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Line element of Stiles (1946)
with „cone values” L, M, S
separate colour response functions

F (L )  =  i ln (1+9L )
F (M )=  j ln (1+9M )
F (S)  =  k ln (1+9S)

Taylor-derivations:

∆F(L,M,S)=−−−dF
dL

∆L+−−−dF
dM

∆M+−−−dF
dS

∆S

=−−−−−9 i
1+9L

∆L+−−−−−
9 j

1+9M
∆M+−−−−−9k

1+9S
∆S  
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Line element of Vos&Walraven (1972)
with „cone values” L, M, S
separate colour response functions

F (L ) = −2i √L
F (M ) = −2j √M
F (S) = −2k √S

Taylor-derivations:

∆F(L,M,S)=−−−dF
dL

∆L+−−−dF
dM

∆M+−−−dF
dS

∆S

∆ F(L, M, S)=−−i
√L

∆L+−−−
j

√M
∆M+−−k

√S
∆S
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functions  q [ k ( x−u ) ]
„achromatic signal”-description
with x = log L  (L = luminance)
u = log L u (L u= surround luminan.)

q[k ( x−u ) ]=1+1/ [1+√2ek( x−u ) ]
function values:
q[k ( x−u )  → + ∞ ] =  1
q[k ( x−u )  =  0 ] =√2
q[k ( x−u )  → − ∞ ] =  2  
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„achromatic signal”-description
functions  Q lm [k( x−u ) ]

with x = log L  (L = luminance)
u = log L u (L u= surround luminan.)
Qlm[k( x−u)]= l

ln√2
−−− ln q[k( x−u)]−m

function values with l = m = 1:
Q[k ( x−u )  → + ∞] =  1
Q[k ( x−u )  =  0 ] =  0
Q[k ( x−u )  → − ∞] =−1
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„achromatic signal”discrimination
as function of relative light density
h= ln H= k(x−u ) ln = natural log.

Q’=−−ddH
[ ln {1+1/ (1+√2H )}]/ ln √2

=−√2/[ln√2(1+√2H)(2+√2H)]
function values:
Q’ [k ( x−u )  → + ∞] =  0
Q’ [k ( x−u )  =  0 ] =−0,5
Q’ [k ( x−u )  → − ∞] =  0  
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luminance discrimination
possibility L/ ∆L as function of H

with: L =10x
H =eh

=10loge k (x−u )

dL /dx= ln10L dH/dx= k H
it follows: L /∆L =[k H / (dH ln10) ]
−−LdL

= const H /[(1+√2H)(2+√2H)]

Q’ [k ( x−u )  → + ∞] =  0
Q’ [k ( x−u )  =  0 ] =  maximum
Q’ [k ( x−u )  → − ∞] =  0
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double line element of Richter 
(1987) for the lighting technic with
luminance L=F (L, M, S)
luminance signal function F(L )

F (L ) = iQ (H )= { i− Q(H− ) (x<u )

i
−

Q(H
− ) (x≥u )

with: k−=1,4    k−=1    i−=1    i−=−2    
x= logL  u= logL u

H= ek(x−u), H− =ek−(x−u), H−=ek−(x−u)
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double line element of Richter 
(1987) for the lighting technic with
luminance L=F (L, M, S)
luminance signal function F(L )
F (L ) = iQ (H ) H =ek( x−u )

Q[ln{1+1/(1+√2H )}]/ ln √2−1
Taylor-derivations:
∆F (L )=−−dF

dL
∆L = i  −−−dQ

dH
∆H

=−i √2∆H /[ln√2(1+√2H)(2+√2H )]
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F(x)  „impulse rate = impulses / s”
threshold process W

threshold process N
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d F(x) /dx   „impulse rate change”
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threshold process black N

white scaling W
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Lu Lu = 100 cd/m2

sum for:
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F (x )  „colour response = impulses / s”
W-process: red R

cyan C

N-process: red r

cyan c

W-process: mean RC

N-process: mean rc
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colour response: amplitude modulation
W-process: U

N-process: u

W-process: U + (R − C)

U − (R − C)

N-process: u + (r − c)

u − (r − c)
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achromatic- and RC-opponent response
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chromatic response RC: light and dark
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achromatic ± RC-chromatic response
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achromatic- and RC-opponent response
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TUB-test chart iei2; Single and double line elements for response and discrimination functions
Antagonistic response functions for thresholds and scaling for achromatic and chromatic colours

http://farbe.li.tu-berlin.de/iei2/iei2l0n1.txt /.ps; only vector graphic VG; start output
see separate images of this page: http://farbe.li.tu-berlin.de/iei2/iei2.htm

see sim
ilar files of the w
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