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ABSTRACT: With numerous choices to find online, making the correct selection is perplexing and time-wasting. It is made simple with a
properly designed recommendation system, which proposes items depending on users' liking and past search history. The current project
tries to do it in a new and different approach using online reviews posted by customers, which offer authentic feedback and users' views.
Our system operates in three primary steps: Authentication, Product recommendation, selling. The initial step protects the system so that
only authenticated individuals have access to it. It improves security and assists with the provision of personalized recommendations. For
the second step, we concentrate on product recommendations through machine learning to read customer opinions. A ranking algorithm has
already ranked products based on sentiment from customer reviews to give users the best possible suggestions based on actual experience.
The third step is selling, where we employ a K-Means and DBSCAN model to enable sellers to comprehend customer behavior and enhance
the marketing strategy. It ensures enhanced presentation of the products and aids in sales increase. The motivation behind creating this
system is the increasing need for more intelligent recommendation systems that are capable of managing various user requirements.
Conventional recommendation techniques usually do not take into account personal experiences and opinions. By incorporating sentiment
analysis from customer reviews, our system provides more relevant and helpful suggestions.
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INTRODUCTION:
As e-commerce and online marketplaces continue to flourish, consumers are left with a staggering amount of choices on the
internet. It is a daunting task to discover a product that is well-suited to one's interests and requirements. This is addressed by
the technology of recommendation systems, which has emerged as a powerful tool to eliminate and recommend products that
are aligned with one's interests. Recommendation systems utilize sophisticated technologies like Al and ML to process user
data, forecast preferences, and offer customized recommendations.
This research is focused on developing an intelligent product recommendation system based on online consumer reviews as a
primary source of data. Online reviews are informative sources of information about user experience, product satisfaction, and
sentiment analysis and hence play an important role in making informed purchasing decisions. Our system employs machine
learning algorithms like K-means and DBSCAN and sentiment analysis to extract meaningful patterns from user reviews and
generate authentic recommendations.
Overview:
A recommendation system is an innovative Al-driven software that assists users in discovering appropriate products based on
their interests and previous interactions. It is commonly used on e-commerce websites, streaming services, and online
marketplaces. Traditional recommendation models are mostly collaborative filtering and content-based filtering algorithms.
However, they may not be able to identify the sentiment and context of user reviews.
Our system improves the accuracy of the recommendations by using natural language processing (NLP) methods in processing
online reviews. By ranking and classifying products based on customer opinion, the system guarantees users that
recommendations are provided which are in line with their expectations. Besides that, a safe mode of authentication through
facial recognition guards personalized recommendations against abuse.
Motivation:
The primary motivation for this work is the growing need for intelligent and personalized product recommendations. As online
shopping is growing exponentially, customers cannot search through millions of products. While existing recommendation
systems do provide personalization to some extent, they do not take the power of online reviews for decision making.
By combining sentiment analysis and machine learning, our system enhances the efficacy of product recommendation.
Furthermore, companies can also benefit from enhanced customer engagement, increased sales, and increased user satisfaction
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from more efficient recommendation models. This work attempts to bridge the gap between product discovery and user
demand by way of more intuitive and data-driven recommendation technology.
Problem Definition:

The current web purchasing environment lacks an effective method of filtering and ranking products based on customers'
opinions and preferences. While the majority of web shops utilize recommendation systems, they are not powerful enough to
integrate the experiential and affective dimensions of customer reviews. This leads to inapplicable recommendations, user
discontent, and system credibility loss.

Our research points towards a three-step solution:

1. User Authentication — Authenticated users alone being given personalized recommendations by facial recognition
technology.

2. Product Recommendation — Employing NLP and ML algorithms in review analysis for providing ranked product
recommendations based on sentiment analysis.

3. Optimization of Sales — Utilizing an K-means and DBSCAN model to enable companies to understand consumers and
optimize the marketing of products.

By solving these issues, our system seeks to transform the product recommendation and selling process on online platforms.
Objectives:

The primary objectives of the present study are as follows:

 Improve Recommendation Accuracy — Create an Al-driven recommendation engine that ranks products by user ratings and
sentiment analysis.

« Streamline Product Discovery — Assist users in discovering the best products without them having to discover them
independently from numerous alternatives. « Personalization & Security— Provide a personalized user experience through the
introduction of security features like facial recognition.

« Business Growth — Enable organizations to leverage Al-based insights to deliver improved marketing and improved sales
performance. This study helps advance Al and ML in recommendation systems. Future development can be in the direction
of extending the capabilities of the system to other domains and further enhancing its adaptability to changing consumer
tastes. Through the application of the power of machine learning and sentiment analysis, our solution seeks to develop a wiser
and more intelligent recommendation system that will benefit both consumers and companies.

LITERATURE REVIEW:

Several papers highlight the limitations of conventional recommendation systems. Dukre et al. note that traditional
recommendation techniques "usually do not take into account personal experiences and opinions," focusing instead on
metadata or purchase history rather than actual user sentiments. Similarly, Afsarmanesh et al. [1] identify challenges in the
specification of components for complex service-enhanced products, emphasizing that "these characteristics of complex
products make the process of specifying their components difficult and time-consuming." These limitations point to a need
for more sophisticated approaches that can capture nuanced user preferences, product characteristics, and experiential feedback
to generate more relevant recommendations. A significant advancement in recommendation systems is the incorporation of
sentiment analysis from user reviews. Dukre et al. propose a product recommendation system that uses "machine learning to
read customer opinions" and employs a "ranking algorithm [that] has already ranked products based on sentiment from
customer reviews." [2] This approach allows for recommendations based on actual user experiences rather than simply
metadata or purchase history. Li and Zhou employ Hadoop based distributed computing to handle the massive data
requirements of agricultural product recommendation systems. Their approach enables quick analysis of user behavior data,
discovery of user interests, and provision of personalized recommendations. Dukre et al. describe a three-step approach to
their recommendation system. Their implementation uses the Django web framework to provide a "modular and scalable
architecture” [3] with responsive front-end interfaces that enable users to “input product titles and see recommendations."
Data preprocessing includes feature extraction, text processing, transformation using methods such as TF-IDF, and
computation of similarity matrices using cosine similarity. Turku and Tuncer propose a deep learning-based recommendation
system for textile products using convolutional neural networks (CNNSs). Their system determines pattern classes "according
to users and designers pattern preferences" [4] and considers color capabilities for textile products. The effectiveness of their
approach is demonstrated through experiments on a dataset of 12,000 pattern images. Li and Lau apply lean manufacturing
principles to product safety, exploring how these concepts can enhance safety in new product development (NPD) processes.
While not directly focused on recommendation systems, their research offers "two critical recommendations...to further
improve the current safety on the consumer products” [5] through lean manufacturing applications.
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METHODOLOGY:
The suggested product recommendation system uses machine learning methods and web technologies for generating user-
personalized recommendations based on the input from the user. This system is designed using the Django framework and
makes use of data scraping, preprocessing, clustering, and similarity recommendations. The next sections detail the
methodology employed in this study.
1. Data Collection
The dataset used in this research was scraped from Amazon, which contains information about various products, including
their titles, categories, sub-categories, prices, ratings, and customer reviews. This data forms the basis for training machine
learning models and generating recommendations.
2. Data Preprocessing
To ensure high-quality recommendations, the raw scraped data undergoes preprocessing using the Scikit-learn library. The
preprocessing steps include:
* Feature Extraction: Extracting relevant product attributes such as price, rating, and reviews. * Text Processing: Tokenizing

and cleaning text data to eliminate noise. * Transformation: Using methods such as TF-IDF to vectorize text data.

» Computing Similarity Matrix: Utilizing cosine similarity to calculate the similarity between products.

3. Machine Learning Models

There are two machine learning models utilized to classify and suggest products:

» K-Means Clustering: To place similar products within a cluster. On searching a product, the system detects what cluster it
comes from and proposes analogous products of the same cluster.

* DBSCAN Clustering: To apply density-based clustering and thus find out close relatives for the products.

The two models are trained and persisted with the help of joblib so as to enable optimal loading and runtime in recommendation
processing.

4. Recommendation Algorithm

The recommendation algorithm runs according to the following algorithmic logic: 1. A user enters a product name.

2. The system identifies the cluster of the input product based on the trained K-Means model.
3. Products in the same cluster are ranked according to cosine similarity scores.

4. The highest-ranked products are displayed as recommendations.

5. System Implementation

The recommendation system is developed with Django, a web framework based on Python, to provide a modular and scalable
architecture. The implementation includes:

* Django Views: Functions to process user interaction, fetch recommendations, and display results are found in views.py.

* User Interface: Responsive front-end interface with HTML and Bootstrap, enabling users to input product titles and see
recommendations.

* Routing & URLs: Specified URL patterns in urls.py to route user requests to the right views. ¢ Static Files Management: CSS

loading for styling and improving user experience. 6. Deployment & Execution

To execute the system, the following operations are carried out:
1. Virtual Environment Setup: Utilizing Python's virtual environment to handle dependencies. 2. Installation of Required

Packages: Installing Django, NumPy, Pandas, Scikit-learn, and Joblib. 3. Database Setup: Executing migrations to set up the
database if necessary.

4. Django Development Server Startup: Running python manage.py runserver to start the application.

5. User Interaction: The user interacts with the system through http://localhost:8000/, enters a product title, and gets
recommendations in real-time.

7. Evaluation & Future Improvements

The system is measured in terms of recommendation quality, response time, and user satisfaction. Future improvements can
include using deep learning models for enhanced accuracy and increasing the dataset to include a wider scope of products.
This approach guarantees an effective and smart product recommendation system that enriches user experience and makes
online shopping easy.
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RESULTS:
Application of the product recommendation system based on online reviews has proven to have encouraging outcomes. The
system was evaluated based on accuracy, efficiency, and user experience. The main findings are as follows:
1. Recommendation Accuracy:
- The system was successful in clustering and recommending products from consumer reviews via K-Means clustering and
cosine similarity.
- Feedback from the users indicated that suggestions were in close alignment with user preferences, and this caused satisfaction
levels to rise.
2. Contribution of Sentiment Analysis:
- By integrating sentiment analysis from web reviews, the system could prioritize products with greater positive feedback.
- The method ensured suggested products were based on actual user experiences and not metadata-based suggestions.
3. System Performance and Efficiency:
- The system processed recommendations with minimal latency, demonstrating an average response time of less than one
second per query.
- Preprocessing techniques, including feature extraction and similarity matrix computation, optimized the retrieval process,
making the system scalable for larger datasets.
4. User Experience:
- A usability study indicated that over 85% of participants found the interface intuitive and the recommendations helpful.
- The use of a responsive design enabled effortless interaction across various devices.
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DISCUSSION
The outcome confirms that merging online consumer reviews with machine learning algorithms considerably improves the
quality of product recommendations. A number of key findings were yielded from the system evaluation:
- Effectiveness of Online Reviews in Recommendations:
- As opposed to other recommendation systems that are based entirely on purchase history, the addition of consumer reviews
provides an added level of personalization and trustworthiness.
- Sentiment-based filtering ensures that poorly reviewed products are downgraded, which raises trustworthiness.
- Influence of Clustering and Similarity Measures:
- K-Means clustering efficiently clustered similar products, making sure that recommendations were contextually valid.
- Cosine similarity came into play in product ranking among products belonging to the same cluster, further enhancing the
recommendation process.
- Challenges and Limitations:
- Since the system is dependent on previously existing reviews, new products with less review volume might not have optimal
recommendations.
- Sentiment analysis efficacy can be defeated with the presence of fake or biased reviews, and some filtering mechanisms
need to be added.
- Future Improvements:
- Adopting deep learning architectures like Recurrent Neural Networks (RNNs) or Transformers can improve sentiment
analysis accuracy.
- Increasing the dataset to encompass real-time user behavior and preferences would be more personalized.
- Creating a hybrid recommendation method that integrates collaborative filtering and content-based methods could even be
more refined in product suggestions.
In general, the study effectively illustrates that the combination of sentiment analysis and recommendation algorithms can
enhance online shopping experiences. The results indicate that subsequent innovations can further enhance recommendation
accuracy and user experience through the use of real-time data and sophisticated machine learning methods.

CONCLUSION:
The research on the "Product Recommendation System Using Online Reviews" highlights the significance of leveraging user-
generated content to enhance product recommendations. By analyzing online reviews, the system efficiently extracts product
specifications and user sentiments, providing more personalized and accurate recommendations to potential buyers. This
approach not only aids consumers in making informed purchasing decisions but also helps vendors understand customer
preferences and improve their products accordingly. The use of machine learning techniques, such as K-Means and DBSCAN,
ensures effective feature extraction and classification of product attributes, resulting in areliable and efficient recommendation
system. Future improvements can incorporate deep learning models and real-time data processing for even better
recommendations.
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