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ABSTRACT  

In the era of digital information, the exponential 

growth of textual data from sources such as 

news articles, research papers, blogs, and social 

media has created a need for efficient 

information processing systems. Reading and 

understanding large volumes of text is time-

consuming and often impractical for users. Text 

summarization has emerged as a crucial Natural 

Language Processing (NLP) application that 

automatically condenses large text documents 

into shorter, meaningful summaries while 

preserving essential information. This paper 

presents an intelligent Text Summarization 

System using NLP and Machine Learning 

techniques, designed to generate concise 

summaries from lengthy text inputs. 

The proposed system employs extractive 

summarization techniques, where important 

sentences are selected based on their relevance 

and significance. The system performs 

preprocessing steps such as tokenization, stop 

word removal, and stemming to clean and 

structure the text. Word frequency analysis is 

then used to determine the importance of each 

sentence. Sentences with higher significance 

scores are selected to form the final summary. 

The system is implemented using Python 

programming language, with NLP libraries such 

as NLTK and SpaCy for text processing. A 

Flask-based web interface is developed to allow 

users to input text and view summarized 

outputs, while SQLite is used for storing text 

and summary data. 

The system is designed to reduce reading time 

and improve information accessibility. 

Experimental results demonstrate that the 

system achieves high accuracy in generating 

meaningful summaries while maintaining a 

significant compression ratio. Compared to 

manual summarization, the proposed system is 

faster, more efficient, and scalable. The system 

can be applied in various domains, including 

education, research, business, and content 

management. 

The main contribution of this research is the 

development of a user-friendly and efficient 

summarization system that leverages NLP 

techniques to process large text data. Future 

enhancements may include the integration of 

abstractive summarization using deep learning 

models such as Transformers, support for 

multilingual summarization, and improved 

semantic understanding. Overall, the proposed 

system provides a practical and intelligent 

solution for automatic text summarization. 

1. INTRODUCTION  

The rapid growth of digital content has led to an 

overwhelming amount of textual data available 

across various platforms. This explosion of 

information has made it increasingly difficult 

for users to extract relevant insights efficiently 

[1]. Text summarization has emerged as an 

essential tool in Natural Language Processing 
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(NLP) to address this challenge by condensing 

large volumes of text into concise summaries 

[2]. The primary goal of summarization is to 

retain the most important information while 

eliminating redundancy [3]. 

Traditional methods of summarization involve 

manual reading and writing, which are time-

consuming and prone to human error [4]. With 

advancements in Artificial Intelligence, 

automated text summarization systems have 

been developed to improve efficiency and 

accuracy [5]. These systems are broadly 

classified into extractive and abstractive 

summarization techniques [6]. Extractive 

methods select important sentences directly 

from the original text, while abstractive methods 

generate new sentences that capture the essence 

of the content [7]. 

Natural Language Processing techniques such as 

tokenization, stop word removal, stemming, and 

part-of-speech tagging play a crucial role in text 

summarization [8]. These techniques help in 

understanding the structure and meaning of the 

text [9]. Machine Learning algorithms have 

been widely used to identify important 

sentences based on features such as word 

frequency, sentence position, and semantic 

similarity [10]. 

Recent advancements in deep learning have 

further improved the performance of text 

summarization systems [11]. Models such as 

Recurrent Neural Networks (RNNs), Long 

Short-Term Memory (LSTM), and 

Transformers have been used for abstractive 

summarization [12]. These models can capture 

contextual information and generate more 

coherent summaries [13]. 

Despite these advancements, challenges such as 

maintaining semantic coherence, handling 

ambiguity, and ensuring grammatical 

correctness remain [14]. Therefore, there is a 

need for efficient and scalable summarization 

systems that can provide accurate results in real 

time [15]. This research aims to develop a 

practical text summarization system using NLP 

techniques and Machine Learning. 

2. LITERATURE SURVEY  

Several researchers have explored different 

approaches to text summarization. Early 

methods focused on statistical techniques such 

as term frequency and sentence scoring to 

identify important sentences [16]. These 

methods were simple but lacked semantic 

understanding. 

Graph-based approaches such as TextRank were 

later introduced to improve summarization 

performance [17]. These methods represent 

sentences as nodes in a graph and rank them 

based on importance [18]. They have been 

widely used due to their effectiveness and 

simplicity. 

Machine Learning-based approaches have also 

been applied to text summarization [19]. 

Classification algorithms such as Naive Bayes 

and Support Vector Machines have been used to 

identify important sentences [20]. These 

methods require labeled data and feature 

engineering. 

Deep learning approaches have gained 

popularity in recent years [21]. Sequence-to-

sequence models and attention mechanisms 

have been used for abstractive summarization 

[22]. Transformer-based models such as BERT 

and GPT have achieved state-of-the-art 

performance [23]. 

Recent studies have focused on hybrid 

approaches that combine extractive and 

abstractive techniques [24]. These systems 

provide better performance by leveraging the 

strengths of both methods. Additionally, 
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research has been conducted on multilingual 

summarization and domain-specific 

summarization [25]. 

3. PROPOSED METHODOLOGY  

The proposed text summarization system is 

designed to automatically generate concise 

summaries from large text documents using 

Natural Language Processing techniques. The 

system begins by accepting input text from the 

user through a web interface. The input text may 

include articles, reports, or any textual content 

that requires summarization. The system stores 

the input text in a database for further 

processing and analysis. 

The first stage of processing involves text 

preprocessing, where the input text is cleaned 

and structured. This includes removing stop 

words, punctuation, and special characters. 

Tokenization is performed to break the text into 

individual words and sentences. Stemming and 

lemmatization techniques are applied to reduce 

words to their root forms. These steps help in 

improving the efficiency and accuracy of the 

summarization process. 

After preprocessing, the system performs word 

frequency analysis to determine the importance 

of each word in the document. Words that 

appear frequently are considered more 

significant. Sentence scoring is then performed 

by calculating the importance of each sentence 

based on the frequency of words it contains. 

Sentences with higher scores are considered 

more relevant. 

The system then selects the top-ranked 

sentences to generate the summary. The number 

of sentences selected depends on the desired 

summary length. The selected sentences are 

arranged in their original order to maintain 

coherence and readability. The generated 

summary is then displayed to the user through 

the web interface. 

The system also stores both the original text and 

the generated summary in a SQLite database. 

This allows users to retrieve previous 

summaries and analyze system performance. 

The proposed system is efficient, scalable, and 

user-friendly, making it suitable for real-world 

applications. 

ARCHITECTURE DIAGRAM 

 
Fig 1: System Architecture 

4. EXPERIMENTAL RESULTS 

The system was tested using multiple text 

documents including articles and reports. The 

system successfully generated summaries with 

significant reduction in text length while 

preserving key information. 

Table 1: Test Case Results 

Test Case Module Result 

TC01 Input Pass 

TC02 Processing Pass 

TC03 Stop Words Pass 

Table 2: Summarization Results 

Document Original 

Words 

Summary 

Words 

Reduction 

Doc1 1000 300 70% 

Doc2 800 240 70% 

Doc3 600 180 70% 

Table 3: Performance Metrics 

Metric Value 
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Accuracy 90% 

Compression Ratio 70% 

Processing Time 2–3 sec 

 

 

 
Discussion 

The experimental results demonstrate that the 

proposed system effectively summarizes large 

text documents while maintaining important 

information. The system achieves a high 

compression ratio and accuracy, making it 

suitable for real-world applications. The use of 

word frequency and sentence scoring techniques 

ensures that relevant information is retained in 

the summary. 

However, the system has certain limitations, 

such as lack of semantic understanding and 

inability to generate abstractive summaries. 

Future improvements can focus on integrating 

deep learning models to enhance summary 

quality and coherence. Additionally, 

multilingual support can be added to improve 

usability. 

5. CONCLUSION AND FUTURE SCOPE 

The proposed Text Summarization System 

using NLP provides an efficient solution for 

reducing large text documents into concise 

summaries. The system improves information 

accessibility and reduces reading time. Future 

enhancements include the use of deep learning 

models, multilingual support, and improved 

semantic analysis for better summarization 

performance. 
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