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Why is this interpretation important? Well, the space of
all bandlimited signals is good for approximating smooth
signals whose Fourier transform has energy concentrated at
low frequency. It's also well adapted to sound recordings,

which are well approximated by lower frequency harmonics.

For discontinucug signals, such as images, a low-frequency
restriction produces the Gibbs oscillations which you
have seen in Lab 3. If you try to approximate something
like this:

with a few low-frequency components, you get something like
this: ) -
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The visual quality of images is degraded by these ogcillations,
so, it is not a good idea to sample images in the same way

you sample sound signale. So, for the sampling and reconstruction
of images, you may want to pick a basis which is different from
the sinc basis, and project onto a different subspace. But the
basic paradigm will remain the same.

And, again, this is yet another reason why ocur exercises in
linear algebra were very useful. In signal processing, it is
very important to get uged to thinking about signals as vectors.
Then you start seeing the forest behind the trees:

namely, that much of what we do here is just decomposing
signals into diffcrcnt bases, and working with projections

of signals onto the bases vectors. We've seen that this is

the basic¢ idea behind convolution, frequency analysis, and

now sampling.

Ip Lab 4, you consider several deviations from the ideal
situation that we've loocked at so far.

[EE?E;E% of Zero-Order Hold Sampling. |

?irgtlof all, it is impossible to produce ideal impulses of
infinite energy and zero duration. What you are considering
instead in Lab 4 is a sample-and-hold scheme, when you sample
a vglue and held it until the next sample. So, instead of

an impulse train, the result of this sampling operation is

a staircase function 'Ye['{') x‘ﬁ,)
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