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Line-element examples for grey samples (GsX<5)

Line-element examples for grey samples (GsX <5)

F(x) is called the line-element function f¢k).
The following relations are valid foe=Y/Y,=Y/18:

59 = 19 W
F(x) = I ;gg dx 2

Example for the normalized tristimulus vakreY/Y,;:

Fu(x) is called the line-element function Qf(x).

Both functions are normalized to the surround value:

dRuLIT - 1,00 [
)
Fut = [ ox 2

Example for the normalized functions witfF=1:

dlaln(1+bx)] _ ab _ F(x) _In(1+bx)
Tdx 7 Tebx Bl Ful) “F(xy) In(1+b) Bl
ain(1+0) = [ 35 dx [ fut) = o = 15X 4

Line-element examples for grey samples (GX <5)

Line-element equations according to CIE 230:2019

Fu(x) is called the line-element function Rf(x).

Both functions are normalized to the surround value: AYi=(A1+A2Y)IAg Ap=1,5, A=0,0170, A=0,0058
ARu = 1, w b0 =gyl =10 beAyAL =YY (1)
_rfu®® 4 = b '
Ful) =[5 ax= dx 2] P gy = b
fu) T+bx Fuu (x) _|' e 0% I b & 2
Example forL*(x) & AY with x=Y/Y,, x,=1, b=6,141 Example forL*y, (x), AY; with x=Y/Y,, x,=1, b=6,141:
* _L*x) _In(1+bx) * _L*+(x) _In(1+bx)
L U(X) L*(Xu) = In(l+b) [3] L tu (X) L*tu (X) = In(1+b) [3]
_ AY _ 1+bx _AY; _1+bx
fu(x) = N [4] fru (%) MYy 1+b [4]
CEA00-3N CEA00-4N

Colour-threshold (t) functiofy(x) = AY; = AxY, [0]

Line-element equations according to CIE 230:201

Line-element equations for thresholds and scaling

Colour-discrimination functiof(x) = AY =Ax Y, [0]
AY=(A1+A2Y)IAg Ap=1,5, A1=0,0170, A=0,0058

fu(x) = % :1;'3;‘ b=AY/AL =YY, [1]
C(Fu®) gy oD
Fut) Ifu(x) dx I 1+bx dx 2l

Example forL*(x) & AY with x=Y/Y,, %=1, b=6,141

* _ L*(¥) _In(1+bx) _ In(1+0,5bx)
Lry 00 = (). _ In(1+b%) 3] L*u(x) T°(x,) - IN(1+b) ~ In(1+0,5b) (3]
L*(xu)  In(1+b) fu00 =AY _1+bx _1+0,5bx 4]
fu(x) = AY _1+bx 4] u AYy 1+b  1+0,5b
u AYy 1+b see K. Richter (1985), Computer Graphic and Colorimetry, p. 113-127
http://color.li.tu-berlin.de/BUA4BF.PDF
CEA00-5N CEA00-6N

Colour-discrimination functiof(x) = AY =Ax Y, [0]
AY=1/[(1+X)(2+X)]=1/[1+x]-1/[2+x] x=V2 k(U0

_ AY _1+bx _1+0,5bx . _. . _

fu(q) = A, = 1+b ~ 1+0,5b b=1,x=Y/Y,[1]
PR b . _ 05b

Fu(X) 200 dx 11+bx dx l+0,5bxdx 2]

Example forL*(x) & AY with x=Y/Y, %=1, b=1:

Line-element equations for thresholds and scalin

Line-element equations for thresholds and scaling

Colour-discrimination functiof(x) = AY =Ax Y, [0]
AY=1/[(1+X)(2+X)]=1/[1+x]-1/[2+X] x=v2 kU™
AY _1+x _2+x X=Y/Y, [1]

fu(X):rYu == "3

fu(x) 1 r 1

fu(x) dxj’ 1+x dx _I 2+X
Example forL*(x) & AY with x=Y/Y,, x,=1:
L*(x) _In(1+x) _ In(1+0,5x)

Fu(X) = dx [2]

Pu) =55 " @) Inws) ;3]
g = gy =38 -0 &

see K. Richter (1985), Computer Graphic and Colorimetry, p. 113-127
http://color.li.tu-berlin.de/BUA4BF.PDF

Colour-discrimination functiof(y) =AY =Ay Y, [0]
AY=1/[y(1+y)]=1ly-1/(1+y) y=(1+v2 ku-to)

S AY _y vy =
fu) = 4y =%~ YELAYIY, dy=dx[1)
P u®) gl 1
Fu@) =[+uWgy ofL gy L g 2
) =[5 yj'y s il 2]
Example forL*(y) & AY with y=1+Y/Y, y,=2:
* )= 50 _ In(y) _ In(1+y)
L) =5y S e T o) g

_ AY _1+x _ 1+0,5x
f”(x)_rYu =% " 1s [4]

see K. Richter (1985), Computer Graphic and Colorimetry, p. 113-127
http://color.li tu-berlin.de/BUA4BF.PDF
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CEA00-7N

CEA00-8N
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http://farbe.li.tu-berlin.de/ CEAO/CEAOLONP.PDF /.PS; only vector graphic VG; start output

U

N: no 3D-linearization (OL) in file (F) or PS-startup (S)

NW-achromatic, and RG- and YB-chromatic thresholds as function of Y

experiments and data: BAM-research report no. 115 (1985), page 72, see

https:/nbn-resolving.org/urn:nbn:de:kobv:b43-3350
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olda=x/yi=X/Y,
Ab=z/yi-2zlYy,

tristimulusvaluethreshold A'Y
RG-chromaticity threshold Aa - Y
YB-chromaticity threshold Ab - Y

ADb-Y YB-direction
Aa-Y RG-direction
AY NW-direction

______ Yu=90
AY=s+cY=0,017 + 0,005%&

Y, tristimulus value of grey surround

2 3 logy
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Richter, K. (1993), CIE proceedings,
Advanced Colorimetry, p. 79-84
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CEAQ0-1A

CEA00-2A

log [L /AL] central-field contrast
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L* central-field lightness
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v = 1/(0,0361 L ;039 3]
1004 L= 0,025,705 [4]

5= 1/[1+(n V LHVA) [5]

L, = 0.1; 1; 10; 100; 1000 cdm [6]
75T [dL=[1/nV][Ldg 1 1-s+s UL L [7]

&
S

" =V (LJ9L-stsUL)™1] (1]
n=-0,25 12

V = 1/(0,0361 L;0.39 3]

-

S
501 surruund-ﬁeldIuminanc%o"o 0l

L/[cd/m?] D

5o
cnssannseea@d 39,
o3

ndino jund 1o Ae|dsip Jo Juswainseaw pue uoleneAs 1o} uoneoldde

a3
A
:
H 19
-1 H L= 0,029.0.705 ] »
. 5= 1/[1+(n V LDV [5] 251 o
R & L, = 0,1; 1; 10; 100; 1000 cdin [6] H
-2 2 ' dL=[1/nV][Lds]1{1-sts ULJ1 7] Lt g
: T O mmoenddin - .-
central-field luminance L/[cd/m?] - - central-field luminance L/[cd/m?]
0,001 0,01 0,1 10 100 1000 10000 0,001 0,01 0,1 il 10 100 1000 10000
-3 -2 -1 0 1 2 3 4 -3 -2 -1 0 1 2 3 4
——> log L/[cd/m?] =——> log L/[cd/m?]
CEA00-3A CEA00-4A
CEA01-7N

TUB-test chart CEAO; Colour thresholds and colour spaces, experimdrichtdr & Lingelbach
Line elements for achromatic colours in black-white direction for different applications
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