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ABSTRACT

Weather plays a crucial role in determining daily clothing choices. Incorrect choices often lead to discomfort, inconvenience, and safety issues (e.g., wearing light
clothes during harsh winters or heavy layers during humid weather). This project, WearWise, presents an intelligent weather-aware clothing recommendation
system that analyzes real-time weather data and provides suitable outfit suggestions using an Al-based logic engine.

The system is built using FastAPI for the backend, PostgreSQL for structured data storage, and HTML/CSS/JavaScript for an interactive user interface. The model
processes parameters such as temperature, humidity, weather conditions, and planned user activities to generate tailored clothing suggestions. WearWise improves
user convenience by automating decision-making and enhancing daily planning.
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Introduction

Weather plays a significant role in determining daily clothing preferences, comfort, and safety. Traditional weather forecasting applications provide
temperature, humidity, and condition data, but they do not translate these values into actionable guidance for users. As a result, individuals often struggle
to select appropriate outfits—especially for events, outdoor travel, or uncertain weather conditions. Recent advancements in artificial intelligence and
context-aware systems have made it possible to build intelligent recommendation engines that can interpret raw weather data and convert it into
meaningful insights. WearWise is designed to bridge this gap. It is an Al-powered system capable of generating personalized clothing suggestions based
on real-time weather data, user-inputted event details, and contextual parameters such as time of day and duration of activity. The system utilizes an
integrated approach combining FastAPI, PostgreSQL, and a lightweight HTML/CSS/JavaScript frontend to deliver seamless and fast recommendations.
By using rule-based Al logic, WearWise ensures accurate and user-friendly suggestions without requiring heavy machine learning models. This makes
the solution cost-efficient, easy to deploy, and suitable for future scalability.

Structure of the System

WearWise follows a modular client-server architecture designed for performance, scalability, and clarity.

The system architecture consists of four core components working together to deliver intelligent clothing recommendations. The backend layer, built
with FastAPI, manages routing, APl endpoints, weather data processing, and execution of the Al rule engine while maintaining low-latency responses
and enforcing structured data validation through Pydantic. The PostgreSQL database layer stores event metadata, clothing categories, user history, and
weather interaction logs, ensuring secure and consistent data handling through SQLAIchemy and providing a scalable foundation for future Al model
training. On the client side, a lightweight frontend built with HTML, CSS, and JavaScript offers a clean and modern interface for entering city and event
details, sending asynchronous requests to the backend using the fetch API, and presenting the generated clothing suggestions in an intuitive visual layout.
At the core lies the Al rule engine, which evaluates temperature ranges, humidity, weather conditions, and event context to generate relevant outfit
recommendations, combining general weather-based logic with specialized conditions for different times of day and event types such as formal, casual,
outdoor, morning, or evening scenarios.

Literature Overview
Recommendation systems have gained significant attention in modern computing, especially in e-commerce, entertainment, and lifestyle applications.
Existing research identifies the value of context-awareness—systems that use real-time conditions to tailor outputs.

Research on weather-based systems shows that environmental conditions significantly influence human behavior, clothing choices, and overall comfort,
yet most existing applications only present raw numerical weather data without offering personalized suggestions. Traditional fashion recommendation
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systems typically rely on collaborative filtering or machine learning classification models, but these approaches often ignore environmental context,
reducing their usefulness in real-world scenarios. Although a few Al-weather fusion models attempt to combine meteorological data with rule-based
logic, they tend to suffer from limited scope or lack real-time integration. WearWise advances the field by integrating real-time weather information,
user-specific event context, and Al-driven rule-based personalization, forming a unique and less-explored combination that enhances practicality and
supports better day-to-day decision-making.

Methodology
WearWise follows a structured workflow that integrates weather APIs, business logic, and Ul interaction.
System Architecture

The operation of the WearWise system begins when the user enters a city name or event-specific details through the web-based interface. Once the user
submits this information, the frontend initiates an API request to the FastAPI backend. The backend then retrieves real-time meteorological data from an
external weather service such as OpenWeather. After receiving the weather parameters, the Al logic module processes the temperature, humidity, weather
conditions, and event-related inputs to generate context-aware clothing recommendations. Finally, these personalized suggestions are sent back to the
frontend and are displayed to the user in a clear and intuitive format.

Weather Processing Module

This module is responsible for extracting key meteorological parameters required for generating accurate clothing recommendations. It retrieves the
actual temperature along with the feels-like temperature to better represent human-perceived conditions. Additionally, it collects humidity levels, detailed
weather conditions such as rain, cloudiness, storms, or clear skies, and the current wind speed. These parameters collectively enable the system to assess
the overall climate and produce contextually appropriate outfit suggestions.

Al Clothing Recommendation Engine

The rule engine incorporates multiple contextual factors to generate accurate clothing recommendations. It applies temperature-based rules that classify
weather into categories such as cold, mild, warm, and hot, ensuring that outfit suggestions align with the thermal conditions. Precipitation-related rules
are also included to recommend rainwear, umbrellas, or waterproof footwear when necessary. In addition, event-specific rules determine whether the user
requires formal, casual, or sports-appropriate attire, while time-based rules adjust recommendations according to whether the activity takes place in the
morning, afternoon, or at night. Together, these rule sets enable the system to deliver highly tailored and practical clothing guidance.

Database Module

The database module plays a crucial role in supporting the system’s functionality by maintaining structured and persistent data. It stores various clothing
categories that serve as the foundation for generating appropriate recommendations. Additionally, it logs previous recommendations to enable tracking
and potential refinement of the system's logic over time. The module also links user queries with corresponding weather and recommendation data,
facilitating analytics and future improvements such as personalization and trend analysis.

Implementation
Backend Implementation (FastAPI)

FastAPI serves as the core backend framework due to its high performance and minimal internal overhead, often operating with latencies of less than one
millisecond, making it ideal for real-time applications like WearWise. The backend defines dedicated routes that handle weather-fetching requests and
event-based queries, ensuring seamless communication between the user interface and the server. To maintain data consistency and reliability, Pydantic
schemas are used to validate all incoming and outgoing data structures. Furthermore, SQLAIchemy ORM facilitates efficient and organized interactions
with the PostgreSQL database, enabling secure storage and retrieval of structured information.

Frontend Implementation
The frontend of WearWise features a clean, dark-themed user interface designed for modern visual appeal and enhanced readability. It includes interactive

forms that allow users to input city names, weather details, and event-specific parameters with ease. The interface leverages the JavaScript Fetch API to
enable real-time data retrieval and dynamic rendering of results, ensuring a smooth and responsive user experience throughout the interaction.
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Database Implementation (PostgreSQL)

The database design incorporates multiple tables that collectively support the operational flow of the WearWise system. These include a user logs table
that records user interactions, a weather logs table that stores corresponding meteorological data, and a clothing metadata table that maintains categorized
clothing information used by the Al engine. Additionally, an event-category mapping table links various user events to their relevant clothing categories,
enabling the system to generate accurate and context-driven outfit recommendations.

Results & Discussion
Performance

The system demonstrates strong performance, with an average API response time ranging between 200 and 300 milliseconds, ensuring rapid delivery of
recommendations. It operates smoothly even on low-speed networks, making it accessible to a wide range of users regardless of connectivity conditions.
Additionally, the rule-based analysis enables accurate interpretation of weather parameters, resulting in reliable and contextually appropriate clothing
suggestions.

User Feedback

Feedback from test users indicated that the recommendations provided by WearWise were practical and genuinely helpful for selecting appropriate outfits.
Users also appreciated the modern and visually appealing interface, noting that it was intuitive and easy to navigate. Furthermore, the event-based
guidance feature was highlighted as a unique and valuable addition, offering personalized suggestions that enhanced the overall usefulness of the system.

System Strengths

WearWise benefits from the lightning-fast performance of FastAPI, enabling quick responses and smooth interactions throughout the system. Its
lightweight architecture ensures minimal computational cost, making the application efficient even on limited hardware resources. The rule-based engine
delivers high accuracy for everyday weather-related outfit recommendations, ensuring reliability across a wide range of conditions.

Conclusion

WearWise successfully integrates artificial intelligence with real-time meteorological data to deliver accurate, meaningful, and personalized clothing
recommendations to users. By combining a FastAPl-powered backend, a structured PostgreSQL database, and a clean, responsive frontend interface, the
system ensures robust performance, scalability, and ease of use. The Al rule-engine effectively interprets weather parameters—such as temperature,
humidity, and weather conditions—and translates them into practical outfit suggestions that enhance user comfort and preparedness throughout the day.
The project demonstrates strong real-world applicability, addressing a common daily challenge and offering a smart, automated solution that reduces
decision fatigue. Furthermore, WearWise provides a solid foundation for future advancements, such as machine learning-based personalization, mobile
app development, and integration with smart devices, making it a promising platform for continued innovation in intelligent lifestyle assistance systems.
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Fig. 1. User Interface of the WearWise System: (a) Event-based input panel; (b) Weather-based clothing suggestions; (c) Al-generated outfit
ideas module; (d) Style and pro tips section

Future Scope

The future scope of WearWise includes expanding its capabilities through the integration of machine learning models that can learn user preferences over
time and generate more personalized outfit recommendations. The system can be extended into a full-featured mobile application with real-time
notifications and adaptive alerts for sudden weather changes. Additional enhancements may include voice-assistant compatibility, wardrobe digitization
through image recognition, and integration with smart devices such as smartwatches or loT weather sensors. Furthermore, incorporating advanced fashion
datasets and trend analysis can enable WearWise to provide style-based suggestions in addition to weather-based guidance. These improvements would
make the system more intelligent, user-centric, and capable of supporting a wider range of real-world scenarios.
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