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Problem specification

- What?
Image fusion -

"K" partially distorted images

U

one "good” image

- Tool?
- Wavelet transform

- Fuzzy transform



- How (Principle)?

—f~ Ty

K - criterion

Recostr. Im.

— f~ Tk




Fi - weighted aritmetic mean




F-transform: Let f(x) be given at nodes z1,...,x; € [a,b],
and A = {A;(x)}_; be Ruspini’'s partition. The vector of real
numbers [Fq,...,F,] is a discrete F-transform of f if

_ Shoy flay)Ai(x))
Sh_q Ai(xj)

F;

Y

where 1 << n and n <.

Inverse F-transform: Let [Fy,...,Fn] be the F-transform of
f(x) w.r.t. A. Then

Ttn(z) = ) FA(x)
i=1

is called the inverse F-transform.



Removing noise by F-transform

Lemmal:
A — a uniform fuzzy partition on [a,b], h=(b—a)/(n—1)).
s(x) — continuous periodical function on [a,b] with period 2h
such that

s(zp —z) = —s(zp + ), =€ [rp_1,7841]
Then F; are equal to zero and noise s(x) is removable.
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Description of fusion using fuzzy transform

o fro(x) stands for arithmetic mean of f(x) and error function
eg = f(x) — fro(x).
e Fori>1,
fT,Z(zU) — Tei_l,Q’b
represents fuzzy transform of e¢;_1 in 2% nodes and

ei(x) = e;—1(x) — fr(z).

e Fusion function operates over the coefficients of fuzzy trans-
forms of fi,.,..., fpy; in €ach level and it is defined by

_J oy, lz[ <y
Kz, y) = { x, otherwise.



e Fused function is given by

Fr(z) = fri(x) + fro(x) + fra(@) + ... = > fri(x),
i=0

where
fri(z) =) FA(x)
icl
for each 7 and Fy,...,F, are determined on the basis of
coefficients of fixed fuzzy transformations fi. ..., fpy; Using

K.












Another F-transform

A residuated lattice on L is an algebra

L= (L,V,A, % —,0,1) (1)

with four binary operations and two constants such that

e L= (L,V,A\,0,1) is a lattice with the largest element 1 and
the least element O w.r.t. the lattice ordering <,

o L = (L,x,1) is a commutative semigroup with the unit ele-
ment 1, i.e. % iSs commutative, associative, and 1 xx = x for
all x € L,

e x and — form an adjoint pair, i.e.

z2<(x—y) iff xzxz<y forall z,y,z¢€ L. (2)



F-transform on L: Let f(x) : [a,b] — L be given at nodes
r1,...,2; € [a,b], and A = {A;(x)}]_, be partition on [a,b] such
that V; A;(x) = 1 for all € [a,b]. The vector [Fy,...,F,] € L™ is
a discrete F-transform of f if

[
= N\ Ai(zj) — f(x)),
J=1
where 1 <:<n and n <.

Inverse F-transform: Let [Fq,...,Fy] be the F-transform on
L of f(x) w.r.t. A. Then

mn
Trp(x) =\ Fi* Aj(x)
i=1

is called the inverse F-transform.



the coefficients carry a different information —

e weighted arithmetical means (fuzzy sets represents weights)

e Minima on the respective fuzzy subset

e Maxima on the respective subset















Thank you for the attention.



