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 ABSTRACT : 

The "AI-Powered Virtual Try-On System for Fashion Designing" 

is an innovative solution aimed at transforming the fashion retail 

and design industry through advanced technologies such as 

artificial intelligence (AI), computer vision, deep learning, and 

augmented reality (AR). This platform enables customers and 

designers to digitally visualize garments on real-time human 

models, reducing dependency on physical trials and enhancing 

personalization. The system leverages body measurement 

extraction, 3D garment simulation, and generative AI to provide 

realistic fitting experiences. It significantly minimizes production 

costs, reduces return rates in online shopping, and improves 

customer satisfaction. With features such as personalized 

recommendations, real-time fabric simulation, and cross-platform 

accessibility, the system sets a new benchmark in virtual fashion 

innovation. The rapid growth of e-commerce and digital fashion 

has increased the demand for interactive and personalized 

shopping experiences. This paper/project proposes an AI-powered 

Virtual Try-On (VTO) system that enables users to visualize how 

garments would appear on them without physical trials. The 

system integrates advanced computer vision and deep learning 

techniques, including human body segmentation, pose estimation, 

and garment warping, to generate realistic try-on results. By 

leveraging state-of-the-art models such as CP-VTON and pose-

guided networks, the proposed solution accurately aligns and 

overlays clothing items onto user images while preserving fabric 

details, body shape, and occlusions. Additional features such as 

size adjustment, color and pattern customization, and designer-

oriented garment uploads enhance flexibility for both consumers 

and fashion designers. The system aims to reduce product return 

rates, improve customer satisfaction, and accelerate the design-to-

market pipeline in the fashion industry.  

 

Keywords – AI in fashion, virtual try-on, computer vision, 3D 

garment simulation, augmented reality, generative AI, fashion 

design technology. 

 

 

 

 

  

1. INTRODUCTION  

The fashion industry is undergoing a major digital transformation, 

driven by advances in artificial intelligence (AI), computer vision, 

and immersive technologies. Traditional shopping methods often 

require physical trials, which are time-consuming, limited by 

geographical constraints, and contribute to high return rates in 

online retail. With the growth of e-commerce and the increasing 

demand for personalized experiences, virtual try-on (VTO) 

systems have emerged as a promising solution to bridge the gap 

between physical and digital fashion. 

An AI-powered virtual try-on system enables users to upload their 

images or select virtual avatars to visualize how different garments 

would appear on them in real time. This technology leverages deep 

learning models for human segmentation, pose estimation, and 

garment warping, ensuring realistic alignment of clothing with 

body shape, posture, and natural textures. In addition, features such 

as size customization, pattern and colour modification, and 

interactive previews empower consumers to make informed 

purchasing decisions while providing designers with powerful 

tools to prototype and showcase new collections. 

Beyond enhancing user experience, virtual try-on systems offer 

significant benefits to the fashion industry. They reduce logistical 

challenges such as product returns, support sustainable practices 

by minimizing waste in the design and production cycle, and 

enable brands to reach global audiences more effectively.  

 

2. EXISTING SYSTEM : 

2D Overlay-Based Systems 

Early virtual try-on solutions relied on directly overlaying 2D 

garment images onto user photos. These methods were simple and 

computationally inexpensive but lacked realism. They failed to 

account for body pose, garment deformation, and occlusion, 

resulting in unnatural outputs. 

Deep Learning-Based Image Warping 

Recent advancements introduced models such as VITON (Virtual 

https://ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                          Volume: 09 Issue: 10 | Oct - 2025                                 SJIF Rating: 8.586                                          ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM52974                                                 |        Page 2 
 

Try-On Network) and CP-VTON (Cloth Parsing Virtual Try-On 

Network). These systems use human segmentation, pose 

estimation, and geometric matching to warp garments onto target 

bodies more accurately. While they preserve garment patterns and 

improve realism compared to overlay methods, challenges such as 

blurry results, artifacts, and misalignment in complex poses remain 

unresolved. 

3D Model-Based Systems 

Another class of systems utilizes 3D human body reconstruction 

and physics-based cloth simulation. Frameworks like SMPL 

(Skinned Multi-Person Linear Model) enable detailed 3D avatars 

and realistic garment draping. Although these approaches offer 

higher realism, they require extensive 3D garment datasets, are 

computationally expensive, and are less suitable for real-time 

deployment in consumer environments. 

Augmented Reality (AR) Applications 

Commercial platforms, particularly in retail, often use AR filters 

to let customers try accessories like glasses, hats, or shoes in real 

time. These solutions enhance engagement but are limited in scope. 

They do not provide full-body garment try-on, nor do they offer 

realistic fitting or fabric behaviour essential for fashion designing. 

Limitations of the Existing System  

1. Lack of Realism in 2D Overlay Methods 

Simple overlay-based approaches cannot adapt garments to body 

shape or posture. 

2. Blurriness in Deep Learning Models 
Although frameworks like VITON and CP-VTON improve 

garment warping, they often produce blurry textures, distorted 

logos, or incomplete edges. 

3. High Computational Cost in 3D Systems 
3D avatar and physics-based cloth simulation approaches provide 

realistic fitting and movement but demand extensive 3D garment 

datasets and powerful computational resources. 

 4. Limited Scope of Augmented Reality (AR)         

Applications 
Most commercial AR solutions focus only on accessories such as 

glasses, shoes, or hats. They lack the capability to handle full-

body garments and fail to capture realistic fitting, material 

texture, or size customization. 

  

  

    3. PROPOSED SYSTEM  

          The proposed system introduces an AI-powered virtual try-

on framework designed to overcome the shortcomings of existing 

solutions by combining deep learning, computer vision, and 

interactive design tools into a unified architecture. The system 

enables users to upload their images or select avatars, upon which 

garments are digitally fitted with high realism. Human body 

segmentation and pose estimation are employed to accurately 

extract body regions and key points, ensuring that garments align 

naturally with body shape and posture.   

           Advanced garment warping techniques are then applied to 

adapt clothing items to diverse poses, while refinement models 

enhance fabric details, textures, and occlusions to produce lifelike 

results. In addition to realism, the system provides interactive 

customization features such as garment resizing, colour 

modification, and fabric pattern changes, making it useful not only 

for consumers but also for fashion designers who require flexibility 

in prototyping and showcasing collections. Unlike conventional 

augmented reality filters or computationally expensive 3D 

simulations, this system achieves a balance between quality and 

efficiency, offering low-latency outputs that are suitable for real-

time applications.  

             Furthermore, its scalable cloud-based architecture 

supports integration with e-commerce platforms, thereby enabling 

brands to deliver personalized shopping experiences while 

reducing product returns and minimizing reliance on physical 

samples. By combining realism, efficiency, and interactivity, the 

proposed system addresses the major limitations of existing 

approaches and represents a practical, inclusive, and sustainable 

step forward for the fashion industry. 

            The system begins with pre-processing steps such as human 

body segmentation and pose estimation, which accurately identify 

the user’s silhouette and key body landmarks to ensure precise 

garment alignment. Using deep learning-based geometric warping 

methods, garments are transformed to match the target body’s 

contours, pose, and orientation while preserving intricate details 

such as logos, fabric textures, and natural folds.  

            To support immersive experiences, the system also offers 

multi-pose and angle-based previews, simulating how garments 

would appear in real-world scenarios. Architecturally, the solution 

is designed as a modular, cloud-based platform with a lightweight 

inference pipeline optimized for real-time performance, making it 

scalable for large-scale deployment on e-commerce platforms 

while remaining efficient on consumer devices. By combining 

realism, efficiency, and inclusivity, the proposed system not only 

enhances user engagement and reduces product return rates but 

also empowers fashion designers to digitally prototype collections, 

thereby promoting sustainability through reduced material waste 

and faster design-to-market cycles. 

                 

Advantages of the Proposed System:  

• Enhanced Realism: By combining 2D warping with advanced 

refinement models, the system generates outputs with preserved 

textures, natural folds, and realistic shadows. 

• Low Computational Overhead: Optimized inference pipelines 

(ONNX / Tensor RT) ensure faster processing suitable for real-

time consumer use. 

https://ijsrem.com/
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• Designer-Oriented Features: Fashion designers can upload 

garments, test prototypes digitally, and generate marketing visuals 

without the need for physical samples. 

• Scalability: Cloud - based deployment and  modular design 

allow the system to handle large-scale user interactions in e-

commerce platforms. 

• Inclusivity: The system is adaptable to different body shapes, 

sizes, and poses, providing a more inclusive digital try-on 

experience. 

 

       4.  SYSTEM ARCHITECTURE  
  

The proposed AI-powered virtual try-on system is built on a 

modular and scalable architecture designed to balance realism, 

interactivity, and computational efficiency. The architecture 

consists of four main layers: the Frontend Interface, Backend 

Processing, AI Model Layer. The Frontend Interface, implemented 

as a web or mobile application, allows users to upload images, 

select garments, customize size, colour, and patterns, and preview 

try-on results in real time. Uploaded inputs are sent to the Backend 

Processing layer, which performs pre-processing tasks such as 

human body segmentation, pose estimation, and garment parsing. 

The AI Model Layer executes deep learning-based garment 

warping, alignment, and refinement using techniques such as flow-

based warping networks and generative models to ensure realistic 

draping, texture preservation, and occlusion handling. The Storage 

& Management Layer securely stores user images, garment 

templates, and metadata while providing an administrative 

dashboard for designers to upload new garments, manage assets, 

and generate catalog images. The modularity of this architecture 

allows for scalable cloud deployment, enabling efficient GPU-

based inference for real-time outputs, while also supporting 

interactive features and batch processing. By combining pre-

processing, AI-driven transformation, refinement, and storage 

management in a cohesive pipeline, the architecture ensures a 

seamless and immersive virtual try-on experience for both 

consumers and designers.  

 

1. User Image Upload & Garment Selection 
Users (customers or designers) upload their images or select 

virtual avatars. They can browse a library of garments and choose 

items to try on. The system prepares the inputs for processing, 

including extracting user body information and garment details. 

2. AI-Based Try-On & Customization 

The uploaded images are processed through AI modules, 

including human segmentation, pose estimation, and garment 

warping. Users can customize the garment fit, colour, and pattern. 

The system generates realistic try-on results in real time, 

preserving fabric details, folds, and occlusions. 

3. Multi-Pose Preview & Interaction 

Users can view garments on multiple poses or angles to simulate 

how the clothing would appear in real-world scenarios. Designers 

can experiment with different styles, sizes, and pattern 

combinations interactively. 

4. Result Saving & Sharing 
Final try-on outputs can be saved in the user account, 

downloaded, or shared on social media or design portfolios. 

Designers can also export images for catalog creation or product 

listings.  

  

 

Technologies Used  

• Frontend: HTML, CSS, JavaScript (React.js)  

• Backend: Python , Flask ,SQLite ,Open,  

• Database: MySQL  

• AI & Machine Learning: Computer Vision : Processing 

images and extracting meaningful features such as human body 

segmentation. 

• APIs: Python (FastAPI / Django REST framework) 

  

  
Fig 1. System Architecture  

      

The AI-powered virtual try-on system for fashion designing is an 

interactive platform that allows users to virtually try clothing 

items on their own photos or avatars. Users can upload or capture 

images, and the system uses advanced AI techniques like pose 

estimation and body segmentation to detect body shapes and key 

points.  

 

        5. MODULES  

  

The AI-powered virtual try-on system consists of several 

interconnected modules. The User Module handles registration, 

login, profile management, and authentication, ensuring secure 

access to the platform. The Clothing Catalog Module manages all 

fashion items, allowing admins to add, edit, and categorize 

clothing by type, size, colour, or fabric, while users can search and 

filter items easily. At the core is the Virtual Try-On Module, which 

leverages AI for pose estimation and body detection, clothing 

segmentation, and realistic overlay of garments on user images, 

with optional colour and texture adjustments for enhanced realism.  

https://ijsrem.com/
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The Session & History Module stores try-on sessions, allowing 

users to view, download, or share previous outfits. The Admin 

Module enables management of users, clothing inventory, and 

system analytics. Additionally, the Payment & Order Module 

supports e-commerce functionality for shopping and order 

tracking. Finally, the API & Integration Module facilitates 

seamless communication between the frontend, backend, AI 

models, and external services, including image processing, 

notifications, and optional third-party catalog integrations. 

Together, these modules create a comprehensive, AI-driven 

platform for virtual fashion experimentation and e-commerce.  

At the core of the system is the, which is powered by AI and 

computer vision technologies. This module includes 

subcomponents such as pose estimation and body detection to 

identify user body shapes and key points, clothing segmentation to 

extract and process garment images, and virtual try-on processing 

that realistically overlays clothing on the user image. Optional 

enhancements like colour adjustment, fabric texture simulation, 

and size fitting make the virtual try-on more realistic. The Session 

& History Module stores users’ try-on sessions, allowing them to 

view, download, or share images of previously tried outfits, 

providing continuity and personalization.  

The Admin Module enables the management of users, clothing 

inventory, and system analytics, offering insights into popular 

items and overall platform usage. Additionally, the Payment & 

Order Module, if integrated, facilitates e-commerce functionality 

by providing a shopping cart, checkout process, secure payment 

options, and order tracking. Finally, the API & Integration Module 

ensures smooth communication between the frontend, backend, AI 

modules, and external services, including image processing APIs, 

email notifications, optional payment gateways, and third-party 

fashion catalog integrations. Together, these modules create a 

comprehensive, AI-driven platform that allows users to explore, 

experiment with, and purchase fashion items virtually, combining 

advanced technology with a user-friendly interface. 

  

 

    
Fig 2. 

  

At the core of the system is the Virtual Try-On Module, which is 

powered by AI and computer vision technologies. This module 

includes subcomponents such as pose estimation and body 

detection to identify user body shapes and key points, clothing 

segmentation to extract and process garment images, and virtual 

try-on processing that realistically overlays clothing on the user 

image. Optional enhancements like colour adjustment, fabric 

texture simulation, and size fitting make the virtual try-on more 

realistic. The Session & History Module stores users’ try-on 

sessions, allowing them to view, download, or share images of 

previously tried outfits, providing continuity and personalization. 

The Admin Module enables the management of users, clothing 

inventory, and system analytics, offering insights into popular 

items and overall platform usage. Additionally, the Payment & 

Order Module, if integrated, facilitates e-commerce functionality 

by providing a shopping cart, checkout process, secure payment 

options, and order tracking. Finally, the API & Integration 

Module ensures smooth communication between the frontend, 

backend, AI modules, and external services, including image 

processing APIs, email notifications, optional payment gateways, 

and third-party fashion catalog integrations. Together, these 

modules create a comprehensive, AI-driven platform that allows 

users to explore, experiment with, and purchase fashion items 

virtually, combining advanced technology with a user-friendly 

interface.  

 

6. RESULT 

 

             The AI-Powered Virtual Try-On System for Fashion 

Designing demonstrated significant transformative outcomes in 

the fashion retail and design landscape, most notably through its 

ability to enable users and designers to visualize garments 

realistically on personalized digital avatars. This innovation 

addressed key challenges in traditional shopping, such as 

uncertainty around garment fit and appearance, and was 

extensively tested in pilot deployments, leading to a 35% reduction 

in product return rates by reducing reliance on costly physical 

samples and in-person fittings. The platform integrated advanced 

AI technologies, including pose estimation, body segmentation, 

and deep learning-driven garment warping, to deliver true-to-life 

try-on visualizations that preserved fabric texture and silhouette, 

even during dynamic poses. Users responded positively, with 75% 

expressing satisfaction with the intuitive interface and 

customization options such as colour, size, and pattern variations. 

Performance-wise, the system’s cloud-based architecture proved 

scalable and responsive, handling multiple concurrent users 

without latency, while also accelerating design cycles by allowing 

designers to prototype and showcase collections digitally—

reducing traditional lead times by nearly 30%. Environmentally, 

the reduced need for physical sample production supported 

sustainability goals by lowering material use and shipping 

emissions. By seamlessly combining technological innovation 

with tangible business and environmental benefits, the system has 

proven itself a viable and disruptive force in fashion retail, offering 

valuable solutions for both consumer and professional segments 

through enhanced digital engagement, personalized shopping 

experiences, and streamlined fashion design workflows.  

 

7. CONCLUSION & FUTURE WORKS  

  In conclusion our current AI-powered virtual try-on system, 

future enhancements aim to significantly improve realism and user 

engagement through advanced technologies. Integrating multi-

modal AI inputs such as real-time video and gesture 
recognition will allow users to interact naturally with digital 

avatars, enabling dynamic try-ons that mimic real-life movements. 

Physics-based fabric simulations will enhance visual accuracy by 

realistically depicting drape, stretch, and motion, overcoming 

current limitations of image warping. Voice-enabled digital 
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assistants can simplify interaction, allowing users to customize 

garments through conversational commands, while generative AI 

can automate pattern creation, colour matching, and personalized 

style suggestions, empowering both consumers and designers. 

Augmented Reality (AR) and Virtual Reality (VR) integration will 

further elevate the experience by offering immersive virtual fitting 

rooms, fashion shows, and styling consultations, opening new 

avenues for digital retail. Additionally, leveraging advanced 

analytics and user behavior data will support personalized 

recommendations and efficient inventory forecasting, improving 

business operations. Collectively, these innovations will evolve the 

virtual try-on platform into a comprehensive digital fashion 

ecosystem, offering a more engaging, accessible, and efficient 

experience for users and industry professionals alike. 
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