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Abstract

The Internet has an exponentially increasing amount of textual data.
Searching for a certain topic can become a daunting task because users
cannot read and comprehend all potentially long documents in the search
results. As a result, it becomes urgent to help users by summarizing textual
content. Manual text summarization consumes a lot of time, effort, cost, and
even becomes impractical with the gigantic amount of textual content.
Therefore, Automatic Text Summarization (ATS) in this case is clearly
beneficial. Researchers have been trying to improve ATS techniques since
the 1950s. ATS approaches are either extractive, abstractive, or hybrid. The
extractive approach selects the most important sentences in the input
document(s) then concatenates them to form the summary. The abstractive
approach represents the input document(s) in an intermediate representation
then generates the summary with sentences that are different than the original
sentences. The hybrid approach merges between both the extractive and
abstractive approaches. This thesis provides a comprehensive survey for the
researchers by presenting the different aspects of ATS: approaches, building
blocks, techniques, evaluation methods, and future research directions.
Despite all the proposed methods in the literature, the generated summaries
are still far away from the human-generated summaries. To enhance ATS for
single documents, this thesis also proposes a novel extractive graph-based
framework “EdgeSumm” that relies on four proposed algorithms. The first
algorithm constructs a new text graph representation model from the input
document. The second and third algorithms search the constructed text graph
for sentences to be included in the candidate summary. When the number of

words of the resulting candidate summary still exceeds a user-required length
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limit, the fourth algorithm is used to select the most important sentences then
add them to the final summary. EdgeSumm combines a set of extractive ATS
methods (namely graph-based, statistical-based, semantic-based, and
centrality-based methods) to benefit from their advantages and overcome
their individual drawbacks. EdgeSumm is general for any document genre
(not limited to a specific domain) and unsupervised so it does not require any
training data. The standard datasets DUC2001 and DUC2002 are used to
evaluate EdgeSumm using the widely used automatic evaluation tool: Recall-
Oriented Understudy for Gisting Evaluation (ROUGE). EdgeSumm gets the
highest ROUGE scores on DUC2001. For DUC2002, the evaluation results
show that the proposed framework outperforms the state-of-the-art ATS
systems by achieving improvements of 1.2% and 4.7% over the highest
scores in the literature for the metrics of ROUGE-1 and ROUGE-L
respectively. In addition, EdgeSumm achieves very competitive results for
the metrics of ROUGE-2 and ROUGE-SU4.

Keywords: Automatic Text Summarization; Text Summarization
Approaches; Text Summarization Techniques; Text Summarization
Evaluation; Extractive  Text  Summarization; Single-Document

Summarization; Text Graph Representation Model; EdgeSumm



Summary

“Automatic Text Summarization using Natural Language Processing
and Artificial Intelligence Techniques”

Researcher Name: Wafaa Samy Abdul-Hamed EIl-Kassas

This thesis provides a comprehensive survey for the researchers by
presenting the different aspects of Automatic Text Summarization (ATS):
approaches, building blocks, techniques, evaluation methods, and future
research directions. To enhance ATS for single documents, this thesis also
proposes a novel extractive graph-based framework “EdgeSumm” that relies
on four proposed algorithms. EdgeSumm combines a set of extractive ATS
methods (namely graph-based, statistical-based, semantic-based, and
centrality-based methods) to benefit from their advantages and overcome
their individual drawbacks. EdgeSumm is general for any document genre
(not limited to a specific domain) and unsupervised so it does not require any
training data. The standard datasets DUC2001 and DUC2002 are used to
evaluate EdgeSumm using the widely used automatic evaluation tool: Recall-
Oriented Understudy for Gisting Evaluation (ROUGE). EdgeSumm gets the
highest ROUGE scores on DUC2001. For DUC2002, the evaluation results
show that the proposed framework outperforms the state-of-the-art ATS
systems by achieving improvements of 1.2% and 4.7% over the highest
scores in the literature for the metrics of ROUGE-1 and ROUGE-L
respectively. In addition, EdgeSumm achieves very competitive results for
the metrics of ROUGE-2 and ROUGE-SUA4.

Chapter 1 introduces the thesis research including the problem definition,
the research methodology, the research contributions, and the organization of

the thesis.
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Chapter 2 presents an introduction and background information about the
different classifications, applications, standard datasets, and evaluation

methods of the ATS systems.

Chapter 3 introduces the ATS approaches in more details and explores the

different methods applied for each approach in the literature.

Chapter 4 highlights the techniques and building blocks that are used to
implement the ATS systems. This chapter includes the text summarization
operations, the statistical and linguistic features, the text representation
models, the linguistic analysis and processing techniques, and the soft

computing techniques.

Chapter 5 illustrates the research methodology of the proposed graph-based
framework “EdgeSumm”. This chapter starts with an introduction about the
related work of extractive ATS methods and systems in order to introduce the
motivation for proposing EdgeSumm. Then, the research methodology of
EdgeSumm is illustrated along with an introduction about the EdgeSumm

proposed architecture.

Chapter 6 presents a detailed explanation of the EdgeSumm architecture
phases including: pre-processing, processing, and post-processing. The

proposed algorithms are explained in details in this chapter.

Chapter 7 presents the evaluation results and discussion. This chapter
includes the evaluation baseline systems, the used datasets, the evaluation

metrics, and the evaluation results along with the experiments details.

Chapter 8 gives the work conclusions, thesis contributions, and future work.
In addition, this chapter ends with a detailed explanation of the future

directions for ATS research in general.

References exist at the end of this thesis.
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