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ABSTRACT

Forestry workers and rural residents are
becoming more and more concerned about the
problem of animal assaults. Both drones and
surveillance cameras are often used to monitor
the movements of wild animals. To identify the
sort of animal, track its movement, and offer its
position, an effective model is necessary. The
safety of both people and foresters may then be
guaranteed by sending alert signals. Although
methods based on computer vision and machine
learning are widely employed for animal
identification, their cost and complexity make it
challenging to get adequate results. In order to
identify animals and provide warnings
depending on their behaviour, this research
proposes a Hybrid Visual Geometry Group
(VGG)—19+ Bidirectional Long Short-Term
Memory (Bi-LSTM) network. To enable prompt
action, these notifications are sent by Short
Message Service (SMS) to the nearby forest
office. With an average classification accuracy
of 98%, a mean Average Precision (mAP) of
77.2%, and a Frame Per Second (FPS) of 170,
the suggested model demonstrates significant
gains in model performance. Using 40,000
photos from three distinct benchmark datasets
with 25 classes, the model was evaluated both
subjectively and statistically. Its mean accuracy
and precision were higher than 98%. This
approach is a dependable way to save human life
and provide precise information based on
animals.
I. INTRODUCTION

Generally speaking, the constant stream of
information and the crowded backdrops make it
difficult for researchers to spot animal
behaviour. Numerous animal groups exist, each
having a unique set of features on its face, snout,
body, and tail. A strong framework must be
created in order to analyse large feature maps
and recognise and classify such creatures in
video sequences. Such advancements in real-
time scenarios need significant GGPU-based
processing capabilities as well as vast amounts
of video data for testing and training.
Furthermore, in order to provide believable
findings, the integrating approaches should treat
the data intelligently. The need for creating such
a program to identify animal activity in forested
areas is thus quite great.  Even though this
technology age has seen many breakthroughs,
more study is still needed in this field to develop
a solid model. By doing this, we can protect
people from unexpected animal assaults and
provide forest authorities with alarm messages
that include location data so they can respond
quickly. Better monitoring services are provided
by these devices, which also assist in tracking
animal activity and identifying instances of
human hunting or wildlife disturbance. These
activity clusters provide significant challenges in
the field of deep learning, such as monitoring an
item, determining its activity, and
This work's research

animal
producing alarm signals.
explores the developments in sophisticated
neural network-based architectures and video
analysis algorithms. Impressive outcomes in

picture identification, classification, and creation
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tasks have been achieved by recent
advancements in Deep Learning approaches [1].
As a result of these advancements, we
concentrate on creating a reliable model for
tracking animal behaviour and notifying forest
officials of any unusual activity, such as hunting
or animals intruding into agricultural or
residential areas. The creation of the suggested
model looks at this from many

perspectives in order to provide a more effective

issue

answer.
Techniques for object recognition are
essential for comprehending the elements of
pictures and the connections between them. It
expressly gives the movement and activity-based
data in the case of videos. The traditional
approaches provide observable outcomes and
use manually designed processes [2], [3] for
feature extractions. This work is efficiently
handled via the creation of deep learning
models, which lowers the overheads seen in
previous research. Traditional machine learning
techniques were used in earlier research to
recognise objects, however they run into
problems when dealing with multimodal inputs
and large datasets. The deep model integrates
the pertinent features to create feature maps and
efficiently manages an image's features to
investigate the finely tailored inquiry on pixels.
Without the need for human interaction, feature
maps make it simple to understand an object's
structure and anticipate its patterns, curves,
edges, and contours. Deep learning models are
designed to scale massive amounts of data and
manage such intricate data structures. To get
high accuracy outcomes, the deep neural
network  performance is regulated by
regularisation and hyperparameter optimisation
strategies. Object detection algorithms are often
used in a variety of disciplines, including salient
object  identification  [7], [8], scene
understanding [6], and face detection [4], [5].

Research on the detection of animal
activity is still in its early stages. For the
preceding methods to provide believable results,
they must be improved and adjusted. A total of
40K photos from four distinct benchmark
datasets were utilised. Using appropriate picture
sizes and quality criteria, the suggested model
has been assessed both
However, it's

subjectively and
quantitatively. clear that
combining several deep networks in a hybrid
fashion increases the model development's
complexity overhead. On a mix of object
identification and class prediction tasks,
however, the effective application of such
algorithms yields unthinkable outcomes [9]. In
light of this, we suggest a new method called
"hybrid VGG—19+Bi-LSTM  networks" to
identify animal activity and provide alarm
messages in the event of an issue. The
movement of animals in dark and forested
environments is tracked using a unique network
that is suggested to identify the actions of many
animal groups at the same time [10]. The
suggested method classifies the animal kind
using VGG—19 pre-trained networks, and the
Bi-LSTM network generates text-based warning
messages using position data. Videos from
night vision and security cameras provide both
temporal and spatial dynamics. BI-LSTM
recurrent networks efficiently manage the
temporal details, whereas VGG—19 networks
deal with spatial information [11].

Additionally, experimental findings

are shown to investigate the legitimate
justification outcomes and compare the
suggested  methodology  with  previous

approaches. The quality of our work is shown
by the detailed explanation of the specifics of
the many stages of development [12]. Finding
the desired outcomes in object detection and
classification models is quite difficult. The
model performance bottleneck causes poor
performance and deteriorates the overall
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development process in large-scale situations. A
greater variety of strategies were used in the
previous research to address these situations
[13]. Even while the models result in significant
increases in accuracy, their performance during
testing is subpar.

The following is a
contributions and goals of the suggested
techniques: 1) To achieve higher recognition
accuracy, the suggested Hybrid VGG-19+Bi-
LSTM model is constructed utilising deep neural
networks with calibrated
hyperparameters.

2) The suggested model uses innovative hybrid

summary of the

precisely

techniques in an effort to get exceptional
categorisation results.

3) "The suggested system provides foresters
with faster SMS alert services and more accurate
prediction performance regarding animal
detection."

The following is the arrangement of the
paper's remaining sections: While Section III
outlines the suggested VGG—19+Bi-LSTM
system design and implementation specifics,
Section II examines comparable studies and
The
experimental outcomes of the suggested model

points out flaws in earlier advances.

assessment for four distinct benchmark datasets
are shown in Section IV. The description of the
whole study and its potential future applications
is concluded in Section V.

II. LITERATURE SURVEY

"A survey on scene understanding," S.
Chitrakala and S. Aarthi

Scene comprehension has gained significant
traction in computer vision in recent years
because it can see, analyse, and develop an
interpretation of a dynamic scene in real time,
leading to new discoveries. A scene is a
meaningful perspective of a real-world setting
that includes a variety of items and surfaces.
While scenes are spread in space and act inside,
objects are compact and act upon. Colours,

luminosity, contours, shapes, parts, textures, and
semantic context are just a few of the qualities
that may be used to convey visual information.
Making robots seem human is the aim of scene
understanding, which aims to fully comprehend
visual scenes. With the help of key disciplines
like computer vision, cognitive engineering, and
software engineering, scene understanding 1is
impacted by cognitive vision. Many prestigious
colleges, including Boston University, Stafford
Vision Lab, Scene Grammar Lab, Air Lab,
Laboratory Machine Vision, and Pattern
Recognition, have been steadfastly striving for
further advancements in this field as a result of
its tremendous An detailed
examination of scene understanding using a
variety of techniques and methodologies is
included in this study.

"A joint representation of region layout and
hierarchy is the connected segmentation tree,"

S. Todorovic and N. Ahuja,

The connected segmentation tree (CST), a novel
object representation proposed in this research,

expansion.

represents the object's canonical qualities in
terms of the spatial, geometric, and photometric
adjacency and confinement aspects of its
individual picture areas. In addition to the
recursive embedding structure that is already
present in the objectpsilas segmentation tree
(ST), CST is created by supplementing the ST
Thus,
CST is a region adjacency graph hierarchy. An
expansion to regions of the Voronoi diagram for

with inter-region neighbour linkages.

point patterns is used to calculate a regionpsila's
neighbours. matched the CST graph
representations of unlabelled training pictures
and fusing their maximum matched subgraphs is
the formula for unsupervised learning of a
category's CST model. By concurrently looking
for the most salient nodes (areas) and the most
salient edges (containment and neighbour links
of regions) throughout the picture graphs, a
novel learning technique is put forward that
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maximises the model structure. All instances of
the category are simultaneously detected,
segmented, and recognised when the category
model is matched to the CST of a fresh picture.
These outcomes are then semantically explained.
"An empirical investigation into machine
learning algorithms for the prediction of heart
disease,"

N. K. Kumar, D. Vigneswari, P. K. Rangarajan,
and T. A. Assegie,

Machine learning has improved its precision
and accuracy in classifying clinical cardiac
disease datasets in recent years. Nonetheless,
research indicates that the prediction model's
performance is significantly impacted by the
calibre of the heart disease feature utilised for
training.  Therefore, using recursive feature
elimination with cross-validation (RFECV), this
work aims to investigate how the quality of heart
disease characteristics affects the machine
learning model's performance in heart disease
prediction. The research also looks at heart
disease characteristics that have a big impact on
model results. The University of California
Irvine (UCI) machine learning dataset is the
source of the experimental dataset. Support
vector machines (SVM), logistic regression
(LR), decision trees (DT), and random forests
(RF) are used in the experiment. the SVM, LR,
DT, and RF models' respective performances.
The outcome seems to demonstrate that the
feature's quality has a major impact on the
model's performance. All things considered, the
experiment demonstrates that RF performs better
than other methods. In conclusion, RF has a
99.7% prediction accuracy.
"Detecting animals with a deep
algorithm,"

learning

N. Banupriya, S. Saranya, R. Swaminathan, S.
Harikumar, and S. Palanisamy, "Vehicular-
animal collisions pose a growing risk to both
people and wildlife." Observing wild creatures
effectively is essential. Both  wildlife

conservation and the reduction of human-
wildlife conflicts need affordable methods for
watching the behaviour of wild animals.
Therefore, the identification of wild animals
requires an effective technique. It is difficult to
manually identify every species since there are
so many distinct kinds. Tracing animals and
preventing accidents involving animals and
vehicles are two benefits of animal detection.
Effective deep learning techniques will be used
to do this. The goal is to develop an algorithm
for identifying untamed animals. The model is
constructed using the depth-wise separable
convolution layer, which blends depth-wise and
pointwise convolution.  To preserve edge
characteristics and control the output image's
size, the proposed model inserts zero padding.
The suggested method is tested using IWildCam
data. With an intersection over union value of
0.878 for detection and 99.6% accuracy for wild
animal categorisation, we obtained encouraging
findings.

II1. SYSTEM ANALYSIS AND DESIGN

EXISTING SYSTEM

Using a cross-frame temporal patch verification
method for temporal details and a multi-level
graph cut approach for geographical features, the
authors Zhang et al. suggested wild animal
identification. The model examines the camera
trap recordings' background and foreground
information. Based on crowded backdrop films,
this method segments the animal item from
natural situations using a Camera trap and
Change Detection net dataset. Despite having a
high detection rate, the model struggles to
identify important characteristics like location
and human interruptions. Convolutional neural
networks (CNNs) were suggested by the authors
[14] for animal detection, and Iterative
Embedded Graph Cut (IEGC) techniques were
suggested for creating regions over images,
DeepCNN features, and machine learning
classification algorithms [15] for classification.
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Even though these models confirm whether the
extracted patches are background or animal,
their classification performance still needs to be
improved.

Deep learning techniques for object detection
reached new heights in computer vision
applications. Higher assistance for identifying
different things in an image or video is provided
by the wuse of object localisation and
classification algorithms for object detection.
We can determine how many items there are and
how active they are based on the extracted
findings. Vehicle number plate recognition,
traffic monitoring, identifying vehicle theft,
tracking objects in hidden boxes, tracking
fraudulent activity in public and crowded areas,
and Object Character Recognition (OCR) are all
applications that heavily rely on this technique
for security and video surveillance [16].

The purpose of this paper is to track animal
movements inside the forest area, notify forest
officials of any hunting or crossing of the forest
boundaries, any obstruction to villages or
visitors, and any indication of trespassing. The
evolution of numerous approaches for using
object detection in various settings and
applications demonstrates the significance and
advancement of object detection in research
domains and has drawn increased attention.
Furthermore, further studies in this field provide
strong frameworks for object detection in
various contexts and offer helpful insights into a
wide range of applications. Because of their
enhanced training performance and excellent
accuracy, Fast R-CNN algorithms [17] are often
used for object identification. By using region-
based networks with whole

features, the Faster

image-based
R-CNN
approach [18] quickly enhances the model's

convolution

detection performance. Compared to previous
methods, the Histogram of Orientated Gradients
(HOG) feature descriptors [19] locate the objects
more quickly by using Region of Interest (ROI)

methodologies. By combining ConvNet with
region proposal networks, the traditional R-CNN
technology [20] presents effective detection
techniques.  This technique uses annotated
information to identify the hundreds of item
types included in a picture or video. To
anticipate the object areas, the R-CNN
algorithms do not use hashing or approximation
techniques. Weighted full convolution layers
are used in R-FCN approaches [21] to identify
an object's area and determine its ROI in order
to identify the object's category and background
information. With the use of deep learning
approaches, object identification methods also
seem promising in the domains of traffic scene
object recognition [23] and autonomous cars
[22].

Using sub-region-based fixed length
representations, the Spatial Pyramid Pooling
(SPP-net) [25] computes the feature maps in
single computations and offers high robustness
to the object detection tasks. The Single Short
Detector (SSD) methodology [24] employs
discretisation techniques based on bounding
boxes to efficiently handle feature map
information and large volume data. In real-time
scenarios, the You Only Look Once (YOLO)
architecture processes 155 frames per second,
yielding speedier results. This method yields
impressive results in object identification with a
decreased false-positive rate by using an end-to-
end approach to object recognition utilising
regression and probabilistic calculations rather
than taking categorisation methodologies into
consideration. =~ The researchers conduct a
thorough analysis of background subtraction and
removal. To find the background information,
the authors used a variety of techniques,
including background cut [28], global statistic-
based methods [27], non-parametric models
[26], and multiple hypothesis estimation.
Disadvantages
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* Data complexity: To identify wild animal
activity, the majority of machine learning
models now in use need to be able to correctly
comprehend large and intricate datasets.

* Data availability: In order to provide precise
predictions, the majority of machine learning
models need a lot of data. The accuracy of the
model may degrade if data is not accessible in
large enough amounts.

* Inaccurate labelling: The accuracy of the
machine learning models that are now in use
depends on how well the input dataset was used
for training. Inaccurate labelling of the data
prevents the model from producing reliable
predictions.

PROPOSED SYSTEM

Data pre-processing, animal detection, VGG-19
pre-trained model-based classification,
extracting the prediction results, and warning
message sending are the five stages of
development that make up the suggested
architecture. 45k animal photos were gathered
during the data pre-processing stage from
several datasets, including the camera trap, wild
animal, and hoofed animal datasets. The
gathered photos were denoised and rescaled to
224 by 224 pixels.

The second step involves feeding the pre-
processed photos into the YOLOR object
identification model [39], which uses bounding
boxes, as shown in Fig. 4, to identify the animal
in a picture. The third step involves the use of a
hybrid VGG—19+Bi-LSTM model to conduct
picture classification tasks, class label
prediction, and LSTM Networks to extract
animal features. The fourth step involves
gathering the animal's position data, after which
the web server generates an SMS alert and
notifies the forest officials. Lastly, the forest
officials will take corrective measures to save
the lives of the animals and people.
ADVANTAGES

1) To achieve higher recognition accuracy, the
suggested Hybrid VGG-19+Bi-LSTM model is
constructed utilising deep neural networks with
precisely calibrated hyperparameters.

2) The suggested model uses innovative hybrid
techniques in an effort to get exceptional
categorisation results.

3) "The suggested system provides foresters
with faster SMS alert services and more accurate
prediction performance regarding animal
detection.".

SYSTEM ARCHITECTURE

VGG-19 Bi-directional LSTM

IV.  IMPLEMENTATION

Modules

Service Provider

The Service Provider must use a working user
name and password to log in to this module. He
may do many tasks after successfully logging in,
including Train & Test Data Sets, See the
Accuracy of Trained and Tested Datasets in a
Bar Chart View Accuracy Results for Trained
and Tested Datasets, Download Predicted Data
Sets, View Cyber Attack Prediction Status
Ratio, and View Cyber Attack Prediction Status
See the results of the Cyber Attack Prediction
Status Ratio. See Every Remote User.

View and Authorize Users

The administrator may see a list of all registered
users in this module. Here, the administrator
may see the user's information, like name, email,
and address, and they can also grant the user
permissions.
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Remote User

A total of n users are present in this module.
Before beginning any actions, the user needs
register. Following registration, the user's
information will be entered into the database.
Following a successful registration, he must use
his password and authorised user name to log in.
Following a successful login, the user may do
tasks including registering and logging in,
predicting the status of cyberattacks, and seeing
their profile.

V.  SCREEN SHOTS

o e

" o -
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VI. CONCLUSION

The hybrid VGG—19+Bi-LSTM framework for
identifying wild animals and tracking their
movements is presented in this article. By
alerting the forest ranger, this hybrid technique
significantly reduces the risk of human hunting
and protects people from unexpected animal
assaults. This model presents new ways to
improve deep learning methods' performance in

real-time scenarios and broader applications.
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Four distinct benchmark datasets including
animal-based data—the camera trap dataset, the
wild animal dataset, the hoofed animal dataset,
and the CD net data set—have been used to
assess the suggested approach. The
experimental findings demonstrate our model's
enhanced performance across a range of quality
parameters. Above 98% average classification
accuracy, 77.2% mean Average Precision
(MAP), and 170 FPS are achieved using the
suggested hybrid VGG-19+Bi-LSTM model.
The suggested hybrid VGG-19+Bi-LSTM model
now outperforms previous methods and yields
better results in less computing time.
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