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Introduction:

1.

2.

Agricultural supply chains are essential for economic stability and food security, yet they face
persistent challenges such as data fragmentation, lack of transparency, price volatility, and
heavy reliance on intermediaries. These issues reduce farmer profitability and weaken
consumer trust due to inefficient and opaque processes. Emerging technologies like
blockchain and artificial intelligence (Al) offer promising solutions. Blockchain enables
secure, decentralized, and tamper-proof transaction recording, while Al supports data-driven
decision-making through accurate price forecasting. This paper presents Farm2Market, a
blockchain—Al integrated platform designed to address these challenges through an end-to-
end implementation. The system includes a mobile application that enables direct farmer—
buyer interactions, product listing, order management, and real-time tracking. Ethereum-
based smart contracts ensure secure, immutable transactions and automated escrow
mechanisms, reducing payment risks.

Additionally, a QR code-based traceability system provides end-to-end visibility of product
provenance and shipment details. An Al-driven price prediction module, trained on historical
data, forecasts crop prices with high accuracy, helping farmers make informed decisions.
Overall, the proposed framework enhances transparency, improves pricing fairness, reduces
intermediary dependency, and offers a scalable solution for modern agri-food supply chains,
particularly in resource-constrained environments.

Objectives:

1.

To design and develop a blockchain-based framework that enables secure,
flexible smart contracts and supports transparent and efficient dispute resolution
among stakeholders.

To create a decentralized, farmer-centric platform that ensures equitable access
for smallholder farmers while promoting direct interaction with buyers.

To enhance transparency and traceability in the agricultural supply chain using
blockchain and QR-based tracking mechanisms.

To integrate Al-driven price prediction models for improving decision-making and
reducing price uncertainty in agricultural markets.
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Methodology:

The proposed Farm2Market system is developed using a layered architecture that
integrates blockchain, artificial intelligence, and a mobile-based interface. A farmer-centric
mobile application is designed to enable product listing, order placement, and real-time
tracking, supported by a backend framework that manages user authentication, data
processing, and APl communication. Blockchain integration is implemented using Ethereum
to ensure secure and immutable transaction recording. Smart contracts are developed to
automate agreements, enforce transaction rules, and facilitate secure payments through
escrow mechanisms. Each transaction and shipment is associated with a unique QR code,
enabling seamless traceability and easy access to product provenance and transit details.
An Al-based price prediction module is built using historical agricultural data, employing
machine learning models such as LSTM to forecast crop prices with high accuracy. The Al
module is integrated into the application to provide real-time pricing insights to farmers. The
system undergoes functional testing to ensure proper interaction between components,
along with performance evaluation for responsiveness and scalability, and security analysis
to verify data integrity and reliability.
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Figure 1: Flow of Application

Result and Conclusion:

In conclusion, the experimental evaluation of the Farm2Market system demonstrates
significant improvements in transparency, efficiency, and reliability within the agricultural
supply chain. The blockchain layer ensures secure and tamper-proof transaction recording,
enhancing trust among stakeholders, while smart contracts enable automated and fair
transactions. The QR code-based traceability mechanism provides real-time tracking and
easy access to product provenance, reducing information asymmetry. The Al-based price
prediction module achieves high accuracy, supporting farmers in making informed pricing
decisions. The system also exhibits low latency and stable performance, ensuring smooth
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operation of the mobile application for order management and tracking. Compared to
traditional supply chain models, the proposed framework reduces intermediary dependency,
improves data accessibility, and enhances pricing fairness. Overall, Farm2Market presents
a scalable and practical solution that strengthens transparency, trust, and efficiency in
modern agri-food supply chains.
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Figure 2: Application interface

4 FarmerEscrow.sol 4 FarmerEscrowFactory.sol Js deploy.js J5 FarmerEscrow.testjs > = Release Notes: 1.110.0

test > JS FarmerEscrow.testijs > ...

a1 const { expect } = require("chai”);
2 const { ethers } = require("hardhat™);
>
PROBLEMS OUTPUT DEBUG CONSOLE PORTS

TERMINAL

Ps E:\hackathons\Final year project\takeil> npx hardhat test 2>81

2 passing (463ms)

| | | |
1 Solidity: ©.8.28 -  Optim: false - Runs: 200 - viaIR: false - Block: 60,000,800 gas |
------------------------ I B Bt e R T
| mMethods |
~~~~~~~~~~~~~~~~~~~~~~~~ et B e B L e
1 Contracts / Methods = Min = Max - Avg - # calls - usd (avg) |
~~~~~~~~~~~~~~~~~~~~~~~~ T B B EEECEEEEE PP PR
1 FarmergEscrow - |
~~~~~~~~~~~~~~~~~~~~~~~~ e B R B D
1 acceptagreement - - - - - 44,488 - 2 - - |
~~~~~~~~~~~~~~~~~~~~~~~~ e T D e B ] CETERT PP R
1 depositFunds - - - - - 24,734 - 2 - - |
~~~~~~~~~~~~~~~~~~~~~~~~ I e B R B ] EEEERE PR
| FarmerEscrowFactory - |
~~~~~~~~~~~~~~~~~~~~~~~~ e B ] BT e TP EEP PR
1 createEscrow - - - - - 1,655,028 - a - - |
~~~~~~~~~~~~~~~~~~~~~~~~ e B B e a] EEEERE PR
| peployments - - 2% of limit - |
~~~~~~~~~~~~~~~~~~~~~~~~ e T D D [ e ittt
1 FarmerEscrowFactory - - - - - 2,815,237 - 4.7 % - - |
~~~~~~~~~~~~~~~~~~~~~~~~ I e B R B el EEF R PR
| xey I
] O Execution gas for this method does not include intrinsic gas owverhead |

| Toolchain: hardhat |
Figure 3: Block chain Transactions

49" Series Student Project Programme (SPP): 2025-26



References:

1. [1] R. Dwivedi, R. Chaudhary, S. Dagade, C. Gaikar, and P. Mate, “Ecommerce for
direct marketing of fresh food from farmers to bulk ordering buyers and local buyers,”
International Journal of Creative Research Thoughts (IJCRT), vol. 12, no. 4, 2024,
ISSN: 2320-2882.

2. [2] M. Anitha and B. Praveen, “Farmer’s e-market,” International Research Journal of
Modernization in Engineering, Technology and Science (IRIMETS), vol. 6, no. 5, p.
3134, 2024.

3. [3] C. N. Mande, S. Sankhe, N. U. Talekar, and V. V. Neman, “A portal for farmers to
sell products at better rates,” International Research Journal of Engineering and
Technology (IRJET), vol. 8, no. 4, p. 4125, 2021.

4. [4] H. Nugroho, R. Hendriyanto, and K. Tisamawi, “Application for marketplace
agricultural product,” International Journal of Applied Information Technology (IJAIT),
vol. 2, pp. 58-67, 2018.

5. [5] V. Jayashree, B. Dayanand, M. Nirmal, V. Raghul, and M. Dhanush, “Website
creation for a farmers’ online selling portal,” International Journal of Creative
Research Thoughts (IJCRT), vol. 12, no. 4, 2024, ISSN: 2320-2882.

6. [6] A. Ronad and M. Madgi, “Online platform for agricultural produce livestock
marketing,” International Journal of Recent Innovation Trends in Computing and
Communication, vol. 9, pp. 12-18, 2021, doi: 10.17762/ijritcc.v9i12.5494.

7. [7]1 K. A. Sedek, M. Osman, M. Omar, M. Wahab, and S. Z. Syed Ildrus, “Smart agro
e-marketplace architectural model based on cloud data platform,” Journal of Physics:
Conference Series, vol. 1874, p. 012022, 2021, doi: 10.1088/1742-
6596/1874/1/012022.

8. [8] U. Sugandh, S. Nigam, M. Khari, and S. Misra, “An approach for risk traceability
using blockchain technology for tracking, tracing, and authenticating food products,”
Information, vol. 14, no. 11, Art. no. 613, 2023.

9. [9] A. Kamilaris, A. Fonts, and F. X. Prenafeta-Boldu, “The rise of blockchain
technology in agriculture and food supply chains,” Trends in Food Science &
Technology, vol. 91, pp. 640-652, 2019.

10.[10] J. Lin, Z. Shen, A. Zhang, and Y. Chai, “Blockchain and loT-based food
traceability for smart agriculture,” Future Generation Computer Systems, vol. 110, pp.
657-666, 2020.

11.[11] Y. Cao, S. Guan, D. Wang, and Z. Wang, “BE-AC: Reliable blockchain-based
anti-counterfeiting traceability solution for the pharmaceutical industry,” Cluster
Computing, vol. 27, no. 6, pp. 8119-8139, 2024.

12.[12] Y. Mezquita, B. Podgorelec, A. B. Gil-Gonzalez, and J. M. Corchado,
“Blockchain-based supply chain systems: Interoperability model in a pharmaceutical
case study,” Sensors, vol. 23, no. 4, Art. no. 1962, 2023.

13.[13] T. Xiong, C. Li, and Y. Bao, “Agricultural product price forecasting based on
LSTM neural network model,” Computers and Electronics in Agriculture, vol. 162, pp.
558-566, 2019.

14.[14] Y. Li, J. Wang, and X. Zhao, “Hybrid ARIMA-LSTM model for agricultural
commodity price forecasting,” IEEE Access, vol. 8, pp. 143762-143775, 2020.

49" Series Student Project Programme (SPP): 2025-26 4



15.[15] H. Patel and D. Shah, “Machine learning-based crop price prediction in Indian
agricultural markets,” Procedia Computer Science, vol. 200, pp. 1368-1377, 2022.

Project Outcome & Industry Relevance:

1. The Farm2Market system delivers a transparent, secure, and efficient agricultural
supply chain by integrating blockchain, artificial intelligence, and mobile technologies
into a unified platform. It enables direct farmer-to-buyer interaction, significantly
reducing dependency on intermediaries and allowing farmers to retain a larger share
of profits. The implementation of smart contracts ensures automated, fair, and timely
payment settlements, eliminating delays and disputes commonly seen in traditional
systems.

2. Blockchain-based record keeping enhances trust by providing tamper-proof and
verifiable transaction data accessible to all stakeholders. Additionally, QR code-
based traceability enables end-to-end visibility of products, improving consumer
confidence in food quality, safety, and origin. The Al-driven price prediction module
further strengthens the system by offering data-driven insights, helping farmers make
informed decisions and reducing market uncertainty.

3. The platform is scalable and adaptable to various agricultural markets and regions,
making it suitable for both local and large-scale deployment. It also promotes digital
inclusion by offering a simple and user-friendly interface, encouraging participation
from smallholder farmers with limited technical expertise. From an industry
perspective, the system aligns with the increasing demand for transparent, efficient,
and technology-driven supply chains. Overall, Farm2Market contributes to the
advancement of AgriTech innovations and supports the development of a
sustainable, reliable, and trust-driven agricultural ecosystem.

Working Model vs. Simulation/Study

The project involves the development of a functional working model rather than a purely
theoretical study or simulation. A prototype of the Farm2Market system has been
implemented, including a mobile/web-based interface for farmer—buyer interaction,
blockchain-based smart contract integration for secure transactions, QR code-based
traceability, and an Al-driven price prediction module. The system has been tested for core
functionalities such as product listing, order management, transaction recording, and price
forecasting. Hence, the project represents a practical, working prototype demonstrating real-
world applicability of the proposed framework.

Future Scope:
The future scope of this project includes:

1. Scalability and Expansion: The system can be scaled to support larger agricultural
markets across regions and integrated with government platforms for subsidies,
regulations, and wider adoption.
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2. Advanced Al and Data Integration: The price prediction module can be enhanced
using advanced deep learning models and real-time data from |loT devices such as
weather and soil sensors for better accuracy.

3. Enhanced Features and Services: Future improvements can include logistics
management, crop recommendation systems, and real-time analytics dashboards to
optimize the entire supply chain.

4. Improved Accessibility and Usability: Adding multilingual support, optimizing
performance for low-bandwidth environments, and conducting farmer training
programs can increase usability and adoption.
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