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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 fo=Y/Y,;=Y/18:

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

Example for the normalized tristimulus vakreY/Y,;:

dlain(1+bx)] _ ab
dx 1+bx

[3]

aln(l+bx) = J’ ﬁgx dx 4]

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

Both functions are normalized to the surround value:

d[Fu (] = fu(x) 1]
Fu<x) [ o 2

Example for the normalized functions witfF=1:

_ F(x) _In(1+bx)

Ful) =E5e) = Tn(+b) Bl
f(x) _ 1+bx 4]

fuld =gy = T+b
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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 val
RO = 1,0 W
Fub :J- fulz (;( ) = 1+bbx 2l
Example forL*(x) & AY with x=Y/Y,, x,=1, b=6,141
ful) = o = 422 4

ue:

Colour-threshold (t) functiofy(x) = AY; = AxY, [0]
AYi=(A1+A2Y)/Ag Ap=1,5, A=0,0170, A=0,0058

b0 =gyl =10 beAyAL =YY (1)
T+b
= f tu (X) gy = b
Fu 0 f 7 = [ epx & [2]
Example forL*y, (x), AY; with x=Y/Y,, x,=1, b=6,141:
_ LX) _ In(1+bx)
L =5 69 ™ Tn(t+b) (3]
_mq _1+bx
fu®) =5 =3p [4]
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hex00-4n DEQ60-4N

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)/A0 Ap=1,5, 4=0,0170, A=0,0058

fu(9) = Ao —1Ifg b=AgYyA1 XYY [1]
Ful) I i u(x) dx Iﬁ dx 2]

Example fon_*(x) & AY with x=Y/1Yy, x,=1, b=6,141
L*(x) _ In(1+bx)

u®) =5 = () sl
160 = Ay = @

Colour-discrimination functiof(x) = AY =Ax Y, [0]
AY:1/[(1+><)(2+x)]—1/[1+x] 1[2+x] x=v2 u-w)
- _1+bx _1+0,5bx —
fu(q) = A T+b 1+0 ep  D=LxYNG[]
- 40 0,5b
Fuld =[+69 & 1+bx 130,50
Example forL*(x) & AY with x=Y/Y, %=1, b=1:

dx [2]

« oy _ LX) _ In(1+bx) _ In(1+0,5bx)
L9 = L*(x )= n(i+b) ~ (+05b)
fu)=+— = 1;3;( ‘lffo?g; [4]

see K. Richter (1998) Computer Graphic and Colorimetry, p. 113-127
http://color.li.tu-berlin.de/BUA4BF.PDF

hex00-5n DEQB0-5N

hex00-6n DEQ60-6N

Line-element equations for thresholds and scalin

Line-element equations for thresholds and scaling

Colour-discrimination functiof(x) = AY =Ax Y, [0]
AY:l/[(1+x)(2+x)]=l/[1+x]—1/[2+x] x=v2 k(u-w)

fu(}) = - —“TX 2 Xx=Y/Y; [1]

= f u(X)
Ful fu (%) :J’ Tex ¢ 2+x
Example forL*(x) & AY with x=Y/Y,, x,=1:
L*(x) _ In(1+x) _ In(1+0,5x)

L*“(X):L*(x Y- @) In(@,5) Bl
R

see K. Richter (1996), 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/fy (1+y)]—l/y—1/(1+y) y=(1+v2 k(u-10)

fuy) = S =—32’ B ym1av, dy=ax[1]
f )] 1
F uWgy o1 gy -(L_g 2
u(y)J'f(y) A el i 2]
Example forL*(y) & AY with y=1+Y/Y,, y=2
- L) _In(y) _ In(1+y)
Lu () —L*(y Y=~ @) (3]
1+x _ 1+0,5x
W= Ay =5 ~ 18 4

see K. Richter (1996), Computer Graphic and Colorimetry, p. 113-127
http://color.li tu-berlin.de/BUA4BF.PDF
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Line-element examples for grey samples (G, <5)

Line-element examples for grey samples (G%,<5)

F(Y,) is called the line-element function f§¥,).
The following relations are valid fof=Y/Y,=Y/18:

=f(Y,) [1]
'(Y))
F(Y) If(Y) dy, [2]

Example for the normalized tristimulus vaMeY/Y;:

dlain(1+bY)]_ ab
dy, - 1+bY Bl

aln(1+bY,) J’ 1+bY [4]

Fu(Y,) is called the line-element function R{Y;).

Both functions are normalized to the surround value:

=1u(Y) (1
Ful¥)= J'f((Y’ ay, 2
Example for the normalized functions witf1:
= F(Y,)_In(1+bY))
Fu 0= Fa) = ) 3l
W00 =4 = oy (4
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Line-element examples for grey samples (G2, <5)

Line-element equations according to CIE 230:2019

F,(Y,) is called the line-element function fY,).

Both functions are normalized to the surround value:

AR~ vy (1]
- [ oy O 2
Example forL*(Y,) & AY, with Y, =1, b=6,141:
+ vy LAY _In(L+bY,)
L) = TV, ) =)
0= e = [4

Colour-threshold (t) functiofy(Y;) = AY; =AY, Y, [0]
AY=(A+AY)IA, A=15, A=0,0170, A=0,0058

- L -
fm(vo—F =6 b—AQY/Al Y=Y, (1]
)
Fu(Y) _|' R T by ¢ 2
Example forL*,(Y,), AY, with Y, =Y/Y,=1, b=6,141:
N L*(Y,) _In(1+bY,)
L tu (Y() L*( ) ln(1+b) [3]
1+by,
- r [4]

fiu (Y) :AYm =1+
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Line-element equations according to CIE 230:2019

Line-element equations for thresholds and scaling

Colour-discrimination functiof(Y,) = AY, [0]
AY,=(A+AY)IA, A=1,5, A=0,0170, A=0,0058

W00 = e =Trepe BEAYAL Y=Y [
Fy(Y,) J'f(s;)dY Il+bY dy, [2]
Example forL*(Y,) & AY, with Y, =Y/Y,=1, b=6,141:
oo YD _InbY)
Lru(¥)= L*(Y,,) In(1+b) Bl
et

Colour-discrimination functiofi(Y,)=AY,, u=InY; [0]
AY,=1/[(1+Y,)(2+Y,)]=1/[1+Y,]-1/[2+Y,] Y=T/Zek”v

AY _1+bY, 1+0,5bY,
A e e A

(Y) bdy, _0,5bdy,
Fu(¥)= If( a¥. = _[1+bY, ﬁ+0,5bY, 2]
Example forL*(Y,) & AY with Y,=Y/Y,, Y,=1, b=1:
L*(Y,)_ In(1+bY,)_ In(1+0,5bY,)

N

Lru ()= L*(Y,) In(1+b) In(1+0,5b) 3]
_ AY, _1+bY, 1+0,5bY,

W) Ay = Tep " 1+0,50 (4]

see K. Richter (1996), Computer Graphic and Colorimetry, p. 113-127
http://color.li.tu-berlin.de/BUA4BF.PDF
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Line-element equations for thresholds and scalin

Line-element equations for thresholds and scaling

Colour-discrimination functiof(Y,)=AY,, u=InY, [0]
AY,=U[(1+Y) YUY, -1[2+Y] y=y2¢l

f (V)= & AY’ 1+Y 2+Y Y=Y/Y[1]

(Y) _
Fu (Y= If Y,) % _I 1+Y 2+Y 2l
Example forL*(Y,) & AY, with Y,=Y/Y,=1:

e e LD _n(d+Y) _In(140.8v)

YO oy e mas . F
_AY, M1y, 1+05Y,

W0 = gy =5 g [4

see K. Richter (1996), 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+V2eU)y=Iny,
Y _y 1wy

fu(y)=W——2 S YRV, dy=dx[1]

SO Bl il e A
Example forL*(y) & AY with y=1+Y/Y,, y=2
L@y = ZO) _ In(y) In(i+y) -
u L*(y) In(2) In(3)

see K. Richter (1996), Computer Graphic and Colorimetry, p. 113-127
http://color.li tu-berlin.de/BUA4BF.PDF
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TUB-test chart hex0; LABJND & CIELAB colour-difference, CIE 230 & ISO/CIE 11664-4

hex01-8n DEQ61-8N

U

e

ndino juild 1o Aejdsip Jo Juswainseaw pue uoleneAs 1o} uoledljdde

sd'/ Jpd-dupjoxau/0xay-10zTz0z :uonensibal gnL

9p09 Jeudrew gn.l

Yi=

log & lin[lightnessL*, thresholdAY, sensitivityAY / Y,contrasty /AY,normalized for grey U]
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