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ABSTRACT: Virtual Trial Room using Augmented Reality is a Python-based project aimed at revolutionizing the 
online shopping experience by implementing an immersive virtual trial room using augmented reality (AR) technology. 
This project utilizes Flask, Bootstrap, OpenCV, dlib, and Haarcascade models to create a platform where users can 
visualize how clothing items look on them without physically trying them on. By leveraging AR, this system offers 
users a realistic and interactive way to try on various outfits virtually, enhancing their confidence in purchasing apparel 
online. The implementation of this project demonstrates its feasibility and potential to significantly improve the e-
commerce landscape. 
 
KEYWORDS: Virtual Trial Room, Augmented Reality, Python, Flask, Bootstrap, OpenCV, dlib, Haarcascade models, 
Online Shopping. 
 

I. INTRODUCTION 
 
The landscape of retail has been significantly altered by the advent of e-commerce, while providing global consumers 
with unparalleled convenience and accessibility. The popularity of e-commerce, especially in the [1] clothing sector, 
has contributed significantly to its success. Data reveals that clothing ranks as the top-selling category in online markets 
globally, contributing significantly to revenue generation (Statista, 2019b). Various attributes contribute to clothing's 
suitability for online shopping, such as its diverse selection, the convenience of comparing options from various 
vendors, its ability to swiftly align with evolving fashion trends, and the overall ease of online purchasing. However, 
despite its numerous benefits, online shopping still faces inherent challenges, notably the inability for consumers to 
physically try on clothing items before making a purchase. Annually, the fashion sector witnesses around $62 billion in 
returns, with approximately 70% of online returns attributed to issues related to fit (Beck & Crié, 2018). Furthermore, 
nearly 56% of shoppers cite a lack of tactile experience with style and fit as the primary challenge [2] with online 
shopping. This limitation often leads to uncertainties regarding fit, style, and overall satisfaction with the product, 
consequently hindering the growth potential of online apparel sales. 
 
In response to this challenge, the Virtual Trial Room using Augmented Reality project endeavors to bridge the gap 
between traditional in-store shopping experiences and the digital realm by introducing an innovative solution powered 
by augmented reality (AR) technology. By leveraging Python-based tools such as Flask, Bootstrap, OpenCV, dlib, and 
Haarcascade models, this project aims to create a dynamic platform where users can virtually try on clothing items in 
real-time, thereby enhancing their online shopping experience and instilling confidence in their purchasing decisions. 
This introduction sets the stage for a transformative approach to online apparel shopping, emphasizing the project's 
objectives to enhance user engagement, reduce returns, and ultimately revolutionize the e-commerce landscape through 
immersive AR experiences. 
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II. LITERATURE SURVEY 
 
Augmented Reality (AR) has risen as a promising technology with versatile applications across numerous sectors, 
including but not limited to retail and e-commerce. Numerous studies have explored the integration of AR into online 
shopping platforms, particularly in the context of virtual fitting rooms, to address the challenges associated with 
purchasing apparel online [3]. 
 
Preceding the year 2000, virtual try-on technology, often referred to as virtual fitting rooms [4], was predominantly 
regarded as interactive technologies (IIT) employing 3D virtual simulation methods. These methods were intended to 
offer rotational functionalities, mix-and-match options, and 3D representations of products. While IIT focuses on 
virtual visualization involving consumers, products, and environments, 3D virtual simulation creates complete virtual 
environments.  
 
In a recent investigation, Pereira and colleagues (2011) introduced a model [5] utilizing the concept of a virtual fitting 
room for online retailing spans three distinct domains: Augmented Reality (AR), Computer Vision, and Image 
Processing. 
 
Li et al. (2019) developed a virtual fitting room system that leveraged AR technology to enable users to visualize how 
clothing items would look on them in real-time. By superimposing virtual garments onto live video feeds captured from 
users' webcams, the system provided a realistic and interactive try-on experience, significantly enhancing user 
engagement and satisfaction [6].  
 
Similarly, Park et al. (2020) proposed a virtual try-on system for clothing e-commerce that utilized deep learning 
techniques to enhance the realism of virtual clothing simulation. [7] Through the integration of advanced image 
processing algorithms and sophisticated rendering capabilities, the system achieved remarkable accuracy in simulating 
the fit and appearance of clothing items on users, thereby reducing the uncertainty associated with online apparel 
purchases. 
 
In the realm of Python-based development, frameworks such as Flask have gained widespread adoption for building 
web applications due to their simplicity, flexibility, and scalability. Additionally, libraries like OpenCV, dlib, and 
Haarcascade models have become indispensable tools for implementing AR solutions, enabling tasks such as facial 
detection, landmark recognition, and virtual object placement with precision and efficiency. 
 
Building upon the existing literature, the Virtual Trial Room using Augmented Reality project aims to contribute to the 
field by integrating state-of-the-art AR technology with Python-based tools. By harnessing the power of AR, this 
project seeks to revolutionize the way consumers interact with online apparel stores, fostering greater confidence and 
satisfaction in their purchasing decisions. 
 
This literature survey contextualizes the project within the broader research landscape, highlighting the significance of 
AR technology in improving the overall online shopping journey and providing valuable insights into the 
methodologies and techniques employed in previous studies. 
 

III. MATERIALS & METHODS 
 
The implementation of the Virtual Trial Room using Augmented Reality project involves several key components and 
methodologies: 
Flask Web Framework: Flask [8] is utilized to develop the web application, providing routes for user interaction and 
rendering dynamic web pages. 
Bootstrap: Bootstrap [9] is employed for front-end development, ensuring a responsive and visually appealing user 
interface. 
OpenCV: OpenCV [10] is used for image processing tasks, such as detecting and tracking facial features in real-time. 
dlib: The dlib [11] library is utilized for facial landmark detection, enabling precise alignment of virtual clothing items 
with the user's body. 
Haarcascade models: Haarcascade models [12] are employed for detecting and recognizing facial features, enabling the 
placement of virtual clothing items on the user's body. 
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The workflow of the system involves capturing the user's video feed through the webcam, detecting the user's face and 
facial landmarks using dlib and Haarcascade models, overlaying virtual clothing items onto the user's image, and 
rendering the augmented reality scene in real-time. Flask handles the communication between the front-end interface 
and the back-end logic, facilitating a seamless user experience. 
 

IV. WORKING & IMPLEMENTATION 
 

 
 

Fig1-Flowchart depicting working flow of proposed solution 
 
Start 
 User accesses the web application 
 User selects a clothing item to try on 
 System initializes webcam to capture user's video feed 
 System detects user's face using Haarcascade models 
 If face detected: 
 System detects facial landmarks using dlib 
 System overlays virtual clothing item onto user's image 
 System renders augmented reality scene with virtual  clothing 
 User interacts with the virtual try-on session 
 If satisfied: User proceeds to purchase the clothing item 
 If not satisfied: User selects another clothing item to try on or exits 

End 
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V. RESULTS 
 
The Virtual Trial Room using Augmented Reality project successfully demonstrates the feasibility of implementing a 
virtual fitting room using Python-based technologies. Users can interact with the system through a web interface, 
visualize virtual clothing items overlaid onto their live video feed, and experience a realistic virtual try-on session. The 
integration of Flask, Bootstrap, OpenCV, dlib, and Haarcascade models enables a smooth and responsive application 
that enhances the online shopping experience for users.  
 

 
 

Fig2-Mens/womens casuals on website portal 

 

 
 

Fig3-Womens formal Apparels on website portal 

 

 
 

Fig 4-Amalgamation of virtual object tiara on real time image 
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Fig 4b-Amalgamation of virtual object necklace on real time image 

 

 
 

Fig 4c-Amalgamation of virtual object earnings on real time image 

 

 
 

Fig 4d-Amalgamation of virtual object T-shirt on real time image 

 

 
 

Fig 4e-Amalgamation of virtual object Sunglasses on real time image 
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VI. CONCLUSION 
 
The Virtual Trial Room using Augmented Reality project presents a novel approach to addressing the challenges of 
online shopping by integrating augmented reality technology into the e-commerce landscape. By leveraging Python-
based tools such as Flask, Bootstrap, OpenCV, dlib, and Haarcascade models, this project offers users an immersive 
and interactive virtual try-on experience, thereby enhancing their confidence in making online clothing purchases. The 
successful implementation of this project underscores its potential to revolutionize the way consumers shop for apparel 
online, paving the way for future advancements in virtual fitting room technology. 
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