&g‘! \35!%
International Journal of Scientific Research in Engineering and Management (IJSREM)

&
w Volume: 09 Issue: 02 | Feb - 2025 SJIF Rating: 8.448 ISSN: 2582-3930

Smart Farmland for Crop Prevention & Animal Intrusion Detection Using IOT

!Krushna Gite , ?Yashraj Shirsat, 3Sushant Narwade, *Ashwini Gaikwad,Mr.Mahesh Bhandakkar

!Krushana Gite Department of Information and Technology from Matoshri Aasrabai Polytechnic
2yashraj Shirsat Department of Information and Technology from Matoshri Aasrabai Polytechnic
3Sushant Narwade Department of Information and Technology from Matoshri Aasrabai Polytechnic
“Ms.Ashwini Gaikwad lecturer of Information Technology from Matoshri Aasrabai Polytechnic
SMr.Mahesh Bhandakkar Head of Information Technology from Matoshri Aasrabai Polytechnic

Abstract - In modern agriculture, protecting crops and liv
estock from intrusions and ensuring their safety is crucial for
maintaining farm productivity and reducing losses. This
project introduces a smart farmland management system
utilizing 10T technologies to detect and prevent animal
intrusions. The system employs a Raspberry Pi coupled with a
camera to monitor the farmland continuously. When the
camera detects the presence of animals, it triggers a buzzer to
deter the intruders, creating an immediate response to protect
the crops. This real-time intervention helps minimize potential
damage and keeps the animals away from the farm. Smart
Farmland is an innovative loT-based system designed to
prevent crop damage and detect animal intrusions in
agricultural fields.The system is equipped with a GSM
module that sends instant notifications to the farmer's mobile
device whenever an intrusion is detected. This feature ensures
that the farmer is promptly informed of any threats, allowing
for timely intervention and management. By integrating these
technologies, the system not only enhances farm security but
also streamlines communication between the farm and its
caretaker, ultimately leading to improved farm management
and reduced crop and livestock loss.The goal of Smart
Farmland is to create a cutting-edge, loT-based system for
agricultural fields that utilizes real-time monitoring and
automated alerts to prevent crop damage and detect animal
intrusions, enabling farmers to take swift action and protect
their crops. By leveraging innovative technologies, Smart
Farmland aims to enhance crop vyields, reduce losses, and
increase agricultural productivity, ultimately contributing to a
more sustainable and efficient farming practice.
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1.INTRODUCTION

As agriculture increasingly integrates  with
technology, the need for innovative solutions to enhance farm
management and security becomes more apparent. Traditional
methods of protecting crops and livestock from animal
intrusions often fall short in providing timely and effective
responses. To address these challenges, this project proposes a
smart farmland management system leveraging Internet of
Things (10T) technology. By incorporating a Raspberry Pi,
camera, buzzer, and GSM module, this system aims to offer a
comprehensive solution for crop protection and animal

intrusion detection.The core of the system involves a
Raspberry Pi connected to a camera that continuously
monitors the farmland. The camera is programmed to detect
the presence of animals and trigger an alert mechanism when
an intrusion is identified. The use of a camera provides a
visual monitoring capability that is more precise than
traditional methods, enabling real-time detection and response
to animal movements on the farm.When an animal is detected,
the system activates a buzzer to deter the intruder. This
immediate auditory signal serves to repel animals from the
farm, minimizing potential damage to crops and reducing the
likelihood of repeated intrusions. The integration of the buzzer
with the camera ensures a prompt response to threats, thereby
protecting valuable agricultural resources and enhancing
overall farm security.In addition to these immediate measures,
the system is equipped with a GSM module that sends text
messages to the farmer's mobile phone whenever an intrusion
is detected. This feature ensures that farmers are kept
informed about potential threats in real-time, even when they
are not physically present on the farm. By combining visual
detection, deterrent mechanisms, and instant communication,
the smart farmland management system offers a robust and
effective approach to safeguarding crops and livestock from
animal intrusions.

2. PROBLEM STATEMENT

Traditional farming practices are often plagued
by crop damage and animal intrusion, resulting in
significant economic losses for farmers. The inability to
monitor and respond to these issues in real-time leads to
reduced crop yields, decreased quality, and increased
costs. Moreover, the lack of effective deterrents allows
animals to repeatedly invade farmlands, causing further
damage. To address these challenges, there is a need for
an intelligent farming system that leverages IloT
technology to detect animal intrusions, prevent crop
damage, and optimize farm management. By integrating
sensors, cameras, and data analytics, a Smart Farmland
system can provide real-time monitoring, automated
alerts, and data-driven insights to mitigate these issues
and ensure a more sustainable and productive farming
ecosystem.

3.LITERATURE REVIEW

1) K. Chitra et al. (2023) proposed an loT-based animal
detection system for farm areas, utilizing sensors and
cameras to identify animal intrusions. The system sends
alerts to farmers via SMS and email, enabling prompt
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action to prevent crop damage. The authors highlighted the
limitations of existing methods, such as manual
monitoring and physical barriers, and demonstrated the
effectiveness of their loT-based approach in detecting
animals and reducing crop losses. The study showcased
the potential of 10T technology in enhancing farm security
and crop protection, aligning with the goals of the
proposed Smart Farmland system.[1]

Marichamy et al. (2023) proposed a machine learning-
driven method for protecting crops from animal intrusions
by leveraging image processing and classification
techniques. Their system uses cameras to capture images,
which are then analyzed by machine learning algorithms to
detect animals and send alerts to farmers. The study
emphasized key benefits such as real-time monitoring,
automated notifications, and improved accuracy in animal
detection. Their findings highlight the potential of machine
learning in enhancing crop security and farm protection,
aligning with the objectives of the Smart Farmland system
and serving as a valuable reference for developing
innovative loT-based solutions.

Y3yP. A. Mary G et al. (2023) developed a Wild Animal
Detection System wusing loT and image processing
techniques to identify animal intrusions in farmlands. The
system comprises cameras, sensors, and a microcontroller
to detect and classify animals, triggering alerts to farmers
through SMS and email. The authors emphasized the
system's effectiveness in reducing crop damage and
improving farm security. The study's focus on automated
animal detection and alert systems aligns with the
proposed Smart Farmland system, highlighting the
potential of 10T and image processing technologies in
enhancing crop protection and farm management.[3]

Wild et al. (2023) conducted a multi-species evaluation of
digital wildlife monitoring using the Sigfox IoT network,
demonstrating the effectiveness of 10T technology in
tracking and monitoring wildlife populations. The study
showcased the potential of low-power, low-cost loT
sensors in collecting data on animal movements, behavior,
and habitat use, enabling more efficient conservation and
management efforts. The authors highlighted the benefits
of loT-based monitoring, including real-time data
collection, reduced manual effort, and improved accuracy.
This study's focus on loT-based wildlife monitoring aligns
with the proposed Smart Farmland system's goal of
leveraging loT technology for animal intrusion detection
and crop protection, underscoring the potential of loT
solutions in enhancing agricultural productivity and
sustainability.[4]

Ibraheam et al. (2023) developed an accurate and fast
animal species detection system for embedded devices,
utilizing deep learning techniques and convolutional
neural networks (CNNs) to identify animal species in real-
time. The system achieves high accuracy and speed,
making it suitable for deployment on resource-constrained
IoT devices. The authors demonstrated the system's
effectiveness in detecting various animal species,
highlighting its potential for applications in wildlife
monitoring, conservation, and agricultural settings. This
study's focus on developing an efficient and accurate
animal detection system aligns with the proposed Smart
Farmland system's goal of leveraging IoT technology for
animal intrusion detection and crop protection, showcasing

6)

7)

8)

9)

10)

the potential of Al-powered solutions in enhancing
agricultural productivity and sustainability.[5]

The paper by Natarajan et al. (2023) explores the
development of an advanced alert system for detecting
wild animal activity using hybrid deep neural networks.
The study presents a novel approach that combines
multiple deep learning techniques to enhance the accuracy
of animal detection and classification. The system
leverages data from various sensors and imaging
technologies to generate real-time alerts based on detected
wild animal activity. By integrating hybrid neural network
models, the researchers aim to improve the reliability of
alerts and reduce false positives. This work highlights the
potential of using sophisticated Al methodologies to
address challenges in wildlife monitoring and farm
security.[6]

The paper by Panda et al. (2022) discusses the
implementation of a wild animal intrusion detection model
utilizing Internet of Things (loT) technology. The study
presents a comprehensive system that integrates various
10T devices, including sensors and cameras, to monitor
and detect wild animal activity. The model is designed to
provide real-time alerts and notifications to farmers or land
managers about potential intrusions. By leveraging loT
technology, the system aims to enhance the effectiveness
of wildlife monitoring and protection, offering a practical
solution for mitigating the impact of animal intrusions on
agricultural lands and improving overall farm security.[7]
The paper by Bandari et al. (2022) explores a wild animal
detection system that employs machine learning
techniques combined with LoRa (Long Range)
communication for alerting. The study focuses on utilizing
machine learning algorithms to accurately detect wild
animals through data gathered from various sensors. Once
an animal is detected, the system uses LoORa
communication to send alerts over long distances, ensuring
timely notifications to farmers or land managers. This
approach aims to enhance the reliability and range of
wildlife detection systems, improving farm security and
enabling more effective management of animal intrusions
in remote or expansive agricultural areas.[8]

The paper by Surya et al. (2022) investigates an loT-based
system for real-time image processing aimed at animal
recognition and classification using deep convolutional
neural networks (DCNN). The study presents a framework
that integrates loT technology with advanced deep
learning techniques to process and analyze images for
accurate animal detection. By leveraging DCNNSs, the
system enhances the capability to recognize and classify
various animal species from real-time visual data. This
approach provides a robust solution for wildlife
monitoring and farm security, offering improved accuracy
and efficiency in detecting and managing animal presence.
The use of loT ensures continuous and scalable
monitoring, making the system suitable for dynamic and
expansive environments.[9]

Chen (2021) examines the transformative impact of
technology on modern agriculture in the article
"Technology in the Fields: The Changing Face of Modern
Agriculture.” The paper highlights how advancements in
various technologies, including loT, robotics, and data
analytics, are reshaping agricultural practices. It explores
the benefits of these technologies in enhancing

© 2025, IJSREM

| www.ijsrem.com

DOI: 10.55041/IJSREM41299 |

Page 2


http://www.ijsrem.com/

&g! \35!%

%;REM
e-Journal

w Volume: 09 Issue: 02 | Feb - 2025

International Journal of Scientific Research in Engineering and Management (IJSREM)
SJIF Rating: 8.448

ISSN: 2582-3930

productivity, efficiency, and sustainability in farming. By
providing case studies and examples, Chen illustrates how
modern  agricultural  technologies are addressing
challenges such as resource management, crop monitoring,
and farm automation, ultimately contributing to a more
efficient and resilient agricultural sector.[10]

4.PROPOSED SYSTEM

Fig:System Architecture

The system architecture for the Smart Farmland for crop
prevention and animal intrusion detection integrates multiple
loT components to create a cohesive and automated solution.
At the heart of the system is the Raspberry Pi, which serves as
the central processing unit and controller. The Raspberry Pi is
connected to a high-resolution camera positioned strategically
to monitor the farmland. This camera captures real-time
images and videos, which are analyzed by the Raspberry Pi
using image processing algorithms to detect the presence of
animals. When an animal is detected, the Raspberry Pi
triggers the connected buzzer, which emits a loud sound to
scare the animal away from the crops.The Raspberry Pi
interfaces with a GSM module that provides -cellular
communication capabilities. When an intrusion is detected
and the buzzer is activated, the GSM module sends an SMS
notification to the farmer's mobile phone. This message
includes details about the intrusion, allowing the farmer to
respond promptly. The integration of these components
ensures that the system not only provides immediate
deterrence through the buzzer but also keeps the farmer
informed in real-time, enabling them to take further action if
necessary. This architecture ensures a comprehensive
approach to protecting crops and managing animal intrusions
effectively.

5. ADVANTAGES

1) By employing real-time monitoring and detection
technologies, the system helps prevent damage to
crops from animals. The automatic activation of
deterrents, such as buzzers, ensures timely responses
to potential threats, reducing the risk of significant
crop losses.

2) The GSM module provides immediate notifications
to farmers about animal intrusions, enabling them to
take swift action. This timely information helps in
minimizing damage and allows for rapid deployment
of additional measures if needed.

3) Automating monitoring and deterrence decreases the
reliance on continuous manual farmland surveillance.
This helps reduce labor costs while allowing farmers
to concentrate on other essential aspects of farm
management.

4) The system can collect and analyze data on animal
activity and environmental conditions. This data
provides valuable insights that can help in refining
farming practices, improving crop Yyields, and
making informed decisions about farm management.

5) The integration of loT components allows for
streamlined operations and a more efficient approach
to farm management. Automated systems respond
quickly to threats and changes, ensuring that the farm
operates smoothly and effectively.

6) The system can be scaled and adapted to different
sizes of farmland and various types of crops. This
flexibility makes it suitable for diverse farming
environments and needs.

6. CONCLUSIONS

In summary, the Smart Farmland system leverages loT
technology to enhance agricultural efficiency by preventing
crop damage and detecting animal intrusions. Utilizing a
Raspberry Pi, camera, buzzer, and GSM module, the system
offers a robust solution for protecting crops and ensuring
prompt communication with farmers. Its real-time monitoring
and automated responses improve farm management while
reducing the need for continuous manual oversight, leading to
better crop security and lower labor costs.

Looking ahead, advancements in machine learning, sensor
technology, and user interface design will further enhance the
system's accuracy, functionality, and ease of use. These
improvements will make the Smart Farmland system even
more effective and adaptable, supporting farmers in achieving
more efficient and sustainable agricultural practices. By
addressing existing limitations and expanding its capabilities,
the system will continue to be a valuable asset in modern farm
management and productivity enhancement.
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