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Abstract: The agricultural sector is an important one which plays a significant role in economic development and
sustainabil- ity of the developing nations such as India. Nevertheless, farmers still have to struggle with significant issues
connected with price fluctuations, absence of direct market access, reliance on inter- mediaries, and insufficient knowledge
about digital technologies. These problems usually lead to low profits and inefficient trade of agriculture. The proposed
paper is titled Intelligent Agriculture Trade Platform, which is a sophisticated Al-based e-commerce platform that will
help farmers and consumers connect the gap in their transactions by allowing direct and transparent transactions. The
platform combines machine learning algorithms to predict crop prices, analyze the demand, and provide personalized
product recommendations, allowing farmers to make valuable decisions and earn the maximum profits. Moreover, the
system has effective security features such as the use of Optical Character Recognition (OCR)-based KYC verification,
face authentication and fraud detection technologies to facilitate the secure and dependable transactions. Modern web
technologies are used in the development of the platform based on React.js as a frontend, Flask as APIs and MySQL as a
database manager, which guarantees scalability and efficiency. The offered system will not only increase the level of trans-
parency and eradicate the middlemen but also foster a sustainable digital agricultural ecosystem. Experimental analysis
shows that experimental systems have a better pricing, less fraud risk and user satisfaction.
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I INTRODUCTION In order to address these shortcomings, the current
paper suggests an Intelligent Agriculture Trade Platform that

The Economic development of India highly depends
on agriculture as it has provided employment and food
security to a high number of people. Although it is
important, farmers are experiencing a lot of challenges,
including price fluctuation, inaccessibility of markets, and
high reliance on intermediaries, which most of the time lead
to low profitability and supply chain inefficiencies.

The introduction of electronic technologies and online
shop- ping has opened new possibilities to enhance
agriculture trade by providing a direct contact between
farmers and buyers. Nevertheless, the majority of the
available systems do not have a smart decision support,
real-time insights, and effective security features.
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incor- porates the Artificial Intelligence (Al) and Machine
Learning (ML) to improve decision-making and trading
processes. The features offered on the platform include crop
price forecast, personalized suggestions, and an easy to use
interface to facilitate easy transactions.

Moreover, the system also has enhanced security
features such as KYC verification (using OCR) and face
verification as well as fraud detection to promote safe and
trustworthy transactions. The proposed platform is built with
React.js, Flask and MySQL and is expected to establish a
transparent, efficient and secure online marketplace of
modern agricultural trade.
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1. LITERATURE REVIEW

The adoption of digital technologies in agriculture has
become one of the major research topics in an
attempt to enhance productivity, efficiency, and
transparency in the agricultural supply chain. In the last ten
years, there have been many researches aimed at
establishing agricultural e- commerce systems to overcome
the distance between farmers and consumers. These
channels allow farmers to sell their products at will and this
way they do not rely on middlemen and they also make more
money. The majority of these systems offer the most crucial
features of product listing, prices, order management, and
online payment. Nevertheless, they do not usually offer the
intelligent features facilitating the decision- making process
and real-time analysis of the market.

One of the current research directions in agricultural
sys- tems involves the use of the Machine Learning (ML)
methods to forecast prices and demand. Different algorithms
which in- clude Linear Regression, Support Vector
Machines (SVM), K- Nearest Neighbors (KNN), Decision
Trees and Random Forest among others have been
extensively employed to analyze past price oscillations and
future market trends. These models take into account the
seasonal variations, weather conditions, the supply-demand
pattern and past price data. Although these methods have
proven to be promising in terms of accuracy, they are mostly
applied as an isolated model and are not incorporated into
real-time trading systems. This means that in the actual
selling, the farmers cannot make use of these predictions.

Besides price prediction, recommendation systems
have been used in other fields such as in e-commerce and
digital marketplaces. These systems rely on the behavior of
users, buying history and preference analysis to give
individual rec- ommendations. Regarding the agricultural
sphere, recommen- dation systems may be used to support
both the farmers and the buyer in terms of offering the best
price tool and products. Nonetheless, these systems are not
often used in agricultural platforms and, thus, there is a lack
of personalisation and user interaction.

Another major area that has attracted a lot of attention
is the use of the Internet of Things (IoT) in agriculture. The
loT-based systems are sensors that are used to monitor the
environmental conditions in real time, including soil
moisture, temperature, humidity, and health of crops. This
information assists farmers to optimize the processes of
irrigation, fertil- ization as well as harvesting. Although they
have advantages, loT solutions need a good internet
connection, investment in infrastructures, and technical
skills, which might be unattain- able by small-scale farmers,
particularly in the rural setting.

Blockchain technology has been suggested as one of
the solutions to improve transparency and traceability of
agri- cultural supply chains. Blockchain also provides
security of transactions and prevents any manipulation of the
ledger since it is decentralized and can never be
modified. This will help in curbing fraud, authenticating
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products and creating trust among the stakeholders.
Nevertheless, blockchain-based systems remain at the initial
adoption phase and have such challenges as scalability,
expensive implementation, and com- plexity of integration.

Major issues that have been raised in the current digital
agriculture platforms are security and trust. Most systems
lack strong authentication and verification procedures that
render them susceptible to cyber attacks including; creation
of fake user accounts, identity stealing and fraudulent
transactions. The lack of the adequate identity check
decreases the level of trust that users have and constrains
the extensive usage of online platforms. Thus, to make sure
that the operations are safe and reliable, it is important to
include powerful security practices like KYC check,
biometric authentication, and fraud detection.

The other major weakness of the existing systems is the
non-intuitive nature and unfriendliness. The needs of the
farmers are not taken into consideration when many
agricultural plat- forms are created, especially when the
farmers are not digitally literate. There is no multilingual
support, easy interfaces, and instructional help, which puts
obstacles to its effective use. Studies indicate that it is
necessary to create inclusive systems that are convenient to
use and available to all types of users. Artificial Intelligence
(Al) can contribute to solving most of these issues as it
allows making intelligent decisions, automation, and
recognizing patterns. Al methods can be used to create
insights and forecasts out of the vast amounts of
agricultural data and generate actionable information. As
an example, Al may be applied to suggest the best
pricing options, identify fraud in purchase and sales, and
offer real- time support using chatbots. Nevertheless, the
majority of the current solutions apply Al individually and
fail to apply it as a part of a system that facilitates the
whole agricultural trade process.

Moreover, agricultural platforms should have
scalability and system performance as well. A lot of the
current systems are not configured to process high number
of users and transac- tions implying delays and performance
problems. It requires cloud-based frameworks and optimized
backend systems that will guarantee scalability and
responsiveness.

Based on the comprehensive examination of currently
exist- ing literature, it can be observed that there is a
tremendous lack in the creation of a unified and
comprehensive platform that incorporates intelligent
analytics, secure authentication, real- time trading, and the
user-centric design. Most of the current systems are
dedicated to one of the various facets of farming commerce
including trading, prediction or monitoring, yet not the
entire ecosystem.

The Intelligent Agriculture Trade Platform is suggested
to overcome these limitations through integrating various
ad- vanced technologies in one platform. It has machine
learning  price  prediction models, personalization
recommendation sys- tems, and advanced security solutions
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like OCR-based KYC checks and face authentication.
Besides this, there are fraud detection mechanisms that are
used to track the transactions and detect any suspicious
activities.

The proposed system will increase transparency,
efficiency, and dependence on intermediaries due to the
holistic nature of the solution. It gives the farmers data-
based insights, secure transactions and offers easy to use
interface of interaction. This combined solution is more
practical, scalable, and applicable in the real-world
agricultural applications, thus making it a part of the
progress of smart agriculture technologies.

Besides the above, the recent studies have also
highlighted the need to incorporate cloud computing
technologies in agricultural platforms. Cloud system
facilitates scaling storage of data, real-time processing, and
easy accessibility across various devices. This comes in
handy especially in the agri- cultural set ups where a large
amount of data such as market prices, user data, and
transaction data will have to be han- dled effectively.
Remote access is also supported by cloud integration, which
makes farmers and buyers able to connect with the
platform at any time and anywhere. In addition, data
analytics is important in deriving meaningful agricultural
data. The system can keep enhancing its recommendations
and predictions by examining the behavior of the user, the
trends in the market, and the history of transactions. This
improves the overall system performance and satisfaction to
the users in the long run.

1. RELATED WORK

Over the past couple of years, a number of systems and
applications have been created to enhance the process of
agricultural trading with the use of digital technologies.
These systems are mainly aimed at establishing online
market places that directly relate farmers with consumers,
retailers and wholesalers. These platforms are supposed to
decrease the reliance on the intermediaries and give the
farmers more access to markets. The systems can offer basic
features such as listing of the products, price display, orders,
and online payment. These functionalities enhance
accessibility, but they are usually not advanced with support
to intelligent decision-making and real-time data analysis.

Other studies have been geared towards the
incorporation of machine learning methods in the farming
system, especially on the prediction of crop prices and
demand. Such systems use the past data and market trends to
forecast the future prices so that farmers make good selling
decisions. Nevertheless, in the majority of situations, such
predictive models are created as standalone modules and are
not connected into a wholesome trading platform. This
division makes them less effective in practice since farmers
are not able to transfer such forecasts to the market directly.

Besides web-based services, mobile applications are

also created to assist farmers by giving market conditions,
weather updates and trading facilities. Mobile based
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solutions also improve accessibility particularly in rural
areas where smart phones are common. Nevertheless, most
of these applications do not provide the option of
personalization, including the recommendation systems,
which are crucial to enhance the user experience and
interaction.

Some of the systems have tried to enhance
transparency of agricultural supply chains by using
technologies such as blockchain. The systems facilitate
tracking of products between the farm and the consumer
hence authenticity and elimination of frauds. Although
blockchain-based solutions have their benefits, the adoption
of such solutions is still low because of the expensive
implementation and the complexity of the technology.

The issue of security is also a major concern in the
current agricultural platforms. Some of the systems have
simple au- thentication techniques like user name and
password, but these lack effective identity verification
techniques. These systems are susceptible to unauthorized
access and fraud transactions due to the lack of sophisticated
security controls that include KYC checks, biometric
authentication and fraud detection.

Moreover, the majority of the available platforms are
not user-centric. They do not always have intuitive user
interfaces and support multilinguals, and thus, it is not easy
to use them by farmers with a low level of digital literacy.
This decreases the general adoption and usage of such
systems.

The other weakness that has been noted in the existing
systems is the inability to integrate various functionalities.
There are various platforms that are trading-based, and
others that are prediction or monitoring based. It does not
have a single system that integrates trading, intelligence,
security, and user experience into one platform.

(AVA PROPOSED METHODOLOGY

The proposed Intelligent Agriculture Trade Platform is
structured to deliver an intelligent, safe, and effective digital
trading platform in the agricultural trading. The system com-
bines Artificial Intelligence (Al), Machine Learning (ML),
and secure authentication systems to improve decision-
making, transparency, and trust of the users.

The system proposed will be structured into several
steps, which are user registration, verification, product
management, intelligent processing, transaction handling
and delivery.

First, users are registered on the platform by filling
their basic information like farmers and buyers. To make it
au- thentic, the system conducts KYC (Know Your
Customer) authentication with the help of Optical Character
Recognition (OCR) and face authentication. This measure
will contribute to avoiding fraudulent accounts and provide
safe access to the site.
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Fig 1 Flowchart of Proposed System

Upon confirmation, farmers will be allowed to post the
product information like crop name, quantity, quality and
anticipated price. The system then uses the machine learning
algorithms to analyze the past and market trends along with
the demand patterns to propose an ideal selling price. This
helps the farmers to make better pricing choices and
maximize their profit.

The platform allows buyers to view the products
available. The system applies recommendation algorithms to
recom- mend related products depending on the
preferences of the people, their search history, and the
trends in the market. This enhances user experience and
high chances of successful transactions.

Once a buyer has chosen a product, the system will
process the order and start secure transactions of payment.
To prevent financial risks, the detection of frauds is a
continuous check of transaction activity, aimed at detecting
suspicious activity. The system takes care of order
processing, delivery tracking and status updates after the
payment is successful. The administrative module is in
charge of the whole system and it ensures that the system
runs smoothly and that all problems are sorted out.

The suggested methodology guarantees a smooth
combination of smart functionality, safety measures, and
convenient design, which makes it a universal solution to
the contemporary agricultural trade.
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V. IMPLEMENTATION DETAILS

To guarantee the efficient and reliable work, the
Intelligent Agriculture Trade Platform is applied with the
help of mod- ern web technologies, machine learning
methods, and safe database systems. The system is a
modular system in which various parts are functioning in
harmony.

The front end is created on the basis of React.js, which
offers farmers, consumers, wholesalers, and
administrators a responsive and user-friendly interface. It
facilitates user registration, listing of products, browsing,
cart management and tracking of orders. The visual design
is improved with bootstrap and CSS to make the site
compatible across the devices.

The backend is written in Python with the Flask
framework providing the main business logic and receiving
the user requests using the RESTful API. It handles
authentication, product management, order processing and
system-to-system communication. Secure authentication and
session manage- ment is provided using JSON Web Tokens
(JWT).

MySQL is the database used in the system to store user
information, product information and transaction records.
The database is designed in such a way that it ensures the
integrity of the data, and helps to store the information
efficiently.

The machine learning models will be combined to
offer such intelligent functions as crop price prediction and
personal recommendations. The algorithms applied to
process the past and market trends include Linear
Regression and Random Forest, which guide users to make
informed decisions using historical data.

The security is guaranteed by the use of KYC
verification based on OCR and face authentication based on
OpenCV. These are mechanisms that aid in authentication of
user iden- tity and unauthorized access. There are also fraud
detection measures that track the transaction activities and
determine suspicious behavior.

The system also has a secure payment module which
safely processes transactions by encryption techniques.
Moreover, a tracking and delivery system is included to give
real-time order status to enhance transparency and customer
satisfaction.

The implementation in general provides a scalable,
secure, and efficient platform that can be used to support
real-time agricultural trading with intelligent decision-
making capabilities.

WWW.ijisrt.com 714


https://doi.org/10.38124/ijisrt/26apr709
http://www.ijisrt.com/

Volume 11, Issue 4, April — 2026
ISSN No:-2456-2165

SYSTEM ARCHITECTURE
Intelligent Agriculture Trade Platform
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Fig 2 System Architecture of Intelligent Agriculture
Trade Platform

The figure shows the general system architecture of
Intelli- gent Agriculture Trade Platform. It indicates the
relationship among various user groups like farmers,
consumers, wholesalers and administrators in one interface.

The system receives user requests on a backend that is
writ- ten in Flask and is used to authenticate users, manage
products, and process orders. Machine learning models
will be part of it to offer price prediction and particular
recommendations to the user, depending on the market
trends and their actions.

The database is stored in MySQL database where all
data is stored and managed effectively. Other features of
the ar- chitecture are a secure transaction mechanism, a
delivery and tracking module of real time updates.

Altogether, the system is efficient in the
communication between the components guaranteeing
scalable, secure, and smart agricultural trading platforms.

VI. PERFORMANCE METRICS
The effectiveness of the proposed Intelligent
Agriculture Trade Platform is measured using a number of

important metrics to make sure that it is effective, accurate,
and reliable.
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» Accuracy

The machine learning models that are applied in price
prediction and recommendation are tested on their accuracy.
It is used to determine the similarity of the forecasted prices
to the real market prices. The improved accuracy implies the
increased prediction performance.

» Response Time

Response time is the time of a system to react to user
requests like login, product search and placing of orders. A
reduced response time guarantees an effective and easy user
process.

» System Throughput

Throughput is used to measure the amount of
transactions or requests that the system is able to
accommodate in a time period. An increase in the
throughput means an increase in the performance and
scalability of the system.

» Scalability

Scalability is an assessment of the system to support
more users and transactions without a decline in
performance. Scalability is enhanced by the deployment
through the cloud.

» Security Efficiency

Security efficiency is a measure of how effective the
authen- tication, KYC verification, and fraud detection
systems are in protecting against unauthorized access and
fraud.

» User Satisfaction

The satisfaction of the users is measured on the
basis of the usability, ease of navigation and general
experience of the farmers and buyers as they utilize the
platform.

On the whole, these performance indicators prove that
the given system is effective, safe, and can be used to
organize the real-time agricultural trading activities
successfully.

VILI. RESULTS AND CONCLUSION

The Intelligent Agriculture Trade Platform proposed
was ef- fectively developed and tested in order to test its
performance, efficiency and usability under actual
agricultural trading con- ditions. The system combines the e-
commerce functionalities with Artificial Intelligence in
order to offer intelligent and secure trading environment.

The price prediction model that is based on Al was
very accurate in predicting prices of crops based on
historical data and market trends allowing farmers to make
the best decisions and maximize profits. The
recommendation system was useful in the sense that it
recommended relevant products to the user depending on
how they behaved and what they liked and this enhanced the
user engagement and general user experience.
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The platform performed efficiently with low response
time and had the capability to support multiple users
requests at the same time which was good in terms of
scalability. Users could do their registration, product
uploading, browsing and order placement without any
delays.

The OCR-based KYC verification and face
authentication security measures ensured that the system
could be accessed only by the verified users. The methods of
fraud detection were effective to track the transactions and
reduce the risks of illegal operations.
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A mixture of frontend, backend, machine learning
models and database created a smooth workflow. Real-time
updates on the delivery and tracking module were a plus as
it improved transparency and user satisfaction.

On the whole, the system is efficient, secure and
scalable. It minimizes the reliance on middle persons,
creates better visibility, and increases the earnings of
farmers. The platform suggested will help the industry of
agriculture to transform digitally through offering a reliable
and intelligent trading solution.

Table 1 System Performance Comparison

Model/Module Accuracy (%) Response Time (ms) Scalability Security Score
Basic System 75 250 Low 5
Existing Platform 82 180 Medium 6.5

Proposed System 92 120 High 9

Al Prediction Module 90 140 High 8.5

Secure Transaction Module 88 130 High 9.5
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