P UI1KB0-NY'11'10(00//:dNY 0 Bp"U11IBg-NY 1|80 2 y//:dNyUoIewIoMul [ea1Uy08)
WL 'SCRU/RP U1 |]8G-NY 13012 )//:d1R|1aS S]0yMm B} JO Sa| Jejilis 29s

e

L*g5,2 LABIND lightness L*g5 AL *g5,2,u LABJND lightness
L*gs» L*L* gs o4 L*gs52 normal_ized to the
15004 L*go = (tfa) In (1 +aY) [1a] 3 background lightnessL* g5 5 ,
L*gs,= (Ya) In [ 1+ b (Y/Y,)] [2a] LL* = Wa) {In(1+aYV) -In(1+avYy} [lb]
a=0,3411 t=88,23 t/a=258,6 b=6,141  [dal LL* = (Ua) {In [1+ b (Y/Yy] ~In (1+Db)} [2b]
a=0,3411 1=88,23  t/a=258,6 b=6,141 KL
1000 920,3 2 1,81
] °
4 4
4 4
4 .
S l0g[(L* g5 2/L* g5 2,91=0, m;=0,43 ¢

5004 = = = = - 14 oaa B Begur o »

L*g52,508 Y,=18 o) m——— L*gs5.0,508 Y,=18 o) mm——
R application - PRl application
75.9.° , range 0,149.¢ , range

o 0,1 &« 10 'Y,=18100y o ¢~ 10 'Y,=18100y

- -1 0 1 2 logY - -1 0 1 2 logY
heb80-1a heb80-2a
AY CIE tristimulus value difference AY | [AY/AY, CIE tristimulus value difference
AvL*gs o= () In (1 +aY) [1c] Aviny, AY normalized toAY,,

0,6 a=0,34111=88,23  t/a=258,6 b=6,141 el 6% Lrgs=(Wa)in(1+ay) [1d]
tristimulus value Y difference a=0,3411 1=88,23  t/a=258,6 b=6,141917 [
dY = (A1+A5Y)/Ag, see CIE 230; Eq. (A.7a)[4c] normalized tristimulus value Y difference ¢
dY=(s+qY)/c, seichter(1985) 0,3983c] dy/dY, =1 +aY)/(1+aYy) © [3d]

04  gy=(1+av)/t ? s 4 N
dY=(1+b (YY) ]/t ) (6l )
A;=5=0,0170 A=g=0,0058 A=c=1,5 ¢ [7c] N

’
0,2 2 _ - - ’
Y,=18, dY,=0,08, ¢1Y/Y,)=0,004 . Yy=18, dYufO.tzs. dY/_Yu)70.004 ',
logdY=-1,09 m,=0,86 “application | logl(dY)(dY,)]=0, m=0.86 - s application
--------- = = =4z% range range
0,1 0 {5: = =10 1Y,=18100y 0,1 0 §7- = #10 1v,=18100y
0,0 u o i
-2 -1 0 1 2 logY - -1 0 1 2 logY
heb80-3a heb80-4a
heb80-3n
AvIY CIE Y sensitivity AYIY) [ AYIY), CIE Y sensitivity
S,=AvYIY SIS, =(AYY)IAYIY), normalized to AY,/Y,,
0,03 L*gs 5= (fa) In (1 +a'Y) [1e] 6 L*gs = (Va) In (1L +aY) [1f]
a=0,3411 t=88,23  t/a=258,6 [2d] a=0,3411 t=8823  t/a=258,6 [2f]
tristimulus value Y sensitivity tristimulus value Y sensitivity
0,02 dv/Y=(1+av)/(tY) [3e] 4 (dYIY) 1 ([@YylYy)
' =[(1+av3BBQ(1+av,) /Y, ] (31
0,015 Q W
Q .
* lication * application
A Y a
0,01 N r;r?ge 2 A range
-~
dY/¥=0,00 m,=-0,13 . 0,003 log[(dYM/(AYIYV)]=0, m,==Ovi3 0,885
............... - B Pl N R RO I SO S
Y, =18 dY = Y/Y )=0,004 g Y,=18, dY,=0,08, (1Y/Y,)=0,004 °
000k 8 Y008, AYIY)=0.004 1y 16100y o ! 1" 10 1Y,=18100y
T2 -1 0 1 2 logY - -1 0 1 2 logY
heb80-5a heb80-6a
YIAY CIE Y-based contrast | [(Y/AY)/ (Y /AY,) CIE Y-based contrast
C,=YIAY C//Cy=(YIAY)I(YILY), Normalized to Y, /AY,,

600 L*gs 7= (Va) In (1 +aY) [1g] 3 L*gs = (Va) In (1L +aY) [1h]
a=0,3411 t=88,23 t/a=258,6 [2d] a=0,3411 t=88,23 t/a=258,6 [2h]
tristimulus value Y contrast tristimulus value Y contrast

400 YiY=(1+aY)/(tY) [3d] ) (Y/dY) / (Y dYy)

S[Y/(L+aY)]/[Y /(1+aY,)] [4h]
L*g5,2,7508 Y,=18, dY,=0,08, {r/dY,)=22257 2 L g5,2,7508 Y, =18, dY,=0,08, 1/dY,)=2221 {9g
log(Y/dY),=2,34 m,=0,13 Le® ol cou )
................. - og[(Y/dY),/(Y/dY),]=0, m,=0,13 -0

200 PR lbemm s e a e e e e”

. [E—— P ]
.’ ' application . application
65,2’ ' r:frg’ge 0,29% ¢ : rzfr?ge
0 0,1 1 10 :Yu=18100Y o 0,1 7 10 'Y,=18100y
- -1 0 1 2 logY - -1 0 1 2 logY
heb80-7a heb80-8a
| heb80-7n

Ritp://farbe T fu-berlin.de/heba/hebalonp. pdf 7. psonly vector graphic VG, start output
see separate images of this pager//farbe.li.tu-berlin.de/heb8/heb8.htm

__m

L*gs5,2 LABIND lightness

AY

CIE tristimulus value difference AY

L*gs.2 AYL*gs,=(Ua) In (1 +aY) [1c]
15004 L*go = (t/a)In(1+ay) [12]| 06 a=0,3411t=88,23  t/a=258,6 b=6,141 4
L*gs 7= (a) In[ 1 + b (Y/Y,)] [2a] tristimulus value Y difference
a=0,3411 (=88,23  t/a=258,6 b=6,141 [4 dY = (A+Az"Y)/Aq, see CIE 230; Eq. (g;g)éélc}
dY=(s+qY)/c, seichter(1985) U, 3c]
1000 930'3 04%  gy=(1+am/t P[5
Re dY=(1+b(Y/Y)]/t ) Iec
. A;=s=0,0170 A=g=0,0058 A=c=1,5 ¢ 7c
10g(L* g5  )=2,70 M,=0,43 L 1 A=q A k [7c)
500 g m = = = = = -— ’ 0,2
L*g5,2,7508 Y, =18 L o Y,=18, dY,=0,08, (iY/Y,)=0,004 P
¢' 1 application logdY=-1,09 m,=0,86 "application
759.° L N Sl 0.0f5" = = ;¢ range
o 0,1 e« 10 "Y,=18100y 00 0,1 & = = = =0 "Y,=18100y
- -1 0 1 2 logY - -1 0 1 2 logY
heb81-1a heb81-2a
AYIY CIE Y sensitivity YIAY CIE Y-based contrast
S=AYIY C,=YIAY
0,03 L*gs = (a) In (1 +aY) [1e] 600 L*gs = (@) In (1 +aY) [1d]
a=0,3411 t=88,23 t/a=258,6 [2¢ a=0,3411 t=88,23 t/a=258,6 [2d
tristimulus value Y sensitivity tristimulus value Y contrast
= . . YidY=2+aY)/(tY 3
0,02 dY/Y=(1+aY)/(tY) [3e] 400 ( Y/ (tY) [3d]
0,015
Q L* g5 2,~508 Y,=18, dY,;=0,08, {¥/dY,)=222051 2
. = log(Y/dY),=2,34 m,=0,13 Le®
001 \ BRSO | oo 7T e
. ' application
S IO
1
0,00 - 10 "v,=18100y 0 0,1 1 10 4Y,=18100y
T -1 0 1 2 logY - -1 0 1 2 logY
heb81-3a heb81-4a
heb81-3n
L* g5 AL*g5.2.u LABJIND lightness AYIAY, CIE tristimulus value difference
L*L* gsy  L*g52n0rmalized to the Aviy, AYnormalized toAY,,
3 ' background lightnessL* g5 5 6 4 L*gs=(Va)In(1+ay) [1d]
LL* = (Wa){In(1+aY)-In(1+aYy} [ib] a=0,3411 t=88.23 Ya=258,6 b=6,14h17 [3f]
LL* = (a) {In[1+b (Y/Y)l-In(1+hb)} [2b] normalized tristimulus value Y difference @
a=0,3411 t=88,23 t/a=258,6 b=6,141 [q dvidy,=(1+aY)/(1+aY,) 1 [3d]
2 1,810 4 ]
L] 1]
c' !
. 1
1 ] 0ol a2l 8520170, MT043 2 ./
[*35.2,2508 Y,=18 PRAR— Y,=18, dY,=0,08, (Y/Y,)=0,004 v
,* 1 Zpplication | ogl@VY(@¥)I=0, mi=086 |, *appication
0,149 * 1 g 0187 ¢ range
o & 10 'Y,=18100y o 0,1 & = == ~10 ;Y,=18100y
- -1 0 1 2 logY - -1 0 1 2 logY
heb81-5a heb81-6a
AYIY) 1 (AYIY), CIE Y sensitivity (YIAY) | (Y IAY,) CIE Y-based contrast
S/5,=(AYMIAYHY), normalized to AY,/Y,, CIC=(YIAY)/(YIAY), Normalized to Y, /AY,,

6 L*gs= (Va) In (1 +aY) [11] 3 L*gs55= (Ua) In (1 +aY) [1h]
a=0,3411 t=88,23  t/a=258,6 [2f a=0,3411 t=88,23  t/a=258,6 2
tristimulus value Y sensitivity tristimulus value Y contrast
(dY7Y) 1 (dY/Yy) (Y/dY) 1 (Y dYy)

4 _ 133 . 2 _ ) )

—[(1+aY),‘ﬁQ(1+aYu)lYu] [31] S[Y/(L+aY)]/[Y /(L+aYy)] [4h]
. L*g5,2,7508 Y,=18, dY,=0,08, ¥/dY,)=2221 19q
* application log[(Y/dY),/(Y/dY),]=0, m,=0,13 -0
2 (I S Iy e R s -
. range PR
log[(dY/Y),/(dY/Y),]=0, rr\J::Oyl,:s 0,885 o’ , application
--------------- "o anae 0,29% range
Y,=18, dY,=0,08, (Y/Y,)=0,004
0,1 1 10 ,Y,=18100y 0,1 10 "Y,=18100y
0 0
-2 -1 0 1 2 logY -2 -1 0 1 2 logY
heb81-7a heb81-8a
heb81-7n

TUB-test chart heb8; Calculated for the CIELAB colour-difference formula, see ISO/CIE 1166

linear[lightnesd_*, thresholdAY, sensitivityAY / Y,contrastY /AY,unnormalized and normalized]
C M Y

|

ndino juild 1o Aejdsip Jo Juswainseaw pue uoleneAs 104 uoledldde

sd’/ 1pd-dup|g8gau/8agay-T00T 20z :uonensibal gn L

9po2 :Jeudrew gNn.l

Yi=

[0] L

Vv

>léo




