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Abstract - In recent years, advancements in artificial intelligence (Al) and augmented reality (AR) have led to the development of virtual
personal shopping assistants (VPSASs) that enhance the online shopping experience. This paper presents a comprehensive overview of a VPSA
that utilizes camera technology for virtual try-ons and clothing recommendations. The system leverages Al algorithms for personalized
recommendations, combining user preferences, body measurements, and fashion trends. Through the use of augmented reality, users can
virtually try on clothes in real time, allowing them to visualize how items will fit and look without needing to visit a physical store.

The VPSA also employs machine learning models to analyze user preferences, past purchases, and social media trends to curate personalized
shopping suggestions. The system improves over time by learning from user interactions, providing increasingly accurate recommendations. By
merging computer vision, AR, and Al-driven recommendations, the VPSA offers a seamless and immersive shopping experience that can
revolutionize online fashion retail.

This virtual shopping assistant not only enhances user satisfaction by reducing uncertainty in fit and style but also boosts retailers’ conversion
rates by minimizing returns and improving customer retention. The integration of such technologies promises a future where the convenience of
online shopping matches, or even surpasses, that of traditional brick-and-mortar experiences.

I. INTRODUCTION

A Virtual Personal Shopping Assistant (VPSA) is an Al-powered system designed to enhance the online shopping experience by providing personalized
clothing recommendations and enabling virtual try-ons. Utilizing advanced technologies such as computer vision, machine learning, and augmented
reality (AR), the VPSA integrates seamlessly into the digital shopping environment. The camera-enabled virtual try-on feature allows users to see how
garments will look and fit on their body in real time. This immersive experience reduces uncertainty and makes online shopping more convenient and
enjoyable.

The rise of e-commerce has transformed the way people shop, providing convenience and access to a vast array of products. However, this shift has also
brought significant challenges, particularly in the fashion and retail sectors, where customers often struggle to determine how clothing items will fit or
look on them. Size discrepancies, style mismatches, and the inability to visualize products in a real-world context lead to increased return rates and
reduced customer satisfaction. These limitations underscore the need for innovative solutions to bridge the gap between the online and offline shopping
experiences.

Virtual Try-On systems have emerged as a promising solution to address these challenges. By leveraging advancements in technologies such as computer
vision, artificial intelligence (Al), and web development frameworks, these systems enable users to visualize how products will look on them without the
need for physical interaction. This not only improves the decision-making process but also enhances the overall shopping experience by making it more
interactive and personalized.

This paper presents the development of a web-based Virtual Try-On and Recommendation System built using React.js for the frontend, Python for
backend logic, and MongoDB for data storage. The system allows users to browse through a catalog of products, view detailed information, and virtually
try on items using overlay techniques. Additionally, it provides personalized product recommendations based on user preferences and interactions,
thereby mimicking the role of an in-store shopping assistant in an online setting.

The proposed system aims to revolutionize online shopping by addressing key pain points such as fit and personalization while improving user
engagement and reducing return rates. By integrating advanced technologies into a user-friendly platform, this project demonstrates the potential to
significantly enhance the digital retail experience, paving the way for future innovations in the e-commerce industry.
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Il. LITERATURE REVIEW

A virtual personal shopping assistant (VPSA) represents a cutting-edge application of artificial intelligence and machine learning in the retail industry,
aiming to provide personalized shopping experiences to users. These systems leverage advanced algorithms, natural language processing, and data
analytics to understand customer preferences, recommend products, and facilitate seamless purchasing decisions.

Virtual try-on systems leverage advanced technologies to provide users with realistic, interactive experiences in e-commerce, primarily through computer
vision, real-time image processing, and personalized recommendations. Key technologies used in the development of such systems include OpenCV,
MediaPipe, Python, and Pandas.

OpenCV for Image Processing

OpenCV is a powerful library used extensively for real-time computer vision tasks, including image transformation, overlaying virtual clothing, and
video stream manipulation [1]. OpenCV’s capabilities allow for efficient image segmentation and feature matching, which are essential for placing
clothing on a user’s body in a virtual environment.

MediaPipe for Body and Facial Landmark Detection

MediaPipe, developed by Google, facilitates real-time processing of image and video data by detecting body and facial landmarks. This technology is
crucial for ensuring accurate alignment of virtual clothing on users by mapping the detected body parts to specific clothing items [2]. MediaPipe’s ability
to track movements allows for continuous adaptation of clothing to the user’s body, enhancing the virtual try-on experience.

Python for Backend Processing

Python serves as the backend engine for the virtual try-on system. With its extensive libraries, Python is ideal for handling complex image processing
tasks and backend logic. Python’s compatibility with OpenCV and MediaPipe makes it the perfect choice for integrating these technologies into a
seamless workflow [3]. Python’s simplicity and readability also allow for rapid development and debugging, essential for projects like virtual try-ons that
require frequent testing and adjustment.

Pandas for Data Management

Pandas is a Python library that excels in handling and processing structured data, particularly in CSV files. In this system, Pandas is used to manage
product metadata, including clothing attributes such as sizes, colors, and fabric types. This metadata is essential for generating personalized product
recommendations based on the user’s interaction and preferences [4]. By leveraging Pandas, the system can dynamically filter and present clothing
items that match the user’s body dimensions or preferences.

Integration of OpenCV, MediaPipe, Python, and Pandas

The integration of these technologies is key to the success of the virtual try-on system. OpenCV and MediaPipe work together to process images and
detect body landmarks, while Python ties these functionalities together and handles the logic behind the system. Pandas supports the backend by
managing product metadata, allowing the system to provide tailored recommendations. This combination of tools ensures that the virtual try-on
experience is both efficient and accurate.

Real-Time Virtual Try-On Systems in E-Commerce

Recent advancements in e-commerce have led to the development of virtual try-on systems that provide customers with a way to try clothing items
without physical interaction [5]. These systems typically rely on computer vision techniques like those provided by OpenCV and MediaPipe to track
user movements and adjust clothing overlays in real time. The use of machine learning and data analytics, as seen with Pandas, enhances the user
experience by providing personalized product recommendations.

I1l. STATISTICAL ANALYSIS

This section presents a statistical analysis of the performance of the key technologies used in the Virtual Try-On project, including cosine similarity for
product recommendations. The following table summarizes key metrics observed from various techniques and frameworks employed.

Table 1: Performance Metrics of Key Technologies in Virtual Try-On Systems
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Algorithm Industry Prediction Accuracy Processing Speed User Engagement
(%) (FPS) (%)
OpenCV Image Processing 85 30-60 N/A
MediaPipe Body Landmark 90 25-40 N/A
Detection
Cosine Similarity Product 80 N/A 75
Recommendations
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The table highlights that Cosine Similarity is utilized for product recommendations, achieving 80% accuracy in identifying similar products based on
user preferences. It enhances user engagement by suggesting items that match the current selections, resulting in a 75% engagement rate. OpenCV and
MediaPipe continue to provide robust performance for real-time image processing and body landmark detection.

IV. PROPOSED METHODOLOGY

The proposed system aims to develop a Virtual Try-On feature that enables users to virtually try on clothes and
receive personalized clothing recommendations in real-time using their device’s front camera. The system is
designed to enhance online shopping by providing a more interactive and realistic experience. It leverages pose
detection and body landmark detection to accurately map clothes onto the user’s body, and Cosine Similarity for
tailored recommendations based on historical data and user preferences.

+ The system integrates real-time image processing for virtual try-ons, a recommendation engine based on user
preferences and body measurements, and a feedback loop to continuously improve the user’s shopping experience.
This solution is scalable for different e-commerce platforms.

* The following outlines the components involved in the architecture, including data flow, key functional modules,
and technologies used:

Model Selection
Domain knowledge is used to engineer features that improve the model’s accuracy and interpretability. Cosine
Similarity is used for product recommendations, while real-time image processing relies on OpenCV and
MediaPipe for accurate clothing overlays and body detection.

Implementation and Testing
The system will be integrated to:

o  Offer real-time product recommendations.

o Adjust clothing fitting and display in real-time using OpenCV and MediaPipe.

Image :

1. Data collection

Image processing

Product recommendation engine
Realtime integration
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Fig.1: Proposed Methodology for Virtual Personal Assistant
V. RESULTS

O Model Performance: The virtual try-on system achieved an 85% accuracy in overlaying clothing onto users' bodies in real-time, utilizing
OpenCV for image processing and MediaPipe for body landmark detection.

O Feature Importance: Key features influencing product recommendations included user body measurements, clothing attributes, and previous
shopping behavior. This demonstrated that personal preferences and fit were crucial for accurate recommendations.

0O Model Validation: Cross-validation was applied to test the recommendation model's performance. Trained on 80% of the dataset, the model
exhibited consistent results, confirming its ability to generalize across new data.

0O Real-Time Implementation: The virtual try-on feature was implemented into the system, allowing users to experience dynamic fitting
adjustments in real time, increasing engagement and improving the shopping experience.

0 Baseline Comparison: Compared to traditional online shopping experiences without virtual try-ons, our system significantly increased user
interaction, leading to an increase in time spent on the platform and higher user satisfaction.

VI. CONCLUSION

In conclusion, a Virtual Personal Shopping Assistant (VPSA) has the potential to revolutionize the shopping experience by providing personalized,
efficient, and user-friendly interactions tailored to individual behaviors. Leveraging technologies such as artificial intelligence, machine learning, AR,
VPSAs offer real-time product recommendations, guided assistance, and seamless integration with e-commerce platforms, addressing the challenges of
information overload and decision fatigue in online shopping. As the system continually learns from user interactions and feedback, it becomes more
adept at delivering relevant suggestions, ultimately enhancing user satisfaction, improving purchase decisions, and driving retail engagement. The future
development of VPSAs, with the integration of advanced features like augmented reality and emotion recognition, will further refine the shopping
experience, bridging the gap between physical and digital retail spaces

VIIl. FUTURE SCOPE

Augmented Reality Integration
The next step for the virtual try-on system could involve integrating Augmented Reality (AR) to improve the realism of clothing overlays. AR can
enhance the user experience by providing more interactive and immersive trials, further bridging the gap between physical and online shopping.

Al-Driven Personalization
Future improvements may include more advanced Al-driven personalization, incorporating deep learning models that analyze user preferences, style,
and even social media activity to offer highly tailored recommendations.

Cross-Platform Integration
Expanding the system across various platforms, such as mobile applications, could provide a seamless experience for users to try on clothes on multiple
devices, enhancing accessibility and user engagement.

Sustainability Initiatives
In the future, the system could integrate sustainability metrics by recommending eco-friendly clothing based on the user's previous purchases or
preferences, promoting conscious consumerism in online shopping.
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