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TUB-test chart hep3; HAULAB & CIELAB colour-difference, Haubner (1980) & ISO/CIE 1166
log & lin[lightnessL*, thresholdAY, sensitivityAY / Y,contrasty /AY,normalized for grey U]
C M Y (0] L V

| m

log (L*go/L*go) HAULAB lightness L* gg normalized|log (AY/AY,) HAULAB tristimulus value difference L*so/L*s0u HAULAB lightness L* go normalized [AY/AY,, HAULAB tristimulus value difference
L¥L* g0y . tothe background lightness *gg AYIAY, AY normalized toAY, L*IL* g0 to the background lightnessL* gg , AYIAY, AY normalized to AY,,
28 1004 =5 (Y/Yy)"=d (Y¥,=100,Y,=18, =22, n=0,31, d=30)  [1ff 24100-* =s(Y/Yp)"~d (Y,=100,Y,=18, s=22, n=0,31, d=30) [1 3 L*=5(Y/Yy)"=d (Yn=100,Y,=18, =22, n=0,31, d=30) [1{| 6 L*=s(Y/Yy)"=d (Y¥n=100,Y,=18, =22, n=0,31, d=30) [1]
L*=r (YY) "=d (r=s(Yd/Yy)"=13,49,L* ;= - d) [1b] L*=r (Y/YQ)"=d (r=s(Yy/Yn)"=13,49,L* ;= r - d) [1b] L*=r (YY) "=d (r=s(Yd/Yy)"=13,49,L* ;= - d) [1b] L*=r (Y/YQ)"=d (r=s(Yy/Yn)"=13,49,L* ;= r - d) [1b]
LHL* y=g(Y/Yy)"-h (g=r/(r-d)=-0,78, h=d/(r-d)=-1,78) [1C dY = Yo/ (nS)IY 7 Yt [2c] LHL* =g(Y/Yy)"-h (g=r/(r-d)=-0,78, h=d/(r-d)=-1,78) [1c dY = Yo/ (ns)IY 7 Yt " [2c]
log [(L*/L* y+h) /g ]=nlog ¥/Yy) [1d] dYy = Yo/ (n's)](Ya/! Vo) " = 8,2533 [2d| dYy = [Yo/ (n's)](Ya/ Yp) " = 8,2533 [2d|
1410 In [(L¥/L* y + h) / g] = In(10) n log ¥/Y,) [e]ll 1410 av /dy,=(v /vy ™" [2e] 2 22,000 4 dv /7 dY, = (Y 1Y)t [2¢]
(L¥IL*  + hy [ g ] = 1O nTog (7Y) [1f log(dY / d¥;) = (1-n) logY / Yy) 2f »
90,448 A 92,811
Moy = N = 0,310 L+=0,301 Mpy = 1-n = 0,690 Ll Mugo 4= 0,937 f60=95,1,=15 ’ B
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my = 0,544 i - m, = 0,689 Re " ME=1818= = = === Pt o .
W ?;Jr!)llcatlon R _application g application Mygo_4= 0,022 fg¢=2, f4=0 R4 _application
. 9e . ' range e 1 range || pmm e s e - range
] 207 R 1 my = 0,027 ]
o 0,1 1’ 10 1Y,=18100 y i 0,1 1 1728 1v,=18100 Y 0 0,1 1 g$ 10a0 1Y,=18100 y o 0, 1 00-1‘8§0 1Y =18100 Y
- -1 0 1 2 logY -2 -1 0 1 2 logY ! -1 0 1 2 logY -2 -1 0 1 2 logY
hep30-1a hep30-2a hep3l-1la hep3l-2a
log [(AY/Y) / (AY/Y)y]  HAULAB -Y sensitivity log[(Y/AY) / (Y/AY),)] HAULAB -Y contrast (AYIY) I AYIY)y HAULAB -Y sensitivity (YIAY) I (YIAY), HAULAB -Y contrast
S/Su=AYMIAYY), normalized to AY/Y), CilCu=(vIAY)(vIAY), normalized to (YIAY), S/Su=QYMIAYrY),  normalized to AY/Y), CrlCu=(VIAY)/(YiDy), normalized to (Y/AY),
28100% =s(Y/Yp)"-d (Y,=100,Y,=18, s=22, n=0,31, d=30) [1 24 100-* =s(Y/¥y)'-d (Y,=100,Y,=18, s=22, n=0,31, d=30) [1 6 L*=s(Y/Yy)"=d (Y4=100,Y,=18, s=22, n=0,31,'d=30) [1{|3 L*=s(Y/Yy)'-d (Y,=100,Y,=18, s=22, n=0,31, d=30) [1
L*=r (YY) "=d (r=s(Y/Yp)"=13,49,L* ;= - d) [1b] L*=r (YIYQ)"=d (r=s(Yy/Yn)"=13,49,L* ;= r - d) [1b] L*=r (YY) "=d (r=s(Y/Yp)"=13,49,L* ;= - d) [1b] L*=r (YIYQ)"=d (r=s(Yy/Yn)"=13,49,L* ;= r - d) [1b]
dY /Y= (Yo (ns) 1Y 1Y) " 1Y [3c] Y 1dY=YI{[ (Yol (n) 1Y 1Y) ™) [4c] dY /Y= (Yo (ns) 1Y 1Y) " 1Y [3c] Y 1dY=YI{[ (Yol (ns) 1Y 1Y) ™ [4c]
@Y /Y= [V (ns)10Yu/ Yo T Yy [3d] (V1YL= Yo LY (nS) (Y ! Y) "} [4d] @Y /Y=L (ns)10Yu/ Yo T Yy [3d] (V1YL= Yo LY (nS) (YY) "} [4d]
1410 (dY /Y)/ (dY /YL =(Y /YY) ™" [3elfl 1420 (v /dy)/ (Y /dY)y=(Y /YY" [4e] 4 @Y /YY) @Y/ Yy=(Y/Y)" [3e]l| 2 (Y1 dY) (Y7 dYL=(Y/Y)" [4e]
log [(dY / Y)/ (dY / Y))] = (=n) log(Y / Y) [31] log [(Y / dY)/ (Y / dY),] = (n) log(Y / Y) [4f] #1591
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' ' range o ;1:_-—5,606 --------- |. v 0628 .‘0“473 ' range
o 0,1 1 10 'Y,=18100 Y i 0,1 1 10 'Y,=18100 v 0 0,1 1 10 ;Y,=18100 vy o 0,1 1 10 'Y,=18100 v
- -1 0 1 2 logY -2 -1 0 1 2 logY - -1 0 1 2 logY -2 -1 0 1 2 logY
hep30-3a hep30-4a hep31-3a hep31-4a
hep30-3n hep31-3n
log (L*/L* ) CIELAB lightness L* normalized |(log (AY/AY,) CIELAB tristimulus value difference L*/L* CIELAB lightness L* normalized ||AY/AY, CIELAB tristimulus value difference
L¥/L* to the background lightnesd.*, AYIAY, AY normalized toAY,, L¥/L* to the background lightness.*, AYIAY, AY normalized toAY,
28100* =s(Y/Yp)"=d (Y,=100,Y,=18, s=116, n=1/3, d=16) [1f 24 100-* =s(Y/¥)"-d (Y,=100,Y,=18, s=116, n=1/3, d=16) [1 3 L*=s(Y/Yy)"=d (Y,=100,Y,=18, s=116, n=1/3, d=16) [1{| 6 L*=s(Y/Yy)"-d (Y,=100,Y,=18, s=116, n=1/3, d=16) [L
L*=r (YIY)"=d (r=s(Yu/Yp)"=65,49,L* ;= - d) [1b] L*=r (Y/YQ)"=d (r=s(Yy/Yn)"=65,49,L* ;= r - d) [1b] L*=r (Y/Yy)"=d (r=s(Yu/Yn)"=65,49,L* ;= - d) [1b] L*=r (Y/Y)"=d (r=s(Yy/Yn)"=65,49,L* ;= r - d) [1b]
L (=g(YIYy)"=h  (g=r/(r-d)=1,32, h=d/(r-d)=0,32) [ic dY=[Yy/ (ns)I(Y 1Y) [2c] L (=g(Y/IYy)"=h  (g=r/(r-d)=1,32, h=d/(r-d)=0,32) [ic dY=[Yo/ (ns)I(Y 1Y) " [2c]
log [(L*/L* y+h) /g ]=nlog //Yy) [1d] dYy = [Yo/ (n'8)](Ye ! Vo) ™" = 1,4602 [2d| dYy = [Yo/ (n'8)](Ye ! Vo) ™" = 1,4602 [2d|
1310 In [(L¥/L*  +h) / g1 = In(10) n log ¥/Y,) [ell[ 1920 dy/dy, = (Y /Y)"™" [2€] 2 ®2,000 4 dY /Y, = (Y /Yy [2€]
(L¥L* 4+ h) [ g ] = A0 n1og (%) [1] log(dY / d¥,) = (1-n) lodY / Yy) [2f] S
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. ' catl “ application s lcati | Muygo_a=0,02419072,14=0 o application
®-0,508, range ':0,642 ' range o 50 1 range my = 0,029 Lo range
o 0,1 1 10 'Y,=18100 v i 0,1 10 'Y,=18100 v 0 0,1 1 309, 1Y,=18100 v o 0,1 1 (2270 ,Y,=18100 v
-2 -1 0 1 2 logY -2 -1 0 1 2 logY -2 -1 0 1 2 logY -2 -1 0 1 2 log¥
hep30-5a hep30-6a hep31-5a hep31-6a
log [(AY/Y) I (AYIY),]  CIELAB -Y sensitivity log[(Y/AY) 1 (YIAY),)]  CIELAB -Y contrast (AYIY) I AYTY)y CIELAB -Y sensitivity (YIAY) I (YIAY), CIELAB -Y contrast
S/Su=(AY/MIAYYY), normalized to AY/Y), GiiCu=(YIAY)/(YIDY), normalized to (Y/AY), S/Su=AYMIAYY),  normalized to AY/Y)y CiiCy=(YIAY)/(YiDY), normalized to (Y/AY),
24100 =s(Y/Yp)'-d (Y,=100,Y,=18, s=116, n=1/3, d=16) [1f 24100-* =s(Y/¥y)"-d (Y¥,=100,Y,=18, s=116, n=1/3, d=16) [1 6 L*=s(Y/Yy)'=d (Y,=100,Y,=18, s=116, n=1/3, d=16) [1{| 3 L*=s(Y/Yy)'-d (Y,=100,Y,=18, =116, n=1/3, d=16) [1
L*=r (YY) "-d (r=s(Yy/Yy)'=65,49,L* ;= - d) [1b] L*=r (YIYy)"=d (r=s(Yy/Yn)"=65,49,L* ;= - d) [1b] L*=r (YY) "=d (r=s(Yy/Yy)'=65,49,L* = - d) [1b] L*=r (YIYy)"=d (r=s(Yy/Yn)"=65,49,L* ;= - d) [1b]
dY /Y= (Yo (ns) 1Y 1Y) "1y [3c] 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 =Ya LY (nS) 10V / o) "} [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 1dY) (Y 1dY) = (Y Y)" [4€]
log [(dY / Y)/ (dY / Y))] = (=n) log(Y / Yy) [31] log [(Y / dY)/ (Y / dY))] = (n) log(Y / Yy) [4f] 21,757
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' ' range " a=-0000 T T T Ste. 0477 | range
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o 0,1 1 10 'Y,=18100 v i 0,1 1 10 'Y,=18100 v 0 0,1 1 10 ,Y,=181 % o 0,1 1 10 'Y,=18100 v
-2 -1 0 1 2 logY -2 -1 0 1 2 logY -2 -1 0 1 2 logY -2 -1 0 1 2 log¥
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