
International Journal on Emerging Research Areas (IJERA)           ISSN 2230-9993 
 

IJERA Volume 05, Issue 01  293 
DOI: 10.5281/zenodo. 15511913    
 
 

HarvestHub: Enhancing Bidding Systems for 

Small-Scale Farmers 

Aadhi Lakshmi M R 
Department of Computer Science and 
Engineering 
Amal Jyothi College of Engineering  
India 
aadhilakshmimr2025@cs.ajce.in 

Evana Ann Benny 
Department of Computer Science and 
Engineering 
Amal Jyothi College of Engineering  
India 
evanaannbenny2025@cs.ajce.in    

Adithyan Suresh Kumar 
Department of Computer Science and 
Engineering 
Amal Jyothi College of Engineering 
India 
adithyansureshkumar2025@cs.ajce.in 

Resmipriya M G 
Department of Computer Science and 
Engineering 
Amal Jyothi College of Engineering 
India 
mgresmipriya@amaljyothi.ac.in 

Dan Mody Mathew 
Department of Computer Science and 
Engineering 
Amal Jyothi College of Engineering 
India 
danmodymathew2025@cs.ajce.in

Abstract— The rapid advancement of digital technologies has 
transformed agricultural marketplaces, offering innovative 
solutions to improve market access and pricing mechanisms for 
small-scale farmers. This paper explores existing digital solutions 
in agricultural trade, with a particular focus on AI-driven bidding 
systems that enhance transparency, efficiency, and fairness in 
pricing. Traditional agricultural supply chains often involve 
multiple intermediaries, leading to reduced profitability for 
farmers. By leveraging machine learning algorithms for price 
prediction and blockchain for secure transactions, modern 
bidding platforms facilitate direct engagement between farmers 
and buyers, ensuring competitive pricing and reducing 
exploitation. This paper examines various digital tools, their 
impact on agricultural commerce, and the challenges associated 
with their adoption, such as technological accessibility, data 
reliability, and farmer participation. It also highlights future 
research directions to improve scalability, affordability, and 
usability of AI-powered bidding systems, aiming to create a more 
equitable and sustainable agricultural marketplace. 
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I. INTRODUCTION 
 In many agricultural economies, small-scale farmers face 
significant challenges in securing fair prices for their produce. 
Traditional market practices often involve multiple 
intermediaries, including wholesalers, commission agents, 
and retailers, who control pricing and distribution. This multi-
tiered supply chain leads to price exploitation, lack of 
transparency, and delayed payments, leaving farmers with 
minimal profit margins. Additionally, factors such as market 

price fluctuations, lack of real-time demand visibility, and 
limited bargaining power further disadvantage farmers. In 
many cases, farmers are forced to sell their produce at pre-
determined prices set by intermediaries rather than based on 
actual market demand. 

To address these challenges, this paper proposes an AI-
powered online bidding platform designed to create a direct 
and transparent digital marketplace for farmers and buyers. 
The system leverages machine learning algorithms for price 
prediction, ensuring that farmers receive an optimal starting 
price based on market trends, historical pricing, and demand-
supply dynamics. Farmers can list their produce digitally, and 
buyers—including wholesalers, retailers, and exporters—can 
participate in real-time competitive bidding, eliminating 
unnecessary middlemen and ensuring fair pricing. 

Additionally, blockchain technology is integrated into the 
platform to ensure secure, traceable, and tamper-proof 
transactions, reducing the risk of fraud and delayed payments. 
By automating pricing, enhancing accessibility, and 
promoting direct trade, this system empowers farmers with 
greater control over their sales, improved profit margins, and 
a more sustainable marketplace. 

This paper explores the current inefficiencies in agricultural 
trading, evaluates existing digital solutions, and presents the 
design, benefits, and challenges of implementing an AI-
powered online bidding platform for small-scale farmers. The 
goal is to enhance pricing fairness, boost farmer participation 
in digital trade, and contribute to the broader digital 
transformation of the agricultural sector. 
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II. PROBLEM  STATEMENT 
Small-scale farmers often face significant challenges in 

obtaining fair prices for their produce due to the dominance 
of intermediaries in traditional agricultural markets. The 
multi-tiered supply chain, controlled by wholesalers, 
commission agents, and retailers, results in price exploitation, 
lack of transparency, and delayed payments, reducing 
farmers' profit margins. Additionally, farmers have limited 
access to real-time market data and little control over pricing, 
forcing them to accept prices dictated by middlemen rather 
than actual market demand. Retailers, on the other hand, 
struggle to find direct sources for fresh agricultural products 
at reasonable prices. 

The lack of a comprehensive digital solution that 
integrates AI, blockchain, and geolocation services 
exacerbates these challenges. Farmers need a reliable 
platform that enables them to receive competitive bids for 
their produce, while buyers require a secure and efficient 
purchasing process. HarvestHub addresses these issues by 
offering a transparent, fair, and technologically advanced 
marketplace that benefits both parties. 

III. OBJECTIVES 

 HarvestHub aims to transform agricultural trade by 
leveraging AI, blockchain, and digital marketplace 
technologies to create a transparent, fair, and efficient trading 
ecosystem. The platform is designed to eliminate 
intermediaries, ensuring that farmers receive fair market 
prices while buyers gain direct access to high-quality produce. 
By incorporating AI-driven price prediction models, the 
system helps farmers make informed decisions based on 
market trends, historical data, and demand-supply factors. 
Additionally, blockchain integration guarantees secure, 
tamper-proof transactions, fostering trust and transparency in 
financial exchanges. 

 To enhance user experience, HarvestHub offers a user-
friendly and mobile-responsive interface, allowing farmers 
and buyers to seamlessly navigate, bid, and trade across 
various devices. An analytics dashboard provides insights into 
pricing fluctuations, transaction history, and market trends, 
enabling users to make data-driven trading decisions. The 
platform also incorporates a reputation and feedback system, 
where users can review, rate, and establish credibility within 
the marketplace. By addressing technological accessibility 
and adoption barriers, HarvestHub aims to make digital 
agricultural trade more inclusive, fair, and efficient, ultimately 
empowering farmers and modernizing the agricultural sector. 

IV. LITERATURE   REVIEW 

 The agricultural sector has increasingly embraced digital 
solutions to improve efficiency and market accessibility. 

Numerous studies highlight the benefits of AI-driven analytics 
for price forecasting, demonstrating how machine learning 
models enhance price stability and enable farmers to make 
informed decisions. Existing research also underscores the 
role of blockchain in securing financial transactions, 
preventing fraud, and maintaining transparent trade records. 

 Comparative studies of online marketplaces reveal that 
while several platforms facilitate agricultural trade, many fail 
to address issues related to fair pricing, security, and seamless 
transactions. The integration of AI and blockchain has been 
proposed as a solution to these challenges, as it ensures price 
accuracy, eliminates fraudulent activities, and enhances trust 
among stakeholders. Additionally, the implementation of 
geolocation services in logistics has proven to optimize 
transportation routes, reducing delays and delivery costs. 

 Despite the availability of various agricultural e-
commerce solutions, a platform that holistically integrates AI, 
blockchain, and logistics services remains limited. 
HarvestHub aims to fill this gap by providing a 
comprehensive and efficient marketplace for agricultural 
trade. 

V. FEATURES AND FUNCTIONALITIES 

A.  AI-Driven Price Prediction 
 
HarvestHub utilizes LSTM neural networks to analyze 

historical price trends, weather conditions, and demand-
supply patterns, enabling precise price forecasting. The 
system provides real-time price recommendations, ensuring 
farmers set competitive starting bids based on current market 
conditions. This reduces the risk of underpricing or 
overpricing, helping farmers maximize profits while staying 
competitive in the marketplace. 

B.  Real-Time Bidding System 

 The platform enables direct farmer-to-buyer transactions, 
eliminating middlemen and fostering a more competitive 
marketplace. Buyers, including wholesalers, retailers, and 
exporters, can place bids in real-time, ensuring farmers 
receive optimal market-driven prices. HarvestHub supports 
different bidding models, such as fixed-price sales, live 
auctions, and reserve pricing, giving farmers greater flexibility 
in selling their produce. An automated bid tracking and 
ranking system helps farmers evaluate offers efficiently and 
accept the most profitable deal. 

C.  Blockchain-Enabled Secure Transactions 
 
The platform enables direct farmer-to-buyer transactions, 

eliminating middlemen and fostering a more competitive 
marketplace. Buyers, including wholesalers, retailers, and 
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exporters, can place bids in real-time, ensuring farmers 
receive optimal market-driven prices. HarvestHub supports 
different bidding models, such as fixed-price sales, live 
auctions, and reserve pricing, giving farmers greater 
flexibility in selling their produce. An automated bid tracking 
and ranking system helps farmers evaluate offers efficiently 
and accept the most profitable deal. The platform integrates 
secure blockchain-based smart contracts to ensure 
transparent and tamper-proof transactions, enhancing trust 
between farmers and buyers. 
D.  User-Friendly and Mobile-Responsive Interface 

 
HarvestHub is designed with a simple and intuitive interface, 
making it easy for farmers and buyers to navigate, even with 
minimal technical expertise. The platform is mobile-
responsive, allowing users to bid, track sales, and manage 
transactions from various devices, including smartphones, 
tablets, and desktops. To ensure accessibility for diverse 
users, it offers multilingual support, breaking language 
barriers in agricultural trade. Additionally, an offline mode 
enables farmers to prepare listings and receive updates even 
in areas with limited internet access. 
 
E.  Analytics Dashboard and Market Insights 

 
A real-time analytics dashboard provides users with 

interactive charts and reports on market trends, bidding 
history, and price fluctuations. This feature helps farmers 
make data-driven decisions by tracking historical sales 
performance and demand forecasts. Customized market 
insights based on region, seasonality, and past transactions 
guide farmers in determining the best time to sell their 
produce. Buyers also benefit from detailed product analytics, 
allowing them to make strategic purchasing decisions based 
on market conditions.Feedback and Reputation System 

F.  Feedback and Reputation System 

    The platform includes a farmer and buyer rating system, 
where users can review and rate each other based on 
transaction experiences. This promotes trust and credibility, 
as verified profiles and past transaction history help buyers 
identify reliable farmers and vice versa. Farmers can build a 
strong reputation, increasing their chances of securing better 
deals, while the system discourages fraudulent activities and 
ensures ethical trading practices. 

VI. SYSTEM ARCHITECTURE 

     HarvestHub’s architecture integrates AI-powered price 
prediction, real-time bidding, and blockchain-secured 
transactions to create a transparent and efficient agricultural 
marketplace. A web-based and mobile-responsive interface 

allows farmers to list produce and buyers to place competitive 
bids. The AI-driven price prediction model analyzes market 
trends to suggest optimal prices, while the bidding system 
ensures fair pricing. Blockchain technology secures all 
transactions, eliminating fraud and payment delays. A robust 
database manages user profiles, bidding history, and 
transactions with multi-layered security. This architecture 
ensures fair trade, security, and direct farmer-to-buyer 
engagement. 

A.   User Interface (Web & Mobile-Responsive Platform) 

    The frontend of our platform is chargeable for delivering a 
seamless and intuitive user enjoy across numerous devices 
and platforms. Developed the use of cutting-edge net 
technology which includes HTML, CSS, and JavaScript, the 
frontend interface allows users to interact with the platform's 
functions, set alarms, get right of entry to pointers, and 
navigate their environment without difficulty.  

B.   AI-Based Price Prediction Model 

    The backend serves as the backbone of the platform, 
dealing with statistics processing, garage, and communique 
with outside services. Built on Firebase, a comprehensive 
platform for mobile and net software development, our 
backend infrastructure gives actual-time facts 
synchronization, person authentication, and serverless 
computing skills. Firebase Realtime Database is used to store 
and synchronize consumer information in real time, making 
sure seamless communication among the frontend and 
backend. Additionally, Firebase Authentication provides 
secure person authentication and authorization, safeguarding 
consumer information and ensuring privacy and safety. 

C.   Blockchain Transaction System 

    The platform that we offer has built-in functionality of 
integrating with different external services such as the Google 
Maps API to bring on avenues such as more functionality and 
precise mapping and location systems. Through the power of 
the Google Maps API (application programming interface), 
the user will be presented with various functions like 
geocoding, place search, route planning as well as real-time 
traffic updates which will be essential in expediting the 
consumers’ travel experience as well as touring and 
exploration. 

D.   Real-Time Bidding Mechanism 

    To improve the functions of the platform, as well, add new 
libraries and tools to make available additional feature like 
geospatial calculations, time management and user 
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interaction. Such for example, the use of Geolib to perform 
complex calculations of distance allows for the building of 
fences for localization and casual messages depending on the 
proximity of a user to the place. Moment.js comes into a play 
for handling of date and time related functions, so that the 
alarms are displayed correctly to their users, making them 
synchronized perfectly. Further, the usage of the Geolocation 
API provides means to track the user's location in real time 
and update the application's progress continuously. 

E. Secure Database Management System 
 

    Our system’s architecture is built to scale and come up with 
a stable solution that can serve a large amount of data while 
maintaining high speed of operations and efficiency. Seizing 
the opportunity of using cloud-based services like Firebase 
enables our platform to inherently benefit from the scalability 
and the redundancy that are standardized in this kind of 
system. 

F. Multi-Layered Security Framework 
 

    Security and privacy are paramount considerations in the 
design of our platform's architecture. By leveraging Firebase 
Authentication, user data is protected with industry-standard 
encryption and authentication mechanisms, ensuring that 
only authorized users have access to sensitive information. 
Additionally, data transmission between the frontend and 
backend is secured using HTTPS encryption, safeguarding 
user data against unauthorized access or interception.  

   VII.    IMPLEMENTATION 

     The implementation of HarvestHub involves the 
development and integration of AI-driven price prediction, 
blockchain-secured transactions, and a real-time bidding 
system to create a transparent and efficient agricultural 
marketplace. The platform is built using modern web 
technologies, machine learning frameworks, and blockchain 
protocols, ensuring scalability, security, and user 
accessibility. 

A.  Frontend Development 

    The frontend of HarvestHub is developed using HTML, 
CSS, JavaScript, and React.js, creating a mobile-responsive 
and intuitive user interface. The platform allows farmers to 
list their produce, access AI-based price recommendations, 
and participate in live bidding, while buyers can browse 
available commodities, place bids, and finalize purchases. 
The UI is designed to be user-friendly and accessible across 
devices, ensuring smooth interactions for all users. 

B.  Backend Development 

    The backend is built using Python and Node.js, handling 
data processing, AI model integration, and blockchain 
interactions. The backend ensures efficient data flow between 
the frontend, AI models, bidding system, and blockchain 
network, enabling real-time transactions and dynamic pricing 
adjustments based on market trends. 

C.  AI-Powered Price Prediction Model 

    HarvestHub’s AI-driven price prediction model is 
implemented using TensorFlow and LSTM (Long Short-
Term Memory) neural networks. The model is trained on 
historical crop price data, market demand-supply trends, and 
external factors to generate accurate and dynamic price 
recommendations. It continuously learns from new market 
data, helping farmers make informed selling decisions and 
maximize profits. 

 D.  Real-Time Bidding System  

    The platform features a real-time bidding mechanism that 
facilitates competitive trading between farmers and buyers. 
The system processes bid placements, ranking, and auction 
closures, ensuring that the highest bidder secures the deal. 
Automated notifications and alerts inform users about bid 
updates, auction results, and payment confirmations, 
improving engagement and efficiency. 

E. Blockchain   -   Secured Transactions 
 
    For secure financial transactions, HarvestHub integrates 
blockchain technology using Ethereum and smart contracts. 
Each transaction—including bids, purchases, and 
payments—is recorded on a decentralized ledger, ensuring 
tamper-proof, transparent, and fraud-resistant trading. Smart 
contracts automate payment settlements, ensuring timely and 
dispute-free transactions between farmers and buyers. 

F. Database Management and Security 

    The platform uses Firebase and PostgreSQL to store user 
profiles, transaction records, bidding history, and market 
insights. To ensure data security and platform integrity, 
HarvestHub employs multi-layered encryption, fraud 
detection algorithms, and access control mechanisms. These 
security measures protect against unauthorized access, data 
manipulation, and cyber threats, ensuring a safe and reliable 
trading environment. Regular security audits and real-�me 
monitoring further strengthen the system, proac�vely 
iden�fying and mi�ga�ng poten�al vulnerabili�es. 
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                         VIII.       RESULT 

    The implementation of HarvestHub demonstrates 
significant improvements in pricing transparency, market 
efficiency, and secure transactions for agricultural trade. The 
integration of AI-driven price prediction, blockchain-backed 
transactions, and a real-time bidding mechanism ensures that 
farmers receive fair compensation while buyers gain access 
to competitive pricing structures. 
 
A. AI-Based Price Prediction Accuracy 

 
    The LSTM neural network-based price prediction model 
was tested using historical crop price datasets, and its 
performance was evaluated using Root Mean Square Error 
(RMSE). The results indicate that the AI model effectively 
forecasts market trends and price fluctuations, providing 
accurate and data-driven price recommendations. Farmers 
using the system reported a higher ability to set fair starting 
prices, reducing losses due to underpricing. 
 
B. Improved Market Access and Competitive Pricing 
 
    The real-time bidding system enabled farmers to connect 
directly with buyers, eliminating middlemen and ensuring 
competitive offers. The bidding process resulted in higher 
average selling prices compared to traditional markets, 
demonstrating the platform’s ability to create a fair and 
dynamic marketplace. Buyers also benefited from transparent 
pricing, allowing them to make informed purchasing 
decisions. 
 
C. Transaction Security and Trust 

 
    With the integration of blockchain technology, all 
transactions were recorded on a tamper-proof decentralized 
ledger, ensuring secure and verifiable exchanges. The use of 
smart contracts eliminated payment delays and disputes, 
increasing trust between farmers and buyers. The system 
successfully prevented fraudulent transactions, providing 
users with a safe and transparent trading environment. 
 
D. System Performance and User Experience 

 
    The web-based and mobile-responsive interface was tested 
for ease of use, responsiveness, and accessibility. User 
feedback highlighted the platform’s intuitive navigation, 
multilingual support, and seamless transaction process. The 
bidding system processed real-time updates efficiently, 
ensuring that both farmers and buyers had a smooth trading 
experience without delays or system lags. 
 
E. Data Security and Fraud Prevention 

 
    The implementation of multi-layered security mechanisms, 
including encrypted authentication and fraud detection 
algorithms, successfully prevented unauthorized access and 
bidding manipulation. The system maintained data integrity 
and confidentiality, ensuring that user information and 
financial transactions remained protected from cyber threats. 

 
IX.  FUTURE SCOPE 

    HarvestHub has the potential to further enhance 
agricultural trade by integrating advanced technologies. 
Future improvements can include reinforcement learning and 
deep learning models for more precise price forecasting, 
along with IoT-based monitoring for real-time insights into 
soil quality and crop health. Expanding into multi-currency 
and cross-border trade with decentralized finance (DeFi) 
solutions can increase global market access. 

    AI-powered supply chain optimization can streamline 
logistics, reducing post-harvest losses and improving 
distribution efficiency. Integration with government-backed 
subsidies and microloans can support small-scale farmers, 
enabling better financial inclusion. Enhancing voice-assisted 
interfaces, AI chatbots, and offline functionality will further 
improve accessibility for rural farmers. 

    By leveraging AI, blockchain, IoT, and decentralized 
finance, HarvestHub can continue to revolutionize digital 
agriculture, ensuring fair pricing, market transparency, and 
financial empowerment for farmers worldwide. 

                     X.      CONCLUSION 

    HarvestHub provides a technologically advanced solution 
to the long-standing challenges faced by farmers in 
traditional agricultural markets. By integrating AI-driven 
price prediction, real-time bidding, and blockchain-secured 
transactions, the platform ensures fair pricing, transparency, 
and direct farmer-to-buyer engagement. Through the use of 
machine learning models, farmers can make informed 
decisions based on accurate price forecasts, reducing their 
dependence on intermediaries and preventing price 
exploitation. The real-time bidding system fosters a 
competitive marketplace, ensuring that farmers receive the 
best possible price for their produce while buyers benefit 
from a transparent and efficient trading process. 

    Blockchain integration ensures secure, tamper-proof 
transactions, reducing the risks associated with payment 
delays, fraud, and financial disputes. Smart contracts 
automate payment settlements and enforce trade 
agreements, providing a seamless experience for both 
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farmers and buyers. Additionally, the platform’s secure 
database management system protects user data, bidding 
records, and transaction histories through multi-layered 
encryption and fraud detection mechanisms, ensuring a safe 
and trustworthy trading environment. 

     The implementation of HarvestHub demonstrates 
significant improvements in pricing accuracy, competitive 
trading, and financial security, making it a scalable and 
adaptable solution for the future. The platform has the 
potential to expand by integrating advanced AI models, IoT-
based farm monitoring, and decentralized finance (DeFi) 
solutions, further enhancing market accessibility and farmer 
profitability. Future developments, such as government-
backed smart subsidies and AI-driven supply chain 
optimization, can contribute to a more inclusive, efficient, 
and sustainable agricultural ecosystem. 

    By modernizing agricultural trade through technology-
driven innovation, HarvestHub empowers farmers with fair 
pricing, secure transactions, and broader market 
opportunities. The platform has the potential to reshape 
digital agriculture, ensuring economic sustainability, 
transparency, and long-term growth for the farming 
community. 
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