
Why is DFT useful in imaging:

Lecture 10:

DFT of convolution :
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i DFT of convolution can be reduced to simple multiplication !



Proof:
Change of variables :
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Note that : g and W are periodically extended .
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Remark:
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We can do similar thing for Index m
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Note :

( Spatial domain ) I * g ( Linear filtering :

Linear combination  of
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( Frequency domain ) MN I O g
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( Modifying the

- Fourier coefficients
pixel - wise by multiplication )

multiplication



2. Average value  of image
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3. DFT of a rotated image

Consider  a Nx N image g .

Then :
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Write h and l in polar coordinates :

yo ,
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.
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Similarly
,

write m= was 4 ; n = w Sino
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If ×= rcos O

•

xp )
{ y= rsino , then ( r

,
O ) E PC g) .

^ Then : 5cm .m=5cw.$ ) =µ÷j¥ojEjg( r ,o , e-
It "( moldy

4 - -

g Identify §( mint with
Identifypixel j ( w

,
4) gch ,e ) with glril )

Consider  a rotated image g~( r
,
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