D
w ‘ é ISSN(O): 2320-9801
II.' I R cc E ISSN(P): 2320-9798

International Journal of Innovative Research In
Computer and Communication Engineering

(A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

Impact Factor: 8.771 Volume 13, Issue 4, April 2025

@ www.ijircce.com X ijircce@gmail.com & +91-9940572462 (L +9163819 07438



© 2025 IJIRCCE | Volume 13, Issue 4, April 2025| DOI: 10.15680/IJIRCCE.2025.1304135
VA IR | e-ISSN: 2320-9801, p-ISSN: 2320-9798| Impact Factor: 8.771| ESTD Year: 2013|

% @ m International Journal of Innovative Research in Computer
M ¥ and Communication Engineering (IJIRCCE)
IJ I RGCE (A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

Enhancing Online Shopping with ML Based
Product Comparison

Dasari Nalini Kumari', A. Mahesh Babu’, A. Zaheer?, K. Mahesh Babu’, P. Kalyan®
Assistant Professor, Department of Computer Science and Engineering, SRK Institute of Technology, Vijayawada,
Andhra Pradesh, India!

Students, Department of Computer Science and Engineering, SRK Institute of Technology, Vijayawada,
Andhra Pradesh, India?

ABSTRACT: Online shopping has revolutionized the retail industry, but consumers often struggle with selecting the
best product due to overwhelming choices and varying specifications. This paper presents a Machine Learning (ML)-
based product comparison system to enhance the online shopping experience by providing intelligent, personalized, and
efficient product recommendations. The proposed system leverages Natural Language Processing (NLP) to analyse
product descriptions, user reviews, and pricing data. It employs classification and ranking models to highlight key
differences and suggest optimal choices based on user preferences. By integrating ML techniques such as clustering,
sentiment analysis, and deep learning, the system ensures accurate and context-aware comparisons. Experimental results
demonstrate improved decision-making efficiency, reducing cognitive load for shoppers and increasing overall customer
satisfaction. This ML-driven approach has significant potential in e-commerce, offering a seamless, data-driven, and
user-friendly shopping experience.

KEYWORDS: Machine Learning, E-commerce Optimization, Product Comparison, Recommendation Systems, Data-
driven Decision Making.

L. INTRODUCTION

The exponential rise of e-commerce platforms has revolutionized the way consumers shop, offering convenience, variety,
and competitive pricing. However, with the increasing number of platforms such as Amazon, Flipkart, and Meesho, it
has become increasingly difficult for consumers to manually compare products across multiple sites. This leads to
confusion, inefficient decision-making, and missed opportunities for better deals.

To address this problem, our project titled “Enhancing Online Shopping with ML-Based Product Comparison” introduces
a web-based system that automates the process of comparing products across various e-commerce platforms. The system
employs web scraping techniques to extract essential product details such as the name, price, image, rating, review count,
and estimated delivery time. This enables users to make quick and informed purchase decisions from a unified interface.
Recognizing the instability and limitations of live scraping due to frequent website structure changes and anti-bot
mechanisms, our application is designed to be fault-tolerant. In cases where data retrieval fails, the system dynamically
generates realistic fallback data using a validation and randomization algorithm to maintain a seamless user experience.

This project not only simplifies online shopping for users but also highlights the power of automation, data handling, and
web development in solving real-world consumer challenges. It serves as a foundation for future integration of machine
learning-based recommendations, sentiment analysis from reviews, and personalized product suggestions.

II. LITERATURE REVIEW

1. Smith, J. & Gupta, A. (2023). Rate Insight: A Comparative Study on Different Machine Learning Approaches for
Rating Prediction (IEEE).
This recent study offers a comparative analysis of ML algorithms such as Support Vector Machines (SVM), Random
Forest, and Neural Networks for predicting product ratings. The study highlights that fine-tuning model parameters
and incorporating diverse features can significantly improve prediction accuracy, a finding which motivates the
inclusion of rating and review data in product comparison systems.
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2. Lee, S. & Kumar, P. (2022). E-Commerce Product Review Classification based on Supervised Machine Learning

Techniques (IEEE).
This research focuses on classifying customer reviews into distinct sentiment categories using supervised learning.
By deploying algorithms such as Logistic Regression, Naive Bayes, and SVM, the study shows that accurate
sentiment classification can enhance the reliability of customer feedback analysis. These insights underscore the
importance of understanding user sentiment as part of the broader context in product evaluation and recommendation
systems.

3. Fu Shang et al. (2020). Enhancing E-Commerce Recommendation Systems with Deep Learning-Based Sentiment
Analysis of User Reviews (International Journal of Engineering and Management Research)

This paper proposed integrating sentiment scores into recommendation systems to refine suggestions based on user
opinions. This approach proved to be more adaptive to dynamic consumer behaviour.

4. Garcia, R. & Singh, T. (2019). A Novel Approach to Recommend Products in E-Commerce (IEEE).

This study proposes a hybrid approach that synergizes collaborative filtering and content-based strategies to generate
improved product recommendations. By combining user preferences with detailed product attributes, the model
effectively reduces the cold-start problem and enhances recommendation diversity. The hybrid technique outlined in
this paper illustrates how merging different ML paradigms can lead to more robust and user-tailored recommendation
systems, an idea that parallels the multi-feature decision framework used for product comparisons in our project.

5. Chen, M. & Davis, S. (2021). Comparison of Supervised Machine Learning Models for Product Analysis (IEEE).
This paper provides an empirical evaluation of several supervised learning models including Decision Trees, K-
Nearest Neighbour’s (KNN), and Gradient Boosting in the context of product analysis. The comparative study
emphasizes that the choice of algorithm is highly dependent on dataset characteristics and the specific metrics
targeted (such as accuracy in classification or predictive consistency in regression tasks). The insights drawn from
this research reinforce the need for careful model selection and validation when building systems that rely on
heterogeneous data sources.

6. Miller, E. & Roberts, J. (2018). Analytics in Support of E-Commerce Systems Using Machine Learning (IEEE).
This foundational work explores the broader application of analytics in online retail, focusing on areas such as
customer segmentation, demand forecasting, and inventory management through ML. The study’s findings highlight
the transformative potential of ML in e-commerce systems and offer a framework within which more specialized
applications like product comparison platforms can be developed.

7. Wang, L. & Brown, D. (2023). Product Recommendation System Using Machine Learning (IEEE).

This paper reviews both collaborative and content-based filtering techniques. The study demonstrates the utility of
ML in tailoring product recommendations to individual preferences by analysing historical purchase data, user
behaviour, and product attributes. This work contributes to the evolution of recommendation systems by highlighting
both the benefits and limitations of existing methods, particularly in addressing cold-start scenarios and enhancing
recommendation relevance through model integration.
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Figure: Enhancing online shopping with ML Based Product Comparison
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EXISTING SYSTEM
The current landscape of online shopping platforms, such as Amazon, Flipkart, and Meesho, provides users with vast
product listings and customer reviews. However, these platforms rely heavily on keyword-based search and manual
comparison mechanisms, which often result in information overload, user confusion, and time-consuming decision-
making. While some e-commerce platforms offer basic recommendation systems, they lack personalized, intelligent
product comparison features based on machine learning.
Most existing systems:

e Depend on traditional filters such as price, rating, and brand, which are limited in scope.

e Do not incorporate advanced ML models for dynamic product comparison based on user preferences, sentiment

analysis, or real-time trends.

e  Lack integration across multiple platforms, making cross-platform comparison difficult for users.

e Provide limited interpretability, showing only numerical ratings without analysing review quality or reliability.
Although several ML-based recommendation systems exist, they are primarily focused on recommending products rather
than enabling an in-depth comparative analysis based on features, sentiments, and pricing.

III. PROPOSED SYSTEM

The proposed system aims to enhance the online shopping experience by introducing a Machine Learning-based product
comparison platform that integrates data from multiple e-commerce websites such as Amazon, Flipkart, and Meesho.
Unlike traditional comparison tools, this system leverages web scraping, natural language processing (NLP), and
supervised ML models to extract, analyse, and compare product data more intelligently.
Key Features:
e  Cross-platform Scraping: Automatically gathers product information (title, price, ratings, reviews, etc.) from
multiple platforms using Python-based scrapers.
e ML-based Review Analysis: Applies machine learning models to classify and analyse customer reviews for
better sentiment understanding.
e Feature-wise Comparison: Compares products based on multiple attributes such as price, brand, rating, and
review sentiment, not just surface-level information.
e User-centric Insights: Offers intelligent recommendations and comparisons by summarizing data in a user-
friendly format, enhancing decision-making.
e Scalable Architecture: Designed to support various categories of products and capable of incorporating
additional platforms in the future.
By integrating machine learning models with real-time product data, the proposed system provides a more informed,
accurate, and efficient comparison tool that significantly improves online shopping effectiveness for users.

IV. METHODOLOGY

The proposed system, titled "Enhancing Online Shopping with ML-Based Product Comparison", aims to collect, process,
and analyse product data from multiple e-commerce platforms using machine learning and natural language processing
techniques. The methodology is divided into multiple systematic phases:
1. Data Collection
The first step involves real-time scraping of product information such as title, price, rating, number of reviews, and
description from major e-commerce platforms—Amazon, Flipkart, and Meesho. Python libraries such as BeautifulSoup,
Selenium, and Requests are used for efficient and dynamic data extraction. Each scraper is tailored to handle the unique
structure of HTML elements on these platforms.
2. Data Preprocessing
The raw scraped data often contains missing values, HTML tags, special characters, and irrelevant content. Therefore,
preprocessing is carried out, which includes:

e Removal of duplicates and null values

e  Cleaning text fields using regular expressions

e Standardizing units and values (e.g., prices, ratings)

e Encoding categorical variables for model compatibility
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3. Feature Extraction
After preprocessing, relevant features are extracted that significantly impact product comparison and recommendation.
These include:
e Product Title & Description: Tokenized and cleaned for NLP-based analysis
o Ratings & Reviews: Aggregated for sentiment analysis
e  Price: Used for affordability comparison
e Platform Name: Helps in differentiating between sources
4. Sentiment Analysis
To analyse customer perception, sentiment analysis is applied to product reviews using NLP techniques. The TextBlob
and NLTK libraries are used to classify reviews as positive, neutral, or negative. This helps identify products with
favourable feedback beyond numeric ratings.
5. Machine Learning Modelling
A supervised machine learning model is trained using labelled product data to rank or recommend products based on
user-centric parameters such as:
e Rating and sentiment score
e  Price-to-performance ratio
e  Platform trust score
Models such as Random Forest, Support Vector Machine (SVM), and Naive Bayes are evaluated for classification and
prediction accuracy.
6. Product Comparison Module
Using the processed and analysed data, the system compares products across different platforms. It highlights:
e  Best price among platforms
e  Best-rated product
e  Most reviewed product
e  Overall top recommended product
7. User Interface
A user-friendly web interface is developed using Flask, enabling users to input a product name and view the comparison
results. The Ul fetches real-time data and displays summarized insights in tabular and graphical formats.
8. Evaluation and Testing
The system is tested using a dataset of popular product categories like electronics and fashion. Evaluation metrics include:
e  Model Accuracy
e  Precision, Recall, F1-Score
e Time Efficiency for scraping and comparison

V. RESULTS
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VI. CONCLUSION

In this project, a machine learning-based multi-platform product comparison system was designed and implemented to
enhance the online shopping experience. The system effectively integrated web scraping, sentiment analysis, and machine
learning algorithms to provide users with intelligent product recommendations based on real-time data from Amazon,
Flipkart, and Meesho.

By leveraging Natural Language Processing techniques for sentiment analysis and supervised learning models for rating
and product prediction, the system achieved high accuracy in determining the most cost-effective and reliable products.
The integration of multiple e-commerce platforms enabled comprehensive price comparison, while user reviews and
ratings were used to ensure that recommendations were not solely price-driven but also reflected product quality.

Experimental results demonstrated the system’s robustness and practical value, with high performance in sentiment
classification (accuracy of 86.4%) and product recommendation (up to 92.1% accuracy using Random Forest). The user
interface was evaluated positively for usability, further reinforcing the system's applicability in real-world online
shopping scenarios.

In conclusion, the proposed system serves as a powerful decision-support tool for consumers, simplifying the shopping
process and promoting smarter purchasing decisions. It also lays a foundation for future advancements in personalized
recommendation systems and cross-platform e-commerce analytics.
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