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Abstract—Automatic text summarization plays a
crucial role in information retrieval and natural
language processing tasks. This research project
focuses on developing a web-based application for
multilanguage text summarization. The application
utilizes the Flask framework and leverages the
capabilities of the SpaCy library for language
processing. The application allows users to input text
in multiple languages, including English, Hindi,
Kannada, and Malayalam, and generates a concise
summary of the provided text. The summarization
process involves tokenizing the input text, removing
stop words and punctuation, and identifying key
sentences for the summary. The system employs
different SpaCy language models based on the
selected language for accurate language-specific
processing. The application supports an intuitive user
interface that enables users to interact with the
system easily. Users can input their text, select the
desired language, and obtain a summary of the input
text. The system provides valuable assistance in
quickly extracting important information from
documents and texts, saving time and effort for users
who need to process large volumes of information.
The evaluation of the application demonstrates its

Dr.S.Satya Narayana
CSE(AIML)
Malla Reddy University
Hyderabad, India

effectiveness in generating informative summaries
across multiple languages. The performance of the
system is evaluated based on various metrics such as
summary length, similarity to the source text, and
overall coherence. The results indicate that the
application produces concise and meaningful
summaries, making it a valuable tool for information
extraction in diverse linguistic contexts. Overall, this
research project showcases the development of a
web-based multi-language text summarization
application that effectively summarizes text in
English, Hindi, Kannada, and Malayalam languages.
The application provides a user-friendly interface
and demonstrates promising performance in
generating accurate and concise summaries. Future
enhancements may involve expanding language
support, refining the summarization algorithms, and
incorporating advanced natural language processing
techniques to improve the overall summarization
quality and user Page 1 experience.
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|. INTRODUCTION

The field of natural language processing has seen
significant advancements in recent years, enabling
the development of intelligent systems that can
process and understand human language. Text
summarization is a prominent application within this
domain, aimed at condensing large bodies of text into
concise summaries that capture the essential
information. In this research project, we present a
web-based application that offers multi-language
text summarization capabilities, catering to users
who work with texts in different languages. The need
for multi-language text summarization arises from
the increasing linguistic diversity in today’s
globalized world. Individuals and organizations
encounter textual information in various languages,
requiring effective tools to extract the most relevant
content. Our application addresses this challenge by
supporting multiple languages, including English,

Hindi, Kannada, and Malayalam, thereby
accommodating users from different linguistic
backgrounds and contexts. To build the

multilanguage text summarization system, we
leverage the Flask framework, a lightweight and
efficient web framework written in Python. Flask
provides the infrastructure for developing a user-
friendly interface that allows users to input text and
obtain summaries in their desired language. The
application’s design emphasizes simplicity and
intuitiveness, enabling users to interact seamlessly
with the summarization functionality. Under the
hood, our system relies on the powerful capabilities
of the SpaCy library, a leading natural language
processing toolkit. We employ language specific
models from SpaCy to handle the intricacies of each
supported language. For English, we use the en core
web sm model, while Hindi, Kannada, and
Malayalam employ the "xx entwiki sm”, ”xx ent wiki
_sm kn”, and “xx ent _wiki sm ml” models,
respectively. By leveraging these language models,
our system can accurately process and analyze the
textual input, ensuring language-specific nuances are
appropriately captured in the generated summaries.
Evaluation of the application’s performance focuses
on assessing the quality and coherence of the
generated summaries across the supported
languages. We consider various metrics, including
summary length, similarity to the source text, and
overall readability, to evaluate the system’s
effectiveness. The results of the evaluation
demonstrate the application’s ability to produce
concise and meaningful summaries, providing users

with valuable insights while reducing the time and
effort required to digest large volumes of text. In
conclusion, this research project presents a web-
based application for multi-language  text
summarization. By incorporating support for
English, Hindi, Kannada, and Malayalam, the system
offers users a versatile tool to extract key information
from texts written in different languages. Leveraging
the Flask framework and the SpaCy library, the
application delivers an intuitive user interface and
languagespecific processing capabilities, enhancing
the accuracy and coherence of the generated
summaries. Future work can explore further
language expansions, advanced summarization
techniques, and user feedback integration to refine
and enhance the application’s capabilities and
usability.

II. KEYORDS

Multilingual ~ NLP
Text Summarization
Spacy

Flask

Natural Language Processing
Web Application
ROUGE Evaluation
Language Processing
Machine  Learning
Python

Web Development

II1. OBJECTIVE:

The objective of the above project is to develop a
text summarization system capable of summarizing
text in multiple languages, including English, Hindi,
Kannada, and Malayalam. The system aims to
provide concise summaries of given input text by
extracting the most important information and key
sentences from the original content.

The specific objectives of the project include:
I.Implementing language-specific preprocessing
techniquesto handle text in different languages,
including tokenization, sentence segmentation, and
stop word removal.

1.Developing a feature extraction mechanism to
identifyimportant words and phrases in the text.
2.Designing a scoring algorithm to assign
importance scoresto sentences based on the
frequency and relevance of extracted features.
3.Implementing an extractive summarization
approach thatselects the most relevant sentences
based on their scores.
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4.Creating a user-friendly web application using
Flask framework to allow users to input text and
obtain a summary in their desired language.
5.Integrating language detection functionality to
automaticallyidentify the language of the input text.
6.Performing analysis on the length of the original
text andthe generated summary to evaluate the
effectiveness of the summarization process.
7.Extending the system to support additional
languages,ensuring robustness and accuracy in
language-specific text processing.

The existing systems for text summarization
primarily focus on English language text. While
there are numerous techniques and algorithms
available for English text summarization, there is a
lack of robust and comprehensive solutions for
summarizing text in multiple languages.

IV. EXISTING SYSTEM:
Existing  approaches  for  English  text
summarization include:
1. Extraction-based Summarization: This

approach involves selecting important sentences or
phrases Page 1 from the original text and
concatenating them to form a summary. Techniques
such as TF-IDF (Term Frequency-Inverse Document
Frequency) and TextRank are commonly used for
sentence scoring and selection.
2.Abstraction-based Summarization: This
approach aims to generate summaries by
paraphrasing and rewriting the original text using
natural language generation techniques. It requires a
deep understanding of the text and the ability to
generate coherent and grammatically correct
sentences.

3.Hybrid Approaches: These approaches combine
both extraction and abstraction techniques to create
summaries. They leverage the advantages of both
approaches to improve the overall quality of the
generated summaries. However, most of the existing
systems are tailored for English and may not be
effective when applied to other languages. Each
language has its own linguistic characteristics,
syntax, and grammar rules, making it challenging to
directly apply English-specific techniques to other
languages. Therefore, there is a need for an enhanced
text summarization system that can effectively
handle multiple languages, including Hindi,
Kannada, and Malayalam. Such a system should
incorporate language-specific preprocessing, feature
extraction, and scoring mechanisms to accurately
identify key information and generate coherent

summaries. Additionally, it should also consider the
length and structural differences of the languages to
produce concise and contextually appropriate
summaries

V. PROPOSED SYSTEM:

The proposed system aims to address the
limitations of the existing text summarization
systems by developing a robust and versatile solution
for summarizing text in multiple languages,
including English, Hindi, Kannada, and Malayalam.
The system will incorporate language-specific
preprocessing  techniques, feature extraction
methods, and scoring mechanisms to ensure accurate
and contextually relevant summaries. Key features
and components of the proposed system include:

1.Language Detection: The system will have a
language detection module that can automatically
identify the language of the input text. This module
will determine the appropriate preprocessing and
summarization techniques to be applied based on the
detected language. .

2.Language-specific Preprocessing: Each
language will have its own set of preprocessing
steps, such as tokenization, stop word removal,
stemming/lemmatization, and handling language-
specific entities. The system - will implement
language-specific preprocessing pipelines to ensure
accurate representation of the input text. .

3.Feature Extraction: The system will employ
various feature extraction techniques suitable for
each language, including TF-IDF, word embeddings
(such as Word2Vec or FastText), and language-
specific features. These features will capture the
importance and relevance of words and phrases in
the text. .

4.Summarization Algorithms: The system will
incorporate  language-specific =~ summarization
algorithms, such as extractive and abstractive
methods, tailored for each language. The algorithms
will  consider  language-specific ~ linguistic
characteristics, sentence structures, and grammar
rules to generate coherent and concise summaries. .
5.Evaluation Metrics: The system will utilize
appropriate evaluation metrics to assess the quality
of the generated summaries. Common metrics such
as ROUGE (Recall-Oriented Understudy for Gisting
Evaluation) will be used to measure the overlap and
similarity between the generated summaries and
reference summaries. Page 1 .
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6.User Interface: The system will provide a user-
friendly interface, such as a web application, where
users can input text in different languages and obtain
the corresponding summaries. The interface will also
allow users to customize the summarization settings
and view the evaluation metrics for the generated
summaries. The proposed system aims to overcome
the language limitations of existing text
summarization systems and provide an effective and
accurate solution for summarizing text in multiple
languages. By considering languagespecific
characteristics and employing tailored techniques,
the system will deliver high-quality summaries that
capture the key information and context of the
original text across different languages.

VI. ALGORITHM:

The algorithm for the multilingual text
summarization project can be outlined as follows:
1.Input: The algorithm takes the input text in the
desired language for summarization.
2.Language Detection: The algorithm detects the
language of the input text using a language detection
module. This step determines the preprocessing and
summarization techniques to be applied based on the
detected language.
3.Language-specific Preprocessing: Based on the
detected language, the algorithm applies language-
specific ~ preprocessing techniques such as
tokenization, stop word removal,
stemming/lemmatization, and handling language-
specific entities. This step ensures the text is
prepared appropriately for summarization.
4.Feature Extraction: The algorithm extracts
features from the preprocessed text to capture the
importance and relevance of words and phrases. It
may use techniques like TF-IDF, word embeddings
(e.g., Word2Vec or FastText), or language-specific
features to represent the text.

S5.Summarization Algorithm: The algorithm
employs language-specific summarization
algorithms to generate the summary. For extractive
summarization, it may use techniques like sentence
scoring based on features and ranking methods to
select the most important sentences. For abstractive
summarization, it may use techniques like sequence-
to-sequence models or transformer-based models to
generate a concise summary.

6.Evaluation: The generated summary is evaluated
using appropriate metrics such as ROUGE (Recall
Oriented Understudy for Gisting Evaluation) to
measure its overlap and similarity with reference

summaries. This step ensures the quality and
coherence of the generated summaries.

7.0utput: The algorithm provides the final
summary as output, which captures the key
information and context of the original text in a
concise and coherent manner.

8.User Interface: The algorithm can be integrated
into a user interface, such as a web application,
where users can input text in different languages,
view the generated summaries, and customize Page
1 summarization settings if required. The algorithm
considers language-specific characteristics, employs
suitable  preprocessing and  summarization
techniques, and evaluates the generated summaries
to ensure accurate and contextually relevant
summaries across multiple languages

VII. BUILDING A MODEL

Building a model for the multilingual text
summarization project involves the following steps:
1.Data Preparation: Split the collected dataset into
training, validation, and testing sets. Ensure that the
dataset is balanced across different languages and
contains a representative sample of documents from
each language.
2.Model Selection: Choose a suitable model
architecture for text summarization. This can include
transformer-based models like BERT (Bidirectional
Encoder Representations from Transformers) or T5
(Text-to-Text Transfer Transformer), sequence-to-
sequence models like LSTM (Long Short-Term
Memory) with attention mechanisms, or pre-trained
language models like: GPT (Generative Pre-trained
Transformer).
3.Language-Specific Model Initialization:
Initialize the chosen model with pre-trained weights
for each target language. Use language-specific pre-
trained models if available, or initialize the model
with a multilingual pretrained model that supports
the desired languages.
4.Model Architecture Customization: Modify the
model architecture and configuration to handle
multilingual inputs and outputs. This may involve
adapting the tokenization process, adding language
specific embeddings or features, or adjusting the
attention mechanisms to handle multiple languages.
5.Data Encoding and Decoding: Encode the input
text into a suitable format for the model, considering
the tokenization scheme and any additional
language-specific ~ preprocessing.  Define  the
appropriate output format for the summaries,
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whether it’s sentence-level extraction or a sequence
generation task.

6.Training: Train the model on the prepared training
dataset using appropriate loss functions and
optimization algorithms. Fine-tune the model
parameters to optimize the summarization
performance and minimize the loss function.
7.Hyperparameter Tuning: Experiment with
different hyperparameter settings, such as learning
rate, Page 1 batch size, and regularization
techniques, to improve the model’s performance.
Utilize the wvalidation set to select the best
hyperparameter configuration.

8.Evaluation: Evaluate the trained model on the
testing dataset using appropriate evaluation metrics,
such as ROUGE scores, to measure the quality of the
generated summaries. Compare the model’s
performance across different languages and analyze
its strengths and limitations.

9.Iteration and Refinement: Based on the
evaluation results, iterate and refine the model by
incorporating feedback and making necessary
adjustments to address any shortcomings or
language-specific challenges

10.Deployment and Integration: Deploy the
trained model into a production environment or
integrate it into the chosen application or system.
Ensure that the model can handle multilingual
inputs, produce accurate and coherent summaries in
various languages, and provide a seamless user
experience.

11. Continuous Improvement: Continuously
monitor and evaluate the model’s performance in
real world scenarios. Collect user feedback, analyze
system logs, and incorporate updates or
enhancements to improve the model’s effectiveness
and adaptability to different languages and text
domains. Building a robust and effective model for
multilingual text summarization requires careful
consideration  of  languagespecific = nuances,
appropriate data preprocessing, model
customization, training, evaluation, and continuous
improvement to ensure accurate and meaningful
summaries across multiple languages

CONCLUSION

In conclusion, the developed code provides a
multilingual text summarization solution that can
effectively summarize text in multiple languages.
The code utilizes the power of natural language
processing and machine learning techniques to
generate concise and informative summaries of input
documents. Through the implementation of

language-specific preprocessing, tokenization, and
model customization, the code can handle text in
various languages, including English, Hindi,
Kannada, and Malayalam. The use of pre-trained
language models such as BERT and multilingual
word embeddings helps capture language-specific
patterns and semantics, resulting in high-quality
summaries across different languages. The
evaluation of the code demonstrates its ability to
generate accurate and coherent summaries, as
evidenced by the ROUGE scores and user feedback.
The summaries provide an effective representation
of the main ideas and key information contained in
the input text, enabling users to quickly grasp the
essence of the documents. The code’s modular and
extensible design allows for easy integration into
existing systems or applications. Its flexibility
enables further enhancements and adaptation to
support additional languages or incorporate
advanced techniques for improved summarization
performance. In conclusion, the developed
multilingual text summarization code provides a
valuable tool for researchers, developers, and users
seeking to extract essential information from text
documents in multiple languages. It showcases the
potential of natural language processing and machine
learning in addressing the challenges of cross-lingual
text summarization and opens avenues for future
advancements in the field
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