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ABSTRACT :

Agriculture plays a vital role in the economy, but farmers often face challenges in accessing markets, finding agricultural workers, renting farming equipment, and
connecting directly with buyers. Traditional agricultural practices may involve time-consuming processes and limited access to digital services, affecting the
efficiency of farm management and agricultural trade. To address these challenges, this project presents Agro Connect, a Flutter-Based Agricultural Marketplace

and Farm Management System, designed to provide a unified digital platform for farmers, buyers, workers, and equipment owners.

The proposed system enables users to buy and sell agricultural products, post job opportunities, apply for agricultural work, and rent or lend farming equipment
through a user-friendly mobile application. It incorporates role-based access control, user authentication, real-time messaging, notifications, reviews, and ratings to
support reliable interactions among users. The system uses Supabase for backend services and database management, while local storage provides fallback support
during network disruptions. Additionally, weather information is integrated to assist users in agricultural planning. By bringing essential agricultural services
together on a single platform, Agro Connect aims to improve accessibility, simplify agricultural transactions, encourage direct communication, and support efficient
farm management. The application provides a practical digital solution for connecting agricultural communities and promoting technology-driven agricultural
activities.

Keywords — Agro-Connect, Agricultural Marketplace, Flutter, Supabase, Farm Management, Equipment Rental, Agricultural Employment, Digital
Agriculture.

INTRODUCTION

Agriculture plays a vital role in the economic development of a country by providing food, employment, and raw materials for various
industries. However, farmers often face challenges in finding suitable buyers for their products, accessing farming equipment, recruiting
agricultural workers, and managing farming-related activities. Traditional methods of agricultural trading and communication can be time-
consuming and may limit access to essential resources. These challenges highlight the need for a digital platform that connects farmers, buyers,
workers, and equipment owners efficiently.

Recent advancements in mobile application development and database technologies have enabled digital platforms to simplify agricultural activities and
improve connectivity among agricultural communities. These platforms provide opportunities for direct communication, efficient resource sharing, and
convenient access to agricultural services. By integrating multiple farming-related services into a single application, technology can help reduce
communication barriers, simplify transactions, and improve accessibility for users involved in agriculture.

To address these challenges, this project proposes Agro Connect, a Flutter-based agricultural marketplace and farm management application that brings
essential agricultural services together on a unified platform. The system enables users to buy and sell agricultural products, post and apply for agricultural
jobs, rent and lend farming equipment, and communicate with other users. It incorporates features such as user authentication, messaging, notifications,
reviews, ratings, and weather information, with Supabase supporting backend services and database management. By providing an accessible and user-
friendly platform, Agro Connect aims to simplify agricultural transactions, improve resource utilization, and support the digital transformation of
agricultural activities.

1. System Architecture

The architecture of the proposed Agro Connect: Agricultural Marketplace and Farm Management System integrates the user interface, backend
services, and database management into a unified platform. The system is designed to provide seamless communication between farmers, buyers,
agricultural workers, and equipment owners. It supports agricultural product trading, job opportunities, equipment rentals, and other farming-related
services through a user-friendly mobile application developed using Flutter.
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1.1 User Interface Module
This module provides an interactive interface for users to access the various features of the Agro Connect application. Users can register, log in,
manage their profiles, buy and sell agricultural products, post job opportunities, apply for jobs, and rent or lend farming equipment.
The module ensures simple navigation and convenient access to agricultural services. It communicates with the backend services to retrieve and
update information, enabling users to perform farming-related activities efficiently through a single application.

1.2 Data Processing and Management Module

After receiving user input, this module processes and manages the information provided through the Agro Connect application. It handles tasks
such as validating user details, organizing agricultural product information, processing job postings, and managing equipment rental details. The system
ensures that the data is structured properly before storing or retrieving it from the database.

This module also manages communication between the Flutter frontend and backend services. By validating and organizing the input data, it improves
data consistency, supports efficient information retrieval, and ensures smooth operation of the application.

1.3 Backend Services and Database Module

This module serves as the core processing unit of the Agro Connect system. It utilizes Supabase backend services and database management to
handle user authentication, store agricultural product details, manage job opportunities, maintain equipment rental records, and support communication
between users.

The backend processes user requests and retrieves the required information from the database. It also supports features such as messaging, notifications,
reviews, and ratings. By providing centralized data management and reliable communication between application components, this module improves the
efficiency, accessibility, and overall performance of the Agro Connect platform.

1.4 User Authentication and Service Management Module

The User Authentication and Service Management Module manages user access and coordinates the various services available in the Agro Connect
application. It handles user registration, login, profile management, and access to agricultural services such as product buying and selling, job applications,
and equipment rentals.

It also ensures that users can manage their activities according to their requirements. By organizing user interactions and service-related operations, this
module supports secure access, efficient resource sharing, and smooth coordination among farmers, buyers, agricultural workers, and equipment owners.

1.5 Information Display and User Interaction Module

The information generated and retrieved by the system is presented to users through an interactive interface in this module. Agricultural products,
job opportunities, equipment rental details, weather information, notifications, reviews, and ratings are displayed in an organized and user-friendly format.

The module also supports communication between users through messaging and provides access to relevant service details. By presenting information
clearly and enabling convenient interaction, this module helps users make informed decisions, simplifies agricultural activities, and improves the overall
usability of the Agro Connect application.

Literature review

Recent studies highlight the growing importance of digital technologies in improving agricultural activities and connecting farmers with markets.
Traditional agricultural practices often involve intermediaries, manual communication, and limited access to farming resources, which can affect
productivity and marketing efficiency. Research on digital agriculture indicates that mobile applications and online marketplaces can improve access to
agricultural information, simplify transactions, and strengthen communication among farmers and other stakeholders.

Several existing agricultural platforms provide services such as online crop trading, agricultural information sharing, and access to farming resources.
Mobile technologies enable farmers to connect with buyers and access market-related information conveniently. Cloud-based database systems also
support efficient data storage, user management, and information retrieval. However, many platforms focus on specific agricultural services and may not
integrate product trading, agricultural employment, equipment rentals, and user communication into a single application.

The proposed Agro Connect system addresses these limitations by providing an integrated agricultural marketplace and farm management platform
developed using Flutter and Supabase. It combines agricultural product buying and selling, job opportunities, equipment rentals, messaging, notifications,
reviews, ratings, and weather information. By integrating these features into a unified application, the system aims to improve accessibility, simplify

agricultural transactions, and promote effective communication and resource sharing among agricultural communities.
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METHODOLOGY

The development of the Agro Connect application follows a structured methodology to provide an integrated platform for agricultural product trading,

employment opportunities, equipment rentals, and communication between users.
1. Requirement Analysis
Functional requirements were identified to support the major operations of the Agro Connect application, including:
e User registration, login, and profile management.
e Buying and selling agricultural products through an online marketplace.
o Posting agricultural job opportunities and applying for available jobs.
e Renting and lending farming equipment.
e Managing agricultural information using Supabase database services.
e Supporting communication through messaging and notifications.
2. System Design

The Agro Connect system is modularized into separate components to improve maintainability, scalability, and efficient management of agricultural

services.
. User Interface Module — Provides an interactive Flutter-based interface for users to access agricultural services.
. User Authentication Module — Handles user registration, login, and profile management.
. Agricultural Marketplace Module — Enables users to buy and sell agricultural products.
e Job Management Module — Supports posting agricultural job opportunities and applying for available jobs.
. Equipment Rental Module — Allows users to rent and lend farming equipment.

. Database Management Module — Uses Supabase to store and retrieve user details, product information, job postings, and rental
records.

e Communication Module — Supports messaging, notifications, reviews, and ratings between users.

3.Technology Stack
. Flutter — Framework used to develop the mobile application interface.

e Dart— Programming language used for application development.

. Supabase — Backend platform used for authentication, database management, and application services.
. PostgreSQL — Relational database used by Supabase to store and manage application data.

. Local Storage (Hive) — Supports local data storage where implemented in the application.

. Weather API — Provides weather information to assist users with agricultural planning.

. Git and GitHub — Can be used for source code management and version control.

4. Integration and Testing
The different modules of the Agro Connect application are integrated and tested to ensure proper functionality, reliable data handling, and smooth
interaction between users and the system.

. Authentication Testing — Verifies user registration, login, and profile management.

. Marketplace Testing — Checks agricultural product listing, browsing, and buying and selling operations.
e  Job Management Testing — Verifies job posting, job browsing, and application functionality.

e  Equipment Rental Testing — Checks equipment listing and rental-related operations.
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e  Database Testing — Ensures correct storage, retrieval, and updating of application data through Supabase.
. Communication Testing — Verifies messaging, notifications, reviews, and ratings.
. Interface Testing — Ensures proper navigation, screen display, and usability across the application.

5. Result Analysis

LABELS :
e  Green —Available
. Red — Busy
. Yellow — Partial Availability
e Grey— Absent
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6. Conclusion and Future work

The proposed Agro Connect application improves accessibility to agricultural services by providing a unified digital platform for farmers, buyers,

agricultural workers, and equipment owners. It simplifies agricultural product trading, job opportunities, and equipment rentals while supporting

communication and information sharing among users. By integrating Flutter and Supabase, the system provides a user-friendly platform for managing

agricultural activities and promotes the use of digital technologies in agriculture.

Future

Future
L]
L]

enhancement

enhancements include:
Integration of Al-based crop recommendations and disease detection.
Advanced market price prediction for agricultural products.
Online payment gateway integration for secure transactions.
Multilingual support for farmers from different regions.

GPS-based services for locating nearby buyers, workers, and equipment.

Advanced weather forecasting and agricultural advisory services.
Improved mobile notifications and real-time communication.
Expansion to support more agricultural services and a larger user base.

CONTENT

Agro Connect is a Flutter-based agricultural marketplace and farm management application designed to connect farmers, buyers, agricultural workers,

and equipment owners through a unified digital platform. The system simplifies agricultural product trading, job opportunities, and farming equipment

rentals while providing features such as user authentication, messaging, notifications, reviews, ratings, and weather information. It aims to improve

accessibility, simplify agricultural transactions, and support efficient communication among agricultural communities.

Focus

Scope

User Management

User Registration and Authentication

Agricultural Marketplace

Buying and Selling Agricultural Products

Job Management

Agricultural Job Posting and Applications

Equipment Rental

Renting and Lending Farming Equipment

Database Management

Storage and Retrieval of Agricultural Data

Tablel:Focus and Scope of the Project
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