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ABSTRACT: The advancement of precision agriculture has enabled the adoption of data-driven technologies to 
improve crop productivity and efficient resource utilization. This paper presents a smart agriculture system that 
integrates Internet of Things (IoT) devices with machine learning techniques to support intelligent decision-making in 
farming practices.     Sensors are deployed to continuously monitor environmental and soil parameters such as 
moisture, temperature, humidity, and light intensity, and the collected data is transmitted to a centralized platform for 
analysis. Machine learning algorithms are used to identify patterns, predict crop requirements, optimize irrigation 
scheduling, and detect early signs of plant diseases.   
 

The system also enables automation and remote monitoring, reducing manual intervention and operational costs. By 
minimizing water consumption and excessive use of fertilizers, the proposed approach promotes sustainable farming 
practices.   
 

Experimental results indicate that the system enhances crop yield, improves efficiency, and provides a scalable solution 
to address modern agricultural challenges.  
  
KEYWORDS: Smart agriculture, Internet of Things, machine learning, precision farming, Data analytics, irrigation 
optimization, crop monitoring, sustainable agriculture.  
  

I. INTRODUCTION 

  
 Agriculture is a fundamental sector that sustains human life by providing food, employment, and raw materials, 
particularly in developing countries like India. Despite its importance, agriculture faces numerous challenges such as 
unpredictable climate conditions, water scarcity, declining soil fertility, and increasing food demand due to population 
growth. Traditional farming methods, which rely heavily on manual observation and farmers’ experience, often lack 
precision and are insufficient to address these modern challenges effectively.  
  
Recent advancements in digital technologies, especially the Internet of Things (IoT) and machine learning, have 
opened new possibilities for transforming agriculture into a smart and data-driven system. IoT devices, including 
sensors, enable real-time monitoring of critical parameters such as soil moisture, temperature, humidity, and light 
intensity. The collected data is transmitted to centralized systems where it is analysed using machine learning 
algorithms.  
  
These algorithms help identify patterns, predict crop requirements, optimize irrigation schedules, and detect early signs 
of plant diseases. As a result, farmers can make informed decisions, reduce resource wastage, and improve 
productivity. This integration promotes sustainable farming practices, enhances crop yield, and offers an efficient 
solution to modern agricultural challenges.  
  

http://www.ijeetr.org/


International Journal of Engineering & Extended Technologies Research (IJEETR) 
                             |ISSN: 2322-0163| www.ijeetr.com | A Bimonthly, Peer Reviewed, Scholarly Indexed Journal | 

| Volume 8, Issue 2, March - April 2026 | 

DOI:10.15662/IJEETR.2026.0802365 

IJEETR©2026                                                        |     An ISO 9001:2008 Certified Journal   |                                               3620 

 
II. LITERATURE REVIEW 

  
The Recent advancements in precision agriculture have encouraged the use of IoT and Machine Learning technologies 
to improve farming efficiency and crop productivity. Early agricultural monitoring systems mainly focused on 
collecting environmental data such as soil moisture, temperature, humidity, and light intensity through sensor 
networks. These systems provided farmers with real-time information but lacked intelligent decision-making 
capabilities.  
    
With the development of Machine Learning, modern smart agriculture systems are now able to analyse large amounts 
of sensor data and provide predictive insights. Algorithms such as Decision Trees, Random Forest, and Support Vector 
Machines (SVM) are widely used to predict crop yield, irrigation needs, soil conditions, and disease occurrence. These 
techniques help farmers make accurate decisions and reduce unnecessary use of water, fertilizers, and pesticides.  
  
Recent studies have also explored Deep Learning methods for advanced agricultural applications. Convolutional 
Neural  
 

Networks (CNNs) are used for plant disease detection through leaf image analysis, while Long Short-Term Memory 
(LSTM) networks are applied to forecast weather conditions and crop growth patterns. In addition, IoT-based 
automation systems allow remote monitoring and control of irrigation systems, making farming more efficient and less 
labor - intensive.  
  
Overall, the integration of IoT and Machine Learning has significantly improved smart agriculture by supporting 
sustainable farming, reducing costs, and increasing crop productivity.  
  

III. RESEARCH METHODOLOGY 

  
The proposed smart agriculture system follows a data-driven methodology by integrating IoT devices with machine 
learning techniques. Initially, different sensors are deployed in the agricultural field to collect real-time data related to 
soil moisture, temperature, humidity, and light intensity. These sensors are connected to a microcontroller such as 
Arduino or Raspberry Pi, which gathers and transmits the sensor data to a cloud-based storage platform through the 
internet.  
  
After data collection, the gathered information is pre-processed to remove missing values, noise, and duplicate records. 
The cleaned dataset is then used for training machine learning models. Algorithms such as Decision Tree, Random 
Forest, and Support Vector Machine are applied to analyse patterns in environmental conditions and predict irrigation 
needs, crop health, and disease occurrence.  
  
The trained model is integrated into the smart agriculture system to provide automated recommendations and alerts to 
farmers. For example, if the soil moisture level is low, the system can automatically activate irrigation. Similarly, if 
abnormal environmental conditions are detected, the system sends notifications for preventive action. This 
methodology helps improve crop productivity, reduce water wastage, and support sustainable farming practices.  
  

IV. RESULTS AND DISCUSSION 

  
The experimental results of the proposed smart agriculture system show that the combination of IoT sensors and 
machine learning techniques can greatly improve the efficiency of farming operations. The deployed sensors 
continuously monitored soil moisture, temperature, humidity, and light intensity with good accuracy and transmitted 
the data successfully to the cloud platform. This real-time monitoring helped farmers understand field conditions at any 
time and respond quickly to unfavourable environmental changes.  
  
The machine learning models were trained using historical and real-time sensor data to predict irrigation requirements, 
crop conditions, and possible disease occurrence. Among the tested algorithms, Random Forest provided the highest 
prediction accuracy because it can process large datasets and reduce overfitting. Decision Tree produced faster results 
but was less accurate, while Support Vector Machine performed well for smaller datasets but required more processing 
time.  
  
The irrigation automation feature proved to be one of the most useful parts of the system. When the soil moisture level 
dropped below the required threshold, the irrigation pump was automatically activated. This reduced water wastage 
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and ensured that crops received the required amount of water. Compared to traditional irrigation methods, the proposed 
system helped reduce unnecessary water usage and labour costs.  
 

The system also showed promising results in disease prediction and crop monitoring. By identifying abnormal 
temperature and humidity conditions, the model provided early warnings about possible plant diseases or stress 
conditions. This allowed farmers to t ake preventive measures before the problem spread across the field.  
  
Overall, the proposed system demonstrated better crop management, improved productivity, reduced manual effort, and 
supported sustainable agricultural practices through intelligent and data-driven decision-making.  
  

 
   

FIG: 1 

  
V. CONCLUSION 

  
In conclusion, the proposed smart agriculture system successfully demonstrates the benefits of integrating IoT and 
machine learning technologies in modern farming. By continuously monitoring environmental conditions such as soil 
moisture, temperature, humidity, and light intensity, the system enables accurate and timely decision-making. Machine 
learning algorithms help predict irrigation requirements, detect possible crop diseases, and improve overall farm 
management.  
  
The automation of irrigation and remote monitoring reduces manual effort, saves water, and lowers operational costs. 
The system also supports sustainable agricultural practices by minimizing the excessive use of fertilizers and other 
resources. Experimental results show that the proposed approach can improve crop productivity, enhance resource 
utilization, and provide better support for farmers. Overall, this project offers an effective, scalable, and cost-efficient 
solution for smart farming, making it suitable for addressing the challenges of modern agriculture and ensuring better 
crop yield in the future.  
  

VI. FUTURE WORK 

  
1. Integrate advanced machine learning models such as Deep Learning for more accurate crop prediction and disease 

detection.   
2. Develop a mobile application for farmers to monitor field conditions and receive alerts in real time through 

smartphones.   

http://www.ijeetr.org/


International Journal of Engineering & Extended Technologies Research (IJEETR) 
                             |ISSN: 2322-0163| www.ijeetr.com | A Bimonthly, Peer Reviewed, Scholarly Indexed Journal | 

| Volume 8, Issue 2, March - April 2026 | 

DOI:10.15662/IJEETR.2026.0802365 

IJEETR©2026                                                        |     An ISO 9001:2008 Certified Journal   |                                               3622 

 
3. Add weather forecasting integration to improve irrigation scheduling and crop planning.   
4. Use drone technology for aerial monitoring of crops, pest detection, and field analysis.     
5. Implement automatic fertilizer recommendation systems based on soil nutrient levels and crop type.   
6. Integrate image-based disease detection using Convolutional Neural Networks to identify plant diseases at an early 

stage.   
7. Expand the system to support multiple crops and different soil conditions for wider agricultural use.   
8. Introduce renewable energy sources such as Solar Energy to power IoT sensors and irrigation systems in remote 

farming areas.  
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