P UI1KB0-NY'11'10(00//:dNY 0 Bp"U11IBg-NY 1|80 2 y//:dNyUoIewIoMul [ea1Uy08)
WL 'SO8U/RP U1 |}8G-NY 13012 )//:d1R|1aS S]0YM BU) JO Sa| Jejiluis d9s

httg)://farbe.li.tu-berlir;.de/he02/he02IOn|oo.pdf /.psonly vec{or graphic VG; stMart output
see separate images of this pager//farbe.li.tu-berlin.de/heo2/heo2.htm

__Un

e

log (L* g5 JL* 5.2 ) LABIND lightness L* g5 o normalizeq|log (AY/AY,) LABJND tristimulus value difference L*g5 dL* g5 LABJND lightness L* g5 » normalize(|AY/AY,, LABJND tristimulus value difference
L¥L* gs0u  to the background lightness *gs 7 AYIAY, AY normalized toAY, L¥L* gs o0 to the background lightness.* g5 5 AYIAY, AY normalized toAY,

24 1007LF = (@) {In (1L +aY)-In(1+aVYy} [13]|| 28 1004L* = (@) {In(1+aY)-In(l+aYy} [1a] 3 L = Wa) {In (L+aY)-In(1+aYy} [13]|| 6 L¥L* = (a) {In(1+aY)-In(l+aYy} [1a]
L¥L* 4= (ta) {In[1+ b (Y/Y)] - In (1 +b)} [1b] L¥L* = (Ua) {In[1+ b (Y/YP] - In (1 +b)} [1b] L¥L* 4= (@) {In[1+b (Y/Y)] - In (1 +b)} [1b] L¥L* = (Ua) {In[1+ b (Y/YP] - In (1 +b)} [1b]
a=0,3411 t=88,23 t/a=258,6 b=6,141 [1 normalized tristimulus value Y difference a=0,3411 t=88,23 t/a=258,6 b=6,141 [1 normalized tristimulus value Y difference’4’917

dy/idY,=(1+aY)/(1+aYy [3d] dy/idY,=(1+aY)/(1+aYy ] [3d]

1410 1410 2 4 ]

1]
£0,601 21810 .
Pad e '
ody My =0 = 1,000 L 0,257 Mpy = 1-n = 0,000 g L & Musoa= 7,806o=893,14=222 ¢ ) S
my=0430 0777 e mmmma m,=0866 " e S m,=11,800 7 R4 e K
o e o0 application S peeen | Mugo 4= 000319070, 040 application
. ' 9 1 range PR ' 9 m, = 0,003 - range
. 0.1 -0,825¢ 10 'Y,=18100 vy . 01 ~0.726% 10 'Y,=18100 vy o 010,149 & * 10 'Y,=18100 v o 010,187 & = =="10,Y,=18100  y
- -1 0 1 2 logY -2 -1 0 1 2 logY ! -1 0 1 2 logY -2 -1 0 1 2 logY
heo20-1a heo20-2a heo21-1a heo21-2a
log [(AY/Y) / (AY/Y)y]  LABJIND-Y sensitivity log[(Y/AY) / (Y/AY),)]  LABJIND-Y contrast (AYIY) I AYIY)y LABJIND -Y sensitivity (YIAY) I (YIAY), LABJIND -Y contrast
S/Su=AYMIAYrY), normalized to (AY/Y), CIC=(YIAY)(YIAY), normalized to (Y/AY), S/Sy=AYM)/AYrY),  normalized to AY/Y), CrlCy=(YIAY)I(YIDY), normalized to (Y/AY),

241007 /L* = Ma) {In(1+aY)-In(1l+aYy} [1a]l| 2&100*/L* j=(ta){In(1+aY)-In(1l+aYy} [1a] 6 L/L* y=Ma) {In(1+aY)-In(1l+aYy} [1a]|| 3 LIL* =(Wa){In(1+aY)-In(1+aYy} [1a]
L¥L* = (Ua) {In [ 1+ b (YY)l - In (1 +b)} [1b] L¥/L* = (a) {In[1+ b (Y/YY] = In (1 +b)} [1b] L¥/L* = (a) {In [ 1+ b-(Y/Yy)]l = In (1 +b)} [1b] L¥/L* 4= (Ua) {In [ 1+ b-(Y/Y)l = In (1 +b) } [1b]
tristimulus value Y sensitivity tristimulus value Y contrast tristimulus value Y sensitivity tristimulus value Y contrast
(dYM) 1 ([dYy/Yy) (Y/dY) / (YydYy) (dYM) 1 (dYy/Yy) (Y/dY) / (YydYy)

1310 =[(1+aY)/Y]/[(1+aYy/Y,] [31] 1¢10 =[Y/(1+aY)]/[Yy/(1+aYy] [4h] 4 =[(1+aY)/Y]/[(1+aYy/Yy] [3f || 2 =[Y/(1+aY)]/[Yy/(1+aYy] [4h]

3,380
0,528 & ’\ [E—
—n=- ~ application —n= A application - - -
o _1£”f21 = _”_-_1_~°9°_ o _‘_*_.___ - -O—é%’%% 0 .1r.n’2" - rl‘.l'.o‘lo ....... e = = =0 0,052 2 ‘. re‘l)rlljge 1 & Mugo_s= 1’1.7§'f20_.2§0'.f4._1f9. se="" 1,129
m, =-0,133 ' ) m, = 0,133 P e ———— N m, = 1,579 g e
. .’ ' application Mygo_4= —0,000£90=0,f4=0 ~ P . application
1 -0,528% ' range - qu':;—ﬁ oo " T = Te- -00,885 .’ ' range
1 0,1 1 10 "Y,=18100 v = 0,1 1 10 "Y,=18100 v 0 0,1 1 10 ,Y,=18100 v o 010295 ¢ 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
heo20-3a heo20-4a heo21-3a heo21-4a
heo20-3n heo21-3n
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*=r (YY) "=d (r=s(Yu/Yp)"=47,48 L% ;=1 - d) [1b] L*=r (YIY)"=d (r=s(Yy/Yn)"=47,48L* ;=1 - d) [1b] L*=r (YY) "=d (r=s(Yu/Yp)"=47,48 L% ;=1 - d) [1b] L*=r (YIYY)"=d (r=s(Yy/Yn)"=47,48L* ;=1 - d) [1b]
LAIL* (=(YIY) ™9 (1n(x)=In(10) log(x)) [1c] dY =Y/ (ns)IY 1Y)t [2¢] LAIL* (=(YIY) ™9 (1n(x)=In(10) log(x)) [1c] dY = Yo/ (ns)IY 1Y)t " [2¢]
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

#0,391 .
Moy = N = 0,434 ,»-*0:301 Moy = 1-n = 0,565 Lo’ L 1 muso 4= 082310705 1424 S , 22464
e ouda™ T T S —_— =086 T TTTTLRY R Ee e o —— ¢
PR e ' ?é)rgllgauon PAGE application JRA ?é)rgllgauon | Mugo_4=0020f9=2,f=0 s application
-0,567¢ ' g d ' range .- ' 9 Mo = 0,026 P range
. 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¥
heo20-5a heo20-6a heo21-5a heo21-6a
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/Y,)"-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 [3¢] 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 @Y/ gpong (v Yo ' [3€]|| 2 (Y 1Y)/ (Y 1dY),=(Y 1 Yy)" 21,998 [4€]
log [(dY / Y)é éd?( LY)] = (-n) log(Y / Yy) [3f] log [(Y / dY)/ (Y / dY))] = (n) log(Y / Yy) [4f] ’ . ’

0, als - —— A —— l'
mysn=cods o Tee. o gpbcaten myIn=04 e 000 ) I P T N
m, = 0,434 P Y. m, = 0,434 PR e m, = 0,483 P -
' ~e-0,300 .- - ' application mMygo 4= —0,000f9=0,f4=0 S . . application
' -0,567¢ ' range ke il ~ . range
_1 0,1 1 10 'Y,=18100 Y - 0,1 1 10 'Y,=18100 v 0 ‘T 1 10 :Yu=1§m9'5ooy o 010270 ¢ 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¥

heo20-7a heo20-8a heo21-7a heo21-8a

| heo20-7n heo21-7n

TUB-test chart heo2; LABIJND & TUBsRGB colour-difference, CIE 230:2019 & TUBSRGB 20
log & lin[lightnessL*, thresholdAY, sensitivityAY / Y,contrasty /AY,normalized for grey U]
C M Y (0] L V

ndino juild 1o Aejdsip Jo Juswainseaw pue uoleneAs 104 uoledldde

>léo

sd'/ jpd-du|zoau/zoay-100T20Z :uonesnsibal gani

9po2 :Jeudrew gNn.l

Yi=




