IJSAT

International Journal on Science and Technology (IJSAT)
E-ISSN: 2229-7677 e Website: www.ijsat.org e Email: editor@ijsat.org

=

Agrismart Farm to Market Made Easy

Asli Joy Medidi!, Dr. Madhumitha K2

L2Department of Computer Technologies
2Srm Institute of Science and Technologies

Abstract

Agri Smart is an all-encompassing Agri-tech platform aimed at disrupting the agricultural marketplace by
directly linking farmers and buyers, eliminating the dependence on intermediaries, and ensuring
transparency as well as fair pricing. Farmers can utilize user-friendly dashboards to effortlessly list their
crops, receive and manage orders from multiple buyers, monitor market trends, and manage their profiles.
In Agri Smart, real-time crop market data is integrated to provide users with upto-date pricing trends and
supply—demand information across various regions. A key feature of the platform is its advanced multi-
model crop price prediction system, which leverages a variety of machine learning models such as
Random Forest, Decision Tree, Light GBM, and other ensemble models. The system provides both short-
term forecasts (next day) and longterm forecasts (up to one year ahead). This enables stakeholders to make
well-informed decisions on crop cultivation, sales timing, and procurement. Agri Smart ensures highly
reliable predictions by applying the most suitable model for each crop based on historical data and
prevailing market patterns. Through this data driven approach, farmers gain the knowledge to maximize
their business outcomes, while buyers are empowered to make more informed purchasing decisions. By
delivering real-time insights and eliminating inefficiencies in the agricultural value chain, Agri Smart has
the potential to transform agriculture in India— particularly in Telangana and Tamil Nadu. It provides a
futureready solution that bridges critical gaps in farming while putting technology at the forefront of
agricultural growth.

1.INTRODUCTION

Agriculture remains the cornerstone of India’s economy, employing more than half of the national
workforce and significantly contributing to rural livelihoods. Despite this central role, the agricultural
sector has been comparatively slow in adopting digital technologies that could enhance productivity,
efficiency, and sustainability. Farmers frequently operate in fragmented and opaque market environments,
with limited access to transparent and real-time information on crop prices, buyer demand, and seasonal
variations. Such constraints diminish their bargaining power, reinforce dependence on intermediaries, and
contribute to income volatility. Conversely, buyers encounter challenges in procuring consistent supplies
at stable and predictable prices. Recent progress in information and communication technology (ICT) and
machine learning has demonstrated considerable potential to reconfigure agricultural markets into data-
driven and transparent ecosystems. Tools such as mobile-based platforms, real-time dashboards, and
predictive analytics can Strengthen farmer
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decision making by providing insights into optimal sale periods, anticipated price movements, and supply
demand dynamics. Nevertheless, most existing platforms remain either inaccessible to smallholder
farmers due to barriers in digital literacy and affordability or are limited in scope, lacking integrated
predictive mechanisms that could support long-term planning. In response to these challenges, Agri Smart
has been conceptualized as a centralized digital platform aimed at fostering direct linkages between
farmers and buyers. The system incorporates multilingual interfaces to accommodate diverse user
populations and leverages machine learning algorithms to generate short- and long-term crop price
forecasts. By reducing reliance on intermediaries and enhancing market transparency, AgriSmart seeks to
improve both farmer profitability and buyer reliability. This paper investigates the system’s architecture,
its predictive analytics framework, and its anticipated implications for regional agricultural markets, with
particular emphasis on case applications in Telangana and Tamil Nadu.

2. LITERATURE SURVEY

Over the last decade, the adoption of digital technologies in agriculture has become a major focus for
researchers, policymakers, and entrepreneurs. Farming has gradually moved from being purely manual
and experience-driven to becoming data-informed and technology-enabled, with the goal of increasing
productivity, reducing waste, and improving farmer income.

Wolfert et al. [1] examined the use of big data in smart farming and demonstrated how digitization can
improve transparency, traceability, and sustainability across the agricultural value chain. Their work
emphasized that when farmers and buyers have access to reliable, real-time data, decision-making
becomes more efficient and resource use becomes more sustainable. Similarly, Kamilari’s and Prenafeta-
Boldua [2] explored the role of deep learning in agriculture, showing its applications in crop disease
detection, yield prediction, soil analysis, and price forecasting — tools that can significantly reduce risk
and improve profitability for farmers.

In India, modernization of agricultural markets has been a key priority. Platforms like the National
Agricultural Market (eNAM) were launched to connect farmers to buyers across different states, helping
improve price discovery and reducing dependency on local mandis. However, e-NAM and similar
platforms still face limitations, including patchy rural internet coverage, lack of last-mile connectivity,
and low digital literacy among small farmers. Moreover, while these systems provide current price
information, they often lack predictive insights that would help farmers decide when to sell for maximum
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profit.

Private Agri-tech solutions have entered the scene as well. Several startups and corporations offer farm
management apps, digital advisory services, and online trading platforms. However, most of these cater
to large-scale, tech-savvy producers and require higher levels of infrastructure and digital skills.
Smallholder farmers — who make up over 80% of India’s farming population — remain underserved, as
they face unique challenges like fragmented landholdings, limited access to credit, and dependence on
middlemen for market linkages. Mohanty [3] explored the use of machine learning models such as
Random Forest and Decision Trees for yield estimation and price prediction, confirming their technical
feasibility. However, most of this research remained at a conceptual or experimental stage, without being
translated into a complete, user-friendly platform that farmers could adopt on a daily basis. This gap
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between research and real-world application is where Agri Smart creates value. It goes beyond simply
showing market prices or running predictive models in isolation. Instead, Agri Smart brings together:

. Real-time data scraping to ensure farmers and buyers always have the most up-to-date price
information.

. Price trend insights so farmers can decide when to sell and buyers can plan procurement more
strategically.

. A multilingual, intuitive interface designed specifically for smallholder farmers, lowering the entry
barrier for those with limited digital literacy.

. A functional trading ecosystem that lets farmers list crops, manage inventory, receive notifications,
and connect with buyers — all within one platform.

By bridging the gap between information and action, Agri Smart represents a practical, inclusive, and
scalable solution that empowers farmers, reduces their dependence on intermediaries, and improves
efficiency across the agricultural supply chain.

3. PROPOSED SYSTEM

The Agri Smart platform is designed to solve the everyday challenges faced by farmers and buyers by
creating a single, easy-to-use digital marketplace. Instead of relying on multiple middlemen, farmers can
connect directly with buyers, helping them secure fairer prices for their crops. This direct link also ensures
buyers get fresh produce at competitive rates.

To make the platform accessible for everyone, Agri Smart includes multilingual support, allowing farmers
from different regions and language backgrounds to use it comfortably. The interface is kept simple and
intuitive so that even first-time users can easily list crops, browse produce, and complete transactions.

A major strength of the system is its ability to provide market insights and price awareness. Agri Smart
combines real-time market data with predictive tools to help farmers and buyers plan better. While the
system does use price forecasting models in the background, what really matters for the users is that they
can see whether prices are expected to rise or fall and decide the best time to sell or buy their produce.
Real-time price updates, collected through secure APIs, ensure that everyone has the latest information
before making decisions. The platform is built on a modular and scalable architecture with Firebase as
the central database, enabling real-time synchronization. This means that when a farmer lists a crop, buyers
see it instantly. Farmers can also update stock availability, track orders, and receive notifications about
new demand. Buyers, on the other hand, can browse available crops, place orders, and check the reliability
of suppliers before purchasing.

Looking ahead, Agri Smart will also include contextual insights such as weather forecasts, seasonal trends,
and demandsupply patterns. This information will help farmers plan sowing and harvesting more
efficiently, reducing crop losses and improving income stability.

In short, Agri Smart is not just a trading platform — it is a decision-support system for farmers and buyers.
By combining timely information with a transparent, easy-to-use marketplace, it empowers smallholder
farmers, improves trust in transactions, and builds a more reliable agricultural supply chain for the future.
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4. EXISTING SYSTEM

Agricultural marketing in India — and in many other developing regions — is still dominated by
traditional mandi systems where farmers sell their produce through intermediaries. These middlemen often
control prices, leading to situations where farmers earn very little compared to the final retail value of their
crops. Prices at local mandis fluctuate daily, and the process lacks transparency, leaving farmers with
limited bargaining power.

Government initiatives like ¢ NAM (National Agriculture Market) were introduced to bring more
transparency and efficiency to trading, but their reach has been limited. Many rural areas still face
challenges such as poor internet connectivity, low digital awareness among farmers, and limited
infrastructure to support fully online trading.

Private digital farming platforms have emerged in recent years, but most of them focus on large-scale,
commercial farmers. Smallholder farmers — who form the majority of India’s agricultural workforce
— often find these platforms too complex, expensive, or irrelevant to their needs. As a result, the current
systems only solve part of the problem:

. They give farmers visibility of market prices but don’t help them predict price trends.
. They do not offer personalized advice based on location, crop type, or season.
. They do not provide a complete solution from crop listing to order management and fulfilment.

This leaves farmers with little control over their income, buyers with unpredictable price fluctuations,
and the entire supply chain with inefficiencies that lead to wastage, higher costs, and income instability
for rural producers.

5. METHODOLOGY

The development of Agri Smart followed a well-structured and iterative approach to ensure that the
platform was practical, user-friendly, and reliable for real-world agricultural use. The process combined
data collection, system design, predictive modelling, and continuous testing, with a focus on solving real
problems faced by farmers and buyers.

1. System Architecture Design

The first step was to design a centralized, role-based platform that could serve both farmers and buyers
through separate dashboards. The architecture was planned with a modular approach, allowing each
component (frontend, backend, database, and APIs) to work independently while staying connected. This
design ensured:

. Scalability, so that more users and features can be added later without rebuilding the whole system.
. Multilingual support, making the system inclusive for users from different states and language
backgrounds.

Security and data integrity, protecting sensitive information like user details and transaction records.
2. Data Collection and Preparation

Accurate and up-to-date data were critical to making Agri Smart truly useful. Data was collected from
multiple trusted sources, including:

IJSAT25048703 Volume 16, Issue 4, October-December 2025 4



https://www.ijsat.org/

IJSAT

International Journal on Science and Technology (IJSAT)
E-ISSN: 2229-7677 e Website: www.ijsat.org e Email: editor@ijsat.org

=

. Government agricultural websites and mandi reports for official crop price data.
. Online market systems for real-time price trends.
. Contextual information, such as weather conditions, rainfall patterns, and seasonal cycles, strongly

influences crop supply and pricing.

The collected data were then cleaned and pre-processed — duplicate entries were removed, missing values
were handled, and units were standardized. This step ensured that the system worked on consistent, reliable
datasets.

Importance of This Step:

This stage ensured that Agri Smart worked with trustworthy, real-world data rather than incomplete or
inconsistent records. By combining multiple data sources — official, local, and realtime — the platform
could generate insights that were relevant, location-specific, and timely, helping farmers and buyers make
more confident decisions. By following this systematic data preparation process, the platform ensured that
farmers and buyers were presented with accurate, consistent, and timely information, reducing confusion
and improving trust in the system.

3. Predictive Modelling and Insights

To give farmers and buyers actionable insights, predictive models were built using Random Forest,
Decision Tree, and LightGBM algorithms. These models analysed both historical and real-time data to
generate:

. Short-term price forecasts (next day or next week), helping farmers decide when to sell.

. Long-term price trends (monthly or yearly), helping buyers plan procurement and farmers plan
sowing cycles.

Model performance was tested and compared to select the most accurate and reliable predictions before
integration into the platform.

4. Data Management and Synchronization

Firebase was chosen as the core database system because of its ability to handle real-time synchronization
of data across multiple users. This allowed:

. Instant updates of crop listings, order status, and price information.

. Smooth coordination between farmer and buyer dashboards.

. Reliable storage of user profiles, order history, and transaction records.
5. Platform Development and User Interface

Once the backend was ready, the Flask-based server was connected to an intuitive, user-friendly frontend.

. Farmer Module: Allowed farmers to register, list crops, set availability, update stock, and track
order status.

. Buyer Module: Enabled buyers to browse available produce, place orders, and monitor delivery
status.
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Notifications and Alerts: Ensured that users were kept updated about new orders, status changes, and
market price fluctuations without manually checking the platform.

6. Testing, Validation, and Pilot Runs:

Thorough unit and integration testing were performed to ensure that all modules worked smoothly
together. Special attention was given to:

. Data accuracy (price and order synchronization).

. System performance under multiple concurrent users.

User experience, ensuring smooth navigation even for firsttime users. Finally, pilot testing was
conducted in a selected region with actual farmers and buyers. Their feedback was used to make further
refinements, including improving dashboard layouts, simplifying order workflows, and adding helpful
alerts.

Why This Methodology Worked

This step-by-step approach ensured that Agri Smart was not just a technically sound product but also one
that solved real problems. By combining accurate data, predictive insights, real-time synchronization,
and a simple interface, the methodology produced a platform that is:

. Reliable: Offers accurate price data and smooth order management.
. User-Friendly: Easy for farmers and buyers with minimal digital literacy.
. Scalable: Ready for future upgrades like offline access, subsidy integration, and blockchain-based

transaction tracking.

6. RESULT AND ANALYSIS

The first two development sprints of the Agri Smart project marked significant progress in establishing
a functional digital agricultural marketplace that aims to connect farmers directly with buyers, while
reducing reliance on intermediaries.

Sprint 1 focused on the foundation of the system architecture. Core functionalities, including user
onboarding, role-based dashboards, and Firebase integration for crop listings and order management,
were successfully implemented. Farmers could register, list crops for sale, while buyers could place
orders seamlessly. Early testing confirmed that the onboarding and role-selection workflows were
intuitive, providing a frictionless entry point for users. This initial phase validated the feasibility of a
direct farmer—buyer interaction model.

. User Registration and Role-Based Onboarding — Farmers and buyers could register, log in, and
select their role for a tailored experience.

. Crop Listings and Order Management — Farmers could add crop details, set prices, and list
availability, while buyers could browse and place orders.

. Database Integration (Firebase) — Real-time synchronization of crop listings and orders ensured
smooth communication between users.

. Workflow Validation — Early user testing confirmed that the onboarding and navigation process
was intuitive and frictionless.
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Sprint 1 successfully proved that the direct farmer-to-buyer interaction model was technically feasible and
user-friendly. Farmers could list crops without difficulty, buyers could place orders in just a few clicks,
and the platform could synchronize all of this in real time. This sprint provided a working prototype that
formed the base for Sprint 2, where additional features like profile management, stock updates,
notifications, and performance improvements were added.

(System Architecture Setupj

Y
(User Onboarding & Role-based Dash_boardsj

Y
[Firebase Integration (Crop Listings & Orders)]

(Farmer—Buyer Registration & Transactionsj

Y
[On_boarding Workflow Validation]

SPRINT 1 DIAGRAM

Sprint 2 introduced advanced features that enhanced both usability and intelligence of the platform. The
most notable addition was the integration of machine learning models— Random Forest, Decision Tree,
and LightGBM—for crop price prediction. These models generated both short-term (nextday) and long-
term (one-year) forecasts, providing farmers and buyers with strategic insights for decision-making. Real-
time price scraping via the Flask API ensured that users had access to current market rates. Additional
updates included profile management options, enabling users to update location and contact details,
thereby improving the accuracy of personalized predictions.

Key Enhancements:

* Profile Management & Localization: Farmers buyers could update their location, farm size, and
preferred crops. This made crop listings more relevant by showing buyers produce from nearby farms,
cutting transport costs and time while creating a more local marketplace.

* Improved Order & Transaction: Tracking
Dashboards were redesigned with a clear step-by-step order timeline — “Order Placed — Accepted —
Dispatched — Delivered.” This gave both farmers and buyers full visibility of the process, reduced
confusion, and helped build trust.
. Inventory & Stock Management: Farmers could easily update their available stock in real
time.This prevented overselling and gave buyers confidence that the crops they saw listed were truly
available.
. Basic Notification System: Users received alerts for new orders, order status changes, and other
important updates. This meant farmers and buyers didn’t have to keep checking the platform manually,
saving time and keeping them engaged.
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. Dashboard Optimization & Filtering: Navigation was made simpler with filters and search
options. Buyers could quickly find crops by type, price, or location, while farmers could see which crops
were in highest demand and plan production accordingly.

. Backend Performance Improvements: The system was tuned to handle more users and faster
data synchronization, so crop listings, orders, and updates stayed smooth and consistent even during busy
times.

. Data Security & Reliability: Extra safeguards were added to protect user profiles and transaction
history, giving users peace of mind that their data was safe.

Advanced Features Added

[Mach]‘ne Learning Models (Random Forest, Decision Tree, [jghtGBM))

N

(Short & Long-term Price Predictions} [Proﬁle Updates (Contact & Location)]

1 l

[Flask API for Real-time Price Scraping) (Enhanced Dashhoards (Transparency & Tmst)]

(User Experience 0pti1nization]

SPRINT 2 DIAGRAM

7. CONCLUSION

Through the establishment of a direct line of communication between farmers and buyers, Agri Smart has
effectively proven its capacity to revolutionize the agricultural supply chain. The platform guarantees
farmers better prices for their produce by eliminating the need for middlemen, and consumers can obtain
fresh, high-quality crops at affordable prices. This close relationship fosters trust throughout the ecosystem
in addition to increasing transparency. The platform's useful features like real-time crop listings,
straightforward order management dashboards and predictive pricing tools make it possible for buyers and
farmers to more effectively plan purchases sales, and production. By observing the present demand,
farmers can modify their supply to meet it, cutting waste and increasing profitability. Better price visibility,
timely availability and trustworthy information all help buyers manage inventory and keep expenses under
control. In the future Agri Smart wants to further expand the accessibility and inclusivity of its services.
Push notifications that notify farmers and buyers of price changes demand spikes and order updates are
among the planned enhancements as are offline access for areas with inadequate network coverage and
support for multiple Indian languages to reach diverse communities. Advanced dashboards and visual
reports will help users compare markets comprehend trends and make better decisions. In the upcoming
stage Agri Smart hopes to incorporate government programs and subsidy information straight into the
platform making it easier for farmers to obtain benefits. In order to minimize crop losses farmers will be
able to plan their sowing and harvesting cycles with the aid of timely forecasts provided by partnerships
with weather data providers. Every transaction will become more transparent secure and trustworthy with
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the implementation of blockchain-based transaction tracking. Agri Smart is more than just a digital tool it
is a driving force behind rural empowerment by fusing market intelligence, accessibility and trust. Its
sustained expansion could lessen exploitation, maintain income stability and promote the long-term
viability of India's grassroots farming communities.
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