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surface colours

\Weber-Fechnedaw in CIE 230:2019 for threshold colour differences of

Weber-Fechnellaw in CIE 230:2019 for threshold colour differences of
|surface colours and two ranges 0,2 <k, <=1 and 1 <=L, <=5

IEC 61966-2-1 uses a similar potential functidpc

TheWeber-Fechnelaw describes the lightneks, aslogarithmic function ofL,.
The Stevensaw describes the lightnebéc i as aspo!ennalfuncuon ofL,=Y/5.
=mL

The Stevendaw
IEC 61966-2-1 uses a similar potenual funcﬁmc mL 24

The Weber-Fechnelaw descnbes lhe Ilgh\ness aslogarithmic function ofL,.
th

ofL,=Y/5.
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DEC00-7N

F(u) ,impulse rate = impulses /%
threshold processw
—2Q[1,0(u-ug)]

TUB-test chart DECO; Thresholds, contrdsiAL), and lightnesg*
Line element, contrast, and lightness accordingéber-Fechner, Stiles, and Vos&Walraven
M Y [0) L

The Weber-Fechnelaw is equivalent to the equationd , = cL, m [ TheWeber-Fechnelaw is equivalent to the linear equatioht. =L, (=0,1) [1]
Integrationleads to the logarithmic equatidrt: =k log(L,). 2] Integrationleads to the logarithmic equatidrt =k; log(L) (i=0,1) 2
Derivationfor AL* =1 leads to the linear equatidry/AL=k=57. 3] Derivationleads forAL* =1 to the linear equatioi; /AL, =k; (ko=46,k;=63) [3]
For colours in offices thstandard contrast rangeis 25:1=90:3,6. For colours in offices lhstandard contrast rangeis 25:1=90:3,6.
Table 1: CIE tristimulus value Y, lumi L, and lightnesse4.* Table 1: CIE tristimulus value Y, luminance L, and i
Colour I Tritimulus pffice elative CIE elative Colour Tritimulus pffice elative CIE elative
(matte) value i i lightness | lightness (matte) value luminance i lightness | lightness
(contrast) Y L L L*cieL L* (contrast) Y L L L*cig L*
(25:1-00:3,6 [edin?] UL, 2 |=iogLy) (25:1-00:3.6 fedin?] UL, 054 |=iog(Ly)
920 142 5 94 40 90 142 5 94 44
=18*5 | =28,2*5 =50+44 |=klog(5) =18*5 | =28,25 =50+44 |=k,log(5)
18 282 1 50 18 28,2 1 50
=k log(1) =kolog(1)
36 56 0,2 8 -40 3,6 56 02 18 =
=18/5 28,2/5 50-32_|=klog(0,2) | =185 28,2/5 50-32  |=kolog(0,2

dF(u)/du ,impulse rate chang&

3+ White scalingW
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line element ofStiles

(1946) with,,color values Lp, Mp, St

three separate color signal functions
F(Lp)=iln(1+9Lp)
F(Mp)=jIn(1+9Mp)
F(St)=kIn(1+9ST)

Taylor-derivations:

AF(LP,I\/ID ST)——ALp+dFAMD+d FAST

dsr
Alp+ AVip+—2K As;
1+9Lp 1+9M 1+9Sr

line element ofVos&Walraven

(1972) with,,color values Lp, Mp, St

three separate color signal functions
F(Lp) =-2iVLp
F(Mp)=-2jVlp
F(Sr) =-2kVSr

Taylor- derivations

AF(Lp,Vp, ST) dF

L
AF’dM

AF('—RMD.ST):‘/-TPALP'!\'/.'\JA_

dF
AMD+dST St

AMp+=K Asr
D VSr
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functions q[k(u-up)]

»achromatic signal’-description
with u=logL (L =Iluminance)
Up=logLy (L y=surround luminance)

qlk(u-ug)]=1+1/[1+V2ek(U=Uo)]
function values:
alk(u-ug) - +o] =

a[k(u-up) = 0]
q[k(u-ug) — —o]

DEC01-3N

»achromatic signal’-description
functions Q|m[k(u-ug)]

with u=logL (L=Iluminance)
Up =logLy (Ly=surround luminance)
Qi [k (u-Ug)]= IT'” alk(u-ug)]-m

function values with| =
Q[k(u=ug) — +o]
Q[k(u-ug) = 0]

Q[k(u-ug) — -

DECO01-4N

,achromatic signal’' discrimination
as function of relative light density
h=In H=k(u-up), In = natural log.

Q’:Olo'W [In{1+1/(1+V2H)}]/In72
==V2/[INV2 (L+V2H) (2+V2 H)]
function values:
Q' [k(u-ug)
Q' [k(u-ug)
Q' [k(u-ug)

DEC01-5N

luminance discrimination
possibility L/ AL as function ofH
with: L=10" H=e'=1¢%98 KU~
dL/du=In10L dH/du=kH
it follows: L/AL=[kH/(dH In10)]
= = constH /[(1+V2H)(2+V2H)]

[k(u-ug) - +]

d
Q
Q' [k(u-up) = 0]

'Tk(u=ug) - =]

DECO01-6N

double line element oRichter
(2987) for the lighting technology with
the IuminanceL f(Lp, Mp, St)

F(L)= I(L /AL) dL (relatlveL M, S?)
Q(H) (u<up)
FL == { -

“Lio)
with: k=14 k1

(u=up)
i=1 i=-2
u=logL wug=logL,
ook (U=t |, K(u=to) 5_ K(u=tg)

DEC01-7N

input: rgh/cmy0/000k/n

double line element oRichter
(1987) for the lighting technology with
the IuminanceL F(Lp, Mp, St)
F(L) = J(L /AL) dL (relative L, M, S?)
k(U-Ug)

F(L)= |Q(H) H=e
Q(H)=[In{1+1/(1+v2H)}]/InV2-1
Taylor- derivations

dQ
AF(L)— AL— i IH

=—|x/2AH/[Inw/2(1+?/2H)(2+?/2H)]

DECO01-8N
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