
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

International Journal of Advanced Research in 

Education and TechnologY (IJARETY) 

Volume 12, Issue 4, July-August 2025 

 

Impact Factor: 8.152 

www.ijarety.in editor.ijarety@gmail.com 

http://www.ijarety.in/
mailto:editor.ijarety@gmail.com


International Journal of Advanced Research in Education and TechnologY(IJARETY) 

                                       | ISSN: 2394-2975 | www.ijarety.in| | Impact Factor: 8.152| A Bi-Monthly, Double-Blind Peer Reviewed & Refereed Journal | 

|| Volume 12, Issue 4, July - August 2025 || 

DOI:10.15680/IJARETY.2025.1204050 

IJARETY © 2025                                                    |     An ISO 9001:2008 Certified Journal   |                                                   2331 

 

Smart Agriculture Prediction System using AI 
 

Lokesh B R, Naseerhusen Ankalagi 

PG Student, Dept. of MCA, City Engineering College, Bengaluru, Karnataka, India 

Assistant Professor, Dept. of MCA, City Engineering College, Bengaluru, Karnataka, India 

 

ABSTRACT: Agriculture forms the foundation of India’s economy, but farmers often struggle with uncertain results 

caused by elements such as shifting climate trends, soil quality variations, and crop-related diseases. To address these 

challenges, this project—mart Agriculture Prediction SystemS Using AI—introduces an intelligent, web-based solution 

utilizing Artificial Intelligence technology to process agricultural information and deliver predictive insights With this 

system, individuals can input their information such as soil characteristics, climate data, and selected crop type to 

receive valuable suggestions on expected yield, possible disease risks, and the most suitable farming techniques to 

improve productivity. 

 

The platform also integrates a farming tools marketplace to support users in purchasing necessary equipment. The 

system leverages PHP, MySQL, JavaScript, and APIs for weather and crop datasets. Furthermore, the system supports 

predictive analytics for climate-resilient farming. It alerts farmers in advance about possible pest attacks or climate 

anomalies, allowing preventive actions to be taken. The integration of IoT-based tools like soil moisture detectors, 

climate temperature trackers, and other smart agricultural sensors… drones enhances the system's ability to collect real-

time field data, contributing to more reliable and location-specific predictions. 

 

This advanced system improves does more than simply agricultural output and minimizes resource wastage but also 

reduces dependency on manual expertiseIts goal is to support Farmers, especially those managing small or marginal 

holdings ones—with accessible and actionable insights via mobile or web applications in local languages. With global 

challenges such as climate change, soil degradation, and population growth, smart agriculture powered through AI 

plays a key role in safeguarding food supplies and promoting sustainable agriculture for the future. 

 

The Smart Agriculture Prediction System thus represents a step toward a smarter, data-driven, and environmentally 

responsible agricultural ecosystem. Its integration into mainstream farming practices has the potential to transform 

traditional agriculture into a modern, intelligent, and efficient industry. 

 

KEYWORDS: Agriculture Prediction, Crop Yield, Soil Analysis, AI, Web Application, PHP, MySQL, Weather API, 

Marketplace. 

 

I. INTRODUCTION 

 

Agriculture serves as the pillar of India, but farmers struggle with uncertainty caused by variable environmental factors. 

The lack of timely and accurate data often leads to poor decision-making, affecting yield and profit. To solve this, the 

Smart Agriculture Prediction System was developed. This AI-powered platform analyzes inputs like soil pH, moisture, 

and temperature along with weather forecasts to suggest suitable crops and precautions. It is especially useful for small-

scale farmers and agricultural researchers looking to improve efficiency and outcomes. 

 

Farming is the backbone of many nations’ economies, and with The escalating global necessity for food, improving 

productivity and sustainability has become essential. Relying solely on Conventional agricultural practices, which 

frequently depend on intuition and past experience, is no longer enough to tackle modern challenges like climate 

change, soil depletion, water shortages, and pest outbreaks. In this scenario, Artificial Intelligence (AI) is proving to be 

a game-changer, offering farmers powerful tools for data-driven predictions and smarter decision-making that can 

transform agricultural practices and secure a more resilient future for farming. 

 

The Smart Agriculture Prediction System using AI is designed to empower farmers and agricultural stakeholders with 

accurate, real-time insights into various aspects of farming. By leveraging historical data, environmental conditions, 

weather forecasts, soil health, and crop patterns, AI can predict the most suitable crops to cultivate,       forecast yields, 
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and suggest optimal agricultural practices. These predictions not both improve output and minimize wasted resources, 

thereby making farming more sustainable and profitable. 

 

The platform incorporates Machine intelligence techniques combined with sensor inputsremote sensing, and cloud 

computing to monitor and predict agricultural outcomes. The ultimate goal is to support precision agriculture—
enabling enabling farmers to take informed actions concerning irrigation, fertilization, sowing, and harvesting. As the 

world shifts towards smart farming, AI-driven prediction systems Will have a crucial role in safeguarding food 

security, economic growth, and environmental conservation. 

 

II. SURVEY OF EXISTING STUDIES 

 

1. Crop Recommendation Systems using AI – S. Yadav, R. Kumar (2020): Demonstrated AI's capability to assist in 

selecting the right crop. 

2. Weather Impact on Crop Yield – J. Patel, V. Mehta (2021): Analyzed weather’s influence on agricultural outcomes. 

3. Smart Farming Systems – A. Gupta, P. Sharma (2022): Discussed IoT and AI models improving agriculture 

decisions. 

4. Soil Health Monitoring – T. Desai, R. Rao (2021): Introduced sensors and software for assessing soil quality. 

5. Precision Agriculture using AI – M. Singh, L. Joseph (2023): Focused on high-efficiency farming with predictive 

tools. 

 

III. METHODOLOGY 

 

The system was designed after analyzing the needs of farmers and agricultural officers. It accepts inputs like soil pH, 

nitrogen levels, humidity, temperature, and rainfall data. Using trained AI models, the platform processes this data and 

predicts suitable crops, potential diseases, and required fertilizers. The marketplace module lets users buy farming tools 

and seeds the methodology of the Smart Agriculture Prediction System using AI involves a series of structured steps. 

First, relevant agricultural data such Details such as soil characteristics, weather patterns, crop variety, temperature, 

humidity, rainfall, and past yield records are gathered from IoT sensors, government agricultural databases, and satellite 

imagery. This raw information is then cleaned to remove errors, fill in missing data, and standardized so it can be 

processed effectively, improving the accuracy of predictions. Once cleaned, We apply methods to pick the most 

important Variables that help determine the major factors shaping crop yield health and yield. These refined inputs are 

then analyzed using advanced machine learning and deep learning models, including Approaches like Random Forest 

and the Support Vector Machine (SVM) and others, to generate precise agricultural predictions.or Artificial Neural 

Networks (ANN) are then trained using the cleaned data. These models are evaluated using metrics like accuracy, 

precision, and recall to select the most effective model. Finally, the best-performing model is deployed to predict 

optimal crops, yield estimates, and suitable agricultural practices, helping farmers make data-driven decisions to 

improve productivity and sustainability. The methodology of agriculture prediction involves a series of well-structured 

steps designed to ensure accurate and reliable results. It starts by collecting data, where essential information Including 

factors like climate trends, soil properties, and past crop records, and environmental conditions is gathered from trusted 

sources. Next comes Preprocessing the data, including cleaning, filtering, and standardizing the collected information 

to remove errors and make it ready for analysis. Following this, feature extraction is performed to identify The primary 

elements influencing crop productivity. The chosen features are subsequently applied in model development, where AI 

algorithms learn from historical patterns to predict future outcomes. Finally, the prediction and evaluation stage 

generates forecasts for crop yields or other agricultural outcomes and assesses the model’s accuracy, ensuring that the 

results are both useful and dependable for real-world decision-making. 
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IV. SYSTEM DESIGN 

 

 
 

The platform is divided into modules: User Input, Prediction Engine, Result Display, and Marketplace. The Prediction 

Engine uses trained ML models hosted on a server, while the frontend collects data and shows output. 

 

The Smart Agriculture Prediction System using AI is designed to collect, process, and Examine farming data collected 

from various sources to help farmers make informed decisions. The system architecture primarily consists of four core 

components: data collection, data preprocessing, AI-based prediction models, and a user interface for decision 

support. 

 

The data collection layer gathers Current and past data collected from multiple sources, including IoT sensors placed 

in the field, satellite imagery, weather forecasting APIs, and agricultural databasesCurrent and past data collected from 

multiple as soil moisture, temperature, humidity, pH levels, rainfall, and sunlight intensity. 

 

Once the data is collected, it is passed to the data preprocessing module, where it undergoes cleaning, normalization, 

and transformation to remove inconsistencies and prepare it for analysis. This stage guarantees that only top -quality, 

relevant data is fed into the prediction system. 

 

The AI-based prediction module is the core of the system, which leverages Models based on machine learning and 

deep learning to predict various outcomes. These predictions may include crop yield estimation, disease outbreaks, pest 

infestations, and the optimal time for sowing, irrigation, or harvestingTechniques such as Random Forest and Support 

Vector Machines (SVM), and Artificial Neural Networks (ANN) are trained on historical datasets to learn patterns and 

generate accurate forecasts. 

 

V. SYSTEM ARCHITECTURE & DESIGN 

 

The architecture follows a layered approach. Frontend: HTML, CSS, JS. Backend: PHP, MySQL. AI Model: Python-

based, hosted and integrated via API. Data such as user inputs and predictions are securely stored. APIs fetch real-time 

weather and soil data. The system for agriculture prediction works like a smart assistant for farming. First, it gathers all 

kinds of information—like weather updates, soil health, crop growth history, and even pest activity—from sensors, 

satellites, and databases. This raw information is cleaned up to remove errors and arranged neatly so a computer can 

read it. The most important details are picked out, and then a trained model studies them to find patterns. Using these 

patterns, it predicts things like how much crop you might harvest, the best time to plant, or when you’ll need to water. 

These results are shown in a simple dashboard, and the system keeps learning from new seasons to get even smarter. 

This information is cleaned so it’s accurate and consistent. The most important parts of the data are selected, and a 

computer program learns from past examples to understand farming patterns. Once trained, the program can predict 

things like crop yield or planting schedules. The predictions are displayed in charts or apps so farmers can understand 

them easily. Over time, the system keeps improving as it learns from real-world results. 
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VI. IMPLEMENTATION 

 

The core modules were built and tested independently. Crop prediction uses trained models from agricultural datasets. 

The platform was tested with real-world data and showed high accuracy. The marketplace enables secure transactions 

using Razorpay. We start by gathering weather, soil and crop data from sensors, satellites, and farm records. Next we 

clean and format that data, pick the most useful features, and train a machine-learning model (like a random forest or 

LSTM). After testing and tuning, the model is deployed as an app or API and monitored so we retrain it with fresh data. 

 

VII. RESULTS & DISCUSSION 

 

The system provides accurate recommendations, validated against historical data. Farmers can make informed 

decisions regarding crop choice, pest control, and irrigation. The additional marketplace ensures ease of access to tools. 

User testing showed high satisfaction for its usability and utility. 

 

VIII. CONCLUSION 

 

This AI-based system bridges technology and agriculture. It provides farmers with data-driven decisions that can 

increase yield and reduce losses. The integrated marketplace and predictive features make it a complete solution for 

modern agriculture. 
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