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Operating Characteristics
Use known statistical properties of Gaussian variables to get false
alarm and false dismissal probabilities:

False Alarm: if there is no signal, then & is a sum of V random
variables. It therefore has a +“ distribution with V¥ degrees of
freedom. False alarm probability for threshold £* is
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where I'(a, x| is incomplete Gamma function,

False Dismissal: if a signal of amplitude A is present, then £ is
distributed as a non-central y° distribution with ' degrees of
freedom. False dismissal probabilities can be easily calcu-
lated numerically.

e PP

The matched filter is the optimal filter for a signal where the prior
knowledge is the waveform. It is instructive to compare the ef-
fectiveness of the power filter. For a given time duration and fre-
quency band we consider a bank of templates to search for
signals of that duration and band. We compare the performance
of that bank of templates to the power filter.

For fixed false alarm

and false dismissal
probabiliies, we ob-
tain the required sig-
nal amplitude A for
the power filter, and
likewise for a bank
of matched filters.
is the ratio of these
amplitudes.

If the number of filters in the bank is large and the time-frequency
volume is small, the power filter is almost as effective as a bank
of matched filters.
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