6.3000: Signal Processing

Two-Dimensional DFT
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Simple Shapes

Find the 2D DFT of the following vertical bar.
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Array indices in numpy are [r,c], where r is row and c is column.

The image is 32 x 32 pixels. The bar is at ¢ = &.



Simple Shapes

Find the 2D DFT of the following vertical bar.
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Simple Shapes

Find the 2D DFT of the following vertical bar.

flr Al = Slr—RK1
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Frequency [k,, k.| is often plotted
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with the origin in the center.

27k,
How does the e/ 328 term contribute to the right panel?

Could you change f[r,c] so that F[k,, k. =

+6[k,]? (no exponential)

Could you change f[r,c] so that the horizontal bar in F'is at k, = 87



Simple Shapes

Find the 2D DFT of this image, where bars are at ¢c=0 and c=16.
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Simple Shapes

Find the 2D DFT of this image, where bars are at ¢c=0 and c=16.
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Simple Shapes

Find the 2D DFT of this image, where bars are at ¢c=0 and c=16.
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Simple Shapes

Find the 2D DFT of the following image.
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Simple Shapes

Find the 2D DFT of the following image.
O_
8_

I_lﬁ_

0 8 16 24 31

32
3 3
1 27Tk?c
DFT J 8m
mz_:o S[c—8m] 250lks] ;) el7C

1.0
0.8
0.6
0.4
0.2
0.0



Simple Shapes

Find the 2D DFT of the following image.
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Simple Shapes

Find the 2D DFT of the following image.
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Simple Shapes

Find the 2D DFT of the following image.
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Simple Shapes

Find the 2D DFT of the following image.
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What's the relation between the period in space (left) and the period in
frequency (right)?



