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Abstract: Agricultural farms face significant threats from unauthorized access and wildlife intrusions, leading to substantial crop
damage and financial losses for farmers. To address this issue, we propose the Smart Agriculture Farm Protection System, an
automated security solution utilizing a microcontroller, multiple sensors, repellent devices, and an alert system with a GSM
module. The system is designed to detect movement, trigger alarms, and send real-time alerts to the farm owner, ensuring
prompt action against potential threats. Upon detecting an intrusion, the sensors activate visual and auditory deterrents to scare
away intruders. Simultaneously, the GSM module sends a call or SMS alert to the farmer’s mobile device, enabling rapid response.
A secured gate mechanism further enhances protection by preventing unauthorized entry. By integrating these components, the
system provides 24/7 monitoring, automated deterrence, and remote alert mechanisms with minimal human intervention.
This project aims to mitigate such losses by offering an affordable, efficient, and scalable farm protection system. Future
enhancements may include solar power integration, Al-based object recognition, and loT-enabled monitoring, further improving
farm security and sustainability.
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. INTRODUCTION

This project aims to develop an automated security system that provides real-time monitoring and protection against
unauthorized access and intrusions. Designed for agricultural farms, residential areas, warehouses, and industrial sites, the
system ensures enhanced security by detecting movement, triggering deterrent mechanisms, and alerting the owner immediately.
Traditional security methods, such as manual surveillance and physical barriers, often prove ineffective, labour-intensive, and costly.
In contrast, this system offers an efficient, automated, and cost-effective solution for securing valuable assets. The Smart
Agriculture Farm Protection System is built using a microcontroller, sensors, repellent devices, and an alert system with a
GSM module. It continuously monitors the designated area and responds to any unauthorized movement by activating flashing
lights and a buzzer to deter intruders. Simultaneously, a GSM module sends instant alerts via calls or SMS to the owner, ensuring
immediate action can be taken. Additionally, the system incorporates a secured gate mechanism to prevent unauthorized entry.
While this system was initially designed for agricultural applications, where wildlife intrusions and unauthorized access cause
significant crop losses, its versatility makes it suitable for multiple security applications. Whether used for home security,
warehouse monitoring, or industrial protection, this solution provides 24/7 surveillance, automated deterrence, and remote
alerts, making security management more effective and reliable.

11. Methodology and Implementation

2.1 Methodology
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Fig.1- Graphical representation
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Fig.2- Block diagram

The system is powered by a DC power supply, which provides voltage to the Arduino Uno, the central control unit responsible for
processing sensor inputs and triggering appropriate responses. PIR sensors detect human or animal motion, while ultrasonic sensors
measure distance to identify intrusions within a specific range. A magnetic reed sensor monitors the gate, detecting unauthorized
openings and triggering alerts. For remote communication, a GSM module sends SMS alerts to the owner when a breach is detected.
The system also includes flashlights and buzzers, which activate upon intrusion to provide both visual and audible deterrents.
Together, these components ensure automated, real-time monitoring and security for the protected area.

111. Working flow
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1. The microcontroller (Arduino) receives input from PIR sensors, ultrasonic sensors, and a magnetic switch reed sensor.
2. PIR sensors detect motion (human/animal movement).
e If motion is detected — Triggers repellent devices (LEDs, Buzzer).
e Ifno motion is detected — No action.
3. Ultrasonic sensors detect objects within a set range.
e [fan object is detected — Triggers repellent devices.
e [fno object is detected — No action.
4. Magnetic switch reed sensor checks if the gate is opened.
e Ifopened — Sends an SMS alert via GSM module.

Fig.3- Flow diagram
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e Ifnot opened — No action.
5. When any intrusion is detected, the system activates deterrent mechanisms (LEDs, buzzer) and alerts the user remotely via
GSM.
This flow ensures real-time intrusion detection and automated security measures.

3.1 Detection and Alert Mechanism

The Smart Agriculture Farm Protection System integrates PIR sensors, ultrasonic sensors, and magnetic reed sensors
to detect and respond to potential threats in real-time. PIR sensors identify motion by detecting infrared radiation from living
beings, ensuring that human or animal intrusions are immediately registered. Ultrasonic sensors measure the distance of
approaching objects by emitting and receiving sound waves, making them highly effective in detecting larger animals near the
farm perimeter. Magnetic reed sensors, installed on gates and doors, act as circuit breakers, alerting the system when
unauthorized access occurs. Once any of these sensors detect movement, the system triggers buzzers for loud audible alerts and
flashlights for visual deterrence, effectively scaring off intruders and notifying farm personnel of suspicious activity.

3.2 GSM Alert system

The system also features a GSM-based alert mechanism, which enables remote monitoring and real-time
notifications. Upon detecting a threat, the Arduino microcontroller processes the sensor input and activates the GSM module,
sending an SMS alert to the farmer’s mobile phone. These messages provide crucial details, such as the nature of the threat,
its exact location, and the time of detection, allowing farmers to take immediate action even if they are not present on-site.
The GSM system can also be enhanced with two-way communication, enabling farmers to remotely send commands to silence
alarms, reset sensors, or trigger additional security measures. The real-time protection capabilities ensure continuous
surveillance and quick response, significantly reducing the risks of crop damage, trespassing, or theft. This automated security
system is not only beneficial for agricultural farms but can also be implemented in other areas requiring constant security
monitoring, such as warehouses, residential properties, or industrial sites.

1V. Results and Observations

1. Accurate Intrusion Detection
¢ PIR sensors effectively detected human and animal movement.
o Ultrasonic sensors accurately identified approaching objects within a predefined range.
e Magnetic reed sensors successfully monitored gate activity and unauthorized access.
2. Effective Alert Mechanism
e Buzzers and flashlights provided immediate on-site deterrence.
e The alarm system effectively scared away animals and intruders.
e GSM module successfully sent real-time SMS alerts to the farmer’s mobile phone.
3. Fast Response Time
e The system detected threats and triggered alerts within seconds.
¢ Immediate action could be taken based on SMS notifications.
4. Reliability in Different Conditions
¢ Sensors worked effectively in both day and night scenarios.
o Performance remained stable across various weather conditions.
5. Energy Efficiency
e The system operated with minimal power consumption.
e Continuous 24/7 monitoring was possible without significant energy drain.
6. Versatility Beyond Agriculture
e The system can be adapted for security in warehouses, residential properties, and industrial sites.
e Provides a cost-effective and automated security solution for various applications.
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Fig.4- Implemented model picture

V. Conclusion

The Smart Agriculture Farm Protection System offers a cost-effective and efficient solution for securing farms from wild
animals and theft. Utilizing multiple sensors, alert mechanisms, and a GSM module, the system ensures real-time monitoring
and instant notifications, enhancing farm security. The closed-circuit design further strengthens protection by triggering
immediate responses to unauthorized access. Despite limitations like network dependency, the system lays a strong foundation
for future improvements. Enhancements such as solar power integration, Al-based object recognition, and loT-based smart
monitoring can further improve reliability and scalability. Overall, this project demonstrates how technology can be leveraged
for agricultural security, paving the way for smarter and more sustainable farming solutions.

V1. Limitation and Future Scope

e Solar Power Integration — Utilizing solar panels and rechargeable batteries for self-sufficiency in remote areas without
electricity.

e Al-based Object Recognition — Implementing Al and image processing to differentiate between animals, humans, and
non-threatening movements, reducing false alarms.

e Extended Sensor Range — Incorporating long-range motion sensors or LiDAR technology to enhance coverage in larger

areas.

e loT-based Smart Monitoring — Enabling real-time monitoring via a mobile app or web dashboard for remote security
management.

e Weatherproof Design — Improving sensor durability to withstand rain, dust, and extreme temperatures for year-round
reliability.

e Automated Response Mechanisms — Introducing automatic sprinklers, sound emitters, or drones to deter intruders
without human intervention.

e Scalable and Modular Design — Allowing customization based on farm size and specific security needs, making the
system flexible and adaptable.
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