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TUB-test chart heo4; CIELAB & TUBsSRGB colour-difference, ISO/CIE 11664-4 & TUBSRGB
log & lin[lightnessL*, thresholdAY, sensitivityAY / Y,contrasty /AY,normalized for grey U]
C M Y (0] L V

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
LHL* to the background lightness_* AYIAY, AY normalized toAY, L¥IL* to the background lightness.* AYIAY, AY normalized toAY,
28 1005 =S (Y/Yy)"=d (Y¥,=100,Y,=18, s=116, n=1/3, d=16) [1f 24100-* =s(Y/Yp)"~d (Y,=100,Y,=18, s=116, n=1/3, d=16) [L 3 L*=s(Y/Yy)"=d (Yn=100,Y,=18, s=116, n=1/3, d=16) [1{| L*=s(Y/Yy)"=d (Y,=100,Y,=18, s=116, n=1/3, d=16) [1,
L*=r (Y/Yy)"=d (r=5s(Yd/Yy)"=65,49,L* = - d) [1b] L*=r (Y/YQ)"=d (r=s(Y/Yy)"=65,49,L* ;= r - d) [1b] L*=r (Y/Yy)"=d (r=5s(Yd/Yy)"=65,49,L* .= r - d) [1b] L*=r (Y/YQ)"=d (r=s(Y/Yy)"=65,49,L* ;= r - d) [1b]
L =g(Y/Yy)"=h  (g=r/(r-d)=1,32, h=d/(r-d)=0,32) [ic dY=[Yo/ (ns)I(Y /Y [2c] L =g(Y/Yy)"=h  (g=r/(r-d)=1,32, h=d/(r-d)=0,32) [ic dY=[Yo/ (ns)I(Y /Y [2c]
log [(L*/L* y+h) /g ]=nlog ¥/Yy) [1d] dYy = [Yo/ (n's)](Ya ! Vo) " = 1,4602 [2d| dYy = [Yo/ (n's)](Ya ! Vo) ™" = 1,4602 [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 l; 3.089
,90,489 Ry 23
ob mu=n=0338 _.=*0301 Mny = 11 = 0,666 Lo’ | 1 Mus0 4= 0840150951423 R4 , ’
'r'n.f-'o,'ats's"""'Z'ﬁ'. = r-nu-—-o,-66-6--------:;1 my=1170" " """ T T T4 = s
A e R application s application || § g0 4= 0024152140 _ ¢ appication
1 . 1 range e’ 1 my = 0,029 - range
o 0,1 ~0,745¢ 10 1Y,=18100 vy o 0.1 -0,843¢ 10 1Y,=18100 vy o 010,179 & 10 1Y,=18100 vy o 010143 g==" ®10 ,Y,=18100 vy
- -1 0 1 2 logY -2 -1 0 1 2 logY ! -1 0 1 2 logY -2 -1 0 1 2 logY
heo40-1a heo40-2a heo41-la heo41-2a
log [(AY/Y) / (AYIY)y]  CIELAB -Y sensitivity log[(Y/AY) 1 (Y/AY),)]  CIELAB -Y contrast (AYIY) I AYIY)y CIELAB -Y sensitivity (YIAY) I (YIAY), CIELAB -Y contrast
S/Su=AYMIAYY), normalized to AY/Y), ClCu=(vIAY)(vIAY), normalized to (YIAY), S/Su=QYMIAYrY),  normalized to AY/Y), CrlCu=(VIAY)/(YiDy), normalized to (Y/AY),
24100% =s(Y/Yp)'-d (Y,=100,Y,=18, s=116, n=1/3, d=16) [1 24 100-* =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 (Y/Y)"=d (r=s(Yu/Yy)"=65,49,L* ;= r - d) [1b] L*=r (Y/YQ)"=d (r=s(Yy/Yn)"=65,49,L* ;= r - d) [1b] L*=r (YY) "=d (r=5s(Yu/Yy)"=65,49,L* ;= - d) [1b] L*=r (YIYQ)"=d (r=s(Yy/Yn)"=65,49,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] ') 1,757
0,421 [ o o ¢’
Mpy = —n = -0,333 Sse application Mpy =n=0,333 - 20,244 2,640 c. application Mygo 4= 0,280/95=37,14=13 e
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- o - range =000 TN *~ 0568 0ar8 e e
0,1 1 10 'Y,=18100 Y 0,1 1 10 'Y,=18100 v Y701 1 10 :Yuzlsﬁg 5 Y 01 1 10 'Y,=18100 v
-1 -1 0 0
- -1 0 1 2 logY -2 -1 0 1 2 logY - -1 0 1 2 logY -2 -1 0 1 2 logY
heo40-3a heo40-4a heo41-3a heo41l-4a
heo40-3n heo41-3n
log (L*/L* ) TUBSRGB lightnessL* normalized |(log (AY/AY,) TUBsSRGB tristimulus value difference] L*/L* TUBSRGB lightnessL* normalized ||AY/AY,, TUBSRGB 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=100, n=1/In(10), d=0Y14 24 100-* =s(Y/¥)"-d (Y,=100,Y,=18, s=100, n=1/In(10), d=0)1 3 L*=s(Y/Yy)"=d (Y4=100,Y,=18, =100, n=1/In(10), d=0)1{| 6 L* =s(Y/Yy)"-d (Y,=100,Y,=18, s=100, n=1/In(10), d=0)1
L* =1 (YY) "=d (r=s(Yy/Yn)'=47,48L* ;=1 - d) [1b] L*=r (YIY)"=d (r=s(Yy/Yn)"=47,48,L% ;=1 - d) [1b] L* =1 (YY) "=d (r=s(Yy/Yn)'=47,48L* ;=1 - d) [1b] L*=r (YIY)"=d (r=s(Yy/Yn)"=47,48,L% ;=1 - d) [1b]
LAIL* (=YY ™ (in(x)=In(L0) log(x)) [1c] dY=[Yo/ (ns)I(Y /Y™ [2c] LAIL* (=YY ™ (in(x)=In(10) log(x)) [1c] dY=[Yo/ (ns)I(Y /Y™ [2c]
log(L*/L* ,)=(1/In(10)) log(Y/Y,) [1d] dYy = [Yo/ (n'8)](Ye ! Vo) = 1,0934 [2d| dYy = [Yo/ (n'8)](Ye/ Vo)™ = 1,0934 [2d|
1410 In(L*/L* )=log(Y/Yy) [2el|| 1410 dy/dy,=(Y /Yy ™" [2€] 2 £2,000 4 dy 1d¥, =(Y 1Y) " [2€]
LHL* = €090V [af log(dY / dY,) = (1-n) logY / Y,) [2f] K
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. 01 1 10 1Y,=18100 vy . 01 ~0,739%¢ 10 1Y,=18100 v o 010270 ¢ 10 1Y,=18100 vy . 010,182 @ === "10,Y,=18100 vy
-2 -1 0 1 2 logY -2 -1 0 1 2 logY -2 -1 0 1 2 logY -2 -1 0 1 2 log¥
heo40-5a heo40-6a heo41-5a heo41-6a
log [(AY/Y) I (AYIY),]  TUBSRGB-Y sensitivity log[(Y/AY) / (YIAY),)] TUBSRGB-Y contrast (AYIY) I AYTY)y TUBSRGB-Y sensitivity (YIAY) I (YIAY), TUBSRGB-Y contrast
S/Su=(AY/MIAYTY),  normalized to AY/Y), ClCy=(Y/AY)/(YIAY), normalized to (YIAY), S/Su=(AYMIAYrY), normalized to AY/Y), ClCy=(Y/AY)/(YiAY), normalized to (YIAY),
24100% =s(Y/Yp)'=d (Y,=100,Y,=18, s=100, n=1/In(10), d=0Y1{ 24 100-* =s(Y/¥y)"-d (Y,=100,Y,=18, s=100, n=1/In(10), d=0)1. 6 L*=s(Y/Yy)'=d (Y4=100,Y,=18, =100, n=1/In(10), d=0)1{| 3 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/Yy)'=47,48L% =1 - d) [1b] L*=r (YIYy)"=d (r=s(Yy/Yn)"=47,48,L% ;= - d) [1b] L*=r (YY) "-d (r=s(Yy/Yy)'=47,48,L% ;=1 - d) [1b] L*=r (YIYy)"=d (r=s(Yy/Yn)"=47,48,L% ;=1 - 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 =Yu LY (n$) 10V / o) "} [4d]
1210 (dY /Y)/ (Y /Y)Y, =(Y 1Y) ™" [3e]|| 110 (Y /dY)/ (Y /dY)=(Y/Yy)" [4€] 4 @IV Epong (v Yo ' [3e]|| 2 (Y 1dY) (Y 1dY) = (Y Y)" 21,998 [4e]
log [(dY / d()é éd?( ] = (=n) loglY / Yu) [3f] log [(Y / dY)/ (Y / dY),] = (n) log(Y / Y) 4] ' . S
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-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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