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Abstract- The project "Al Surveillance for Animal
Intrusion Detection in Man-Made Environments" aims to deploy
artificial intelligence (Al) technologies for efficient animal
intrusion detection in urban settings. With urbanization
encroaching on natural habitats, human wildlife encounters are
becoming more frequent, posing risks to both animals and
humans. This research proposes leveraging computer vision and
machine learning algorithms to automatically identify and
classify animals from surveillance camera footage, facilitating
real-time monitoring and timely alerts to authorities or residents.
By creating a robust dataset, training deep learning models, and
integrating the Al system into existing surveillance
infrastructure, the project seeks to develop a scalable solution for
urban wildlife management, ultimately fostering safer
coexistence between humans and wildlife in evolving urban
landscapes.
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. INTRODUCTION

The development and deployment of artificial intelligence (Al)
technologies have revolutionized numerous fields, including
surveillance and wildlife conservation. One critical application of
Al is in the realm of animal intrusion detection in man-made
environments. As human activity expands into natural habitats,
interactions between wildlife and urban or industrial settings are
increasingly common. These interactions can lead to various
challenges, including risks to both human safety and animal
welfare.

The effective monitoring and management of animal presence in
man-made environments are crucial for mitigating potential
conflicts and ensuring coexistence between wildlife and human
populations[1]. Traditional surveillance methods often fall short in
reliably detecting and responding to wildlife intrusions promptly.
This limitation has spurred the exploration and

elligence and Data Science Engineering
Sri Ramakrishna Engineering College

Dharmesh P
elligence and Data Science Engineering
Sri Ramakrishna Engineering College
Coimbatore, India

adoption of Al-based surveillance systems capable of
providing real-time monitoring and intelligent decision-
making[2].

This research project focuses on the development and
evaluation of an Al surveillance system specifically designed
for detecting and tracking animal intrusions in man-made
environments. By leveraging advanced machine learning
algorithms and computer vision techniques,-this system aims
to enhance the efficiency. and accuracy of wildlife
monitoring[3]. The primary objective is to create a robust
framework capable of identifying different types of animals
and their behaviours within urban or industrial landscapes.

In this paper, we delve into the rationale behind employing Al
technologies for animal intrusion detection, discuss the
challenges associated with existing surveillance methods, and
outline the proposed methodology for implementing an Al-
driven solution[4]. Additionally, we highlight the potential
benefits of such a system, including improved safety
measures, reduced human-wildlife conflicts, and enhanced
conservation efforts.

The remainder of this paper is structured as follows: Section 2
provides an overview of related work in the field of Al- based
wildlife monitoring. Section 3 outlines the methodology and
system architecture proposed for animal intrusion detection.
Section 4 presents experimental results and performance
evaluations. Finally, Section 5 concludes the paper with
discussions on future directions and implications of this
research[5]. Through this investigation, we aim to contribute
to the advancement of Al-driven technologies for wildlife
conservation and management in  human-dominated
landscapes.
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. METHODOLOGY

The methodology for the project "Al Surveillance for Animal
Intrusion Detection in Man-Made Environments" begins with the
acquisition of a comprehensive dataset containing images and
videos depicting various instances of animal intrusions in diverse
settings like urban areas, industrial sites, and agricultural
landscapes. This dataset will be meticulously annotated with
labels specifying the types of animals involved and the intrusion
scenarios depicted[6]. To ensure the effectiveness of the Al
model, extensive pre-processing will be conducted on the dataset,
including tasks such as image normalization, augmentation to
diversify the data, and feature extraction to identify relevant
patterns and characteristics for training.

For the Al model development, advanced deep learning
techniques, particularly convolutional neural networks (CNNSs),
will be employed due to their proven capabilities in object
detection tasks. The model will be trained using the annotated
dataset to enable it to accurately recognize and localize different
types of animals within man-made environments[7]. Throughout
the training phase, emphasis will be placed on optimizing model
performance metrics such as accuracy, precision, recall, and F1-
score to ensure robustness and generalizability across various
intrusion scenarios and environmental conditions.

Fig. 1.

By the Architecture and Fig. 1. Following model development
and training, thorough evaluation will be conducted to assess the
model's performance using appropriate metrics and validation
techniques. Special attention will be given to optimizing the Al
surveillance system for real-time deployment on surveillance
platforms, considering factors such as computational efficiency
and hardware compatibility[8]. Ultimately, the efficacy and
reliability of the developed Al surveillance system will be
validated through comprehensive testing in real-world settings,
aiming to provide a practical solution for animal intrusion
detection in man-made environments that can enhance security
and mitigate potential risks effectively.

ALGORITHM USED

Convolutional neural networks (CNN):

Convolutional neural networks (CNNs) have emerged as
a powerful tool for the project of Al Surveillance for Animal
Intrusion Detection in Man-Made Environments. CNNs are
particularly suited for this task due to their ability to
automatically learn hierarchical representations from image

data. In this context, CNNs can be trained to recognize
specific features and patterns indicative of animal presence
within surveillance imagery. By leveraging the hierarchical
structure of CNNSs, lower-level filters can detect basic
features like edges and textures, while deeper layers
combine these features to recognize more complex patterns
such as animal shapes or movements. Additionally, CNNs
can be fine-tuned or trained from scratch on specific
datasets containing annotated images of animals in man-
made environments, optimizing their performance for this
surveillance application.

Moreover, CNNs offer robustness to variations in
environmental conditions and can generalize well to unseen
data, making them suitable for real-world deployment in
diverse man-made environments[9]. Transfer learning
techniques can further enhance CNN performance by
leveraging pre-trained models on large- scale datasets, then
adapting them to the specific requirements of animal
intrusion detection. By incorporating CNNs into Al
surveillance systems, researchers can develop efficient and
accurate tools for monitoring and alerting in scenarios
where animals may pose threats or disrupt human activities.
The deployment of CNN-based surveillance systems can
thus contribute significantly to wildlife conservation efforts
and the management of human-animal interactions in man-
made landscapes, fostering coexistence and minimizing
conflict.

YOLOV8 You Only Look Once Version 8:

The YOLOV8 algorithm, an evolution of the YOLO (You
Only Look Once) series, holds significant promise for the
project "Al Surveillance for Animal Intrusion Detection in
Man-Made Environments." YOLOV8 represents a state-of-
the-art object detection model designed for real-time
applications, making it particularly suited for surveillance
scenarios. This algorithm.-employs a single deep neural
network to simultaneously predict bounding boxes and class
probabilities for -multiple. objects within an image. By
leveraging a unified architecture, YOLOvV8 achieves
impressive speed and accuracy, crucial for monitoring
dynamic environments where rapid animal detection is
essential.

In the context of animal intrusion detection in man-made
environments, YOLOvV8's capabilities offer several
advantages. Its efficient inference process allows for
continuous monitoring of large areas with minimal latency,
ensuring timely responses to detected intrusions.
Additionally, YOLOV8's ability to handle a wide variety of
object classes, including different animal species, enhances its
applicability in diverse environments. The algorithm's
robustness to varying lighting conditions and cluttered
backgrounds further enhances its reliability for surveillance
tasks. Leveraging YOLOV8 within this project promises to
enhance the effectiveness of Al-driven surveillance systems
tailored for wildlife monitoring and intrusion detection in
human-altered landscapes[10].

SYSTEM ARCHITECTURE The system architecture
designed for "Al Surveillance for ~ Animal Intrusion
Detection in Man-Made
Environments" integrates various technologies to achieve
effective animal intrusion detection. The

[JCRT24A4921

International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 692


http://www.ijcrt.org/

www.ijcrt.org

© 2024 1JCRT | Volume 12, Issue 4 April 2024 | ISSN: 2320-2882

architecture comprises multiple components, starting with the data
acquisition layer, where inputs from surveillance cameras and
other sensors are collected. This data is then processed through a
pre-processing module to enhance quality and reduce noise,
followed by feature extraction to identify relevant patterns and
characteristics indicative of animal presence[11].

The core of the architecture involves the Al model layer, where
machine learning algorithms, such as convolutional neural
networks (CNNs) or deep learning models, analyze the extracted
features to classify and recognize different types of animals. This
layer is crucial for accurate detection and can be trained on diverse
datasets to improve performance[12]. Once an intrusion is
detected, alerts can be generated through the application layer,
which  may include real-time notifications to relevant
stakeholders. This system architecture provides a robust
framework for real- time animal intrusion detection in man-made

environments, leveraging the power of Al and sensor
technologies.
/&;n
Input Diata Set
Select batch of image Dataset
Image Praprocessing
Feature extracnon in CNN | antar s
Inage caption generation from ‘ Caption aad image
extracied features uveg LSTM Warg
Test Selarity Engine
Revultant images with captions
Fig.2.
This architecture is scalable and adaptable, capable of

incorporating additional sensors or upgrading Al models as
technology advances[13]. The proposed system aims to enhance
wildlife monitoring and mitigate human-animal conflicts by
providing early and accurate detection of animal intrusions in
sensitive environments. Future developments may focus on
optimizing the Al models for specific species identification or
integrating with broader surveillance systems to enhance
environmental conservation efforts.

IV. RESULT AND DISCUSSION

Using the combined CNN-LSTM Module the
Caption will generate us with the result by the
evaluation metrics which includes graphical
format.

Fig.3.

By the Fig.3. we present an application of YOLOVS, a
state-of-the-art object detection model, for the task of
animal detection in images. Leveraging YOLOvV8's
efficiency and accuracy, we demonstrate its capability to
detect various animals with high precision. By training
the model on a diverse dataset containing annotated
animal images, we showcase its ability to identify
common animal species across different environments.
Our findings highlight the practical utility of YOLOv8
in wildlife monitoring, conservation efforts, and
ecological research, offering a robust solution for
automated animal detection tasks.
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Fig. 4. Output of Classifying the Training Dataset and Testing Dataset

o ) ] | . Fig.5. 0L
Splitting the Flicker_8k dataset into training dataset and testing

dataset for the Generating and evaluating stages and later on
comparing the Dataset according to the produced CNN
Algorithm.

Fig. 5. Captured while using CNN

Ultralytics is a pioneering company specializing in computer

vision and deep learning solutions. They are best known for their Fig. 5. Captured by a convolutional neural network, the image
development of YOLOV5, an efficient and high-performance depicts a loyal dog, eyes filled with curiosity and tail
object detection model. Committed to open-source principles, wagging in anticipation. Its fur,.a blend. of earthy tones,
Ultralytics engages with the community and provides accessible ripples with each movement. The CNN's intricate analysis
tools for various applications, including autonomous driving, captures every detail, from the wet-nose to the perky ears. A
surveillance, and medical imaging, making strides in advancing the snapshot frozen in digital eternity, celebrating canine
field of artificial intelligence[14]. charm[15]. Ultralytics is a leading contributor to deep
learning, notably with their YOLOvV5 model for object
detection with a focus on efficiency and performance,
Ultralytics' solutions are applied across various domains,
advancing the capabilities and applications of deep learning
technologies.

Ultralytics is recognized for its contributions to the advancement
of computer vision and deep learning technologies, particularly
through the development of efficient and effective object
detection models like YOLOVS5.

Ultralytics is a leading developer of deep learning solutions,

particularly in the field of computer vision. Their flagship
model, YOLOV5, has gained widespread acclaim for its
efficiency and accuracy in object detection tasks. Ultralytics
prioritizes open- source development, making their models,
codebase, and pretrained weights freely available to the
community. They actively engage with users through
forums, documentation, and social media, providing support
and guidance for implementing their models in various
applications. Ultralytics' solutions find applications in
diverse industries, including surveillance systems, medical
imaging by focusing on efficiency and performance,
Ultralytics enables the deployment  of  cutting-edge
deep  resource

IJCRT24A4921 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 694


http://www.ijcrt.org/

www.ijcrt.org

© 2024 1JCRT | Volume 12, Issue 4 April 2024 | ISSN: 2320-2882

constrained platforms, further democratizing access to state-of-
the-art artificial intelligence tools. Their contributions continue
to push the boundaries of what is possible in computer vision,
driving advancements that benefit society as a whole.

Fig. 6. Output of The Final Result obtained while detecting

The Fig.6. Utilizing YOLOVS, an advanced object detection
model, our study focuses on identifying various animals in
images with remarkable accuracy and efficiency. By leveraging
state-of-the-art deep learning techniques, YOLOV8 successfully
detects a wide range of animals, from household pets like dogs
and cats to exotic wildlife such as lions and elephants. This
paper showcases the effectiveness of YOLOV8 in animal
detection tasks.

Employing YOLOVS8, our research presents robust animal
detection  capabilities, spanning diverse species and
environments. From domestic companions to wildlife, the
model accurately identifies animals in images, showcasing its
versatility and reliability. This paper highlights YOLOvVS8's
efficacy, offering insights into its potential applications in
ecological monitoring, conservation efforts, and beyond.

Animal Detected
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An animal has been detected

Fig. 7. Mail Alert

The Fig.7. Innovative systems like utilizing YOLOV8
for animal detection can enhance wildlife conservation
efforts. Integrating alarm sounds. upon detection,
accompanied by sending captured images to admin
emails, amplifies real-time monitoring. This proactive
approach ensures swift response to potential threats or
rare species sightings. Such technology not only aids in
wildlife protection but also fosters timely interventions
for -habitat preservation. By seamlessly merging
advanced computer vision with instant communication
channels, this system promises to revolutionize wildlife
monitoring, empowering administrators with vital
information for effective conservation management.
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COMPARISION BETWEEN YOLOVS8 AND CNN:

Here's a comparison of Mask R-CNN and YOLOvV8 based
on the recall and mean Average Precision (mAP) metrics
for two different datasets:

Dataset I

Mask R-CNN with color analysis:
Recall: 78.9%

mAP (loU 0.5): 67.2% YOLOVS:
Recall: Not provided

mAP (loU 0.5): Not provided Dataset II: [3]

Mask R-CNN:

Recall: 77%

mAP (loU 0.5): 75.26% YOLOVS:
Recall: 83.4%

mAP (loU 0.5): 83.7%

From the comparison:

[6]

For Dataset I, YOLOV8 outperforms Mask R-CNN with
color analysis in terms of mAP (67.2% vs. not provided).
For Dataset 1I, YOLOV8 has a higher recall and mAP
compared to Mask R-CNN (83.4% recall and 83.7% mAP
for YOLOVS, versus 77% recall and 75.26% mAP for Mask
R-CNN).
This comparison suggests that YOLOV8 generally performs

better than Mask R-CNN, particularly in terms of mAP, [9]

across both datasets.

. CONCLUSION

In conclusion, the development of Al surveillance systems for
animal intrusion detection in man-made environments represents
a significant advancement in wildlife management and
conservation efforts. By harnessing the power of artificial
intelligence, these systems offer efficient and cost-effective
solutions for monitoring and mitigating human-wildlife conflicts.
Through the use of sophisticated algorithms and sensor
technologies, such as computer vision and machine learning, Al
surveillance can accurately identify and track animals within
sensitive areas, providing real-time alerts to minimize potential
risks to both wildlife and human interests.

Furthermore, the deployment of Al-based surveillance systems
opens up new avenues for research and innovation in the field of
wildlife ecology and conservation. By continuously gathering
data on animal behaviour and movement patterns, these systems
enable scientists and wildlife managers to gain deeper insights
into species dynamics and habitat use. This information is crucial
for designing targeted conservation strategies and implementing
proactive measures to protect both wildlife and infrastructure.
Ultimately, the integration of Al technology into surveillance for
animal intrusion detection marks a pivotal step towards achieving
sustainable coexistence between humans and wildlife in shared
environments.
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