
Definition: (Linear image transformation)
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Animage transformation O : MN ( IR ) → MNXNLIR ) is linear  if  it satisfies  :

U ( aft bg ) = a Off ) t b 61g ) for all f
, g EMNXNCIR )

,
a ,

b EIR
.



 Point Spread Function
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Remark:

Definition: (Point spread function)

h
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, Y )

influences the pixel value of g at CL
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Separable linear image transformation

Definition : An image transformation O : Marx , I IR ) → MNXNLIR ) is said

to be separable if there exists matrices A E MNXNIIR ) and BEMNXNVR)

Such that : Ucf ) = Af B for all f E MNXNLIRI .

Example "

. Off ) = Lf for LEIR

= 41 ) f CI )

• Discrete Fourier Transform is Separable

• Discrete Haar Wavelet Transform is Separable .

Remark : Separable image transformation is linear .



Theorem : Let O be a separable image transformation given by : OAK AFB

for all f E MNXNCIR )
,

where A , BE MNXN ( IR ) .
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Periodic extension of images

Let f E MNXNUR ) be an image .

We say f is periodically extended

if fcx
, y ) = fcxtp N , y -18N ) where p , of are integers .
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Convolution
Definition : Consider k E MNXNCIR ) and f E MNXNCIR )

.

Assume k

and f are periodically extended .

That is :
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The convolution L*f  of k and f is a NXN matrix defined
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Example : Let k= (
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