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Abstract: The traditional marketing system for agriculture has many limitations for farmers, such as the level of profitability,
dependence on intermediaries, and the absence of price transparency. A web-based agricultural marketplace aims to create a
link between farmers and customers, making the process of agricultural trade more efficient, profitable, and transparent.
Farmers can use the system to manage the price, add products, register, and order from the customers. Through the integrated
review facility, customers can browse products, order, and provide feedback. The reliability of the entire system can be achieved
through secure authentication, updates, and order management. The system ensures that customers receive fresh products at
affordable rates, while farmers can increase profitability by not depending on intermediaries. This implementation shows how
the use of digital technology can change the traditional agricultural marketing system to create a more transparent and effective
ecosystem.
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L. INTRODUCTION
Agriculture is a vital factor in economic development and food security, especially in developing countries where a large part of the
population depends on agriculture for their livelihood. However, the traditional agricultural marketing system faces issues such as
dependence on intermediaries, lack of price transparency, and lower profitability. Intermediaries determine prices in this system,
reducing farmers’ income while increasing prices for consumers.
The difference between consumers and farmers is a major problem that creates inefficiency in the marketing channel and a lack of
communication between these two parties. For example, farmers are often not aware of the current situation of the market and
cannot take effective decisions regarding the price of their products. Similarly, consumers are not aware of the sources and quality
of products.
The development of digital technology offers a window of  opportunity for the development of modern agricultural marketing
through the use of the web. For example, a digital market can be created where the farmer can register, manage his or her products,
set prices, and manage customers, while the consumer can view the products, order, and provide feedback. This will improve
transparency, increase the profitability of the farmer, and create a more efficient agricultural ecosystem.

1. RESEARCH METHODOLOGY
The research methodology that has been adopted for the present research follows a structured and analytical approach, including
literature, comparative platform analysis, requirement modeling, system design, and validation. The research aims to create a
farmer-consumer marketplace model based on literature and the limitations of the current agricultural e-commerce system.

A. Literature Review

The first phase focused on conducting an extensive literature review of research articles and existing implementations of agricultural
e-commerce, such as Crop Harbour and Farmer to Consumer. These research articles were studied to comprehend the architectural
patterns, user interactions, role-based access control, multilingual support, and transaction management. In the literature review,
research articles on direct marketing, transparency, and supply chain optimization were studied to comprehend the established best
practices.
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B. Comparative Analysis of Existing Platforms

A comparative evaluation of the systems, such as Farmizen, Farm to Home, Go4Fresh, FasalMandi, and Digi Rythu Bazar, was
performed in a structured manner. The comparison was done based on various parameters, such as the control of prices,
geographical accessibility, flexibility of orders, subscription models, and transparency in interactions between farmers and
consumers. The gaps that were identified in the current systems include centralized control of prices, inaccessibility in rural areas,
absence of review mechanisms, and wholesale models rather than direct trade models.

C. Requirement Identification

Functional and non-functional requirements were identified based on the findings of the literature and the comparative study.
Functional requirements were identified as registration of farmers, decentralized price control, product lifecycle management, direct
ordering, and feedback integration. Non-functional requirements were identified as transparency, accessibility, scalability, security
of information, and trust building. These requirements were identified to address the inefficiencies of traditional marketing systems.

D. System Modeling and Design Framework
A structured system model was created using the layered architectural principles of previous implementations. The user
roles were formalized (farmer, consumer), and interaction workflow was created to ensure clarity of transaction flow.

E. Gap-Driven Solution Design

The design phase was primarily focused on addressing the limitations identified with the existing systems. Unlike other systems
with subscription fees or a pricing structure, the developed framework is capable of offering pricing control to the farmers,
transparency with order systems, review systems, and accessibility without any restrictions.

F. Validation and Evaluation

The proposed system framework was assessed using qualitative and functional assessment techniques. Evaluation parameters
include improvement in transparency, reduction in dependency on intermediaries, efficiency in order processing, and clarity in
interaction with users. These parameters match the assessment strategies proposed in previous studies.

G. Data Analysis Approach

The major insights were gathered from structured observation of system workflows and platform behavior, while secondary data
were collected from peer-reviewed publications and documented case studies. An analytical comparison was conducted to assess
how the developed framework enhances traditional agricultural marketing systems and digital marketplace platforms.

1. ARCHITECTURE OF THE SYSTEM
The Model-View—Controller (MVC) pattern serves as the foundation for the Layered Architecture used in the Farm2Home system's
design, which divides the program into several functional layers. By clearly outlining the duties of each application component, this
architectural approach enhances system scalability, maintainability, and modularity. Presentation Layer, Controller Layer, Service
Layer, Repository Layer, and Database Layer are the five main layers of the architecture. To process user requests and provide
suitable answers, each layer communicates with neighboring layers.

A. Layer of Presentation

The Presentation Layer is in charge of communicating with users and represents the system's user interface. The web application's
structure, style, and dynamic behavior are provided by HTML, CSS, and JavaScript.

Customers and farmers can communicate with the system through this layer via a variety of webpages, including:

1) Pages for user registration and login

2) Interface for browsing products

3) Dashboard for farmers

4) Pages for the cart and checkout

5) Pages for order history and reviews

Using web forms, the display layer gathers user input and transmits requests to the controller layer for additional processing
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B. Layer of Controller

Between the presentation layer and the business logic layer, the Controller Layer serves as a bridge. User HTTP requests are
received, processed, and then forwarded to the relevant service classes. Several controllers in the system are in charge of managing
particular tasks, such as:

1) Auth Controller: oversees user login and authentication procedures

2) Product controllers: are in charge of adding and retrieving products, among other product-related tasks.

3) Cart Controller: oversees cart functions like item addition and removal.

4) Order Controller: handles requests for orders and keeps track of them.

5) Review Controller: oversees ratings and reviews for products

The proper routing of user requests inside the system is guaranteed by these controllers.

C. Layer of Services

The application’s main business logic is located in the service layer. Before communicating with the database, it evaluates requests
from the controller layer and completes the required calculations and validations.

Among the system's key services are:

1) User service: User service oversees activities pertaining to users.

2) Product Service: Product Service is responsible for managing product operations.

3) Cart Service: Cart Service handles transactions involving carts

4) Order Service: Order Service oversees the tracking and processing of orders.

5) Review Service: Review Service manages ratings and comments from clients

Application logic and business rules are implemented uniformly throughout the system thanks to the service layer.

D. Layer of Repository

Data access and database connectivity are handled by the repository layer. CRUD (Create, Read, Update, Delete) activities are
carried out using Spring Data JPA repositories.

Instead of creating intricate SQL queries, developers may deal with Java objects thanks to repositories' abstraction for database
interactions. This lowers development complexity and increases code maintainability.

Repositories include, for example:

1) Repository for Users

2) Product Library

3) Cart Storage

4) Place an Order

E. The Database Layer

All of the system's persistent data is kept in the database layer. The program manages structured data using MySQL, a relational
database management system.

Information like this is stored in the database:

1) User and farmer information

2) Items in the cart

3) Records of orders

4) Reviews and ratings from customers

5) Details about the product

F.  Workflow System

The overall workflow of the proposed system is described as follows:

1) The user interacts with the system through a web interface, which represents the presentation layer. This layer provides the user
interface for farmers and customers to access the application.

2) The controller layer receives the user request from the presentation layer and processes it.

3) The controller forwards the request to the service layer, where the main business logic of the application is implemented.

4) The service layer communicates with the repository layer to retrieve or store data required for the requested operation.
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5) The repository layer interacts with the MySQL database to perform database operations such as storing, updating, or retrieving
data.

6) After processing the request, the response is sent back through the presentation layer, which displays the final output to the
user.

G. Architecture Diagram

External Tools / Environmen t

i @) spring

Boot

§4 Development Tool
(eg. Intellij IDEA, Eclipse)

0 Version Control (Git)

Fig. 1: System Architecture Diagram

The relationship between users, frontend interfaces, backend controllers, services, repositories, and the database is depicted in the
system architecture diagram. It shows how data moves from user queries to database operations and back to the user interface, and it
graphically depicts the tiered architecture.

Future improvements like mobile apps, online payment systems, and cloud deployment are made possible by this layered
architecture, which guarantees the Farm2Home platform'’s scalability, maintainability, and security.

V. SPECIFICS OF IMPLEMENTATION
The Farm2Home system's implementation phase is all about turning the system design into a working web application. Modern full-
stack technologies that enable scalable and modular web development are used in the platform’'s development. To guarantee
seamless communication between various components, the system includes database connections, frontend interfaces, and backend
services.
The application's layered MVC architecture divides database operations, business logic, and user interface. This modular design
increases performance, makes it easier to integrate new features in the future, and improves maintainability.

A. Stack of Technology

The following technologies are used in the implementation of the Farm2Home platform:
Technologies at the Backend

Java is a fundamental programming language used for business logic implementation.

REST APIs and backend applications are developed using the Spring Boot framework.

MVC: The Model-View-Controller architecture for managing web requests is provided by Spring MVC.
JPA: Spring Data JPA uses repository APIs to make database interaction easier.

Java objects and database tables can be mapped object-relationally using Hibernate.

Front-end technologies: Web page structure is designed using HTML.

The user interface's style and layout are provided by CSS.

JavaScript: Provides interactive features and client-side validation.

Database: Application data is stored in MySQL, a relational database management system.
Dependency Management and Build, Maven: Builds the program and maintains project dependencies.

B. Project Organization
To preserve modularity and code clarity, the project is divided into several packages. Every package in the application has a distinct
function. Important packages for the project consist of:
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Controller Package: Controls routing and responds to HT TP requests.

Business logic and processing techniques are included in the service package.

Repository Package: Controls data persistence and database access.

Database table-representing entity classes are defined by the Model Package.

Data is sent across levels using the DTO package.

Configuration Package: Contains application and security configuration files.

Debugging, testing, and future system expansion are made easier by this organized framework.

C. Module Execution
A number of useful modules are used to create the Farm2Home platform, which together make up the entire system.
Module for Users: Customer registration, login, and profile management are handled by the user module. Users enter personal
details such their name, email address, and password when they register. Before data is entered into the database, input validation
makes sure it is secure and correct.
The login procedure checks the user's credentials and, depending on the authentication status, allows access to the system.
Module for Farmers: Farmers can manage their agricultural products with the help of the farmer module. Farmers are able to carry
out tasks like:

e Introducing new goods

e Reviving product information

e Removing products that aren't available

e Viewing customer orders

e Farmers can manage their orders and product listings with this module.

Module of Products: Product-related tasks are managed by the product module.
Every product record has characteristics like:
e  Product Number
e Name of Product

o Category
e Cost
e Amount

Farmers use a form interface to add products, and the system verifies and saves the product details in the database. Consumers can
explore products by category and view product details.

Cart Module: Before placing an order, clients can temporarily keep specific products in the cart module. The module facilitates the
following operations:
Putting items in the cart
Changing the amount of products
Taking items out of the cart
e Viewing the items of the cart
Before making a purchase, the cart makes sure that customers may check the things they have chosen.

Module for Ordering: Customer orders are processed via the order module. The following steps are carried out by the system upon
consumer confirmation of the checkout process:
determines the entire cost of the chosen goods.
keeps order information in the database.
removes the item from the customer's cart.
e shows a message confirming the order.
Farmers can prepare goods for delivery and view order details via their dashboard.
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Module for Review and Rating: Customers can comment on things they have purchased through the review feature. After receiving
their orders, customers can post reviews and rate the product. This feature helps farmers better understand consumer preferences and
expectations for product quality while also increasing system openness.

D. Connection to Databases

Hibernate and Spring Data JPA are used to implement database connectivity. Database tables are represented by entity classes, and
table topologies are defined by annotations like @Entity, @1d, and @GeneratedValue.

The Jpa Repository interface, which has built-in methods for carrying out CRUD activities, is extended by repositories. This method
streamlines database administration and lessens the need for manual SQL queries.

E. Implementing Security

To safeguard user information and stop illegal access, the system employs fundamental security measures. Important security
elements consist of:

1) Validation of login credentials and user authentication

2) Role-based access restriction for consumers and farmers

3) The database's encrypted password storage

4) Validating input to stop erroneous data entries

These safeguards guarantee that some system features are only accessible by authorized users.

F. Frontend and Backend Integration

Spring Boot controllers handle HTTP requests from the frontend interface to the backend. The controllers handle user requests, call
service functions, and provide HTML pages or JSON data as answers.

The user interface and backend services will interact seamlessly thanks to this connection. Effective farmer-consumer contact
through a digital marketplace is made possible by the implementation's effective integration of all modules into a fully functional
web application.

V. RESULTS AND DISCUSSION
The Farm2Home system, a full-stack web application intended to link farmers and customers via an online marketplace, was
successfully built. User identification, product administration, cart operations, order processing, and review procedures are just a
few of the elements that the system combines. The system was evaluated to assess its performance, usability, and functionality after
it was put into place. The findings show that farmers can successfully post agricultural items on the platform, and customers can
explore, choose, and buy products using an online interface. By offering an organized process for handling agricultural transactions,
the system lessens reliance on conventional middlemen.

A. Useful Outcomes

A number of essential features that guarantee the digital marketplace runs well are supported by the installed system.

1) Login and User Registration

Using personal details like name, email address, and password, users can register and establish accounts on the system. When a user
logs in, authentication systems check their credentials. Users can access their individual dashboards after successful authentication.

=

Fig. 2: Registration Pa’gei
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FarmDiect

Welcome Back

Please select your login type:
Farmer Login Customer Login

Don’t have an account? Regist

Fig. 3: Login Page

2) Management of Products

The system allows farmers to add, modify, or remove agricultural items. Details like product name, category, price, quantity, and
description are all included in each product entry. Customers can view products through the product listing interface once they are
added.

@3 Farm Direct Dashboard My Products  Orders  Hello, povana09  Logout

Add New Product

Fig. 4: Add New Product

3) Browsing and Searching Products
The platform's product listing page allows customers to peruse the products that are available. Product details such as name,
category, price, and availability are provided by the interface. Customers may easily choose products thanks to this functionality.

&3 Farm Direct Home MyOrders Cart Hello,pavana  Logout

apple
150 / Kg

Sold by: pavana09 4 cow aareo

Add to Cart

Fig. 5: Products Listing

4) Operations of Shopping Carts
Before making a purchase, customers can add certain items to their shopping basket. Users can change product quantities or delete
items using the cart module. The total cost of the chosen products is automatically determined by the system.
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Fig. 6: Cart Page

5) Processing Orders
The system handles the order by storing the transaction details in the database when clients check out. Farmers can control order
fulfillment and view incoming orders via their dashboard.

6) Evaluation and Rating System
After making purchases, customers can rate and review the products. These ratings give farmers feedback and help other consumers
make wise purchases.

€3 Farm Direct Home MyOrders Cart Hello,pavana  Logout

B. Evaluation of Performance

Due to its modular architecture and efficient database operations, the system achieves high performance and reliability. The key

performance observations are as follows:

e  Fast response time during product browsing and product retrieval.

o Efficient database interactions through the use of Spring Data JPA repositories, which simplify data access and reduce query
complexity.

e Minimal delay during order placement processes, ensuring a smooth user experience.

e  Stable system performance even when multiple users access the application regularly.

The use of Spring Boot’s embedded server along with optimized database queries further improves system efficiency and ensures

reliable application performance.

C. Usability Assessment
Usability and simplicity were taken into consideration when designing the user interface. For both farmers and consumers, the web
application offers simple navigation and user-friendly forms. Important aspects of usability include:
Easy login and registration procedures
Simple interface for browsing products
Easy-to-use cart management system
Unambiguous order tracking and confirmation
Farmers and consumers are encouraged to use these features because they improve user experience.
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D. Validation of the System

Several testing methods, such as system, integration, and unit testing, were used to validate the system. To guarantee proper
functionality, each module was tested both separately and collectively.

Test findings show that:

Every essential feature functions as intended.

During testing, no serious mistakes were found.

Debugging fixed a few minor Ul problems.

e The system's stability and deployment readiness are confirmed by the test cases' successful completion.

Overall, the findings show that by offering a digital solution that enhances agricultural trading's efficiency, accessibility, and
transparency, the Farm2Home platform successfully tackles the drawbacks of conventional agricultural marketplaces.

VI. BENEFITS OF THE SYSTEM
Compared to current digital platforms and conventional agricultural marketing systems, the suggested Farm2Home approach offers
a number of benefits. The platform enhances efficiency, transparency, and accessibility for farmers and customers by combining
contemporary online technology with an intuitive user experience.

A. Removing Intermediaries

The removal of middlemen from agricultural trade is one of the main benefits of the Farm2Home platform. Farmers' profit margins
are lowered in traditional supply chains by a number of middlemen, including wholesalers and agents. The suggested system
guarantees fair pricing and increased farmer revenue by facilitating direct communication between farmers and consumers.

B. Enhanced Market Accessibility

Through the platform, farmers can connect with a larger market outside of their immediate area. Farmers can display their goods
online and reach a wider audience by using the digital marketplace. Sales prospects and product visibility are enhanced by this
greater accessibility.

C. Transparency in Deals
The system offers clear product details and pricing. Before making a purchase, customers can check product data like price,
category, and availability. Customers can assess the quality of products based on user comments by using the review and rating tool.

D. Effective Order and Product Management

The platform gives farmers the tools they need to effectively manage their orders and products. The farmer dashboard allows
farmers to change inventory, add new goods, and monitor client orders. This increases operating efficiency and decreases the need
for human record-keeping.

E. Upkeep of Digital Records

The system database contains all user activity and transactions. This makes it possible to manage orders, product listings, and user
data digitally. Keeping digital records lowers the possibility of errors associated with manual processes and increases data
reliability.

F. Easy-to-use Interface

Users can effortlessly browse the platform thanks to the system's straightforward and user-friendly layout. With little technological
expertise, customers can browse products, manage carts, and place orders. In a similar vein, a simple dashboard allows farmers to
manage product listings.

G. Expandability and Scalability
The system's modular design and layered architecture make future expansion simple. Without significantly altering the current
system, new features like mobile applications, online payment integration, and sophisticated analytics can be added.
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H. Enhanced Client Contentment

Direct access to fresh agricultural products from farmers benefits consumers. Customers can offer feedback via reviews and ratings,
and the platform guarantees improved product traceability. Trust and general client pleasure both increase as a result.

All things considered, the Farm2Home system offers a workable and effective way to modernize agricultural trade by utilizing
digital technology to improve connectivity between farmers and consumers.

VII. LIMITATIONS

The Farm2Home system's implementation has certain drawbacks that may impede its scalability and functionality in real-world

contexts, despite the fact that it offers an efficient digital platform for linking farmers and consumers. The scope of the system

development, technology restrictions are the causes of these limits.

1) Lack of Integration with Online Payments: There isn't an integrated online payment gateway in the present system version.
Orders can be placed using the platform, but external payment processing is required. The convenience and security of
transactions will be improved by incorporating safe payment options like UPI, credit cards, or digital wallets.

2) Reliance on Internet Access: Users must have reliable internet connectivity in order to access the platform because it is a web-
based program. Farmers may find it difficult to use the site efficiently in remote areas with insufficient internet infrastructure.

3) Absence of a Mobile App: Currently, web browsers are the only way to access the system. Although mobile devices can use the
web interface, a specialized maobile application might offer improved features like push alerts, quicker access, and greater
usability.

4) Limited Features for Data Analytics: Order management and product listing are the primary areas of attention for the present
implementation. There are no advanced analytics features like demand forecasting, consumer behavior analysis, or sales trend
prediction. Farmers may be able to make better business decisions with the aid of such characteristics.

5) Implementing Basic Security: Additional security features like multi-factor authentication, secure payment encryption, and
advanced threat detection could improve system security even when the system already has authentication and encrypted
password storage.

6) Delivery and Logistics Management: As of right now, the platform lacks an integrated delivery management or logistics
solution. Farmers and customers must manually coordinate delivery when an order is placed. Logistics integration and delivery
tracking may be included in future implementations.

Not with standing these drawbacks, the Farm2Home system offers a solid basis for an online agricultural marketplace and can be

improved in later iterations to get over these issues and enable widespread implementation.

VIIl.  FUTURE SCOPE

Although the Farm2Home platform offers a basic digital marketplace for agricultural trade, future iterations could include a number

of improvements to boost system functionality, scalability, and user experience. With these enhancements, the system will be able to

accommodate more users and provide farmers and customers with more sophisticated functionality.

1) Integration of Online Payments: The incorporation of safe online payment channels is one of the biggest advancements for
further development. Customers will be able to finish transactions on the site by using payment methods like digital wallets,
debit/credit cards, and UPI. This feature will increase user convenience, decrease manual payment procedures, and boost
transaction efficiency.

2) Development of Mobile Applications: Creating a cross-platform framework like Flutter or a specific Android mobile
application will greatly improve accessibility for farmers and customers. For consumers who primarily use smartphones, mobile
applications can offer enhanced usability, push notifications for order updates, and speedier performance.

3) Recommendation System Based on Artificial Intelligence: In order to monitor consumer purchase patterns and suggest
pertinent agricultural items, future iterations of the platform may incorporate artificial intelligence (Al) and machine learning
algorithms. Customized product recommendations can boost farmers' sales prospects and enhance customer satisfaction.

4) Support for Multiple Languages: Applications that are only available in English may be difficult for many farmers in remote
locations to use. To increase accessibility and promote adoption among farmers with poor English competence, multilingual
support for regional languages including Telugu, Hindi, and Tamil should be implemented.

5) Dashboard for Advanced Analytics: Farmers and administrators can use an advanced analytics  dashboard to examine client
purchasing patterns, product demand, and sales trends. These insights allow administrators to keep an eye on platform
performance while assisting farmers in optimizing productivity and inventory management.
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6) Deployment via the Cloud: The system's scalability and availability would be enhanced by deploying it on cloud platforms like
Google Cloud, Microsoft Azure, or Amazon Web Services (AWS). Through distributed infrastructure, cloud deployment
improves reliability and enables the program to manage huge numbers of users.

7) Delivery and Logistics Monitoring: To track goods shipments, future iterations of the platform might incorporate logistics and
delivery management tools. The effectiveness of product distribution could be improved by features like route optimization,
anticipated delivery times, and real-time delivery tracking.

By putting these improvements into practice, the Farm2Home platform can develop into a comprehensive digital ecosystem for

agricultural trade that provides administrators, farmers, and consumers with cutting-edge technology capabilities.

IX. CONCLUSION

Farm2Home, a web-based digital marketplace intended to link farmers and customers directly and lessen reliance on middlemen in

agricultural trade, was introduced in this paper. Several middlemen are frequently involved in the traditional agricultural marketing

system, which lowers farmer profits and raises consumer prices. By offering a clear and effective platform where farmers can
market their goods and consumers may buy them directly, the suggested solution tackles these issues.

Modern full-stack technologies like Java, Spring Boot, Spring Data JPA, MySQL, HTML, CSS, and JavaScript were used in the

system's implementation. The user interface, business logic, and database activities are all kept apart by the platform's tiered Model-

View—Controller (MVC) design. System performance, scalability, and maintainability are all enhanced by this modular architecture.

User authentication, product administration, cart operations, order processing, and review and rating systems are just a few of the

functional components that make up the built system. Together, these modules make it possible to manage agricultural products

effectively and offer farmers and consumers a smooth user experience. By increasing transparency, making products more
accessible, and facilitating improved contact between farmers and consumers, the implementation shows how digital technology
may enhance agricultural marketing. The evaluation's findings show that the Farm2Home platform effectively provides the essential
features needed for an online agricultural marketplace. Customers may explore products, place orders, and offer feedback while
farmers can manage product listings and order tracking. The platform encourages fair trade practices and streamlines agricultural
transactions. The system offers a solid basis for future development even though the current implementation has some drawbacks,
such as the lack of mobile applications and online payment integration. The platform's capabilities can be further enhanced with
features like cloud deployment, multilingual interfaces, artificial intelligence-based recommendation systems, and payment gateway
integration. All things considered, the Farm2Home system shows how digital technology may revolutionize agricultural supply
chains and give farmers direct access to markets. The platform promotes the larger goals of digital agriculture and rural economic
development while also helping to modernize agricultural transactions.
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