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brightness" as function of s functon of brightness' as function of s functon of
for test equal +=1000cdin’. et for test luminancel 5=1000cd! for test equal a=40cdlr leg for test luminancel =40 calr
B'Lr(r,La )= Cr(O)LT —BolLa )  brightnessBcr (1] Bir(Lr,La )= SO)LT 0Ly d)  brghtnessB'i  11] B (L7, La ) = Cr@)L7 ~BolLe ®)  brightness8 iy (Lo )= 5OLT -G(lad) brghnesst'iy (1]
BolLa ) = Cr(®)[S(#) + SO)LT 3 2] BolLa #)=Cr@)S®) +SOL  (=031) 2] BolLo ) =Cr(®)[S®) +S@LY  (1=0.31) Bolla ) = Cr()[S(6) + SO)LE] 1) 2]
Lulta )= 5(0) + 0L " (t=black threshold)  [3]]| s(0) Oh(La®) =Bolla ¢) [4]  (s=scaling factor) Ll 4) = S000) + Si@) L7 " lack threshold) (Lad) =BolLa §) [4]
Le b Crl) S SO Bollad) B L Lol Ly S SO Bollad) Br  S(0)duLab) Lr b Crl) S SO Bollad) B'ur  Lie S SO) Bollad) Br  S(0)dulLab)
1000 120' 22,969 00718 02448 4951 14596 1191 81000 00718 4951 14598 2296 apfs1 [[a0 120 22969 00718 02448 1929 5277 056 0071 1929 5277 2296 1
1000 100 23125 00747 02494 4951 14595 1191 31000 00747 4951 14598 2296 apfsi ||a0 100 23128 00747 02404 1983 5274 0,60 00747 1983 5274 2312 I
1000 0 23415 01086 02526 5082 14602 1268 741000 01086 s082 14602 2312 spb2 [[40 0 23415 01085 02526 2110 5236 071 01086 02526 2110 5236 234l 2
1000 60' 23973 01313 02657 5289 14639 1385 741000 01313 5289 14639 2341 SPeo |40 60 23973 01313 02657 2314 5208 089 01313 02657 2314 5208 2397 2
1000 30 26235 01797 03188 5737 14666 1669 541000 01797 5707 14666 2397 Sfp7 |l 30 26205 01797 03w 3096 5135 170 01797 03188 3096 5135 2623 3
1000 20 27971 D013 03555 7592 14737 3080 31000 02013 7592 14737 2623 782 [[a0 20 27971 02013 03555 3683 5093 02013 3683 5093 2797 3
1000 10 30747 02730 0394 028 14778 4381 241000 02730 028 14778 2797 ofps [[40 10 30747 02730 03984 4683 4964 388 02730 03984 4683 49564 3074 4
2214020 22969 00718 02448 4951 7299U 1191 BY[221,4u20' 22969 00718 4951 72990 2296 4 91U 120 22969 00718 02448 1929 2638U 056 00718 1929 26380 2296 1
e 000 A T T T =T T T R A0 ==
Relaionship brighinessey and Yr .y and as funciion o] | | [Retationship brighinesst* - and as funciign of
equal = 1000cdin? luminancel o= 1000cdint equal 0cd luminancel y-40cdir
Byr(Lr, Lo 6) = [Cr®)LT ~BolLa O)lLi3 brightnessB*yr Bryrllr.La )= 5(Lad)LT ~4(La0)  brightnessB*yr (1] Byr(Lr, Lo 6) = [CrO)LT ~BolLa O)lL3 brightnessB*yr Btyr(lr.La ) = §(Lad)LT -G (La ) brightnessB*yy

Bulla ) =CrOIH0) * SBL2)
Liilla 6) = [S0) + SO "L
Cre) SlD) Si) Bollad) By .

1000 120 22960 00718 02448 4951 10051 820 B
1000 100 23128 0,0747 02494 4951 10051 820 8
1000 90 23415 01086 02526 5082 10053 873 T
1000 60 23973 01313 02657 5289 10079 954 T
5

3

2

5

1000 30 26235 03188 5737 10087 1149

1000 20 27971 03555 7592 10146 2121

01797
02013
1000 10 30747 02730 03984 90.28 10175 3016
48,00120' 22,969 00718

02448 49,51 50000 8.20

1000
2070120 22969

9)=Cri®)(Sue) + S@LI)
CroILa Bl dLad)
S0)

00718
00747
01086
01313
01797
02013
02730
00718

(1=031,L,%

(Las ®)Lsa [4] (s=scaling factor)
Si(6) BolLad) Byt 5(Lad)dy(Lat))
02448 4951 10051 1581 3
02494 4951 10051 1581
2526 5082 10053 1592

3
3
5289 10079 1612 3
5737 10097 1650 3
5
6
3

03555 7592 10146 18,06

9028 101,75 19.25

02448 4951 5000U 1581

88

BolLs ) =Cr(®)[SU®) + SOILT (v
1So(0) + SIO)LT "L
Yr b Crle) SO S(0) Bllad) B Lu

0 120 22969 00718 02448 1929 9356 106
40 100 23128 00747 02494 1083 9849 113
40 90 23415 01086 02526 2110 9779 133
40 60 23973 01313 02657 2314 9726 166
40 30 26235 01797 03188 3096 9590 318
40 20 27,971 02013 03555 3683 9511 454
40 10 30747 02730 03984 4683 9271 7.25
94U 120 22969 00718 02448 1920 50.00U 106

[
0,31 L a=(LsooLa)) 2]
fack threshold)

Bolla )= Cr(DSl®) + SOLT]
5(0)=Cr@La ] diLa®) =Bolla &)L 4]
3 i) BolLad) Bvr 3(Lad)dy(Lad)
19,29 9856
02494 1983 9849 4319 3
02526 2110 9779 4372 3
2314 9726 4477 &
309 9590 4899 5
03555 3683 9511 5223 6
4683 9271 5742 ®
02448 1920 50000 4289 3

S6)
00718
00747
0,1086
01313
01797
02013
02730
00718

(1=031 L ia=(L300La)) 2]
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Relationship brightnessB*r  as function of " + as function of Relationship brightnesse* . and luminanceL y as functon of
for test equal =200cdin? luminance.,=200cdlr fortest equal =8 cain?.

B (Lr, L 0) =Cr(@)L7 ~BolLs ) brightnessB*ir (U}l Brir(Lr La @) = S(O)L7 ~dLa ¢)  brightnessB* y () B (Lr, L 0) =Cr(@)L7 ~BolLs ) brightnessB* iy BLr(Ly.La 8) =S(@)LT ~dilq §)  brighinessB*ir ()

BolLa ) =Cr@)(S®) +SOLT  (=0.31) BolLa, ) =CrD)[So®) +SOILT]  (1=0.31) 2 BolLa ) =Cr®[S®) +S@ILA  (1=031) BolLa ) =Cr)[S®) +SOLT]  (n=0.31) 2

2]

Lulta ) = [S() + S@)LI " (=black threshold) (3]
Le b Crl) SO SO Boltad) By Lu Lol
120 22969 00718 02448 3071 8799 255 7

200 100 23128 00747 02404 3154 8798 272 T
200 90 23415 01085 02526 3311 6789 305 G
200 60 23973 01313 02657 3607 BTEL 373 5
200 30 26235 01797 03188 47,94 G763 699 2
200 20 27971 02013 03555 5702 8752 995 2
200 10 30747 02730 03984 7170 8719 1535 L
4490120 22969 00718 02448 3071 4390V 255 7

200
200
200
200
200
200

44,90 120' 22,969

h(Lad) = Bolla, 6)
S6)

00718
00747
0,1086.
01313
01797
02013
02730
00718

14l (s=scaling factor)

Si(0) Bflad) BT S(@)du(Lad)]
2296

02494 3154 8798 2312 3
02526 3311 8789 2341 3
02657 3607 8781 2397 3
03188 47,04 8763 2623 4
03555 5702 8752 27,97 5
03984 7170 8719 3074 7
02448 30,71 43990 22.96 3

So4) + Si(®)La]
Le b Crld) SO SO Bltad) Bur  Lu

B
8 100 23128 00747 02494 1271 313¢ 014
s 90 23415 01086 02526 1381 3079 018
s 60 23973 01313 02657 1528 3038 023
8 30 26235 01797 03188 2065 2932 046
5 20 27971 02013 03555 2458 2871 065
s 100 30747 02730 03984 3L73 2684 110
19U 120 22969 00718 02448 1236 1569 0,13

lack threshold)

0718 02448 1236 3139 013

O(Lad) = Bolls, 8) [4]
S6)

00747
01086
01313
01797
02013
02730
00718

Si(0) Bflad) BT S(@)dulLad)]
9% 1

02494 1271 3134 2312 1
1381 3079 2341 1
1528 3038 2397 1
2065 2932 2623 2
03555 2458 2871 2797 2
03084 3173 2684 3074 3
1236 15690 2296 1
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Relationship brightness* 7 and trisimulus value Yy
equal =200cdin’.

[viewing angled for test

7 as function of
luminancel ,=200cd)

brightnesse* 7 and tristimulus value Yy

for test equal =8 cdint’

as functon of
i’

luminancel =8 cdls

By1(LT, Lo 9) = [CrO)LT ~Boll $)lLr brightnessB*yr (1]
Bolla ) =Cr@)[So®) +SOLI  (1=0.31.L2

g

Bryr(lr La ) = 5(Lad)LT ~GLa®)  brightnessB*yr [1]

BolLa, ) = Cr(D)[So®) + Su(®)La]
(®)

BLLA=(LanoLa) ) 2]

(n=

Lnlto = SI0) 4 SOLD LS (blacktreshod) | 5 (3] ch(La) =Boll )13 [4] (s=scaling factor)
Yr ¢ Cr(9) So®) Si®) Bollad) Bvr  Lvi Lol |¥r Sof#)  Si) BofLa®) B*yr s(Lad)dy(Latd)
200 120 22960 00718 02048 071 9977 289 7200 00718 071 9977 2604
200 100 23,128 00747 02494 3154 9976 308 TYz00 00747 02494 3154 976 2622
200 0 23415 01086 02525 311 9966 3ds 6200 01086 02525 3311 9966 2655 3
200 60 23973 01313 02657 307 9957 423 5200 01313 02657 3007 9957 278
200 30 2623 01797 03188 4704 936 793 2200 01797 03188 47.04 936 2974
200 20 27971 02013 0355 5702 924 1126 2f200 02013 03555 5702 924 3171 6
200 10 30747 02730 03984 7TL70 %BET 1741 1200 7 ozra 7170 557 3485 o
1920120 22969 00718 02448 30.71 50000 289 7H100U120' 22969 00718 02448 071 50000 2604 3
T R T R T S T e L R e BT S = T

B7(LT, Lo 4) = Cr®)LT ~ BolLa 9L brightnessB*yy

[
BolLa 6) =CrO)[So®) +SUOLE  (1=0.31.L3=(Laoo/La)) [2]
ok threshold)

i,

Lii(La 8) = [S(0) + SO "L
Yr b Cile) S SI®) Bollad) Bt L

8 120 22969 00718 02448 1236 9657 041
8 100 23128 00747 02494 1271 9641 044
8 o0 23415 01086 02526 1381 9472 056
s 60 23973 01313 02657 1528 9346 072
s 30 26235 01797 03188 2065 9021 142
s 20 27971 02013 03555 2458 8831 202

10 30747 02730 03984 3ILT3 8256 340
550 120 22969 00718 02448 12,36 50,00U 041

e

B 1(Lr. Lo )= 5(Lad) LT ~Gy(La, )
Bolla ) = Cr()[S(6) + SO)L]
5()=Cr(®)Li (3] d,(Lad) =Bolla &)Lk 4]
3 SO SO BlLad) Bv1 S(Lab)dyiLab)
0071

0,108
01313
01797
02013
02730

00718

N

TUB-test chart hep5; HAULAB, scaling of achromatic colours in white surround of 180 degre:
Haubner(1980), Adaptationt,=1000, 200, 40 & 8cd/A 7 viewing angles 120’ to 10’
M v s T

brightnessB*yy (1]

(1=0.31 L a=(La0o/La)") (2]

scaling factor)

657 7064

1271 9641 7113 3
1381 9472 7201 4
1528 9346 7373 4
2065 9021 8069 6
2458 8831 8603 T
3173 8256 9456 9
1236 50000 7064 3
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