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AVIAY, AY normalized toAY,,

AYIAY, AY normalized toAY,

CiICu=(YIAV)(VIAY), normalized to (YIAY),

CICy=(YIAY)(YIAY),

log (L*go/L*g0) HAULAB lightness L* go normalized|log (L* go/L*g0,) HAULAB lightness L* go normalized log [(AY/Y) / (AYIY),]  HAULAB -Y sensitivity log [(AY/Y) / (AYIY),]  HAULAB -Y sensitivity
L¥IL* go, to the background lightness* gg , L*/L* g0, to the background lightness.*gg SISu=AYMIAYHY),  normalized to (AY/Y), SIS =AYMIAYrY),  normalized to (AY/Y)y
24 100% =5(YIYy)" d (Y=100Y,=30,5=163,9, n=0,31, d=639)[| 2 1000 =S(YIYy)"- (¥r=100,Y,=60,5=163,9, n=0,31, d= 90,2)(13] 24 100-% =s(Y/Yy) —d (Y:=100,Y,=30,5=163,9, n= 031 d=63,9)1| 28100-* =s(Y/Yy)"-d (Y,=100,Y,~60,5=163,9, n=0,31, d=90,2)[
Le=r (YY) ™-d (r=s(Yy/Y)"=96,32,L* ;= r-d =32,4) [1b] L*=r (YIYy)" d (r = s(Yy/Yn)"=96,32,L* = r-d =6,0)  [1b Le=r (YY) ™-d (r=s(Yy/Y)"=96,32,L* ;= r-d =32,4) [1b L*=r (YIYy)"=d (r= S(Yu/Yn)":96,32,L*u: r-d =6,0)  [1b)
LL* y=g(YIY) "-h  (g=r/(r-d)=2,97, h=d/(r-d)=1,97) [L L¥L* y=g(Y/Yy)"-h  (g=r/(r-d)=15,93, h=d/(r-d)=14,93)[1 dY /Y= [ (Yol (ns) Y 1Y) [3c] dY /Y= [ (Yol (ns) Y 1Y) MY [3c]
log [(L*/L* y+h) /g ]=n log {f/Y,) = 0,310g(Y/30) [1d] log [(L*/L* ,+h) /g ]=nlog {/Y,) = 0,31og(Y/60) [1d] @Y /Y= [0 (ns) 1Y/ Y)Yy [3d] @Y 7YY= [Vl (nS) 1Y/ Y " 1Yy [3d]
1410 In [(L*/L* y + h) / g] = nIn(10)log(Y/Y,) = 0,71log (Y/30) [1e]|| 1410 In[(L*/L* , +h)/g]=nIn(10)log(Y/Y,) =0,71log (Y/60) [1e] 1410 (dY /Y)/ (dY /YL =(Y/Y) ™" [3e]l| 1410 (@Y /Y)/ (@Y /Yy, =(Y/Y) " [3e]
(LIL* ) [ g] = 8000 0 = PTLO VR0 ) o g (UL y by 1 g] = §MADIO UMD = Lo WE0 | ) 11 log [(dY / Y)/ (dY /Y] = (-1) log(Y / Y,) 131 log [(dY / Y)/ (dY /NQLZ (=) log(Y / ¥,) (31
- ’ »v U, &
- 01 '
My, =n=0,310 $=20" mpy =n=0,310 .. =20’ Mpy =-n=-0,310 My, =-n=-0,310 00cd/fh
Ol].rlnul:lO'l67l5llllllllllI . 010Law_3000d/r% Ollﬁqullols4l4lllll‘!~d~’c®' 7 aw=10000d/r%1 0-1- 2-53-06---------- 0: mu-Z—(-).B-O------------ Focrm i
=0, 518 : application ! ./ v application
. ange N 1 range -l ' 1
o 0,1 1y 10 1Y,£18100 Y i 0,1 ¥ }Y,=18100 v o 0,1 1 10 "Y,=18100 Y i 0,1 1 10 'Y,=18100 v
- -1 0 P71 Y=30 2 logY -2 -1 0 1u¥,=60 2 logY ! -1 0 1Yy=30 2 logY -2 -1 0 1 Y,=60 2 logY
hew90-1a hew90-2a hew91-1a hew91-2a
log (L*gg/L*g0,) HAULAB lightness L* go normalized||log (L* go/L*g0,) HAULAB lightness L* go normalized| log [(AY/Y) I (AYIY),]  HAULAB -Y sensitivity log [(AY/Y) I (AY]Y),]  HAULAB -Y sensitivity
L¥/L* g, t the background lightnesd.* g L¥/L* g, to the background lightnesd.*gg ,, S/Sy=AYM/AYTY),  normalized to QYN S/Su=AYMIAYrY),  normalized to AY/IY),
24 100" =5(YIVp)"=d  (Y,=100.Y,= 28,5=180,1, n=0,31, d= 7| 28100 =5(v1v,)" -d (Y;=100Y,=13,5=180,1, n=0,31, d= 46.8)[14] 24 100-* =s(Y/Yn)'=d  (Y4=100,Y,=28,5=180,1, n= 031 d=71,7)[1| 28100-* =s(Y/Yp)'-d (Y,=100Y,=13,5=180,1, n=0,31, d=46,8)[
Le=r (YY) ™-d (r =s(Yy/Yy)"=105,88L* = r-d =34,1) [1b] L =r (YIYy)"=d (r=s(Y/Yy)"=105,88L*,= r-d =59,0) [Lh Le=r (YYY)"-d (r= S(YulYn)n:105,88,L*u: r-d =34,1) [1b L= (YIYy)"=d (r = s(Y/Yy) "=105,88L* = r-d =59,0) [Lh
LHL* y=g(YIYy)"=h  (g=r/(r-d)=3,09, h=d/(r-d)=2,09) [1 L¥L* y=g(YIY)"~h  (g=r/(r-d)=1,79, h=d/(r-d)=0,79) [1| dY /Y= (Yo (ns) 1Y 1Y) "1 [3c] dY /Y= (Y (ns) 1Y /Y)Y [3c]
log [(L*/L* y+h) / g]=nlog {/Y,) = 0,3llog(Y/28) [1d] log [(L¥/L* y+h)/g]=nlog {/Y,) = 0,3ll0g(Y/13) [1d] @Y /Y= [0 (ns) 1Y/ Y)Yy [3d] @Y /Y)Y =[ (Ve (nS) 1Y/ Y/ [3d]
1310 In[(L¥/L* y + h) / g] = nIn(10)log(Y/Y,) =0,71log (Y/28) [1e]|| 110 In[(L*/L*  +h)/g] =nIn(10)log(r/Y,) =0,71log (Y/13) [1e] 1210 (dY /Y)/ (Y /Y), = (YY) ™" [3e]l| 1410 (@Y /Y)/ (@Y /YL, =(Y/Yy) " [3€]
(L¥L* , + hy [ g] = & N0 log (/Y — . 71log W_B),O 6531 (LA1L* 4+ hy [ g ] = 8 NA0 1og M) = .70 ¥A3)g (3 5gf] log [(dY / Y)/ (dY /Y)] = (-n) log(Y / Yy) [31] log [(dY / Y)/ (dY / Y),] = (=n) log(Y / Yy) [3f]
o ,’ 36 o 426 o $=20" I 7 $=20'
0 lan"U - nl_loylaiol IEE R RN 009 $=20 o] .1'.“’2‘ - r;—.O,.BJ..O. [EEREY) $=20' 0 -1£an - -n-—-O-,SE.O- memmam 00 w—zo‘:)Cd/"?"1 0 -12}2]: -n-_-O-SEO- smmes 004 |—aw—40(:d/|'ﬁ
My = 0,719 Law=200cd/h My = 0,551 Law=40cd/h my = -0,299 1 e = My = -0,287 i P
application . 1 application e r % 387 :' 99 -0 486
s, . range . 'L range : : .: !
o 0,1 1 v "0 1v!=18100 ¥ i 0,1 1_¢-0,869"Y.518100 v o 0,1 1 10 "Y}=18100 Y i 0,1 1 10, 'Y,=18100 v
- -1 0 wr 1 Y,=28 2 logY -2 -1 0 1 VYy=13 2 logY - -1 0 1 Yy=28 2 logY -2 -1 0 1Yy=13 2 logY
hew90-3a hew90-4a hew91-3a hew9l-4a
hew90-3n hew91-3n
log AY/AY,) HAULAB tristimulus value difference |(log (AY/AY,) HAULAB tristimulus value difference log[(Y/AY) I (YIAY),)] HAULAB -Y contrast log[(Y/AY) / (YIAY),)] HAULAB -Y contrast

normalized to (Y/AY),

24100 =S(YIYn)'=d  (Y,=100,Y,=30,5= 163 9,1=0,31, d=63,9)[1| 24 100* =S(Y/Yy)" ~d (¥p=100,=60,5= 163 9, n=0,31, d=90,2)[13] 24 1000 =s(Y/Y,)"-d  (Y,=100,Y,=30,5=163,9, n=0,31, d=63,9)[1| 24 100-* =s(Y/Y,)"-d (Y,=100.Y,=60,5=163,9, n=0,31, d=90,2)[.
Lo =r (YIYY)"-d (r= s(Yu/Yn)n:96,32,L*U: r-d =32,4) [1b Le=r (YIYY)"=d (r=s(Y/Yy)"=96,32,L%,=r-d =6,0)  [1b] Lo =r (YY) =d (r = s(Yy/Yy)"=96,32,L* ;= r-d =32,4) [1b Le=r (YY) "=d (r=s(Y/Yy)"=96,32,L%,=r-d =6,0)  [1b]
dY =Y/ (ns)](Y 1Y)t ™" [2¢] dY=[Yo/ (ns)I(Y 1Y) " [2¢] Y 1AY=Y I {[ (Yo (ns)]CY 1Y) ) [4c] YIdY=Y/{[(Ye/ (ns) Y 1Y) "} [4c]
dYy = [Yo/ (n's)](Ya/ Yp)' "= 1,1565 [2d] dYy = [Yo/ (n'$)](Ye/ Vo) " = 1,1565 [2d] Y IYN =Y H{L (Yo (nS) 1Y/ Y "} [4d] Y I =Y H{ (Yl (nS) (Y0 Y) "} [4d]

1410 dy /dY, = (Y /Y " ‘413 1410 gy /dy, = (Y /Y™ [2€] 1410 (Y /dY)/ (Y /dY), = (Y1 Y)" [4e]l| 1910 (v /dY)/ (Y /dY),=(Y/Y)" [4e]
log(dY / d¥;) = (1-n) log(Y / Y,) o .08 log(dY / d¥,) = (1-n) lodY / Y) 00,6331 log [(Y /dY)/ (Y / dY)] = (n) log(Y / Yy) [41] log [(Y / dY)/ (Y / dY),] = (n) log(Y / Yy) [4f]

351 > 290,374 %0284
21060 . ¢=20 B e A Q=20 Mo =1 = 0,310 §=20 Moy 210310 =20
o 1rnu = 0,668 p Olol_aw_soocdh% 0 1mu =0,678 N h=1000cd/fh o M, = 0,300 w_300cd/r?1 o my = 0,304 p 5 d};ﬁlooow/%
application 1 application 68 ' : application 9' ] application
. i range . 1 range ' range ! 1 range
1 0,1 ®-0,320 "Y,~18100 Y a1 0,1 2% 10 'Y,=18100 Y o 0,1 1 10 "Y,=18100 Y a1 0,1 10 'Y,=18100 Y
B -1 0 1Y,=30 2 logY =2 -1 0~ TYaTY,=60 2 logY - -1 0 1Y,=30 2 logY -2 -1 0 1Y,=60 2 logY
hew90-5a hew90-6a hew91-5a hew91-6a
log AY/AY,) HAULAB tristimulus value difference |(log (AY/AY,) HAULAB tristimulus value difference log[(Y/AY) I (YIAY),)] HAULAB -Y contrast log[(Y/AY) / (YIAY),)] HAULAB -Y contrast
AYIAY, AY normalized toAY, AYIAY, AY normalized toAY, Gi/Cu=(V/AY)(VIDY), normalized to (Y/AY), Gi/Cr=(YIAY)/(YIAY), normalized to (Y/AY),

241007 =S(YIYn)'—d (Y,=100.Y,=28,5=180,1, n=0,31, d=71,7){1| 24 100* =S(Y/Yp)" =d (¥;=100Y,13,5=180,1, n=0,31, d=46,8)[{4] 24 10007 =s(Y/Y,)"-d  (Y,=100,Y,=28,5=180,1, n=0,31, d=71,7)[1| 24 100-* =s(Y/Y,)"-d (Y,=100),=13,5=180,1, n=0,31, d=46,8)].

L*—r(Y/Vu) - (r:s(Vu/Yn)”:105,88,L*u: r-d =34,1) [1b L*—r(Y/Yu) -d (r= (Yu/Yn) =105,88,L* ;= r-d =59,0) [1b| L*=r (YY) "-d (r=s(Yy/Y,)"=105,88,* = r-d =34,1) [1b L*=r (YIYy)"-d (r=s(Yy/Y,)"=105,88* = r-d =59,0) [Lb|
=[Y)/(ns )] Y 1Y) [2¢] =¥l (ns)Y 1Y) [2¢] Y IAY=Y I {[ (Yo (ns)]CY 1Y) ") [4c] YIdY=Y/{[(Ye/ (ns) Y 1Y) "} [4c]
dYu Yo/ (ns )](Yu 1Y) " =1,0521 [2d] dYu Yo/ (ns )](Yu 1Y) " =1,0521 2d] Y I =Y H{L (Yo (nS) 1Y/ Y "} [4d] Y I =Y L {[ (Yl (nS)1(Yu ! Y ™} [4d]

1410 dy /dY, = (Y / Y)'™" 20 8éée] 1410 dv /dY, = (Y / Y)* »* 1,083 1210 (Y /dY)/ (Y /dY), = (Y Yy)" [4e]|| 110 (Y /dY)/ (Y /dY)=(Y/Y)" [4€]
log(dY / d¥;) = (1-n) log(Y / Yy) s 02 log(dY / d¥,) = (1-n) logY / Y) 00 [2f] log [(Y /dY)/ (Y / dY)] = (n) log(Y / Yy) [41] log [(Y / dY)/ (Y / dY))] = (n) log(Y / Yy) [4f]
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o 379 o B ~290,387 . 25 0:486

e L PR e e A =20 e 200 e e e T 17Q=20 o ZNZ0S10_ L =20

m, = 0,666 Law=200cd/h my = 0,640 T Law=40cd/ m, = 0,299 L= 200cdid My = 0,287 Law=40cd/h
appllcatlon -1 . ' application application 1 application
range _0,572 ' range range ' range
_1 0,1 '—0 793 "Y}=18100 M 1 0,1 1 105 'Y,,=18100 M o 0,1 1 10 "Y}=18100 M 1 0,1 1 105 'Y,,=18100 M

-2 -1 0 1Y,=28 2 logY -2 -1 0 1Y,=13 2 logY -2 -1 0 1Y,=28 2 logY -2 -1 0 1Y,=13 2 log¥
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TUB-test chart hew9; HAULAB, adaptation W Lwu=300, 1000, 200, 40, Haubner (1980) & eq
log[lightnessL*, thresholdAY, sensitivityAY / Y,contrasty /AY,normalized for grey Ulp=
C M Y (0] L
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