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Abstract

Speech is one of the oldest and most natural means of exchanging
information between humans. The speech signal is an important signal as
it often gives the listener an idea of the speaker's gender and identity. This
speech signal may be damaged or lose part of its samples, due to the
transmission medium, malfunction of the recording system and other
reasons. This damage or attenuation may lead to a decrease in the quality
and clarity of the speech signal, which makes it more difficult for the
listener to reach the correct information. This necessitated finding ways to
address the attenuation cases that the speech signal may suffer from by
restoring it in order to improve its quality and increase its clarity. A
system has been proposed for the restoration of attenuated speech in an
Arabic sentence by simulating the process of attenuation of the acquired
speech signal and then performing the treatment and restoration by
relying on mathematical methods and techniques. This system also
includes three proposed algorithms (linear, sinusoidal and exponential) as
an attempt to cover the attenuation cases (linear and non-linear) that the
speech signal may suffer from. The three algorithms were applied to the
acquired speech signals that were recorded for a group of people of both
sexes (males and females) and for three age groups (young, young and
old). Two types of metrics were used to evaluate the performance of the
proposed algorithms, which are the objective metrics (MSE, STD, SNR,
ED) and subjective metrics by listening as well as displaying the
attenuated and restored signal to (15 people). The results proved the
success of the proposed algorithms in treating and restoring different
attenuation states, with a clear preference for linear algorithm over

exponential, followed by sinusoidal.



