© April 2026] IJIRT | Volume 12 Issue 11 | ISSN: 2349-6002

Agro-Intelligence: A Digital Platform for Real-Time
Market Access and Weather Insights to Empower

Farmers

Saloni Santosh Patil!, Sakshi Sharad Bangar?, Piyush Sandeep Bhojane?, Prof. Khatal K. B*
.23 Department of Computer Engineering, Savitribai Phule Pune University, India

‘Guide, Department of Computer Engineering, Savitribai Phule Pune University, India

Abstract— Agriculture remains a fundamental sector con-
tributing to economic development, yet farmers face numer-
ous challenges due to climate variability and unpredictable
market dynamics. This study introduces Agro-Intelligence,
an advanced digital solution designed to provide timely
weather updates and agricultural market insights. The sys-
tem leverages Artificial Intelligence (A1), Machine Learn-
ing (ML), and data-driven techniques to deliver accurate
predictions and assist in decision-making. By integrating
multiple APIs and presenting information through a web-
based interface developed using PHP, HTML, and CSS, the
platform ensures ease of use and accessibility. The pro-
posed system aims to enhance productivity, minimize uncer-
tainties, and support farmers in adopting modern, data-cen-
tric agricultural practices.
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L INTRODUCTION

Agriculture is a cornerstone of economic stability and
food production, especially in developing nations
where a large population depends on farming activities.
However, farmers frequently encounter issues such as
inconsistent weather conditions, fluctuating crop
prices, reduced yield efficiency, and lack of access to
real-time information. These challenges often result in
financial losses and inefficient farming decisions.

With the advancement of digital technologies, there is
significant potential to transform agriculture through
the adoption of Artificial Intelligence (AI), Machine
Learning (ML), Data Analytics, and Internet of Things
(IoT). These technologies enable real-time monitoring,
predictive analysis, and automated recommendations
that can significantly improve farming outcomes.
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The Agro-Intelligence platform is designed to address
these issues by providing a centralized system that de-
livers real-time weather updates, market price trends,
and intelligent recommendations. Built using web tech-
nologies such as PHP, HTML, and CSS, the platform
ensures user-friendly access to critical agricultural
data. The primary objective is to improve decision-
making, increase efficiency, and enhance farmers' in-
come through data-driven insights with reliable
weather forecasts and real-time market data through a
centralized system. It utilizes web technologies to pro-
vide easy access to critical agricultural information.
The objective is to enhance productivity, improve fi-
nancial outcomes.

IL. LITERATURE REVIEW

The evolution of modern agriculture has been signifi-
cantly influenced by the adoption of digital technolo-
gies, data analytics, and intelligent systems. Over the
past decade, several researchers and organizations have
focused on using Artificial Intelligence (AI), Machine
Learning (ML), and Internet of Things (IoT) to over-
come major agricultural challenges such as unpredict-
able climate conditions, inefficient market access, and
low productivity.

A. Weather Intelligence in Agriculture

Weather conditions significantly influence crop
productivity, irrigation planning, and pest manage-
ment. Earlier forecasting techniques relied on historical
data and manual interpretation, which often resulted in
delayed and less accurate predictions. Recent advance-
ments have introduced sensor-based and data-driven
models that provide real-time weather insights.
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For instance, Patil et al. (2021) developed an loT-ena-
bled monitoring system that continuously captures en-
vironmental parameters like temperature, humidity,
and rainfall. The collected data is transmitted to cloud-
based servers for real-time analysis, improving fore-
casting precision and enabling early warnings for ex-
treme weather conditions.

In another study, Singh and Mehta (2020) utilized sat-
ellite imagery combined with historical climate da-
tasets to predict crop growth stages and harvesting
timelines. Their approach demonstrated that predictive
analytics can significantly enhance agricultural plan-
ning and yield optimization.

Additionally, Kaur et al. (2022) explored machine
learning techniques such as Random Forest and Long
Short-Term Memory (LSTM) networks for rainfall
prediction. Their findings indicated that ML-based
models offer higher accuracy and adaptability com-
pared to traditional statistical methods.

Despite these developments, accessibility and usability
remain key challenges, particularly for farmers in rural
regions who may lack the resources or technical
knowledge to interpret complex weather data effec-
tively.

B. Market Intelligence and Price Forecasting

Market fluctuations and lack of transparent pricing in-
formation are major factors affecting farmers’ income.
Traditional market systems often involve intermediar-
ies, reducing profit margins and limiting direct access
to buyers.

Reddy et al. (2019) analyzed digital agricultural mar-
ketplaces that enable farmers to connect directly with
consumers through online platforms. Their research
showed that such systems improve transparency and
significantly increase farmers’ earnings.

Sharma and Verma (2021) introduced a machine learn-
ing-based model that uses regression techniques and
neural networks to forecast commodity prices. This ap-
proach helps farmers determine optimal selling periods
based on predicted market trends.

Similarly, Kumar and Sharma (2022) proposed a price
prediction framework using Support Vector Machines
(SVM) to analyze seasonal demand patterns. Their sys-
tem assists farmers in making storage and selling deci-
sions by identifying high-demand periods.

However, many existing solutions focus solely on mar-
ket analytics without integrating other critical factors
such as weather conditions and crop health, limiting
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their overall effectiveness in real-world scenarios.

C. Digital Platforms and Smart Farming Systems

The emergence of cloud computing and web technolo-
gies has facilitated the development of digital plat-
forms that provide agricultural advisory services.
These systems aim to deliver timely information and
expert guidance to farmers through accessible inter-
faces.

Bhosale et al. (2020) designed a cloud-based advisory
platform that offers recommendations on crop selec-
tion, soil health, and weather patterns. Their findings
highlighted the importance of digital tools in improv-
ing knowledge dissemination in rural areas.

Gupta et al. (2023) emphasized the role of user-friendly
web interfaces developed using technologies like PHP,
HTML, and CSS in increasing system adoption among
farmers with limited technical expertise.

Furthermore, Rajput et al. (2021) demonstrated the use
of Al-based image processing techniques to detect crop
diseases and assess soil quality. Nayak and Patra
(2022) proposed integrating IoT sensors with web ap-
plications to provide real-time monitoring and decision
support.

Although these systems contribute significantly to
smart farming, there is still a lack of unified platforms
that combine weather forecasting, market analysis, and
intelligent recommendations into a single, cohesive so-
lution.

[II.PROPOSED SYSTEM ARCHITECTURE

Artificial
Intelligence

The
Fundamental

Components
of Digital
Agriculture
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The proposed Agro-Intelligence system is designed as
amodular and scalable architecture that integrates mul-
tiple data sources and processing components to de-
liver accurate and real-time agricultural insights. The
system ensures seamless interaction between users,
data services, and analytical modules through a struc-
tured workflow.

The overall architecture focuses on efficient data col-
lection, processing, storage, and visualization to sup-
port informed decision-making for farmers.

Data Processing and Analytics Engine — Processes
data from weather and market modules to generate
meaningful insights using PHP logic.

Decision Support and Recommendation Generator —
Offers intelligent suggestions to farmers such as best
crop choices and optimal selling time.

Database Management Module — Maintains user pro-
files, market history, and weather data using MySQL
for secure and efficient storage.

Visualization Dashboard — Presents analyzed data
through charts, tables, and reports using HTML, CSS,
and JavaScript for easy understanding.

IVv. METHODOLOGY

A. Data Input and Storage

The system collects essential inputs such as user de-
tails, geographical location, crop type, and timestamps.
Data is stored in a structured database to ensure quick
retrieval and efficient management.

B. Data Processing and Analytics

The platform processes weather and market data to
identify patterns and trends. Weather analysis evalu-
ates environmental risks, while market analysis deter-
mines price movements. The integration of both da-
tasets allows the system to generate meaningful in-
sights.

C. Intelligence Recommendation Engine

Based on analyzed data, the system generates actiona-

ble recommendations:

e Favorable conditions — Suggest immediate sell-
ing or harvesting

e  Moderate conditions — Recommend observation
and delayed action

e Unfavorable conditions — Advise storage or pre-
ventive measures
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D. Data processing

The platform processes collected data using analytical
techniques to extract useful patterns and trends.
Weather data is analyzed to evaluate environmental
conditions such as rainfall probability, temperature
variation, and humidity levels. Market data is exam-
ined to identify price fluctuations, seasonal demand,
and market behavior.

The integration of these datasets allows the system to
perform comparative analysis, helping to understand
how environmental factors influence market trends.
This combined analysis improves the overall reliability
of insights generated by the system.

V. IMPLEMENTATION WORKFLOW

Crop Surveillance Using
Drone

I oo™ st

CroP

Soil Moisture Sensor

Fig. 2: Implementation Workflow of the Application

User Login — Secure account access.

Input Location & Crop — Enter region and crop type.
Fetch Weather & Market Data — Retrieve real-time up-
dates via APIs.

Data Processing — Analyze weather and market infor-
mation.

Generate Recommendations — Provide actionable
farming suggestions.

Dashboard Display — Visualize data with charts and ta-
bles.

Track History — Save past queries for future reference

VL RESULTS AND ANALYSIS

e  The The Agro-Intelligence platform was evaluated
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using multiple test scenarios involving different
locations and crop types to assess system perfor-
mance and reliability.

e The system demonstrated fast data retrieval and
processing, ensuring that weather and market in-
formation was updated in near real-time. The inte-
gration of multiple data sources improved the
overall accuracy and consistency of the outputs.

e  Weather analysis provided early indications of cli-
matic risks, allowing users to anticipate conditions
such as excessive rainfall or temperature fluctua-
tions. This helped in better planning of farming ac-
tivities like irrigation and harvesting.

e  Market trend analysis successfully identified price
movement patterns, enabling users to determine
favorable selling periods. The system was able to
categorize trends into rising, stable, and declining
phases, which improved decision clarity.

e The recommendation engine produced context-
aware suggestions by combining weather and mar-
ket insights. This integration proved more effec-
tive than relying on a single data source, as it pro-
vided balanced and practical guidance.

VIL CONCLUSION

The Agro-Intelligence platform effectively combines
weather forecasting and market analysis to support
farmers in making informed decisions. It improves
productivity, enhances profitability, and reduces risks
through timely insights and a user-friendly interface.
By integrating modern technology into agriculture, the
system contributes to sustainable farming and empow-
ers farmers with reliable information.

VIIL FUTURE SCOPE

o Integrate Al-based crop disease detection.

e Include IoT sensors for soil and moisture monitor-
ing.

e Add multi-language support for wider accessibil-
ity.

e Develop a mobile app for real-time alerts.

e Incorporate advanced predictive analytics for crop
yield and market trends.

e Enable secure, transparent transactions via block-
chain.
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