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TUB-test chart hep2; LABIJND, CIELAB, IECSRGB, and TUBsSRGB colour-difference formula
log & lin[lightnessL*, thresholdAY, sensitivityAY / Y,contrasty /AY,normalized for grey U]
C M Y (0] L \Y

L*g52and LABJND lightness L* g5 o, normalized ||L* and CIELAB lightness L* normalized (AY/Y) and LABJIND -Y sensitivity (AY/1Y) and CIELAB -Y sensitivity
L*gsdL*gs oy 1O the background lightnessi*gs o |[L*/L* to the background lightnesd.* (AYIY) I AYIY)y normalized to (AY/Y), (AYIY) 1 AYIY)y normalized to (AY/Y),
text lightness text lightness text lightness text lightness Q —|
L = () {In (1+aY)-In(l+aYy} [a]|| L*=s(Y/¥)"-d  (Y4=100,Y,=18, s=116, n=1/3, d=16) [1. L¥L* = () {In (1 +aY)-In(1+aYy} [1a]|| L*=s(Y/Y)"-d  (Y4=100,Y,=18, s=116, n=1/3, d=16) | o C
L¥L* = (a) {In[1+b-(Y/Yyl-In(1+b)} [1b]|| Lr=r (YY) =d  (r=s(Yy/Yy)"=65,49,L* ;= - d) [1b] L¥L* = (Wa) {In[1+b-(Y/Yyl-In(1+b)} [1b]|| Lr=r (YY) =d  (r=s(Yy/Yy)"=65,49,L* ;= - d) [l © @
text relative lightness text relative lightness text relative lightness text relative lightness g -~
a=0,3411 t=88,23 t/a=258,6 b=6,141 [19 LA u=g(Y/Yu)"—h (g=r/(r-d)=1,32, h=d/(r-d)=0,32) [1c]| tristimulus value Y sensitivity [Bell| dY/Y=[(Yo/(ns)I(Y/ Yn)lfnlY [3c] Q 8
text log(L*/L*u) text log(L*/L*u) text log(L*/L*u) text log(L*/L*u) g a
log [(L*/L* y+h)/g]=nlog ¥/Y,) [1d] (Y EXRAY) /Y]/[(1+aYy)/Yy] 1381 @Y /YL=[(/ (n5)I0V/ Y 1Yy [3d] S =
text In(L*/Lu) text In(L*/Lu) text In(L*/Lu) text In(L*/Lu) —
In [(L*/L* , + h) /g ] =In(10) n log Y/Y,) [1e] dY /)@Y 1YL =(Y 1Y) " [3e] Q g
text L¥/L*u=e**x text L¥/L*u=e**x text L*/L*u=e**x text L¥/L*u=e**x D S
(L¥IL*  + hy [ g ] = M@0 nTog (7Yy) 11 log [(dY / Y)/ (dY / Y)] = (-n) log(Y / Yy) 131 <
hepzo-Ta hep20-2a hep2l-Ta hep2l-2a DN
L* and IECSRGB lightnessL* normalized L* and TUBSRGB lightnessL* normalized (AY/Y) and IECSRGB-Y sensitivity (AY1Y) and TUBSRGB-Y sensitivity c 8
L*/L* to the background lightnesd.* L¥/L* to the background lightnesd.* (AYIY) I AYIY)y normalized to (AY/Y), (AYIY) I AYIY)y normalized to (AY/Y), 'Q_J'_ ~
text lightness text lightness text lightness text lightness 6 =
L*=s(Y/Yy)"-d  (Y,4=100,Y,=18, s=100, n=1/2,4, d=0) (4 L*=s(Y/Y)"-d  (Y,=100,Y,=18, s=100, n=1/In(10), d=0)  [14 L*=s(Y/Yy)"-d  (Y4=100,Y,=18, s=100, n=1/2,4, d=0) [e| Lr=s(Y)'-d  (Ys=100,Y,=18, s=100, n=1/n(10), d=0) 14| =
Lr=r (YIYY"™-d  (r=s(Yy/Yn)"=48,94,% =1 - d) @l Lr=r(viv"-d  (r=s(Yy/Yn)"=47,48,L* =1 - d) [1b] Lr=r (YIY"™-d  (r=s(Yy/Yn)"=48,94,% =1 - d) @b]|| Lr=r (Yiv)"-d  (r=s(Yy/Yn)"=47,48L* =1 - d) ml|| q 8
text relative lightness text relative lightness text relative lightness text relative lightness -5 !
LAL* (=(YIYY)" el |l L =(vrv) ™A (in(x)=In(10) log(x)) [1c] dY /Y= (Yo (ns) 1Y /Y)Y ™Y Bell| dY/y=[va/ (ns) Y 1YY Y Ball & g
text log(L*/L*u) text log(L*/L*u) text log(L*/L*u) text log(L*/L*u) 3 ©
log (L*L* ) = n log (Y/Y,) [1d]|| log(L¥L* ,)=(1/In(10)) log(¥/Y,) [1d] @Y /1Y) =Y (n$) 10Vl Yo ™ Yy [3dl|| @Y/ YL=[ (ol (nS)1(Ya! Y)Yy Ball @ N
text In(L*/Lu) text In(L*/Lu) text In(L*/Lu) text In(L*/Lu) % >
In (L¥/L* o) = In(10) n log {/Yy) el In(LHL* Q=log(Y/Yy) [1€] @AY 1Y)/ @Y /Yy, =(Y/Y)™" Bel|| (dY /Yy @Y /vy=(Y/Yy)™" [3€] c g
text L*/L*u=e**x text L¥/L*u=e**x text L*/L*u=e**x text L¥/L*u=e**x a N
LH/L* | = g0 nlog (Y @ || L = o9 [1f log [(dY / Y)/ (dY / Y),] = (-n) log(Y / Yy) 3 || log [(@Y 7 Y)/ (Y 1 Y)] = (=n) log(Y / Yy) 3 o]
hep20-3a hep20-4a hep21-3a hep21-4a g :
hep20-3n hep21-3n :S -O
AY and LABJND tristimulus value difference ||AY and CIELAB tristimulus value difference (Y/AY) and LABJND -Y contrast (Y/AY) and CIELAB -Y contrast =)
AYIAY, AY normalized to AY,, AYIAY, AY normalized to AY,, (YIAY) [ (YIAY),  normalized to (Y/AY), (YIAY) ] (YIAY),  normalized to (Y/AY), o a
frey
text lightness text lightness text lightness text lightness o~
LHL* = (Ya) {In (1+aY)-In(1+aYy} [al|| L*=s(Y/¥)"-d  (Y4=100,Y,=18, s=116, n=1/3, d=16) [1. L¥L* = (a) {In (1+aY)-In(1+aYy} [a]|| L*=s(Y/Y)"-d  (Y4=100,Y,=18, s=116, n=1/3, d=16) [1. 5-0
L¥/L* = (Ya) {In [ 1+ b-(Y/YQ] = In (1 +b)} [blf[ Lr=rvvy"-d  (r=s(Yy/Yn)"=65,49,L* =1 - d) [1b] L#/L* = (Ya) {In [ 1+ b-(Y/YQ] - In (1 +b)} [b]|| L =r (YIY)"=d  (r=s(Yy/Yn)"=65,49,L* ;= - d) mlj| 5 o
text relative lightness text relative lightness text relative lightness text relative lightness Q_)
normalized tristimulus value Y difference [Be]l| dY=[Yo/ (ns)I(Y/ Yn)l_" [2c] tristimulus value Y contrast [4c]|| Y /dY=Y/{[(Yo/(nsS)](Y/ Yn)l_" } [4c] <
text log(L*/L*u) text log(L*/L*u) text log(L*/L*u) text log(L*/L*u) (@)
dy/dY,=(@L+aY)/(1+aYy) Bd]|| dYy=[Yo (ns)I(Yu! Yo) ™" = 1,4602 [2d (YdY) / (YudYy) @) || (Y /Y=Y { (Y (n$) 1Y Y "} [4d] -
text In(L*/Lu) text In(L*/Lu) text In(L*/Lu) text In(L*/Lu) -Q
dy /dy = (Y /Y™ [2€] =[Y/(1+aY)]/[Ye/(1+aYy)] [4el || (Y7dY)/ (Y 1dY)=(Y/Y)" [4€] 5
text L*/L*u=e**x text L¥/L*u=e**x text L*/L*u=e**x text L¥/L*u=e**x —
log(@Y / dY;) = (1-n) lodY / ) [2f] log [(Y / dY)/ (Y 1 dY)] = (n) log(Y / Yy) [4f @) —
hep20-5a hep20-6a hep21-5a hep21-6a E C
AY and IECSRGB tristimulus value differencgAY and TUBSRGB tristimulus value differencs (YIAY) and IECSRGB-Y contrast (Y/AY) and TUBSRGB-Y contrast _g o
AYIAY, AY normalized toAY,, AYIAY, AY normalized toAY,, (YIAY) [ (YIAY),  normalized to (Y/AY), (YIAY) ! (YIAY),  normalized to (Y/AY), =
text lightness text lightness text lightness text lightness é
L*=s(Y/Yy)"-d  (Y4=100,Y,=18, s=100, n=1/2,4, d=0) [14d L*=s(¥/Yy)"-d  (¥,=100,Y,=18, s=100, n=1/In(10), d=0)  [1. L*=s(Y/Yy)"-d  (Y4=100,Y,=18, s=100, n=1/2,4, d=0) [12 L*=s(¥/Yy)"-d  (¥4=100,Y,=18, s=100, n=1/In(10), d=0)  [1. —_
L*=r (YIYQ)"=d  (r=s (YY) "=48,94 L% = - d) [blf| Lr=r (v -d  (r=s(Yy/Yn)=47,48,L* ;= r - d) [1b] L*=r (YIYQ)"=d  (r=s(Yd/Y,)"=48,94 L% = - d) [Ab]|| Lr=r (Y/Y)"=d  (r=s(Yy/Yn)"=47,48,L* ;= - d) [1b] Q
text relative lightness text relative lightness text relative lightness text relative lightness g_)
dy =Y/ (ns)(Y /Yt el |l dy=[va (ns)Y /vt [2¢] Y 1dY=Y/{[(Ya/ (ns) 1Y 1Y)} fcl|| Y rdY=YI{[ (Y (ns)ICY 1Y) ") [4c] -
text log(L*/L*u) text log(L*/L*u) text log(L*/L*u) text log(L*/L*u) (@]
dYy = [Yo/ (ns)I(Yy! Yn)k" =1,1746 [2d][ dYy=[Yn/ (ns)I(Yy/ Yn)lin =1,0934 [2d YY) =Yu/ {[(Yn/ (ns)1(Yy! Yn)lfn} [4d] || (Y/YN=Yu/{[(Yn/(ns)I(Yu/ Yn)lin} [4d] 8_
text In(L*/Lu) text In(L*/Lu) text In(L*/Lu) text In(L*/Lu) )
dy 7dy, = (Y /Y™ @el|l dv/rag =iyt [2e] (Y 7dY)/ (Y 7 dY),=(Y/Y)" [elll (Y /7dV)/ (Y 1dY),=(Y /YY" [4e] 1
text L*/L*u=e**x text L*/L*u=e**x text L*/L*u=e**x text L*/L*u=e**x }
log@Y / d¥,) = (1-n) lodY / Yy) 2 || tog@Y 7 d¥y) = (1-n) logY / Yy) [2f] log [(Y / dY)/ (Y 1 dY))] = (n) log(Y / Yy) 149 || log [(Y /dY)/ (Y /dY)] = (n) log(Y / Yy) [4f
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| hep20-7n hep21-7n

N

>léo




