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ABSTRACT: The LoRa Based Smart Agriculture System is an advanced agricultural monitoring system designed to
improve crop productivity and resource management through wireless communication technology. The proposed
system uses LoRa communication for long-range data transmission and integrates sensors for soil moisture,
temperature, humidity, and water level monitoring. The system enables farmers to monitor agricultural conditions
remotely and automate irrigation processes efficiently. This solution reduces water wastage, minimizes manual effort,
and improves crop health while supporting sustainable farming practices.

I. INTRODUCTION

Agriculture plays a major role in the economy and food production system. Traditional farming methods often require
continuous monitoring and manual irrigation, which increases labor and water consumption. Smart agriculture systems
provide automated monitoring and decision-making capabilities using IoT technologies. LoRa technology offers low-
power and long-range wireless communication, making it suitable for agricultural fields. The proposed system collects
real-time environmental data and transmits it to a central monitoring station. Farmers can analyze the data and control
irrigation systems remotely for better crop management.

II. PROBLEM STATEMENT

Traditional agricultural methods mainly depend on manual monitoring and irrigation practices, which lead to excessive
water consumption, increased labor requirements, and inefficient crop management. Farmers often face difficulties in
continuously monitoring soil moisture, temperature, and humidity conditions across large agricultural fields. Lack of
real-time monitoring and communication systems can result in delayed irrigation decisions, reduced crop productivity,
and wastage of resources. Therefore, there is a need for an efficient smart agriculture system that can provide long-
range wireless communication, real-time environmental monitoring, and automated irrigation control to improve
farming efficiency and sustainability.

III. OBJECTIVES

The main objective of the LoRa Based Smart Agriculture System is to develop an intelligent and automated agricultural
monitoring system using LoRa wireless communication technology. The proposed system is designed to continuously
monitor important environmental parameters such as soil moisture, temperature, and humidity in real time. By using
LoRa technology, the system enables long-range communication with low power consumption, making it suitable for
large agricultural fields and remote farming areas. The project also aims to improve farming efficiency by providing
accurate field data for better decision-making and crop management.

The system further focuses on automating the irrigation process based on soil moisture conditions to reduce water
wastage and minimize manual effort. It helps farmers maintain proper irrigation schedules and improve crop
productivity through efficient resource utilization. In addition, the proposed system supports sustainable farming
practices and modern precision agriculture techniques. The objectives of the project are listed below:
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The main objectives of the proposed system are:

To develop a smart agriculture monitoring system using LoRa communication technology.
To monitor soil moisture, temperature, and humidity in real time.

To automate irrigation based on soil moisture conditions.

To reduce water consumption and manual intervention in farming activities.

To improve crop productivity and agricultural efficiency.

To support sustainable and precision farming practices.

IV.METHODOLOGY

The proposed system consists of sensors, a microcontroller, LoRa modules, and a water pump control unit. Soil
moisture, temperature, and humidity sensors continuously monitor field conditions. The microcontroller processes
sensor data and transmits it through LoRa communication to a remote monitoring station.

When the soil moisture level falls below the predefined threshold, the irrigation system is automatically activated. The
collected data can also be monitored through a display or cloud platform for real-time agricultural management.

V. BLOCK DIAGRAM

The block diagram of the proposed system includes sensors connected to a microcontroller with LoRa transmitter and
receiver modules. The receiver unit displays the sensor data and controls the irrigation system based on field
conditions.

LoRa-Based Smart Agriculture System
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Fig 5: Block Diagram of the proposed system

WORKING OF THE PROPOSED PROJECT

The sensors continuously collect data from the agricultural field. The microcontroller processes the sensor readings and
sends the information using LoRa communication. The receiver module receives the data and displays it for
monitoring.

If the soil becomes dry, the water pump is automatically switched ON. Once sufficient moisture is detected, the pump is
turned OFF.

This automated process ensures efficient irrigation and reduces water wastage.
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HARDWARE IMPLEMENTATION

The hardware implementation represents the practical realization of the proposed real-time.
The hardware components used include:

* Arduino Uno — Controls the entire system.

* LoRa Module — Enables long-range wireless communication.

* Soil Moisture Sensor — Detects soil moisture level.

* DHT11 Sensor — Measures temperature and humidity.

* Water Pump — Provides automatic irrigation.

* LCD Display — Displays real-time sensor data.

VI. RESULTS AND DISCUSSION

The proposed LoRa Based Smart Agriculture System was successfully designed and implemented for monitoring
agricultural field conditions and automating irrigation processes. The system continuously monitored soil moisture,
temperature, and humidity using sensors and transmitted the collected data through LoRa communication technology.
The long-range communication capability of LoRa enabled reliable data transmission over large agricultural areas with
low power consumption. The system effectively displayed real-time environmental conditions and helped in
maintaining proper irrigation management.

The automated irrigation mechanism operated efficiently based on soil moisture levels. Whenever the soil moisture
dropped below the predefined threshold value, the water pump was automatically activated, and it was turned OFF after
achieving sufficient moisture levels. This reduced water wastage and minimized the need for continuous manual
supervision. The overall system improved farming efficiency, supported sustainable agriculture practices, and
demonstrated reliable performance under different environmental conditions. The major results obtained from the
project are listed below:

The proposed system successfully demonstrates all intended features:
*Successful real-time monitoring of soil moisture, temperature, and humidity.
* Reliable long-range wireless communication using LoRa technology.

» Automatic control of irrigation based on soil moisture conditions.

* Reduction in water wastage and manual labor requirements.

* Low power consumption suitable for smart farming applications.

* Improved agricultural monitoring and resource management efficiency.

VII. APPLICATIONS

1. Smart Irrigation Systems
*Automatically controls water supply based on soil moisture conditions.
* Reduces water wastage and improves irrigation efficiency.
2. Greenhouse Monitoring
* Monitors temperature and humidity inside greenhouses continuously.
* Maintains suitable environmental conditions for healthy plant growth.
3. Precision Agriculture
* Provides accurate field data for better crop management decisions.
* Helps in improving crop productivity and resource utilization.
4. Remote Field Monitoring
* Enables farmers to monitor agricultural fields from distant locations.
* Reduces the need for continuous physical supervision.
5. Water Resource Management
» Optimizes water usage in farming applications.
* Helps in conserving water resources during irrigation.
6. Weather Monitoring Systems
* Collects environmental data such as temperature and humidity.
* Assists farmers in planning agricultural activities based on climate conditions.
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7. Crop Health Monitoring

* Detects unfavorable soil and environmental conditions early.

* Helps in maintaining proper crop growth and reducing crop damage.

8. Sustainable Farming Applications

* Supports eco-friendly and energy-efficient agricultural practices.

* Promotes modern. smart farming techniques with reduced resource wastage.

VIII. FUTURE SCOPE

Future improvements include:

Integration of Al-based crop analysis and prediction systems.
Cloud-based monitoring using mobile applications.
Solar-powered smart agriculture systems for remote areas.
Advanced sensor integration for nutrient and pest detection.

IX. CONCLUSION

The LoRa Based Smart Agriculture System provides an efficient and sustainable solution for modern farming
applications. By integrating IoT sensors and LoRa communication, the system enables real-time monitoring and
automated irrigation management. The proposed system reduces water wastage, improves crop productivity, and
supports smart farming practices. Future advancements can further enhance system efficiency and large-scale
agricultural deployment.

REFERENCES

1. Rajalakshmi, P., and Devi, M., “Smart Agriculture System Using IoT and LoRa Technology,” International Journal
of Engineering Research and Technology, vol. 12, no. 4, pp. 120—126, 2023.

2. Sharma, R., and Verma, S., “Wireless Sensor Networks for Precision Agriculture Monitoring,” International
Journal of Advanced Research in Computer Science, vol. 11, no. 2, pp. 45-52, 2022.

3. Kumar, A., and Reddy, P., “IoT-Based Automatic Irrigation System for Smart Farming,” International Journal of
Innovative Technology and Exploring Engineering, vol. 10, no. 5, pp. 210-216, 2021.

4. Patel, D., and Shah, K., “Applications of LoRa Communication in Agriculture,” International Journal of
Electronics and Communication Engineering, vol. 14, no. 3, pp. 98—104, 2024.

5. Singh, V., and Rao, N., “Automated Farming Systems Using Smart Sensors,” International Journal of Scientific
Research and Engineering Development, vol. 8, no. 1, pp. 75-81, 2025.

6. Mohammed, 1., and Khan, A., “Smart Crop Monitoring Using IoT Technology,” International Journal of
Engineering Science and Computing, vol. 9, no. 7, pp. 350-356, 2023.

7. Joseph, L., and Thomas, M., “Low Power Long Range Communication for Smart Agriculture,” International
Journal of Wireless Communication Systems, vol. 13, no. 2, pp. 88-95, 2024.

IJIRSET©2026 | AnISO 9001:2008 Certified Journal | 9711



http://www.ijirset.com/

INDIA

INTERNATIONAL JOURNAL
OF INNOVATIVE RESEARCH

IN SCIENCE | ENGINEERING | TECHNOLOGY

INTERNATIONAL '
‘ ‘ STANDARD INNO SPACE
SERIAL
' \ NUMBER SJIF Scentific Journal Impact Factoe

[ 3940572 462 [© 6381907 438 [ ijirset@gmail.com 5

WW.ijirset.com



	I. INTRODUCTION
	II. PROBLEM STATEMENT
	III. OBJECTIVES
	IV. METHODOLOGY
	V. BLOCK DIAGRAM
	WORKING OF THE PROPOSED PROJECT
	HARDWARE IMPLEMENTATION
	VI. RESULTS AND DISCUSSION
	VII. APPLICATIONS
	IX. CONCLUSION
	REFERENCES

