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ABSTRACT:

The virtual try-on technology was developed to reduce return rates, enhance customer
satisfaction, and improve the overall shopping experience by enabling users to virtually preview items
like clothes, bags, jewelry, and shoes. This project created an application that leverages OpenCV, PIL,
and Media Pipe to capture and segment the user in real time. OpenCV provides live video input,
enabling manipulation of video frames using pose tracking models. Image segmentation techniques
overlay selected items on the user’s image, providing a realistic preview. The GrabCut algorithm
removes the item’s background, allowing precise alignment with the user’s video feed. Through
contour detection and midpoint estimation, the system dynamically adjusts each item’s position
relative to the user’s frame, delivering a seamless and engaging virtual try-on experience in real time.
This approach demonstrates a practical application of computer vision to elevate e-commerce
interactions. Contour detection and midpoint estimation are used to dynamically adjust each item’s
position relative to the user, creating a realistic fit. By allowing users to see how items look on them
in real-time, this technology offers a seamless and interactive shopping experience, combining
computer vision with user-centered design for an enhanced e-commerce experience.
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1. INTRODUCTION:

To The rapid growth of e-commerce has transformed how consumers shop,offering convenience
but also increasing the likelihood of product returns due to unmet expectations in size, fit, or style.
Virtual try-on technology addresses this challenge by allowing customers to preview how products
like clothes, bags, jewelry, and shoes will look on them before making a purchase. This interactive
approach not only reduces return rates but also enhances customer satisfaction and fosters an engaging
shopping experience. This project introduces a virtual try-on application that uses advanced computer
vision techniques to provide real-time, realistic previews. Leveraging OpenCV, PIL, and Media Pipe,
the application captures live video input of the user and overlays selected items onto their image. With
image segmentation and background removal through the GrabCut algorithm, it accurately positions
virtual items in alignment with the user's movements. Contour detection and midpoint estimation
further refine the item’s fit by dynamically adjusting it within the video frame. Through these
processes, this application demonstrates how virtual try-on technology can elevate e-commerce by
giving customers a clearer, interactive view of products in real time.

By combining real-time video processing with precise item positioning, this application showcases
the potential of virtual try-on technology to bridge the gap between online and in-store experiences.
The use of OpenCV for video capture allows continuous, seamless tracking of user movements, while
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PIL and Media Pipe enable efficient manipulation of frames to integrate virtual items naturally into
the scene.
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2. RELATED WORK

In [1] This study explores how deep learning models, particularly Generative Adversarial Networks
(GANSs), are used for virtual try-on applications. It highlights different architectures that generate
realistic clothing images and apply them on body poses, facilitating realistic product visualization
across apparel and accessories. Significance: Deep learning advancements enable high-quality,
realistic overlays, improving user experience and satisfaction in virtual try-on platforms.

In [2] This paper examines the role of augmented reality (AR) in retail, with a focus on virtual try-
on solutions for products like clothes, shoes, and accessories. It also discusses the user engagement
benefits, such as reduced product returns and enhanced customer loyalty. AR solutions add
interactivity, allowing customers to try products in real-time, which increases the likelihood of
purchase and reduces returns.

In [3] This work specifically addresses the complexities of virtual try-on for jewelry and small
accessories. It describes algorithms that account for lighting, shading, and reflection to improve the
visual realism of jewelry. Significance: Jewelry requires sophisticated algorithms to capture intricate
details, including metallic textures, enhancing realism and user engagement in e-commerce.

In [4] The paper explores body shape analysis techniques and apparel simulation, allowing accurate
fitting suggestions for customers. It includes algorithms that simulate how clothing might look and feel
on different body types, enhancing customer satisfaction. Significance: By accurately simulating the
fit, virtual try-on technology can reduce customer dissatisfaction due to incorrect sizes or fits.

In [5] This research addresses the challenges of 3D scanning and reconstruction in footwear try-on
applications. It explains how to digitally replicate the foot and shoe shape to provide accurate fitting
experiences. Significance: Footwear try-on is complex, as foot dimensions vary; this work enhances
the virtual fitting experience, potentially reducing shoe return rates.

In [6] The paper investigates user experience and user-centered design in virtual try-on systems. It
considers ease of use, interactivity, and the level of personalization in applications, emphasizing the
need for user-centric design. Significance: Enhanced usability and personalization improve user
satisfaction, making virtual try-on tools more accessible and effective for a wide audience.

In [7] This paper discusses techniques like image segmentation and pose estimation to overlay
clothing on the user’s body realistically. It emphasizes using deep learning models to detect key body
parts for accurate alignment. Significance: Accurate alignment of virtual clothing reduces issues with
incorrect positioning, which can detract from the realism of virtual try-ons.

In [8] This research reviews the technical and operational challenges in implementing virtual try-
on technology for e-commerce, such as computational complexity, data security, and customer privacy.
Significance: Addressing these challenges is critical for the wider adoption of virtual try-on solutions
in online shopping platforms.

In [9] The study describes how computer vision is used to simulate realistic try-ons of bags, jewelry,
and accessories. It emphasizes the importance of factors like scale, perspective, and orientation in
creating accurate visuals. Significance: Computer vision advancements help improve the realism of
accessory try-on applications, allowing users to visualize how items like bags and jewelry would look
when worn.

In [10] This paper explores the potential of mixed reality (MR) for virtual try-on applications,
merging real and virtual environments to provide users with a more immersive shopping experience.
Significance: MR offers a more interactive experience, blending virtual products seamlessly with
physical space, which can significantly enhance customer engagement in virtual try-on.

3. PROPOSED SYSTEM:
The proposed system aims to transform online shopping by developing an innovative virtual try-
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on application that allows users to see how clothing, bags, jewelry, and shoes will appear on them in
real time. Using OpenCV, the application captures live video input from the user's camera, enabling
fluid interaction and providing an immersive experience as users move. For precise user segmentation
and pose tracking, MediaPipe will be used, ensuring that virtual items are accurately overlaid and
aligned with the user's image for a more realistic experience. Background removal will be handled by
the GrabCut algorithm, allowing for clean overlays on the video feed, which enhances the visual
quality of the displayed items.

To further increase realism, contour detection and midpoint estimation will enable virtual items to
adjust naturally with the user’s movements, creating dynamic positioning. The system will also support
multi-item try- on, encouraging users to explore different styles and combinations and boosting
creativity in fashion choices.

Customization options allow users to adjust item size, color, and style to fit their preferences, while
built-in feedback mechanisms enable users to rate their try-on experiences and suggest improvements.
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5. IMPLEMENTATION
5.1. Input Data Acquisition and Pre processing

The Input Data Acquisition and Pre-processing module is a foundational step in virtual try-on
technology, ensuring that the data captured from the user is clean, accurate, and ready for further
processing. This input data includes details like body posture, face orientation, and real-time
movements that are essential for overlaying virtual items accurately. Once the data is captured, the
pre-processing phase cleans and refines it to eliminate any potential noise or inconsistencies.
5.2. Bounding Box Detection

The Bounding Box Detection module is crucial for identifying and isolating the regions of
interest within the captured video or image, enabling accurate placement of virtual items in the virtual
try-on technology. This module employs computer vision techniques to detect and draw rectangular
boundaries, or “bounding boxes,” around key parts of the user’s body, such as the torso, arms, and
head. These boxes help define the areas where virtual clothing or accessories should be overlaid,
ensuring that items are positioned correctly and proportionally on the user’s image. By segmenting the
user's body, the bounding box detection allows the application to focus specifically on the regions
relevant to the virtual try-on experience, ignoring background elements and other irrelevant areas.
5.3. Object Segmentation with GrabCut

The Object Segmentation with GrabCut module is a key component in the virtual try-on

UGC CARE Group-1 45



Industrial Engineering Journal
ISSN: 0970-2555

Volume : 53, Issue 12, No.2, December : 2024

technology, responsible for isolating the user's body or specific body parts from the background,
allowing virtual items to be overlaid seamlessly. The GrabCut algorithm is a powerful image
segmentation technique that leverages a combination of user-defined inputs and automated processes
to create precise cutouts of the desired object—in this case, the user's body. Starting with an initial
bounding box, the algorithm iteratively refines the foreground (user) and background (surroundings)
by adjusting pixel values, resulting in a clean, well-defined silhouette.
5.4. Alpha Blending and Replacement

The Alpha Blending and Replacement module is essential in virtual try- on technology, enabling
realistic integration of virtual items with the user’s live image or video. This module blends the
segmented foreground (user) with the virtual clothing or accessories by adjusting the transparency, or
"alpha" values, of the overlapping regions, ensuring a seamless and natural appearance. Alpha blending
allows virtual items to adapt to lighting, shadows, and contours on the user's body, making the overlay
look more convincing and integrated with the user’s real environment.
5.5. Centre Detection and Alignment

The Center Detection and Alignment module is a fundamental part of virtual try-on technology,
responsible for ensuring that virtual items are accurately positioned and aligned on the user’s image or
video. This module detects the central points of key body parts, such as the torso, head, or limbs, to
create reference points for the virtual clothing or accessories. By identifying these central positions,
the module ensures that virtual items are placed symmetrically and proportionally on the user's body,
enhancing the realism and visual consistency of the overlay.
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6. ALGORTHIM
6.1. Virtual Try-on Technology

Virtual try-on technology combines augmented reality (AR) and computer vision to allow
users to see products—Ilike clothing, accessories, and cosmetics—on themselves in real time.
Widely embraced in retail, this technology addresses common online shopping concerns, such as
uncertainty about fit, style, and appearance. These systems typically function by capturing live video
or images from the user’s camera, then using algorithms to detect facial landmarks and body contours
to accurately place virtual products on the user’s image.

The process includes image segmentation, which divides the image to identify key areas like
the face and body, and background removal, often achieved with algorithms like GrabCut, to produce
a clean overlay. Real-time tracking then keeps virtual items aligned as the user moves, providing a
smooth and interactive experience. Enhanced realism, achieved through 3D modeling, advanced
graphics, and machine learning, elevates the experience, while social sharing features allow users to
share their try-on images with friends and family, encouraging purchase decisions.

Boosted Customer Confidence

Virtual try-ons give customers a realistic view of how products will look on them, alleviating
doubts about fit, style, and color. This leads to more assured purchase decisions.
Lowered Return Rates

By helping customers select the right products, virtual try-ons reduce the likelihood of returns,
saving retailers time and costs associated with processing and restocking.
Personalized Shopping Experience

Virtual try-on technology enhances shopping by allowing customers to explore different
styles, colors, and sizes, creating a tailored experience that boosts satisfaction.
Higher Customer Engagement

With interactive features and options for social sharing, virtual try-ons make the shopping
process fun and engaging, increasing the time customers spend with a brand and building loyalty.
Convenient and Safe Shopping

Virtual try-ons enable customers to try products from the comfort of home, offering a
safe and convenient alternative to in-store fitting rooms, especially valuable in the context of health
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7. RESULT:
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8. OUTPUT SCREENSHOT
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9. CONCLUSION:
In conclusion, the virtual try-on system marks a pivotal advancement in how consumers engage
with online products. By leveraging advanced technologies like OpenCV, PIL, and MediaPipe, this
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system not only improves product visualization accuracy but also elevates the overall shopping
experience. It effectively addresses common challenges such as doubts over fit and style, while also
reducing return rates, providing significant benefits to both consumers and retailers. This innovation
has the potential to revolutionize how consumers explore products, fostering stronger connections
between brands and their customers. Ultimately, integrating virtual try-on systems into e-commerce
platforms is poised to transform the retail landscape, boosting customer satisfaction and driving
business success in an increasingly competitive, technology-driven market..

7. FUTURE WORK

The future of blockchain in cloud security presents a promising opportunity to significantly
enhance data protection. By leveraging blockchain’s decentralized nature, organizations can ensure
that sensitive information is safeguarded against tampering and unauthorized access. This will allow
for greater transparency in data management and the implementation of immutable records,
improving trust in cloud-based services.

The future scope of virtual try-on technology is vast and promising, driven by advancements
in artificial intelligence, augmented reality, and machine learning. As these technologies evolve, we
can expect more sophisticated algorithms that provide highly accurate and realistic representations of
how products fit and look on users.

This will enhance the personalization of the shopping experience, enabling systems to
recommend items based on individual body shapes, styles, and preferences. Furthermore, the
integration of 3D body scanning and biometric data will allow for even more precise fitting, reducing
the likelihood of returns and improving overall satisfaction.

Additionally, as virtual reality (VR) technology continues to develop, immersive shopping
environments may emerge, where customers can navigate virtual stores and interact with products in
a lifelike setting.

Social shopping experiences, where users can share and try on items with friends in real-
time, could further enhance engagement and community around brands.
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