2D Fourier Transform

e For M x N matrix, forward and inverse fourier transforms can
be written

F(u,v) = MZ Z_ Sz, y)exp [_27”; (ﬁ + %)]
M—1N-—-1
faw) = g 2 M) exp [2” (M N %})]
where

e Xx indices go from O... M — 1 (x cycles over distance M)

e yindices go from 0... N— 1 (y cycles over distance N)

e F'(u,v) is complex in general,
F(u,v) = Fr(u,v) + jFi(u,v)

e | F(u,v)| is the magnitude spectrum
e arctan(Fi(u,v)/Fgr(u,v)) is the phase angle spectrum.

DFT




2-DFT in MATLAB

a= imread('cameraman.tif') ;

figure,subplot(2,2,1) ,imshow(a) ,title(' the origional image')

Original Image

% fast fourier transform ***xkkkkkkkkkkhkkhkhkkkhhkhkhkkhkkkkhhkhkhkhkhkkkk

fb=fftshift (£fft2(a)) ;

£f£t2: istwo dimensional fast Fourier transform.
fftshift : is used to shift the DC (high frequencies) component in center.

Centering DFT Spectrum

e F(0,0) at top left corner
e Fordisplay, convenient to have DC component in center

e Just swap four quadrants of Fourier transform
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center DC component
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fft2 without fftshift fftshift (fft2)

o magnitude khkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

]

M=abs (fb) ;
M=|F(u,v)] = VR*+I?

$ log transform ***xkkkkkkkhkkkkkhkhkhkhkkkhkkhkhhkhkhkkhkhkhkhhkhkhkkkhkhhhhkkkkk

Mg=log (M) ;




% the phase khkkkkhkhkkkkhkhkkkkhkhkkkkhkhkkkkhkhkkkkhkhkkkkhkhkkkkhkhkkkkhkhkkkkhkhkkkkhkkhkkkkk

PH=angle (£fb) ;

% invers fourier transform ***xkxkkkkkkkkkkkhkhkhkhkdkdkdkdkdkdkdkdkdkdkdkkkkkk

]

BB=ifft2 (fftshift(fb)) ;

Matlab code

clc

clear all

a= imread('cameraman.tif');
figure,subplot(2,2,1) ,imshow(a) ,title('the origional image')

% fast fourier transform ***kxkkkkkkkkkkkkkkkhkhkhkhkhkhkhkkhkhkhkkkkx

fb=fftshift (fft2(a)) ;

% magnitude khkkkhkkkkhkhkkkhkhkkkhkhkhkkkhkhkkkhkhkhkkkhkhkkkhkhkhkkkhkhkkkhkhkhkkkhkhkkkhkhkkkkhkhkkkkx
M=abs (£fb) ;

% log transform ***kkkkkkkkkkkkhkkkkkkhkhhkhhkkkkhhhkhhhkkkkhhhkhhx
Mg=log (M) ;

subplot(2,2,2) ,imshow(Mg, [ ]),title(' the magnetude')

% the Phase khkkhkkkkhkhkkkhkhkhkkhkhkkkhkhkkkhkhkkkhkhkkhkhkhkkkhkhkkkhkhkhkkkhkhkkkhkhkkkhkhkkkkx
PH=angle (£fb) ;

subplot(2,2,3) ,imshow(PH, [ ]), title(' the phase')

% invers fourier transform **kxkkkkkkkkkkkkkkkkkkkhkkhkkhkkhkkkkk

BB=ifft2 (fftshift(fb)) ;
subplot(2,2,4) ,imshow (BB, []), title(' the invers image ')
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