
© June 2025 | IJIRT | Volume 12 Issue 1 | ISS: 2349-6002 

IJIRT 181552   INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY      4167 

Animal Intrusion Detection System Using Deep 

Learning 
 

 

Jebin S.M1, Abinesh.M2, Chandra Kalips. R3, R.Jegana M.E * 
1,2,3Department of Information Technology 

*Assistant Professor, Department of Information Technology  

 

Abstract: The project's goal is to create a robust 

animal incursion detection system that uses the 

YOLOv8 model to improve wildlife monitoring by 

correctly recognising animal presence in picture data. 

The system uses a deep learning technique and takes 

use of the YOLOv8 architecture, which is well-known 

for its effectiveness in object detection. The 

development process begins with dataset preparation, 

which entails unzipping and meticulously organising 

picture files to enable organised input throughout the 

training phase. To get the best detection performance, 

the model is fine-tuned using critical parameters such 

as picture size, batch size, and training epochs. A 

configuration file (model.yaml) guides training and 

allows the system to recognise a wide range of animal 

classifications. After training, the system is evaluated 

on curated picture samples, using a preset confidence 

level to accurately filter and identify probable animal 

invasions. The detection results are visualised with 

OpenCV and Matplotlib, allowing for detailed 

examination of the model's accuracy. This complete 

approach combines modern computational approaches 

to provide a reliable and scalable solution for 

identifying and monitoring animal activity in a variety 

of settings. 
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I.INTRODUCTION 

 

Wildlife monitoring is vital for understanding 

animal behaviour and effectively managing 

ecosystems, addressing critical issues including 

habitat preservation and human-animal conflict 

resolution. This research focusses on developing an 

animal incursion detection system based on the 

YOLOv8 model, which uses sophisticated deep 

learning algorithms to recognise objects efficiently 

and accurately. The system is meant to detect animal 

presence in photos with high precision after training 

the model using a selected dataset that includes a 

range of animal categories. To guarantee optimal 

performance, the training procedure includes 

configuring key parameters such as picture size, 

batch size, and training epochs. A thorough 

approach to dataset preparation is used, ensuring 

that the photos are properly organised for optimal 

model training. The identification results are 

analysed and visualised using tools such as OpenCV 

and Matplotlib, providing a thorough evaluation of 

the model's accuracy and capacity to recognise 

various animal groups. This program demonstrates 

the potential for combining machine learning 

techniques to improve monitoring systems, therefore 

helping to animal conservation and ecosystem 

management initiatives. 

 

1.1 WILDLIFE MONITORING 

 

Wildlife monitoring is a comprehensive approach 

that involves following and investigating animal 

populations and their interactions in ecosystems. It 

provides as a foundation for biodiversity 

conservation and environmental management. 

Wildlife monitoring uses modern technology such 

as sensor networks, satellite imaging, and machine 

learning algorithms to give significant insights on 

animal behaviour, migration patterns, and 

population dynamics. This information aids in 

developing plans to protect endangered species, 

manage natural resources, and reduce possible 

dangers associated with habitat or ecosystem 

changes. Such methods are increasingly being 

combined with automated analysis to improve 

monitoring accuracy and promote environmental 

sustainability. 

 

1.2 ANIMAL DETECTION 

 

Animal detection is the identification and 

categorisation of animals in various types of data, 

such as photographs or videos, using modern 

computer approaches. This method is commonly 

used in environmental research, agriculture, and 

safety systems to detect animal movements and 

presence. Machine learning models, particularly 
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those that use neural networks, are intended to 

detect patterns, forms, and characteristics that 

distinguish species. This method improves detection 

accuracy while also reducing mistakes in large-scale 

monitoring operations. Such systems are also used 

to measure animal number and distribution, which 

helps to improve habitat management and ecological 

research. 

 

1.3 YOLOV8 MODEL 

 

The YOLOv8 model, an acronym for "You Only 

Look Once," is a cutting-edge deep learning 

algorithm optimized for object detection tasks. Its 

architecture allows for efficient identification and 

classification of objects within datasets by dividing 

images into grids and predicting bounding boxes 

and class probabilities. The YOLOv8 model stands 

out for its high speed and accuracy, making it 

particularly suitable for detecting multiple classes in 

complex datasets. With the flexibility to adjust 

parameters like image resolution, learning rate, and 

training epochs, the model can be fine-tuned for 

specific applications, ensuring robust performance 

in detecting and classifying objects across diverse 

domains. 

 

1.4 DEEP LEARNING TECHNIQUES 

 

Deep learning techniques form the foundation of 

modern artificial intelligence, enabling systems to 

process and analyze vast amounts of data with 

remarkable precision. These techniques rely on 

layered neural networks that simulate the workings 

of the human brain to recognize patterns, extract 

features, and make predictions. In the context of 

image and object detection, deep learning models 

learn from labeled datasets to classify objects and 

identify their locations accurately. Techniques such 

as convolutional neural networks (CNNs) and 

transfer learning enhance the ability to adapt to new 

tasks with minimal adjustments. Deep learning has 

revolutionized fields like bioinformatics, 

environmental monitoring, and industrial 

automation, providing tools to solve complex 

problems with enhanced efficiency and scalability. 

 

II. LITERATURE REVIEW 

 

In this research, Alexander Buslaev et al. suggest 

data augmentation, which is a widely used strategy 

for boosting the number and variety of labelled 

training sets by exploiting input modifications that 

retain matching output labels. In computer vision, 

picture augmentations have become a popular 

implicit regularisation strategy for combating 

overfitting in deep learning models and are widely 

utilised to enhance performance. While most deep 

learning frameworks provide basic picture 

transformations, the list is often restricted to variants 

on flipping, rotating, scaling, and cropping. 

Furthermore, picture processing performance varies 

between existing image augmentation frameworks. 

Albumentations is a quick and versatile open source 

library for image augmentation that includes a wide 

range of image transform operations and serves as 

an easy-to-use wrapper for other augmentation 

libraries. We cover the design concepts that guided 

Albumentations' implementation, as well as an 

overview of its core features and special 

capabilities. Finally, we present instances of image 

augmentations for various computer vision 

applications and show that Albumentations 

outperforms other frequently used image 

augmentation tools on most image transform 

operations. Modern machine learning models, such 

as deep artificial neural networks, frequently feature 

a huge number of parameters, allowing them to 

generalise successfully when trained on enormous 

volumes of labelled data [1]. 

 

Jaqueline J. Brito et al. [2] suggest in this research 

that computational tools have transformed the 

landscape of current biology.  While the biomedical 

community relies more on computational 

technologies, academic institutions, sponsors, and 

publishers vary in their enforcement of open data, 

open software, and reproducibility.  Publications 

may include academic software for which critical 

elements, such as source code and documentation, 

are or will become inaccessible.  Publications 

lacking such information jeopardise the function of 

peer review in assessing technical strength and 

scientific contribution.  Incomplete supplementary 

information for an academic software program 

might prejudice or limit any future work done with 

the tool.  We make eight proposals across four areas 

to promote reproducibility, transparency, and rigour 

in computational biology, which are precisely the 

principles that should be emphasised in life science 

courses.  Our recommendations for enhancing 

software availability, usability, and archival stability 

are intended to encourage a long-term data science 

ecosystem in biomedical and life science research. 
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Janusz Kacprzyk et al. [3] proposed in this work that 

the series "Advances in Intelligent Systems and 

Computing" include papers on the theory, 

applications, and design approaches of Intelligent 

Systems and Intelligent Computing.  Almost every 

field is covered, including engineering, natural 

sciences, computer and information science, ICT, 

economics, business, e-commerce, environment, 

healthcare, and life sciences.  The list of topics 

spans all of the areas of modern intelligent systems 

and computing, such as: computational intelligence, 

soft computing, including neural networks, fuzzy 

systems, evolutionary computing and the fusion of 

these paradigms, social intelligence, ambient 

intelligence, computational neuroscience, artificial 

life, virtual worlds and society, cognitive science 

and systems, perception and vision, DNA and 

immune-based systems, self-organising and adaptive 

systems. 

 

Pritul M Dave et al. [4] proposed in this work. 

Traffic congestion and the increase in the number of 

cars have become a major concern worldwide. One 

of the problems with traffic management is that the 

traffic signal timer does not change. As a result, 

even if there are no or a few vehicles on the road, 

one must wait longer, which wastes fuel and 

contributes to pollution. Prior work on smart traffic 

control systems repurposed the Internet of Things, 

Time Series Forecasting, and Digital Image 

Processing. Computer vision-based smart traffic 

management is a developing field of study. As a 

result, a real-time traffic signal optimisation system 

is described, which employs Machine Learning and 

Deep Learning techniques to estimate the ideal time 

for cars to vacate the lane. This study focusses on a 

two-step strategy. The first step is to determine the 

number of independent categories in the vehicle 

class. For this, the You Only Look Once version 4 

(YOLOv4) object detection approach is used. The 

second phase involves implementing an ensemble 

approach known as eXtreme Gradient Boosting 

(XGBoost) to forecast the ideal timing for the green 

light window. 

 

Hardiki Deepak Patil et al. have proposed in this 

study A fatal confrontation is being witnessed 

between India's expanding population and its 

animals. Some of its most serious consequences are 

injury, loss of life, property damage, agricultural 

damage, a hazard to animals, and habitat 

devastation. Electric fences, trenches, manual 

monitoring, guard dogs, and other habitat-protection 

options have been shown to be impermanent, non-

economic, and dangerous to both animals and 

humans. To address this issue and ensure the safety 

of both wild animals and humans, a mitigation 

strategy is necessary. While there are numerous 

existing IoT-based Animal Surveillance and 

Repellent systems, including Artificial Intelligence 

can improve efficiency and push ahead the barriers 

that are now constrained by the use of IoT alone. 

The proposed system aims to protect human 

habitation and livestock on the outskirts of the forest 

area by developing an automated system that detects 

the intrusion of wild animals and repels them back 

into the forest without causing any harm, thereby 

reducing the dangerous consequences of the 

conflict. India has around 708,273 square kilometres 

of forest area, accounting for over 21.54% of our 

total land area and home to nearly 500 species of 

animals [5]. 

 

III.EXISTING SYSTEM 

 

Wildlife monitoring and analysis have been an 

important study topic for many decades. In this 

research, we concentrate on wildlife monitoring and 

analysis using animal detection from natural 

sceneries captured by camera-trap networks. The 

picture sequences produced from camera traps are 

excessively crowded, making it difficult to 

distinguish animals, resulting in poor detection rates 

and significant false discoveries. To address this 

issue, we employed a camera-trap database with 

potential animal recommendations from a multilayer 

network cut in the spatiotemporal domain. These 

suggestions are utilised to develop a verification 

step that determines if a particular patch is animal or 

background. We built an animal detection model 

with self-learned Deep Convolutional Neural 

Network (DCNN) features. This efficient feature set 

is then utilised for classification with cutting-edge 

machine learning methods, including support vector 

machine, k-nearest neighbour, and ensemble trees. 

Our extensive results demonstrate that our detection 

model using DCNN features achieves an accuracy 

of 91.4% on a conventional camera-trap dataset. 

 

IV.PROPOSED SYSTEM 

 

The suggested system is based on a YOLOv8-based 

object detection architecture, which allows for quick 

animal identification in a variety of situations. It 
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includes a rigorously curated collection of photos 

from numerous animal species, which ensures 

thorough training to improve detection accuracy and 

model generalisation. The training method include 

fine-tuning hyperparameters such as picture size, 

batch size, and epoch count to improve the system's 

performance for certain detection tasks. The 

detection workflow examines input photos and uses 

the trained model to identify animals, producing 

outputs with matching confidence levels. 

Furthermore, the system includes a user-centric 

visualisation component that shows detection 

findings within input photos, providing an easy 

interface for interpreting results and evaluating the 

system's accuracy. 

 

A. LOAD DATA 

 

This module imports the picture dataset from 

storage, ensuring that it is organised and easily 

available to the processing pipeline. The photos are 

classified into predetermined classifications to 

provide a structured dataset for effective processing. 

This stage also verifies data integrity by checking 

for missing or damaged files. In addition, the 

module creates the related labels in the appropriate 

annotation format, guaranteeing compatibility with 

the YOLOv8 model, which relies on exact 

annotations for efficient training. 

 

B. PRE-PROCESSING 

 

This module transforms the dataset to standardise 

the model's input. Images are adjusted to fit the 

YOLOv8 architecture's input dimensions, 

guaranteeing uniformity throughout the collection. 

The photos' pixel values are normalised to increase 

processing performance and reduce the impact of 

changing lighting conditions. Data augmentation 

techniques like as flipping, rotation, and scaling are 

used to improve the diversity of training samples, 

lowering the risk of overfitting. The annotations for 

the pictures are modified to reflect these 

modifications, ensuring that the training process 

remains accurate. 

C. FEATURE EXTRACTION 

 

This session focusses on using the YOLOv8 

network to recognise and extract key elements from 

photos. Convolutional layers in the network analyse 

pictures at different sizes, catching both global and 

local characteristics. The module also uses multi-

scale feature aggregation approaches to improve the 

detection of objects of different sizes and forms. By 

generating high-dimensional feature maps, the 

model learns to discriminate between distinct 

classes and properly find objects in pictures. 

 

D. TRAINING AND TESTING MODEL 

 

In this module, the YOLOv8 model is trained on the 

preprocessed dataset using a supervised learning 

approach. The model's weights are initialized and 

iteratively updated through backpropagation and 

gradient descent techniques, aiming to minimize the 

loss function. Hyper parameters such as batch size, 

learning rate, and the number of epochs are tuned to 

optimize performance. The testing phase follows, 

where the trained model is evaluated on an 

independent dataset to assess its ability to generalize 

by detecting and classifying objects it has not 

encountered during the training process. 

 

E. MODEL EVALUATION 

 

This module involves evaluating the performance of 

the trained YOLOv8 model using various metrics. 

Precision measures how accurate the model's 

predictions are, while recall assesses the model's 

ability to identify all relevant objects. The F1 score 

provides a balanced evaluation by combining both 

precision and recall. Other metrics, such as 

Intersection over Union (IoU), are used to measure 

the overlap between the predicted and ground truth 

bounding boxes. These evaluation metrics help 

identify areas of strength and weakness in the 

model, providing valuable insights to guide future 

improvements in the training process. 

 



© June 2025 | IJIRT | Volume 12 Issue 1 | ISS: 2349-6002 

IJIRT 181552   INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY      4171 

 

SYSTEM FLOW DIAGRAM 

 

ALGORITHM DETAILS 

 

The method starts by unzipping and organising 

picture files to create a structured input for training. 

It then fine-tunes the YOLOv8 model using 

hyperparameters like picture size, batch size, and 

training epochs to improve its performance for 

animal detection. A configuration file directs the 

training, allowing the model to properly handle 

several animal classifications. During training, the 

model's weights are systematically changed via 

backpropagation, improving its ability to recognise 

certain animal traits. Once trained, the detection 

workflow examines incoming photos using the 

model to identify animals and provide confidence 

ratings. The detection outputs are visualised with 

OpenCV and Matplotlib, allowing for real-time 

interpretation and confirmation of results. Finally, 

the system combines these elements into a strong 

framework, resulting in a scalable and efficient 

solution for wildlife monitoring and animal entry 

detection. 

 

V. RESULT ANALYSIS 

 

The project's outcome analysis demonstrates the 

overall efficacy of the YOLOv8-based model in 

recognising animal invasions across several test 

photos.  After assessing the model's performance, 

important metrics such as accuracy, recall, and F1 

score were examined to better understand the 

system's capacity to reliably identify animals while 

minimising mistakes.  Precision was high, showing 

that the model accurately recognised the vast 

majority of the animals in the test dataset, and recall 

proved the model's ability to detect all relevant 

items.  The F1 score, a balanced measure of 

accuracy and recall, validated the model's strong 

performance.  The intersection over union (IoU) 

measure was used to assess the predicted bounding 

boxes' accuracy in respect to real item placements, 

and the findings revealed a high overlap, suggesting 

accurate object localisation.  Despite this, several 

difficulties were encountered, notably in spotting 

smaller creatures or those partially hidden in the 

photos, indicating opportunities for further 

development.  The system worked effectively under 

a variety of picture circumstances, proving its 

generalisability.  Overall, the study demonstrates the 

model's performance in reaching the project 

objectives, with space for improvement in certain 

areas to improve its robustness and accuracy. 

 

VI. CONCUSION 

 

Finally, the proposed system indicates the feasibility 

of using sophisticated deep learning algorithms for 

efficient object recognition, notably in the context of 

animal incursion detection. Through methodical 

training, testing, and assessment, the model has 

demonstrated its capacity to correctly recognise and 

categorise diverse animal species from photos. The 

integration of critical modules, such as dataset 

preparation, preprocessing, feature extraction, and 

model assessment, has improved the system's 

overall performance. While the model is highly 

accurate, more testing and refining will improve its 

capabilities. This approach not only advances the 

subject of wildlife monitoring, but it also 

demonstrates the broader uses of deep learning in 

enhancing detection procedures across other 

domains. With more optimisation and scalability, 

the system has the potential to be adapted for larger 

use cases, guaranteeing that it can satisfy a variety 

of requirements efficiently. 

 

VII. FUTURE WORK 

 

Future work for this system will entail increasing its 

ability to detect a broader range of animal species by 
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supplementing the dataset with more diverse and 

detailed photos. Furthermore, enhancing the model's 

ability to withstand a variety of environmental 

circumstances, such as changes in lighting, weather, 

or background clutter, will be a priority. Future 

advances may include optimising the model's 

performance to lower computing resource 

requirements, making it more suitable for 

deployment in resource-constrained contexts. 

Another area for advancement is the use of more 

complex detection techniques, such as multi-object 

tracking, to follow animal movements over time. 

Furthermore, investigating the model's use in other 

industries, such as plant disease detection or 

monitoring systems, might lead to new research and 

implementation opportunities. To remain relevant as 

technology and data processing techniques advance, 

the system's design must be updated on a continuous 

basis, and its algorithms refined. 
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