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ABSTRACT

Information is considered the oil of the 21™ century, with analytics
serving as the combustion engine. Because of this, the enormous volume of data
that is produced every day is all around us and won't be useful to people until
new tools and technologies are created to make it accessible.

Summarization can be classified into extractive and abstractive according
to the approach used. The extractive approach extracts the most important
sentences based on a specific score while keeping the original meaning of the
text, while Abstractive approach is the process of paraphrasing information
from a source text in a compact and understandable manner, similar to how
humans do. Incoherency out-of-context, or readability are two important
problems in extractive approach, so the abstractive approach was adopted in this
work.

The dissertation aims to cover Abstractive summarization of Arabic
connected speech gap through proposed the intelligent cascade Arabic speech
to text summarization system (CASTTS). The cascade system consists of two
main integrated stages: automatic Arabic speech recognition(AASR) and
abstractive Arabic text summarization(AATS). The self supervised learning and
transformer based models were adopted for both stages in order to solve dataset
lack, long range dependencies in connected speech sequence, and parallelism.

For AASR stage, several sequential steps were implemented, started with
dataset preparation, followed by dataset preprocessing steps to make it adequate
for deep learning speech models, then feature extraction and classification was
implemented using seven proposed models (three modified pretrained speech
models (3MPSM), modified HUBERT with learning rate scheduler(MHLR), in
addition to three hybrid models).

In 3MPSM, three separate models (wave2vector2 cross lingual speech
representation (wav2vec2xlsr), hidden unit bidirectional encoder representation
from transformer (HUBERT), and massive multilingual speech (MMS)) were
used for recognition Arabic speech after fine-tuning those models on Arabic
part of both common voice and FLEURS benchmark datasets, freezing the
feature extractor part, and training the rest of the layers, as well as optimizing a
number of hyper parameter values.



The MHLR model was implemented as enhancement of HUBERT model
by adding additional layers. It used learning rate scheduler of type
(“reduce _Ir on_plateau”) to prevent the model from being overfitted.

The three hybrid models were proposed by first: hybridization both
wav2vec2xlsr and HUBERT model with adapter layer of MMS model and
second: hybridization the HUBERT model with four blocks of transformer
encoder to construct a bi-encoder with the original encoder model. These
models were fine-tuned on FLEURS benchmark dataset using SWATS
(switching from adaptive with moment (ADAM) to stochastic gradient descent
(SGD)) optimization technique.

After evaluating the AASR models using word error rate (WER) metric,
results showed that HUBERT model with transformer encoder blocks
outperformed other proposed models in terms of WER as WER is 23.5. It also
showed competitive results when compared on massive multilingual speech
model (MMS) pretrained on more datasets and languages. The proposed models
also outperformed the previous related studies.

Whereas for the AATS stage, three improved transformer based models
(mT5, AraBART, mbert2mbert) were implemented by fine-tuning and
evaluating them on both in-domain dataset and out-domain datasets using
different evaluation metrics. =~ The results showed that the enhanced
transformer based models gave promising results and outperformed other
models in previous studies. It also showed that mT5 model outperformed other
our study models in terms of BERTScore as BERTScore=0.76 for in-domain
dataset followed by 0.75 and 0.69 for AraBART, and mbert2mbert models
respectively.

The combination of two stages models of intelligent system was
accomplished. The results showed that mT5 model outperformed other models
in terms of readability and summary quality when evaluated on FLEURS
benchmark dataset despite the shortness of the input text.
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