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Taylor-derivations:
-dF
AF(L)= d I_AL

dP dD

line element of light technology
(luminance L) and color metrics
with , color values P, D, T

luminance signal functionF(L)
color signal functionsF(P, D, T)

AF(P, D, T)=9EaP+dE AD+dEAT

dT

line element ofHelmholtz
(1896) with,color values P, D, T
three separate color signal functions

F(P)=ilnP
F(D) =jInD
F(T) =kInT

Taylor-derivations:
AF(P, D, T):éﬂ:AP+d—FAD+d—FAT

PETdD AT
AF(P, D, T)='3AP+-$—AD+%AT

JE690-1

JE690-2

line element ofStiles

F(P) =iln(1+9P)

F(D) =jIn(1+9D)

F(T) = kIn(1+9T)
Taylor-derivations:

(1946) with, color values P, D, T
three separate color signal functions

AF(P, D, T)=9EaP+dE AD+dEAT

dp DA T
__9i i 9k
=T3P AP T gp AT T AT

line element ofVos&Walraven
(2972) with,,color values P, D, T
three separate color signal functions

F(P)=-2iVP

F(D)=-2jVyD

F(T)=-2kVT
Taylor-derivations:

AF(P, D, T)=9EAP+AE AD+AEAT

AF(P, D, T)=\_/iFAP1;_/JD— AD+7% AT

JE690-1

JE690-4

functions q[k(x-u)]

function values:
glk(x-u) - +o] =1

qlk(x-u) - ] = 2

JEB90-5

g[k(x-u) = 0] =V2

»achromatic signal’ -description
with x=log L (L=Iluminance)
u=log L y (L y=surround luminan.)

qLk(x—u)]=1+1/[1+V2ek(x-U)]

»achromatic signal -description
functions Q| [K(x—u)]
with x=log L (L=Iluminance)
u=log L y (L y=surround luminan.)
le[k(x—u)]:l—n—_— In g[k(x-u)]-m
function values withl =m =1:
Q[k(x~-u) - +oo] =
Q[k(x-u) = 0]

Q[k(Xx-u) — — o]

JEB90-6
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function values:

JE690-7

Q'[K(x-u) ~ +a] = 0
Q’'[k(x-u) = 0] =-0,5
Q'[k(x-u) ~ —w] = 0

,achromatic signal discrimination
as function of relative light density;
h=In H= k(x—u) In = natural log.
Q’:d—%[ln{1+1/(1+72H)}]/In 72
==V2/[InV2(1+/2H)(2+V2H)]

luminance discrimination
possibility L/AL as function ofH
with: L=10H=¢"=10°9¢ k&1
dL/dx=In10L dH/dx=kH

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

Oﬁ = constH /[(1+V2H)(2+V2H)]

Q'[k(x-u) ~ +o] = 0

Q’'[k(x=u) = 0] = maximum
Q'[K(x=u) —» -] =0

JE690-8

M

__n

double line element oRichter
(1987) for the lighting technic with
luminance L=F (P, D, T)

luminance signal functionF(L)

C T IQH) (x<u)
FL)=1Q(H)= {i_Q(I—_I (x=u)

i=—2

with: k=1,4 k1 i=1
x=logL u=logL

H= ek(x—u)’ Ij:ek(x—u)’ g :eR(x—u)

JE691-1

F(xr) ,impulse rate = impulses /5
c=0,4343 Increment process

—-2Q[1,0cx-b)]

F (xr) ,color signal = impulses /'’s
I-process: redR

greenG
-process: redr
greeng
mearkRG
mearrg

I-process:
-process:

achromatic- and = -opponent signals

—2Q[1,0ck-b)]

3
-2-1 0 1 2 3 4 5 x=logL

JE691-7

TUB-test chart JE69; Line elements of light and color metricinput:w setgray

5 -: N-W-, R-G-, and J-B—opponent processes of colour visiooutput: no change compared to i:
- C M Y (0] L \Y

double line element oRichter
(1987) for the lighting technic with
luminance L=F (P, D, T)

luminance signal functionF(L)
F(L)=iQ(H)  H=ek(Xx~u)
Q[In{1+1/(1+V2H)}])/InV2-1
Taylor-derivations:
AF(L)=g—|L:AL= i 4QAH

dH
=—iV2AH/[INV2(1+V2H)(2+72H)]

JE690-8

F(xr) ,impulse rate = impulses /%
c=0,4343

Increment processl
d{-2QI[1,0ck-b)] } / dx

color signal: amplitude modulation
3-I- ~ = = |-process: A=achromatid
M,
10 " = = |-process: A + (R - G)
0<I/ A-(R-G)
—1<I/ - -+ -processa+ (r - Q)

a-(-g

-processa

o

— 3¢ S
-2-1 0 1 2 3 4 5 x=logL

: light and dark
—2Q[1,0cx-b)]

chromatic signal

3
-2-1 0 1 2 3 4 5 x=logL

JE691-6, B8931_2, EB241-6, B4_54_2, N=4_54_2
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Taylor-derivations:
-dF
AF(L)= d I_AL

line element of light technology
(luminance L) and color metrics
with , color values P, D, T

luminance signal functionF(L)
color signal functionsF(P, D, T)

AF(P, D, T)=2EAP+AE AD+AE AT

line element ofHelmholtz
(1896) with,color values P, D, T
three separate color signal functions

F(P)=ilnP
F(D) =jInD
F(T) =kInT

Taylor-derivations:
AF(P, D, T):éﬂ:AP+d—FAD+d—FAT

PETdD AT
AF(P, D, T)='3AP+-$—AD+%AT

JE690-1

JE690-2

line element ofStiles

F(P) =iln(1+9P)

F(D) =jIn(1+9D)

F(T) = kIn(1+9T)
Taylor-derivations:

-9 Apy 3

(1946) with, color values P, D, T
three separate color signal functions

AF(P, D, T)=9EAP+AE AD+AE AT

AD+—2K AT

“1+49P 1+9D

149T

line element ofVos&Walraven
(2972) with,,color values P, D, T
three separate color signal functions

F(P)=-2iVP

F(D)=-2jVyD

F(T)=-2kVT
Taylor-derivations:

AF(P, D, T)=9EAP+AE AD+AEAT

AF(P, D, T)=\_/iFAP1;_/JD— AD+7% AT

JE690-1

JE690-4

functions q[k(x-u)]

function values:
qlk(x-u) - +e] =

q[k(x-u) - -] =

JEB90-5

»achromatic signal’ -description
with x=log L (L=Iluminance)
u=log L y (L y=surround luminan.)

qLk(x—u)]=1+1/[1+V2ek(x-U)]

1

g[k(x-u) = 0] =V2

2

»achromatic signal -description
functions Q| [K(x—u)]
with x=log L (L=Iluminance)
u=log L y (L y=surround luminan.)
le[k(x—u)]:l—n—_— In g[k(x-u)]-m
function values withl =m =1:
Q[k(x~-u) - +oo] =
Q[k(x-u) = 0]

Q[k(Xx-u) — — o]

JEB90-6
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function values:
Q'[k(x-u) — +o] =
Q'[k(x-u) = 0] =
Q'[k(x=u) - —] =

JE690-7

,achromatic signal discrimination
as function of relative light density;
h=In H= k(x—u) In = natural log.
Q’:d—%[ln{1+1/(1+72H)}]/In 72
==V2/[InV2(1+/2H)(2+V2H)]

0
-0,5
0

luminance discrimination
possibility L/AL as function ofH
with: L=10H=¢"=10°9¢ k&1
dL/dx=In10L dH/dx=kH

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

Oﬁ = constH /[(1+V2H)(2+V2H)]

Q'[k(x-u) ~ +o] = 0

Q’'[k(x=u) = 0] = maximum
Q'[K(x=u) —» -] =0

JE690-8

M

__n

double line element oRichter
(1987) for the lighting technic with
luminance L=F (P, D, T)

luminance signal functionF(L)

C T IQH) (x<u)
FL)=1Q(H)= {i_Q(I—_I (x=u)

i=—2

with: k=1,4 k1 i=1
x=logL u=logL

H= ek(x—u)’ Ij:ek(x—u)’ g :eR(x—u)

JE691-1

F(xr) ,impulse rate = impulses /5
c=0,4343 Increment process

—-2Q[1,0cx-b)]

F (xr) ,color signal = impulses /'’s
I-process: redR

greenG
-process: redr
greeng
mearkRG
mearrg

I-process:
-process:

achromatic- and = -opponent signals

—2Q[1,0ck-b)]

3
-2-1 0 1 2 3 4 5 x=logL

JE691-7

-: TUB-test chart JE69; Line elements of light and color metricinput:w setgray
5 N-W-, R-G-, and J-B—opponent processes of colour visiooutput:—>olv* setrgbcolor
- C M Y [e] L

double line element oRichter
(1987) for the lighting technic with
luminance L=F (P, D, T)

luminance signal functionF(L)
F(L)=iQ(H)  H=ek(Xx~u)
Q[In{1+1/(1+V2H)}])/InV2-1
Taylor-derivations:
AF(L)=g—|L:AL= i 4QAH

dH
=—iV2AH/[INV2(1+V2H)(2+72H)]

JE690-8

F(xr) ,impulse rate = impulses /%
c=0,4343

Increment processl
d{-2QI[1,0ck-b)] } / dx

color signal: amplitude modulation
3-I- ~ = = |-process: A=achromatid
M,
10 " = = |-process: A + (R - G)
0<I/ A-(R-G)
—1<I/ - -+ -processa+ (r - Q)

a-(-g

-processa

o

— 3¢ S
-2-1 0 1 2 3 4 5 x=logL

: light and dark
—2Q[1,0cx-b)]

chromatic signal

3
-2-1 0 1 2 3 4 5 x=logL

JE691-6, B8931_2, EB241-6, B4_54_2, N=4_54_2
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