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Hyperbolic response function of achromatic vision spaceé* ypax

nonlinear name and relationship with notes

color terms test field luminancelL equation type 1/(1+X

threshold * - t. w—qp oyt | T- Seim2014:

sum THvpax = A/ (1 +A/L); X=1/L=L exponentt = 0,8

T* Hypax =A /(1 +A-X); dXdL=—t. L™ | for presentation time:
=il tp=0,1s

T Hyps = A [1+A,-X)] g

of Avramopoulos

CIE luminance

AT hypax [AX==Ag- Ay [1 + Ay X))

experiments 1989

Logarithmic response function of achromatic vision spacé*| og3

nonlinear name and relationship with notes

color terms test field luminancelL

threshold o — t

sum Tlocz=As-log (1 +A;-L) exponentt = A,
X=1+A-L; dX/dL:A3

CIE luminance
contrast
sensitivity
threshold
L/dL

dT* os/ dX= At X
dT* ogs/ dL = dT% g/ dX-dX / dL
AT oes/dL= Ay -Ag-t. X"

for dT* og5=1, and multiplication with.:
L/dL=L.A;-Ag-t-X "
=LAy Azt (1+A0L) "

CIE luminance
difference
threshold dL

dL=X/[A;-As-t]
=[1+AgL]/[Ag-As-t]

for largeL:

T*LoGs
=A;-t-log(As-L)

for least square fit:
dX/dA3= 1
dX/dL = Az

1-000030-LO

UE151-3N

=A, -log (1+A,-L); dL/dX=In(10). 10°

gg;tsﬁ\s/tny dT* ypay [AL=AT% ypay /dX-dX/ dL Hyperbolic function:
-2, | -1 | T*pax= A
threshold AT hypax AL=A; - Ag[1+A,-X)] “t-L T mrag _10 EUAL
L / dL avira eI/t ,
for dT*,ypsx=1, and multiplication with_{ A<= A2
L/dL=A A 1+A,-X)] it L™
= Ay Ayt [ (LTL+A, 1LY
;ggﬂgaﬂce dL=L.(L' [1+A, L]/ R
_ t-
thresholddl |~ (E*A) [(AvAx L)
1-000030-L0 UE150-3N
Exponential response function of achromatic vision spact*gxp3ax
nonlinear name and relationship with notes
color terms test field luminancelL
threshold = XUy g REE
thre: ThypacA, -0g (1+A2.10Xu ) X100l |2 a L weanl)
T* Expax =A;-log (1+A;- 10°/10" ); L=10" for largeL it is valid:

1<<A4-L
therefore:

CIE luminance
contrast
sensitivity
threshold
L/dL

:Al ’ A2 / [Lu ’ (1+A2 ’ (L/Lu)]

for dT*yxpax=1, and multiplication with_
L/dL=A;-As-L/(1+A-L)

= Ar-Ay- (UL -[1+ Ay (LIL)]
The ratioL / dL is constant for large

L/dL:A]_
= constant
=Weber-Fechnetaw

A4=A2/Lu

CIE luminance
difference
threshold dL

dL=(1+A-L)/ (A-Ay)
=[1+ Ay (ULY]/ (Ay-AlL,)

Logarithmic res

ponse function of achromatic vision spacé* g3

nonlinear name and relationship with notes
color terms test field luminancelL
2
tsrer%ShOId Tloca=Ar-log (1 +Ay-L+Ag-L")  |for largeL:
= T*Locs
T* = A, log (X)
Lo = As-log(As-L%)

X = 14+A,. L+A,. L% dX/dL= Aj+A,-L

1-000030-L0
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TUB-test chart UE15; Colour thresholds spaces
Hyperbolic and logarithmic luminance sensitivity
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oS dT* oga/ dL = dT* 5oa/ dX-dX / dL 3
sensitivity i
threshold dTocs/dL=As-(Ay + Az-L)-X g
L/dL o @
for dT* ggs=1, and multiplication with.: S'
L/dL=L.A;-(Ay+As-L). X" =
=L-A (A A L)/(1+AL+AS. |_2) for least square fit: 8
dX/dA2= L g
CIE luminance | gi = X/ [A,- (A, + Ay-L) ] dX/dA3= L 1l
difference _ vy s / dX/dL = A, + 2As-L =
thresholddl |~ (A2 LrAs L) TTA(AsHAs- L]
1-000030-LO UE151-7N
input: w/rgb/cmyk —> w/rgb/cmyk -
output: no change 3
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