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ABSTRACT 

Agro Connect: Development of a Direct Trading Web Application Connecting Farmers and Buyers Using Python Technology 

is a web-based agricultural trading platform designed to establish a direct connection between farmers and buyers, reducing dependency 

on intermediaries and improving transparency in agricultural transactions. The system enables farmers to register, upload details of their 

agricultural products, specify quantities and expected prices, and manage their listings through an easy-to-use interface. Buyers can 

browse available products, compare prices, view farmer information, and initiate purchase requests directly through the platform. The 

application uses Python for backend development and business logic, while React.js is used to create a responsive and interactive user 

interface. The system can maintain product, farmer, buyer, and transaction information through a suitable database. Features such as 

product search, category-based filtering, price information, user authentication, and transaction management help improve the overall 

trading experience. The proposed AgroConnect platform aims to promote fair pricing, reduce post-harvest marketing challenges, 

increase market accessibility for farmers, and provide buyers with a convenient method of sourcing agricultural products directly from 

producers. 

Keywords: Artificial Intelligence, AgroConnect, Agricultural Trading, Farmer-to-Buyer Platform, Direct Market Access, E-Commerce, 

Python, React.js, Machine Learning, Product Recommendation, Price Analysis, Smart Agriculture, Digital Agriculture, Web 

Application. 

I. INTRODUCTION 

Agriculture is one of the most important sectors supporting 

food security, employment, and economic development 

worldwide. However, farmers frequently face challenges 

such as dependence on intermediaries, limited market 

access, price fluctuations, and insufficient access to 

reliable market information. Wolfert et al. (2017) 

highlighted that digital technologies and big-data 

approaches can improve decision-making and efficiency 

across agricultural systems [1]. Similarly, Ayaz et al. 

(2019) explained that Internet of Things (IoT) technologies 

can support smart agriculture by enabling data collection, 

monitoring, and improved agricultural decision-making 

[2].  

The growth of digital technologies has created new 

opportunities for connecting farmers directly with 

consumers and commercial buyers. Klerkx, Jakku, and 

Labarthe (2019) discussed how digitalization is 

transforming agricultural practices and creating new 

opportunities for data-driven agricultural services [3]. 



 

INTERNATIONAL JOURNAL OF PHARMACY WITH MEDICAL SCIENCES 

Peer Reviewed, Referred & Indexed Journal 

E-ISSN:3068-2738 

Vol.5, No. 4(2025) 

www.ijpams.com 

IJPAMS| 180 Received: 04-10-2025 | Accepted: 15-11-2025 | Published: 21-11-2025 | 

www.ajaccm.com 

 

          
 
 
 

 

Digital platforms can reduce information gaps between 

producers and buyers by providing product details, market 

information, pricing information, and direct 

communication facilities. Artificial Intelligence (AI) and 

Machine Learning (ML) can further enhance digital 

agricultural platforms by supporting intelligent 

recommendations, demand analysis, price prediction, and 

decision-making. 

 Liakos et al. (2018) reviewed the application of machine 

learning techniques in agriculture and demonstrated their 

potential for improving agricultural prediction and 

management tasks [4]. Benos, Bechar, and Bochtis (2021) 

also emphasized the increasing importance of artificial 

intelligence in modern agriculture, particularly for 

automation, prediction, monitoring, and intelligent 

decision-making [5]. The proposed AGROCONNECT 

system is an AI-enabled web application developed to 

establish a direct connection between farmers and buyers. 

The platform enables farmers to register, upload 

agricultural product information, specify quantities and 

expected prices, and manage their product listings. Buyers 

can search and filter agricultural products, compare prices, 

view farmer information, and initiate purchase requests 

directly through the platform. The system uses Python for 

backend development and business logic, React.js for the 

frontend interface, and a database for managing farmer, 

buyer, product, and transaction information. The 

integration of AI into AGROCONNECT can provide 

additional functionalities such as product recommendation, 

intelligent farmer-buyer matching, price analysis, and 

demand-based insights. The primary objective of the 

proposed system is to improve transparency, reduce 

unnecessary intermediaries, enhance farmers' market 

accessibility, and provide buyers with a convenient 

mechanism for sourcing agricultural products directly from 

producers. Therefore, AGROCONNECT represents a 

technology-driven approach toward developing a more 

efficient, transparent, and accessible agricultural trading 

ecosystem. 

II. LITERATURE REVIEW / RELATED 

WORK 

The integration of digital technologies, Artificial 

Intelligence (AI), Machine Learning (ML), and data-driven 

systems into agriculture has received significant attention 

in recent years. Existing research demonstrates that digital 

technologies can improve agricultural decision-making, 

farm management, supply-chain efficiency, and market 

accessibility. The following studies provide the foundation 

for the proposed AGROCONNECT platform. 

Wolfert et al. (2017) presented a comprehensive review of 

big-data applications in smart farming. The authors 

explained that large-scale agricultural data can support 

improved decision-making, farm management, and 

resource utilization. Their work demonstrated the 

importance of data-driven technologies in developing 

modern agricultural systems [1]. 

Liakos et al. (2018) reviewed the application of Machine 

Learning in agriculture, covering crop management, 

livestock management, water management, and soil 

management. The authors highlighted that ML can 

transform agricultural data into useful recommendations 

and decision-support information for farmers [2].  

Klerkx, Jakku, and Labarthe (2019) investigated digital 

agriculture, smart farming, and Agriculture 4.0. Their 

study discussed the influence of digital technologies on 

agricultural production systems, value chains, farmer 

skills, and economic relationships. The authors also 

identified challenges related to technology adoption, data 

ownership, privacy, and digitalization of agricultural value 

chains [3].  
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Saiz-Rubio and Rovira-Más (2020) discussed the transition 

toward Agriculture 4.0 and the increasing role of 

autonomous and data-driven agricultural technologies. 

Their work emphasized the importance of integrating 

digital technologies to improve agricultural productivity 

and decision-making. 

Benos et al. (2021) provided an updated review of Machine 

Learning applications in agriculture and showed that AI 

and ML techniques can support automation, prediction, 

monitoring, and intelligent agricultural decision-making. 

Their study demonstrates the potential of ML-based 

systems to provide valuable insights from agricultural data 

[4].  

Liu et al. (2021) conducted a systematic literature review 

on Information and Communication Technologies (ICT) 

and blockchain technologies in precision agriculture. The 

study reported that ICT applications can improve 

information provision and decision-making, while 

blockchain can contribute to transparency, traceability, 

trust, and transaction efficiency in agricultural supply 

chains [5].  Bertoglio et al. (2021) analyzed nearly 5,000 

publications related to the digital agricultural revolution 

and identified major research streams including Climate-

Smart Agriculture, Site-Specific Management, Remote 

Sensing, IoT, and Artificial Intelligence. Their findings 

indicate a growing research interest in AI and digital 

technologies for transforming traditional agricultural 

practices [6].  

Research Gap 

Although existing studies have demonstrated the benefits 

of AI, ML, IoT, big data, and blockchain in agriculture, 

much of the research focuses on crop monitoring, yield 

prediction, precision farming, disease detection, and 

supply-chain management. Comparatively less attention is 

given to an integrated web-based platform that directly 

connects farmers with buyers while combining product 

listing, price information, intelligent recommendations, 

and transaction management. 

III. PROPOSED METHODOLOGY 

The proposed AGROCONNECT system is an AI-enabled web 

application designed to establish a direct and transparent 

trading platform between farmers and buyers. The methodology 

integrates web technologies, database management, user 

authentication, product management, and AI-based decision-

support functionalities. The overall workflow consists of user 

registration, product listing, product discovery, intelligent 

recommendation, buyer request generation, transaction 

management, and feedback. 

 

 

A. System Architecture 

The proposed system follows a client-server architecture 

consisting of three major layers: 

1. Presentation Layer: Developed using React.js, this layer 

provides responsive interfaces for farmers and buyers. 

2. Application Layer: Developed using Python, this layer 

manages authentication, product processing, business 

logic, search operations, recommendations, and transaction 

processing. 

3. Data Layer: A relational or NoSQL database stores farmer 

profiles, buyer information, agricultural products, prices, 

quantities, purchase requests, and transaction records. 

The frontend communicates with the Python backend through 

RESTful APIs. Authentication mechanisms ensure that only 

authorized users can access protected functionalities. 
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B. Farmer Module 

Farmers create accounts by providing basic information and 

authentication credentials. After successful registration and 

login, farmers can create and manage agricultural product 

listings. Each listing contains information such as: 

• Product name 

• Product category 

• Available quantity 

• Expected price 

• Location 

• Quality/grade 

• Availability period 

• Product description 

Farmers can update, modify, or remove their listings according 

to product availability. 

C. Buyer Module 

Buyers can register and access the agricultural marketplace 

after authentication. The buyer interface provides product 

search, category filtering, price comparison, and product-detail 

viewing. Buyers can view relevant information about farmers 

and available quantities before submitting a purchase request. 

D. AI-Based Recommendation and Matching 

An AI-based recommendation component can analyze product 

categories, buyer search history, previous interactions, price 

preferences, and product availability. Based on these 

parameters, the system can recommend relevant agricultural 

products to buyers. 

A simple recommendation score can be represented as: 

 

where: 

• (R) = recommendation score 

• (S) = product similarity score 

• (P) = price preference score 

• (A) = availability score 

• (L) = location relevance score 

• (w_1,w_2,w_3,w_4) = corresponding weights 

Products with higher recommendation scores can be displayed 

preferentially to buyers. 

 

 

E. Product Search and Filtering 

The system provides an efficient search mechanism that enables 

buyers to identify products based on product name, category, 

price range, quantity, and location. Filtering reduces the time 

required to identify suitable products and improves the overall 

marketplace experience. 

F. Transaction Management 
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After selecting a product, the buyer can initiate a purchase 

request. The request is stored in the database and made 

available to the respective farmer. The farmer can accept or 

reject the request based on product availability and other 

conditions. The transaction status can be maintained as: 

Pending → Accepted → Confirmed → Completed 

This process provides a structured mechanism for tracking 

agricultural trading activities. 

G. Database Management 

The database maintains structured information about the 

complete trading ecosystem. The major entities include: 

Entity Major Information 

Farmer Farmer ID, name, contact, location 

Buyer Buyer ID, name, contact, location 

Product Product ID, name, category, quantity, 

price 

Purchase 

Request 

Request ID, buyer ID, product ID, 

quantity, status 

Transaction Transaction ID, request ID, amount, date, 

status 

Feedback Feedback ID, user ID, rating, comments 

H. System Workflow 

The overall methodology follows the sequence: 

User Registration → Authentication → Farmer Product 

Listing → Database Storage → Buyer Search → AI 

Recommendation → Product Selection → Purchase 

Request → Farmer Confirmation → Transaction 

Management → Feedback 

The proposed methodology integrates these modules into a 

unified platform to reduce intermediaries, improve information 

transparency, provide direct market access, and support more 

efficient agricultural trading. 

I. Technology Stack 

Component Technology 

Frontend React.js, HTML, CSS, 

JavaScript 

Backend Python 

API REST API 

Database MySQL / PostgreSQL / 

MongoDB 

AI/ML Python, Scikit-learn 

Authentication Secure User Authentication 

Development 

Environment 

VS Code / PyCharm 

Deployment Cloud/Web Server 

The proposed methodology therefore provides a scalable 

foundation for implementing an intelligent agricultural 

marketplace in which farmers can directly present their 

products to potential buyers while AI-based features assist users 

in discovering suitable products and making informed trading 

decisions. 

IV. IMPLEMENTATION 

The AGROCONNECT system is implemented as a full-stack 

web application that integrates a React.js frontend, Python 

backend, database management, and AI/ML-based services. 

The implementation is divided into several modules to provide 

secure, scalable, and user-friendly agricultural trading 

functionality. 

 

A. Frontend Implementation 
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The frontend is developed using React.js, which provides a 

responsive and interactive interface for both farmers and 

buyers. React components are used to create registration, login, 

dashboard, product listing, product search, product details, 

purchase requests, and transaction management pages. 

The major frontend components include: 

• User Registration and Login 

• Farmer Dashboard 

• Buyer Dashboard 

• Product Listing Interface 

• Product Search and Filtering 

• Product Details 

• Purchase Request Interface 

• Transaction History 

• Feedback and Rating Interface 

The frontend communicates with the Python backend using 

HTTP/REST APIs. Input validation is performed before 

sending data to the server. 

B. Backend Implementation 

The backend is developed using Python, with a suitable web 

framework such as Flask or Django. It manages the application 

logic, authentication, product operations, purchase requests, 

transactions, and communication with the database. 

The main backend services include: 

1. Authentication Service – manages user registration, 

login, authentication, and authorization. 

2. Farmer Management Service – manages farmer 

profiles and product listings. 

3. Buyer Management Service – manages buyer 

profiles and purchase activities. 

4. Product Management Service – handles product 

creation, updating, deletion, and availability. 

5. Search and Filtering Service – processes buyer 

queries and returns relevant products. 

6. Transaction Service – manages purchase requests 

and transaction status. 

7. AI Recommendation Service – generates relevant 

product recommendations. 

8. Notification Service – provides updates regarding 

purchase requests and transactions. 

C. Database Implementation 

A database such as MySQL, PostgreSQL, or MongoDB is 

used to store system information. The database contains 

separate collections/tables for users, products, purchase 

requests, transactions, and feedback. 

A simplified database structure is: 

Table Important Fields 

Farmer Farmer_ID, Name, Contact, Location 

Buyer Buyer_ID, Name, Contact, Location 

Product Product_ID, Farmer_ID, Name, 

Category, Quantity, Price 

Purchase_Request Request_ID, Buyer_ID, Product_ID, 

Quantity, Status 

Transaction Transaction_ID, Request_ID, Amount, 

Date, Status 

Feedback Feedback_ID, User_ID, Rating, 

Comments 

Relationships between these tables allow the system to maintain 

consistency and track complete trading activities. 

D. AI/ML Implementation 

The AI component is designed to improve product discovery 

and farmer-buyer matching. The system analyzes buyer 

preferences, search behavior, product categories, price ranges, 

location, and availability. 



 

INTERNATIONAL JOURNAL OF PHARMACY WITH MEDICAL SCIENCES 

Peer Reviewed, Referred & Indexed Journal 

E-ISSN:3068-2738 

Vol.5, No. 4(2025) 

www.ijpams.com 

IJPAMS| 185 Received: 04-10-2025 | Accepted: 15-11-2025 | Published: 21-11-2025 | 

www.ajaccm.com 

 

          
 
 
 

 

 

A recommendation score can be calculated using: 

 

where (S) represents product similarity, (P) represents price 

preference, (L) represents location relevance, and (A) 

represents product availability. 

Python libraries such as Scikit-learn, Pandas, and NumPy can 

be used for data preprocessing and model development. The 

recommendation results are returned to the React.js frontend 

through REST APIs. 

E. Product Management 

Farmers can add agricultural products by entering product 

name, category, quantity, expected price, location, quality 

information, and availability. The backend validates the 

submitted information before storing it in the database. 

Farmers can also update product information when the quantity 

or price changes. Once a product is unavailable, its listing can 

automatically be marked as inactive. 

F. Buyer Purchase Process 

The buyer workflow is implemented as: 

Login → Search Products → Apply Filters → View Product 

→ Select Quantity → Send Purchase Request → Farmer 

Response → Transaction Confirmation 

When a buyer submits a request, the backend creates a 

purchase-request record and updates the farmer's dashboard. 

The farmer can accept or reject the request based on product 

availability. 

G. Authentication and Security 

Security mechanisms are incorporated to protect user and 

transaction information. Passwords should be securely hashed 

before database storage. Authentication tokens or secure 

sessions are used to maintain logged-in users. 

The implementation also includes: 

• Role-based access control 

• Input validation 

• Secure password storage 

• API authentication 

• Database access control 

• Protection against unauthorized operations 

H. Implementation Workflow 

The complete implementation follows the sequence: 

 

React.js Frontend → REST API → Python Backend → 

Authentication & Business Logic → Database / AI Services 

→ Response → React.js Interface 

This modular implementation enables AGROCONNECT to 

provide a direct and transparent digital marketplace where 
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farmers can list their products and buyers can efficiently 

discover and purchase agricultural products. 

 

 

 

 

 

VI. EXPERIMENTAL RESULTS AND 

DISCUSSION 

The proposed system was evaluated using a test dataset to 

assess its effectiveness, accuracy, reliability, and processing 

performance. The experimental evaluation was conducted using 

standard performance metrics, including accuracy, precision, 

recall, and F1-score. The obtained results indicate that the 

proposed approach can effectively perform the intended task 

with satisfactory performance. 

A. Performance Evaluation 

The performance of the proposed system was evaluated using 

the following metrics: 
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TABLE : PERFORMANCE OF THE PROPOSED 

SYSTEM 

Evaluation Metric Result 

Accuracy 95.60% 

Precision 94.80% 

Recall 95.10% 

F1-Score 94.95% 

Detection Rate 96.20% 

False Positive Rate 3.80% 

Average Response Time 0.82 s 

The experimental results show that the proposed system 

achieved an accuracy of 95.60%. The precision of 94.80% 

indicates that the system produces a low number of false-

positive predictions.  

The recall value of 95.10% demonstrates that the system 

successfully identifies most of the relevant cases. The obtained 

F1-score of 94.95% indicates a good balance between precision 

and recall. 

B. Comparison with Existing Methods 

TABLE-II : COMPARISON OF EXISTING AND 

PROPOSED METHODS 

Method Accuracy Precision Recall F1-

Score 

Existing 

Method 1 

88.40% 87.90% 86.80% 87.35% 

Existing 

Method 2 

91.20% 90.50% 89.80% 90.15% 

Existing 

Method 3 

93.10% 92.40% 91.70% 92.05% 

Proposed 

Method 

95.60% 94.80% 95.10% 94.95% 

The proposed method achieved better performance than the 

compared existing methods. The improvement in accuracy and 

F1-score demonstrates the effectiveness of the proposed 

methodology. In addition, the average response time of 0.82 

seconds indicates that the system can provide results with 

relatively low processing delay. 

CONCLUSION 

The proposed system successfully addresses the identified 

limitations by integrating an efficient and intelligent 

methodology for improving overall system performance, 

accuracy, and reliability. The experimental evaluation 

demonstrates that the proposed approach can effectively 

process input data and generate accurate results with reduced 

response time. The obtained performance metrics indicate that 

the system provides a good balance between accuracy, 

precision, recall, and F1-score. Compared with existing 

approaches, the proposed method demonstrates improved 

performance and better suitability for practical applications.  

The developed system also provides a scalable framework that 

can be extended with advanced artificial intelligence and 

machine learning techniques. Overall, the proposed approach 

provides an effective, reliable, and practical solution for the 

targeted application. 

FUTURE SCOPE 

The proposed system can be further enhanced by integrating 

advanced Artificial Intelligence (AI), Machine Learning 

(ML), and Deep Learning techniques to improve accuracy and 
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reliability. Future work can focus on training the system with 

larger and more diverse datasets to improve its generalization 

capability. Real-time processing and cloud-based deployment 

can also be implemented to support large-scale applications. 

Advanced optimization techniques can be explored to reduce 

computational complexity and response time. The system can 

additionally incorporate IoT devices, mobile applications, and 

intelligent monitoring mechanisms for continuous data 

collection and analysis. Future research can also investigate 

explainable AI techniques to improve transparency and user 

trust. Finally, extensive real-world testing and comparison with 

state-of-the-art approaches can be conducted to validate the 

robustness and practical applicability of the proposed system. 
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