International Journal of Research Publication and Reviews, Vol (6), Issue (3), March (2025), Page — 5355-5359

International Journal of Research Publication and Reviews

Journal homepage: www.ijrpr.com ISSN 2582-7421

WWW.IJRPR.COM

MyAgriAl - Smart Farming Assistant: An Al-Powered Web-Based
Farming Solution

MR. DHEERAJ GUPTA 14, MR. RUSHIKESH CH?UGULE2 ,MR. CHAUHAN AAKASH ’ ,MR.
MANISH CHOUDHARY ' MS. VAISHALI RANE

1 Department of Computer Technology Thakur Polytechnic, Mumbai Email: guptadheeraj8282@gmail.com

2 Department of Computer Technology Thakur Polytechnic, Mumbai, Email: chougulerushikesh789@gmail.com

3 Department of Computer Technology Thakur Polytechnic, Mumbai Email: aakashchauhan3106@gmail.com

4 Department of Computer Technology Thakur Polytechnic, Mumbai Email: manishchoudhary9136@gmail.com

® Lecturer and project guide Department of Computer Technology Thakur Polytechnic, Mumbai Email: vaishali.co@tpoly.in

ABSTRACT :

Agriculture is the backbone of many economies, yet farmers often face challenges such as improper crop selection, unpredictable weather conditions, pest
infestations, and market price fluctuations. MyAgriAl - Smart Farming Assistant is a web-based Al-powered platform designed to assist farmers in making data-
driven decisions without requiring expensive 10T sensors. The system provides five core functionalities: Al-powered crop recommendation, pest & disease diagnosis
through image uploads, weather-based farming suggestions, market price predictions, and Al-driven fertilizer & water usage guidance. The solution leverages
machine learning, computer vision, and real-time data processing to provide insights that enhance agricultural productivity and profitability.

This paper highlights how MyAgriAl can significantly impact the agriculture industry by minimizing reliance on traditional farming methods and introducing Al-
driven solutions. By analyzing historical data and real-time inputs, MyAgriAl enhances decision-making processes for farmers. The platform’s accessibility through
web-based technology ensures that even small-scale farmers without advanced technical knowledge can benefit from its features. Additionally, MyAgriAl aims to
reduce losses caused by unexpected environmental factors by providing real-time alerts and recommendations. By integrating Al with user-friendly interfaces,
MyAgriAl bridges the gap between modern technology and traditional farming.

The research conducted in this paper also examines the effectiveness of Al in predicting crop diseases and suggests that Al-based interventions can prevent
significant yield losses. Furthermore, the market price predictor module helps farmers get the best value for their produce, leading to improved financial stability.
The study explores various Al models and their impact on sustainable farming. Future enhancements include expanding the dataset for better predictions, integrating
multilingual support, and incorporating blockchain technology for farm produce authentication. Overall, MyAgriAl serves as an innovative solution to some of the
most pressing agricultural challenges of today.

INTRODUCTION :

Agriculture plays a crucial role in feeding the world's population, yet farmers often make decisions based on intuition rather than data. Traditional farming
methods lack precision, leading to low crop yields, excessive use of fertilizers, and vulnerability to climate change. Existing Al-based solutions mostly
rely on loT sensors, which are expensive and inaccessible to small-scale farmers.

MyAgriAl eliminates this dependency by offering an Al-powered web application that helps farmers make informed decisions using historical data, real-
time weather forecasts, and Al-driven predictions. By integrating Al models for crop recommendation, pest diagnosis, weather forecasting, market price
predictions, and optimized fertilizer and water usage, MyAgriAl empowers farmers to enhance their productivity while reducing costs.

The introduction of Al into agriculture has already demonstrated promising results in improving efficiency and sustainability. By leveraging machine
learning algorithms, MyAgriAl can analyze vast amounts of agricultural data and generate precise recommendations. Unlike traditional farming
approaches, which depend heavily on manual labor and experience, Al-based solutions can process complex data in seconds, helping farmers optimize
their resources effectively.

Furthermore, climate change and environmental degradation pose significant threats to modern agriculture. Extreme weather conditions such as droughts,
floods, and unseasonal rainfall impact crop yields unpredictably. MyAgriAl’s weather-based farming suggestions mitigate these risks by providing real-
time updates and adaptive strategies to ensure minimal losses. Additionally, the incorporation of Al-powered disease detection through image uploads
helps reduce dependency on manual crop inspection, saving both time and labor.

Al in agriculture is not only limited to production but also plays a crucial role in supply chain management. By analyzing past and present market trends,
Al-based tools can help farmers plan their harvesting and selling schedules to maximize profits. The shift towards Al-driven agriculture has the potential
to transform the sector into a highly efficient and sustainable industry.
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OBJECTIVES :

The main objectives of MyAgriAl are:

1.  Al-Powered Crop Recommendation: Suggests the best crops based on soil type, weather conditions, water availability, and market demand.
This feature ensures that farmers make the most profitable choices by evaluating regional factors. The Al model continuously updates
recommendations based on changing climate patterns and historical yield trends, ensuring up-to-date guidance.

2. Al-Based Pest & Disease Diagnosis: Farmers can upload images of affected crops, and Al will detect diseases or pests, offering solutions.
Early detection and timely intervention significantly reduce crop damage and losses. Al-driven image recognition enhances precision in
identifying diseases, even in their early stages.

3. Weather-Based Farming Suggestions: Provides real-time weather updates and farming recommendations to mitigate climate-related risks.
Farmers receive alerts about potential hazards such as frost, storms, or droughts, allowing them to take proactive measures to protect their
crops.

4.  Market Price Predictor: Predicts crop prices using historical market data and Al forecasting models, helping farmers sell at the right time. This
ensures that farmers maximize their earnings by selling their produce when demand is high. Al algorithms analyze price fluctuations and offer
actionable insights.

5. Al-Powered Fertilizer & Water Usage Guide: Suggests optimal fertilizer and irrigation schedules based on the crop and soil condition. Efficient
water and fertilizer management not only improve crop yield but also contribute to sustainable farming by reducing resource wastage.

SCOPE OF THE STUDY :

MyAgriAl is designed to assist small to large-scale farmers, agricultural researchers, and policymakers. The platform ensures accessibility through a
mobile-friendly web application that does not require additional hardware. The system is beneficial for:

e  Farmers: To make data-driven decisions for better crop yield.

e Agricultural Consultants: To provide Al-backed recommendations to clients.

e  Government Bodies: For monitoring agricultural trends and policy-making.

e  Researchers: To analyze agricultural data and improve Al models.
The scope of MyAgriAl extends beyond immediate farming practices; it contributes to global food security by optimizing agricultural outputs. Its ability
to function without additional 10T sensors makes it particularly valuable in developing regions where technology adoption is still in progress. MyAgriAl
also integrates with existing agricultural systems, ensuring seamless adoption by farmers who may not be familiar with advanced technology.
The study explores how Al-based recommendations can lead to increased agricultural efficiency while reducing the dependency on chemical fertilizers
and pesticides. By offering Al-powered insights, MyAgriAl encourages sustainable farming practices, ultimately leading to healthier produce and
improved soil conservation. Additionally, its predictive analytics capabilities assist in food supply chain planning, ensuring reduced food wastage and
enhanced market stability.
The inclusion of a real-time chat system within MyAgriAl allows farmers to ask queries and receive Al-generated responses instantly. This feature helps
farmers get on-the-spot guidance for their farming issues. Additionally, Al-driven analytics can provide long-term insights on soil health, enabling
proactive measures to maintain soil fertility.

PROBLEM DEFINITION :

Farmers face challenges such as:

e  Lack of knowledge on which crops to grow in specific regions.

e  Pest infestations that damage crops and reduce yield.

e  Unpredictable weather conditions affecting farming cycles.

. Market price fluctuations, leading to losses.

. Overuse or underuse of fertilizers and water, impacting soil health.
Small-scale farmers, particularly in developing regions, often do not have access to advanced technology or expert consultations. This makes them reliant
on traditional knowledge, which may not always be accurate or efficient. Many farmers also struggle to adapt to climate change, which affects rainfall
patterns and temperature, further complicating agricultural planning.
Another critical issue is the misuse of chemical fertilizers and pesticides. Excessive use of these substances depletes soil nutrients, leading to long-term
damage to farmland. In contrast, insufficient fertilization results in poor crop yields, affecting the farmer’s profitability. Without precise recommendations,
farmers are left to experiment, leading to unpredictable results.
Additionally, farmers lack access to real-time information about disease outbreaks and pest infestations. A delayed response to these issues can lead to
widespread crop failure. Market instability further complicates decision-making, as farmers may not know when to sell their produce for maximum profit.
These combined challenges necessitate an Al-driven system like MyAgriAl that provides accurate, data-driven recommendations to empower farmers
with reliable insights.
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INTRODUCTION TO BACK END AND FRONT END :

Backend:

e  Technology Used: Python, Flask/Django

e Al Libraries: TensorFlow, OpenCV, Scikit-learn

e  Database: PostgreSQL/MongoDB

e  APIs: OpenWeatherMap (for weather data), Government Agri APIs (for crop pricing data)
The backend of MyAgriAl is designed to handle large amounts of agricultural data efficiently. Python, a high-level programming language, is used due
to its compatibility with Al and machine learning frameworks. Flask or Django ensures seamless communication between the frontend and backend while
maintaining scalability. TensorFlow and OpenCV enable real-time processing of image uploads for pest and disease detection.
Data security is also an integral part of the backend. Encrypted connections ensure that user inputs, including uploaded images, remain confidential. The
database stores historical weather data, crop details, and market price trends, allowing Al models to make precise predictions. The backend continuously

updates itself using web scraping techniques to collect real-time agricultural data, ensuring accurate recommendations.

Frontend:

e  Technology Used: React.js, Tailwind CSS

e  Features: User-friendly Ul, interactive dashboard, image upload for pest detection
The frontend is designed to be intuitive and mobile-friendly, ensuring accessibility even for users with minimal technical knowledge. React.js ensures
fast and responsive Ul interactions, while Tailwind CSS provides a clean and structured layout. The dashboard displays real-time weather updates, crop
recommendations, and pest detection results in a visually appealing manner.

METHODOLOGY :

MyAgriAl follows a structured approach to provide accurate agricultural recommendations:
1.  Al-Powered Crop Recommendation:

o  Data collection from government sources, past crop performance, and soil properties.
O Machine learning models such as Decision Trees analyze this data for personalized crop suggestions.
o  Farmers receive guidance on crop rotation and soil improvement techniques.
2. Al-Based Pest & Disease Diagnosis:
o  Farmers upload images of affected crops.
o Al models use Convolutional Neural Networks (CNN) for image classification.
O  The system suggests immediate treatment measures, including organic solutions.
3. Weather-Based Farming Suggestions:
o  Fetches weather data via APIs and cross-references with historical trends.
o Al provides guidance on irrigation and protective measures against adverse weather.
4. Market Price Predictor:
o  Time-series forecasting models analyze historical market trends.
o  Farmers receive alerts when market conditions favor selling.
5. Al-Powered Fertilizer & Water Usage Guide:
o Al recommends precise fertilizer and water usage based on soil and crop data.
O  Helps farmers avoid excessive chemical use, promoting sustainable farming.
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FUTURE ENHANCEMENT :

e Multilingual Support: Enabling regional farmers to use the platform in their native language.
e  Blockchain-Based Crop Certification: Ensuring traceability of organic produce.

e  Drone Integration: Al-powered monitoring of large farmlands.

e Augmented Reality (AR) Farming Assistant: Providing step-by-step guidance through AR.
e  Voice Commands: Al-powered chatbot for real-time guidance.

CONCLUSION :

MyAgriAl is a transformative tool that brings Al-driven decision-making to the agriculture industry without relying on costly IoT sensors. By leveraging
Al for crop recommendations, pest detection, weather analysis, market forecasting, and resource optimization, MyAgriAl empowers farmers to maximize
productivity and sustainability. The adoption of this platform can significantly reduce losses, improve profitability, and promote eco-friendly farming
practices. Future developments, such as multilingual support and blockchain integration, will further enhance its usability and impact.

In addition to empowering farmers, MyAgriAl also serves as a stepping stone toward precision agriculture, where data-driven insights lead to more
efficient land use and resource conservation. The integration of Al into farming enables better planning, reducing uncertainties caused by external factors
such as climate change and pest outbreaks. Furthermore, MyAgriAl’s web-based approach ensures accessibility even in remote areas, bridging the gap
between advanced technology and rural agriculture. As Al and machine learning continue to evolve, MyAgriAl will be able to refine its predictions and
recommendations, making farming smarter and more productive. Collaboration with agricultural experts and institutions will further enhance its accuracy
and reach. Ultimately, MyAgriAl contributes to global food security by promoting sustainable agricultural practices, ensuring a better future for farmers
and consumers alike. By leveraging Al for crop recommendations, pest detection, weather analysis, market forecasting, and resource optimization,
MyAgriAl empowers farmers to maximize productivity and sustainability. The adoption of this platform can significantly reduce losses, improve
profitability, and promote eco-friendly farming practices. Future developments, such as multilingual support and blockchain integration, will further
enhance its usability and impact.
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