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Relationship brightnessB*  and luminanceLt as function
of tristimulus value Yy for the adaptation luminanceL ;=1000cd/m'

Relationship brightnessB* 1 and luminanceLt as function )
of tristimulus value Y7 for the adaptation luminancel ;=1000cd/m'

see separate images of this paggr://farbe.li.tu-berlin.de/hesl/hesl.htm

Relationship brightnessB*  and luminanceLt as function

of tristimulus value Y7 for the adaptation luminancel ;=40 cdim?

Relationship brightnessB* 1 and luminanceLt as function R
of tristimulus value Y7 for the adaptation luminancel ;=40 cd/m'

B (LT, Lo 8) = Cr{®) LT ~Balla, ) brightnessBY 1 [1]
Balla §) =Cr(®)[So®) +S®LE]  (1=0,31) 2
Lit(la ) = [So®) + SU®)LA " (t=black threshold)  [3]
Lr ¢ Cr®) S®) Si0) Balla®) Biy Lu  Ldly
120" 22,969 0,0718 49,51 218,98 1191 8
120 22,969 0,0718 49,51 182,48 1191 8
120" 22,969 0,0718 49,51 14598 1191 8
120" 22,969 0,0718 49,51 109,49 1191 8
120" 22,969 0,0718 49,51 72,99 11,91 8

8

8

8.

120" 22,969 0,0718 49,51 36,49 1191
11,91 120' 22,969 0,0718 49,51 0,00 1191

221 120" 22,969 0,0718 50,82 72,99 11,91

Bir(Lt,La $) = S((‘t)l-'lp —dya(La ) brightnessB* 1 [1]
Ba(La ) = Cr(0)[So(9) + S1()Lal (n=0,31) [2
S(9)=Cr(9) B8]  dka(9) =Balla ¢) [4] (s=scaling factor)
Lt ¢ Cr@®) So@) Sud) Ballad) By  S(9) dxa(d)

2782 120" 22,969 0,0718 49,51 218,98 22,96 4

1736 120" 22,969 0,0718 49,51 182,48 22,96 4

1000 120’ 22,969 0,0718 49,51 14598 22,96 4
513 120’ 22,969 0,0718 49,51 109,49 22,96 4
221 120’ 22,969 0,0718 49,51 72,99 22,96 4
70 120’ 22,969 0,0718 O, 49,51 36,49 22,96 4
11,91 120" 22,969 0,0718 0,2448 49,51 0,00 22,96 4
4

221 120’ 22,969 0,0718 0,2448 50,82 72,99 22,96

hes10-1a =0, L,=300,L4=1000,§=120", B;=49,51 B ;=145,98

hes10-2a =0, L;=300,L5=1000 §=120', B;=49,51,B%;=145,98 522,96 G=49 5

G
=

Bir (L1, La ) =Cr(d)LT ~BalLa ¢) brightnessBY ; [1]
Ba(La $) = Cr(9)[So(0) + S(9)Lal (n=0,31) [2]

Lueba §) = [So(@) + Su@)LA " (t=black threshold)  [3]
Lt ¢ Ci®) So®) Su@) Balla®) By L Lalt
109 120' 22,969 0,0718 0,2448 19,29 79,16 056 7
68 120° 22,969 0,0718 02448 19,29 6597 056 7
39  120' 22,969 0,0718 02448 19,29 52,77 056 7
20 120° 22,969 0,0718 02448 19,29 3958 056 7
9  120° 22,969 0,718 0,2448 1929 26,38 0,56 7
3 120° 22,969 00718 0,2448 1929 1319 0,56 7
056 120' 22,969 0,0718 02448 19,29 0,00 056 7
9  120° 22,969 00718 0,2448 19,83 26,38 0,56 7(

BLr(LT La 0) = O)LT - chaLar §) brightnessB7; [1]
Ba(La §) = Cr(9)[So(9) + Si(9)L3] (n=0,31) 2

Sd®)=Cr(@) [B]  dka(®) =Balla ¢) [4] (s=scaling factor)
Lt ¢ Cr®) So@) Su@) Balla®) Biy  Sd9) dxa($)
109 120' 22,969 0,0718 0,2448 19,29 79,16 22,96 1
68  120° 22,969 0,0718 02448 19,29 6597 2296 1
39 120' 22,969 0,0718 0,2448 19,29 52,77 2296 1
20 120' 22,969 0,0718 02448 19,29 3958 2296 1
9  120' 22,969 00718 0,2448 1929 26,38 22,96 19|
3 120° 22,969 00718 02448 1929 1319 22,96 1
0,56 120° 22,969 0,0718 0,2448 19,29 0,00 22,96 1
9  120° 22,969 00718 02448 19,83 2638 22,96 19

hesll-1a =2, L=300,L4=40,0=120, B;=19,208% ;=52,77

hesll-2a =2, L;=300,Lo=40,0=120", B;=19,29 B% =52, 77,522,96 0x:=19,20

Relationship brightnessB*,; and luminanceLt as function
of tristimulus value Y7 for the adaptation IuminanceLa=1000cd/m2

Relationship brightnessB*, and luminanceLt as function
of tristimulus value Y7 for the adaptation luminancel 5= 1000cd/m?

Relationship brightnessB*,; and luminanceLt as function

of tristimulus value Y7 for the adaptation luminancel ;=40 cdin?

Relationship brightnessB*, and luminanceLt as function
of tristimulus value Y7 for the adaptation luminancel =40 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$)Lr] (n=0,31,B%,=B" 1, /By ,) [2]
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0 ) 0 )
Lvt(La §) = [So(d) + S®)LT] " BYa (t=black threshold)  [3]ff syra(¢)=Cr (#)B%ta [3] dyra($)=Br(Lr, $)B%a [4] (s=scaling factor) Lvt(La §) = [So(d) + S®ILT] " BYq (t=black threshold)  [3]ff syra(¢)=Cr ($)B%ta [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(¢)
1906 120' 22,969 0,0718 0,2448 34,60 149,99 8,15 8H1906 120’ 22,969 0,0718 0,2448 34,60 149,99 15,73 SE 91 |[207 120" 22,969 0,0718 0,2448 34,60 149,99 1,07 7¢207 120’ 22,969 0,0718 0,2448 34,60 149,99 43,551 32 55
1189 120" 22,969 0,0718 0,2448 34,60 124,99 8,15 8Y§1189 120’ 22,969 0,0718 0,2448 34,60 124,99 1573 33|91 130 120" 22,969 0,0718 0,2448 34,60 124,99 1,07 7¢130 120" 22,969 0,0718 0,2448 34,60 124,99 43,51 36|55
684 120" 22,969 0,0718 0,2448 34,60 99,99 8,15 83684 120' 22,969 0,0718 0,2448 34,60 99,99 15,73 3391 75 120" 22,969 0,0718 0,2448 34,60 99,99 1,07 7Q[75 120" 22,969 0,0718 0,2448 34,60 99,99 43,51 36K5
351 120" 22,969 0,0718 0,2448 34,60 74,99 8,15 83351 120" 22,969 0,0718 0,2448 34,60 74,99 1573 331 39 120" 22,969 0,0718 0,2448 34,60 7499 1,07 7039 120’ 22,969 0,0718 0,2448 34,60 74,99 4351 36K5
151 120" 22,969 0,0718 0,2448 34,60 49,99 8,15 83151 120’ 22,969 0,0718 0,2448 34,60 49,99 15,73 331 17 120" 22,969 0,0718 0,2448 34,60 49,99 1,07 7Q(17 120’ 22,969 0,0718 0,2448 34,60 49,99 43,51 36565
48 120" 22,969 0,0718 0,2448 34,60 24,99 8,15 8348 120" 22,969 0,0718 0,2448 34,60 24,99 1573 33p1 5 120’ 22,969 0,0718 0,2448 34,60 24,99 1,07 7d|5 120’ 22,969 0,0718 0,2448 34,60 2499 4351 3¢5
11,91 120° 22,969 0,0718 0,2448 34,60 0,00 8,15 838,15 120’ 22,969 0,0718 0,2448 34,60 0,00 15,73 33p1 0,56 120' 22,969 0,0718 0,2448 34,60 0,00 1,07 701,07 120' 22,969 0,0718 0,2448 34,60 0,00 43,51 3665 =
151 120" 22,969 0,0718 0,2448 35,53 49,99 8,15 83151 120" 22,969 0,0718 0,2448 3553 49,99 1573 331 17 120 22,969 0,0718 0,2448 35,53 49,99 1,07 70Q[17 120’ 22,969 0,0718 0,2448 3553 49,99 4351 36¢K5 @
hes10-3a_ =0, L,=300,L=1000,$=120", B,=34,60,8%;=110,21 hes10-4a_J=0, =300, L=1000,§=120", B;=34,60,8% ;=110,218,r=15,73 Oyra=33, 4L hesll-3a_ =2, L,=300,Lo=40,9=120", B,=34,60,8%;=70,99 hesIl-4a_ J=2, =300, L=40,0=120', B,=34,60,8Y7=70,99,5,r2=43,51 Oyrz=36,55 3
hes10-3R_R hes10-3R_R g
Relationship brightnessB* ; and luminanceLt as function Relationship brightnessB* ; and luminanceLt as function Relationship brightnessB* ; and luminanceLt as function Relationship brightnessB* ; and luminanceLt as function —
of tristimulus value Y for the adaptation IuminanceLa=200cd/m2 of tristimulus value Y for the adaptation luminancel ;=200 cdim? of tristimulus value Y for the adaptation luminancel =8 cdim? of tristimulus value Y+ for the adaptation luminancel =8 cdim? Qh
Bi;(Lt. La ®) =Cr(¢)LT _Ba(l-:v 9) brightnessB* 1 [1])| Bit(Lt La )= s(d)LT _dxa(l-ax 9) brightnessB* 1 [1] Bi;(Lt. La ®) =Cr(¢)LT _Ba(l-:v 9) brightnessB* 1 [1])| Bit(Lt La ) = s(d)LT _dxa(l-ax 9) brightnessB* 1 [1] o
Ba(La ) = Cr () [So(9) + Sl(%La] (n=0,31) [2J| Ba(La 9) =Cr(9)[So(9) + Sa(¢)Lal (n=0,31) [2 Ba(La ) = Cr () [So(9) + Sl(%La] (n=0,31) [2J| Ba(La 9) =Cr(9)[So(9) + Sa(¢)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) || =5
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
552 120" 22,969 0,0718 0,2448 30,71 131,98 255 7§552 120' 22,969 0,0718 0,2448 30,71 131,98 22,96 3£ 71 21 120" 22,969 0,0718 0,2448 12,36 47,09 0,13 5§(21 120’ 22,969 0,0718 0,2448 12,36 47,09 22,96 12B6\L
346 120" 22,969 0,0718 0,2448 30,71 109,99 255 7346 120' 22,969 0,0718 0,2448 30,71 109,99 22,96 30|71 13 120" 22,969 0,0718 0,2448 12,36 39,24 0,13 5813 120" 22,969 0,0718 0,2448 12,36 39,24 22,96 1286 o
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 5§(8 120" 22,969 0,0718 0,2448 12,36 31,39 22,96 12B6 =<
103 120" 22,969 0,0718 0,2448 30,71 65,99 2,55 78103 120' 22,969 0,0718 0,2448 30,71 6599 22,96 30J71 4 120’ 22,969 0,0718 0,2448 12,36 23,54 0,13 54|4 120" 22,969 0,0718 0,2448 12,36 23,54 22,96 11,36.c
44 120' 22,969 0,0718 0,2448 30,71 43,99 2,55 74|44 120’ 22,969 0,0718 0,2448 30,71 43,99 22,96 30y1 1 120’ 22,969 0,0718 0,2448 12,36 1569 0,13 5§(1 120° 22,969 0,0718 0,2448 12,36 15,69 22,96 12B6 =<
14 120" 22,969 0,0718 0,2448 30,71 21,99 255 78(14 120° 22,969 0,0718 0,2448 30,71 21,99 22,96 30J1 0 120’ 22,969 0,0718 0,2448 12,36 7,84 0,13 58{0 120" 22,969 0,0718 0,2448 12,36 7,84 22,96 14,B6 5
2,55 120" 22,969 0,0718 0,2448 30,71 0,00 2,55 782,55 120" 22,969 0,0718 0,2448 30,71 0,00 22,96 30171 0,13 120' 22,969 0,0718 0,2448 12,36 0,00 0,13 580,13 120’ 22,969 0,0718 0,2448 12,36 0,00 22,96 12136 —+
44 120' 22,969 0,0718 0,2448 31,54 43,99 255 7§44 120’ 22,969 0,0718 0,2448 31,54 43,99 22,96 30y/1 1 120’ 22,969 0,0718 0,2448 12,71 15,69 0,13 5§(1 120' 22,969 0,0718 0,2448 12,71 1569 22,96 13B6 O _|
hesl0-5a =1, L=300,L=200,6=120, B;=30,71,B1 ;=67,99 hes10-6a =1, L;=300,L =200,$=120", B30, 71,By=67,99,522,96 0xz=30, 71 hesll-5a =3, L=300,L o8, §=120',B,;-12,36 B, =31,39 hesi1-6a =3, L;=300,Lo=8, =120, B;=12,36,8%,=31,39,5-22,96,0c-12,36 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 Iuminam:eLa=200cd/m2 of tristimulus value Y+ for the adaptation luminancel ;=200 cd/m? of tristimulus value Yy for the adaptation luminancel ;=8 cd/m? of tristimulus value Yy for the adaptation luminancel ;=8 cd/m? —
BYr(Lt Lr, Lr, 8) = [Cr®)LT - Br(Lr, 9)]B%a  brightnessByy [1][| BYr(Lt,Lr, $) = Sra(®)LT ~ dyra(6) brightnessBY [1] B%r(Lr Lr Lr, §) = [Cr@O)LT ~ Br(Lr, 9)]Bta  brightnessBtr ][] BYr(Lr,Lr, 8) = Sra(®)LT - dyra(6) brightnessB¥, [1] 3
Br(Lr, ¢) = Cr($)[So(0) +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(Lr, ¢) = Cr(9)[So(9) +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] ,g_)..
Lvi(La ) = [So(®) + Si0)L71/"B%,  (t=black threshold)  [3]]| Sra()=Ct(9)B%a [3] dyra(d)=Br(Lr, $)B%, [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) D
628 120 22,969 0,0718 0,2448 34,60 149,99 290 7§628 120' 22,969 0,0718 0,2448 34,60 149,99 26,10 3ﬂ 90 68 120" 22,969 0,0718 0,2448 34,60 149,99 0,43 5868 120" 22,969 0,0718 0,2448 34,60 149,99 73,15 39B7 —_
393 120" 22,969 0,0718 0,2448 34,60 124,99 290 7$393 120' 22,969 0,0718 0,2448 34,60 124,99 26,10 3490 |[[43 120" 22,969 0,0718 0,2448 34,60 12499 0,43 5§43 120' 22,969 0,0718 0,2448 34,60 124,99 73,15 397
227 120 22,969 0,0718 0,2448 34,60 99,99 290 74227 120" 22,969 0,0718 0,2448 34,60 99,99 26,10 3490 25 120" 22,969 0,0718 0,2448 34,60 99,99 0,43 5§25 120 22,969 0,0718 0,2448 34,60 99,99 73,15 39B7 8
117 120" 22,969 0,0718 0,2448 34,60 74,99 2,90 78117 120’ 22,969 0,0718 0,2448 34,60 74,99 26,10 34§90 13 120" 22,969 0,0718 0,2448 34,60 74,99 043 5813 120° 22,969 0,0718 0,2448 34,60 7499 73,15 3987 o
51 120" 22,969 0,0718 0,2448 34,60 49,99 290 74(51 120 22,969 0,0718 0,2448 34,60 49,99 26,10 34P0 6 120’ 22,969 0,0718 0,2448 34,60 49,99 0,43 54(6 120" 22,969 0,0718 0,2448 34,60 49,99 73,15 39B7 D
16 120" 22,969 0,0718 0,2448 34,60 24,99 290 78(16 120" 22,969 0,0718 0,2448 34,60 24,99 26,10 34P0 2 120’ 22,969 0,0718 0,2448 34,60 24,99 0,43 5§(2 120" 22,969 0,0718 0,2448 34,60 24,99 73,15 39B7 1
2,55 120" 22,969 0,0718 0,2448 34,60 0,00 290 74290 120" 22,969 0,0718 0,2448 34,60 0,00 26,10 34P0 0,13 120" 22,969 0,0718 0,2448 34,60 0,00 0,43 540,43 120 22,969 0,0718 0,2448 34,60 0,00 73,15 39B7 -
51 120" 22,969 0,0718 0,2448 3553 49,99 290 7§[51 120’ 22,969 0,0718 0,2448 3553 49,99 26,10 3400 6 120’ 22,969 0,0718 0,2448 3553 49,99 0,43 5§(6 120" 22,969 0,0718 0,2448 3553 49,99 73,15 398
hes10-7a_ =1, L,=300,L,=200,0=120, B,=34,60,847=95,57 hes10-8a =1, L;=300,L5=200,§=120', B,=34,60 8% ;=05,57,57a=26,10 Oyo=34,0 hesl1-7a_ =3, L=300,L o8, §=120', B,=34,60,8%,,=29,17 hes11-8a =3, L;=300,Lo=8, =120, B,=34,60 BY ;=29,17,5ra= 3,15 0yr=39,37
|_ hesl0-3R_R hes10-3R_R
TUB-test chart hes1; HAULAB, scaling of achromatic colours in white surround of 180 degree)
. - . A
Haubner(1980), Adaptationk,yz=1000, 200, 40 & 8cd/A) 7 test luminances for 120 -
C M Y O L V -6




