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Line-element equations according to CIE 230:2019

Line-element equations: loudness — sound level

Colour-threshold (t) functiofy(x) = AY; = Ax Y, [0]
AY=(A1+ALY)IAg Ag=1,5, A=0,0170, A=0,0058

Simple equation by th@/eber-Fechnetaw
between the loudned$* and the sound levél

AN* _ AE
1+bx ~N- -N [1]
fu (0 =xyL = b=AzY /A1 X=YIY, 1 N
w®) 1+b 2W/AL X u [1] It is assumed at the hearing thresHaid
AN _ - AE 2]
Fiu () J' i (X) J’ Trox ¢ 2 NFNF s~ " EREs
Example forL*, (x), AY; with x=Y/¥,, x;=1, b=6,141: Integratlon on both S|ItElesnand requiremiit0 for E=0
N*=N*g[(1+=)"-1] [3]
(x) _ In(1+bx) - Es
L* e (x) = JW Tn(T+b) [3] Small change with threshold facwandN*=0 for E=Eg
E-E
fu ) =0 =Lebx ” N"=N*s[(1+s—p )"~ 1] 4]
tu 1+b 1) Zwicker E., Feldkeller R., (196Das Ohr als Nachrichtenempfanger (the earjas
information recelver) Hirzel™ -Verlag, 232 pages, see 133-139
ees00-5N EEO0-4N ees00-6N
Line-element equations: lightness — luminance Line-element equations: lightness - tristimulus value
Simple equation by the&/eber-Fechnerdaw Richter? has used the following equation to approxinate
between the lightneds and the luminancke between the Iightness;(a\r}d the tristimulus valug
* —
o=nf- [ Lr=Lrs[(14s 9" -1] W
It is assumed at the luminance thresHoid The parameters are for tMunsell Valuefunctior?)
*
I% =N Gr [2] *$2,512550,4250 Y0,1551 n=0,3333 [2]
S S . .
Integration on both sides and requiremiento for L=0 The parameters are for tIELAB-lightnessunctior?
Lr=Lro [ (1 + %)n -1] 3] L* = 116 /Y, )13 - 16 (0,8<Y<100,Y,=100) [3
S - — —
Small change with threshold facteandL*=0 for L=Lg $2,5125=0,4250 ¥=0,1551n=0,3333 [4
L—L n R e Ry A IR AR A
L*= L*S [ ( l+s S) -1 ] [4] 74 MB, see for free downloddtps://edoc/unibas.ch/72306/ !

1) Richter, Klaus.(1969), Antagonlstlc signals in colour vision and relation with
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percelved colour order (in German), Dis. Universitat Basel, 150 pages, see 11!
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2) Newhall, S.M., Nickerson, D., Judd, D.B. (1943), Final report of the O.S.A.
subcommittee on the spacing of Munsell Colors, S, 33, 385-418, see p. 417

3) ISO/CIE 11664-4:2019 Colorimetry, CIE 1976 L*a*b* colour space
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