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ABSTRACT: The Virtual Closet Assistant is an Al-powered wardrobe organizer designed to simplify and
personalize clothing management. Using machine learning, computer vision, and an intuitive user interface, it
allows users to easily catalogue, categorize, and optimize their wardrobes. By uploading images of their clothing, users
can let the assistant automatically identify and tag each item based on its type, color, season, and occasion. Beyond
simple organization, the system offers intelligent outfit recommendations tailored to user preferences, weather
conditions, and event needs. It also analyse usage patterns to highlight rarely worn items, promoting sustainable and
mindful fashion choices. Additionally, it can prevent redundant purchases, generate travel packing lists, and
ensure wardrobe efficiency. Overall, the Virtual Closet Assistant aims to streamline daily dressing decisions, reduce
clutter, and enhance the overall fashion experience through smart technology.

KEYWORDS: Virtual Closet Assistant, Al-powered wardrobe organizer, Machine Learning
I. INTRODUCTION

In today’s fast-paced world, managing a personal wardrobe can be both time-consuming and overwhelming. With the
growing diversity of clothing options and the increasing focus on sustainable fashion, individuals are seeking smarter
solutions to organize and optimize their closets. The Virtual Closet Assistant is a technology-driven wardrobe
organizer designed to address these needs. By integrating artificial intelligence, image recognition, and user-
friendly interfaces, this system automates the cataloging, categorization, and management of clothing items. It not
only helps users maintain an organized wardrobe but also provides personalized outfit recommendations based on
preferences, weather conditions, and special occasions. Moreover, it promotes efficient use of clothing, reduces
clutter, and encourages mindful fashion choices. Overall, this project aims to transform traditional closet
management into a seamless, intelligent, and enjoyable experience, harnessing the power of modern technology for
everyday convenience.

II. LITERATURE SURVEY

1. Application of Artificial Intelligence and Machine Learning: Previous studies have explored the utilization of
artificial intelligence (AI) and machine learning (ML) techniques in wardrobe management systems, primarily for
automated clothing recognition and classification tasks.

2. Role of Computer Vision in Clothing Identification: Computer vision algorithms have been extensively
employed to detect garment types, colours and attributes from user uploaded images, facilitating efficient digital
wardrobe organisation

3. Enhancement through Deep Learning Models: Researchers have implemented deep learning architectures and
annotated datasets to improve the precision of clothing detection and similarity identification, enabling more accurate
categorization.
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4. Development of Outfit Recommendation Systems: Several works have proposed intelligent outfit recommendation
systems capable of generating clothing suggestions based on user preferences, weather conditions, and specific
occasions.

5. Adoption of Hybrid Modeling Approaches: Hybrid models integrating visual similarity measures, contextual
information, and collaborative filtering techniques have demonstrated effectiveness in producing personalized outfit
recommendations.

6. Focus on Sustainability and User Behavior: Recent studies emphasize the importance of personalization and user
analytics in promoting sustainable fashion practices, such as identifying underutilized garments and encouraging their
reuse.

7. Challenges in Existing Systems: Despite notable advancements, existing systems face limitations in managing
diverse user-uploaded images, handling variations in garment size and fit, and maintaining data privacy during
personalization.

8. Identified Research Gaps: Literature indicates the necessity for integrated approaches combining Al-based
recognition, user modeling, and contextual data (e.g., weather, events) to enhance both system performance and user
experience.

9. Research Justification: on the identified gaps, there is strong potential for developing a Virtual Closet Assistant that
provides intelligent, sustainable, and user-centric wardrobe management, advancing the current state of research in
intelligent fashion technologies.

III. METHODOLOGY

1. Data Collection and Preprocessing: The development of the Virtual Closet Assistant begins with data collection,
where users upload images of their clothing items. These images are preprocessed using background removal,
cropping, and resizing techniques to ensure uniformity and clarity. The processed images are then stored in a structured
database for efficient access and analysis.

2. Clothing Recognition and Classification: Here machine learning and computer vision algorithms are employed to
identify and categorize garments. A Convolutional Neural Network (CNN) is utilized for feature extraction, capturing
visual details such as color, texture, pattern, and garment type. The model classifies each clothing item into predefined
categories (e.g., top, bottom, dress, accessories). These extracted attributes are stored as structured data, forming the
basis for further analysis and recommendations.

3. Outfit Recommendation and Personalization: The system incorporates an Al-based recommendation engine that
suggests outfits tailored to user preferences, previous choices, weather conditions, and occasions. The recommendation
logic uses a combination of content-based filtering and context-aware analysis. Additionally, it tracks clothing usage to
identify rarely worn items, thereby encouraging sustainable fashion habits and promoting reuse.

4. System Integration and Deployment: The frontend is designed with a user-friendly interface that allows users to
view, manage, and organize wardrobe items. The backend manages data processing, Al operations, and secure cloud-
based storage. The system is deployed as a scalable web or mobile application with privacy measures, user
authentication, and analytics tools to monitor performance and user engagement. Regular updates ensure integration of
advanced features such as voice commands and virtual try- on capabilities.

IV.EXPERIMENTAL RESULTS

The Virtual Closet Assistant integrates artificial intelligence and computer vision to streamline wardrobe
management. It automates clothing organization using advanced image recognition and machine learning algorithms.
Users can upload images, which the system processes to detect garment type, color, texture, and season. The detected
attributes are stored in a structured database for easy retrieval. This ensures fast and efficient wardrobe
Management.
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A Virtual
Closet

Your Al-Powered Wardrobe Assistant

Username

Enter your username

Password

Enter your password

Unlock Your Closet

Try demo accounts:

Alex Johnson Sarah Miller

Tom Wiison

The system architecture is divided into key modules: image processing, attribute detection, recommendation engine,
and user interface. Each module works together to deliver accurate classification and personalized suggestions. Image
preprocessing includes background removal, resizing, and color correction. A CNN model is used to extract features
and classify items.

Virtual Closet Assistant @ Hello, Sarah M (LN

6 6 3 3

Total ltems Rarely Worn Outfits Created Favorite Items

@ Today's Weather
22°C

Sunny in Coimbatore

Perfect for light layers and sunglasses
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The recommendation module generates outfit suggestions based on content-based filtering and context-aware
algorithms. It considers weather data, user preferences, and past wardrobe usage. The system can recommend outfits
for specific events or daily wear. This approach ensures that suggestions are relevant and practical. It also helps users
optimize their wardrobe usage efficiently.

Add New Clothing Item

Upload Image (Al will auto-detect details)

Drag & drop or click to upload

Item Name

©.g., Blue Denim Jacket

Type

Shirt

Color

Black

Season

A usage frequency tracker monitors how often each clothing item is worn. This feature identifies underused garments
and encourages their reuse. It also prevents unnecessary purchases by alerting users about duplicate items. This
promotes sustainable fashion practices. The assistant encourages smarter wardrobe choices over time.

@ Hello, Sarah Miller

Qo U i) Qo U ]
al

A Virtual Closet Assistant

My Wardrobe ®

Blue Denim Jacket

Black Dress Pants

White Cotton T-Shirt

Running Shoes

Type: jacket Type: pants Type: shirt Type: shoes
Color: @1 Color Color:  white Color- @9
Season: all Season: all Season: summer Season: all
Occasion: casual Occasion: formal Occasion: casual Occasion: sport
Last worn: 1/15/2024 Last worn: 1/20/2024 Last worn: 1/18/2024 Last worn: 1/19/2024
. . . )
Summer Dress Winter Coat
Type: dress Type: jacket
Color: (29 Color. (X9

During experiments, the system was tested with a dataset of 1,000 clothing images across categories like shirts,
trousers, dresses, and accessories. The CNN-based model achieved an average classification accuracy of 92% . Metrics
such as precision, recall, and Fl-score confirmed reliable performance. The model was able to recognize diverse
clothing types under different conditions. It performed effectively even with variations in lighting and backgrounds.
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A Virtual Closet Assistant

Weekend Brunch

X Sustainable Fashion Tips

Wear it or Share it: You have 6 items not worn in over a month. Consider rotating them into your outfits or donating

&» Mix & Match: Create new outfits by combining existing items in different ways.

¥ Sustainable Choice: Consider eco-friendly brands for your next purchase.

@ o suan vt

The recommendation engine was tested using simulated user data. It achieved an overall user satisfaction rate of
88%. Suggested outfits were relevant to preferences, occasions, and weather. The engine balanced practicality with

fashion sense. Users received accurate and seasonally appropriate recommendations.

The experimental results demonstrate that the assistant effectively automates wardrobe management. Al-driven
recognition and the recommendation engine perform efficiently under varied conditions. The system is capable of
learning user preferences over time. It provides intelligent outfit suggestions with high accuracy.

A Virtual Closet Assistant

@ Al Outfit Recommendations

Casual Day Out

® Perfe

ct for a sunny day with comfo

White Cotton T-Shirt Blue Denim Jacket Black Dress Pants

Office Formal

office wea

White Cotton T-Shirt Black Dress Pants Running Shoes

Weekend Brunch

Light and

Summer Dress Running Shoes
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The Virtual Closet Assistant efficiently automates wardrobe management using Al and computer vision,
providing accurate clothing recognition and personalized outfit recommendations. It promotes sustainable and
convenient fashion through intelligent organization, usage tracking, and context-aware suggestions.

V. CONCLUSION

The Virtual Closet Assistant represents a significant advancement in personal wardrobe management by integrating
artificial intelligence, computer vision, and machine learning to automate clothing organization and provide
intelligent outfit recommendations. The system efficiently processes user-uploaded images through preprocessing
techniques like background removal, resizing, and color correction, while a CNN-based model accurately classifies
garments based on type, color, texture, and season. Its recommendation engine leverages both content-based filtering
and context-aware algorithms, considering user preferences, weather conditions, and past usage patterns to generate
practical and seasonally appropriate outfit suggestions. The inclusion of a usage frequency tracker encourages
sustainable fashion practices by identifying underused items and preventing redundant purchases. Experimentation with
a dataset of 1,000 clothing images demonstrated a high classification accuracy of 92%, and simulated recommendation
tests yielded an 88% user satisfaction rate, highlighting the reliability and effectiveness of the system. The frontend,
developed using React Native and Expo, ensures a responsive, intuitive, and user-friendly interface, while the
backend, built with Node.js and MongoDB, provides secure storage, fast data processing, and cloud-based scalability.
Overall, the Virtual Closet Assistant not only simplifies daily wardrobe management but also promotes mindful, eco-
friendly fashion choices, combining advanced technologies with practical usability. It demonstrates the potential to
transform traditional closet management into a modern, intelligent, and sustainable solution for users seeking
convenience, personalization, and efficiency in their everyday dressing decisions.
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