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Abstract: Human-wildlife conflict has become a major challenge near agricultural and forest border 
areas. This project proposes a Virtual Fencing Wild Animal Intrusion Detection System using camera-
based monitoring and intelligent detection techniques. The system detects animal movement using a 
surveillance camera and image processing methods. When an animal crosses the virtual boundary, the 
system sends an alert and activates deterrent methods such as buzzer or light to prevent intrusion. This 
non-physical fencing method reduces crop damage, improves safety, and provides an eco-friendly 
solution for wildlife management. The proposed system is cost-effective, reliable, and suitable for rural 
and forest-edge regions. 
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I. INTRODUCTION 

Human-wildlife conflict has increased significantly due to deforestation, habitat fragmentation, 

and expansion of agricultural lands near forest boundaries. Wild animals such as elephants, wild 

boars, and deer frequently intrude into farmland, causing crop damage and posing threats to 

human safety. Conventional fencing methods, including electric and physical barriers, are often 

expensive, difficult to maintain, and may harm wildlife. 

To overcome these limitations, this project proposes a Virtual Fencing Wild Animal Intrusion 

Detection System using camera-based monitoring and intelligent detection techniques. The 

system establishes a virtual boundary to detect animal intrusion in real time and generates 

alerts through warning mechanisms. This approach offers a non-invasive, cost-effective, and 

eco-friendly solution for protecting agricultural fields while promoting coexistence between 

humans and wildlife. 

Objective 
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1.Detect wild animal intrusion using cameras. 

2.Create virtual boundaries without physical fencing. 

3.Generate alerts when intrusion occurs. 

4.Reduce crop damage and improve farmer safety. 

5.Develop a low-cost smart monitoring system. 

Fig 1.1: Block diagram 

II. LITERATURE REVIEW 

Title 1: Camera-Based Wild Animal Intrusion Detection System Authors: Sharma et al. (2022), 

IEEE 

Summary: The system uses image processing and motion detection techniques to identify 

animal presence in real time. When intrusion is detected, warning alerts are generated to 

prevent crop damage. 

Title 2: IoT Based Smart Virtual Fencing for Wildlife Protection Authors: Kumar et al. (2021), 

IJERT 

Summary: The system detects animal intrusion and sends alerts to farmers through mobile 

notifications while activating deterrent devices such as buzzers and lights. The study highlights 

the effectiveness of integrating IoT for remote monitoring and real-time intrusion prevention. 

Title 3: Thermal Imaging Based Animal Intrusion Detection System Authors: Prakash et al. 

(2020), Elsevier 
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Summary: This work focuses on thermal imaging technology for detecting animal intrusion 

during nighttime and low-visibility conditions. By identifying heat signatures, the system 

effectively monitors wild animals even in darkness. 

Title 4: Deep Learning Approach for Wild Animal Detection Authors: Ramesh et al. (2023), 

Springer 

Summary: This paper uses Convolutional Neural Networks (CNN) for detecting and classifying 

wild animals from camera images. The system can differentiate between various animal species 

and reduce false detections. 

Title 5: AI Enabled Virtual Fencing for Human Wildlife Authors: Natarajan et al. (2024), IRJET 

Summary: This paper presents an AI-enabled virtual fencing system that combines computer 

vision and intelligent alert mechanisms. The system detects animal intrusion, analyzes 

movement patterns, and activates deterrent methods such as sirens and flashing lights. 

III. ELEVANCE OF THE WORK 

The development of the Virtual Fencing Wild Animal Intrusion Detection System is highly 

relevant in addressing the increasing human-wildlife conflict in agricultural regions near forest 

areas. Traditional fencing methods are costly, difficult to maintain, and sometimes harmful to 

animals, whereas the proposed system provides a smart, eco-friendly, and cost-effective 

alternative using camera-based monitoring and intelligent intrusion detection.  

 It helps prevent crop damage, improves farmer safety, and enables continuous surveillance 

through real-time alerts whenever animals cross the virtual boundary. 

This system also supports wildlife conservation by reducing the need for harmful physical 

barriers while promoting safe coexistence between humans and animals. Furthermore, the 

project contributes to smart agriculture and automation by offering an innovative technological 

solution for border security and intrusion prevention. 

By integrating detection and alert mechanisms, the system provides rapid response to animal 

intrusion and minimizes economic losses for farmers 

In addition, the proposed work improves monitoring efficiency in remote and vulnerable areas 

where manual surveillance is difficult. 

The use of intelligent surveillance also supports modern technological advancements in image 

processing and security systems. Hence, this work has significant relevance in environmental 

protection, agricultural safety, and sustainable wildlife management. 

 

 



 
 

 Balamurugan S et.al                                                    Journal of Science Technology and Research (JSTAR) 
 

Volume No.7, Issue No.1 (2026)  4 
 

IV. PROPOSED WORK 

The proposed Virtual Fencing Wild Animal Intrusion Detection System is designed to detect and 

prevent wild animal intrusion using camera-based monitoring and intelligent detection 

techniques. In this system, a surveillance camera continuously monitors the protected area and 

creates a virtual boundary around the farmland or restricted zone. 

V. METHODOLOGY 

The methodology of the Virtual Fencing Wild Animal Intrusion Detection System consists of 

continuous monitoring, detection, and alert generation. First, a surveillance camera is placed to 

monitor the protected area and establish a virtual boundary. The captured video is processed 

using image processing or object detection techniques to identify animal movement. When an 

animal enters the defined boundary, the system analyzes the intrusion and verifies the 

presence of the object. Once intrusion is confirmed, an alert mechanism such as a buzzer, 

warning light, or notification is activated to prevent animal entry and inform the user. The 

system operates continuously for real-time surveillance and intrusion prevention. Data related 

to intrusion events can also be stored for monitoring and analysis. This methodology provides 

an efficient, non-invasive, and cost-effective solution for reducing human-wildlife conflict while 

improving agricultural protection and safety in forest-border regions. 

VI. SYSTEM DESIGN 

The system design of the Virtual Fencing Wild Animal Intrusion Detection System consists of 

several integrated hardware and software components working together for continuous 

monitoring and intrusion prevention. The main component of the system is a surveillance 

camera or webcam, which continuously captures live video from the protected agricultural or 

border area. The captured video is sent to a processing unit where image processing and object 

detection algorithms analyze each frame to identify animal movement. A virtual boundary is 

predefined within the monitoring region, and whenever an animal crosses this boundary, the 

system recognizes it as an intrusion event. 

After intrusion detection, the alert unit is activated to generate warning signals such as buzzer 

alarms, flashing lights, or notification messages to inform the user and deter the animal from 

entering further. The system may also include data storage for recording intrusion events for 

future analysis and monitoring. The processing unit acts as the control center, coordinating 

video analysis, boundary checking, and alert generation. The overall design ensures real-time 

detection, quick response, and continuous surveillance with minimal human intervention. This 

integrated system provides a reliable, eco-friendly, and cost-effective solution for reducing crop 

damage, improving farmer safety, and supporting sustainable wildlife intrusion management. 
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Fig 6.1: System design 

VII. RESULT AND DISCUSSION 

The proposed Virtual Fencing Wild Animal Intrusion Detection System successfully detects 

animal movement and identifies intrusion when animals cross the virtual boundary. The 

camera-based monitoring system provided continuous surveillance and generated real-time 

alerts through warning mechanisms such as buzzer or light signals. The system effectively 

reduced the need for manual monitoring and demonstrated reliable intrusion detection 

performance. The proposed approach helps prevent crop damage and improves safety in 

agricultural areas near forests. The results show that the system is cost-effective, eco-friendly, 

and suitable for practical implementation, while future improvements can enhance detection 

accuracy and automation using advanced artificial intelligence techniques. 

VIII. CONCLUSION 

The Virtual Fencing Wild Animal Intrusion Detection System provides an effective and 

intelligent solution for reducing human-wildlife conflict in agricultural areas near forest regions. 

By using camera-based monitoring and virtual boundary detection, the system can identify 

animal intrusion in real time and generate warning alerts to prevent crop damage and improve 

farmer safety. Unlike traditional fencing methods, the proposed system is non-invasive, eco-

friendly, and cost-effective, making it suitable for practical implementation in rural areas. The 

integration of surveillance, detection, and alert mechanisms ensures continuous monitoring 

with minimal human intervention. The project also supports wildlife conservation by reducing 
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the use of harmful physical barriers while promoting safe coexistence between humans and 

animals. Overall, the proposed work demonstrates a reliable approach for intrusion prevention 

and smart agricultural protection. Future enhancements can include artificial intelligence, IoT-

based remote monitoring, and improved animal classification for greater efficiency and 

automation. 
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