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Relationship brightnessB*| + and luminanceLt as function of Relationship brightnessB*| + and luminanceL as function of Relationship brightnessB*| + and luminanceLt as function of Relationship brightnessB*| + and luminanceL as function of
viewing angle¢ for test equal adaptation IuminanceLa:3000(:d/m2 viewing angle¢ for test equal adaptation Iuminanc(ia:I:lOOOcd/m2 viewing angle¢ for test equal adaptation luminancel ;=30 cd/in? viewing angle¢ for test equal adaptation luminancel ;=30 cdim’
B*Lr(LT, La ) = Cr(®)LT ~Bo(La ¢)  brightnessB* [f| B*Lr(Lr,La ) =S(O)LT ~ch(La®)  brightnessB* [1] B*Lr(LT, La ) = Cr(®)LT ~Bo(La ¢)  brightnessB* it [][ B*Lr(L7.La ®) = S(®)LT ~dLla ¢)  brightnessB* t [1] o —
BO(Lav¢'):CT(¢)[SO(¢)+SI(¢1)/Lan] (n=0,31) 12| Bo(La ) = Cr()[So(d) + Su(@)Lal (n=0,31) [2 BO(Lav¢'):CT(¢)[SO(¢)+SI(¢1)/Lan] (n=0,31) 12| Bo(La ) = Cr()[So(d) + Su(@)Lal (n=0,31) P o C
Lit(La 9) = [So(d) + Sl(d))LQ] n (t=black threshold)  [3][| s«(¢) =Ct($) [3] dy(La$) =Bo(La, ¢) [4]  (s=scaling factor) Lit(La 9) = [So(d) + Sl(dJ)LQ] n (t=black threshold)  [3][| s«(¢) =Ct($) [3] dy(La,$) =Bo(La, ¢) [4]  (s=scaling factor) T O
Lt ¢ Cr(®) So@) Si(9) Bollad) Br L Liliffbr ¢ Cr(®) So9) Su@) BolLad) B si(@) du(Lad) Lt ¢ Cr(®) So@) Si(9) Bollad) Br L Liliffbr ¢ Cr(®) So9) Su@) BolLad) B si(@) du(Lad) o=
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 |[30 120’ 22,969 0,0718 0,2448 17,78 48,13 0,43 68(30 120’ 22,969 0,0718 0,2448 17,78 48,13 22,96 171y8 Q) ®
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 68|92 30 100" 23,128 0,0747 0,2494 18,28 48,09 0,46 6430 100’ 23,128 0,0747 0,2494 18,28 48,09 23,12 18p8 :"(9
3000 90" 23,415 0,1086 0,2526 70,75 205,97 36,85 8J3000 90’ 23,415 0,1086 0,2526 70,75 205,97 23,12 7|75 30 90" 23,415 0,1086 0,2526 19,52 47,68 0,55 53(30 90’ 23,415 0,1086 0,2526 19,52 47,68 2341 1952 O N
3000 60° 23,973 0,1313 0,2657 73,32 206,83 39,74 743000 60' 23,973 0,1313 0,2657 73,32 206,83 23,41 7|32 30 60" 23,973 0,1313 0,2657 21,43 47,37 0,69 43|30 60" 23,973 0,1313 0,2657 21,43 47,37 23,97 2143 5 :
3000 30" 26,235 0,1797 0,3188 79,38 207,45 47,58 6%3000 30’ 26,235 0,1797 0,3188 79,38 207,45 23,97 79|38 30 30" 26,235 0,1797 0,3188 28,72 46,57 1,34 23(30 30" 26,235 0,1797 0,3188 28,72 46,57 26,23 28f2 —n
3000 20" 27,971 0,2013 0,3555 104,81209,08 87,17 343000 20° 27,971 0,2013 0,3555 104,81209,08 26,23 1pg,81](30 20" 27,971 0,2013 0,3555 34,17 46,10 1,90 14|30 20" 27,971 0,2013 0,3555 34,17 46,10 27,97 34407 o=
3000 10' 30,747 0,2730 0,3984 124,62210,03 123,95 243000 10' 30,747 0,2730 0,3984 124,62210,03 27,97 1pK,62]|(30 10" 30,747 0,2730 0,3984 43,55 44,69 3,07 9,30 10" 30,747 0,2730 0,3984 43,55 44,69 30,74 43p5 - g
660,0020° 22,969 0,0718 0,2448 68,92 102,94U 34,63 86(660,0020" 22,969 0,0718 0,2448 68,92 102,94U 22,96 6§p2 6,9U 120' 22,969 0,0718 0,2448 17,78 24,06U 0,43 68§6,9U 120" 22,969 0,0718 0,2448 17,78 24,06U 22,96 78 2 ..
hep60-1a L,=3000, =300, Lajdr=10,0pLajdren=2,04 0’ <= § <= 120° hep60-2a L a=3000, L=300, Lajdr=10,00Lajdren=2,04 0’ <= § <= 120’ hep6l-1a Lo=30, =300, Lajdr=0,10Lajdren=0,48 0 <= § <= 120" hep6l-2a La=30, =300, Lajdr=0,10Lajdren=0,48 0’ <= § <= 120’ DN
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 Y as function of|| Relationship brightnessB*yt and tristimulus value Yt as function of c 8
viewing angle¢ for test equal adaptation Iuminancd_a:BOOO&:d/m2 viewing angle¢ for test equal adaptation Iuminam:el_a:30000d/m2 viewing angle¢ for test equal adaptation luminancel ;=30 cd/m' viewing angle¢ for test equal adaptation luminancel ;=30 cd/m' 'Q_J'_ NS
B*yr(LT. La §) = [CT@)LT ~Bolla 9)lLra brightnessB*vr 1]l B*vr(Lt,La §) =§(Lad)LT ~dy(La®)  brightnessB*yr [1] B*y7(Lr.La §) = [CTO)LT - BolLa 9)lLra brightnessB*yr [l B*yr(L1.La 9) =S(Lad)LT ~dy(la ¢)  brightnessB*yr  [1]|| &'
BolLa ) =Cr(@)[So(6) + S@)La] - (=031, La=(Laoo/La)) 2| Bolla 8) =Cr@®)[So®) +Su®)Lal  (1=0.31La=(LaooLa)") 2] BolLa ) =CT(O)[S(0) + SO)LA] - (=031 Lea=(Laoo/La)) 2] Bolla 8) =Cr(®)So®) +SiO)La]  (1=031 Le=(LaooLa)) (2] | S 8
Lvi(La 9) = [So(®) + Su@)Lal ""La  (t=black threshold) (@) =Cr(@)Lra [3] dy(Lat) =Bo(La d)Lra [4] (s=scaling factor) Lvi(La 9) = [So®) + Su@)Lal ""La  (t=black threshold) $(0) =Cr(@)La [3] dy(Lad)=Bolla ¢)Lra [4] (s=scaling factor) || gy \ =
Yro ¢ Cr(®) S@) Su@) Bollad) B*yr Lyt Ldle||Yr ¢ Cr(®) So¢) Su¢) BolLad) B*yr sy(lad)dy(Lad) Yro ¢ Cr(®) S@) Su@) Bollad) B*yr Lyt Ldle|Yr ¢ Cr(®) So¢) Su¢) BolLad) B*vr sy(lad)dy(Lad) > 'j
3000 120" 22,969 0,0718 0,2448 68,92 100,84 16,96 8{3000 120’ 22,969 0,0718 0,2448 68,92 100,84 11,24 3BJ76 ||30 120’ 22,969 0,0718 0,2448 17,78 98,27 0,89 68(30 120" 22,969 0,0718 0,2448 17,78 98,27 46,89 36¢B2 Q—m
3000 100" 23,128 0,0747 0,2494 68,92 100,84 16,96 8{3000 100’ 23,128 0,0747 0,2494 68,92 100,84 11,24 3876 30 100" 23,128 0,0747 0,2494 18,28 98,19 0,95 6430 100’ 23,128 0,0747 0,2494 18,28 98,19 47,22 31B3 3_(3
3000 90" 23,415 0,1086 0,2526 70,75 100,88 18,04 8J3000 90' 23,415 0,1086 0,2526 70,75 100,88 11,32 34|65 30 90" 23,415 0,1086 0,2526 19,52 97,35 1,13 5330 90° 23,415 0,1086 0,2526 19,52 97,35 47,80 39B6 »
3000 60' 23,973 0,1313 0,2657 73,32 101,30 19,46 7H3000 60" 23,973 0,1313 0,2657 73,32 101,30 11,46 35|91 30 60" 23,973 0,1313 0,2657 21,43 96,71 1,42 43(30 60" 23,973 0,1313 0,2657 21,43 96,71 48,94 43)6 @ ~
3000 30" 26,235 0,1797 0,3188 79,38 101,60 23,30 6§3000 30' 26,235 0,1797 0,3188 79,38 101,60 11,74 38|88 30 30" 26,235 0,1797 0,3188 28,72 9508 2,73 24(30 30 26,235 0,1797 0,3188 28,72 95,08 53,56 585 % >
3000 20° 27,971 0,2013 0,3555 104,81102,40 42,69 3443000 20" 27,971 0,2013 0,3555 104,81102,40 12,84 5433 |[[30 20' 27,971 0,2013 0,3555 34,17 94,13 3,89 1§(30 20 27,971 0,2013 0,3555 34,17 94,13 57,10 69)8 c (1)
3000 10' 30,747 0,2730 0,3984 124,62102,87 60,71 243000 10' 30,747 0,2730 0,3984 124,62102,87 13,69 6[1j04 |[30 10" 30,747 0,2730 0,3984 43,55 91,25 6,27 9,J|30 10" 30,747 0,2730 0,3984 43,55 91,25 62,77 88p3 —qg
92,3U120' 22,969 0,0718 0,2448 68,92 50,00U 16,96 8§58,1U 120" 22,969 0,0718 0,2448 68,92 50,00U 11,24 33|76 7,1U 120" 22,969 0,0718 0,2448 17,78 50,00U 0,89 6§2,3U 120" 22,969 0,0718 0,2448 17,78 50,00U 46,89 36132 @ 6
hep60-3a L,=3000, L;=300, Lajdr=10,0pLajdren=2,04 0' <= ¢ <= 120 hep60-4a  L,=3000, =300, Lajdr=10,00Lajdren=2,04 0’ <= ¢ <= 120’ hep6l-3a L,=30, =300, Lajdr=0,10Lajdren=0,480' <= ¢ <= 120’ hep6l-4a L,i=30, L,=300, Lajdr=0,10Lajdren=0,48 0' <= ¢ <= 120 3 S
Nep60-3R_R Nep60-3R_R g 5
Relationship brightnessB* |+ and luminanceL as function of Relationship brightnessB* 1+ and luminanceLy as function of Relationship brightnessB* |+ and luminanceL as function of Relationship brightnessB* |+ and luminanceLy as function of '-"U
viewing angle¢ for test equal adaptation Iuminancd_a=300cd/m2 viewing angle¢ for test equal adaptation luminancel ;=300 cdin? viewing angle¢ for test equal adaptation luminancel ;=3 cd/im? viewing angle¢ for test equal adaptation luminancel ;=3 cd/m’? Qh o
B*L7(LT, La, $) = CT(§)LT - Bo(La ¢)  brightnessB* 1 [ B*Lt(LT, La §) = S(@)LT - ch(La, $) brightnessB* 1 [1] B*L7(LT, La, $) = CT($)LT - Bo(La ¢)  brightnessB* 1 [ B*LT(LT, La §) = S(@)LT — ch(La, $) brightnessB* 1 [1] o~
Bo(La ‘D)ZCT(‘D)[&JW)*SI(%LQ] (n=0,31) 2| BolLa $) = Cr(@)[So(d) + Su(@)Lal (n=0,31) [2 Bo(La ‘D)ZCT(‘D)[&JW)*SI(%LQ] (n=0,31) 2| BolLa ¢) = Cr (@) [So(d) + Su(@)Lal (n=0,31) [2 a-c
Lit(La §) = [So(®) + Si(@)Lal (t=black threshold)  [3]|| s(®) =Cr(9) [8]  dx(Lad) =Bo(La ¢) [4]  (s=scaling factor) Lit(La §) = [So(®) + Si(@)Lal (t=black threshold)  [3]|| s(®)=Cr(®) [8]  dk(lat)=Bolla ¢) [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) 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 <&
300 100" 23,128 0,0747 0,2494 35,53 99,99 3,99 7%300 100" 23,128 0,0747 0,2494 3553 99,99 23,12 35§53 3 100’ 23,128 0,0747 0,2494 9,83 22,67 0,06 473 100’ 23,128 0,0747 0,2494 9,83 22,67 2312 98B o
300 90" 23415 0,1086 0,2526 37,21 100,00 4,45 671|300 90" 23,415 0,1086 0,2526 37,21 100,00 23,41 37p1 3 90" 23,415 0,1086 0,2526 10,86 22,05 0,08 343 90" 23,415 0,1086 0,2526 10,86 22,05 2341 14B6 =<
300 60" 23973 0,1313 0,2657 40,48 99,99 542 53300 60" 23,973 0,1313 0,2657 40,48 99,99 23,97 4048 3 60" 23,973 0,1313 0,2657 12,10 21,59 0,11 273 60" 23,973 0,1313 0,2657 12,10 21,59 23,97 12,1.0.O
300 30" 26,235 0,1797 0,3188 53,74 100,00 10,10 29300 30" 26,235 0,1797 0,3188 53,74 100,00 26,23 53f74 3 30" 26,235 0,1797 0,3188 16,47 20,40 0,22 13|3 30" 26,235 0,1797 0,3188 16,47 20,40 26,23 1407 =<
300 20" 27,971 0,2013 0,3555 63,91 99,99 14,37 2¢1300 20' 27,971 0,2013 0,3555 63,91 99,99 27,97 63P1 3 20° 27,971 0,2013 0,3555 19,61 19,70 0,31 9,43 20" 27,971 0,2013 0,3555 19,61 19,70 27,97 19p1 5
300 10° 30,747 0,2730 0,3984 80,18 99,99 22,02 13{300 10° 30,747 0,2730 0,3984 80,18 99,99 30,74 808 3 10° 30,747 0,2730 0,3984 25,61 17,60 055 543 10" 30,747 0,2730 0,3984 25,61 17,60 30,74 241 —~+
67,0U0120' 22,969 0,0718 0,2448 34,60 49,99U 3,75 7967,0U120' 22,969 0,0718 0,2448 34,60 49,99U 22,96 3460 0,7U 120’ 22,969 0,0718 0,2448 9,55 11,36U 0,05 5Q[0,7U 120’ 22,969 0,0718 0,2448 9,55 11,36U 22,96 98 O _|
hep60-5a La=300, L;=300, Lajdr=1,00Lajdren=1,000' <= ¢ <= 120 hep60-6a L,j=300, L;=300, Lajdr=1,00Lajdren=1,000' <= ¢ <= 120 hep6l-5a La=3, L,=300, Lajdr=0,0] Lajdren=0,230" <= ¢ <= 120" hep6l-6a La=3, L;=300, Lajdr=0,01 Lajdren=0,230' <= ¢ <= 120 E C
Relationship brightnessB*yt and tristimulus value Y as function of|| Relationship brightnessB*yt and tristimulus value Y as function of Relationship brightnessB*yt and tristimulus value Y as function of|| Relationship brightnessB*yt and tristimulus value Yt as function of g lu)
viewing angle¢ for test equal adaptation luminancel ;=300 cd/m viewing angle¢ for test equal adaptation luminancel ;=300 cd/m viewing angle¢ for test equal adaptation luminancel ;=3 cd/m’ viewing angle¢ for test equal adaptation luminancel ;=3 cd/m’ —
B*yr(Lt, La §) = [Cr(®)LT - Bo(La ®)lLra brightnessB*yr  [1]|| B*yr(Lt La §) =§(Lad)LT ~dy(La §)  brightnessB*yr  [1] B*yr(Lt, La 0) = [CT(®)LT -~ Bo(La ®)lLra brightnessB*yr  [1]|| B*yr(Lt La 9) =§(Lad)LT ~dy(La §)  brightnessB*yr  [1] g
BoLa, ) =Cr(®)[Sold) + Si9)Lal (=031, La=(LoolLa) ) 2| Bolla ) =Cr(®)[So®) *Si)Lal  (1=0.31 Lea=(Laoolla)") (2] BoLa, ) =Cr(®)[Sold) + Si9)Lal (=031, La=(LoolLa) ) 2| Bolla ) =Cr(®)[So®) *Si)Lal  (1=0.31 Lea=(Laoolla)") (2] —
Lvi(La §) = [So®) + Si(@)Lal "La  (t=black threshold) 5(0)=Cr(@)La [3] dy(Lad) =BolLa ¢)Lra [4] (s=scaling factor) Lvi(La §) = [So®) + Si(@)Lal "La  (t=black threshold) 5(0)=Cr(@)La [3] dy(Lad) =BolLa ¢)Lra [4] (s=scaling factor) @
Yr ¢ Cr(®) So®) Si¢) Bollad) Byt Lyt Ldle||Yr ¢ Cr(®) So(9) Si($) BolLad) B*yr s/(Lad)dy(Lad) Yr ¢ Cr(®) So®) Sid) BolLad) Bvr Lyt Ldle||Yr ¢ Cr(®) So(9) Si(¢) BolLad) B*yr s/(Lad)dy(Lad) 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 34J60 3 120" 22,969 0,0718 0,2448 9,55 94,76 0,24 503 120" 22,969 0,0718 0,2448 9,55 94,76 95,75 39,B3 -
300 100" 23,128 0,0747 0,2494 35,53 99,99 3,99 7%300 100" 23,128 0,0747 0,2494 3553 99,99 23,12 3553 3 100" 23,128 0,0747 0,2494 9,83 94,52 0,26 473 100" 23,128 0,0747 0,2494 9,83 94,52 96,41 41p1 o
300 90 23415 0,1086 0,2526 37,21 100,00 4,45 67300 90" 23,415 0,1086 0,2526 37,21 100,00 23,41 3TpR1 3 90" 23,415 0,1086 0,2526 10,86 91,93 0,34 343 90" 23,415 0,1086 0,2526 10,86 91,93 97,60 44,p7 o
300 60" 23,973 0,1313 0,2657 40,48 99,99 542 53300 60" 23,973 0,1313 0,2657 40,48 99,99 23,97 4048 3 60" 23,973 0,1313 0,2657 12,10 90,02 045 273 60’ 23,973 0,1313 0,2657 12,10 90,02 99,93 5(Q}j6 o
300 30" 26,235 0,1797 0,3188 53,74 100,00 10,10 29300 30" 26,235 0,1797 0,3188 53,74 100,00 26,23 53|74 3 30" 26,235 0,1797 0,3188 16,47 85,05 0,92 13|3 30" 26,235 0,1797 0,3188 16,47 85,05 109,36 68,8 [0)
300 20" 27,971 0,2013 0,3555 63,91 99,99 14,37 2@1300 20° 27,971 0,2013 0,3555 63,91 99,99 27,97 63P1 3 20° 27,971 0,2013 0,3555 19,61 82,15 1,32 943 20 27,971 0,2013 0,3555 19,61 82,15 116,60 81)5 11
300 10" 30,747 0,2730 0,3984 80,18 99,99 22,02 131300 10" 30,747 0,2730 0,3984 80,18 99,99 30,74 80fi8 3 10" 30,747 0,2730 0,3984 25,61 73,39 231 543 10" 30,747 0,2730 0,3984 25,61 73,39 128,17 104,78 }
21,0U120' 22,969 0,0718 0,2448 34,60 50,00U 3,75 799,7U 120" 22,969 0,0718 0,2448 34,60 50,00U 22,96 34§60 3,5U 120" 22,969 0,0718 0,2448 9,55 50,00U 0,24 50(0,8U 120" 22,969 0,0718 0,2448 9,55 50,00U 9575 398
hep60-7a_Lo=300, L=300, Lajdr=1,00Lajdren=1,000' <= § <= 120" hep60-8a_L,=300, L;=300, Lajdr=1,00Lajdren=1,000' <= ¢ <= 120’ hep61-7a_Lo=3, L;=300, Lajdr=0,0] Lajdren=0,230' <= § <= 120 hep61-8a_Lo=3, =300, Lajdr=0,01 Lajdren=0,230' <= § <= 120"
|_ hep60-3R_R hep60-3R_R
TUB-test chart hep6; HAULAB, scaling of achromatic colours in white surround of 180 degre
. ’ . . , s
Haubner(1980), Adaptation,yz=3000, 300, 30 & 3cd/A) 7 viewing angles 120’ to 10 -
C M Y O L V -6




