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Yl.? Random Signals.

So far in this course, we only considered deterministic signals.
In many practical situations, this is not enough. 1It's much more
convenient to model many processes as random signals.

For example, if you take images with a medical imaging device,
there will always be noise in the picture, and the exact intensity
values will vary from picture to picture. They will depend on
a lot of different factors which are beyond ocur control, and
which therefore cannot be reliably modeled. However, what we
may be able to reliably model is the average behavior of these
signals. In other words, if we do some averaging procedure
over a hundred images, perhaps we will be able to predict how
the next hundred images will behave on average. Once we have
a good probabilistic model, we could ask and answer a lot of
useful questions about estimating the images, to remove noise

and enhance the quality.

So, our objective for this topic will be to develop the analysis
tools for random signals, and to ultimately be able to process

_random aignals. . (t!! < Pﬁ&w&% e FW

random signal x(n} LTI random signal y(n) M 1’\6{1 ‘l’o -

system » ‘N’“\ ‘p)f G 8‘}1“M
""""" o Db corvne, Ue'l]
QQ@UhL-{va

We'll start at the very beginning, by reviewing some basic Q“l&& o
facts about probability from EE 302.
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1.7.1. Events and Probability. /]

Main conceptg:

- "Outcome of an experiment", pr an "elementary event".

- Sample space _{) = collection of all possible é;;;;;;;T1

E:EE§EE;iJLjﬁﬁ_in_the_sample_ﬂpace_kfor us, ANY set).

We say that an event A occurg if one of the outcomes in the
get A occurs.

—Probability measure ig a function which assgi abili
{(a number) P(A) to each event A ich satisfies the following

1. It is non-negative.
2. The probability of the whole sample space is 1.
3 It is countably additive.
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