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Relationship brightnessB*  and luminanceLt as function R
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/hes2/hes2.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]

Ba(La 0) = CT()[So(0) + Su(¢)Lal (n=0,31) 2]
Lueta §) = [So@) + Su@)LA " (t=black threshold) (3]
Lt ¢ Ci(®) So®) Si@) Ba(la®) By L Lalt
120' 22,969 0,0718 68,92 308,83 34,63 8
120° 22,969 0,0718 68,92 257,36 34,63 8
120' 22,969 0,0718 68,92 20589 34,63 8
120° 22,969 0,0718 68,92 154,41 34,63 8
120' 22,969 0,0718 68,92 102,94 34,63 8
120' 22,969 0,0718 68,92 51,47 34,63 8
120° 22,969 0,0718 68,92 000 34,63 8

660 120" 22,969 0,0718 70,75 102,94 34,63 8

Bir(LT La §) = S(®)LT - chalLar §) brightnessBY ; [1]
BalLa §) = Cr () [So(0) + Si(®)Lal (n=0,31) [2
(@) =Cr(9) [B]  dka(®) =Balla ¢) [4] (s=scaling factor)
Lt ¢ Cr(d) So@) Su(d) Ballad) Bir  sdd) dxald)
8372 120' 22,969 0,0718 68,92 308,83 2296 6
5219 120' 22,969 0,0718 68,92 257,36 22,96 6
3000 120° 22,969 0,0718 68,92 20589 22,96 6
1536 120° 22,969 0,0718 68,92 15441 22,96 6
660 120' 22,969 0,0718 68,92 102,94 22,96 6
209 120° 22,969 0,0718 O, 68,92 51,47 2296 6
34,63 120' 22,969 00718 02448 68,92 000 22,96 6

6

660 120" 22,969 0,0718 0,2448 70,75 102,94 22,96

hes20-1a  J=0, L,=300,L,=3000,0=120", B5=68,92,B} ;=205,89

hes20-2a  j=0, L,=300,L4=3000,0=120", B=68,92,B%=205,89,5=22,96,dx=68,92
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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
81 120’ 22,969 0,0718 02448 17,78 7220 043 6
51  120° 22,969 0,0718 02448 17,78 60,16 043 6
30 120' 22,969 0,0718 02448 17,78 4813 043 6
15 120° 22,969 0,0718 02448 17,78 3610 043 6
6  120' 22,969 00718 0,2448 17,78 24,06 043 6
2 1200 22,969 00718 0,2448 17,78 12,03 043 6
0,43 120' 22,969 0,0718 02448 17,78 0,00 043 6
6  120° 22,969 00718 0,2448 1828 24,06 043 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($)
81 120' 22,969 0,0718 0,2448 17,78 72,20 2296 1
51 120' 22,969 0,0718 02448 17,78 60,16 2296 1
30 120' 22,969 0,0718 0,2448 17,78 48,13 2296 1
15 120° 22,969 0,0718 02448 17,78 3610 22,96 1
6  120' 22,969 00718 0,2448 17,78 24,06 22,96 17|
2 1200 22,969 00718 02448 17,78 1203 2296 17
043 120' 22,969 00718 0,2448 17,78 0,00 22,96 1
6  120° 22,969 00718 02448 1828 24,06 2296 17

hes21-la =2, 1,=300,L4=30,¢=120",B5=17,78,B1;=48,13

hes21-2a |=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]

Nes20-3R_R

T
© ®®©®0 0D

=
©

©
o

T BT L 0
A aaaaaan

1n " 1n .
Lyvt(La ) = [So(®) + Su@)L{T " Bha (t=black threshold)  [3](| Syra(¢)=Cr($)BYa [3] dyra($)=Br(Lr, §)B%a [4] (s=scaling factor) Lyvt(La ) = [So(®) + Su@)LfT " Bha (t=black threshold)  [3](| Syra(¢)=Cr($)BYa [3] dyra($)=Br(Lr, §)B%a [4] (s=scaling factor)
YT ¢ CT(¢) SU(¢) Sl(¢) Bv('—r-¢) B*y'r Lyt La/L( YT ¢ CT(¢) SO@’) Sl(¢) Br(l-rvd’) B*\(T 5yra(¢) dyra(¢) YT ¢ CT(¢) SU(¢) Sl(¢) Bv('—r-¢) B*y'r Lyt La/L( YT ¢ CT(¢) SO@’) Sl(¢) Br(l-rvd’) B*\(T 5yra(¢) dyra(¢)
4066 120’ 22,969 0,0718 0,2448 34,60 149,99 16,82 8{4066 120' 22,969 0,0718 0,2448 34,60 149,99 11,15 38|47 ||170 120’ 22,969 0,0718 0,2448 34,60 149,99 091 6170 120' 22,969 0,0718 0,2448 34,60 149,99 47,71 32
2535 120" 22,969 0,0718 0,2448 34,60 124,99 16,82 8{2535 120’ 22,969 0,0718 0,2448 34,60 124,99 11,15 38|47 ||107 120" 22,969 0,0718 0,2448 34,60 12499 0,91 6%107 120" 22,969 0,0718 0,2448 34,60 124,99 47,71 3
1457 120' 22,969 0,0718 0,2448 34,60 99,99 16,82 8§1457 120" 22,969 0,0718 0,2448 34,60 99,99 11,15 33j47 62 120’ 22,969 0,0718 0,2448 34,60 99,99 091 6§|62 120’ 22,969 0,0718 0,2448 34,60 99,99 47,71 3
746 120" 22,969 0,0718 0,2448 34,60 74,99 16,82 8746 120" 22,969 0,0718 0,2448 34,60 74,99 11,15 3347 32 120" 22,969 0,0718 0,2448 34,60 7499 091 6§32 120’ 22,969 0,0718 0,2448 34,60 74,99 47,71 3
320 120" 22,969 0,0718 0,2448 34,60 49,99 16,82 81320 120’ 22,969 0,0718 0,2448 34,60 49,99 11,15 3347 14 120’ 22,969 0,0718 0,2448 34,60 4999 091 6414 120’ 22,969 0,0718 0,2448 34,60 49,99 47,71 3
101 120" 22,969 0,0718 0,2448 34,60 24,99 16,82 84101 120" 22,969 0,0718 0,2448 34,60 24,99 11,15 3347 4 120" 22,969 0,0718 0,2448 34,60 2499 091 64(4 120" 22,969 0,0718 0,2448 34,60 24,99 47,71 34
34,63 120' 22,969 0,0718 0,2448 34,60 0,00 16,82 8§116,82 120' 22,969 0,0718 0,2448 34,60 0,00 11,15 337 0,43 120' 22,969 0,0718 0,2448 34,60 0,00 0,91 680,91 120 22,969 0,0718 0,2448 34,60 0,00 47,71 3
320 120" 22,969 0,0718 0,2448 35,53 49,99 16,82 84320 120" 22,969 0,0718 0,2448 35,53 49,99 11,15 3347 14 120" 22,969 0,0718 0,2448 3553 4999 091 6414 120’ 22,969 0,0718 0,2448 3553 49,99 47,71 3
hes20-3a  j=0, L,=300,L4=3000,0=120', B/=34,60,B%;=116,67 hes20-4a  j=0, L=300,L4=3000,$=120", B;=34,60,B%1=116,67 Sra=11,15,dyrs=33,4f hes21-3a =2, L,=300,L4=30,$=120'", B/=34,60,B%,=65,07 hes21-4a =2, L=300,L4=30,$=120", B=34,60,B%,=65,07,5ra=47,71,0yra=36,95
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Relationship brightnessB* ; and luminanceLt as function
of tristimulus value Yy for the adaptation IuminanceLa=300cd/m2

Relationship brightnessB* ; and luminanceLt as function
of tristimulus value Y+ for the adaptation luminancel ;=300 cd/m?

Relationship brightnessB* ; and luminanceLt as function
of tristimulus value Yy for the adaptation luminancel =3 cd/m?

Relationship brightnessB* ; and luminanceLt as function
of tristimulus value Yy for the adaptation luminancel ;=3 cd/m?

BY (LT, La $) = Cr(®)LT ~Ba(la $) brightnessBY 1 [1]

Bit(LT, Lad) = 3((¢)LTn — Oxa(La §) brightnessB* 1 [1]

BYr(LT, La $) = Cr(®)LT ~Ba(la $) brightnessBY 1 [1]

Bit(LT Lad) = 3((¢)LTn — Oxa(La §) brightnessB* 1 [1]
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Ba(La ) = Cr () [So(9) + 51(¢H)L§] (n=0,31) 2| Balla $) = Cr(@)[So(d) + Su(®)Lal (n=0,31) [2 Ba(La ) = Cr () [So(9) + 51(¢H)L§] (n=0,31) 2| Balla $) = Cr(@)[So(d) + Su(®)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)

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)
831 120" 22,969 0,0718 0,2448 34,60 149,99 3,75 79831 120" 22,969 0,0718 0,2448 34,60 149,99 22,96 Bﬂ 60 7 120" 22,969 0,0718 0,2448 9,55 34,10 0,05 5Q{7 120’ 22,969 0,0718 0,2448 9,55 34,10 22,96 9,pp
519 120" 22,969 0,0718 0,2448 34,60 124,99 3,75 79519 120" 22,969 0,0718 0,2448 34,60 124,99 22,96 34|60 5 120’ 22,969 0,0718 0,2448 9,55 28,41 0,05 5015 120’ 22,969 0,0718 0,2448 9,55 28,41 22,96 9,
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 2 120’ 22,969 0,0718 0,2448 9,55 22,73 0,05 502 120' 22,969 0,0718 0,2448 9,55 22,73 22,96 9,
154 120" 22,969 0,0718 0,2448 34,60 74,99 3,75 79[154 120" 22,969 0,0718 0,2448 34,60 74,99 22,96 34§60 1 120’ 22,969 0,0718 0,2448 9,55 17,05 0,05 5Q{1 120’ 22,969 0,0718 0,2448 9,55 17,05 22,96 9,

67 120' 22,969 0,0718 0,2448 34,60 49,99 3,75 73 67 120’ 22,969 0,0718 0,2448 34,60 49,99 22,96 34K0 0 120’ 22,969 0,0718 0,2448 9,55 11,36 0,05 50{0 120' 22,969 0,0718 0,2448 9,55 11,36 22,96 9,

21 120’ 22,969 0,0718 0,2448 34,60 24,99 3,75 7921 120" 22,969 0,0718 0,2448 34,60 24,99 22,96 34K0 0 120’ 22,969 0,0718 0,2448 9,55 5,68 0,05 5040 120’ 22,969 0,0718 0,2448 9,55 5,68 22,96 9,
3,75 120" 22,969 0,0718 0,2448 34,60 0,00 3,75 793,75 120" 22,969 0,0718 0,2448 34,60 0,00 22,96 34160 0,05 120' 22,969 0,0718 0,2448 9,55 0,00 0,05 5¢|0,05 120' 22,969 0,0718 0,2448 9,55 0,00 22,96 9.5b
67 120’ 22,969 0,0718 0,2448 3553 49,99 3,75 79(67 120’ 22,969 0,0718 0,2448 3553 49,99 22,96 34K0 0 120’ 22,969 0,0718 0,2448 9,83 11,36 0,05 50{0 120’ 22,969 0,0718 0,2448 9,83 11,36 22,96 Q,FB
hes20-5a =1, L;=300,L ;~300,6=120, B,=34,60 81 ;=99,99 hes20-6a J=1, L;=300,L ;=300,$=120", B;~34,60 B ;=99,99,5,22,96 Ox:=34,60 hes21-5a =3, L;=300,L o3, §=120, B;=9,55,8;=22,73 hes21-6a =3, L;=300,Lo=3, =120, B;=0,55 B 1 =22, 73 522,96 0xz=9.55
Relationship brightnessB*,; and luminanceLr as function Relationship brightnessB*,; and luminanceLy as function Relationship brightnessB*,; and luminanceLr as function Relationship brightnessB*,; and luminanceLy as function

of tristimulus value Y7 for the adaptation Iuminam:eLa=300cd/m2 of tristimulus value Y7 for the adaptation luminancel =300 cdim? of tristimulus value Y7 for the adaptation luminancel ;=3 cd/m? of tristimulus value Y7 for the adaptation luminancel ;=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]
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(l—rv¢):CT(¢)[&J(¢)+51(¢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]
Lvi(La §) = [So(®) + SI®)L71 "Bt (t=black threshold) (3] $,ra(®)=CT(#)B%a [3] yra(@)=Br(Lr, $)B%a [4] (s=scaling factor) Lvi(La §) = [So(®) + SI®)L71 "Bt (t=black threshold) (3] $,ra(®)=CT(#)B%a [3] yra(@)=By(Lr, $)B%a [4] (s=scaling factor)

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)
831 120" 22,969 0,0718 0,2448 34,60 149,99 3,75 79831 120' 22,969 0,0718 0,2448 34,60 149,99 22,96 3460 34 120" 22,969 0,0718 0,2448 34,60 149,99 0,25 5Q(34 120 22,969 0,0718 0,2448 34,60 149,99 101,03 42|03
519 120" 22,969 0,0718 0,2448 34,60 124,99 3,75 79519 120" 22,969 0,0718 0,2448 34,60 124,99 22,96 34|60 22 120’ 22,969 0,0718 0,2448 34,60 124,99 0,25 5022 120’ 22,969 0,0718 0,2448 34,60 124,99 101,03 42|03
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 13 120" 22,969 0,0718 0,2448 34,60 99,99 0,25 5Q|13 120 22,969 0,0718 0,2448 34,60 99,99 101,03 42]03
154 120" 22,969 0,0718 0,2448 34,60 74,99 3,75 79[154 120’ 22,969 0,0718 0,2448 34,60 74,99 22,96 34§60 7 120" 22,969 0,0718 0,2448 34,60 7499 0,25 50|7 120’ 22,969 0,0718 0,2448 34,60 74,99 101,03 4203
67 120" 22,969 0,0718 0,2448 34,60 49,99 3,75 79|67 120 22,969 0,0718 0,2448 34,60 49,99 22,96 3460 3 120’ 22,969 0,0718 0,2448 34,60 49,99 0,25 503 120" 22,969 0,0718 0,2448 34,60 49,99 101,03 4203
21 120’ 22,969 0,0718 0,2448 34,60 2499 3,75 7921 120" 22,969 0,0718 0,2448 34,60 24,99 22,96 34K0 1 120" 22,969 0,0718 0,2448 34,60 24,99 0,25 50|1 120’ 22,969 0,0718 0,2448 34,60 24,99 101,03 4203
3,75 120’ 22,969 0,0718 0,2448 34,60 0,00 3,75 793,75 120" 22,969 0,0718 0,2448 34,60 0,00 22,96 34K0 0,05 120" 22,969 0,0718 0,2448 34,60 0,00 0,25 5(Q0,25 120" 22,969 0,0718 0,2448 34,60 0,00 101,03 42]03
67 120’ 22,969 0,0718 0,2448 35,53 49,99 3,75 79|67 120’ 22,969 0,0718 0,2448 3553 49,99 22,96 34K0 3 120’ 22,969 0,0718 0,2448 35,53 49,99 0,25 50|3 120’ 22,969 0,0718 0,2448 35,53 49,99 101,03 4.

hes20-7a  j=1, L,=300,L4=300,$=120", B/=34,60,BY,=99,99

hes20-8a  j=1, L,=300,L4=300,0=120", B/=34,60,8%1=99,99,8,ra=22,96,dyra=346(

| hes20-3R_R

hes21-7a  j=3, L,=300,L4=3, $=120", B=34,60,BY,=-10,17

Res21-8a_[=3, L =300 Lo=3 =120’ B,=34 60 B =10, 17,5,&=101,030:a=42.0
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TUB-test chart hes2; HAULAB, scaling of achromatic colours in white surround of 180 degree]
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Haubner(1980), Adaptationt,z=1500, 300, 30 & 3cd/A) 7 test luminances for 120’
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