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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 luminancel 5= 1000cd/m? viewing angle¢ for test equal adaptation Iuminanc(ia:1000cd/m2 viewing angle¢ for test equal adaptation luminancel ;=40 cd/in? viewing angle¢ for test equal adaptation luminancel ;=40 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(La ¢):CT(¢)[So(¢)+Sl(¢l)/L§] (n=0,31) 12| Bo(La ) = Cr()[So(d) + Su(@)Lal (n=0,31) [2 Bo(La ¢):CT(¢)[So(¢)+Sl(¢l)/L§] (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=
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 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 Q) ®
1000 100’ 23,128 0,0747 0,2494 49,51 14598 11,91 8H§1000 100" 23,128 0,0747 0,2494 49,51 14598 22,96 4P|51 40 100" 23,128 0,0747 0,2494 19,83 52,74 0,60 6§/40 100’ 23,128 0,0747 0,2494 19,83 52,74 23,12 19B3 :"(9
1000 90" 23,415 0,1086 0,2526 50,82 146,02 12,68 741000 90' 23,415 0,1086 0,2526 50,82 146,02 23,12 50|82 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 2341 210 O N
1000 60° 23,973 0,1313 0,2657 52,89 146,39 13,85 741000 60' 23,973 0,1313 0,2657 52,89 146,39 23,41 52|89 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 23,97 2304 5 :
1000 30" 26,235 0,1797 0,3188 57,37 146,66 16,69 541000 30" 26,235 0,1797 0,3188 57,37 146,66 23,97 5f|37 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 30p6 —n D
1000 20° 27,971 0,2013 0,3555 75,92 147,37 30,80 3H1000 20° 27,971 0,2013 0,3555 75,92 147,37 26,23 7%J92 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 3¢B3 o=
1000 10' 30,747 0,2730 0,3984 90,28 147,78 43,81 2¥1000 10' 30,747 0,2730 0,3984 90,28 147,78 27,97 90J28 ||40 10" 30,747 0,2730 0,3984 46,83 49,64 3,88 10|40 10" 30,747 0,2730 0,3984 46,83 49,64 30,74 46B3 - g
221,4020" 22,969 0,0718 0,2448 49,51 72,99U 11,91 83(221,4U20° 22,969 0,0718 0,2448 49,551 72,99U 22,96 49pl 9,1U 120' 22,969 0,0718 0,2448 19,29 26,38U 0,56 7Q(9,1U 120’ 22,969 0,0718 0,2448 19,29 26,38U 22,96 19p9 2 ..
hep50-1a La=1000, L;=300, Lajdr=3,33Lajdren=1,450" <= ¢ <= 120 hep50-2a  L4=1000, L,=300, Lajdr=3,33Lajdren=1,450" <= ¢ <= 120’ hep51-1a La=40, L,=300, Lajdr=0,13Lajdren=0,530' <= ¢ <= 120 hep51-2a  La=40, L,=300, Lajdr=0,13Lajdren=0,53 0" <= ¢ <= 120 Q) N
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 luminancel 5= 1000cd/m? viewing angle¢ for test equal adaptation Iuminam:el_a:10000d/m2 viewing angle¢ for test equal adaptation luminancel ;=40 cd/m' viewing angle¢ for test equal adaptation luminancel ;=40 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 ¢):cT(¢)[so(¢)+sl(¢l>,L£1 (n=0,31,La=(Laoo/La) ) [2]|| BolLas ) = Cr(9)[So(®) + Si@)Lal  (1=0,31,La=(Lsoo/La)") (2] BolLa ¢):cT(¢)[so(¢)+sl(¢l>,L£1 (n=0,31,Lig=(L3oo/La)") 21| Bolla §) =Cr(®)[So(®) + Si®)La]l (=031 La=(Laoo/La)) (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
1000 120° 22,969 0,0718 0,2448 49,51 100,51 8,20 81000 120' 22,969 0,0718 0,2448 49,51 100,51 1581 3#jos ||40 120' 22,969 0,0718 0,2448 19,29 98,56 1,06 70|40 120° 22,969 0,0718 02448 19,29 98,56 42,89 36J03 D'(D
1000 100" 23,128 0,0747 0,2494 49,51 100,51 8,20 8H§1000 100’ 23,128 0,0747 0,2494 49,51 100,51 15,81 3§08 40 100" 23,128 0,0747 0,2494 19,83 98,49 1,13 6§40 100’ 23,128 0,0747 0,2494 19,83 98,49 43,19 371p3 3_(3
1000 90' 23,415 0,1086 0,2526 50,82 100,53 8,73 71000 90' 23,415 0,1086 0,2526 50,82 100,53 15,92 34|99 40 90" 23,415 0,1086 0,2526 21,10 97,79 1,33 5§9(40 90° 23,415 0,1086 0,2526 21,10 97,79 43,72 39p1 o1
1000 60° 23,973 0,1313 0,2657 52,89 100,79 9,54 741000 60" 23,973 0,1313 0,2657 52,89 100,79 16,12 36j41 40 60" 23,973 0,1313 0,2657 23,14 97,26 1,66 4440 60" 23,973 0,1313 0,2657 23,14 97,26 44,77 43p1 @ ~
1000 30" 26,235 0,1797 0,3188 57,37 100,97 11,49 541000 30’ 26,235 0,1797 0,3188 57,37 100,97 16,50 39|50 [[40 30 26,235 0,1797 0,3188 30,96 9590 3,18 23(40 30 26,235 0,1797 0,3188 30,96 9590 48,99 57B3 % >
1000 20° 27,971 0,2013 0,3555 75,92 101,46 21,21 341000 20' 27,971 0,2013 0,3555 75,92 101,46 18,06 5227 40 20° 27,971 0,2013 0,3555 36,83 95,11 4,54 14|40 20° 27,971 0,2013 0,3555 36,83 95,11 52,23 6§J)9 c (1)
1000 10' 30,747 0,2730 0,3984 90,28 101,75 30,16 2#1000 10' 30,747 0,2730 0,3984 90,28 101,75 19,25 62J15 ||40 10" 30,747 0,2730 0,3984 46,83 92,71 7,25 10|40 10" 30,747 0,2730 0,3984 46,83 92,71 57,42 81j6 —18
48,0U 120" 22,969 0,0718 0,2448 49,51 50,00U 8,20 8329,7U120" 22,969 0,0718 0,2448 49,51 50,00U 15,81 34|08 9,4U 120" 22,969 0,0718 0,2448 19,29 50,00U 1,06 7Q[4,0U 120" 22,969 0,0718 0,2448 19,29 50,00U 42,89 36§03 @ 6
hep50-3a  L,=1000, =300, Lajdr=3,33Lajdren=1,450' <= ¢ <= 120’ hep50-4a  L,=1000, L,=300, Lajdr=3,33Lajdren=1,450' <= ¢ <= 120’ hep51-3a L,=40, L,=300, Lajdr=0,13Lajdren=0,53 0’ <= ¢ <= 120’ hep51-4a Lai=40, L=300, Lajdr=0,13Lajdren=0,53 0' <= ¢ <= 120 3 S
Nep50-3R_R Nep50-3R_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=200cd/m2 viewing angle¢ for test equal adaptation luminancel ;=200 cdin? viewing angle¢ for test equal adaptation luminancel ;=8 cd/im? viewing angle¢ for test equal adaptation luminancel ;=8 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 ) = Cr () [So(9) + 51(¢H)L§] (n=0,31) 2| BolLa $) = Cr(@)[So(d) + Su(@)Lal (n=0,31) [2 Bo(La ) = Cr () [So(9) + 51(¢H)L§] (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) || =
Lr ¢ Cr®) S® Si®) Bolla®) Bt L Laleflr ¢ Cr® So®) Su®) Bollad) Brir  si®)dxLad) Lr ¢ Cr®) S®) Si9) Bollad) B'r L Lilifllr 0 Cr0) Si@) Si8) Bollad) B'r s cklad)|| &
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 8 120’ 22,969 0,0718 0,2448 12,36 31,39 0,13 54|8 120’ 22,969 0,0718 0,2448 12,36 31,39 22,96 13B6\
200 100" 23,128 0,0747 0,2494 31,54 87,98 2,72 73{200 100" 23,128 0,0747 0,2494 31,54 87,98 23,12 3154 8 100’ 23,128 0,0747 0,2494 12,71 31,34 0,14 5§|8 100’ 23,128 0,0747 10,2494 12,71 31,34 23,12 12)1 o
200 90" 23,415 0,1086 0,2526 33,11 87,89 3,05 68200 90" 23,415 0,1086 0,2526 33,11 87,89 2341 3311 8 90" 23,415 0,1086 0,2526 13,81 30,79 0,18 43|8 90" 23,415 0,1086 0,2526 13,81 30,79 2341 13Bl =<
200 60" 23973 0,1313 0,2657 36,07 87,81 3,73 53200 60 23,973 0,1313 0,2657 36,07 87,81 23,97 367 8 60" 23,973 0,1313 0,2657 15,28 30,38 0,23 3418 60" 23,973 0,1313 0,2657 15,28 30,38 23,97 1E,28.O
200 30" 26,235 0,1797 0,3188 47,94 87,63 6,99 2§4/200 30° 26,235 0,1797 0,3188 47,94 87,63 26,23 47pP4 8 30" 26,235 0,1797 0,3188 20,65 29,32 0,46 17|8 30" 26,235 0,1797 0,3188 20,65 29,32 26,23 2Q.p5 =<
200 20" 27,971 0,2013 0,3555 57,02 87,52 9,95 2Q[200 20" 27,971 0,2013 0,3555 57,02 87,52 27,97 57p2 8 20' 27,971 0,2013 0,3555 24,58 28,71 0,65 1218 20" 27,971 0,2013 0,3555 24,58 28,71 27,97 248 5
200 10° 30,747 0,2730 0,3984 71,70 87,19 15,35 13200 10° 30,747 0,2730 0,3984 71,70 87,19 30,74 710 8 10° 30,747 0,2730 0,3984 31,73 26,84 1,10 738 10" 30,747 0,2730 0,3984 31,73 26,84 30,74 31§33 —~+
449U 120" 22,969 0,0718 0,2448 30,71 43,99U 2,55 784490120 22,969 0,0718 0,2448 30,71 43,99U 22,96 30}71 1,9U 120' 22,969 0,0718 0,2448 12,36 1569U 0,13 5§/1,9U 120' 22,969 0,0718 0,2448 12,36 1569U 22,96 12B6 O _|
hep50-5a  L=200, L;=300, Lajdr=0,66 Lajdren=0,8 0' <= ¢ <= 120' hep50-6a  L,j=200, L;=300, Lajdr=0,66 Lajdren=0,880' <= ¢ <= 120 hep51-5a La=8, L;=300, Lajdr=0,02Lajdren=0,320" <= ¢ <= 120’ hep51-6a La=8, L;=300, Lajdr=0,02Lajdren=0,320' <= ¢ <= 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 ;=200 cd/m viewing angle¢ for test equal adaptation luminancel ;=200 cd/m viewing angle¢ for test equal adaptation luminancel ;=8 cd/m’ viewing angle¢ for test equal adaptation luminancel ;=8 cd/m’ —
B*y7(L7,La §) = [CTO)LT - Bolla )lLra brightnessB*yr  [1I|| B*vr(L1 La 9) =5(Lad)LT —dy(La $)  brightnessB*yr  [1] B*y7(L7,La §) = [CTO)LT - Bolla 9)lLra brightnessB*yr  [1I|| B*vr(LT.La 9) =5(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) @
Y0 Cil®) S®)  Si0) Bollad) Bvr Ly Lili|[Yr ¢ Cr®) So®) Si0) BolLad) B*yvr SiLat)dy(Lad) Y0 Cil®) S®) Si0) Bollad) Bvr  Lv Lili|[Yr ¢ Cr®) So®) Si0) BolLad) Bryvr Si(Lat)dy(Lad) D
200 120" 22,969 0,0718 0,2448 30,71 99,77 2,89 74200 120" 22,969 0,0718 0,2448 30,71 99,77 26,04 34182 8 120" 22,969 0,0718 0,2448 12,36 96,57 0,41 548 120" 22,969 0,0718 0,2448 12,36 96,57 70,64 38p2 -
200 100’ 23,128 0,0747 0,2494 31,54 99,76 3,08 73200 100" 23,128 0,0747 0,2494 31,54 99,76 26,22 35J76 8 100" 23,128 0,0747 0,2494 12,71 96,41 0,44 54|8 100’ 23,128 0,0747 0,2494 12,71 96,41 71,13 392 o
200 90° 23,415 0,1086 0,2526 33,11 99,66 3,46 685200 90° 23,415 0,1086 0,2526 33,11 99,66 26,55 371b5 8 90" 23,415 0,1086 0,2526 13,81 94,72 0,56 43|8 90" 23,415 0,1086 0,2526 13,81 94,72 72,01 4349 o
200 60" 23,973 0,1313 0,2657 36,07 99,57 4,23 53200 60" 23,973 0,1313 0,2657 36,07 99,57 27,18 400 8 60" 23,973 0,1313 0,2657 15,28 93,46 0,72 3418 60’ 23,973 0,1313 0,2657 15,28 93,46 73,73 41,p2 o
200 30 26,235 0,1797 0,3188 47,94 99,36 7,93 28/200 30° 26,235 0,1797 0,3188 47,94 99,36 29,74 54B7 8 30" 26,235 0,1797 0,3188 20,65 90,21 1,42 17{8 30" 26,235 0,1797 0,3188 20,65 90,21 80,69 64,p2 [0)
200 20" 27,971 0,2013 0,3555 57,02 99,24 11,28 29200 20° 27,971 0,2013 0,3555 57,02 99,24 31,71 64K6 8 20° 27,971 0,2013 0,3555 24,58 88,31 2,02 1218 20" 27,971 0,2013 0,3555 24,58 88,31 86,03 74,0 11
200 10" 30,747 0,2730 0,3984 71,70 98,87 17,41 131200 10' 30,747 0,2730 0,3984 71,70 98,87 34,86 81B0 8 10" 30,747 0,2730 0,3984 31,73 82,56 340 738 10" 30,747 0,2730 0,3984 31,73 82,56 94,56 97p1 }
19,2U120' 22,969 0,0718 0,2448 30,71 50,00U 2,89 7§10,0U120' 22,969 0,0718 0,2448 30,71 50,00U 26,04 82 55U 120" 22,969 0,0718 0,2448 12,36 50,00U 0,41 582,0U 120" 22,969 0,0718 0,2448 12,36 50,00U 70,64 38K,
hep50-7a  La=200, L,=300, Lajdr=0,66Lajdren=0,88 0" <= ¢ <= 120’ hep50-8a  Lj=200, =300, Lajdr=0,66 Lajdren=0,88 0" <= ¢ <= 120’ hep51-7a La=8, L,=300, Lajdr=0,02Lajdren=0,320" <= ¢ <= 120’ hep51-8a La=8, Li=300, Lajdr=0,02Lajdren=0,320" <= ¢ <= 120’
|_ hepS0-3R_R hepS0-3R_R
TUB-test chart hep5; HAULAB, scaling of achromatic colours in white surround of 180 degre
. ’ . . , s
Haubner(1980), Adaptation,yz=1000, 200, 40 & 8cd/A) 7 viewing angles 120’ to 10 -
C M Y O L V -6




