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Relationship brightness? , and luminanceL s function
of tistimulus value Yy for the =1500cdin’

[Relationship brightness8? , and luminanceL as function
Jof wistimulus value Y for the adaptation luminancel.=1500cdin”

Relationship brightness? , and luminanceL s function
e =30

of istimulus value Yr for e i

[Relationship brightness? , and luminanceL as function
Jof wistimulus value Y for the adaptation luminancel ,=30 cdfn’
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Bl (L1, La$) = Crl®)LT ~BalLa§) brightnessB ;1]

2.6)=Cr(®){S(0) + SO)LT) 31) )
Lulta ) = 5(0) + 0L " (t=black threshold) (3]
Li 6 Crld) Sh) SO Blab Bl Lu
3000 120 22969 00718 02448 6892 20589 3463
5000 100 23128 00747 02494 6892 20589 3463
5000 90 23415 01086 02526 G892 20507 3685
3000 60 23973 01313 02657 6892 20683 3974
3000 30 26235 01797 03188 6892 20745 47,58
3000 20 27971 02013 03555 6892 20908 8717
5000 10 30747 02730 03984 6892 21003 12395 2
3000 120 22969 00718 02448 €892 20589 3463

<

Bir(lr.La §) = 3@)LT - dalla §)
r(O)[S0) + S)Lal
ha(#) =BelLa &) (4]
S0) BulLad) By

BalLa. 0
s®)=Cr#) B
L o Ci)
3000 120 22969
3000 100 23128
3000 00 23415
3000 60 23973
3000 30 26235
3000 20 27,971
3000 10 30747
3000 120 22989

brightnessBy [1]
(n=031) e
(s=scaling factor)
5(9) duld)
20589 229
6892 20589 2296
6892 20507 2312
6892 20683 23,41
6892 20745 23,97
6892 20908 2623
6892 21003 27,97
6892 20589 2296

2,

B (T, Lo ) = CrOLT - Bl §)
Bllo ) =Cri®)[S®) +SOLY  (1=0.31)
Lu(ta )= 5(0) + 0L " lack threshold) (3]
Lro b Cre) St S0) Blla® Bl i Lk
30 120 22960 00718 0248 1778 4813 043
30 100 23128 00747 02494 1778 4809 046 &
50 o0 23415 01086 02526 1778 4768 055 5
30 60 23973 01313 02657 1778 4737 069 4
30 30 26205 01707 0318 1778 4657 134 2
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brightnesse; 1]

30 20 27971 02013 03555 1778 4610 190
30 10 30747 02730 03984 17,78 4469 307
30 120 22969 00718 02448 1778 4813 043

Bir(Cr Lo 8) = SO)LT ~ Ol §) brightnessB
BalLa, ) =Cr(D)[So®) + Si(®) L3 31)

duald)
1

SO)=Cr#) B dal®)=8ulLad) [4] =scaling factor)
6 Cilh) Sf®) Si0) Bulad) By ()

30 120 22969 00718 02448 1778 4813 22,96

30 100 23128 00747 02404 1778 4809 2312 1
30 90 23415 01086 02526 17,78 4768 2341 I
30 60 23973 01313 02657 17.78 4737 2397 2
30 30 26235 01797 03188 17.78 4657 2623 2
30 20 27971 02013 03555 17.78 4610 27,97 3
30 100 30747 02730 03984 1778 4469 3074 &
30 120 22969 00718 02448 1778 4813 2296 1
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Relationship brightness, as function
of ristimulus value Yr for the =1500cdin’

. tion
o trstimulus value Yr for the adaptation luminancel.,=1500cd/n’
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Relationship brightness®,y and luminanceL 1 as function
the =30’

of trstimulus value Yr for

[Relationship brightness®,y and luminanceLt as function
|of tristimulus value Y for the adaptation luminancel.,=30 cd/m’”

BYr(L7. L L, ) = [Cr(@)LT - Be(L,. )] Bfa  brightnessBYy (1]
z T OS0) + SOLT (12031873781, /B1r,) 2]
Lvi(La ) = [So(6) + LT "B (t=black threshold) (3]
Crl) S0 SO) Billid) By Ln Ldly

3000 120 22969 00718 02448 3460 11667 1682 8
3000 100 23128 00747 02494 3460 11667 1682 8
3000 90 23415 01086 02526 3460 117.14 1789
3000 G0 23973 01313 02657 3460 117.99 1930 7
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o

3000 30 26235 01797 03188 3460 11964 23,10
3000 20 27,971 02013 03555 3460 12635 42,34
3000 10 30747 02730 0,3984 3460 13150 60,20
3000 120 22.969 00718 02448 3460 11667 1682

Byr(Lr. L. 8) = 5ra(®)LT - dral®)
Crlb)ISl®) +SBLA (1203181,
Cr(#Ba (3] dra(®)=Bi(Lr,8)B% (4] (s=scaling factor)
S5(6) Bi(Li ) By

Bi(L. 0
Sra®)
Yr 6 Crlé)
3000 120 22969
3000 100 23128
3000 90 23,415
3000 60 23973
3000 30 26,235
3000 20 27,971
2000 10 30,747
3000 120 22,969

brightnessBy; (1]
e Bira) (2]

BYr(L7. L L, ) = [Cr(@)LT - Be(L,. )] Bfa  brightnessBYy (1]
Bi(Li,6) =Cr@)S0) + ST (10318
1So(0) + Si0)L71 "Bt

Crl®) S S®) BlLd) By Lv Lol
120 22969 00718 02448 3460 6507 091 G
100 23128 00747 02494 3450 6408 097 6
23415 01085 02526 3460 6230 115 5
23973 01313 02657 3460 5683 144 4
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L

30 30 26235 01797 03188 3460 4478 278
30 20° 27,971 02013 03555 3460 3400 396
30 10° 30747 02730 03984 3460 1675 6,38
30 120 22969 00718 02448 3460 6507 091

Byr(Lr. L. 8) = 5ra(®)LT - dyral®)

(L, 9)B% (4]

r(#)8% (3] dal

Yo Crl) Sf®)  Si6) BilLi) Blyr  Sna®) cyral$)
30 22960 00718 02443 3460 65,

30 ) 23128 00747 02494 3460 6408

30 23415 01086 02526 3460 62,30

20 23973 01313 02657 3460 5883

30 30 26235 01797 03183 34,60 4478
30 200 27,971 02013 03555 34,60 34,00
30 10 30747 02730 03984 3460 1675
30 120 22969 00718 02448 34,60 6507
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Relationship brightness8'  and luminanceL y as function
¥ for the =300cd/m’

[Relationship brightness1
Jof e for

iy and luminanceL.r as function
he adaptation luminancel.,=300calr?

[Relationship brightness1 ; and luminanceLy as function
Jof ¥ for the adaptation luminancel ,=3 cain”

|'0]09//:dny Jo ap°uieg-ny

g
o
2
=3
a
Q@
i
5
E|

Bir(Lr, Lo ) =Cr(®)LT ~BlLa §) brightnessBt.y [1]
Bulla ) =Cr@SH)  SOLT  (0=031) [t
Lu(La ) = [S6) + SO)LE] (i=black threshold) (3]
Lo b Crld) SlD) SI0) Bala®) By L Ll
300 120 22969 00718 02448 34 3
300 100 23128 00747 02494 3460 99,99 399
300 90 23415 01085 02526 3460 10000 4.45
300 60 23973 01313 02657 3460 9999 542
300 30 26235 01797 03188 3460 10000 1010
300 20 27971 02013 03555 3460 9999 1437
30747 02730 03984 3450 9999 2202
120 22,969 00718 02448 3460 9999 375

Bir(lr, Lo 8) = S(O)LT ~ daalla §)
BalLa, ) = Cr(0)[So®) + Si(9)La]
() =Balla 0) 4]

brightnesse; (1]
(n=031) )
(s=scaling factor)

Relationsiip brightnessB1  and luminanceL as funciion
Yo fortne =3cam’

By (L1, L ®) = Cr®LT - BalLa §) brghinesseT; 1]

Blla ) =Cr®[S® +SOLY  (=031) )

" lack threshold) (3]

So4) + Si(®)La]

Birllr, Lo 8) = S(O)LT ~ daalla §)
Balla ) =Cr)[Sf®) +SOLT  (v=031)
SO=Cr®) Bl dal®) =Balla§) 4]

Lr ¢ Cilt) S®) S() Bullab) Bir () duld)
5 120 22969 o, 02448 955 2273 2296 9,
3 10023128 00747 02494 955 2267 2312 9
3 90 23415 01086 02526 955 2205 2341 I
3 60 23973 01313 02657 955 2159 2397 1
3 30 26235 01797 03188 955 2040 2623 1
3 20 27971 02013 03555 955 1970 27,97 1
3 10 30747 02730 03984 955 1760 3074 2
3 120 22969 00718 02448 955 2273 2296 9
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ighinesst,;
of istimulus value Yy for the adaptation luminancel 4=300cdiir”

s for
|of ristimulus value Y for the adaptation luminancel =300 cd/”

s fonction
|of ristimulus value Y for the adaptation luminancel =3 cd/n’”

B 7(Cr, L L. ) = [Cr@) LT ~ B, (L, 9Bt brightness8; [1]
Br(Lr, ) = Cr(O)[S(0) + SOILT]  (1=031,B%=Byr, BYr) [2]
Lnlbe 8) = [So(0) + SIOIL) "B%a (=black threshold) (3]
Viob Crl@) S0 Si0) Blled) Byr  Lve Lol
120' 22969 00718 02448 3460 99,99 375 7S
300 100 23128 00747 02494 3460 99,99 399 T
300 90 23415 01085 02526 3460 10000 445
300 60 23973 01313 02657 3460 9999 542
300 30 26235 01797 03188 3460 10000 1010
300 20 27971 02013 03555 3460 99.99
300 10 30747 02730 03984 3460 9999 2202

300 120' 22,969 00718 02448 3460 99,99 375

BY7(L7, L. 8) = §ra(@)LT - Gyra(®)
BilLi,4) = CrO)IS) + SUOLT] (n=0.31,81,7B1 /B r) (2]
$a(®)=Cr(9)B% [3] dya(®)=B/(L;, $)B%, [4] (s=scaling factor)

Yr 0 Cie)
300 120 22969
300 100 23128
300 90 23415
300 60 23073
300 30 26235
300 200 27.971
300 10 30747
300 120 22969

Si0) Bllad) Biy  5(6) dalt) Le b Crld) SO SO Balad By Lu Ll
96 34fo [|s 120 22069 00718 02448 955 2273 005 S
3460 9990 2312 3tk3 [|3 100 23128 00747 02404 955 2267 006 4
3450 10000 2341 3{p1 [|3 90" 23415 01086 02526 955 2205 008 3
3450 9999 2397 4ghe [|3 60 23973 01313 02657 955 2159 011 2]
3450 10000 2623 sfra ||3 30 26235 01797 o3ee 955 2040 022 1
3460 0999 2797 6db1 [|3 20 27071 02013 03555 955 1970 031 o,
3460 9999 3074 8ghe |3 10 0747 02730 039 955 1760 055 5.
3460 0990 2296 3fko [|3 120 22060 00718 02448 985 2273 005
T T I T G AT B
ction brightnessay,, as function
of tristimulus value Yy for the adaptaton luminanceL o=3 caf
brightnessB,; [1] BYr(Lr. L Ly, ) = [Cr@)LT - Br(Lr. $)1B%  brightnessB; (1]
Br(Li,8) = CrO)S) + SOLTT (1=031,87,7B1 B ) (2]
Ll &) = [So(6) +SIOLT) "Bt lack threshold) (3]
S0) BilLed) By Su@ du®|[ ||Yr 0 CrO) S S0) Bl By Ln Ll
60 99, 0 || 120 22969 00718 02448 3460 -1047 025
360 9999 2312 34k3 |3 100 23128 00747 02494 3460 1320 027 4
3450 10000 2341 31 [|3 0 23415 01086 02526 3460 -1889 036 3
3460 9999 2397 4fbe [|3 60 23073 01313 02657 3460 -2085 043 2
3460 10000 2623 sjfa |[3 30 2623 01797 03188 3460 7416 098 1
3450 9999 2797 641 [|3 20 27971 02013 03555 3460 -108.18 139 O]
3450 9999 3074 sghs ||3 10 30747 02730 03es 3460 -16256 244 5,
3160 9999 2296 34f0 |3 120 22969 00718 024a8 3480 ~10.07 025

BY7(Lr. L1, 9) = @) LT - dra®)

Bi(Li,4) = CrO)IS) + SOLT] (o
Sa(®)=Cr (9B [3] dra(®)<Bi(Lr, )% [4]
Vo6 i) S SO) BilLid) By

31,81,78¢

20 27971 02013 03555 34,60 10818 12303 B
10 30747 02730 03984 3460 -16258 13524 1

120' 22969 00718 02448 3460 -1017 10103 4
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TUB-test chart hes7; HAULAB, scaling of achromatic colours in white surround of 180 degre

Haubner(1980), Adaptationts=1500, 300, 30 & 3cd/A 7 viewing angles 120’ to 10’
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brightnessBy, (1]
(L. ) =CrB)IS(®) + SOLT (1=031, 81,78y, /B77,) [2]
aling factor)
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indino fu]deo Ae(dsip jJo Juswalinseaw pue uoien|eAs Jo} uolyesljdde

brighiness B (1]
L Bira) [2]
scaling factor)
Sa(6) )
120 22969 00718 02448 3460 ~10,17 101,03 4
100 23128 0,0747 02494 3460 1329 10173 4
90 23415 01086 02526 3460 -1889 10299 4
60 23973 01313 02657 3460 -29.85 10545 5
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