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ABSTRACT

“Smart Irrigation System Using Al Powered Sensors” presents an intelligent water management

solution designed to optimize irrigation practices in agriculture using artificial intelligence and sensor-
based technology. Traditional irrigation methods often lead to water wastage due to over-irrigation or
inefficient scheduling, which negatively impacts crop growth and resource sustainability. The proposed
system integrates Al-powered sensors to continuously monitor soil moisture, temperature, humidity,
and environmental conditions in real time. These sensor readings are processed using machine learning
algorithms to predict the precise water requirements of crops and automatically control irrigation
systems. The framework enables smart decision-making by adjusting water supply based on soil
conditions and weather forecasts, ensuring optimal irrigation levels. This approach helps in conserving
water resources, reducing manual intervention, and improving crop yield efficiency. Experimental
analysis shows that Al-based irrigation systems significantly enhance water usage efficiency compared
to conventional irrigation methods. The proposed system contributes to sustainable agriculture by
promoting precision farming techniques and intelligent resource management.
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INTRODUCTION
Water is one of the most essential resources for agriculture, directly influencing crop growth, yield
quality, and overall productivity. However, traditional irrigation methods often rely on manual
judgment or fixed schedules, which can lead to inefficient water usage, either through over-irrigation

or under-irrigation. This not only wastes a significant amount of water but can also negatively affect
soil health and crop performance.

With the increasing demand for food production and the growing impact of climate change, efficient
water management has become a critical requirement in modemn agriculture. Precision agriculture
technologies have emerged as a solution to address these challenges by using data-driven approaches
to optimize farming practices. Among these, smart irrigation systems play a vital role in ensuring the
right amount of water is supplied at the right time.

Artificial Intelligence (Al) and sensor technologies have transformed traditional irrigation systems into
intelligent and automated solutions. Al-powered sensors continuously monitor environmental
parameters such as soil moisture, temperature, humidity, and weather conditions. These data inputs are
analyzed using machine leaming algorithms to make accurate irrigation decisions in real time.
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The proposed system focuses on developing a smart irrigation model using Al-powered sensors to
automate water management in agriculture. By analyzing real-time environmental data, the system
determines crop water requirements and controls irrigation accordingly. This approach helps conserve
water, reduce manual effort, improve irrigation efficiency, and support sustainable farming practices
through intelligent and precise resource management.

LITERATURE SURVEY

1. “IoT-Based Smart Irrigation System for Agriculture”

Author: S. K. Divya and R. R. Rao

Description:

This study proposed an IoT-enabled irrigation system that uses soil moisture sensors to monitor field
conditions and automate water supply. The system reduces water wastage by ensuring irrigation is
performed only when required based on real-time sensor data.

2. “Smart Irrigation System Using Machine Learning Techniques”

Author: Anil Kumar et al.

Description:

The research introduced a machine learning-based irrigation model that predicts water requirements
using environmental factors such as temperature, humidity, and soil moisture. Algorithms like
regression models and decision trees were used to improve irrigation accuracy.

3. “Automated Irrigation System Based on Sensor Networks”

Author: M. R. Patel and J. S. Shah

Description:

This paper focused on wireless sensor networks for monitoring agricultural fields. The system
automatically controls irrigation pumps based on sensor readings, improving water efficiency and
reducing manual intervention.

4. “Artificial Intelligence in Smart Agriculture Systems”

Author: R. Venkatesh and P. Kumar

Description:

The authors explored the application of Al in agriculture, particularly for irrigation management. The
study highlighted how Al models can analyze environmental data and optimize water distribution for
better crop yield.

5. “Precision Irrigation Using IoT and Data Analytics”

Author: N. Sharma and A. Gupta

Description:

This research proposed a precision irrigation framework using IoT sensors and data analytics. The
system collects real-time soil and weather data to make intelligent irrigation decisions, ensuring
efficient water usage.
SYSTEM ARCHITECTURE

IMPLEMENTATION
Smart Irrigation System Using Al powered sensors
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Worldwide all countries economy and progress heavily dependent of agriculture and this agriculture
crops must be irrigated properly by giving suitable amount of waters and essential ingredients but it’s
difficult to monitor and provide required essentials to crop manually so governments are coming up
with new ideas such as IOT and UAV (unmanned aerial vehicles) based technologies to monitor crop.
This IOT and UAV will inform farmer about required ingredients and amount of water. IOT and UAV
required manual farmer to provide water and other ingredients which is hard and time consuming
process.

To overcome from above issues we are combining IOT and Reinforcement Leaming (RL) algorithm
where IOT will sense current field condition and then input to RL algorithm which will predict weather
field is Dry, Wet, Very Dry and Very wet. Based on predicted values IOT will switch ON or OFF water
and can provide other ingridients. By employing RL algorithm manual process can be avoided and IOT
will give required amount of water to crop.

Reinforcement learning algorithms takes decision using Environment, Agent and Actions. Here Current
Field Condition is the Environment and Agent will always monitor environment and call Action
function to predict field condition. If RL manages to predict correct value then it will get rewarded else
get penalised. To earned rewards RL will predict accurate values and prediction error will be avoided.
In below screen we are showing code for AGENT and Environment
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In above screen Agent and Environment will operate on agriculture field data to predict status.
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In above dataset screen first row represents dataset column names and remaining rows represents dataset
values and dataset contains field temperature, pressure, status and other values. So by using above
dataset will train RL algorithm and calculate rewards and penalties.
To implement this project we have designed following modules
1) Upload Irrigation Dataset: using this module we will upload dataset to application and then
extract class labels and features available in dataset
2) Preprocess Dataset: using this module will remove missing values and then normalized all
values using Standard Scaler algorithm
3) Dataset Train & Test Split: split dataset into train and test where RL get trained on 80% dataset
and then perform prediction on 20% test data and RL will get rewards for all correct prediction
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4) Train Reinforcement Learning Algorithm: using this module RL will get trained on 80% dataset
and evaluate performance on 20% test data
5) Rewards & Penalty Graph: will plot rewards and penalties graph eamed by RL algorithm
6) Predict Irrigation Status: upload test data and then RL will predict field condition as Wet, DRY
etc.
SCREEN SHOTS
To run project double click on ‘run.bat’ file to get below screen

re——

== [ 3 EE Y] @ - "

In above screen selecting and uploading Irrigation dataset and then click on ‘Open’ button to load
dataset and get below output

In above screen dataset loaded and in graph can see types of field condition where x-axis represents
Condition and y-axis represents number of instances that condition hold in dataset and now close above
graph and then click on “Pre-process Dataset” button to clean and normalized dataset and get below
output

114 | Page



Journal of Science Engineering Technology and Management Science ISSN:3049-0952
Volume 03, Issue 06, June 2026 WWW.jsetms.com

[——

In above screen can see normalized dataset values and then click on ‘Dataset Train & Test Split’ button

In above screen can see train and test size and now click on ‘Train Reinforcement Learning Algorithm’
button to train RL and get below output

[

In above screen can see number of rewards and penalties eamed by RL by predicting on test data and
can see penalties are very few compared to rewards so RL can predict field condition accurately and
now click on Rewards & penalty Graph’ to get below graph

In above graph x-axis represents eamed type and y-axis represents values and can see Rewards are more
compare to Penalties and now close above graph and then click on ‘Predict Irrigation Status’ button to
upload test data and get prediction
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In above screen uploading test data and then click on ‘Open’ button to load test data and get below

prediction

In above screen in square bracket can see test data and after square bracket can see predicted field
condition as Wet, Dry, Very Wet or Very Dry and based on above prediction IOT will give water to
crop

CONCLUSION

The proposed Smart Irrigation System using Al-powered sensors provides an efficient and automated
solution for modern agricultural water management. By continuously monitoring environmental
parameters such as soil moisture, temperature, humidity, and weather conditions, the system ensures
that irrigation is carried out only when necessary, thereby avoiding water wastage and improving
resource utilization.

The integration of artificial intelligence and machine learning enables the system to make accurate and
data-driven irrigation decisions in real time. This reduces the dependency on manual intervention and
traditional fixed-schedule irrigation methods, which are often inefficient and inconsistent. As a result,
crop health and yield are improved while conserving valuable water resources.

Overall, the system promotes precision agriculture by optimizing irrigation processes and ensuring
sustainable farming practices. It contributes to better water management, increased agricultural
productivity, and reduced operational costs, making it a reliable and effective solution for future smart
farming applications.

FUTURE WORK

Future enhancements of the Smart Irrigation System using Al-powered sensors can focus on improving
accuracy, scalability, and real-world adaptability in diverse agricultural environments. One major
improvement is the integration of advanced deep learning models that can better analyze complex
weather pattemns, soil behavior, and crop water requirements over time.

The system can also be extended by incorporating real-time weather forecasting APIs and satellite-
based climate data to improve irrigation decision-making. This would allow the system to proactively
adjust irrigation schedules based on upcoming rainfall or temperature changes, rather than relying only
on current sensor readings.

Future work may include integrating IoT-enabled drip irrigation controllers and smart valves for fully
automated water distribution at the field level. The inclusion of mobile and web-based dashboards can
help farmers monitor soil conditions and control irrigation systems remotely.
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Additionally, expanding the system to support different crop types, soil regions, and climatic zones will
improve its generalization capability. Research can also focus on reducing energy consumption of

sensor networks and improving battery life for long-term field deployment.
Finally, incorporating predictive analytics for crop growth stages and water requirement estimation,

along with edge computing for faster decision-making, will make the system more efficient, scalable,
and suitable for large-scale smart agriculture applications.
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