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LABJND lightness L* g5 » normalizeq

L*gs,dL* 85,2,
! to the background lightnesd * g5 >

L*/L* CIELAB lightness L* normalized

to the background lightnesd.*

LABJND -Y sensitivity

AYIY) | (AY/
(EYI) T AY M normalized to (AY/Y),

CIELAB -Y sensitivity

AYIY) | QY]
(@Y 1B normalized to (AY/Y)y

TUB-test chart hepO; 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 V

N

LHL* y= (ta) {In (L +aY)-In(1+aYy} [1a] L*=s(Y/Yy)"=d (¥,=100,Y,=18, =116, n=1/3, d=16) [1H] LHL* = (ta) {In (L +aY) - In(1+aYy} [1a] L*=s(Y/Yy)"~=d (Y¥,=100,Y,=18, =116, n=1/3, d=16) [1,
LHL* = (a) {In [ 1+ b (Y/YQ] - In (1+b)} [1b] L*=r (YY) =d (r=s(Yy/Yn)"=65,49,L* ;=1 - d) [1b] L¥L* 4= (ta) {In[1+b(Y/Y)] - In (1 +b)} [1b] L*=r (YIY)"=d (r=s(Yy/Yn)"=65,49,L* ;= r - d) [1b]
a=0,3411 t=88,23 t/a=258,6 b=6,141 [1 L*/L* u:g(Y/Yu)nfh (g=r/(r-d)=1,32, h=d/(r-d)=0,32) [lc tristimulus value Y sensitivity dY /Y=[(Ya/(ns)I(Y/ Yn)l_n 1Y [3c]
log [(L*/L* y+h)/g]=nlog {/Y,) [1d] (dYIY) 1 (dYylYy) @Y 1YL= [ (Ve (nS) 1Y/ Y)Yy [3d]
In [(L*/L* y + h) / g ] = In(10) n log ¥/Yy) [1€] S1+aY)/Y]/[(1+aYy)/Yy] [3f] @AY 1Y)/ @dY /Y, =(Y 1Y) ™" [3e]
(L¥L* 4+ h) [ g] = EAO NI 0N [1f] log [(dY / Y)/ (dY 1 Y)] = (=n) log(Y / Y,) (31
hep00-1a hep00-2a hep01l-1la hep01-2a
L*/L* IECsRGB lightnessL* normalized |L*/L* TUBSRGB lightnessL* normalized (AYIY) I AYIY)y IECsSRGB-Y sensitivity (AYIY) I AYIY)y TUBSRGB-Y sensitivity
to the background lightness.*, to the background lightnesd.* normalized to AY/Y), normalized to AY/Y)y
L*=s(Y/Yy)"=d (Y4=100,Y,=18, s=100, n=1/2,4, d=0) [1 L* =s(Y/Yy)"-d (Y,=100,Y,=18, =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) [1 L* =s(Y/Yy)"-d (Y,=100,Y,=18, =100, n=1/In(10), d=0)1
L*=r (YY) "=d (r=s(Yd/Yy)"=48,94 L% =1 - d) [1b] L*=r (YIYQ)"=d (r=s(Yy/Yn)"=47,48L* ;= 1 - d) [1b] L*=r (YY) "=d (r=s(Yd/Yy)"=48,94 L% =1 - d) [1b] L*=r (YIYQ)"=d (r=s(Yy/Yn)"=47,48L* ;=1 - d) [1b]
LHL* (=(YIY)" [1d] LAL* =YY" (In(x)=In(10) log(x)) [1c] dY /Y=Yy (ns) 1Y /Y)Y [3c] dY /Y=[ (Yol (ns)]Y /Y)Y 13c]
log (L*/L* ) = n log (Y/Yy) [1d] log(L¥/L* ,)=(1/In(10)) log(Y/Y,) [1d] @Y /Y= [0 (ns) 1Y/ Yo 1Yy [3d] @Y /Y= [Vl (nS) 1Y/ Y " 1Yy [3d]
In (L¥/L* y) = In(10) n log {//Yy) [1e] In(L¥/L* y)=log(Y/Yy) [1e] @Y /)@Y /Y, =(Y 1Y) ™" [3e] @Y /Y)Y @Y/ Yy=(Y/v)" [3e]
LH/L* |, = g0 nlog ¢Yy) [ LA/ = €090 1f log [(dY / Y)/ (dY / Y);] = (-n) log(Y / Yy) 3] log [(dY / Y)/ (dY / Y)] = (-n) log(Y / Yy) 13
hep00-3a hep00-4a hep01-3a hep01-4a
hep00-3n hep01-3n
AYIAY, LABJND tristimulus value difference [|AY/AY, CIELAB tristimulus value difference (YIAY) I (YIAY)y) LABJND -Y contrast (YIAY) | (YIAY)y) CIELAB -Y contrast
AY normalized toAY, AY normalized toAY,, normalized to (Y/AY), normalized to (Y/AY),
L% = (Ma) {In (1+aY)-In(1+aYy} [1a] L*=s(Y/Yy)"-d (Y,=100,Y,=18, =116, n=1/3, d=16) [L LHL* = (Ma) {In (1+aY)-In(1+aYy} [1a] L*=s(Y/Yy)"-d (Y,=100,Y,=18, s=116, n=1/3, d=16) [L
LHL* (= (Ya) {In [ 1+ b (Y/YQ] - In (1+b)} [1b] L= (YY) "=d (r=s(Yy/Yy)"=65,49,L* ;= r - d) [1b] L¥L* 4= (ta) {In[1+ b (Y/Y)] = In (1 +b)} [1b] Le=r (YIYY)"=d (r=s(Yy/Yy)"=65,49,L* ;= r - d) [1b]
normalized tristimulus value Y difference dY=[Yn/ (ns)(Y/ Yn)k" [2c] tristimulus value Y contrast YIdY=Y/{[(Ya/(ns)I(Y/ Yn)lfn} [4c]
dvidY,= (1 +aY)/(1+aYy) [3d] dYy = [Yo/ (n'8)](Ye ! Vo) ™" = 1,4602 [2d| (Y/dY) / (YydYy) Y I =Y H{L (Yl (nS) (Y0 Y) "} [4d]
dy /dY, = (Y 1Y)t " [2€] S[Y/(L+aY)]/[Yy/(1+aYy)] [4h] (Y 1Y)/ (Y 1dY), = (Y Yy)" [4e]
log(dY / d¥,) = (1-n) lodY / Y,) [2f] log [(Y / dY)/ (Y /dY),] = (n) log(Y / Y) 4]
hep00-5a hep00-6a hep01-5a hep01-6a
AYIAY, IECSRGB tristimulus value difference |[[AY/AY, TUBSRGB tristimulus value difference (YIAY) | (YIAY),) IECSRGB-Y contrast (YIAY) I (YIAY),) TUBSRGB-Y contrast
AY normalized toAY,, AY normalized toAY,, normalized to (Y/AY), normalized to (Y/AY),
L*=s(Y/Yy)"=d (Y4=100,Y,=18, =100, n=1/2,4, d=0) [1 L*=s(Y/Yy)"-d (Y,=100,Y,=18, s=100, n=1/In(10), d=0)1 L*=s(Y/Yy)"=d (Y4=100,Y,=18, =100, n=1/2,4, d=0) [1 L*=s(Y/Yy)"-d (Y,=100,Y,=18, s=100, n=1/In(10), d=0)1
L*=r (YY) "-d (r=s(Yy/Yn)'=48,94,L* ;=1 - d) [1b] L*=r (YIYy)"=d (r=s(Yy/Yn)"=47,48,L% ;= - d) [1b] L*=r (YY) "-d (r=s(Yy/Yn)'=48,94,L* =1 - d) [1b] L*=r (YIYy)"=d (r=s(Yy/Yn)"=47,48,L% ;=1 - d) [1b]
dY =Y/ (ns)](Y /Y™ [2¢] dY=[Yy/ (ns)I(Y 1Y) [2c] Y IAY=Y I {[ (Y (ns)]CY 1Y) ") [4c] YIdY=Y/{[(Ye/ (ns) Y 1Y)} [4c]
dYy = [/ (ns)](Yo/ Yp) "= 1,1746 [2d dYy = [Yo/ (n'8)](Ya ! Vo) " = 1,0934 [2d| Y I =Y H{L (Yo (nS) 1Y/ Y "} [4d] Y I =Y L {[ (Yl (nS)1(Yu ! Y) ™} [4d]
dy /dy, = (Y 1Y) " [2€] dy /dY, = (Y 1Y) " [2€] (Y 1dY)/ (Y1 dY), =(Y 1 Y)" [4€] (Y 1dY) (Y 1dY) = (Y Y)" [4€]
log(dY / d¥;) = (1-n) log(Y / Yy) [2f] log(dY / d¥,) = (1-n) lodY / Y) [2f] log [(Y / dY)/ (Y / dY)] = (n) log(Y / Yy) [4] log [(Y / dY)/ (Y /dY),] = (n) log(Y / Y) 4]
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