SNIPS uazueb Jap ualdleq aydljuye ayais

ap u1eg-Ny 1]"10|09//:cnyIepo ap Ul eg-N1 180 e)//:dNoNeWwIoju| 8YIsIuyda L
wiy'subyep-uteg-ny 1|egey//

Ritp://farbe T tu-berlin.de/ngn/gnilona. ixt /.ps hur Vektorgrafik VG, Start-Ausgabe

Siehe separate Bilder dieser Seiitgx://farbe.li.tu-berlin.de/hgnl/hgnl.htm

__Un

log 0_*80/L*80u) HAULAB-Helligkeit L*gonormiert
L¥/L* g fur die UmgebungsHelligkeitL* gg L¥L* g

log (L* 80’L* gow HAULAB-Helligkeit L*gonormiert
fur die UmgebungsHelligkeitL* g ,

T

log [(AY/Y) I (AY1Y),]  HAULAB -Y-Empfindlichkeit

SISy=OYV/(AYNY),  normiert fiir (AY/Y),

log [(AY/Y) / (AYIY)]

HAULAB -Y-Empfindlichkeit
SIS =YMIAYIY), normiert fiir (AY/Y),

L*=r (Y/Yu) =d (r=s(YJ/Yn)

Y_curve, ij=24, Yuij=24, L*uij=50

[N

k=1, Ykij=2, L*kij=1,2, L*/L* gg =0,

599, Kij=100w LIKI=I% O /12 90 47,199
=24, Ykij=25, L*kij=50,9, L*/L* go =101

k=0, Ykij=1, L*Kij==6,7, L¥/L* go,=-O .3

"=82,55,L* = r-d =42,0) [1b L* =1 (Y/Yy)"-d
L¥L* y=g(Y/Yy)"-h  (g=r/(r-d)=1,96, h=d/(r-d)=0,96) [1 L¥/L* (=g(Y/Yy) "-h

Y_curve, ij=36, Yuij=:

i

02 k=1, Ykij=2, L*kij=

(=YY"

=30, L*uij=50

j=-15,1, L*/L* go,=~0,80
k=0, Ykij=1, L*kij=-24.5, L*/L* go',=-0.19

=06,32 L* = -d =32,4) [1h}
(g=r/(r-d)=2,97, h=d/(r-d)=1,97) [1

..EQQD =1 Q0 L2900l L g =,99
30, Ykij=31, L*kij=50,0,L*/L* gg ;1,80

L*=r (YIY)"-d (r= S(Yu/Yn)n:82,55,L*u: r-d =42,0)
dy /Y= [(vﬂ/(ns)](v/vn) :
Y_curve, ij=24, Yuij=24, L*A
ay __—1D0.l.*ku 9% Y.LWAAY/Y)U =0,64
5, L*kij=50,9, (i =098 430
2, (AY/ /(AYIY) '—2

, i
k=0, YKij=1, L*ku_—ei,(iq.\gg)/ AYN!u—z g8 Lanz300cdh

[1b L*=r (YIYy) -

2 100L*_s(wvn) d (Yn=100,Y,=22,5=134,6, n=0,31, d=34, e)1| 2 10¢*_s YY) (¥=100,Y,=23,5=137,2, n=0,31, d=37 214 24 100-% =s(Y/Yy) —d (Y=100Y,=22,5=134,6, n=0,31, d=34,6)[1| 24 100" =S(Y/Yn) -d (¥=100)Y,=23,5=137,2, n=0,31, d=37,2)[
L =r (YY) "=d (r=s(Yy/Yy)"=79,10,L* = r-d =44,4) [1b L*=r (YIYy)" d (r = s(Y/Yy)"=80,63,L* = r-d =43,4) [1b L =r (YY) "-d (r= s(Yu/Yn) =79,10,L* = r-d =44,4) [1b) L*=r (YIY)"-d (r= s(Yu/Yn)n:80,63,L*u: r-d =43,4) [1b
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 /Y2 [3c] dY /Y= [ (Yol (ns) Y 1Y) Y [3c]
Y_curve, ij=0, Yuij=22, L*uij=50 Y_curve, ij=18, Yuij=23, L*uij=50 Y_curve, ij=0, Yuu 22 L*UI =50 Y_curve, IJ 18 Yuu =23, L*uij=50
14k899, .YIaJ-lDQ. l.*ku—SQ.Q.L.(L.* 90,9-1,99 18k899, .Y -190.[.@-.100,9 I.*/J.*.g@.li-Z 00 14k599. AY,LYMA&Y/Y)U =0,62 1 L*kij=1Q0 (A!/!)/LAY/Y)L.—O 63
k=22, Ykij=23, L*kij=50,7,L*/L* gy ,~1,01 k=23, Ykij=24, L*kij=50,9,L*/L* g ;=101 (%222, Ykij=23, L*ku 507 (AYIY)/(; WY)u 099 $=120=2 24 L*ku 50,9, (AY/Y)/(AVAY), = 098 0=60'=1°
k=1, Ykij=2, L*kij=5,4, L*/L* gg,~0,10 k=1, Ykij=2, L*kij=3,5, L*/L* go9,~0,0 k=1, Ykij=2, L*kij=5,4, (AY/")/(AYIY)3=2,1 L 2300cd/ k=1, Ykij= 2 Lkij=3,5, AYMIDYME=2,13 | Toi0 e
k=0, Ykij=1, L*kij=-2,3, L*/L* gy ,~-0104 k=0, Ykij=1, L*kij=-4,2, L*/L* g =~ o'os k=0, Ykij=1, L*kij=— 23(14}.\1/9;)/ AY/ 262 st ol k=0, Ykij=1, L*kij=-4 \g@/(AY/ 264 cawz el
_ ' »~20,301 e » 90,301 Anwendungs- - n= Anwendungs-
Mpy =N = 0,310 06 - o l_mnu =n=0,310 - ) 0 lmnu =-n=-0,310 oogpereich 9 o lmnu =-n=-0,310 ooereich 9
- $=120" ple = - $=60"=1 ple = = = m - ple = = == ——-———
m, = 0,498 - \7' QP L=300cd/ m, = 0,514 R Y 930 L= 300 cd/id m, = -0,296 \(U_'29~ ~-0.201 m, = -0,297 Yu_§9~ -0,196
R Anwendungs- R Anwendungs- 1 1
01 1 ¢ 10 lYu 18100PereIg) 0,1 1 4 10 IY =18100PereiqY 01 1 10 "Y,=18100 0,1 1 10 1Y,=18100
-1 -1 ¥ -1 X -1 X
- -1 0¢ 1 2 logY -2 -1 =L,UG5 1 2 logY - -1 0 1 2 logY -2 -1 0 1 2 logY
hgn10-1a hgn10-2a hgnll-la hgnll-2a
log (L*BdL* go HAULAB-Helligkeit L*gonormiert ||log (L* 80/|_* so) HAULAB-Helligkeit L*gonormiert log [(AY/Y) I (AYIY),] HAULAB -Y- Empflndllchkelt log [(AY/Y) I (AYIY),] HAULAB -Y- Empflndllchkelt
L¥/L* g f Ur die UmgebungsHelligkeitL* gg ,, L¥/L* g fur die UmgebungsHelligkeitL* gg S/Su=BYMIAYN), normiert fiir (AY/Y), S/Sy=BYMIAYN), normiert fiir (AY/Y),
2 100_*_5(V/Yﬂ) ~d (Y;=100)Y,=24,5=140,4, n=0,31, d=40 Al 2 100_*:S(Y/Yn) ~d (¥p=100Y,=30,5=163,9, n=0,31, d=63 9141 24 1000% =s(Y/Yy)'-d (Y,=100,Y,=24,5=140,4, n=0,31, d=40,4)[1| 24 100-* =s(Y/Yy)"-d (Y,=100,Y,=30,5=163,9, n=0,31, d=63,9)].

d(r= S(Yu/Yn)”:96,32,L*u: r-d =32,4)

[3c] dY /Y=[(Ya/ (N )](Y/Yn)’/Y

i

Y curve IJ 36 Yuu 30 L*&

30 qu 31 L*ku 500&
k=1, Ykij=2, L*kij=—-15,1, (
k=0, Ykij=1, L*ku_—zqa,égﬂv)/(m/m =2,89

&A\‘(Y)u—o .69
YIIAYN-099 gogp

YIVIRYIVR=2.33 | = 300cdith

[1b|
[3c]

e

TUB-Prufvorlage hgnl; HAULAB, Beobachtungswinkel 120’ bis 10’, Haubner (1980) & Daten

log[Helligkeit L*, SchwelleAY, EmpfindlichkeitAY / Y ,KontrastY /AY,normiert fur Grau U]
C M Y (0] L

Mpu = N = 0,310 ' gO(‘).70’301 ok mu=n=0310 él'g(-).lo 301 ol = -n=-0310 - o0 ﬁgyé?cnhdungs ok , - Anwendungs-
ple = = o m - [ $=30" A L , $=10" ple = = = m o m - bl='m = === dg
my = 0,534 L9284 L= 300cd/ my = 0,675 ._0 208 }, 3 Law—3000d/r% my = —0,297 \'U ?Qv.. ~0,191 my = -0,300 %’6’0'9 158
,' : Anwendungs- , 1 Anwendungs- 1 1
o 0.1 §-0 86710 1v,=18100°°"¢1 . 0.1 1 “ 210 1Y,=18100°°"%%Y o 0,1 1 10 'Y,=18100 vy . 01 1 10 'V,=18100 vy
- -1 o 1 1 2 logY -2 -1 0 o1 2 logY - -1 0 1 2 logY -2 -1 0 1 2 logY
hgn10-3a hgn10-4a hgnll-3a hgnll-4a
hgn10-3n hgn11-3n
log AY/AY,) HAULAB-Normfarbwertdifferenz log AY/AY,) HAULAB-Normfarbwertdifferenz log[(Y/AY) I (Y/AY),)] HAULAB -Y-Kontrast log[(Y/AY) 1 (Y/AY),)] HAULAB -Y-Kontrast
AYIAY, AY normiert fiir AY, AYIAY, AY normiert fiir AY, CHIC=(YIAV)/(YIAY),  normiert filr ( YIAY), CilCu=(YIAY)(YIAY), normiert fir ( YIAY),
24100 =S(YIYR)'—d  (Y,=100,Y,=22,5= 134 6,1=0,31, d=34,6)[1| 24 100* =S(Y/Yy)" ~d (Yp=100Y,=23,5= 137 2,n=0,31, d=37,2)[14] 24 10007 =s(Y/Y,)"-d  (Y,=100,Y,=22,5=134,6, n=0,31, d=34,6)[1| 24 100-* =s(Y/Y)"-d (Y,=100Y,=23,5=137,2, n=0,31, d=37,2)[.
Lo =r (YIYY)"-d (r= S(Yu/Yn)n:79,10,L*U: r-d =44,4) [1b Le=r (YIY)"=d (r= s(vu/vn) =80,63,L* = r-d =43,4) [1b] Lo =r (YY) =d (r=s(Yy/Y)"=79,10,L* ;= r-d =44,4) [1b Le=r (YIYy)"=d (r=s(Y/Yy) "=80,63,L%,=r-d =43,4) [1h
=[Y/ (0 )IY / Vo)™ [2c] [Yn/(n S)](Y/Yn) - [2c] YIdY=YI{[(Ya/ (ns) 1Y 1Y) ™"} [4c] YIdY=YI{[(Ya (nS)](Y /Yo' ™"} [4c]
Y_curve, ij=0, Yuij=22, L*ul =50 s Y_curve, ij=0, Yuij=22, L*uij=50 Y_curve, ij=18, YUI] =23, L*uij=50
14 99.Yla 100, Lkij=9 1AY%=2,81 Y D(LUM—BQ.%‘UAYM(WAY)U 1,59 14k899,.Y kij=100. L¥Kij51Q0.0, Qm:)/mAY)u 1,57
23, L*kij= 507 Y/IAY,= 1p1 Y)/(YIAY),=1,00 =23, Ykij=24, L*ku 50,9, (YIAY)/(YIAY),=1,01
=2, L*kij=5,4, AY/AY,=0,18 j L*kij 4, (Yl Y)/ Y/ Y)1=0,47 k=1, Ykij=2, L*kij=3,5, (YIAY)/(YIAY) 0,46
k=0, qu 1, L*kij=-2,3, AYIAY,=0, 11 ,0,448 k=0, Ykij=1, L*ku-—42 AVINY, =0, 11I ,90,438 k=0, qu 1, L*kij=-2,3, (YIAY)I( Y/Av?uzo 38 k=0, Ykij=1, L*kij=-4,2, (YIAY)/(Y/A\au—O 37
My = 1-n = 0,690 Mpy = 1-n = 0,690 $=60=1° Mpy =N = 0,310 (0 2@FL20'= Mpy =N =0,310 »(,19660=1°
--------------- Odle o e 0-1--------------- [aw=300cd/! e e e e e .- L 2w=2300cd/f
My = 0,659 QZOOB Law—3000d/2’;n Ty = 0,661 . »(u g3010 Law_soownﬁ M, = 0,296 - 1“!@03 ﬁ my = 0,297 SR 93504 H
Anwendun S- Anwendun S- 1 nwendungs- 1 nwendungs-
R . ' bereich g L . ' bereich g 'O 418 ' bereich ‘b 423 ' bereich
1 0,1 4’0 qaq 10 "Y,=18100 Y = 0,1 421 aq 10 "Y=18100 v _1 0,1 1 10 'Y,=18100 Y i 0,1 1 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¥
hgn10-5a hgn10-6a hgnll-5a hgnl1-6a
log AY/AY,) HAULAB-Normfarbwertdifferenz log AY/AY,) HAULAB-Normfarbwertdifferenz log[(Y/AY) I (Y/AY),)] HAULAB -Y-Kontrast log[(Y/AY) I (YIAY),)] HAULAB -Y-Kontrast
AYIAY, AY normiert fiir AY,, AYIAY, AY normiert fir AY, CCu=(YIBY)(YIAY), normiert fur ( YIAY), CilCu=(YIBY)(YIAY), normiert fir YIAY),
241007 =S(YIYn)'—d  (Y,=100.Y,=24,5=140,4, n=0,31, d=40,4)[1| 24 100* =S(Y/Yy)" =d (¥;=100,=30,5= 1639 n=0,31, d=63,9)[13] 28 10007 =s(Y/Y,)"-d  (Y,=100,Y,=24,5=140,4, n=0,31, d=40,4)[1| 24 100-* =s(Y/Y,)"-d (Y,=100),=30,5=163,9, n=0,31, d=63,9)[.
L* =r (YY" d (r= s(Vu/Yn)”=82,55,L*U: r-d =42,0) [1b] L* =r(YIYY)"-d (r= (Yu/Yn) =96,32,L* = r-d =32,4) [1b| L*=r (YY) "-d (r=s(Yy/Y,)"=82,55L* = r-d =42,0) [1b L*=r (YIYy)"-d (r=s(Yy/Yy)"=96,32,L* = r-d =32,4) [Lb|
=Y/ (ns)](Y 1Y)t [2¢] =Y (ns)(Y 1 Y)Y [2¢] Y IAY=Y I {[ (Y (ns)]CY 1Y) ") [4c] YIdY=Y/{[(Yy/ (ns) Y 1Y) "} [4c]
Y_curve, ij=24, Yuij= 24 L*w 50 Y_curve, ij=36, Yuij=30, L*ujj=50 Y_curve, ij=24, Yuij=24, L*U| 50 Y_curve, ij=36, Yuu 30 L*uu 50
14899, Y Kij=1Q0, Lkij 66 1 .EQQQ,.Ylﬂj;lQO.l.* 599/ \Y /AL =224 14 Y Kij=1Q0. LEkij=99, YN (X/AY),=1,55 14899, Y kij=1Q0, L2 YN (XIAY),=1,43
=24, Ykij= 25 L*li 509 Y/AY._. =30, Ykij=31, L*kij= 500 Y/AY,=1,00 j=25, L*kij=50,9, Y/AY &Y/ ,=1,01 =30 qu 31, L*kij= 500 (Y/AY)/(Y/A\I)U 1,00
=1,Y *kij=1,2, AYIAY,=0 k=1, Ykij=2, L*kij=-15,1, AY/AY 20,158 Lij=1,2, (VAY)(YIAY) =0 26 k=1, YKij=2, L*ij=-15,1, (YIAY)/(YIAY},=0,42
L*klj——67 AYIAY = 0 1J1 ,90,425 k=0, Ykij=1, L*klj——245 AYIAY,=0,09 k=0, Ykij=1, L*klj——67 (YIAY)I( Y/AYlt 037 k=0, Ykij=1, L*kij=—24,5, (Y/AY)/(Y/AY)J 0,34
r ,®0,351
4= 1-n = 0,690 =30 obmnu = 1-n = 0,690 0=10 gy =n=0310 0 %00 I 4 =n=0310 9_3%00 i
R T "94009 Lazsoocarh || O ose T ;;mE? 0104,,,,=300cah =028 7T S25489) 0 it hoc0ag0” T I .;-*g‘ 0022
.’ 1 Anwendungs- A Anwendungs- oS v 1 nwenaungs- " nwenaungs-
'¢' 1 bereich 9 e 1 bereich 9 ‘0’428 1 bereich - ‘0’461 1 bereich
_1 0,1 1%, o 410 "Y,=18100 Y 5 0,1 1,% 10 "Y,=18100 v _1 0,1 1 10 "Y,=18100 Y 5 0,1 1 10 "Y,=18100 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
hgn10-7a hgn10-8a hgnll-7a hgnl1l-8a
| hgnl0-7n hgn1l-7n

e

uamuy

sd’/ x1euQ|Tuby/TUbBY-T0ZTY202 :6umams!6paa-9m

agebsny-4oniq Japo -Aejdsig uoa bunssay pun Bunjieunag inj Bun

9p0Y :[elL1eN-dNL

j|

>léo




