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Abstract

Some signals, such as those in radar systems, communication
systems and neural systems arc transmitted as periodic pulse trains. If
more than one pulse train is transmitted a problem of separation to
identity them arises, this problem is known as pulse train dtiintez'leaving.

The concernr of the thesis is to use modern techniques to identify
the signals. These techniques are formulated through novel approaches.
The first approach represents the relation ship between the input and
output through the svstolic array structure. This approach derives the
relation directy from the transfer function of the digital filter. so that
signal identification can be effected n real-time.

The second approach, is a hybrid system that combines the
unsupervised neural network nametly, the fuzzy adaptive resonance theory
with Kalman filtering. The ncural network has the capability of
deinterleaving. while the Kalman filter identifies the signal in different
applications in response to the signal state. The Kalman filter is used
either as an estimator or as an identifier or even as a tracker. The last
representation develops a relation between the multiple target tracking
approach and the deinterleaving problem.

Therewith thirdly, in order to develop the systolic Kalman filter, an
intensive study of Kalman filter implementation with systolic arrays was
undertaken. This was verified after the identification process of the signal
in real-time, which occurs by applying the proposed parallel Kalman

filter on the Simulink.
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