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Abstract: Text summarization is a crucial task in natural language processing (NLP) that aims to condense large volumes of text into
concise and informative summaries. This paper presents a comprehensive study of text summarization techniques using advanced
NLP methods. The research focuses on extractive summarization, where key sentences or phrases are extracted from the original text
to form a coherent summary. Various approaches such as graph-based algorithms, deep learning models, and hybrid methods
combining linguistic features and neural networks are explored and evaluated. The paper also investigates the impact of domain-
specific summarization techniques for specialized content areas. Experimental results on benchmark datasets demonstrate the
effectiveness and scalability of the proposed methods compared to baseline summarization techniques. The findings contribute to
advancing the state-of-the-art in text summarization, with implications for applications in information retrieval, document analysis,
and automated content generation
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1. INTRODUCTION

The primary goal of automatic text summarization is to convert large volumes of text into concise and coherent
summaries while retaining key information and meaning. This process aids in efficient information retrieval, knowledge
extraction, and content understanding. By automating the summarization task, researchers can streamline the process of
reviewing research papers, literature reviews, and other textual documents. The current landscape of abundant textual
data presents challenges in extracting meaningful insights efficiently. Automatic text summarization, driven by advances
in Natural Language Processing (NLP), addresses this by condensing large texts into concise summaries while
preserving key information [1].

Text summarization techniques can be broadly classified into two categories: extractive and abstractive summarization.
Extractive summarization involves selecting important sentences or phrases from the original text to create a summary,
maintaining the original wording and structure. This aids in knowledge extraction and information retrieval,
streamlining tasks such as research paper review [2]. Abstractive summarization, on the other hand, generates
summaries by paraphrasing and rephrasing the content, often using advanced linguistic and NLP techniques.
Summarization methods, like extractive and abstractive techniques, select vital content or rephrase it, leveraging NLP
for accuracy [3].

This paper explores the concept of automatic text summarization using NLP techniques, with a focus on extractive
summarization methods. It investigates state-of-the-art algorithms, models, and approaches that leverage NLP
advancements to produce accurate and informative summaries. This paper delves into NLP-driven automatic text
summarization, focusing on extractive methods, aiming to contribute to efficient knowledge sharing [4]. The research
aims to contribute to the development of efficient and effective text summarization tools that can benefit researchers,
educators, professionals, and the broader knowledge-sharing community.

The novelty of the paper lies in its comprehensive examination and synthesis of various text summarization
techniques within the framework of natural language processing (NLP). Here are some specific points of novelty of our
work:

e Hybrid Summarization Models: The paper explores the combination of extractive and abstractive summarization
methods, proposing a unique approach that integrates different methodologies, such as using WordNet ontology
and advanced neural networks.

e Domain-Specific Techniques: It assesses the impact of domain-specific summarization, addressing specialized
content areas, which is a relatively underexplored area in prior literature
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2.LITERATURE REVIEW:
This research only includes the frequently used strategies. There are different processes such as frequency-driven, graph-
based, topic representation and machine learning methods for ATS
Harsha Dave and et al[5] , this paper author has proposed a system to generate the abstractive summary from the
extractive summary using WordNet ontology. The various documents had been used like text, pdf, word files etc. The
author first covered a variety of text summarizing methods before going into step by-step procedures for text summary
of several documents.
N. Moratanch and et al [6], this paper the author presents an exhaustive survey on abstraction-based text summarization
techniques. The paper presents a survey on two broad abstractive summary approaches: Structured based abstractive
summarization and Semantic-based abstractive summarization. The author presents the review of various researches on
both approaches of abstractive summarization and the various methodologies and challenges, in abstractive
summarization.
Dharmendra Hinhu and et al [7]. In this paper the author uses the extractive text summarization. The author gives the
Wikipedia Articles as input to the system and identifies text scoring.
Li, Ailin, and et al [8]. In this paper technique of Tibetan automated summary is suggested along with references to
existing Chinese and English automatic summarization technologies in local and overseas contexts. Using the ROUGE
value, experiments analyze three summarizing techniques based on Text Rank, LexRank, and LexRank plus TextRank,
respectively, to assess the impact of summary.
Paper[9]discusses the Histogram Summarization of Long Text Extracted from Article Images By Integrating Extractive
and Abstractive Text Summarization Methods. Additionally, finds complicated terms from the manuscript and replaces
them with simpler words. Additionally, sentence reconstruction is done to condense lengthy phrases and broaden the
scope of "summarization." The researcher can submit a picture of the article he wants to condense to a server. The
suggested application will take the text out of the image and give the researcher a condensed version of the article.
In paper [10], J. Jiang et al. introduce four innovative ATS models employing a Sequence-to-Sequence (Seq2Seq)
architecture with attention-based bidirectional Long Short-Term Memory (LSTM). These models include enhancements
aimed at improving the correlation between generated text summaries and source texts. They address challenges such as
out-of-vocabulary (OOV) words, repetition suppression, and the prevention of cumulative error spread in generated
summaries. Experiments conducted on two public datasets validate that the proposed ATS models outperform baselines
and some state-of-the-art models.
Paper [11], by H. Gupta and M. Patel, presents an experiment contrasting extractive text summarization with topic
modeling, a natural language processing (NLP) task that extracts relevant topics from textual documents. The paper
utilizes Latent Semantic Analysis (LSA) with truncated Singular Value Decomposition (SVD) to extract relevant topics
from text. The experiment involves summarizing lengthy textual documents using LSA topic modeling and TFIDF
keyword extraction for each sentence, alongside employing a BERT encoder model to encode sentences and retrieve
positional embedding of topic word vectors.
In paper [12], K. Shetty and J. S. Kallimani propose a method for generating concise summaries. The raw text
undergoes preprocessing steps such as removing non-ASCII characters and stop-words, tokenization, and stemming.
Features are extracted, including computing tf-idf values for each word and transforming the preprocessed data into a tf-
idf matrix. Sentences are represented as vectors in the document's vocabulary dimensional space. Clustering is
performed based on the degree of separation of vectors in Euclidean space, employing the K-means method based on
cosine similarity. The number of predefined clusters impacts the accuracy of the summary, as more clusters improve
accuracy. Informative sentences are extracted from each cluster to form the final summary and the effectiveness of the
summary is evaluated using recall and precision measures.

By developing systems that can quickly summarize extensive review papers and literature surveys, the paper aims to
facilitate information retrieval and enhance efficiency in understanding complex documents

3.PROPOSED MODEL:
This proposed system developing a Web based application for summarize PDF and URL using NLP algorithm and
python-based framework as shown in fig.1 In this application researcher will register and then log in to the system.
Researcher will upload PDF file or URL which he wants to summarize and the results will be displayed to him in the
table format.
For extracting text from audio and then summarizing it into a table format, the following Natural Language Processing
(NLP) techniques are typically employed:

e Speech Recognition (Speech-to-Text): Automatic Speech Recognition (ASR) systems convert spoken
language (audio) into text. Techniques such as Deep Learning models (e.g., Recurrent Neural Networks
(RNNSs), Convolutional Neural Networks (CNNs), or Transformer architectures) are commonly used to
improve the accuracy of speech recognition systems.

e  Text Pre-processing: Once the audio is transcribed into text, pre-processing techniques such as tokenization,
removing stop words, and normalizing text (e.g., lowercasing, stemming, or lemmatization) are applied to
prepare the text for summarization.
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e Text Summarization: Extractive Summarization: Techniques like Latent Semantic Analysis (LSA), Term
Frequency-Inverse Document Frequency (TF-IDF), or graph-based algorithms like TextRank can be used to
identify and extract the most informative sentences from the transcribed text.

e Abstractive Summarization: Neural network approaches (e.g., Sequence-to-Sequence models) can be
employed to generate summaries that may not directly extract sentences from the text but rather produce a
coherent summary that captures the overall meaning.

e Structured Data Generation: After summarization, creating a structured format like a table may involve
additional NLP techniques to organize the summary data effectively, identifying key features and data points
that need to be included in the table format.

o Natural Language Generation (NLG): In some cases, if the requirement is to summarize the audio data into
coherent sentences and then convert this information into table format, NLG techniques can be utilized to
rephrase or structure the summarized text into a user-friendly format.

By integrating these NLP techniques, the process of extracting information from audio and organizing it into a table
format can be streamlined, allowing for effective data processing and knowledge representation. This methodology is
often effective in educational contexts or research environments where information retrieval from multimedia sources is
necessary.

The extraction process, particularly for converting audio to text and then summarizing that text, typically involves
several key steps, which can be categorized into two main phases: Speech Recognition and Text Summarization. Here's
an overview of how this extraction process is performed:

Phase 1: Speech Recognition
1. Audio Input:

o The process begins with audio input, which could be in various formats (e.g., recorded lectures,
podcasts).

2. Pre-processing Audio:

o The audio may need to be pre-processed to enhance clarity. This can include noise reduction,
normalization to adjust volume levels, or segmentation if the audio is long.

3. Feature Extraction:

o Relevant features are extracted from the audio signal. Common techniques include Mel-frequency
cepstral coefficients (MFCCs), spectrogram analysis, or log-mel features, which characterize the audio
signal and make it suitable for analysis.

4. Automatic Speech Recognition (ASR):

o The extracted features are fed into an ASR model, which uses machine learning algorithms (often
deep learning models like RNNs, CNNs, or Transformers) to convert the audio features into text. The
model is trained on large datasets containing audio and corresponding transcript pairs to learn the
mapping from speech to text.

5. Post-processing:

o The output text may require post-processing, including correcting misrecognized words, formatting

punctuation, and ensuring proper spacing.
Phase 2: Text Summarization
1. Text Pre-processing:

o The transcribed text undergoes pre-processing to prepare it for summarization. This includes
tokenization (breaking the text into sentences and words), removing stopwords, stemming, or
lemmatization to reduce words to their base forms.

2. Extractive Summarization Techniques:
o Algorithms such as:
=  Term Frequency-Inverse Document Frequency (TF-IDF): Scores sentences based on the
importance of terms.
= Latent Semantic Analysis (LSA): Uses singular value decomposition (SVD) to identify the
underlying structure in the text.
» Graph-Based Algorithms (e.g., TextRank): Construct a graph based on sentence
similarities and ranks sentences based on their connections.
3. Abstractive Summarization Techniques:
o Advanced models, often using deep learning architectures, generate summaries by understanding the
context instead of just extracting sentences. Techniques include:
= Sequence-to-Sequence Models with Attention Mechanisms: These models take the entire
text as input and generate a summary output, paraphrasing content while preserving meaning.
4. Structured Data Organization:

o The summarized text is organized into a structured format, such as tables. This may involve

identifying key themes, topics, or data points that need to be highlighted and formatted appropriately.
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5. Output Generation:
o The final output consists of the summarized information in the desired format (e.g., a table) that
presents the extracted key points derived from the original audio.
By following these phases, the extraction process enables effective conversion of audio content into informative and
concise text summaries, paving the way for efficient data analysis and knowledge dissemination.
Implementation Plan and Module structure:
1. Uploading Pdf file or Enter URL. 2. Summarization Approaches
3. Downloading the reports 4. Conclusion Summarization in audio format Module

Extraction based Abstraction based

Summary type

, . I Summary in table
| Single pdf \ ) format

| ' |/ N\ [ A

. Number of source ( ; YL

— d nent | Summarization Summarized

= i ocumen \ “ data

[Multipie pc R S Summary in text

h $ : format

| Url '—]

Audio of conclusion

Fig.1. Architecture diagram for proposed model

Description:
Modulel: Uploading Pdf File or Enter URL.:
In this module, we can upload single or multiple pdf files and preprocessing is done.

Module 2. Summarization Approaches:
Extractive approaches and Abstractive approaches

2.1 Text Pre-processing:
* The retrieved documents preprocessing is done in module.
* There are two types of processes done. Stop words removal and text stemming / Stemming.

2.2 Feature Extraction:
* Converting the entire text into lower case characters
» Removing all punctuations and unnecessary symbols.

2.3 Algorithms or Methods:

*» Hashing Algorithm: The make hash’s function uses the SHA-256 hashing algorithm from the hashlib library to hash
the researcher's password before storing it in the database. The check hash’s function compares the hashed password
with the stored hashed text to verify the password during login.
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1. Text Preprocessing 2. Sentence Tokenization 3. Sentence Scoring 4. Sentence Selection

Text Preprocessing

|

Sentence Tokenization

Sentence Scoring

Sentence Selection

Sentence Selection

Fig.2 Process of text processing

Web Scraping Algorithm:
The BeautifulSoup library is used for web scraping. It is used in the extract_text_from_url function to scrape the text
content from a given URL.
1. Identify the Target Website 2. Inspect the Website Structure 3. Choose a Scraping Tool or Library: BeautifulSoup
(Python library), Scrapy (Python framework)/ Selenium (web automation tool).4. Fetch the Web Page 5. Parse the
HTML Content. 6.Clean the Extracted Text.
» Text Summarization Algorithm:
The code uses the Sumy library for text summarization. It uses the LSA (Latent Semantic Analysis) algorithm
implemented in the LSA Summarizer class for summarizing the extracted text.
1) Obtain Data.
2) Text Pre-processing.
3) Convert paragraphs to sentences
4) Tokenizing the sentences.
5) Find weighted frequency of occurrence.
6) Replace words by weighted frequency in sentences.
7) Sort sentences in descending order of weights.
8) Summarizing the Article.
Basically LSA has Singular value decomposition (SVD) which is the statistical method used to find the latent(hidden)
semantic structure of words spread across the document.
If C = collection of documents,d = number of documents,
n = number of unique words in the whole collection.
M=dXn
The SVD decomposes the word to document matrix (M matrix) into three matrices as follows
M=UYVT
where
U = distribution of words across the different contexts
> = diagonal matrix of the association among the contexts
VT = distribution of contexts across the different documents

» Natural Language Processing (NLP) Algorithm: The spacy library is used for natural language processing tasks. It
loads the English language model (en core web sm) for tokenization and stop word removal. The code also utilizes the
NLTK library for downloading the punkt tokenizer, which is used for sentence tokenization.

1. Create the word frequency table.

2. Tokenize the sentences. Now, we split the text_string in a set of sentences.

3. Score the sentences: Term frequency.

4. Find the threshold.

5. Generate the summary

Speech Synthesis Algorithm: The pyttsx3 library is used for converting text to speech. It initializes the text to-speech
engine and converts the summarized conclusion into speech using the text to speech function.
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Data Storage and Querying Algorithm: The code utilizes the SQL.ite database and SQL.ite3 library for creating a
researcher table, adding researcher data, and querying the database for researcher authentication and retrieving
researcher information.

Module 3. Downloading the reports. The table which is generated after summarizing the pdf, can be saved and made
downloaded to the researcher.

Module 4. Conclusion Summarization in audio format After the summary is generated the conclusion in the table can be
able to listen by the researcher in the audio format.

* Login Module New researcher firstly needs to create their account by filling the information like name, email address,
contact details, etc. If the researcher first time use this application, then need to register firsts or else if the researcher is
already existing then just need to login

Load PDF document
and URL

l

“ PDF or URL Processing (Stop word remowval ,E.l.e-r'nrﬁing\\I
erc.) J

J

| Calculate each sentence score

l

Summary Generated in Table Format .I
l -
/ Str}p\,
_—-’/

\"‘"--.__

a

()

Fig.3 Flowchart Of Proposed Model

4. RESULTS AND DISCUSSION:
The effectiveness of the proposed summarization method was evaluated based on several criteria, including accuracy,
processing time, and user-friendliness. The comparative analysis yielded the following results:
Accuracy: The proposed method attained an accuracy of 85% in generating coherent and contextually appropriate
summaries across various document types. This performance exceeds that of traditional methods such as TF-IDF (75%),
LSA (78%), and TextRank (80%).
Processing Time: Signal efficiency was observed in the processing time, where the proposed method processed
documents in an average time of 6 seconds, which is competitive compared to TF-IDF and remains faster than
TextRank.
User Experience: User feedback highlighted the proposed method's interface and interaction design as particularly
favorable, leading to a more intuitive user experience. Users reported that the summarization process was
straightforward, enabling quick access to crucial information.
The findings from the evaluation of the proposed method underscore its promise as a robust tool for automatic text
summarization. The increase in accuracy relative to other methods demonstrates the method’s ability to better capture
essential content while maintaining contextual relevance.
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Text Summarization

Upload an PDF

: a8

Fig. 4 This is pdf input page of the application. Where the researcher can give required pdf as input to system,
from the pdf available on the device.

Data For 1 Paper

]

Entered URL is:

Summary:

Fig.6 Output of URL in summary

5. COMPARISON

We have compared the performance of our proposed method with several existing summarization techniques: TF-1DF,
Latent Semantic Analysis (LSA), and TextRank. The comparison is based on key performance metrics, limitations, and
strengths, which are crucial for evaluating the effectiveness of summarization approaches.
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Method Accuracy | Processing Time Use cases Limitations Strength of
Proposed
Method
TF-IDF 75% 5 seconds Short articles May miss context Improved
contextual
weighting
LSA 78% 8 seconds Journal papers Sensitive to noise Robust to

noise
Text Rank 80% 10 seconds News articles Requires significant Better at
data handling
diverse
topics
Proposed 85% 6 seconds All document Still needs Efficient,
Method types optimization versatile,
and user
friendly
summery

The comparative analysis highlights that the proposed method substantially improves on existing summarization
techniques in terms of accuracy and applicability. As the field of automatic text summarization evolves, our approach
provides a promising direction for developing efficient, high-quality summarization tools that cater to the diverse needs
of users.

6. CONCLUSION AND FUTURE WORK:

In summary, the results of this study reveal that the proposed method provides significant advancements over traditional
summarization techniques by enhancing accuracy while maintaining efficient processing times. As the demand for
effective summarization continues to grow, the method's contributions become increasingly relevant, offering a
sophisticated alternative suited to evolving information needs.

Future research directions will involve the exploration of integrating deep learning techniques and user feedback loops
to refine summarization outcomes further and explore varied application contexts, including multimedia content
summarization.
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