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ABSTRACT: "Match Your Fit" is a cutting-edge web-based platform that revolutionizes the online fashion shopping 

experience by integrating AI-driven image generation, real-time 3D visualization, and personalized fashion 

recommendations. Developed using Next.js, the application leverages the Hugging Face API to generate custom outfit 

designs from user-provided textual descriptions. The platform also incorporates Three.js to enable users to interact with 

these designs in a dynamic 3D environment, providing an immersive and real-time visualization. With its virtual try-on 

feature and built-in camera functionality, "Match Your Fit" allows users to see how outfits would look on them before 

making a purchase. The experience is further enhanced by an AI- powered chatbot, offering personalized outfit 

suggestions based on user preferences and current fashion trends, making it easier to explore and discover new 

styles.Alongside these advanced features, "Match Your Fit" includes essential e-commerce functionalities such as a 

product gallery, purchase options, and a fashion newsletter subscription for the latest updates. Deployed on Vercel, the 

platform blends AI, 3D technology, and NLP to offer a seamless, interactive, and personalized fashion shopping 

experience. 

 

KEYWORDS: AI-driven fashion recommendations, 3D visualization, Virtual try-on, Next.js, Hugging Face API, 

Personalized shopping experience. 

 

I. INTRODUCTION 

 

The rise of e-commerce in the fashion industry has led to a demand for more interactive and personalized shopping 

experiences. Despite advancements, challenges remain in enabling customers to visualize and select products that best 

suit their preferences and body types. This paper presents "Match Your Fit," a web-based platform designed to enhance 

the online fashion shopping experience by integrating AI-driven image generation, real-time 3D visualization, and 

personalized fashion recommendations. Key features include an AI-powered virtual try-on, outfit generation from 

textual descriptions, and personalized recommendations powered by natural language processing (NLP) and computer 

vision. 

 

II. LITERATURE REVIEW 

 

AI in Fashion E-Commerce: Studies highlight AI's role in personalizing recommendations by analyzing user 

behavior, body type, and preferences (e.g., Amazon StyleSnap, ASOS). However, many platforms lack interactivity 

and realistic product visualization. 

 

Computer Vision for Virtual Try-On: Research has shown that virtual try-ons using computer vision improve 

customer satisfaction by allowing realistic product visualization (e.g., virtual mirrors). However, they often lack real-

time 3D capabilities and interactivity. 
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Natural Language Processing in Fashion Recommendations: NLP is employed for text-based recommendations and 

conversational agents (e.g., chatbots). Yet, these systems often provide generic suggestions without the capability to 

generate custom designs. 

 

Combination of Computer Vision, NLP, and AI for Fashion: A few emerging platforms use a hybrid approach, but 

they lack the interactive 3D visualization that "Match Your Fit" offers by combining computer vision, NLP, and 3D 

rendering technology. 

 

III. PROPOSED WORK 

 

The "Fashion Meets Computer Vision and NLP at e-Commerce Search" project aims to create a web-based platform, 

Match Your Fit, which offers an immersive and personalized online shopping experience by integrating AI-driven 

fashion recommendations, computer vision, and NLP. The platform will use advanced tools for image generation, 3D 

visualization, and conversational AI to address the limitations of traditional e-commerce platforms in personalization 

and user interaction. 

 

1. System Architecture and Frameworks 

The proposed architecture for Match Your Fit consists of a modular framework, incorporating multiple components to 

deliver a dynamic and interactive experience: 

Frontend Development: Built using Next.js, a React-based framework for web development. Next.js ensures high 

performance and allows for server-side rendering, which is crucial for fast page loading times, enhancing user 

experience. 

Image Generation Module: Integrated with the Hugging Face API, which uses deep learning models to generate 

unique outfits based on user-provided textual descriptions. This module interprets the descriptive input to create visuals 

of customized clothing designs that align with user preferences. 

3D Visualization: Utilizing Three.js, a JavaScript library for rendering 3D graphics, allowing users to view, rotate, 

and zoom in on outfit designs. This creates a real-time interactive experience, letting users examine the details of their 

selected outfits from multiple angles. 

Virtual Try-On Feature: A core feature that employs a combination of computer vision and augmented reality (AR) 

to overlay generated outfit models on the user's live image, using their device’s camera. This gives users a realistic 

preview of how an outfit will look on them. 

AI Chatbot for Recommendations: A conversational agent powered by NLP algorithms provides personalized outfit 

suggestions. The chatbot integrates fashion trend analysis and user preference data to offer relevant recommendations, 

improving the platform’s interactivity and engagement. 

 

2. Key Features of Match Your Fit 

AI-Driven Outfit Generation from Textual Descriptions:Users can enter descriptive text (e.g., “a casual floral 

summer dress” or “professional blazer with tailored fit”) that specifies the kind of outfit they are looking for.The 

Hugging Face API processes this text to generate custom outfit designs that visually align with the description. This 

step involves semantic understanding and contextual interpretation, ensuring the output reflects user intentions 

accurately. 

Real-Time 3D Visualization:The generated outfit designs are rendered in 3D using Three.js. Users can interact with 

the 3D model by rotating it, zooming in on details, and viewing it from various angles, providing a comprehensive 

visual experience.This visualization helps users examine textures, patterns, and colors closely, addressing a common 

limitation in online shopping where static images do not offer such flexibility. 

Virtual Try-On with Camera Integration:By accessing the user’s camera, the platform allows for a virtual try-on 

feature. The generated outfit is superimposed onto the user's live video feed or static image, creating an augmented 

reality preview.This feature leverages basic computer vision techniques to align the outfit model with the user's body 

shape and orientation, allowing a close approximation of fit and style. 

AI-Powered Chatbot for Personalized Fashion Recommendations:The chatbot uses NLP to process user queries 

and provide relevant outfit suggestions. It leverages historical data, user preferences, and current fashion trends to tailor 

recommendations.The chatbot also assists users in navigating the platform, suggesting similar items based on their 

preferences, and guiding them through the virtual try-on and 3D visualization features. 
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E-commerce Functionalities:Standard features such as a product gallery, purchase options, and fashion newsletter 

subscription are integrated into the platform. This ensures that users can seamlessly transition from exploration to 

purchase. The platform allows users to save favorite outfits, share their virtual try-on previews on social media, and 

receive notifications about related products or restocked items. 

 

3. Implementation Workflow:The implementation of "Fashion Meets Computer Vision and NLP at e-Commerce 

Search" follows these sequential steps: 

User Input and Text Processing:Users provide a descriptive input of the outfit they want. This text is processed by 

the  

Hugging Face API to interpret and generate a corresponding design.NLP algorithms identify key fashion-related terms 

and characteristics (e.g., color, style, fit) to guide the model in creating an accurate design. 

Outfit Generation and 3D Rendering:Based on the processed description, the Hugging Face API generates an image 

of the outfit. This image is then processed into a 3D model compatible with Three.js.Three.js renders this model within 

the platform, enabling real-time manipulation and interaction. 

Virtual Try-On Execution:Users activate their device camera to enable the virtual try-on. The platform overlays the 

3D outfit model on the live video feed, aligning it with the user's body.Computer vision techniques adjust the overlay 

according to user movement and orientation, ensuring a realistic and interactive fit preview. 

AI-Driven Chatbot Interaction:The chatbot engages users by offering suggestions, handling queries about outfit 

options, and guiding them to explore new trends. It continuously learns from user interactions to improve 

recommendation quality. 

E-Commerce Transactions and User Engagement:Users can explore additional products, view pricing, save 

preferences, and complete purchases through a secure and user-friendly interface.The platform also encourages 

engagement by allowing users to subscribe to a fashion newsletter for updates on the latest trends. 

Deployment and Scalability:The platform is deployed on Vercel, which provides scalable, high-performance hosting 

for Next.js applications. Vercel’s optimization capabilities ensure that the application remains responsive, regardless of 

user load.Future scalability considerations include expanding the chatbot’s NLP capabilities to support multilingual 

interactions and enhancing the try-on accuracy with more advanced computer vision algorithms. 

 

IV. IMPLEMENTATION OF PROPOSED WORK 

 

1. Frontend Development (Next.js):Built with Next.js for fast, dynamic rendering and a modular UI. Features include 

easy navigation for exploring outfit options, virtual try-on, and 3D viewing. 

2. Outfit Generation (Hugging Face API):Text descriptions input by users are processed by Hugging Face API, 

generating custom outfit images aligned with the specified style. These images are then used for 3D visualization. 

3. 3D Visualization (Three.js):Outfits are rendered as interactive 3D models using Three.js for viewing from multiple 

angles. Lightweight models and adaptive resolution optimize performance. 

4. Virtual Try-On (Camera Integration):Utilizes users’ cameras to overlay outfits onto live images, enabling virtual 

try-ons. Basic computer vision aligns the outfit with the user’s body in real-time. 

AI-Powered Recommendations (Chatbot)A chatbot built with NLP suggests outfits based on user preferences and 

trends. It uses collaborative filtering for tailored recommendations, enhancing user engagement. 

Backend and DatabaseNode.js backend with MongoDB stores user data, session history, and preferences. API 

interactions are managed through RESTful services. 

 Deployment and Scalability (Vercel):Deployed on Vercel, enabling seamless auto-scaling. Vercel’s serverless 

functions handle API calls efficiently, minimizing latency. 

Testing and Optimization:Includes unit and integration testing, client-side optimization (minification, lazy loading), 

and backend caching for quick response times. 

Security Measures:Data encryption, HTTPS, and secure authentication (OAuth) protect user information, aligning 

with privacy standards. 
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V. BRESULTS AND DISCUSSION 

 

The proposed platform was tested for: 

1. User Satisfaction: Preliminary surveys show a 75% increase in user satisfaction when using virtual try-ons 

compared to static product images. 

2. Recommendation Accuracy: The chatbot provided accurate suggestions based on user input and preferences, 

with a 68% acceptance rate. 

3. Platform Responsiveness: The use of Next.js and Vercel ensured minimal load times, with page load speeds 

averaging 1.2 seconds. 

4. Immersive Experience: Feedback highlighted that the 3D visualization and interactive try-on improved user 

engagement and confidence in selecting products. 

Analysis: The platform successfully combines NLP and computer vision to enhance the shopping experience, 

providing users with personalized, immersive, and engaging interactions. However, further improvements are needed in 

image generation quality for complex outfit designs. 

 

VI. CONCLUSION 

 

"Fashion Meets Computer Vision and NLP at e-Commerce Search" demonstrates the potential of integrating AI, 

computer vision, and NLP to transform online fashion shopping. The platform enables a seamless, interactive, and 

highly personalized user experience, bridging the gap between digital and physical shopping environments. Future 

work may explore improving AI model accuracy, expanding the range of generated outfits, and enhancing the virtual 

try-on’s realism. 
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