
Convolution

Lecture 3

Recall :

Refinition: Consider GEMNXN(IR) and f EMUXN(IR). Assume k

and f are periodically extended. That is :

k(X , y) = k(X + PN , y + gN)
where 4 , 8 are integers.

f(x, y) = f(x + PN , y + GN)

The convolution k * f of R and f is a NXN matrix defined

as : 2xf(
, p) = 22 2(x

,
y)f( - x

, p- 3) for IEd
, p = N

x = 1y = 1







Similarity between images

Definition:

Example:

Needto define matrix worm 11 : 1) such that : for X f
, ge I ,

we can

define similarity between f and g as 11f-gll.

-

A vector/matrix norm is a function 11 : 11 : RRP (or/RM") -IR so that

for any E , Y' </RM /or IRMX") and LERR
,

we have :

1

. I 20
,
Ill = 0 iff = 0.
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Another commonly used matrix norm
Definition: (Frobenius norm)

Remark:



Importance of defining correct norm



Representation of        by a matrix











Example Consider O : MNxN((R) -> MNxN (IR) defined by :

P(f) = (12) f (5 i) for all fo Mixill).
/Let g = O(f). Then : A Bfx + 3 fiz 2 fl + 4 fi2

g = (99) = ( , 2) ( )) : ) = (Steful + 3 fl2tdfu fi ,i C+ 4 f / c +8fzc
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Image decomposition

Teg= AfB (Separable). Then = f = A"gB
-

-

-I

( - (
Cassume that A and B are

Write :

x = the ... hi B"I Eii( invertible)

Then :

g=Gi MxxN jt col
--- - I

Profi f = Af B = #)E fij10. ) e itho
O - ..

O

- I I= fij 00 B =T
I II.. f = linear combination of 35 ; jT)i

, j NXN matrix



Definition:

One important task in image processing:





Image decomposition

Image decomposition based on Singular Value Decomposition (SVD)
Definition: (SVD)

Theorem:
Proof:



Remark:














