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Problem 4.21

Recall that the reason

finitely many times to

with each square being in the check
tensions). Now imagine doing the

results would be ident
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that are implicit in the DFT Imagine the image on
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for padding is to establish a “buffer” between the periods

the left being duplicated in-
plane. The result would be a checkerboard,
erboard being the image (and the black ex-
same thing to the image on the right. The
ical. Thus, either form of padding accomplishes the same

cover the xy

separation between images, as desired.

Problem 4.33
image on the right is given by

7 [F(u,v)]

which simply mirrors Sy
right.

5) Grod Spadens

(@) The averages of th

The complex conjugate simply changes j to —j in the inverse transform, so the

M~1N~1

Flu v)e—_;'27r(ux/M + vy /N)
x=0 y=0
M-1N-1

Flu U)ejZN(u,(»x]/M +v(=y)/N)
x=0 y=0
f —X, _-,V)

) about the origin, thus producing the image on the

€ two images are computed as follows:

M-1N~—1

> 1xy)

x=0 y ==
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where the second step is result of the fact that the image is padded with 0s. Thus,
the ratio of the average values is

rQ

"= MN

Thus, we see that the ratio increases as a function of PQ, indicating that the
average value of the padded image decreases as a function of PQ. This is as
expected; padding an image with zeros decreases its average value,

(b) Yes, they are equal. We know that F(0,0) = M N f(x,y)and F,(0,0)= PQf,(x,y).
And, from part (a), f,(x,y) = MN f(x,y)/PQ. Then,

Fp(0,00  MN F(0,0)
PQ PQ MN
F»(0,0) F(0,0).
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