- Y © Y M C 8
http://farbe.li.tu-berlin.de/henl/henllOna.txt /.psonly vector graphic VG; start output
| see separate images of this pager//farbe.li.tu-berlin.de/henl/henl.htm
T
log (L*go/L*g0,) HAULAB lightness L* go normalized||log (L*gy/L*gp,) HAULAB lightness L* go normalized log [(AY/Y) / (AY/Y),]  HAULAB -Y sensitivity log [(AY/Y) I (AYIY),]  HAULAB -Y sensitivity
L¥/L* goy to the background lightnesd * gq L¥IL* go.y to the background lightnesd * gg S/Su=@YMIAYTY),  normalized to AYIY)y S/Sy=AYMIAYTY),  normalized to AY/IY),
=0 28 100 =5(Y/Yy)"=d  (Y,=100,Y,=22,5=134,6, n=0,31, d=346)[{| 24 100-* =s(Y/Yp)"-d (Y,=100Y,=23,5=137,2, n=0,31, d=37,2)[14] 24 100 =s(Y/Yy)'=d  (Y4=100Y,=22,5=134,6, n=0,31, d=34,6)[1| 24100-* =s(Y/Yp)"-d (Y,=100Y,=23,5=137,2, n=0,31, d=37,2)[ —

c @ L*=r (YIYy)"=d (r=s(Yy/Yp)"=79,10,L* = r-d =44,4) [1b| L*=r (Y/YY)"=d (r = s(Yy/Y,)"=80,63,L* = r-d =43,4) [1b L*=r (YIYy)"=d (r=s(Yy/Yp)"=79,10,L* = r-d =44,4) [1b] L*=r (YIY)"=d (r=s(Y/Yy)"=80,63,%,=r-d =43,4) [ib]| QO C
% (0] LL* y=g(YIY) "-h  (g=r/(r-d)=1,77, h=d/(r-d)=0,77) [L L¥L* y=g(Y/Yy)"~h  (g=r/(r-d)=1,85, h=d/(r-d)=0,85) [1| dY /Y= (Yl (ns) Y 1Y) ™Y [3c] dY /Y= [ (Yol (ns) Y 1Y) Y [3c] g o
Swnw Y_curve, ij=0, Yuij=22, L*uij=50 Y_curve, ij=18, Yuij=23, L*uij=50 Y_curve, ij=0, Yuij=22, L*uij=50 Y_curve, ij=18, Yuij=23, L*uij=50 p—
=224 14899,V kij=100, LG99, 9. HL% 50,41,99 144899, k=100 Likij=1 000 L /L *egn 2,00 1HE99 YI=100, LEKIS0L. LAY A1), 20,62 116599, Y100 LEk=100 0 U UAY ), =0.63 5=
03 k=22, Ykij=23, L*kij=50,7,L*/L* go =1,01 =23, Ykij=24, L*kij=50,9,L*/L* go =101 k=22, Ykij=23, L'Ki=50,7, AYVIAWY)y=099 41507 k=23, Ykij=24, L'Ki=50,9, (AY/V)(AIV)y=098  _gg=10 [¢))
Q) =. k=1, Ykij=2, L*kij=5,4, L*/L* g9 ,~0,10 k=1, Ykij=2, L*kij=3,5, L*/L* g9,~0,0 =1, Ykij=2, LOYMIBYME=2,11 T e k=1, Ykii=2, L*kij=3,5, QYIMIBYME=2,13 | Po00 e 'Q_J'_(Q
_= k=0, YKij=1, L*kij=-2,3, L*L* g0, =-0}04 k=0, Ykij=1, L*kij==4,2, L*/L* go,=~08 k=0, Ykij=1, 3(14})1/3)’(AY/ =262 AT 00 k=0, Ykij=1, L*kij:—mdqg@/(m/ =2,64 cans 0 S0 ==
5 g . l-mnu =n=0310 . ‘-0‘60,301 ) . l-mnu =n=0,310 ‘. -0080,301 o lmnu =-n=-0310 ~e. "‘ Oo;g%lganon Mn n=-0, ~el iy oofé)rg)ghé:anon g '@'_

plo = n $=120"= ple = = A $=60'=1° ple = = = mmm e - ) ®. =
o= my = 0,498 e '?r‘%) Law=300cd/ m, =0,514 e ‘Y'J':QSO Law=300cd/h my = -0,296 \:U‘?g" ~-0,201 SR -0,196 =
=0 e : application R : application 1 ' Q 6
30 0,1 1« 10 1Y,=18100"2"%8, 0,1 1 ¢ 10 1Y,=18100""98 0,1 1 10 'Y,=18100 Y 0,1 1 10 'Y,=18100 v S
D o -1 -1 -1 -1 @ =
— = - -1 0 1 2 logY -2 -1 $L065 T 2 logY - -1 0 1 2 logY -2 -1 0 1 2 logY <

M) 6 — hen10-1a hen10-2a henll-la henll-2a Q_) B L
=) log (L*go/L*gow) HAULAB lightness L* g normalizediflog (L* go/L*gg) HAULAB lightness L* gg normalized log [(AY/Y) I (AYIY),]  HAULAB -Y sensitivity log [(AY/Y) I (AY]Y),]  HAULAB -Y sensitivity c
oo L* g0, 1o the background lightness*gg,, L/,  tothe background lightness*go 3/sm:(AY/Y)/g1AY/$)u normalized to AY/Y)y slsu:(Av/n/@Y/%u normalized to (AY/Y), Q E

'8 s 24 100 =S(Y/Yy)"=d  (Y4=100Y,=24,5=140,4, n=0,31, d=40,4)[{| 24 100-* =s(Y/Yn)"-d (Y,=100,Y,=30,5=163,9, n=0,31, d=63,9)[14] 241007 =s(Y/Yo) '=d  (Y4=100,Y,=24,5=140,4, n=0,31, d=40,4)[]| 24100-* =s(Y/Yn) ~d (¥,=100Y,=30,5=163,9, n=0,31, d=639)[]] =
=5 L* =r (YIYy)"=d (r = s(Yy/Yp)"=82,55% = r-d =42,0) [1b| L*=r (YIYY)"=d (r = s(Yy/Yn)"=96,32,L* = r-d =32,4) [1b) L* =r (Y/Yy)"=d (r = s(Yy/Yy)"=82,55% = r-d =42,0) [1b] L*=r (YIYY)"=d (r = s(Yy/Yy)"=96,32,L* = r-d =32,4) [1b) g N
E o LHL* y=g(YIYy) "~h  (g=r/(r-d)=1,96, h=d/(r-d)=0,96) [L L¥L* y=g(YIY)"~h  (g=r/(r-d)=2,97, h=d/(r-d)=1,97) [1| [0 (ns)TY /YD) 7y [3c] dY /Y= (Y (ns) 1Y /Y)Y [3c] o
g 6 Y_curve, ij=24, Yuij=24, L*uij=50 Y_curve, ij=36, Yuij=30, L*uij=50 =24, Yuij=24, L*uij=50 Y_curve, ij=36, Yuij=30, L*uij=50 Q) -

14599, =100 LIKj=I% 0 ELE g9 41,99 1590, ¥Li=10G, LEHG=0% O 2L =99 144599,V kii=100. LKi=9% Y.LWAAY/Y)fo,ezt 1 WI=100. L2ki=99.9. vm&awu:o,esz S 2
own =24, Ykij=25, L*kij=50,9, L*/L* g =1;01 =30, Ykij=31, L*kij=50,0,L*/L* gg,~1,80 =24, Ykij=25, LKi=50,9 (AV/YVIAYIV)=098 30 ,Ykij=31, L*ku:S0,0,A YIVIAYN=099 410 o
Do k=1, Ykij=2, L*kij=1,2, L*/L* g ,~0,02 k=1, Ykij=2, L*kij=—15,1, L*/L* g9 ,~—0,80 k=1, Ykij=2, L*kij=1,2, QYMI(AYIM)=2,16 | 2ono 02 k=1, Ykij=2, L*kij==15,1, (AYV)(AY/YN=2,33 | 2o e 0]
== k=0, Ykij=1, L*kij=—6,7, L*/L* go,=—0413 k=0, Ykij=1, L*kij=—24,5, L*/L* go\=-0,149 k=0, Ykij=1, L*kij:—ei(iq.\gg)/(m/?!u:2,68 ittt k=0, Ykij=1, L*kij=-28B 4 IIAY/YN=2,89 -2 ™l 35
— & [ =n =010 ..g 6(‘)'70'301 ok =0 =0310 ! '(-).181301 ol = -n=-0310 hOTo Oofg’npg“ga“f’” ok =1 =-0310 el O‘,"‘pnpéﬁa“"" o
bl = = mm—--—-- =30’ e J . =10 S L ° ol - .

’ g 8 Mo =0534 ’,h: A\ Lawq;300cd/r% My =0675 «-0.308 '%!39’ Lawﬁaoomlr% my = 0,297 Yu:?Q"O—O,lgl my = -0,300 Yu:%ﬁo'g_gylss % > |
o . 1 =L U, e [ LR 1 1 D
Q = . 1 application . v 1 application 1 1 C S
= i" o 0,1 ¢ 046710 1v,=18100""9¢ o 0,1 1 % 110 1Y,=18100""%8y o 0,1 1 10 'Y,=18100  y o 0,1 1 10 'Y,=18100 vy @ P
5o - -1 o 1 1 2 logY -2 -1 0 o1 2 logY - -1 0 1 2 logY -2 -1 0 1 2 logY 3 o
. hen10-3a henl0-4a henll-3a henll-4a :
% 2 hen10-3n hen11-3n g m
(@) - log AY/AY,) HAULAB tristimulus value difference ([log (AY/AY,) HAULAB tristimulus value difference log[(Y/AY) I (YIAY),)] HAULAB -Y contrast log[(Y/AY) / (YIAY),)] HAULAB -Y contrast o
= C Avidy, - AY normalized toAY, Avidy, - AY normalized toAY, CICu=(YibYy(viDY), normalized to (YIAY), CICu=(viAvy(viAY), normalized to (Y/AY), o s
> CIT 28 1000 =s(Y/Yy)"=d  (Y4=100)Y,=22,5=134,6, n=0,31, d=34,6)[{| 24 100-* =s(Y/Yp)"-d (Y,=100Y,=23,5=137,2, n=0,31, d=37,2)[14] 24 100 =s(Y/Yy)'=d  (Y4=100)Y,=22,5=134,6, n=0,31, d=34,6)[1| 24 100-* =s(Y/Yn)"'-d (Y,=100\Y,=23,5=137,2,n=0,31,d=37,2)[1] ~™
=4 Q L* =1 (YY) "=d (r=s(Yy/Yy)"=79,10,L* = r-d =44,4) [1b L*=r (YIY)"-d (r=s(Yy/Y,)"=80,63L* = r-d =43,4) [1b} L* =1 (YY) "=d (r=s(Yy/Yy)"=79,10,L* = r-d =44,4) [1b L*=r (YIY)"-d (r=s(Yy/Y,)"=80,63L* = r-d =43,4) [1b| 9"0

o = dY = Yo/ (n$)IY /Y [2c] dY =Y/ (nS)IY 7 Yo)t " [2c] Y dY=Y/{[ (Yo (ns) 1Y /Y ™) [4c] Y dY=YI{[(Y (ns) 1Y /) ) @l » »m
= S Y_curve, ij=0, Yuij=22, L*uij=50 Y_curve, ij=18, Yuij=23, L*uij=50 Y_curve, ij=0, Yuij=22, L*uij=50 Y_curve, ij=18, Yuij=23, L*uij=50 o

ol O = 14h899, =Y kij=100, Likij=9% A/ \Y/A Y 22,81 14899, Y kij=100m L4Kij=100,0 AWAY =2, 74 14599, oY Kijm1Q0m LAkij=9% O WAYN(X/AY), =1,59 14H899,Y Kij=100. LAKij=1Q0.0, & ALY IAY) =1,57 Q_) Y
e XX =22, Ykij=23, L*kij=50,7, AY/AY,=1b1 =23, Ykij=24, L*ij=50,9, AY/AY,=1b2 =22, Ykij=23, L*ij=50,7, Y/AY)gY/AY)uzl,OO =23, Ykij=24, L*li:SO,QAY/AY)gY/AY)fl,01
S Q. k=1, Ykij=2, L*kij=5,4, AY/AY,=0,18 k=1, Ykij=2, L*ki}=3,5, AY/AY,=0,18 | k=1, Ykij=2, L*kij=5,4, (YIAY)/(YIAY)1=0,47 k=1, Ykij=2, L*kij=3,5, (Y/AY)I(YIAY)1=0,46 <
Q = k=0, Ykij=1, L*kij=-2.3, AYIAY,=0.14 @0, 448 k=0, Ykij=1, L*kij=-4,2, AY/AY,=0.1] 0,438 k=0, Ykij=1, L*kij=-2,3, (Y/AY)I(Y/AV?L,:O,SS k=0, Ykij=1, L*kij=—4,2, (Y/AY)/(Y/AY'}uzom o
. % by = 1-n = 0,690 1% (1,:12052’%1 LT 1-n = 0,690 1,7 $=60'=1° ohyMuz 0z 0,310 ' aotzc{fg%)%o’;/ b0 0,310 ' oot1@53%%=£r% =
= e =0%g” T T T ;88008 230000 =06 T T 420010 1, Z300carh =028 T T o 2542903 —a:vg;cm_(fn =029 T 77T -z 5429poa —a:z;cat.:n °

¢ . ———— . ———— - icati - icati p—_

< = o ' ra&fnpghecamon Lo’ ' g;)npélgatmn 0,418 ! range *,423 ! range 5

(.SD_ 3 _1 0,1 &’ qaq 10 "Y,=18100 Y i 0,1 4% quq 10 1Y,=18100 v o 0,1 1 10 'Y,=18100 v i 0,1 1 10 'Y,=18100 v 8’
- -2 -1 0 1 2 logY -2 -1 0 1 2 logY -2 -1 0 1 2 logY -2 -1 0 1 2 logY c —
5' hen10-5a henl10-6a henll-5a henll-6a — C
p log AY/AY,) HAULAB tristimulus value difference |(log (AY/AY,) HAULAB tristimulus value difference log[(Y/AY) / (YIAY),)] HAULAB -Y contrast log[(Y/AY) / (YIAY),)] HAULAB -Y contrast T m

Q_ u . u . u. . u . c

o AYIAY, AY normalized toAY, AYIAY, AY normalized toAY, Gi/Cu=(V/AY)(VIDY), normalized to (Y/AY), Gi/Cr=(YIAY)/(YIAY), normalized to (Y/AY), =1
L 2§ 100" =S(Y/Yn)'=d  (¥=100)Y,=24,5=140,4, n=0,31, d=40,A)[}| 24 100-* =S(Y/¥e)'=d (¥;=100,%,=30,5=163,9, n=0,31, d=63,9)[13] 2§ 100" =S(Y/Yn)'~d " (¥y=100Y,=24,5=140,4, n=0,31, d=40,4)[1| 24 100-* =S(¥/¥n)'~d (¥;=100%,=30,5=163,9, n=0,31, d=63,9)[ S
Lr=r (YIY)"™=d (r=s(Yy/Y)"=82,55,L* = r-d =42,0) [1h] L*=r (YIY)"=d (r=s(Y/Yy)"'=96,32,L*=r-d =32,4) [1h Lr=r (YIY)"™-d (r=s(Yy/Yy)"=82,55,L* = r-d =42,0) [1h L*=r (YIY)"=d (r=s(Y/Yy)"=96,32,L*=r-d =32,4) [1h Q
dY =Y/ (n$)IY 1Y) [2c] dY = Yo/ (nS)IY 7 Yt " [2c] Y dY=Y/{[ (Yo (ns) 1Y 1Y) ™) [4c] Y dY=Y L[ (Y (ns) 1Y /) ) [4c] 6
Y_curve, ij=24, Yuij=24, L*uij=50 Y_curve, ij=36, Yuij=30, L*uij=50 Y_curve, ij=24, Yuij=24, L*uij=50 Y_curve, ij=36, Yuij=30, L*uij=50 =.
14eh899, =Y kij=100m Lrkij59 9, 1N =2 66 1.4eH599, o kij=1Q0m LEK=99 1A =224 17.E599,.Yla'j;100. L2Kij 59U A WAV (XIAY),=1,55 1 .EQQQ,. kij=100, LAKij=9 %9 WAYN(X/AY) =1,43 )
=24, Ykij=25, L*kij=50,9, AY/AY,=1,p2 =30, Ykij=31, L*ij=50,0, AY/AY,=1,00 =24, Ykij=25, L*ij=50,9, Y/Av)gw =1,01 =30, Ykij=31, L*ij=50,0, (Y/AY)/(Y/AW),=1,00 =
k=1, Ykij=2, L*kij=1,2, Y,=0,17 | k=1, Ykij=2, L*kij=—15,1, AY/AY,=0,151 k=1, Ykij=2, L*kij=1,2, (YIAY)/(YIAY),=0,46 k=1, Ykij=2, L*kij=—15,1, (Y/AY)/(YIAY},=0,42 R
k=0, Ykij=1, L*kij=-6,7, AY/AY,=0,11 ,90,425 k=0, Ykij=1, L*kij=—24,5, AY/AY,=0,090 ©0.351 k=0, Ykij=1, L*kij=-6,7, (YIAY)/(YIAY},=0,37 k=0, Ykij=1, L*kij=—24,5, (Y/AY)/(YIAYR,=0,34 @)
Mpy = 1-n = 0,690 1, =30’ Mpy = 1-n = 0,690 PSR Mpy =N = 0,310 1 _ .20 19530 a0 18510 o
R Sa20009 L zao0carh | O o T 5¢48/010,,=300carh oz T -2 SRR —Law;%f“’*“ g = - -%:%97009*—%%29“’”% )

e .’ rpn - application - application
PO applcaion R applcation D428 range a6l ! range 1
o 0,1 2% o, 10 1Y,=18100 v i 0,1 1,% 10 'Y,=18100 v o 0,1 1 10 'Y,=18100 v i 0,1 1 10 'Y,=18100 v =5
v -2 -1 0 1 2 logY -2 -1 0 Yo 2 logY -2 -1 0 1 2 logY -2 -1 0 1 2 logY C
hen10-7a hen10-8a henll-7a henll-8a
| henl0-7n henll-7n
. 1 1 H 1
TUB-test chart henl; HAULAB, sample—viewing angles 120’ to 10’, Haubner (1980) & data
log[lightnessL*, thresholdAY, sensitivityAY / Y,contrasty /AY,normalized for grey U] .
C M Y o] T \Y 6




