Lecture 21

2-D DFT and its Properties

F(u,v) = Z Z f(x,y)e ~j2n(5+ %)
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lranslation:
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flx—x0,y — Vo) ©F(u,v)e” jzn(Zr+4r)

Example: M=N=2
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Fft2
2-D fast Fourier transform
>> fft2(f)
an;o= P [—F(o,o) F(o, l)“
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ans =

0 2 _ [Fo» F(o,')‘x
4 0 FLS)  FOLD
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Using 1-D DFT on the rows, followed by the 1-D DFT on the columns of the DFT coefficients, obtained in the
previous step.

fEl 2y 23 1) - DFY [3} ["}
(3 4] MT? [7 ~l] on Coluwmg 1 ~
I-d DFT lDLDFT

>> fft2(f)
[ o ans =
[ X > 1o -2
0
|-D DFT | wher M=2

M—1 .
Fuy = S flx)e?m™ 4 = 01,2, M—1
x=f)

at ux L
Z fned™ = 2 foen™ = fo + fo e
—\— A<O

e-J'rux - (_l)"-x

{F(O) = fo + foen= 1o+ fo
Foy = fo + fo en' = fo -fo

= F(u,v)

f

Basis Images

Y
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f= — Y ~— basis 1magl
)12 JRLICEE
X3 4
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@ usi, veo H)ux-k\I‘J:Ql)x B(’X,‘j3l,o)= [1’
W u=), v=) Yy =M Blxy; 1, = E) N
>> fft2(f)
ans =

- — F(0,0) F(o)‘)
10 -2 _ =
4 0 Fluv [F(m) FO1)
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