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Abstract— Agriculture faces major challenges due to climate 

change, resource depletion, and unstable market conditions, 

which threaten global food security. AgroMindra, a data-

driven machine learning platform for smart farming, uses 

AI-driven analytics to give farmers insightful 

recommendations for better productivity and sustainability. 

The system includes a crop recommendation model that 

analyzes soil nutrients and weather conditions to help with 

planting decisions. A disease detection tool identifies plant 

diseases from leaf images and offers treatment suggestions, 

reducing crop loss. The yield prediction model estimates 

productivity based on resource availability, which supports 

efficient farm management. Additionally, the market price 

prediction feature assists farmers in finding the best time to 

sell their produce. With an interactive map-based soil testing 

locator, AgroMindra encourages precision farming by 

combining modern technology with traditional practices to 

improve sustainability, resource management, and profits. 
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I. . INTRODUCTION 

 

Agriculture is essential to human society. It ensures food 

security, economic stability, and environmental health. 

However, modern farming faces significant challenges 

like climate change, soil degradation, resource depletion, 

and market fluctuations. These issues lead to lower yields 

and economic uncertainty. Traditional farming methods 

rely on manual labor and personal experience, which often 

do not address these challenges. This can result in poor 

resource management, unpredictable harvests, and 

financial losses. 

AgroMindra: A Data-Driven Machine Learning Platform 

for Smart Farming is an AI-based system that helps 

farmers make informed decisions by using data.  

It offers crop recommendations based on soil nutrients and 

climate conditions. It also detects plant diseases through 

image analysis, predicts crop yields using environmental 

data, and forecasts market prices through trend 

assessment. These features enable farmers to 

minimize crop losses, effectively plan production, 

and determine the best times to sell their products.  

This paper introduces AgroMindra, a machine 

learning-based tool that supports farmers in making 

smart choices. It provides crop suggestions, detects 

plant diseases with leaf images, predicts yields, and 

forecasts market prices. The system aims to boost 

agricultural productivity, reduce crop losses, and 

encourage sustainable farming methods.  

The rest of this paper is structured as follows: 

Section II reviews related studies, Section III 

outlines the proposed methodology and system 

design, Section IV presents results and discussion, 

and Section V wraps up with future directions. 

 

II. . LITERATURE REVIEW 

 

Several research studies have examined the use of 

artificial intelligence and machine learning in smart 

agriculture. Sharma et al. [1] proposed a machine 

learning-based crop recommendation system. This 

system analyzes soil nutrients and weather 

conditions to suggest suitable crops for farmers. 

The study showed that using data for 

recommendations can significantly improve crop 

selection and boost agricultural productivity. 

Patel et al. [2] created an AI-driven crop disease 

detection system that relies on deep learning 

techniques. It uses Convolutional Neural Networks 

(CNN) to analyze images of plant leaves and detect 

diseases early. This helps farmers take timely 

preventive actions. 

Das et al. [3] presented a machine learning method 

for predicting crop yield. This approach uses 

environmental and agricultural data, such as 

rainfall, temperature, and soil nutrients. It evaluates 

several regression models to estimate crop 
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productivity, assisting farmers with their cultivation plans. 

Al-Hassan et al. [4] introduced an integrated smart 

agriculture platform. This platform combines crop 

monitoring, disease detection, and irrigation management. 

It shows how artificial intelligence can support sustainable 

farming by merging various agricultural services into one 

system. 

A review of existing literature finds that many studies 

focus on individual agricultural tasks, like crop 

recommendation or disease detection. However, there's 

limited research on merging multiple machine learning 

modules into a single platform for smart farming. The 

proposed AgroMindra system fills this gap by integrating 

crop recommendation, disease detection, yield prediction, 

and market price forecasting into one data-driven 

agricultural decision support platform. 

 

III. . METHODOLOGY 
 

A. System Overview 

AgroMindra is designed as a multi-module machine 

learning platform that provides intelligent agricultural 

insights. The system processes agricultural data including 

soil parameters, weather conditions, plant images, and 

market trends to generate real-time predictions. The 

platform includes five major modules: crop 

recommendation, disease detection, yield prediction, 

market price forecasting, and soil testing locator. Each 

module uses specialized machine learning algorithms 

suited to its specific prediction task. 

 
Fig. 1. Proposed System Architecture for AgroMindra: A Data- 

Driven Machine Learning Platform for Smart Farming. 

B. System Architecture 

The system follows a multi-module data flow 

architecture as shown in Fig. 1. The farmer interacts 

with the AgroMindra platform through a web or 

mobile interface by providing inputs such as soil 

parameters, weather conditions, plant leaf images, 

market data, or location information. The input data 

is processed by different machine learning modules 

designed for Specific agricultural tasks. 

 

C. Dataset Description 

The dataset used in this project consists of multiple 

agricultural data sources including: 

• Soil nutrient data (Nitrogen, Phosphorus, 

Potassium) 

• Weather data (temperature, rainfall, humidity) 

• Crop yield statistics 

• Plant disease image datasets 

• Market commodity price records 

These datasets are collected from publicly available 

agricultural repositories and research datasets. 

 

D. Data Preprocessing 

Data preprocessing is performed to ensure data 

quality and improve model performance. The 

following steps are applied: 

• Removal of duplicate and missing records 

• Data normalization and scaling 

• Encoding categorical variables 

• Image preprocessing for disease detection 

• Splitting dataset into training and testing sets 

These steps ensure the machine learning models 

receive clean and structured input data. 

 

E. Methods and Algorithms 

• Crop Recommendation 

     Decision Tree and Random Forest algorithms 

analyze soil nutrients and weather conditions to 

recommend suitable crops. 

• Disease Detection 

A Convolutional Neural Network (CNN) is used to 

analyze plant leaf images and detect plant 

diseases. 

• Yield Prediction 
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      Regression models and Long Short-Term Memory 

(LSTM) networks analyze historical agricultural data 

to forecast crop yields. 

• Market Price Prediction 

     The ARIMA time-series forecasting model is used to 

predict future commodity prices based on historical 

market trends 

 

IV. . RESULTS AND DISCUSSION 

A. System Performance 

The AgroMindra system was tested using agricultural 

datasets with soil parameters, weather conditions, crop 

yield records, plant leaf images, and historical market 

price data. The system successfully generated accurate 

predictions and recommendations across multiple 

modules, including crop recommendation, disease 

detection, yield prediction, and market price forecasting. 

The platform processed user inputs and produced 

meaningful outputs in real time. Table I shows sample 

inputs and corresponding system outputs observed during 

testing.  

 

TABLE I. SAMPLE QUERIES AND SYSTEM 

RESPONSES 
 

User Query System Response 

Enter farmer location Nearby soil testing laboratories 

displayed 

Soil nutrients and weather 

data entered 

Crop recommendation generated 

Upload leaf image Plant disease detected and 

diagnosis provided 

Enter rainfall and 

temperature data 

Predicted crop yield forecast 

displayed 

Enter commodity market 

data 

Predict Market Price 

 

B. Accuracy and Response Time 

The AgroMindra system was evaluated using agricultural 

datasets that included soil nutrients, weather data, crop 

yield records, and plant leaf images. The models achieved 

high accuracy in crop recommendation and disease 

detection tasks. The average prediction response time was 

about 2 to 3 seconds, enabling real-time decision support. 

This significantly reduces the time needed compared to 

traditional manual agricultural analysis. 

 

C.    Usability Evaluation 

The usability of the AgroMindra platform was tested with 

different users, such as farmers and agricultural experts. 

Users could easily input soil data or upload crop 

images to receive predictions through a simple web 

interface. The system provides clear 

recommendations and easy navigation without 

requiring technical knowledge. This makes the 

platform suitable for real-world agricultural 

applications. 

 

D. Comparison with Existing Systems 

Existing agricultural systems usually focus on a 

single task, such as crop recommendation or disease 

detection. These systems require separate tools and 

datasets, which increases complexity for users. 

AgroMindra combines multiple machine learning 

modules into one platform. It offers crop 

recommendation, disease detection, yield 

prediction, and price forecasting in a single 

interface. This integrated system improves 

efficiency and gives better support to farmers. 

 

V. CONCLUSION 

 

This paper presented AgroMindra, a machine 

learning-based platform that supports smart 

agricultural decision-making. The system combines 

crop recommendations, plant disease detection, 

yield prediction, and market price forecasting into 

one platform. 

Experimental results show that the proposed system 

provides precise predictions and real-time insights, 

helping farmers boost productivity and lessen risks. 

By merging several machine learning techniques 

with an easy-to-use interface, AgroMindra offers a 

scalable and efficient solution for modern 

agriculture. 

Future improvements will include integrating IoT 

sensors, satellite monitoring systems, multilingual 

mobile applications, and automated irrigation 

recommendations to further enhance smart farming 

technologies. 

 

ACKNOWLEDGMENT 

 

The authors would like to thank the faculty and staff 

of the Department of Computer Science and 

Engineering at Malla Reddy University, 

Hyderabad, for their guidance and support. We 

especially thank our project guide, Prof. S. Md. 



© March 2026| IJIRT | Volume 12 Issue 10 | ISSN: 2349-6002 

IJIRT 194350 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 5606 

Shafi, for offering valuable insights and direction during 

the development of this system. 

 

REFERENCES 

 

[1] A. Sharma, R. Kumar, and P. Singh, “A Machine 

Learning Approach to Crop Recommendation Using 

Soil and Climatic Data,” Journal of Agriculture and 

Food Research, 2024. 

[2] S. Patel, M. Verma, and K. Joshi, “AI-Driven Crop 

Disease Detection in Smart Agriculture,” 

International Journal of Intelligent Systems, 2024. 

[3] R. K. Das, A. Roy, and S. Banerjee, “Crop Yield 

Prediction Using Machine Learning Techniques,” 

Computers Journal, 2024. 

[4] M. Al-Hassan, Y. Zhang, and L. Wang, “Smart 

Agricultural Technology for Sustainable Farming,” 

Smart Agricultural Technology Journal, 2025. 

[5] N. Reddy, A. Gupta, and T. Rao, “AI-Powered 

Decision Support Systems for Agriculture,” 

International Journal of Advanced Computer Science 

Applications, 2025. 

[6] S. Ramesh and R. Vydeki, “Recognition and 

classification of paddy leaf diseases using deep neural 

networks,” Computers and Electronics in Agriculture, 

vol. 165, pp. 104 to 112, 2019. 

[7] A. Kamilaris and F. X. Prenafeta-Boldú, “Deep 

learning in agriculture: A survey,” Computers and 

Electronics in Agriculture, vol. 147, pp. 70 to 90, 

2018. 

[8] J. Wolfert, L. Ge, C. Verdouw, and M. J. Bogaardt, 

“Big Data in Smart Farming – A review,” 

Agricultural Systems, vol. 153, pp. 69 to 80, 2017. 

[9] K. P. Ferentinos, “Deep learning models for plant 

disease detection and diagnosis,” Computers and 

Electronics in Agriculture, vol. 145, pp. 311 to 318, 

2018. 

[10] L. Li, Y. Zhang, and B. Wang, “Plant disease 

detection and classification using deep learning: A 

review,” IEEE Access, vol. 9, pp. 56683 to 56698, 

2021. 

 


