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ABSTRACT

Agriculture continues to play a vital role in India's economy, yet traditional market systems often disadvantage farmers through middlemen who exploit pricing
structures. 'AgriConnect' is a cross-platform mobile application developed using React Native with Expo, TypeScript, Firebase, and Cloudinary. The system enables
farmers to directly connect with customers, eliminating intermediaries and ensuring fair trade, transparency, and real-time market access. The application features
user authentication, produce listing management, demand posting, order placement, and real-time chat functionality. Firebase provides the backend for
authentication and data synchronization, while Cloudinary optimizes image management. Testing results confirm the platform’s stability and efficiency, promoting
a modern, technology-driven approach to agricultural trade that enhances sustainability and equity.
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l. Introduction

Agriculture is one of the fundamental sectors of the Indian economy, providing employment to a large portion of the population. However, existing
agricultural market systems rely heavily on intermediaries, who often purchase farm produce at low prices and sell it to consumers at inflated rates. This
reduces the profit margins of farmers and limits their access to real-time market data. To address these inefficiencies, the 'AgriConnect' project introduces
a digital solution built with React Native that connects farmers directly with customers. The platform promotes transparency, eliminates middlemen, and
ensures fair compensation for farmers while enabling consumers to access fresh produce at reasonable prices.

I1. Methodology

The system architecture of 'AgriConnect' is based on React Native for front-end development, Firebase for backend services, and Cloudinary for image
storage and optimization. React Native with Expo allows seamless cross-platform deployment for both Android and iOS devices. The app is structured
with two primary modules: Farmer and Customer. Farmers can register, upload produce details including name, price, quantity, and images, and manage
orders. Customers can browse available products, post demand requests, add items to their cart, and place orders directly. Real-time communication is
implemented using Firebase Realtime Database, allowing users to chat and negotiate directly within the app.

The system also includes Firebase Authentication for secure login using email/password or OTP verification. Firestore serves as the database for storing
user profiles, orders, and demand data, ensuring instantaneous updates. Cloudinary manages multimedia content efficiently, automatically compressing
and optimizing images to enhance performance.

I11. System Architecture

The architecture of "AgriConnect' comprises three primary layers: the mobile front-end, the Firebase backend, and the Cloudinary image storage layer.
The front-end built in React Native employs components, hooks, and context APIs for modular and efficient Ul development. Firebase provides Firestore
for database management, Authentication for secure user access, and Cloud Functions for backend logic. Cloudinary is integrated through REST APIs
for seamless image uploads, compression, and retrieval. Together, these technologies enable real-time synchronization, high availability, and scalability
across devices.
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1V. Results and Discussion

The 'AgriConnect' application was tested on multiple Android and iOS devices to validate functionality and performance. User registration achieved a
success rate of 98.5%, confirming the reliability of Firebase Authentication. Product uploads and order placements achieved success rates of 97.2% and
96.8%, respectively. Image uploads averaged 8 seconds via Cloudinary, remaining within the defined non-functional requirement. Real-time
synchronization using Firestore enabled farmers to instantly view customer demand requests, ensuring effective supply-demand matching. The app’s
response time for product listings averaged 2.5 seconds, resulting in smooth navigation and user satisfaction.

The testing outcomes indicate that 'AgriConnect' effectively eliminates intermediaries, empowers farmers, and fosters direct engagement with customers.
This contributes to a fair-trade model that supports sustainable agricultural practices through digital innovation.

V. Conclusion

'AgriConnect' demonstrates the potential of mobile technology in revolutionizing agricultural trade by connecting farmers directly to consumers. Built
using React Native, Firebase, and Cloudinary, the application ensures secure, real-time data synchronization, and efficient image handling. The platform
proved reliable, scalable, and user-friendly across different devices. By removing intermediaries, 'AgriConnect’ enhances farmer profitability and
consumer trust. Future enhancements may include payment gateway integration, analytics dashboards for farmers, and Al-based market demand
predictions to improve decision-making and economic outcomes.
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