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TUB-test chart gez9; CIELAB & TUBSRGB colour-difference, ISO/CIE 11664-4 & TUBSRGB
log & lin[lightnessL*, thresholdAY, sensitivityAY / Y ,contrasty /AY,normalized for U]
C M Y (0] L

log (L¥/L* ) CIELAB lightnessL* normalized |[log (AY/AY,) CIE tristimulus value difference L¥/L* CIELAB lightnessL* normalized  ||AY/AY, CIE tristimulus value difference
LHL* to the background lightness.* AvIDY, AY normalized toAYy L*/L* to the background lightness_* AvIDY, AY normalized toAYy

281005 = (YY) —t  (¥,=100, s=116, n=(1/3), t=16)  [1f| 24 100*=116(Y/v,)® - 16 (Y,=100, 1< ¥ < 100) [1d] 3 Lt (YN =t (Y,=100, =116, n=(1/3), t=16)  [1H|6 L*= 116(Y/¥y) 2 - 16 (Y,=100, 1< Y < 100) [1d]

Lr=r (YY" -t (Yy=18, r=gYy/Yp)" = XX, X1)  [1d] dY = (3/116) (Y/Yp)*" [2d] Lr=r (YY" =t (Yy=18, r=gYy/Yp) = XX, X1)  [iq] dY = (3/116) (Y/Yy) 2" [2d]
dy = a (Y/Yy)2° [3d] dy = a (Y/Y)2° [3d]
dy=b- Yy [4d] 2,000 dy=b-(Yr)?® [4d]

1410 1410 , _ _ 2 ° 4 _ _

a=0,557 b=3,826 5 a=0,557 b=3,826 5d
0,489 = S’ 3,089 :
0f01 Y,=18, dY,=0,83, €Y/Y,)=0,045 U R g
log [(L*/L*)]=0, m,=0,43 P Iog[(dY)/(dYu)]] 0, m,=0,66 'v' (L*/L*y)=1, m;=1,03 " ’
L*y=50, V=18 T 7T ::='. v Iemmmm e Seh B T e R v 2 Ez?lyg(*di‘(folvgsv @I’SVSFQO“ s
. . application . ' application L application u m,= ‘ application
s ange -84 range 0178°° s range A S ’ range
0,1 b 10 'Y,=18100y 0,1 ¢ 10 'Y,=18100y 0,1 [ 10 'Y,=18100y 0,1 - *10 Iv,=18100y
-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
9e290-1a 9e290-2a gez91-1a gez91-2a
log [(AY/Y) I (AYIY)y]  CIE Y sensitivity log[(Y/AY) / (Y/AY),)]  CIE Y-based contrast (AYIY) I AYIY)y CIE Y sensitivity (YIAY) I (YIAY), CIE Y-based contrast
S/Su=BYMIAYY, normalized to AY,/Y, CICy=(VIBV(VIAY), normalized to Y, /AY, SISU=BYMIAYY, normalized to AY, /Y, CICu=(VIBY)(YAY), Normalized to Y /AY,

24100 *= 116(Y/Y,)"® - 16 (Y,=100, 1< Y < 100) i || 24200 = 116(v/v,)"3 - 16 (¥4=100, 1= Y < 100) [1h] 6 L*= 116(Y/Yy) 3 - 16 (Y,=100, 1< Y < 100) [ || 3 L*= 116(Y/Yn) 2 - 16 (Y,=100, 1< Y < 100) [1h]
dY/Y = (3/116) (Y/Y)2° [2f Yidy = (3/116) Y, /32" [2h] dY/Y = (3/116) (Y/Y)2° [2f Yidy = (3/116) Y, 32" [2h]
dyry=cy® 31 Yidy = e-(Y/Yu)Z/S [3h] dyry=cy¥® 31 YidY = e (YIY)?" [3h]

Ao dyiy=d-(Y/Y) ¥ E /g YidY = f-(Y1Y)?? [4h] 4 dyiy=d-(Y/Yy) ¥ [ |l YidY = f-(Y1Y)?? [4h]
€=0,120 d=0,824 5] e =833,048 f=5721,613 5 €=0,120 d=0,824 5] e =833,048 f=5721,613 1,'757 5

0,421
.. L* =50, Y,=18, dY,=0,83, [/dY,)=22 0,244 2f40 L* =50, Y,=18, dY,=0,83, [f/dY)=22  »*
log[(dY/Y)/(dY/Y),]=0, my==0s3, 10g[(Y/dY)/(Y/dY)]=0, m,;=0,33 - ——— YIAY),/(Y/dY),]=1, m=0,78 ‘
OO TERDY e | 1 A0 M0 ) . — N T S .
Y,=18, dY,=0,83, (Y/Y,)=0,045 ;= ~ « < 200! 20,4214-"" [ N pp e I
“ range i application [AYNVAY/Y)IEL, m=-078 ~ | range . application
] ] My 0,378 » ]
range || || Fremsm e s e e e e - . 0,568 e range
' 1 Y,=18, dY,=0,83, €IY/Y,)=0,045 ~ -
5 0,1 1 10 'Y,=18100y . 0,1 1 10 'Y,=18100y o 0.1 1 10 1v,=1880y o 0,1 1 10 'Y,=18100y

- -1 0 1 2 logY -2 -1 0 1 2 logY ! -1 0 1 2 logY -2 -1 0 1 2 logY

gez90-3a gez90-4a gez91-3a gez91-4a

gez90-3n gez91-3n

log (L*/L* ) TUBSRGB lightnesd * normalized [llog (AY/AY,) CIE tristimulus value difference L*/L* TUBsRGB lightnesg * normalized ||AY/AY, CIE tristimulus value difference
LHL* to the background lightness_* AviDy, AY normalized toAY, AL to the background lightnesd_* AYIAY, AY normalized toAY,

2410042 s(Y/Y) —t  (Y4=100, 5=100, n=(1/In(10)), t=0) [1H[ 24 100*=10a0Y/v;)"1? (v,=100,Y,=18, & Y <100) [1d] 3 L*—S(Y/Vn) —t  (Y4=100, s=100, n=(1/In(10)), t=0) [1H|6 L*=1000Y/Y,) "9 (v, =100, Y,=18, & Y <100) [1d]
L=t (VYY)  —t  (Yy=18, r=(Yy/Yy)" = 47,45) [ic] dY = (2,4,/100): (¥/Yy)("A0) (0} [2d] L= r (VYY) =t (¥,=18, =4, /¥,)" = 47,45) [1c] Y = (2,47,/100): (V1Y) "1 Dn0) [2d]
LA =YY (1n(x)=In(10) log(x)) [1d] dYy = In(10)- (Y,/Y,y) MO -L/n(0) [3d] LA =(YY)MMO (1n(x)=In(10) log(x)) [1d] dYy = In(10) (Y,/Y,y) MO -L/n(0) [3d]
log(L*/L* ,)=(1/In(10)) log(Y/Yy) [Le] dy/dy, = (Y/Y,) "0~/ [4d] 2,000 dy/dy, = (Y/Y,)"0-1/ino) [4d]

1910 in(L¥/L* )=log(Y/Yy) 1 || 1420 1og@yrdyy) = {(In(10)-1)/In(10)} log: (Y/Yy) [5d] 2 I 4 log(dY/dY,) = {(In(10)-1)/In(10)} log" (Y/Y,) [5d]
LoiLx = 2907 [1q] 0,391 ),

va01 Y,=20, dY,=0,93, (1Y/Y,)=0,046 » . 2,462
| log [(L*/L* )]=0, m,=0,43 e | logl(dvy(dY,)I=0, m,=0.56 Lo’ (L*IL* )=1, m/=1,02 R4 K
_ Y R : -’T lemm s mm e :', v 1 LL,u:mVu-:ZO """"" A : e ——— 2 1 ¥,=20, dv,=0,93, 6Y/Y,)=0,046 R
-0,568* application . —— . application [(dYY(dY,)]=1, m=1,34 ¢ Aonlication
YT e o’ L oor.e” R | jleve LLNCEE et o
5 0.1 1 10 1Y,=18100y . 0.1 b 10 'Y,=18100y o 0.1 T 10 1Y,=18100y o 0.1 2% =10 Iv,~18100y

-2 -1 0 1 2 logY -2 -1 0 1 2 logY -2 -1 0 1 2 logY -2 -1 0 1 2 logY

gez90-5a gez90-6a gez91-5a gez91-6a
log [(AY/Y) I (AYIY)]  CIE Y sensitivity log[(Y/AY) / (YIAY),)] CIE Y-based contrast AYIY) 1 QYY) CIE Y sensitivity (YIAY) | (YIAY), CIE Y-based contrast
S/Su= (AY/Y)/(AY/Y{ normalized to AYU/YU C//Cpry= (Y/AW/(Y/AY) normalized to YU/AYU S/Su= (AY/Y)/(AY/Y{ normalized to AYU/YU C//Cpry= (Y/AW/(Y/AY) normalized to YU/AYU

24100 *=1000Y/Y,) ""Y (v,=100,v,=18, & Y <100) @ | 24200 =1000v/v,) "9 (v, =100, Yu=18, Y £100) [1h] 6 L*=1000Y/Yy) "9 (v, =100,v,=18, & Y 100) |3 L*=100(Y/Yy) ™9 (v, =100, Yu=18, Y £100) [1h]
dYIY = (2,3/100) (YIYy )13’2'3 2f YIdY = (2,3/100) Y, 23y 1323 [2h] dYIY = (2,3/100) (YIYy )13’2'3 2f YIdY = (2,3/100) Y, 231323 [2h]
dviy=c vy (3] YidY = e (YY) o3 [3h] dviy=c vy (3] YidY = e (YY) o3 [3h]

Lo dvv=dvy 123 /Y Yidy = £+ Y1y, 323 [4h] 4 dviy=d- (Y/Yu)§27302 [ |, Yidy = £+ Y1y, 323 1,999 [4h]
c=0170  gpgg d=0872 57 e =587,093 f=3007,521 [5h €=0170 @ d=0872 51] e =587,093 f=3007,521 'f [5h

’ .
*.e . * =50, Y,=20, dY,=0,93, {r/dy,)=22 0,301 . * =50, Y,=20, dY,=0,93, r/dY,)=22 ,*
log[(dY/Y)/(dY/Y)]=0, m=—-0:43 ——— Iog[(Y/dY)_./(YldY)_.] 0,m=043 _+*® ) e I [(Y/dY)_,/(YIdY)_,] 1, m=1,02 R4
Y220, dY,0.93, AY/Y.)=0.046 == 0 3@pplication || PFlm = mm s s s s m e s, - [ e application ||+ Fr= == === s m - [
w=20, Y% 0Yi%)= . range -0,568= " - . application [(dY/Y)/(dYIY),]=1, m=-0,97 *. range . e application
A - e - I I T e
' . ' range V=20, d¥,=0.93, 620,086 ~ 3~ 0.500 0210.-7 range
0.1 1 10 'Y,=18100y 0,1 1 10 1Y,=18100y 0.1 1 10 .Yu_mmoy 0,1 T 10 'Y,=18100y
-1, -1 0 0

-2 -1 0 1 2 logY =2 -1 0 1 2 logY -2 -1 0 1 2 logY -2 -1 0 1 2 logY

gez90-7a gez90-8a gez91-7a gez91-8a /
| 9ez90-7n gez91-7n
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