67 2312 98B o
300 90" 23,415 0,1086 0,2526 34,60 100,00 4,45 671|300 90" 23,415 0,1086 0,2526 34,60 100,00 23,41 37p1 3 90" 23,415 0,1086 0,2526 9,55 22,05 0,08 3513 90" 23,415 0,1086 0,2526 9,55 22,05 2341 1 =
300 60" 23,973 0,1313 0,2657 34,60 99,99 542 53300 60" 23,973 0,1313 0,2657 34,60 99,99 23,97 4048 3 60" 23,973 0,1313 0,2657 9,55 2159 0,11 27)3 60" 23,973 0,1313 0,2657 9,55 2159 23,97 13, -
300 30" 26,235 0,1797 0,3188 34,60 100,00 10,10 29300 30" 26,235 0,1797 0,3188 34,60 100,00 26,23 53f74 3 30" 26,235 0,1797 0,3188 9,55 20,40 0,22 13)3 30" 26,235 0,1797 0,3188 9,55 20,40 26,23 1 =
300 20" 27,971 0,2013 0,3555 34,60 99,99 14,37 2@1300 20' 27,971 0,2013 0,3555 34,60 99,99 27,97 63P1 3 20° 27,971 0,2013 0,3555 9,55 19,70 0,31 943 20" 27,971 0,2013 0,3555 9,55 19,70 27,97 1 5
300 10° 30,747 0,2730 0,3984 34,60 99,99 22,02 13{300 10° 30,747 0,2730 0,3984 34,60 99,99 30,74 808 3 10° 30,747 0,2730 0,3984 9,55 17,60 055 543 10" 30,747 0,2730 0,3984 9,55 17,60 30,74 2 —
300 120" 22,969 0,0718 0,2448 34,60 99,99 3,75 79[300 120" 22,969 0,0718 0,2448 34,60 99,99 22,96 34§60 3 120’ 22,969 0,0718 0,2448 9,55 22,73 0,05 50{3 120’ 22,969 0,0718 0,2448 9,55 22,73 22,96 9, (@] _|
hes70-5a =1, L,=300,L ;~=300,6=120, B;=34,60 B{ ;=99,99 hes70-6a J=1, L;=300,L ;=300,$=120", B;~34,60 B ;=99,99,5,22,96 Gx:=34,60 hes71-5a =3, L;=300,L o3, =120, B;-9,55,8 ;=22,73 hes71-6a =3, L;=300,L5=3, =120, B;=0,55 B 1 =22, 73 522,96 0xz=9,55 E cC
Relationship brightnessB*,; and luminanceLr as function Relationship brightnessB*,; and luminanceLy as function Relationship brightnessB*,; and luminanceLr as function Relationship brightnessB*,; and luminanceLy as function g luy}
of tristimulus value Yy for the adaptation Iuminam:eLa=300cd/m2 of tristimulus value Y+ for the adaptation luminancel ;=300 cd/m? of tristimulus value Yy for the adaptation luminancel =3 cd/m? of tristimulus value Yy for the adaptation luminancelL ;=3 cd/m? —
BYr(Lr,Lri Lr, 0) = [Cr(®)LT ~Br(Lr, 9)]B%a  brightnessBYr (11 B (Lt Lr,9) = Sra(@)LT ~ dyra(0) brightness By [1] BYr(Lr,Lr, Lr, 0) = [Cr(®)LT = Bi(Lr, 9)]B%a brightnessBY,y [1]][ BYr(Lt,Lr,$) = ra(@)LT ~ dyra(0) brightness By [1] 3
Br(Lr,¢)=CT(¢)[So(¢)+Sl(¢l)/LP] (n=0,31,B%,=B% 1 /BY 1 o) [2]]| Br(Lr, §) = Cr(®)[Sod) + Su®)LT (n=0,31,B%,=B4 1, /B 1) [2] Br('—rv¢)=CT(¢)[&J(¢)+31(¢1)/LP] (n=0,31,B%,=B% 1, /BY 1 ,) [2]]| Br(Lr, §) = Cr(®)[So(d) + Su®)LT (n=0,31,B%,=B4 1, /B 1) [2] a
Lvt(La §) = [So(d) + SL®)LIT "BYa (t=black threshold)  [3]ff syra(®)=Cr (#)B%a [3] dyra($)=Br(Lr, §)B%a [4] (s=scaling factor) Lvt(La §) = [So(d) + Si®ILIT"BYa (t=black threshold)  [3]ff syra(®)=Cr (#)B%a [3] dyra($)=Br(Lr, §)B%a [4] (s=scaling factor) Q
Yr ¢ Cr(®) So@) Sud) Bi(Lid) BYr  Lve  Ldle|[Yr ¢ Cr(®) So9)  Su(®) Br(Lrd) By Syra() dyra(9) Yro ¢ Cr(®) So@) Sud) Bi(Lid) BYr  Lve  Ldle|[Yr ¢ Cr(®) So9)  Su(®) Br(Lrd) BYyr  Syra() dyra(9) D
300 120" 22,969 0,0718 0,2448 34,60 99,99 3,75 79/300 120" 22,969 0,0718 0,2448 34,60 99,99 22,96 34J60 3 120" 22,969 0,0718 0,2448 34,60 -10,17 0,25 50|3 120" 22,969 0,0718 0,2448 34,60 -10,17 101,03 42[03 —_
300 100" 23,128 0,0747 0,2494 34,60 99,99 3,99 7%300 100" 23,128 0,0747 0,2494 34,60 99,99 23,12 3553 3 100" 23,128 0,0747 0,2494 34,60 -13,29 0,27 414|3 100" 23,128 0,0747 0,2494 34,60 -13,29 101,73 43p7
300 90 23415 0,1086 0,2526 34,60 100,00 4,45 67300 90" 23,415 0,1086 0,2526 34,60 100,00 23,41 3TpR1 3 90" 23,415 0,1086 0,2526 34,60 -18,89 0,36 3§|3 90" 23,415 0,1086 0,2526 34,60 -18,89 102,99 471})7 8
300 60" 23,973 0,1313 0,2657 34,60 99,99 542 53300 60" 23,973 0,1313 0,2657 34,60 99,99 23,97 4048 3 60" 23,973 0,1313 0,2657 34,60 -29,85 0,48 273 60" 23,973 0,1313 0,2657 34,60 -29,85 105,45 53p4 o
300 30" 26,235 0,1797 0,3188 34,60 100,00 10,10 29300 30" 26,235 0,1797 0,3188 34,60 100,00 26,23 53|74 3 30" 26,235 0,1797 0,3188 34,60 -74,16 0,98 13|3 30" 26,235 0,1797 0,3188 34,60 -74,16 115,40 7217 D
300 20" 27,971 0,2013 0,3555 34,60 99,99 14,37 2@1300 20° 27,971 0,2013 0,3555 34,60 99,99 27,97 63pP1 3 20° 27,971 0,2013 0,3555 34,60 -108,18 1,39 9,43 20" 27,971 0,2013 0,3555 34,60 -108,18 123,03 86P6 1
300 10" 30,747 0,2730 0,3984 34,60 99,99 22,02 131300 10' 30,747 0,2730 0,3984 34,60 99,99 30,74 80fi8 3 10" 30,747 0,2730 0,3984 34,60 -162,58 2,44 543 10" 30,747 0,2730 0,3984 34,60 -162,58 135,24 112,68 -
300 120" 22,969 0,0718 0,2448 34,60 99,99 3,75 79[300 120" 22,969 0,0718 0,2448 34,60 99,99 22,96 34§60 3 120’ 22,969 0,0718 0,2448 34,60 -10,17 0,25 50|3 120’ 22,969 0,0718 0,2448 34,60 -10,17 101,03 4
hes70-7a_ =1, L,=300,L,~300,0=120', B,=34,60,8%,;=99,99 hes70-8a_J=1, L;=300,5=300,§=120', B,=34,60 8% ;=09,09,5,2=22,96 Oyro=34 6 hes71-7a_ =3, L;=300,L o3, §=120', B,=34,60 8% ;=—10,17 Res71-8a_J=3 L300 L5=3 =120 B=34 60 By =—10.175&=101 03 3yra=42.0
|_ hes70-3R_R hes70-3R_R

Haubner(1980), Adaptationt,yz=1500, 300, 30 & 3cd/A) 7 viewing angles 120’ to 10’
C M Y (0] L
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