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TUB-test chart het2; LABIJND & TUBsSRGB colour-difference, CIE 230:2019 & TUBSRGB 202
log & lin[lightnessL*, thresholdAY, sensitivityAY / Y,contrasty /AY,normalized for grey U]
C M Y (0] L

log (L*gs/L*gs5,) LABJIND lightnessL*gs normalized (|log (AY/AY,) LABJND tristimulus value difference L*g5/L* g5y LABJND lightness L* g5 nprmalized LABJND tristimulus value difference
L¥/L* g5 24 to the background lightnesd * g5 AYIAY, AY normalized toAY, L¥IL* g5 04 to the background Ilghtn sd *g5 4 AY normalized toAY, ¢
24 1007LF = (@) {In (1L +aY)-In(1+aVYy} [1a] 100L7/L* (= (V@) {In (1 +aY)-In(1+aYy} [1a] 3 L¥L¥ = (Wa) {In (1 +aY) - ] LA = (Ya) {In (1 +aY) = In (1 +aYy)} [1a]
L¥L* 4= (ta) {In[1+ b (Y/Y)] - In (1 +b)} [1b] L¥L* = (Ua) {In[1+ b (Y/YP] - In (1 +b)} [1b] L¥L* 4= (t/a) {In [ 1+ b (Y/YQ] = In (1 + b), L¥L* = (Ua) {In[1+ b (Y/YY] - In (1 +b)} [1b]
a=0,3411 t=88,23 t/a=258,6 b=6,141 [1 normalized tristimulus value Y difference » a=0,3411 normalized tristimulus value Y difference,4’9 7
dy/idy, =1 +aY)/(1+aY,) o 1’38[9d] dyidY,=@Q+aY)/(1+aYy) [3d]
1410 1410 R 2
=8 (0,417
o Mpy =N =1,000 My, = 1-n = 0,000 1
=043 0T TS [ my=o0866 "3 ]
?gﬁélecatlon application L '_“11_90_4_ (_)O_Of'fio‘_o_f“_'o_ - application
” 1 range f range
. 0.1 -0,825¢ 10 'Y,=18100 vy 010,72 10 'Y,=18100 vy o 010,149 & * 0.10.187 10 ,Y,=18100  y
- -1 0 1 2 logY - -1 0 1 2 logY ! -1 0 1 2 logY
het20-1a het20-2a het21-1a
log [(AY/Y) / (AYIY),]  LABJIND-Y sensitivity log[(Y/AY) / (Y/AY),)] LABJIND-Y contrast (AYIY) I AYIY)y LABJIND -Y sensitivity (YIAY) I (YIAY), LABJIND -Y contra:
S/Su=(AYMIAYY), normalized to (AY/Y), CIC=(YIAY)(YIAY), normalized to (Y/AY), S/Sy=AYMIAYrY),  normalized to AY/Y), u=(YIAY)(Y/AY),  normalized to (Y
241007 /L* = Ma) {In(1+aY)-In(1l+aYy} [1a] 100-/L* = (Va){In(1+aY)-In(1+aYy} [1a] 6 L¥/L* = (Ma) {In(1+aY) - LIL* =(Wa){In(1+aY)-In(1+aYy} [1a]
L¥L* = (Ua) {In [ 1+ b (YY)l - In (1 +b)} [1b] L¥/L* = (a) {In[1+ b (Y/YY] = In (1 +b)} [1b] L¥/L* = (Ya) {In [ 1 + b (Y/YY)] - L¥/L* 4= (Ua) {In [ 1+ b-(Y/Yy)] - In (1 + b), [1b]
dY/Y) 1 YY)y tristimulus value Y sensitivity (Yrdy) / (Y/idY), tristimulus value Y contrast dY/Y) 1 @YYy tristimulus value Y sensitivity (Yrdy) / (Y/dY)y tristimulus value Y gbntrast
=[(1+av/Y]/I[(1+aYy)/Yy] [31] =Y/ (1+av)]/[Yy/(1+aY)] [4h] =[(1+av/Y]/[(1+aYy)/Yy] =Y/ (1+av)]/[Yy/(1+aY)] [4h]
1410 10 4
3,380
0,528
Mpy = - = -1,000 application Mpy = N = 1,000 - Mygo_a= 1,1769;=250,1,=149 / . e1-1201,156
R R - = 88%0062| OFhoisnm T T T LR == = *0;0520,062 2 NN rege ke e s e
. ' application Mygo_4= —0,00090=0,f4=0 & 3 application
1 -0,52 1 range S me= 0000 " TTTT - -0-0-8850 865 range
1 0,1 1 10 "Y,=18100 v 0,1 1 10 "Y,=18100 v 0 0,1 01 0,295 10 "Y,=18100 v
- -1 0 1 2 logY -1 0 1 2 logY - -1 0 1 2 logY
het20-3a het20-4a het21-3a
het20-3n het21-3n
log (L*/L* ) TUBSRGB lightnessL* normalized |(log (AY/AY,) TUBsSRGB tristimulus value difference] L*/L* TUBSRGB lightnessL* ngymalized TUBSRGB tristimulus value difference
L¥/L* to the background lightnesd.*, AYIAY, AY normalized to AY, L¥/L* to the background lightngss.* AY normalized to AY,
24 100" =s(Y/Y, ) ~d (Y,=100,Y,=18, s=100, n=1/In(10), d=0Y1§ 24 100.* =5 (Y/Yy ) "—d (Y,=100,Y, =18, = 100 n=1/In(10), d=0)1 3 L* —S(Y/Yn) - (Y =100,Y,=18, s=100, n= L* —S(Y/Y ) "—d (Y,=100,Y, =18, s= 100 n=1/In(@d), 43dy1
Lo =r (YIYY)"-d (r= s(Yu/Yn)":47,48,L*u: r-d) [1b] Le=r (YIYY)"=d (r=s(Yy/Yn)"=47,48,L* =1 - d) [1b] L =r (YIYy)"- ~d (r=s(Yy/Yn)"=47,48L* =1 - ) [1b]
LAIL* (=YY ™ (in(x)=In(L0) log(x)) [1c] dY=[Yo/ (ns)ICY /Yt [2c] LA/ —(V/Yu) dY=[Yo/ (ns)ICY /Yt [2c]
log(L*/L* ;)=(1/In(10)) log(Y/Y,) [1d] dYy = [Yo/ (n'8)](Ye ! Vo) = 1,0934 [2d SN(Yy/ Y " =1,0034 [2d
1310 In(L*/L* )=log(Y/Yy) [Lell[ 1420 dy /dY, = (Y /Y)" ™" [2€] 2 dy 7dy, = (Y /1Y) [2e]
Lo = €090 g log(dY / d¥;) = (1-n) log(Y / ¥,) 0,782
0,6 500
Moy = N = 0,434 301 Moy = 1-n = 0,565 : L 1 muso 4= 082310705 1424 2,466
me= 0434 T T T T 2 —_— my=0565 B i il
application Spplication’ Mygo_4= 0,020/fg5=2, f4=0 application
-0,56 range range " =002 T TTTSZ d range
. 0.1 1 10 Y,=18100 vy 010,73 10 'Y,=18100 vy o 010,270 010182 10 ,Y,=18100 vy
- -1 0 1 2 logY 2 -1 0 1 2 logY - -1 0 1 2 log¥
het20-5a 20-6a het21-5a
log [(AY/Y) / (AYIY),]  TUBSRGB-Y sensitivity log[(Y/AY) / (YIAY),)] TUBSRGB-Y contrast (AYIY) I AYTY)y TUBSRGB-Y sensitivity (YIAY) I (YIAY), TUBSRGB-Y contrgst
S/Su= (Ay/v)/(AwY)u normalized to AY/Y), Ci/Cu=(YIAV)(YIAY), normalized to (Y/AY), S/Su= (Ay/v)/(AwY)u normalized to AY/Y), CilCu=(YIAV)(YIAY), normalized to (Y/AY),
24100 —s(Y/Yn) -d (¥;=100,Y,=18, 5=100, n=1/In(10), d=0J1§| 2§100-" =S (Y/¥n) ~d (¥n=100,Y,=18, 5=100, n=1/In(10), d=0JL 6 L* —s(Y/Yn) - (Yn 100,Y,=18, $=100, n=1/In(10), d=0)1 L*=s(Y/Y,) '-d (Y,=100,Y,=18, s=100, n=1fh(10), d=0)1
L*=r (YY) "=d (r=s(Yy/Yy)'=47,48L% =1 - d) [1b] L*=r (YIYy)"=d (r=s(Yy/Yn)"=47,48,L% ;= - d) [1b] L*=r (YY) - L*=r (YIYy)"=d (r=s(Yy/Yn)"=47,48,L* ;= fr- d) [1b]
dY /Y= (Yo (ns) 1Y 1Y) "1y [3¢] YIdY=Y/{[(Ye/ (ns)]Y 1Y) "} [4c] dY/Y:[(Yn/(ns)](Y/Yn)linlY YIdY=Y/{[(Ye/ (ns) Y 1Y)} [4c]
@Y /Y= [0 (ns) 1Y/ Yo Yy [3d] (V1YL =Ya LT (nS) 10V ! Yo) "} [4d] @Y /Y= [/ (ns) 1Y/ Vo) ™" (V1YL =Y LYol (8) 1Y /YR " [4d]
1210 (dY /Y)/ (Y /Y)Y, =(Y 1Y) ™" [3e]|| 110 (Y /dY)/ (Y /dY)=(Y/Yy)" [4€] 4 @Y 1Y)/ g%H{) " (Y 1Y)/ (Y 1dY),=(Y 1 Yy)" 1,996 [4€]
log [(dY / glggig [Y)] = (=) log(Y / Yy) 31 log [(Y / dY)/ (Y / dY)] = (n) log(Y / Y,) 0,604" ‘
oda eI TN=C0434 TS b Mzn=043 > Mugo_4= 0.357fog~41 110 _
my =-0,434 m, = 0,434 o -
,300 application Mygo_a= —0,000/f9¢=0, f4=0 application
' -0,603 -0,56 ' range Cma=-0001 T T TTTTTC range
. 01 1 10 'Y,=18100 v 01 1 10 'Y,=18100 vy o 0,1 0,1 0,270 10 'Y,=18100 vy
-2 -1 0 1 2 logY -1 0 1 2 logY -2 -1 0 1 2 log¥
het20-7a het20-8a het21-7a
| het20-7n het21-7n

sd°/ 1X1"eUQ|21aU/2IdY-TO0T¥20Z uoensibas anL

ndino juild 1o Aejdsip Jo Juswainseaw pue uoleneAs 1o} uoledldde

9p02 :Jeudrew gNnl

yl

>léo




