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ABSTRACT: We Proposes a Smart irrigation system that utilizes Internet of Things (IoT) and Artificial Intelligence
(AI) technologies to improve the efficiency and effectiveness of water usage in agriculture. The system incorporates
IoT sensors to collect data on soil moisture and weather conditions, which is then analysed by Al algorithms to
determine the optimal amount of water needed for the crops. The system can automatically control the irrigation system
based on the values of the various environmental factors like humidity, temperature, light intensity and soil moisture
which we can measure through sensors like the DHT-11 Humidity and Temperature sensor, Moisture sensor and LDR
sensor, reducing water waste and increasing crop yield. The implementation of this smart irrigation system can lead to a
more sustainable and efficient use of water resources in agriculture. We are using PLSR algorithm to train our model.

KEYWORDS: Internet of Things (IoT) and Aurtificial Intelligence (AI) technologies, temperature, humidity, soil
moisture, light intensity, DHT-11 Temperature and humidity sensor, Moisture sensor, LDR sensor, PLSR Algorithm.

L. INTRODUCTION

The importance of water resources in agriculture and the need to optimize water usage due to increasing food demand
and water scarcity concerns. It proposes a smart irrigation system that leverages IoT and Al technologies, specifically
the Partial Least Squares Regression (PLSR) algorithm, to enhance water usage efficiency in agriculture. By utilizing
IoT sensors to gather data on soil moisture and weather conditions, the system can analyze this data with the PLSR
algorithm to determine the optimal amount of water required for crops.

1.1 Overview: An Al and IoT based irrigation system using soil moisture sensors. It discusses the integration of IoT
and Al technologies to optimize water usage in agriculture by collecting real-time data on soil moisture, weather
conditions, and crop water needs. The system utilizes the Partial Least Squares Regression (PLSR) algorithm to analyze
the data and determine the optimal amount of water required for crops. By automating the irrigation process based on
this analysis, the system aims to improve water use efficiency, reduce water waste, and enhance crop yields.

1.2 Problem Statement: Inefficiency and Ineffectiveness of water usage in agriculture, exacerbated by increasing food
demand and water scarcity concerns. To tackle this issue, we proposes the development of a smart irrigation system
that incorporates IoT sensors and Al algorithms. The goal is to optimize water usage by collecting data on soil moisture
and weather conditions, analyzing this data with the PLSR algorithm to determine the precise water requirements for
crops, and automating the irrigation process based on these findings. By implementing this system, the aim is to reduce
water waste, increase crop yield, and promote sustainable and efficient water resource management in agriculture.

1.3 Objective: a smart irrigation system that utilizes IoT and AI technologies to enhance the efficiency and
effectiveness of water usage in agriculture. Specifically, the system aims to

1. Collect real-time data on soil moisture and weather conditions using IoT sensors.
Analyze the collected data with the Partial Least Squares Regression (PLSR) algorithm to determine the optimal
amount of water needed for crops.

3. Automatically control the irrigation system based on the analysis results to reduce water waste and increase crop
yield.

4. Implement a sustainable and efficient use of water resources in agriculture by integrating IoT sensors and Al
algorithms in the irrigation process.
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II. LITERATURE SURVEY

Review on smart irrigation using IoT and AI with PLSR algorithm would involve studying prior research and findings
on the topics of IoT in agriculture, Al in irrigation, and PLSR as an algorithm for data analysis. Research on IoT in
agriculture has shown that the use of sensors and other IoT devices can help optimize irrigation systems by providing
real-time data on soil moisture, weather conditions, and crop water needs. This can lead to improved water use
efficiency, reduced water waste, and improved crop yields. Al has been shown to be a valuable tool for decision-
making in irrigation systems. By using machine learning algorithms such as PLSR, data from IoT devices can be
analysed to make more accurate predictions about water needs and to optimize water use in real-time. PLSR is a
statistical technique for data analysis that has been applied in various domains, including agriculture. It can be used to
analyse data from IoT devices and other sources to develop models for predicting water needs, optimizing irrigation
schedules, and making other important decisions in smart irrigation systems. Overall, the literature suggests that the use
of IoT and Al in irrigation, along with the application of PLSR and other machine learning algorithms, has the potential
to revolutionize theway we manage our water resources and grow our crops.

2.1 “Intelligent Irrigation Management System Based on Wireless Sensor Networks and Fuzzy Control" (2011)
by Zhang et al.

This paper presents an intelligent irrigation system that integrates wireless sensor networks (WSNs) and fuzzy control
algorithms. The system monitors soil moisture levels using WSNs and employs fuzzy logic to adjust irrigation
scheduling based on real-time data, aiming to optimize water usage.

2.2 "A Review of Wireless Sensor Technologies and Applications in Agriculture and Food Industry: State of the
Art and Current Trends' (2014) by Yordanov et al.

This review provides an overview of various wireless sensor technologies used in agriculture, including applications in
irrigation management. It discusses the integration of sensors with Al techniques for data analysis and decision-making
in precision irrigation systems.

2.3 "Smart Irrigation Systems: State of the Art and Opportunities' (2017) by Jovicich et al.

This article discusses the state of the art in smart irrigation systems, including the integration of Al, IoT (Internet of
Things), and data analytics. It highlights the potential of AI algorithms, such as machine learning and neural networks,
to optimize irrigation scheduling based on environmental factors and plant needs.

2.4 "Artificial Intelligence Techniques for Efficient Use of Water in Agriculture: A Systematic Review' (2019)
by Singh et al.

This systematic review explores various Al techniques applied to optimize water usage in agriculture, including
irrigation management. It examines the use of Al algorithms like genetic algorithms, neural networks, and fuzzy logic
for irrigation scheduling and water resource management.

2.5 "Deep Reinforcement Learning for Autonomous Irrigation in Precision Agriculture' (2020) by Zhang et al.
This study proposes a deep reinforcement learning (DRL) approach for autonomous irrigation in precision agriculture.
The DRL agent learns optimal irrigation policies through interactions with the environment, aiming to maximize crop
yield while minimizing water usage.

III. METHODOLOGY

Automated irrigation using Al employs a sophisticated system to manage water needs with precision. It begins with a
network of sensors deployed in the field, collecting real-time data on soil moisture, temperature, and other
environmental factors. This data is then fed into an Al model, trained on historical data and crop information. The Al
analyzes this information to predict the optimal irrigation schedule, ensuring the exact amount of water is delivered
when needed. Finally, the system automatically activates irrigation equipment based on the Al's predictions, optimizing
water usage and maximizing crop yield while minimizing human intervention. This creates a continuous feedback loop,
allowing the Al to refine its predictions over time for even greater efficiency and resource management.

1JIRSET©2024 |  AnISO 9001:2008 Certified Journal | 7140



International Journal of Innovative Research in Science. Engineering and Technology (I.JIRSET)

ﬂ“géa |e-ISSN: 2319-8753, p-ISSN: 2347-6710] www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Refereed Journal |
IJIRSET | Volume 13, Issue 5, May 2024 ||
| DOI:10.15680/1JIRSET.2024.1305102 |

| Collect Sensor Data i

Vo
r’ﬁ<Data AVBII&NE?/H

Train Al Model | Wait for Data
JE( Model Trained? %

5

Predict Water Requirements | Wait for Training

| Control Irrigation

%

¥

Fig.3.1: System Architecture

Collect Sensor Data: This is the first step in the process. Sensors collect data that will be used to train the model.
Data Available? The flowchart then asks if data is available.

Yes: If data is available, the process moves to training the AI model.

No: If there is no data available, the process goes to a wait state where it waits for data.

Train AI Model: This is where the model is trained on the collected sensor data.

Model Trained?: The flowchart then asks if the model is trained.

Yes: If the model is trained, the process moves on to predicting water requirements.

No: If the model is not trained, the process goes to a wait state where it waits for training to complete.

Predict Water Requirements: Once the model is trained, it can be used to predict water requirements.

Control Irrigation: Based on the predicted water requirements, irrigation systems can be controlled to deliver the
optimal amount of water.

Overall, this flowchart depicts a feedback loop where data is collected, used to train a model, then the model is used to
predict water requirements, which can then be used to inform irrigation practices. This can be helpful for farmers who
want to optimize their water usage and crop yields.
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IV. RESULTS

DEMO MODELS

V. CONCLUSIONS

In conclusion, the integration of Artificial Intelligence (AI) into automated irrigation systems represents a
transformative approach to modern agriculture, offering significant advantages in resource management, crop
productivity, and environmental sustainability. Through the synthesis of real-time sensor data and advanced Al
algorithms, these systems enable precise and adaptive irrigation practices tailored to the specific needs of crops and
environmental conditions.

The literature survey underscores the substantial body of research and practical implementations in this domain,
demonstrating the efficacy of Al-driven irrigation in optimizing water usage, enhancing crop yields, and mitigating the
impacts of climate variability. Case studies illustrate tangible benefits, including improved water efficiency, reduced
costs, and increased profitability for farmers.
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However, challenges remain, such as data quality issues, scalability concerns, and the need for cost-effective solutions.
Addressing these challenges will require continued research and innovation, including advancements in sensor
technologies, Al algorithms, and integration with other agricultural systems.

Looking ahead, the future of automated irrigation systems using Al holds great promise. As technologies mature and
adoption rates increase, these systems have the potential to revolutionize global agriculture, contributing to food
security, sustainable water management, and environmental conservation on a large scale. By harnessing the power of
Al, we can create smarter, more resilient farming practices that meet the demands of a growing population while
safeguarding our planet for future generations.
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