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surface colours

[Weber-Fechneaw in CIE 230:2019 for threshold colour differences of

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

TI elaw is to the

—cL,

Integrationleads to the logarithmic equatidrt:, =k log(L,).
Derivationfor AL* =1 leads to the linear equatidny/AL,=k=57.
For colours in offlces thstandard contrast rangeis 25:1=90:3,| 6

[ The Weber-Fechnelaw describes the lightnek$, aslogarithmic function ofL,.
[ The Stevendaw describes the lightneb¥cigiag aspotenual?uncnon ofL,=Y/5.
IEC 61966-2-1 uses a similar potential functidpc =

Derivationleads forAL*
For colours in offices thaandard contrast rangeis 25:1=90:3,

[ TheWeber-Fechnelaw describes the lightnek$, aslogarithmic function ofL,.
The Stevensaw describes the lightneb¥cig s aspotenual?uncnon ofL,=Y/5.
IEC 61966-2-1 uses a similar potential functigigc = m L 12

[ TheWeber-Fechnelaw is equivalent to the linear equatlouL,-q L, G=0.1) [1]
Integrationleads to the logarithmic equatidrt, =k; log(L,) (i=0,1)

[2]
=1 to the linear equatioh; /AL, =k; (ky=46,k=63) [3]
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impulses /s
threshold processw
~2Q[1,0(u-uo)]

[Table 1: CIE tristi value Y, luminanceL, and li [Table 1: CIE tristi value Y, luminanceL, and li
Colour Tritimulus pffice elative CIE elative Colour Tritimulus pffice elative CIE elative
(matte) value i luminance | lightness | lightness (matte) value i luminance | lightness | lightness
(contrast) Y L L*ciew L%, (contrast) Y L L L*ciew L%,
25120036, [edin?] UL, 54 |=iogLy) (25:1-00:3.6 [cdin?] UL, 54 |=iogLy)
90 142 5 94 40 90 142 5 94 44
=185 | =28.2*5 =50+44 |=klog(5) =185 | =28.2*5 =50+44 [=k; log(5)
18 282 1 50 0 18 282 1 50
=klog(1) =kolog(1)
3,6 56 0,2 18 -40 3,6 56 0,2 18 -32
-18/5 28,25 50-32 |=klog(0,2) =18/5 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 S'|')——AL|::+dFAI\/|D+d FAST

dsr
Alp+ AVip+—2K Asp
1+9Lp 1+9M 1+9Sr
EE541-1N

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]

EE541-3N

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

Q’:OldW [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)
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double line element oRichter
(2987) for the lighting technology with
the IuminanceL f(Lp, Mp, St)

F(L)= I (L /AL) dL (relatlve lightness?)
Q(H) (u<ug)
F=ioe={

“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)

EE541-7N

TUB-test chart EE54; Achromatic thresholds, contfla&iL), and lightnes&*

Line element, contrast, and lightness accordingéber-Fechner, Stiles, and Vos&Walraven
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line element ofVos&Walraven
(1972) with,,color values Lp, Mp, St
three separate color signal functions

F(Lp) =-2iVLp
F(Mp)=-2jVNMp
F(St) =-2kVSt
Taylor- derivations
AF(Lp,VD, ST)——ALP +9E Avip+9Easy
’ dVp dSt
j k
AF(Lp,Mp,ST)=—ALpt—ANp+— ASt
( )\/'Lp VM p VSt

EE541-2N

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

with u=logL (L=Iluminance)
upg=logLy (Ly=surround luminance)
I
k(u-ug)]= —=Ing[k(u—-ug)]-m
Qimlk(u-ug)] e afk(u-up)]

function values withl = m =1:

Qlk(u-up)
Q[k(u-ug) =
Q[k(u-ug)
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luminance discrimination
possibility L/ AL as function ofH
with: L=10" H=d'=1¢°9€ kU0
dL/du=In10L dH/du=kH

it follows: L/AL=[kH/(dH In10)]

(';—L = constH /[(1+V2H)(2+V2H)]

Q'[k(u-ug) — +]
Q'[k(u-ug) = 0]
Q'[K(u-ug) — — ]

EE541-6N

double line element oRichter
(1987) for the lighting technology with
the Iuminance L=F(Lp, Mp, St)

F(L) = j (L /AL) dL (relative Ilghtness’7)
F(L)=1Q(H) H=ek(U~ta
Q(H)=[In{1+1/(1+v2H)}]/InV2-1
Taylor-derivations
AF(L)——AL— i ((jj_S AH

=—iV2AH/[INV2 (1+V2H) (2+V2H)]

EE541-8N
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