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ABSTRACT: The “Integrated News Summarization, Classification and Recommendation System” is an intelligent
platform designed to mitigate the challenges of information overload and the absence of personalization commonly
found in conventional news delivery systems. The proposed system integrates external news APIs with advanced
Natural Language Processing (NLP) and Machine Learning (ML) techniques to perform topic classification,
personalized recommendation generation, and automatic article summarization, thereby enhancing the efficiency and
quality of news consumption. The front-end application, developed using React, ensures cross-platform compatibility
and an interactive user interface, while Python-based backend modules manage data processing, model execution, and
analytical operations. Incorporating secure user authentication and storage mechanisms, the system ensures data
integrity and privacy. Overall, it delivers an informed, time-efficient, and personalized news reading experience,
significantly improving user engagement and content relevance.

KEYWORDS: News Summarization, NLP, Machine Learning, TF-IDF, Cosine Similarity, T5-SMALL,
Recommendation System, React, Flask, MongoDB.

L. INTRODUCTION

Traditional news applications primarily focus on aggregating content from various online sources, offering users large
volumes of information but failing to cater to contextual and personalized needs [1]. Most existing platforms rely on
basic topic-based filtering such as sports, technology, or business, without providing deeper semantic understanding of
the content. As a result, users are often overwhelmed by excessive information and forced to manually read lengthy
articles to extract key insights. The primary objective of the Integrated News Summarization and Recommendation
System is to focus the challenges by leveraging advanced Natural Language Processing (NLP) and Machine Learning
(ML) techniques [4][7]. The system automatically generates concise summaries of long news articles, organizes content
into meaningful topic-based categories, and provides personalized news recommendations based on user preferences.
By combining summarization and personalization, the solution aims to deliver a context-aware, time-efficient, and
intelligent news consumption experience [2].

II. EXISTING SYSTEM

Current news apps (e.g., major aggregators) mainly function as large-scale content aggregation platforms that collect
real-time articles from multiple publishers using APIs or feeds. They help users access diverse news in one place and
organize it into broad categories like politics, sports, and technology. They also provide trending sections based on
engagement metrics and allow limited personalization through selected topics, language, or region preferences. Some
platforms enhance engagement using multimedia content such as images and short videos. However, these systems rely
mostly on publisher metadata and basic filtering rather than true contextual analysis. They lack automated
summarization, deep user behaviour analysis, and advanced personalized recommendations. As a result, users often
face information overload and must read lengthy or irrelevant articles.

A. Drawbacks of Existing System

1. No automatic summarization.

2. Broad Classification.

3. Weak Personalization.

4. Data is scattered and not integrated from multiple sources.
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III. PROPOSED MODEL

The proposed model is an Al-driven news application designed to enhance the digital news reading experience by
reducing information overload and delivering concise, personalized content [21]. It fetches real-time news from reliable
APIs and processes articles using Natural Language Processing (NLP) and Machine Learning (ML) techniques to
present structured and relevant information to users. News articles are organized into topic-based categories using
metadata from the external API, ensuring accurate classification without additional models. The system also uses the
T5-Small transformer model to generate short summaries of lengthy articles, helping users quickly understand key
information [3]. Additionally, personalized recommendations are provided using content-based filtering techniques like
TF-IDF and cosine similarity based on user preferences and reading behaviour. The application is built with a React-
based frontend and a scalable backend to handle API communication, NLP processing, and recommendation
functionality efficiently.

A. Advantages of the Proposed System
1. Reduces Information Overload: The system provides concise summaries of long news articles using transformer-
based models, helping users quickly understand important information without reading full articles.

2. Personalized News Recommendations: By analysing user preferences and reading behaviour using techniques like
TF-IDF and cosine similarity, the system suggests news articles that match the user’s interests.

3. Time-Efficient News Consumption: Summarized content allows users to stay updated with current events in a
shorter time compared to traditional news reading.

4. Real-time News Updates: The application fetches the latest news from reliable APIs, ensuring that users always
receive up-to-date information [19].

5. Improved User Experience: A modern React-based frontend with a scalable backend ensures smooth navigation,
fast loading, and efficient processing of news data.

IV.METHODOLOGY
A. Data Gathering and Cleaning Module:

The Data Gathering and Cleaning Module serves as the foundation of the system. It fetches and prepares real-time news
data for machine learning tasks such as summarization, and analysis, and classification [20].

B. News Summarization Module (T5-SMALL):

TS5-SMALL generates short, meaningful summaries to reduce reading time while preserving key information. Uses
deep attention mechanisms in T5-SMALL to capture the relationships between words for improved semantic
understanding [6].

C. News Classification Module:

The News Classification Module organizes articles into relevant categories using automatic topic labelling provided by
the external news API. Instead of training a supervised machine learning classifier, the system relies on source-level
metadata that assigns each article to predefined topics such as Politics, Sports, Technology, Business, and Health. This
approach ensures reliable categorization while maintaining real-time performance and low computational overhead [12].

D. Personalized Recommendation Engine (TF-IDF + Cosine Similarity):

Computes content similarity between articles using TF-IDF vectors and Cosine Similarity. Tracks user reading patterns
and preferences to personalize recommendations. Continuously updates suggestions based on the latest user
interactions and trending topics [9].
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E. Application Integration Module (Flask + React PWA):
This module integrates all machine learning and backend functionalities with the React frontend to deliver a seamless
mobile user experience.

V.SYSTEM ARCHITECTURE

The News System follows a modular client—server architecture that integrates a React PWA frontend, Flask backend,
machine learning components, Mongo-DB database, and external news APIs to deliver real-time summarized and
personalized news. The frontend handles user interaction such as login, article viewing, and displaying summaries and
recommendations, while the Flask backend manages API requests, fetches news data, processes text, runs the T5-Small
summarization model, and generates recommendations using TF-IDF with cosine similarity. Mongo-DB stores user
profiles, article metadata, and interaction data, while external news APIs provide real-time articles and topic
information.
Fig 1: System Architecture
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Figure 1 shows System architecture which ensures efficient data flow, scalability, and a seamless user experience by
separating presentation, processing, and data management components.
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VI.RESULTS AND OUTPUT

Step 1: User Registration

Create Account

Join Smart News

Select Gender

Fig 2: Register Page

The Figure-2, system allows new users to create an account through the registration interface by entering details such as
name, email, mobile number, gender, address, and password. Once the information is submitted, the system securely
stores the user details in the database and creates a new account for accessing the application.

Step 2: User Login

The system allows registered users to log in by entering their email and password through the login interface. After
successful authentication, the user is granted access to the Smart News application to view personalized news
summaries and recommendations for details refer to Figure-3.

Smart News

Login to continue

vikky@gmail.com

Login

Don’t have an account? Register

Fig 3: Login Page
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Step 3: News Dashboard Display

In Figure-4, After logging in, the system displays the main Smart News dashboard where users can view trending and
recent news articles. The interface organizes news into different categories such as Health, Tech, Business, Sports, and
Recommended to help users easily browse and read relevant content.

SMART NEWSsS!!!

Hi, Vikky &
@ 9 February 2026

Trending News
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Fig 4: News Dashboard Page

Step 4: Personalized News Recommendation
In Figure-5, The system analyses the user’s reading preferences and behaviour to generate personalized news
recommendations. Using content-based filtering techniques such as TF-IDF and cosine similarity, the application

suggests relevant articles tailored to the user’s interests.
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Fig 5: Recommendation Page
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Step 5: Al-Based News Summa

rization

When a user selects a news article, the system generates a concise summary using the T5-based NLP summarization
model. This allows users to quickly understand the key points of the article without reading the entire content, with an
option to view the full article if needed, refer Figure-6 for details.
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President Trump rips Olympian Hess for comments on U.S.

@ Liked & Share

Al Summary

U.S. President Donald Trump said it was hard to cheer for American Olympians speaking out against administration policies . Trump called one such critic “a real Loser” who perhaps should have
stayed home .

Read full article —

#h Home

Fig 6: News Details Page
VII. CONCLUSION AND FUTURE SCOPE

The Integrated News Summarization, Classification, and Recommendation System was successfully designed and
implemented as an intelligent news application. The system addresses major challenges of traditional news platforms
such as information overload and lack of personalization by delivering concise, categorized, and personalized news
content in real time.

The application uses a modern technology stack with a React-based Progressive Web Application (PWA) frontend,
Flask backend, and Mongo-DB for data storage. Advanced NLP and ML techniques are integrated, including the T5-
SMALL transformer model for news summarization and TF-IDF with cosine similarity for personalized
recommendations, while topic classification is handled using reliable API-provided metadata.

Overall, the system provides a scalable, efficient, and user-friendly platform that improves news reading efficiency and
engagement. The modular architecture also allows future enhancements such as multilingual support, push notifications,
and advanced recommendation models.

The system can be improved by adding support for multiple languages and regional news, allowing users to receive
news in their preferred language and location. Advanced deep learning or hybrid recommendation models can be used
to provide more accurate and personalized news suggestions. The application can also include push notifications to
instantly inform users about breaking news and important updates. Additionally, deploying the system on cloud
platforms like AWS, Azure, or Google Cloud can improve scalability, reliability, and support for a large number of
users.
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