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TUB-test chart hetl; LABJND & IECsRGB colour-difference, CIE 230:2019 & |IEC 61966-2-1
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* gs nprmalized || AY/AY,, LABJND tristimulus value difference
L*/L* g5 04 to the background lightness* g5 , AYIAY, AY normalized toAY, L*/L* g5 2.4 to the background lightngss * g5 , AYIAY, AY normalized toAY,, ¢

24 1007LF = (@) {In (1L +aY)-In(1+aVYy} [1a]]| 24100 = (Va) {In(1+aY)-In(L1+aYy} [1a] 3 L = Wa) {In (L+aY)-In(1+aYy} [1a]|| 6 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), 51 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 t=88,23 t/a=258,6 b=6,1. . ®2,61 [ normalized tristimulus value Y difference,4’9 7

dy/idy, =1 +aY)/(1+aY,) o 1’38[9d] e dyidY,=@Q+aY)/(1+aYy) [3d]
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¥1,810
=8 (0,417
ohgMu = =100 21N 20000 1L 2
m, = 0,430 P e my = 0,866 —_— application m 0,0039g=0, 4=0 P
: r:fr?ge ?apr%lgatlon range L ;15_9?_;’_;0_3_ LA S I ?apr?ggatlon
. 0,1 -0,825¢ 10 'Y,=18100 vy . 010,72 10 'Y,=18100 vy o 010,149 & * 10 'V,=18100 vy o 0.10.187 10 ,Y,=18100  y
- -1 0 1 2 logY - -1 1 2 logY ! -1 0 1 2 logY -2 -1 0 1 2 logY
het10-1a het10-2a hetll-1a hetll-2a
log [(AY/Y) / (AY/Y)y]  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), CiIC=(YIAY)(YIAY),  normalized to (Vi

241007 /L* = Ma) {In(1+aY)-In(1l+aYy} [1a]l| 2&100*/L* j=(ta){In(1+aY)-In(1l+aYy} [1a] 6 L/L* y=Ma) {In(1+aY)-In(1l+aYy} [1a]|| 3 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* = (ta) {In[1+ Db (Y/Y)] = In (1 +b)} [1b] L¥/L* = (Ya) {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] [31] =Y/ (1+av)]/[Yy/(1+aY)] [4h]
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3,380
0,528
Mpy = - = -1,000 application Mpy = N = 1,000 - application Mygo_a= 1,1769;=250,1,=149 / . e1-1201,156
N ey = = 69%20,062|| Yy 0amT T T L e OmE ? e R e RS —
. ' application Mygo_4= —0,00090=0,f4=0 & 3 application
1 -0,52 1 range S me= 0000 " TTTT =~ ~¢0,88% 0,865 range
1 0,1 1 10 "Y,=18100 v = 0,1 10 "Y,=18100 v 0 0,1 1 10 .Yu 18 Y o 01 0,295 10 "Y,=18100 v
- -1 0 1 2 logY -2 -1 1 2 logY - -1 0 1 2 logY -2 -1 0 1 2 logY
het10-3a het10-4a hetll-3a hetll-4a
het10-3n het11-3n
log (L*/L* ) IECsRGB lightnessL* normalized ||log (AY/AY,) |ECsSRGB tristimulus value difference L*/L* IECSRGB lightnessL* noj,nalized ||AY/AY, IECSRGB tristimulus value diff%rg%e
L¥/L* to the background lightness.*, AYIAY, AY normalized to AY, L¥/L* to the background lightn sL AYIAY, AY normalized to AY, ’

24 100* —s(Y/Yn) ~d (Y,=100,Y,=18, s=100, n=1/2,4, d=0) [1} 24 100" =S(Y/Yy ) "—d (Y,=100,Y, =18, s= 100 n=1/2,4,d=0) [1 3 L*=s(Y/Y,, ) -d (Yp=100,Y,=18, 5=100, n= 2.4, d= o) [l 6 L =s (YY) "—d (Y,=100,Y, =18, s= 100 n=1/2,4,d=0) [1
Lo =r (YIYY)"-d (r= s(Yu/Yn)":48,94,L*u: r—d) [1b] L= (YY) "=d (r=s(Yy/Yy)"=48,94,L* = - d) [1b] Lo =r (YY) =d (r=s(Yy/Yn)"=48,94,L* ;= fy- d) [1b] Le=r (YY) "=d (r=s(Yy/Yn)"=48,94,L* ;=1 - ) [1b]
L*/L* =(YIYY)" [1c] dY=[Yo/ (ns)ICY /Yt [2c] L*/L* =(YIYY)" [1c] dY=[Yo/ (ns)ICY /Yt [2c]
log (L*/L* ) = n log (Y/Y,) [1d] dYy = [Yo/ (n$)](Ya/ Vo) "= 1,1746 [2d dYy = [Yo/ (n'$)](Ya ! Vo) "= 1,1746 [2d

1310 In (L¥/L* y) = In(10) n log {¥/Yy) [e]ll 1410 dv /dy,=(Y /YY" 2e] 2 2,000 4 dY /dY, = (Y /Yy [2€]
Lyl = 20 n1og (V%) 053 log(dY / d¥) = (1-n) log(Y / Y,) 0,823y

301 421 2,639
My =N = 0,416 ) My = 1-n = 0,583 1 A Musoe= 0,808f90=95,4=26 )
me=o04ie” T T TTTT A —_— m,=0583 T 5 | my= 1098 T T T T T T —_—
053 | ?;%‘gat'on ?ﬂ)licaﬂon ?;’,ﬁ’g','gam” | Mugo_a= 0.021fe072, 070 application
) ge 0.293 my = 0,027 f range
5 0,1 1 10 1Y,=18100 vy . 010,74 10 'Y,=18100 v o 01 10 1Y,=18100 vy o 0.10.179 10 ,Y,=18100 v
- -1 0 1 2 logY -2 -1 1 2 logY - -1 0 1 2 logY -2 -1 0 1 2 log¥
het10-5a hetl0-6a hetll-5a hetll-6a
log [(AY/Y) I (AYIY),]  |ECSRGB-Y sensitivity log[(Y/AY) / (YIAY),)] |ECSRGB-Y contrast AYIY 1 AYIY), IECSRGB-Y sensitivity (YIAY) I (YIAY)y IECSRGB-Y contr.
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/.

24100 —s(Y/Yn) -d (¥;=100,Y,=18, 5=100,n=1/2,4,d=0) [1{ 2§100-*=S(Y/¥p)'~d (Vy=100,Y,=18, 5=100, n=1/24, d=0) [1 6 L* —s(Y/Yn) -d (¥;=100,Y,=18, 5=100,n=1/2.4,d=0) [1||3 L*=s(Y/Yy)'-d (Y,=100,Y,=18, s=100, n=1/#,4, d=0) [1|
L*=r (YY) "=d (r=s(Yy/Yy)'=48,94,L* ;=1 - d) [1b] L*=r (YIYy)"=d (r=s(Yy/Yn)"=48,94,L* ;= - d) [1b] L*=r (YY) "-d (r=s(Yy/Yy)'=48,94,L* ;=1 - d) [1b] L*=r (YIYy)"-d (r=s(Yy/Yn)"=48,94,L* = fr- d [1b]
dY /Y= (Yo (ns) 1Y 1Y) "1y [3¢] YIdY=Y/{[(Ye/ (ns)]Y 1Y) "} [4c] dY /Y=[ (Yo (ns) 1Y 1Y) "1y [3c] YIdY=Y/{[(Ye/ (ns) Y 1Y)} [4c]
@Y /Y= [0 (ns) 1Y/ Yo Yy [3d] (V1YL =Ya LT (nS) 10V ! Yo) "} [4d] @Y /Y= [0 (ns) 1Y/ Yo Yy [3d] (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 dY 1Y)/ @Y /Y, =(Y 1Y) ™" [3e]|[ 2 (Y 1Y)/ (Y 1dY),=(Y 1 Yy)" 2,000 [4€]
log [(dY / 6/)5/ gsz 1Y)] = (=n) log(Y / Yy) 31 log [(Y / dY)/ (Y / dY)] = (n) log(Y / Y,) 0,594" ’

oI N=C0A8 TS pheten M Zn=046 .. 301 , e ||y L muso ez 0336f00=30.=10

m, = -0,416 m, = 0,416 - my = 0,457 -
, 301 application Mygo_4= —0,000/95=0, f4=0 application
' -0,592 -0,53 range o 31.::-—5,505 --------- : % range
_1 0,1 1 10 'Y,=18100 Y - 0,1 10 'Y,=18100 v 0 0,1 1 10 ,Y,=18 255 o 01 0,293 10 'Y,=18100 v

-2 -1 0 1 2 logY -2 -1 1 2 logY -2 -1 0 1 2 logY -2 -1 0 1 2 log¥

hetl0-7a het10-8a hetll-7a hetll-8a
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