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ABSTRACT: Agriculture plays a vital role in the economy, but crop damage caused by wild animals has emerged as a
significant challenge for farmers. Reliance on traditional methods for crop protection has increased costs and proven
insufficient, especially in the face of climate change and its impact on agricultural productivity. This system presents an
automated solution to detect wild animals approaching farm fields and alert farmers immediately. The system captures
images of the intruding animals, notifies the farmer through a messaging platform, and triggers sound-based deterrents
to scare the animals away. This approach aims to minimize crop losses, ensure cost-effective protection, and reduce
human-wildlife conflicts, offering a sustainable and practical solution for modern farming.

I. INTRODUCTION

Agriculture is the foundation of human civilization and continues to be a vital sector for economic development and
food security, especially in countries like India. It not only fulfills the nutritional needs of the population but also
supplies raw materials for various industries such as textiles, pharmaceuticals, food processing, and biofuels. In rural
regions, agriculture remains the primary source of income for millions of families, particularly small-scale farmers who
rely heavily on seasonal crop production.

However, modern-day farming is fraught with numerous challenges—ranging from unpredictable weather patterns and
water scarcity to pest infestations and market fluctuations. Among these challenges, one issue that has been gaining
attention in recent years is the increasing intrusion of wild animals into agricultural lands, resulting in significant
crop damage and, in some cases, human injuries or fatalities. The rise in such conflicts is a growing concern, especially in
forest-adjacent rural areas where farmlands overlap with wildlife habitats.

II. BLOCK DIAGRAM AND METHODOLOGY

2.1 BLOCK DIAGRAM
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Figl.System block diagram
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2.2 WORKING METHODOLOGY
The methodology for wild animal Detection and alerting system for Crop Protection detection process integrates real-
time image processing, machine learning, and automated alert mechanisms to safeguard farm fields. A high-resolution
camera captures live visuals, which are continuously analyzed by the Raspberry Pi. Pre-trained machine learning
models, such as CNNs (Convolutional Neural Networks), are used to identify animals based on visual features like
shape, movement, and texture. These models, trained on extensive datasets, ensure accurate detection under varying
lighting and weather conditions. The system’s filtering mechanism minimizes false positive by distinguishing animals
from other objects like humans or shadows. Alerts are generated instantly enabling farmers to respond promptly to
potential threats. The modular design allows easy upgardes to accommodate different environmental conditions or
specific animal species. This ensures versatile, reliable, and scalable solution for protecting crops from wildlife
intrusion. The Raspberry Pi ensures scalability, cost-effectiveness, and modular enhancements, such as infrared detection
for night monitoring or extended-range cameras for larger fields. It supports integration with additional sensors, like
ultrasonic or thermal detectors, to improve accuracy and adaptability. This system operates autonomously, reducing
dependency on manual supervision and combining automation, remote monitoring, and deterrence to provide a robust
solution for preventing crop damage caused by animal

III. COMPONENTS REQUIRED

3.1.1 Raspberry Pi4 (4GB RAM)

Fig 2- Raspberry Pi4 (4GB RAM)

From above fig7.1 Raspberry Pi 4 is a compact, versatile single-board computer that forms the core of the wild animal
detection system. Its 4GB RAM ensures smooth execution of image processing tasks and simultaneous management of
peripheral devices such as the camera, buzzer, and Wi-Fi module. The board’s multiple I/O ports and built-in support for
high-speed networking make it ideal for real-time applications in agriculture. Its affordability and low power
consumption also enable deployment in remote areas without sophisticated infrastructure.

3.1.2. Raspberry Pi Camera Module (SMP): Raspberry Pi Camera Module is designed specifically for use with the
Raspberry Pi board, offering a compact form factor and easy integration via the dedicated CSI interface. With a 5-
megapixel sensor, the camera captures high-resolution images and videos necessary for detecting and monitoring wildlife
intrusions. Its ability to stream live video at acceptable frame rates enables real- time motion detection crucial for timely
alerts and deterrent actions. This camera supports various lighting conditions with reasonable performance, making it
suitable for daytime monitoring. For improved performance during low-light or nighttime conditions, the system can
later be expanded with infrared camera modules. The camera’s compact size and low power consumption make it
practical for installation in various farm environments.

Fig 3- Raspberry Pi Camera Module (SMP):
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3.1.3 Power Supply (5V 3A Adapter): The 5V 3A power adapter is essential for providing consistent and reliable
power to the Raspberry Pi and its connected peripherals. Because image processing and wireless communication can be
power- intensive, especially when operating continuously, having a stable power supply prevents system failures and
unexpected shutdowns. The adapter’s specifications are chosen to meet the Raspberry Pi 4’s power requirements while
allowing room for additional components such as the camera and buzzer. In field deployments where power stability can
be uncertain, this adapter can be connected to battery packs or solar power systems with appropriate voltage regulation,
enabling off-grid operation. Ensuring uninterrupted power is critical for the system’s ability to provide continuous
surveillance and real-time alerts, thereby maximizing crop protection.

Fig 4. Power Supply (5V 3A Adapter)

3.1.4 MicroSD Card (32GB or higher): The MicroSD card acts as the primary storage device for the Raspberry Pi,
housing the operating system, application software, and data such as captured images and detection logs.
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Fig 5- MicroSD Card (32GB or higher)

A minimum of 32GB storage is recommended to accommodate the Raspberry Pi OS along with the growing dataset of
images generated during operation. This allows for efficient local data management without the immediate need for
cloud storage. Storage reliability is important since continuous reading and writing occur during image capture and log
maintenance. High-quality cards with good read/write speeds and durability help in ensuring system longevity,
especially in agricultural environments where devices may be exposed to temperature variations and power
fluctuations.

3.1.5 COCO Model: COCO (Common Objects in Context) model is a pre-trained object detection framework trained
on a large dataset of everyday objects, including various animals. In this project, it supports identifying and confirming
the presence of animals within the detected motion regions. Although machine learning is not the primary detection
method, leveraging such a model can improve accuracy by filtering false positives and ensuring the system reacts only
to relevant intrusions. Using COCO allows the system to recognize different animal species based on shape and texture,
enhancing the robustness of detection in diverse environmental condition

Common Objects in Context

Fig 6- COCO Model

IJIRCCE©2025 | AnISO 9001:2008 Certified Journal | 10970




© 2025 IJIRCCE | Volume 13, Issue 5, May 2025| DOI:10.15680/1JIRCCE.2025.1305233
Www.ijircce.com | e-ISSN: 2320-9801, p-ISSN: 2320-9798| Impact Factor: 8.771| ESTD Year: 2013|

International Journal of Innovative Research in Computer
and Communication Engineering (IJIRCCE)

(A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

- __________________________________________________________________________|
3.2 SOFTWARE REQUIREMENTS
3.2.1 Python 3.8
Python serves as the main programming language for developing the detection, notification, and control scripts. Its
simplicity, readability, and extensive ecosystem of libraries such as OpenCV, NumPy, and requests—make it a natural
choice for rapid prototyping and deployment. Python’s GPIO libraries allow seamless control of hardware components
like the buzzer, enabling integration of software and electronics. Python also facilitates integration with external
services such as the Telegram Bot API, handling HTTP requests to send real-time alerts. The language’s versatility and
active community support ensure maintainability and future scalability of the system.

Python 3.8

Fig7- Python 3.8

3.2.2 Telegram Bot API:

The Telegram Bot API provides a secure, free, and user-friendly interface for sending notifications from the Raspberry
Pi to the farmer’s smartphone. Upon detecting animal intrusion, the system uses this API to push alert messages along
with images captured by the camera, enabling immediate remote monitoring and response. Telegram’s popularity and
ease of use, combined with its support for multimedia messages, make it an ideal platform for field applications. The
APT’s reliability and minimal setup requirements allow farmers with minimal technical knowledge to benefit from
timely alerts and improve their crop protection strategies.

Fig8- Telegram Bot API:

IV.IMPLEMENTATION

The Wild Animal Detection and Alerting System for Crop Protection is an innovative solution aimed at reducing crop
damage caused by wild animals by detecting their presence and alerting farmers in real-time. The system integrates
multiple technologies including camera modules, and Raspberry Pi to monitor farmland boundaries continuously. Upon
detecting motion, the system captures images or videos, analyzes them using Open CV and activates deterrents such as
buzzers and spotlights. Additionally, it sends alerts to the farmer via Telegram This low-cost, energy-efficient, and
scalable system provides a practical and effective approach to automated wildlife monitoring, helping to reduce crop
losses and improve rural agricultural productivity. The project showcases the application of embedded systems,
computer vision, and IoT in addressing real-world problems in agriculture. These intrusions not only lead to financial
losses but can also cause safety concerns for farmers. These intrusions not only lead to financial losses but can also
cause safety concerns for farmers combination of hardware and software components.
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4.1. CONNECTION

Fig 6- System Initialization

The image illustrates the core hardware setup for the Wild Animal Detection and Alerting Connecting electrode cable
System, built around the Raspberry Pi 4 Model B. This system uses a combination of sensors and modules to detect wild
animal movement and trigger alerts. A Raspberry Pi Camera Module is connected via the CSI (Camera Serial Interface) port
using a ribbon cable. This module captures real-time images or video when motion is detected. The Raspberry Pi processes
sensor inputs using Python-based scripts and initiates appropriate responses such as:

e  Capturing images or video

e Activating deterrents e.g., buzzer

e Sending alerts via communication platforms like Telegram

4.1.2 Live Camera Feed Begins

Once initialized, the Raspberry Pi Camera Module begins streaming live video from the field of view. This video is
processed in real-time. You can see on the display that the camera is active and capturing surroundings continuously,
providing a visual base for motion detection.

Fig 8-Motion/Animal Detection
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When a moving object (in this case, simulated animal movement) enters the camera’s view, the system detects motion
using frame differencing and contour detection. In the video, you can observe the system detecting movement and
drawing a bounding box around it in the frame.

4.2.1 Buzzer Alert Activation:

Immediately after detecting motion, the system activates the buzzer connected via GPIO. The video clearly shows the
buzzer producing a loud sound intended to scare away the detected animal. This is the primary deterrent mechanism in
the project.

4.2.2 Telegram Alert Sent:

Simultaneously, a snapshot of the detected motion is sent to the farmer via a Telegram bot. In the video, the Telegram
mobile app receives a notification showing the captured image of the intruder with a warning message, confirming
successful cloud communication.

4.2.3 End-to-End Integration Demonstrated

The final part of the video displays the full cycle—from detection to alerting and deterrence— working in unison.

The camera detects the intrusion, the buzzer sounds, and the farmer receives a visual notification. This proves that the
system functions reliably in a real-world-like scenario. With further refinement, this system can be implemented on a
larger scale to help farmers protect their crops and improve rural livelihoods. The implementation of the Wild Animal
Detection and Alerting System achieved its primary goal: to detect the presence of wild animals near crop fields
and alert the farmer in real time, thereby minimizing crop damage and improving safety.

V. RESULT AND CONCLUSION

5.1. Result

The project demonstrated that affordable and efficient automation, computer vision, and IoT technologies can be
effectively utilized to address real-world agricultural problems.

e Camera activation to capture real-time images

e  Sound/light deterrents to scare the animal away

o Instant alerts to the farmer’s smartphone via Telegram with timestamp and images.
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5.2. Conclusion
The increasing conflicts between humans and animals, resulting from shrinking forest areas and frequent intrusions,
have significant implications for both parties. This project provides a proactive solution to mitigate crop damage and
ensure the safety of wildlife. By enabling real-time detection and automated response mechanisms, the system helps
farmers protect their fields effectively while minimizing harm to animals. This approach not only addresses immediate
challenges but also contributes to sustainable agriculture and harmonious coexistence between humans and wildlife. It
serves as a practical step toward reducing financial losses for farmers and mitigating the environmental impact of
human activities. Furthermore, the system fosters the adoption of advanced technologies in rural farming, promoting
innovation in agriculture. It helps minimize resource wastage and ensures ethical handling of animal intrusions. The
project stands as a scalable and efficient solution that can be adapted to various geographical regions, addressing the
unique challenges of each farming community. By bridging the gap between technology and agriculture, it offers a
pathway to a more resilient and sustainable farming ecosystem.
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