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Relationship brightnessB*  and luminanceLt as function Relationship brightnessB* 1 and luminanceLt as function Relationship brightnessB*  and luminanceLt as function Relationship brightnessB* 1 and luminanceLt as function
of tristimulus value Yt for the adaptation luminancel 5= 300cd/m?  ||of tristimulus value Yt for the adaptation luminanceL 5= 300 cd/m’ of tristimulus value Y7 for the adaptation luminancel 5= 200cd/m? || of tristimulus value Y+ for the adaptation luminanceL 5= 200 cd/m’
BY (LT, La ) = Cr(®)LT ~Ba(La $) brightnessBA 1 [1]|[ BY (L1, La $) = S($)LT - dalLa, $) brightnessB 1 [1] Bi (LT, La ) = Cr(®)LT ~Ba(La $) brightnessBA 1 [1]|[ BY (L1, La $) = S($)LT - dalLa, §) brightnessB* 1 [1] o —
Ba(la ¢):CT(¢)[So(¢)+Sl(¢l)/La"] (n=0,31) 12| BalLa ) = Cr()[So(d) + Su(d)Lal (n=0,31) [2 Ba(la ¢):CT(¢)[So(¢)+Sl(¢l)/La"] (n=0,31) 12| BalLa ) = Cr()[So(d) + Su(d)Lal (n=0,31) P o C
Lit(La ¢):[So(¢)+sl(¢)L2] n (t=black threshold)  [3][| s«(¢) =Ct($) [3] dya(9) =Ba(La, ¢) [4] (s=scaling factor) Lit(La ¢)=[So(¢)+81(¢)L2] n (t=black threshold)  [3][| s«(¢) =Ct($) [3] dya(9) =Ba(La, ¢) [4] (s=scaling factor) T O
Lt ¢ Cr(®) So@) Si(9) Ballad) By L Liliffbr ¢ Cr(®) So9) Su¢) Ballad) Bir  sd(¢) dxa(9) Lt ¢ Cr(®) So@) Si(9) Ballad) By L Liliffblr ¢ Cr(®) So9) Su¢) Ballad) Bir  sd(¢) dxa(9) o=
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§60 200 120" 22,969 0,0718 0,2448 30,71 87,99 2,55 78200 120" 22,969 0,0718 0,2448 30,71 87,99 22,96 30J71 Q) ®
300 100" 23,128 0,0747 0,2494 34,60 99,99 3,75 79/300 100" 23,128 0,0747 0,2494 34,60 99,99 22,96 34J60 200 100" 23,128 0,0747 0,2494 30,71 87,98 2,72 731200 100" 23,128 0,0747 0,2494 30,71 87,98 23,12 314 :"(9
300 90' 23,415 0,1086 0,2526 34,60 99,99 3,99 78(300 90' 23,415 0,1086 0,2526 34,60 99,99 23,12 3363 ||200 90’ 23,415 0,1086 0,2526 30,71 87,89 3,05 64200 90' 23,415 0,1086 0,2526 30,71 87,89 2341 331 O U
300 60" 23,973 0,1313 0,2657 34,60 100,00 4,45 67300 60" 23,973 0,1313 0,2657 34,60 100,00 23,41 3TpR1 200 60 23,973 0,1313 0,2657 30,71 87,81 3,73 53200 60" 23,973 0,1313 0,2657 30,71 87,81 23,97 3¢6p7 5 :
300 30" 26,235 0,1797 0,3188 34,60 99,99 542 53300 30" 26,235 0,1797 0,3188 34,60 99,99 23,97 4048 200 30" 26,235 0,1797 0,3188 30,71 87,63 6,99 24(200 30° 26,235 0,1797 0,3188 30,71 87,63 26,23 474 —n QD
300 20 27,971 0,2013 0,3555 34,60 100,00 10,10 29300 20" 27,971 0,2013 0,3555 34,60 100,00 26,23 53|74 200 20 27,971 0,2013 0,3555 30,71 87,52 9,95 2Q|200 20" 27,971 0,2013 0,3555 30,71 87,52 27,97 5 b2 O =
300 10" 30,747 0,2730 0,3984 34,60 99,99 14,37 2¢|300 10' 30,747 0,2730 0,3984 34,60 99,99 27,97 63pP1 200 10" 30,747 0,2730 0,3984 30,71 87,19 15,35 13200 10° 30,747 0,2730 0,3984 30,71 87,19 30,74 7 N g
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 200 120" 22,969 0,0718 0,2448 30,71 87,99 255 74200 120" 22,969 0,0718 0,2448 30,71 87,99 22,96 3071 2 ..
hes30-1a =0, L,=300,L4=300,6=120', B;=34,60,81 ;=99,09 hes30-2aJ=0, =300, L;=300,$=120', B;=34,60,B%1=99,99,5,=22,96,0,s=34,60 hes3I-1a =2, L;=300,L4=200,6=120', B;=30,71,81 ;=87,09 hes3l-2a  |=2, L;=300,L;=200,$=120', B=30,71,B%,1=87,99,5,22,96,0,s=30, 71 DN
Relationship brightnessB*,; and luminanceLt as function Relationship brightnessB*, and luminanceLt as function Relationship brightnessB*,; and luminanceLt as function Relationship brightnessB*, and luminanceLt as function c 8
of tristimulus value Y7 for the adaptation IumlnanceLa—300cd/m of tristimulus value Y7 for the adaptation luminancel =300 cd/m? of tristimulus value Y7 for the adaptation IumlnanceLa—ZOOCd/m of tristimulus value Y7 for the adaptation luminancel =200 cd/m? 'Q_J'_ NS
BY (L1, Lr, Lr, §) = [Cr(®)LT ~Br(Lr, 0)]Bta  brightnessBY,q [1]|[ B%r(Lr, Lr, ) = Sra(@)LT ~ dyra(®) brightnessB%/1 [1] BY (L1, Lr, Lr, §) = [Cr(®)LT ~ Br(Lr, 0)]Bta  brightnessBY,q [1]|[ B%r(Lr, Lr, ) = Sra(@)LT ~ dyra(®) brightnessBYr [1]|| &'
Bi(Lr. 9) = CT(¢)[SB(¢)+51(¢1)/L 1l (01=0,31,B%,=B% 1, /BY 1) [2]]| Br(Lr, §) = Cr(®)[Sod) + Sud)LiT (n=0,31,B%,=B4 1, /B 1) [2] Bi(Lr. 9) = CT(¢)[SB(¢)+51(¢1)/L 1l (1=0,31,B%,=B% 1, /B 1) [2]|| Bi(Lr §) = Cr(®)[So(0) + Sud)Li1 (n=0.31,B%,=Bi 1, /Bir.) 2] S B
Lvt(La §) = [So(d) + Su@)LFT" (t=black threshold)  [3]ff syra(¢)=Cr (#)B%ta [3] dyra($)=Br(Lr, $)B%a [4] (s=scaling factor) Lvt(La §) = [So(d) + Su@)LFT" (t=black threshold)  [3]ff syra(¢)=Cr ($)B%ta [3] dyra($)=Br(Lr, §)B%a [4] (s=scaling factor) QD =
Yro ¢ Cr9) S@)  Su@) Bv('—r-¢) Byt Lyt LdliffYr ¢ Cr(®) S@) Su@) Br(Lr9) Byr  Sya(®) dyra(d) Yro ¢ Cr9) S@)  Sue) Bv('—r-¢) Byt Lyt LdliffYr ¢ Cr(®) S@) Su@) Br(Lr9) Byr  Sya(®) dyra(d) > '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 34§60 200 120" 22,969 0,0718 0,2448 34,60 95,57 2,90 78200 120" 22,969 0,0718 0,2448 34,60 9557 26,10 34§90 Q—m
300 100" 23,128 0,0747 0,2494 34,60 99,99 3,75 79[300 100" 23,128 0,0747 0,2494 34,60 99,99 22,96 3460 200 100" 23,128 0,0747 0,2494 34,60 95,45 3,09 73200 100" 23,128 0,0747 0,2494 34,60 95,45 26,28 3 843 %)
300 90" 23,415 0,1086 0,2526 34,60 99,99 399 73300 90" 23,415 0,1086 0,2526 34,60 99,99 23,12 3%K3 200 90" 23,415 0,1086 0,2526 34,60 9522 3,47 68200 90" 23,415 0,1086 0,2526 34,60 9522 26,60 371P3 w
300 60" 23973 0,1313 0,2657 34,60 100,00 4,45 67300 60" 23,973 0,1313 0,2657 34,60 100,00 23,41 37pR1 200 60" 23,973 0,1313 0,2657 34,60 94,78 4,24 53(200 60" 23,973 0,1313 0,2657 34,60 94,78 27,24 409 @ —
300 30" 26,235 0,1797 0,3188 34,60 99,99 542 53300 30" 26,235 0,1797 0,3188 34,60 99,99 23,97 4048 200 30" 26,235 0,1797 0,3188 34,60 93,00 7,95 2§4/200 30° 26,235 0,1797 0,3188 34,60 93,00 29,81 5449 % >
300 20" 27,971 0,2013 0,3555 34,60 100,00 10,10 29300 20" 27,971 0,2013 0,3555 34,60 100,00 26,23 5374 200 20" 27,971 0,2013 0,3555 34,60 91,64 11,31 2¢)200 20° 27,971 0,2013 0,3555 34,60 91,64 31,78 64B1 c 8
300 10" 30,747 0,2730 0,3984 34,60 99,99 14,37 2¢|300 10° 30,747 0,2730 0,3984 34,60 99,99 27,97 63pP1 200 10" 30,747 0,2730 0,3984 34,60 89,45 17,45 131200 10° 30,747 0,2730 0,3984 34,60 89,45 34,94 8148 — w
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§60 200 120" 22,969 0,0718 0,2448 34,60 95,57 2,90 78200 120" 22,969 0,0718 0,2448 34,60 9557 26,10 34§90 @ 6
hes30-3a_J=0, L,=300,L 5=300,0=120', B,=34,60 B ;=99,09 hes30-4a_J=0, L =300, L;=300,§=120', B=34,60,B%;=99,99 5/r-=22,96,0yra=34,6 hes31-3a_ =2, L,=300,L5=200,0=120', B=34,60 By ;=9557 hes31-4a_J=2, L =300, L;=200,§=120', B;=34,60,B%; =95,57 5yr=26,10,0yra=34,0 3 >S5
hes30-3R_R hes30-3R_R g o
Relationship brightnessB* ; and luminanceLt as function Relationship brightnessB* ; and luminanceLt as function Relationship brightnessB* ; and luminanceLt as function Relationship brightnessB* ; and luminanceLt as function 0
of tristimulus value Yy for the adaptation IumlnanceLa—looocd/m of tristimulus value Y7 for the adaptation IumlnanceLa—looocd/m of tristimulus value Y7 for the adaptation luminancel ;=40 cdim? of tristimulus value Y+ for the adaptation luminancel ;=40 cd/m? Qh Q-h
Bi(LT La ) —CT(¢)LT Ba(La, 9) brightnessB* 1 [1]|| B t(LT La ¢) = (¢)LT dya(La ) brightnessB* 1 [1] Bi(LT La ) —CT(¢)LT Ba(La, 9) brightnessB* 1 [1]|| B t(LT La ¢) = (¢)LT dya(La, §) brightnessB* 1 [1] o~
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 oo
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 2]
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
1000 120" 22,969 0,0718 0,2448 49,51 145,98 11,91 841000 120' 22,969 0,0718 0,2448 49,51 14598 22,96 4Pp|51 ||40 120’ 22,969 0,0718 0,2448 19,29 52,77 0,56 7040 120’ 22,969 0,0718 0,2448 19,29 52,77 22,96 19PN
1000 100" 23,128 0,0747 0,2494 49,51 146,02 12,68 741000 100’ 23,128 0,0747 0,2494 49,51 146,02 23,12 5p|82 ||40 100" 23,128 0,0747 0,2494 19,29 52,74 0,60 6340 100’ 23,128 0,0747 0,2494 19,29 52,74 23,12 19B3 o
1000 90' 23,415 0,1086 0,2526 49,51 146,39 13,85 741000 90' 23,415 0,1086 0,2526 49,51 146,39 23,41 52|89 40 90" 23,415 0,1086 0,2526 19,29 52,36 0,71 54|40 90" 23,415 0,1086 0,2526 19,29 52,36 2341 21y0 <
1000 60' 23,973 0,1313 0,2657 49,51 146,66 16,69 5Y1000 60’ 23,973 0,1313 0,2657 49,51 146,66 23,97 5f|37 40 60" 23,973 0,1313 0,2657 19,29 52,08 0,89 44|40 60" 23,973 0,1313 0,2657 19,29 52,08 2397 2 ,14.0
1000 30' 26,235 0,1797 0,3188 49,51 147,37 30,80 3%1000 30' 26,235 0,1797 0,3188 49,51 147,37 26,23 75|92 40 30" 26,235 0,1797 0,3188 19,29 51,35 1,70 23(40 30" 26,235 0,1797 0,3188 19,29 51,35 26,23 30p6 =
1000 20° 27,971 0,2013 0,3555 49,51 147,78 43,81 241000 20" 27,971 0,2013 0,3555 49,51 147,78 27,97 9|28 |[40 20' 27,971 0,2013 0,3555 19,29 50,93 2,43 14[40 20 27,971 0,2013 0,3555 19,29 50,93 27,97 3gB3 5
1000 10° 30,747 0,2730 0,3984 49,51 149,03 65,96 141000 10° 30,747 0,2730 0,3984 49,51 149,03 30,74 1]p.66 ][40 10" 30,747 0,2730 0,3984 19,29 49,64 3,88 14|40 10° 30,747 0,2730 0,3984 19,29 49,64 30,74 46B3 —+
1000 120" 22,969 0,0718 0,2448 49,51 14598 11,91 8H§1000 120’ 22,969 0,0718 0,2448 49,51 14598 22,96 4p|51 ||40 120’ 22,969 0,0718 0,2448 19,29 52,77 0,56 7040 120’ 22,969 0,0718 0,2448 19,29 52,77 22,96 19p9 O _|
hes30-5a =1, L;=300,L 5=1000 §=120, B;=49 51,8, ;=14598 hes30-6a J=1, L;=300,L ;=1000 §=120, B;=49,51,B%,;=145,98 522,96 =49 51 hes3l-5a =3, L;=300,L =40,$=120, B;=19,20,8¢ 1=52,77 hes31-6a =3, L;=300,L 5=40,$=120, B;=19,29 BY,1=52,77,5-22,96 0,;=19,20 E C
Relationship brightnessB*,; and luminanceLr as function Relationship brightnessB*,; and luminanceLy as function Relationship brightnessB*,; and luminanceLr as function Relationship brightnessB*,; and luminanceLy as function g luy}
of tristimulus value Yy for the adaptation IumlnanceLa—looocd/m of tristimulus value Yy for the adaptation luminancel ;= 1000cd/m? of tristimulus value Yy for the adaptation luminancel ;=40 cdim? of tristimulus value Y+ for the adaptation luminancel ;=40 cd/m? —
B%7(LT, Lr, L, 9) = [Cr®)LT - By(Lr, 9)]Btq  brightnessByy [1][| BY7(Lt, L1, §) = Sra(®)LT - dyral6) brightnessB¥, [1] B%r(LT, Lr, L, 9) = [CrO)LT - By(Lr, 9)]Bta  brightnessBYy [1][| BY7(Lt, L1, §) = Sra(®)LT ~ dyral6) brightnessB¥, [1] 3
Br(Lr,¢)=CT(¢)[So(¢)+31(¢l)/LP] (n=0,31,B%,=B% 1 /BY 1 o) [2]]| Br(Lr, §) = Cr(®)[Sod) + Su®)LT (n=0,31,B%,=B4 1, /B 1) [2] Br(Lrv¢):CT(¢)[&)(¢)+31(¢1)/LP] (n=0,31,B%,=B% 1, /BY 1 ,) [2]]| Br(Lr, §) = Cr(®)[So(d) + Su®)LT (n=0,31,B%,=B4 1, /B 1) [2] a
Lvi(La §) = [So(®) + S®)LT "BY (t=black threshold)  [3][| Sra($)=Cr ($)B%a [3] dyra(®)=Br(Lr, $)B%a [4] (s=scaling factor) Lvi(La §) = [So(®) + S®)L7 "BY (t=black threshold)  [3][| Sra($)=Cr ($)Bta [3] dyra(®)=Br(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) D
1000 120° 22,969 0,0718 0,2448 34,60 110,21 8,15 8H1000 120" 22,969 0,0718 0,2448 34,60 110,21 15,73 3BJ91 40 120" 22,969 0,0718 0,2448 34,60 70,99 1,07 70|40 120 22,969 0,0718 0,2448 34,60 70,99 43,51 3665 —_
1000 100" 23,128 0,0747 0,2494 34,60 110,49 8,68 741000 100’ 23,128 0,0747 0,2494 34,60 110,49 1584 3481 ||40 100’ 23,128 0,0747 0,2494 34,60 70,17 1,15 6940 100’ 23,128 0,0747 0,2494 34,60 70,17 43,81 317
1000 90° 23,415 0,1086 0,2526 34,60 111,02 9,49 731000 90' 23,415 0,1086 0,2526 34,60 111,02 16,03 3§23 40 90" 23,415 0,1086 0,2526 34,60 68,70 1,35 54|40 90" 23,415 0,1086 0,2526 34,60 68,70 44,36 39p9 8
1000 60' 23,973 0,1313 0,2657 34,60 112,03 11,43 5941000 60" 23,973 0,1313 0,2657 34,60 112,03 16,42 39|30 |[40 60’ 23,973 0,1313 0,2657 34,60 65,81 1,69 44(40 60° 23,973 0,1313 0,2657 34,60 6581 4542 43B4 o
1000 30" 26,235 0,1797 0,3188 34,60 116,14 21,10 3H1000 30’ 26,235 0,1797 0,3188 34,60 116,14 17,97 52|00 40 30" 26,235 0,1797 0,3188 34,60 54,15 3,23 23|40 30" 26,235 0,1797 0,3188 34,60 54,15 49,70 587 D
1000 20° 27,971 0,2013 0,3555 34,60 119,29 30,01 241000 20' 27,971 0,2013 0,3555 34,60 119,29 19,15 6]J84 |[40 20' 27,971 0,2013 0,3555 34,60 4519 4,60 14[40 20° 27,971 0,2013 0,3555 34,60 45,19 52,99 69)9 1
1000 10° 30,747 0,2730 0,3984 34,60 124,33 45,18 141000 10' 30,747 0,2730 0,3984 34,60 124,33 21,06 7|17 40 10" 30,747 0,2730 0,3984 34,60 30,87 7,36 1d(40 10" 30,747 0,2730 0,3984 34,60 30,87 58,25 88§J)3 -
1000 120" 22,969 0,0718 0,2448 34,60 110,21 8,15 81000 120’ 22,969 0,0718 0,2448 34,60 110,21 15,73 SF 91 |[40 120’ 22,969 0,0718 0,2448 34,60 70,99 1,07 7Q140 120" 22,969 0,0718 0,2448 34,60 70,99 4351 36F
hes30-7a_ =1, L;=300,L =1000 §=120', B,=34,60 BY,;=110,21 hes30-8a_J=1, L;=300, L5=1000 §=120', B,=34,60 BY, ;=110,21 Sro=15,73,0yra=33, hes31-7a_ =3, L;=300,L4=40,$=120', B,=34,60 By ;=70,99 hes31-8a_ =3, L;=300,5=40,0=120', B,=34,60,8%7=70,99 5,r2=43,51,0yra=36.55
| hes30-3R_R hes30-3R_R
TUB-test chart hes3; HAULAB, scaling of achromatic colours in white surround of 180 degree]
Haubner(1980) Adaptatloniswa—BOO 1000 200 & 40cdﬂn7 viewing angles 120’ to 10’ -
V -6




