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ABSTRACT: This project presents an loT-based Smart Agriculture Monitoring System that enables real-time
monitoring of agricultural parameters such as soil moisture, temperature, and humidity. Sensors collect data and
transmit it to a cloud platform through a microcontroller. Farmers can remotely monitor field conditions and
automatically control irrigation based on sensor values. The system helps optimize water usage, reduce manual effort,
and improve crop productivity, thereby supporting efficient and sustainable farming practices.

L. INTRODUCTION

Agriculture faces several challenges such as inefficient water usage, changing climate conditions, and the lack of real-
time field monitoring. The IoT-based Smart Agriculture Monitoring System uses sensors and wireless communication
to continuously monitor environmental parameters like soil moisture, temperature, and humidity. This system helps
farmers make timely decisions, automate irrigation processes, and improve crop yield while reducing labor
requirements and resource wastage.

II. LITERATURE SURVEY

Recent research in smart agriculture emphasizes the use of Internet of Things (IoT) technologies to enhance farming
efficiency and productivity. Various studies have implemented sensor networks to monitor soil moisture, temperature,
humidity, and other environmental parameters in real time. Wireless communication protocols such as Wi-Fi, GSM,
and LoRa have been used to transmit data to cloud platforms for remote access. Some systems also include automatic
irrigation control based on sensor thresholds, reducing water consumption and manual intervention. Previous work
shows that integrating IoT with agriculture can improve decision-making, optimize resource use, and support
sustainable farming practices, though challenges remain in scalability, power management, and data reliability.

1. METHODOLOGY

Sensors are used to monitor soil moisture, temperature, and humidity in the agricultural field. The sensor data is
collected by a microcontroller and transmitted to a cloud server using IoT technology. The data can be monitored
remotely through a mobile or web application. Based on the sensor readings, the system automatically controls
irrigation to optimize water usage and improve crop yield.

1. SYSTEM DESIGN METHODOLOGY

The system is designed using environmental sensors to collect real-time data on soil moisture, temperature, and
humidity. A microcontroller acts as the central unit, processing sensor data and managing communication. Wireless
connectivity is used to send data to a cloud platform for storage and analysis. A user interface allows remote
monitoring, while control units automate irrigation based on predefined threshold values, ensuring efficient and reliable
agricultural monitoring.

2. HARDWARE METHODOLOGY

1. Soil moisture, temperature, and humidity sensors are used to collect real-time field data.
2. A microcontroller (such as Arduino or ESP32) is used to process sensor readings.

3. Wireless communication modules (Wi-Fi/GSM) transmit data to the cloud platform.
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A relay module is interfaced to control irrigation devices like water pumps.
Power supply units provide required voltage to all hardware components.

bl

3. SOFTWARE METHODOLOGY

1. Embedded code is developed to read sensor data using the microcontroller.
2. Data processing and threshold comparison are implemented in the firmware.
3. Sensor data is transmitted to the cloud using IoT communication protocols.
4. A cloud platform is used for data storage, visualization, and analysis.

5. A web or mobile application displays real-time data to the user.

6. Automated control logic triggers irrigation based on sensor values.

N

. Working Methodology

1. Data Collection: Sensors (soil moisture, temperature, humidity) are installed in the field to continuously measure
environmental conditions.

2. Data Processing: The microcontroller collects sensor data and compares it with predefined threshold values.

3. Data Transmission: Sensor readings are sent to a cloud platform using IoT-enabled wireless communication (Wi-
Fi/GSM/LoRa).

4. Remote Monitoring: Farmers can access real-time field data through a web or mobile application.

5. Automation: If the sensor readings indicate the need for irrigation, the system automatically switches on water
pumps using a relay.

6. Decision Support: The system helps optimize water usage, reduces manual effort, and improves crop yield.

BlockDiagram:
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Fig. Flow Chart
IV. EXPERIMENTAL RESULTS
I. The IoT-based Smart Agriculture Monitoring System was tested in a real or simulated agricultural environment.
The sensors accurately measured soil moisture, temperature, and humidity in real-time. The data was successfully

transmitted to the cloud platform and displayed on a mobile/web application for remote monitoring. When soil moisture
dropped below the predefined threshold, the irrigation system was automatically activated, demonstrating reliable
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automation. The system effectively reduced water usage, minimized manual labor, and enabled better crop
management, confirming its efficiency and practicality for smart farming.

V. CONCLUSION

The IoT-based Smart Agriculture Monitoring System provides an efficient and automated solution for modern farming.
By continuously monitoring soil moisture, temperature, humidity, and environmental conditions, the system helps
optimize water usage and improve crop health. Real-time data display and automated irrigation reduce manual effort,
conserve resources, and increase productivity. Overall, this system supports sustainable agriculture by enabling smarter
decision-making and improved farm management.
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