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Abstract : Food security and economic expansion depend heavily on agriculture, yet traditional markets frequently face
inefficiencies including price manipulation, supply chain interruptions, and a lack of transparency. Smart Agriculture Marketplaces
(SAMs) are digital platforms that connect farmers, buyers, and stakeholders to streamline agricultural trade. They were created as
a result of the use of cutting-edge technology including artificial intelligence (Al), blockchain, and data analytics.With a focus on
real-time market data analysis, predictive pricing, automated logistics, and secure blockchain transactions, this study examines the
architecture and operation of these markets. Accurate classification and equitable pricing are ensured by the automated evaluation
of crop quality using Convolutional Neural Networks (CNN). Demand forecasting powered by Al stabilises market prices,
minimises post-harvest losses, and improves supply networks. Furthermore, by avoiding data modification, blockchain technology
improves transaction security and transparency.The paper also addresses challenges such as the adoption of new technologies,
infrastructure limitations, and concerns over data privacy. Case studies of current digital agriculture platforms illustrate how these
innovations serve as a bridge between conventional farming and contemporary commerce. By adopting digital transformation,
Smart Agriculture Marketplaces can increase efficiency, empower farmers, and foster a more sustainable and data-driven
agricultural ecosystem. This research emphasises the importance of technology-driven commerce in the promotion of
environmental and economic sustainability
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INTRODUCTION

A vital component of the world economy, agriculture plays a major role in both rural development and food production. The
industry does, however, confront a number of difficulties, including as ineffective resource management, volatile market prices,
and the escalating effects of climate change. It can be challenging for farmers to get just remuneration for their produce in traditional
agricultural marketplaces because of supply chain interruptions, price manipulation, and a lack of transparency. In order to
overcome these obstacles, cutting-edge digital technologies must be integrated to improve market accessibility, sustainability, and
efficiency.The emergence of Smart Agriculture Marketplaces (SAMSs) uses data analytics, blockchain, convolutional neural
networks (CNN), and artificial intelligence (Al) to build a more open and effective agricultural trading ecosystem. These online
markets facilitate smooth transactions and data-driven decision-making by bringing together farmers, customers, and technology
suppliers. Through the use of CNN-based quality assessment and Al-powered market analysis, SAMs make it possible to grade
agricultural products accurately, guaranteeing fair pricing and minimising discrepancies in product evaluation.The use of
Convolutional Neural Networks (CNNs) for quality evaluation is one of the major technological developments in SAMs.
Conventional techniques for evaluating the quality of agricultural products depend on human judgement, which can be erratic and
subjective. However, CNN models offer a precise, scalable, and automated method for assessing product attributes including
texture, colour, and size. This improves grading accuracy, reduces human mistake, and gives farmers a higher price for their
produce.The structure, features, and effects of smart agriculture marketplaces on contemporary farming and trade are examined in
this research. It emphasises how supply chain efficiency may be increased by automated logistics, predictive pricing techniques,
and Al-driven market data. The report also addresses potential obstacles such infrastructural constraints, data privacy issues, and
impediments to technology adoption. SAMs may empower farmers, improve market accessibility, and support a more
technologically advanced and sustainable agricultural ecosystem by embracing digital change.

THE STUDY'S NEED
Despite being the backbone of both global food security and economic growth, the agriculture industry still faces several obstacles,
such as inefficient markets, a lack of transparency, inconsistent quality, and unstable farmer income. Poor stakeholder
communication frequently plagues traditional marketplaces, resulting in supply chain interruptions and producer abuse. As
technology develops, there is a pressing need to move towards more intelligent solutions that improve agricultural trade's efficiency
and equity. Examining how digital technologies—more especially, blockchain for safe and transparent transactions, artificial
intelligence (Al) for market analysis, and convolutional neural networks (CNN) for automated quality assessment—can transform
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the way agricultural products are assessed, valued, and distributed is crucial.
ALGORITHMS
1. Convolutional Neural Networks (CNN) for Quality Evaluation as an Algorithm

In the field of image recognition and classification, Convolutional Neural Networks (CNNs) have become one of the most effective
technologies available. CNNs are essential for guaranteeing the quality of agricultural products in the context of Smart Agriculture
Marketplaces. Conventional approaches to evaluating quality are frequently arbitrary, prone to human error, and non-scalable.
However, CNNs give the system the ability to accurately and automatically assess characteristics like produce's colour, shape, size,
and texture. CNN learns to differentiate between different quality ratings and anomalies like spoiling or injuries by using thousands
of labelled photos to train the model. . In addition to improving consistency in product evaluation, this computerised grading method
gives farmers more power by assisting them in obtaining fair pricing for premium goods. CNN-based quality analysis thus creates
a more open and reliable marketplace for both buyers and sellers.

2. Crop Classification Using K-Means Clustering
An unsupervised learning technique called K-Means clustering divides data points into a predetermined number of clusters
according to their characteristics. This method is very helpful in agriculture for categorising crops or soil conditions according to
factors like temperature, pH, moisture content, and nutrient content. K-Means clustering facilitates effective sorting and resource
planning for Smart Agriculture Marketplaces by dividing produce into quality groups or regional crop distributions. For example,
it can be used to determine which zones are ideal for a given crop's growth, allowing for predictive logistics or even regional
marketing tactics. Additionally, it helps monitor crop health across wide areas by analysing satellite or sensor data, which guarantees
improved management and quicker reactions to climatic changes . As a result, our system improves the intelligence underlying
supply chain decisions and helps precision agriculture.

3. SVM (Support Vector Machine) for Predicting Prices
A popular supervised learning model for classification and regression issues is the Support Vector Machine (SVM). SVMs are used
in the Smart Agriculture Marketplace ecosystem to forecast the market price of agricultural commodities based on a variety of
influencing factors, including past pricing, seasonal fluctuations, demand-supply trends, and quality grades. The ability of SVMs
to model intricate nonlinear relationships between variables and produce incredibly precise predictions is their main benefit. The
algorithm assists sellers in predicting the best price for their produce by establishing ideal decision limits amongst pricing ranges.
This gives farmers the ability to use competitive pricing tactics and helps them avoid underpricing as a result of a lack of market
understanding.Predictable price trends are also advantageous to buyers since they allow for future planning and bulk purchases. As
a result, SVM offers digital agriculture platforms a more dynamic and data-driven approach to pricing.

4, Market Recommendation System Decision Tree
A common machine learning model for classification and decision-making is the decision tree. Decision trees are useful for creating
intelligent recommendation systems in Smart Agriculture Marketplaces. To recommend the best course of action, these systems
examine a range of inputs, including buyer preferences, market trends, weather forecasts, crop kind, and farmer location. For
example, a decision tree can help a farmer decide which crop to cultivate the following season depending on market demand, where
to sell for the highest profit, and when to harvest. Decision trees are very helpful for non-technical users because of their
interpretability, which enables farmers to comprehend the logic behind recommendations.Decision trees thereby act as a link
between sophisticated data analytics and real-world agricultural decision-making, encouraging data-driven actions that raise

profitability, sustainability, and productivity along the value chain.
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Figure 1: The Smart Agriculture Marketplace System's flow diagram
Figure 1 shows how the Smart Agriculture Marketplace is designed, with the user starting the process by submitting a picture of
an agricultural product.
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PROPOSEDSYSTEM
1. CNN-based Intelligent Quality Assessment

The suggested method uses image analysis to assess the quality of agricultural products using a
Convolutional Neural Network (CNN)-based model. Conventional quality-checking techniques rely
on human judgement, which is frequently erratic and arbitrary. CNN integration enables the system to
more accurately classify and grade products by analysing product attributes including colour, shape,
texture, and size. Large-scale inspection is made possible by this technology, which also reduces
human mistake and saves time and labour. For fair pricing and market matching, farmers only need to
upload a photograph of their harvest, and the system will produce a trustworthy quality score and
category.

2. Real-time pricing and market analysis

The system conducts real-time market analysis by utilising data analytics and artificial intelligence
(Al). In order to produce dynamic pricing recommendations, it continuously scrapes market databases,
agriculture news, demand projections, and historical price data. This guarantees that farmers receive
fair and up-to-date market prices that are determined by supply and demand patterns. The system
determines a price estimate that accurately represents the farmer's items' worth by comparing the
quality of their output with industry norms. This pricing clarity encourages more fair transactions
between producers and buyers and helps farmers avoid being taken advantage of by intermediaries.

3. Connecting Buyers and Sellers and Integrating the Marketplace

The technology starts the buyer-seller matching process after the product has been assessed and priced.
It finds suitable consumers searching for comparable produce at comparable quality levels using a
centralised marketplace database. The technology recommends possible buyers and links them to
farmers via a secure chat interface by using smart parameters like geography, price range, and quantity.
This feature guarantees that customers obtain certified and quality-assessed products while also saving
farmers money and time on marketing. Farmers can reach a wider audience by listing their produce
for auction or fixed-price sales thanks to marketplace integration.
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Figure 2: Bar Chart of Training 'S Validation Accuracy Across Epochs

Figure 2 displays the comparative bar chart representing training and validation accuracy over 10 epochs. The chart illustrates that
validation accuracy consistently remains higher than training accuracy throughout the training process, indicating a well-generalized
model with minimal overfitting.

4. Transaction Security Using Blockchain

The system uses blockchain technology to improve the security and legitimacy of marketplace
transactions. Every transaction is documented in a safe, impenetrable blockchain ledger, from quality
assessment to price recommendation, buyer matching, and sale completion. This lowers the possibility
of fraud and disputes by guaranteeing that all parties have access to an open history of transactions
and product details. Furthermore, once requirements like product delivery and quality approval are
fulfilled, blockchain-based smart contracts can automate payment releases. This encourages long-term
involvement in the digital agriculture ecosystem and builds trust among stakeholders.
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5. Availability of Government Programs and Consulting Services

Recommending government programs, subsidies, and agricultural consulting services according to
crop kind, location, and quality grade is another component of the suggested approach. Following the
evaluation of the product, the system retrieves pertinent government initiatives and makes
recommendations to farmers who might qualify for assistance. This facilitates communication
between farmers and government programs, which are frequently underutilised because of a lack of
knowledge. By providing farmers with financial assistance, technical advice, and policy updates that
can further increase their revenue and productivity, the combination of these services greatly enhances
the platform's value.
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Figure 3: Analytics Dashboard for the Smart Agriculture Marketplace

Figure 3 displays the Smart Agriculture Marketplace analytics dashboard's user interface. Performance indicators and analytical
findings, such as Al model accuracy rates and system reactions, are graphically displayed. Stakeholders may monitor model
performance, understand forecast results, and make well-informed decisions about crop quality assessment and market engagement
with the help of this dashboard.

RESULTS AND DISCUSSION:

1.Interface of the Buyer Dashboard

When it comes to buying crops through the Smart Agriculture Marketplace System, the Buyer Dashboard is the main centre. It
offers a simple, user-friendly interface that shows important data including crop availability, market trends, private requests, and
transaction history. Customers can read recommendations produced by the system based on market trends and previous purchases,
allowing them to make well-informed decisions. Alerts and notifications on price changes, seller updates, and the arrival of new
crops are displayed prominently. Customers are able to act swiftly and effectively to secure the crops they need because to this real-
time engagement. In order to make the experience smooth and user-focused, the dashboard also offers personalisation options that
let users browse saved items and change their preferences.

Welcome to the Smart Agrivubture Marketplace

Figure 4. Get Started Page of the Smart Agriculture Marketplace
Figure 4 displays the entry screen where users can register or log in as buyers or sellers, initiating their interaction with the Smart
Agriculture Marketplace system
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2. Add New Crops to the List of Crops

Because it enables businesses to control the range of crops they want to sell on the marketplace, this component is crucial for sellers.
Current inventory information, such as crop names, categories, amount available, price, and status (e.g., available, out of stock), is
displayed in the "List of Crops." Regardless of their level of digital literacy, farmers can quickly access and use the feature because
to its easy design. A simple form that allows sellers to enter important details such crop type, quantity, anticipated price, and crop
image supports the "Add New Crop" feature. The listing is instantly displayed in the marketplace after it is submitted. Additional
farmers actively engage in the digital ecosystem as a result of its simplicity of use, which broadens the platform's services and gives
customers additional options.
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Figure 5: Buyer Dashboard of the Smart Agriculture Marketplace

Figure 5 shows the buyer dashboard, where users can view available crops, manage purchase requests, and explore agricultural
product listings within the Smart Agriculture Marketplace.

3. Overview of Buyer Requests

Sellers can effectively handle and react to buyer interest thanks to this functionality. The system records and shows the crop request
in a centralised view when a buyer submits one. All incoming requests are visible to sellers, along with the buyer's contact
information, crop name, quantity required, and the request's current status (accepted, denied, or pending). Requests can be promptly
fulfilled by sellers through conditions negotiation or approval, resulting in a speedy and transparent exchange. The technology also
records previous exchanges and answers, which enables retailers to monitor customer trends and enhance their products. This
improves buyer-seller communication, cuts down on delays, and makes transactions run more smoothly overall. Additionally, it
incorporates transparency and responsibility throughout each stage of the buyer-seller relationship.
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Figure 6: List of Crops in the Smart Agriculture Marketplace
Figure 6 displays the list of crops available in the marketplace, allowing users to view detailed information such as crop name,
quantity, price, and seller details for efficient and informed decision-making.

4. Crops For Sale

With the help of this function, customers may browse and buy any crop that farmers have posted to a thorough marketplace listing.
A high-quality photo, crop name, description, quantity available, price per unit, seller name, and location are all included in each
listing. Customers can refine their results by crop kind, price range, and location by using the search and filter tools. This promotes
competition among vendors to preserve quality and reasonable prices while also assisting shoppers in finding appropriate products
more quickly. The system can also provide "recommended for you" or "popular crops" sections according to user behaviour and
geographical demand patterns. Better market accessibility is guaranteed by this extensive, aesthetically pleasing catalogue of
agricultural products, which also aids in the development of an open and effective digital supply chain.
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Buyer Requot

Figure 7: Buyer Request Page of the Smart Agriculture Marketplace

Figure 7 illustrates the Buyer Request interface, where buyers can send requests for specific crops. This section helps sellers view
buyer demands, manage offers, and respond promptly to ensure smooth transaction flow.

5. Using CNN to Assess Crop Quality

One of the most notable features of the Smart Agriculture Marketplace System is the Crop Quality Assessment module, which is
driven by Convolutional Neural Networks (CNN). With the help of this component, sellers' cropped photos can be automatically
analysed and graded objectively according to characteristics like colour, texture, shape, and visual flaws. To increase buyer
transparency, the system classifies the quality level (high, medium, low, etc.) and adds this label to the crop listing. CNN-based
analysis guarantees a consistent and equitable assessment of produce by removing human subjectivity, which increases market trust.
Additionally, merchants can get real-time feedback on the quality of their crops, which enables them to make necessary corrections
or set prices for their goods.
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Figure 8: Available Crops for Sale Page of the Smart Agriculture Marketplace

Figure 8 presents the Available Crops for Sale section, where buyers can browse the list of crops currently listed by sellers. Each
crop entry displays essential details such as crop name, quantity, price, and quality. This feature enhances market transparency and
helps buyers make informed decisions efficiently.
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