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Abstract:

It is well-known that the characteristics of noise/interference signal such as
amplitude, frequency and phase, change over time and sometimes become
unspecified. Therefore, most wireless systems — especially cellular systems — have
difficulty extracting the useful signals and their frequency from the distorted ones.
The adaptive filters have been widely used for this purpose due to their advanced
digital technology, low cost of their physical components, and their relatively low
computational implementation, as well as their very good tracking capabilities and
their ability to operate in an unknown environment.

Least-Mean-Square algorithm based adaptive filtering technique has been applied to
reduce the additive white Gaussian noise (AWGN), which simulates the random
noise that changes instantaneously and affects the wireless signal while travelling
through the radio medium. The adaptive filter also proved its efficiency using the
other used working algorithm to process the impulsive noise, that is considered one
of the most common noise types which distort the transmitted original information-
bearing signal, as this algorithm demonstrated its superiority over the previously-
adopted conventional approaches.

When operated basing on Linear Prediction and LMS Algorithm, this filter has
shown greater ability to reduce all types of interference affecting cellular systems,
namely co-channel and adjacent channel interference, in addition to eliminating the
multi-path interference that causes distortion of original signal due to its interference
with indirect or reflected signals. This would contribute to further improve the
signal-to-interference ratio.

This research has helped develop adaptive filter algorithms that allow the adaptive
filter to function as a notch filter by tracking the unknown frequency of the
interference signal from adjacent channels. This methodology pays off in
environments where there is no full knowledge of the signal characteristics.

In this dissertation, a lot of work had been done to effectively improve the
performance of the LMS algorithm, meanwhile, maintaining its low computational
complexity compared to the performance of other computationally complex
algorithms that yield approximately the same results using hierarchical and parallel
merging structures.
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