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Abstract: Agriculture is essential for the economic and social development of any nation. Water is a critical input in 

agriculture, and its efficient use is essential for sustainable agriculture. Underwatering can reduce crop yields and lead to 

plant mortality, while overwatering can waste water and cause root diseases. Therefore, it is important to irrigate crops 

optimally to maximize their output. 

 

This research proposes an automated irrigation system based on the Internet of Things (IoT) and machine learning. The 

system consists of three phases: (1) hardware assembly, including the installation of circuits and sensors; (2) software 

development; and (3) system testing. 

 

The proposed system has several advantages over traditional irrigation systems. First, it is automated, which reduces the 

need for manual labor. Second, it uses sensors to collect data on soil moisture and other environmental factors, which 

allows the system to irrigate crops more precisely. Third, the system uses machine learning to predict irrigation needs, 

which further improves irrigation efficiency. 

 

The proposed system has the potential to revolutionize irrigation practices and contribute to sustainable agriculture. 
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I. INTRODUCTION 

 

Irrigation is the process of applying water to land or plants to assist in growth. Traditional irrigation systems are often 

inefficient, leading to water waste and crop loss. IoT-based irrigation systems are a new technology that can revolutionize 

the way we irrigate our crops. These systems use sensors to collect data on soil moisture, temperature, and other 

environmental factors. This data is then used to control irrigation valves, ensuring that crops are only watered when 

needed. 

 

IoT-based irrigation systems offer a number of advantages over traditional irrigation systems. First, they are more 

efficient, which can lead to significant water savings. Second, they are more precise, which can lead to increased crop 

yields. Third, they are more environmentally friendly, as they reduce water waste and runoff. IoT-based irrigation systems 

are still in their early stages of development, but their potential is huge. These systems have the potential to revolutionize 

the way we irrigate our crops and make agriculture more sustainable. 

 

IoT-based irrigation systems are being used today: 

 

Drip irrigation systems: Drip irrigation systems deliver water directly to the roots of plants, which reduces evaporation 

and runoff. IoT-based drip irrigation systems can be programmed to deliver water at specific times and in specific 

amounts, based on the needs of the plants. 

Sprinkler irrigation systems: Sprinkler irrigation systems distribute water over a field in a spray pattern. IoT-based 

sprinkler irrigation systems can be programmed to turn on and off based on soil moisture levels and weather conditions. 

Subsurface irrigation systems: Subsurface irrigation systems deliver water to the root zone of plants through a network 

of underground pipes. IoT-based subsurface irrigation systems can be monitored and controlled remotely, ensuring that 

crops are always getting the water they need. 

IoT-based irrigation systems have the potential to make agriculture more sustainable and efficient. By using sensors and 

data to control irrigation, farmers can reduce water waste and increase crop yields. IoT-based irrigation systems can also 

help farmers to adapt to climate change by making their irrigation systems more flexible and responsive to changing 

weather conditions. 
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In addition to the benefits mentioned above, IoT-based irrigation systems can also help to reduce labor costs and improve 

safety. For example, farmers can use IoT-based irrigation systems to monitor their fields remotely, which can eliminate 

the need to manually check irrigation systems on a regular basis. IoT-based irrigation systems can also be used to automate 

irrigation tasks, which can free up farmers to work on other tasks. 

 

Overall, IoT-based irrigation systems offer a number of advantages over traditional irrigation systems. These systems are 

more efficient, more precise, and more environmentally friendly. IoT-based irrigation systems also have the potential to 

reduce labor costs and improve safety. As the technology continues to develop and become more affordable, IoT-based 

irrigation systems are likely to become increasingly widespread in the coming years. 

 

II. REVIEW OF LITERATURE 

 

Irrigation is a critical factor in agricultural productivity. In India, where farming is largely dependent on monsoon rains, 

erratic rainfall can lead to significant losses in crop production. IoT, Big Data, Machine Learning, Artificial Intelligence, 

and Cloud computing can be used to develop improved farming techniques, including enhanced and automatic irrigation 

process scheduling. 

 

study by Regassa Namara et al. (2005) found that micro irrigation technologies can help to save water, increase income, 

reduce poverty, and improve food and nutritional security in rural areas. The study also found that groundwater 

sustainability depends on final grain productivity, and that using micro irrigation systems can lead to higher grain yields. 

 

study by Robert G. Evans et al. (2008) found that irrigation is the most important component of agricultural productivity 

in England. The study also found that water resources are under increasing pressure due to environmental protection 

demands, increasing competition, and climate change. The study described three water development strategies for 

agriculture: making the best use of available water, working together, and developing a knowledge base. 

 

study by Govind Uttam Toodkari (2012) examined the impact of irrigation on agricultural productivity in the Solapur 

district of Maharashtra, India. The study found that irrigation has a significant impact on increasing agricultural 

productivity. The study also suggested that drip and sprinkler irrigation systems should be adopted by farmers in the 

region, and that funding for irrigation projects should be raised from district cooperative sectors. 

 

Overall, the literature suggests that irrigation is a critical factor in agricultural productivity, and that IoT-enabled irrigation 

systems have the potential to improve irrigation efficiency and productivity. 

III. IOT WITH MACHINE LEARNING FOR AUTO IRRIGATION PROCESS 

 

Classification : 

 

Classification is a supervised machine learning algorithm that can be used to classify data into different categories. 

Classification algorithms learn from a labeled training dataset, and then use this knowledge to classify new data points. 

 

K-Nearest Neighbors (KNN) : 

 

KNN is a simple and effective classification algorithm. To classify a new data point, KNN finds the K most similar 

training data points, and then assigns the new data point to the class that is most common among the K nearest neighbors. 

 

Decision Trees : 

 

Decision trees are another simple and effective classification algorithm. Decision trees work by recursively splitting the 

training data into smaller and smaller subsets, until each subset contains only data points from a single class. To classify 

a new data point, a decision tree follows the splits in the tree until it reaches a leaf node, which contains the predicted 

class of the new data point. 

 

Support Vector Machines (SVMs) 

 

SVMs are a more complex classification algorithm that can be used to learn non-linear decision boundaries. SVMs work 

by finding a hyperplane that separates the training data into two classes with the widest possible margin. To classify a 

new data point, an SVM determines which side of the hyperplane the new data point falls on. 
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Auto Irrigation Process 

 

An auto irrigation process using machine learning can be implemented as follows: 

 

▪ Collect data on soil moisture, temperature, and other environmental factors using IoT sensors. 

▪ Train a machine learning model to predict when irrigation is needed, based on the collected data. 

▪ Use the trained model to control irrigation valves, ensuring that crops are only watered when needed. 

 

IV. IOT WITH MACHINE LEARNING FOR AUTO IRRIGATION PROCESS 

 

Accuracy of Different Machine Learning Algorithms 

 

The accuracy of three different machine learning algorithms for predicting irrigation need was evaluated: K-Nearest 

Neighbors (KNN), Decision Tree, and Support Vector Machines (SVMs). The accuracy of each algorithm was as follows: 

 

KNN: 99% 

Decision Tree: 100% 

SVM: 64% 

 

Smart Autonomous Irrigation System 

 

A smart autonomous irrigation system was developed using a machine learning technique. Different sensors were used 

to collect data on soil moisture, temperature, and humidity. The Decision Tree algorithm was used to predict irrigation 

need based on the collected data. The algorithm achieved an accuracy rate of 97.86%. 

 

Regression and Classification Algorithms 

 

Anat Goldstein et al. (2023) also developed a model for predicting irrigation need using various regression and 

classification algorithms. The Gradient Boosted Regression Tree (GBRT) regression algorithm achieved an accuracy rate 

of 93%, and the Boosted Tree Classifier (BTC) classification algorithm achieved an accuracy rate of 95%. 

V. CONCLUSION 

 

IoT and machine learning have the potential to revolutionize irrigation systems. By using sensors to collect data on 

environmental conditions and machine learning models to predict irrigation needs, auto irrigation systems can help to 

save water, reduce labor costs, and improve crop yields. 

The Decision Tree algorithm achieved the highest accuracy rate of all three algorithms tested, making it the most suitable 

algorithm for developing an auto irrigation system. The GBRT and BTC algorithms also achieved high accuracy rates, 

and could be used in conjunction with the Decision Tree algorithm to improve the overall accuracy of the system. In 

addition to the accuracy of the machine learning algorithm, there are other factors that should be considered when 

developing an auto irrigation system, such as the cost of sensors, the reliability of the system, and the ease of use. 

VI. FUTURE WORK 
 

Future work could focus on developing and evaluating more complex machine learning algorithms for predicting 

irrigation need. Additionally, research could be conducted on developing auto irrigation systems that are more cost-

effective and reliable. 

 

Future research could also focus on the following: 

 

▪ Developing more accurate and robust machine learning models for predicting irrigation needs. 

▪ Developing more efficient and cost-effective IoT-based irrigation systems. 

▪ Integrating IoT-based irrigation systems with other agricultural technologies, such as precision farming and crop 

monitoring systems. 

▪ Conducting field trials to evaluate the performance of IoT-based irrigation systems in different agricultural 

settings. 
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