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S/Suy (AY/Y)/(AY/Y) normalized to AY/Y),
100-* =S(Y/Yn) ~d (¥;=100,Y,=18, s=116, n=1/3, 4=16)

Ci/Cy=(YIAY)(YIAY), normalized to (YIAY),
24100-* =s(Y/Yn)

—d (Y,=100,Y,=18, s=116, n=1/3, d=16) [1}]

normalized to AY/Y),
d (Y,=100,Y,=18, s=116, n=1/3, d=16)

S/Sy (AY/Y)/(AY/Y) W=(YIAY)/(YIAY), normalized to (Y/.

u
L*=s(YIYp)'~d (Y=100,Y,=18, s=116, n=1f3, ¢=3 @052

log (L¥/L* ) CIELAB lightness L* normalized |(log (AY/AY,) CIELAB tristimulus value difference L*/L* CIELAB lightness L* nor CIELAB tristimulus value difierence
LHL* to the background lightness.*, AYIAY, AY normalized toAY, L*/L* to the background lightngg AY normalized toAY, !
100455 Y/Yn) -d (Y,=100,Y,=18, s=116, n=1/3, d=16) 2 100L*_s(v/Yn) ~d (Y,=100,Y,=18, s=116, n=1/3, d=16) [} d (¥p=100,Y,=18, s=116, n=13, d= 16) L*=s (YY) "-d (Y4=100, Y,=18, s=116, n=1/3, fi=16) [1
L*=r (YY) ™=d (r=s(Y/Yn)"= Lo =1 (YY) d (1= 5 (YY) '=65,49.L* =1 - d) [1b] L*=r (YY) =d (r=s(Y/Yn)"= L*=r (Y/Yy)"-d (r—s(Yu/Yn) =65,49,L* = " ) [1b]
LA/L* y=g(Y/Yy)"-h  (g=r/(r-d)=1,32, h=d/(r-d)=0,32) [1c =Y/ (N )Y /Y [2c] (g:r/(rfd):1,32, hd !—d):0,32) [1c =V (N )Y 1Y) N [2c]
log [(L*/L* y+h) /g ] =nlog {/Y,) dYy = Vel (08 )1(Yy / Yo)' " = 1,4602 [2d dYu =Y (NS Y "= 14602 a [2d
10 In[(L¥/L* 4 + h) /g ] = In(10) n log ¥/Yy) 1410 gy /dy, = (Y / Y)' ™" »0,958e] dy /dy, = (Y /Y™ [2€]
(L¥IL*  + hy [ g ] = 1O nTog (7Y) log(dY / d¥;) = (1-n) logY / Yy) o2 2
,489 ,089
Mpy =0 =0,333 Mpy = 1-n = 0,666 Mygo_a= 0,840/90=95,14=23
M lhr=oag™ = """ "2 m=0666 % " my=1170” T T TR
application | Mugo_4=0024f95=2,f4=0 application
. 7 range my, = 0,029 f range
0,1 ~0,74%¢ 10 1Y,=18100 o 0,1 -0,843¢ 10 1Y,=18100 vy 010143 10 ,Y,=18100  y
- -1 0 1 - 0 1 2 logY - -1 0 1 2 logY
het30-1a het30-2a het31-1a
log [(AY/Y) I (AYIY),]  CIELAB -Y sensitivity log[(Y/AY) / (Y/AY),)] CIELAB -Y contrast (AYIY) I AYIY)y CIELAB -Y sensitivity (YIAY) I (YIAY), CIELAB -Y contra
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L*=r (YY) "=d (r=s(Yd/Yp)"= L*=r (Y/YQ)"=d (r=s(Yy/Yn)"=65,49,L* ;= r - d) [1b] L*=r (YIY)"=d (r=s(Yd/Yp)"= L*=r (YIYQ)"=d (r=s(Yy/Yn)" 65 49 RN [1b]
dY /Y= (Yo (ns) 1Y 1Y) " 1Y Y 1dY=YI{[ (Yol (n) 1Y 1Y) ™) [4c] dY /Y= (Yo (ns) 1Y 1Y) "1 Y 1dY=YI{[ (Yol (ns) 1Y 1Y) ™ S [4c]
@Y /Y=Y (ns) 1Y/ Yo' ™" (V1YL= Yo LY (nS) (Y ! Y) "} [4d] @Y /Y= [0/ (ns) 1Y/ Vo) ™" (V1YL= Yo {L Yl (n8) 1Y/ YR) " R [4d]
1410 (dY /Y)/ (dY /YL =(Y /YY) ™" 1210 (v /dY)/ (Y /dYL=(Y/Y)" [4e] @Y /YY) @Y/ Yy=(Y/Y)" (Y1 dY) (Y7 dYL=(Y/Y)" ¢ [4e]
log [(dY / Y)/ (dY / Y))] = (=n) log(Y / Y) log [(Y / dY)/ (Y / dY),] = (n) log(Y / Y) [4f] 1,757
0,421 &5 0,477
obyMu= Nz -0,333 mMpy =n=0,333 Mygo_a= 0,280/9=37,1,=13
m,=-0333 77 me=0333 T T e " m,=03%0 7 e
—0421® ' application Mygo 4= —0,00095=0, f4;=0 application
y ' range - ;1.:—-75,606 --------- 0378 & range
0,1 1 10 'Y,=18100 i 1 10 'Y,=18100 v 0,1 01 1 10 'Y,=18100 v
-1 0 1 -2 0 1 2 logY - -1 0 1 2 logY
het30-3a het30-4a het31-3a
0-3n 1-3n
log (L*/L* ) IECsRGB lightnessL* normalized ||log (AY/AY,) |ECsSRGB tristimulus value difference L*/L* IECSRGB lightnessL* noj,nalized IECSRGB tristimulus value diff%rg%e
L¥/L* to the background lightness.*, AYIAY, AY normalized to AY, LIL* o to the background lightn sL AY normalized to AY, ’
100_*_5(\(/\(") -d (Y,=100,Y,=18, s=100, n=1/2,4, d=0) 2 1od_*—s(YlY) "—d (Y,=100,Y, =18, s= 100 n=1/2,4,d=0) [1}] (Y =100,Y,=18, s=100, n= 2.4, d= 0) 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)n: L= (YY) "=d (r=s(Yy/Yy)"=48,94,L* = - d) [1b] Le=r (YY) "=d (r=s(Yy/Yn)"=48,94,L* ;=1 - ) [1b]
L*/L* =(YIYY)" dY=[Yo/ (ns)ICY /Yt [2c] dY=[Yo/ (ns)ICY /Yt [2c]
log (L*/L* ;) = n log (Y/Y,) dYy = [Yo/ (n$)](Ya/ Vo) "= 1,1746 [2d| dYy = [Yo/ (n'$)](Ya ! Vo) "= 1,1746 [2d|
1410 In (L¥/L* ) = In(10) n log {(/Yy) 1410 gy /dy, = (Y /Y™ 2¢] dy 7dy, = (Y /1Y) [2€]
LH/L* |, = €20 nlog ¢Y) log(dY / d¥,) = (1-n) logY / Yy) 0,839y
421 2,639
Mpy = h = 0,416 Mpy = 1-n = 0,583 Mygo_a= 0,808 /f9¢=95, f4=26
me=04le” T T TTTTT A my=0583 "7 5 mg=1098" " T T TS
application | Mugo_a= (_),(]_Zjl,fgoz_z,_f‘,_:o_ R application
-0,53 074 range m, = 0,027 g range
0,1 1 10 'Y,=18100 i 01~Y, 10 'Y,=18100 v 010,179 10 ,Y,=18100 v
-1 0 1 -2 0 1 2 logY - -1 0 1 2 log¥
het30-5a het30-6a het31-5a
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/.
md_*_s(wvn) -d (¥4=100,Y,=18, 5=100, n=1/2,4, d=0) 24 100" =s(Y/Yp)'-d (Y¥,=100,Y,=18, s=100, n=1/2,4, d=0) [1}] (Yn 100,Y,=18, $=100, n=1/2,4, d=0) L*=s(Y/Yy)'=d (Y,=100,Y,=18, =100, n=1%,4, d=0) [1
L*=r (YY) "=d (r=s(Yy/Yp) = L*=r (YIYy)"=d (r=s(Yy/Yn)"=48,94,L* ;= - d) [1b] L*=r (YIYy)"-d (r=s(Yy/Yn)"=48,94,L* = fr- d [1b]
dY/Y:[(Yﬂ/(ns)](YlYn)linlY YIdY=Y/{[(Ye/ (ns)]Y 1Y) "} [4c] :[(Yﬂ/(ns)](Y/Yn)l’“/Y YIdY=Y/{[(Ye/ (ns) Y 1Y)} [4c]
@Y /Y= [/ (ns) 1(Yu /Yo' ™" (V1YL =Ya LT (nS) 10V ! Yo) "} [4d] @Y /Y= [/ (ns) 1Y/ Vo) ™" (V1YL =Y LYol (8) 1Y /YR " [4d]
1210 (dY /Y)/ (Y /Y)Y, =(Y 1Y) ™" 1310 (Y /dY)/ (Y /dY), =(Y /Y)" [4€] 3 (Y 1Y)/ (Y 1dY),=(Y 1 Yy)" 2,000 [4€]
log [(dY / 6/)5/ gsz 1 Y)] = (=n) log(Y / Yy) log [(Y /dY)/ (Y / dY))] = (n) log(Y / Y) 0'59[@]
[T =N =-0416 My =N = 0,416 301 Mygo_4= 0,33660=39,4=10
my=-0416 "~ °°° my=04i6 """ 2A mmmma my=0457 T TTTT 5 mmmma
application mMygo_4= —0,000,9¢=0, f4;=0 application
-0,53 range o 31-—:—5 Gop =" =-=-" range
0,1 1 10 'Y,=18100 1 10 'Y,=18100 v ‘T 01 0,293 10 'Y,=18100 v
-1
-1 0 1 -2 0 1 2 logY -2 -1 0 1 2 log¥

het30-7a

het30-8a

het31-7a

| het30-7n

e

het31-7n

TUB-test chart het3; CIELAB & IECsRGB colour-difference, ISO/CIE 11664-4 & IEC 61966-2
log & lin[lightnessL*, thresholdAY, sensitivityAY / Y,contrasty /AY,normalized for grey U]
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