Lecture 22

DFT Spectrum Shifting
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>f=[0001111000];
>>F= fft(f) « Figu‘r;-1. = =" =
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Columns 1 through/_b\ lﬁ“.’-”
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Columns 4 through 6 o] '
0.4271 +0.5878i -0.3090- 0.9511i 0.0000 + 0.0000i 25|
Columns 7 through 9 ol
-0.3090 + 0.9511i 0.4271-0.5878i 0.8090 - 0.5878i
Column 10 "
-2.9271 +0.9511i "
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>> stem(abs(F)) If(li‘-)’
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periods meet here. .
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>f=[{0001111000];
>>sign=[1-11-11-11-11-1];
>> g =f.*sign
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>> G = fft(g);
>> figure; stem(abs(G))

Alternatively, use
fftshift in Matlab

fftshift
Shift zero-frequency component to center of spectrum

>> H = fftshift(F); g = f.*sign
>> isequal(G, H) \—\ G = fft(g);

ans =
logical
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ChH-2
Amntlhnv mlcanialav Avrama AL L

Lecture 22 Page 2

foo. € = fe)
fo- h* = -fo9

"4 Figure 1
File Edit View |nsert Jools Desktop Window Help

Nede @ 08 kE
Lo

3.5




Another simpler example:

>>A=[12]
>> F = fft(A)
F=

3 -1

€h- 2
’

>>B=[1-2];

>> fft(B) >> fftshift(F)

ans = ans =
-1 3 > -1 3
Same. vesult
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2-D DFT Centered Spectrum
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>>A=[12;34] >>B=[1-2;-34]
A=
0+0
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3 4

>> F = fft2(A)

F= >> fft2(B) A
10 -2 ans =
-4 0 0 -4
3]
>> fftshift(F)
ans = '(25"\\’
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4 Figure 2 = a
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>> | = imread('Fig0424(a)(rectangle).tif'); EEFDEEED: T
>> imshow(l)
>> F = fft2(l);
>> S = abs(F);
>> max(S(:))
ans =
1681980

>> min(S(:))

4 Figure 3 o ® 4. Figure 5 [m} x
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>> figure; imshow(S, []); >> Fc = fftshift(F);
>> figure; imshow(abs(Fc), []);
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>>S2 = log(1 + abs(Fc));
>> figure; imshow(S2, [])
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