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Abstract: 
            Monitoring of wildlife is critical in safeguarding biodiversity and due to the time and effort required 
to identify animals in the images, this can be challenging especially to the lay person. In this paper, an AI 
based system is introduced that is capable of automatically recognizing the species of an animal based on 
images. The system applies a deep learning model, which is the MobileNetV2, with a transfer learning 
strategy to enhance the accuracy, as well as maintain the model lightweight and efficient [7]. The images 
are processed with a Flask-based backend, and a basic web interface enables users to upload images and 
see the results without any difficulties. In addition to the classification, the system also gives basic data on 
the habitat, category, taxonomy and conservation status using an organized dataset. The outcomes of the 
prediction can also be stored to be used later. The system is quick, user friendly and can be used in 
education and simple surveillance of wildlife. This article demonstrates how AI can be used to make 
animal recognition easier and biodiversity awareness [1]. 
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I.     INTRODUCTION 

Biodiversity is relevant in ensuring that there is 
balance in the ecosystems but it is at the moment 
facing the direst threat, owing to the loss of habitat, 
climate change and humanity. Wildlife should also 
be monitored so that the distribution of the species 
can be known and those endangered animals can be 
preserved. Nevertheless, the conventional 
approaches of manual observation and image 
analysis are time-consuming, demand expertise and 
are not always precise [1]. 

 It is now possible to use artificial intelligence, in 
particular, deep learning and computer vision, to 
automate the process of animal species recognition 
based on images [2]. AI based systems are capable 
of analysing large datasets in a short period and 
give more consistent results than a manual approach. 

Convolutional neural networks (CNNs) are also 
extensively applied in recent years to image 
classification tasks due to their capacity to learn 
significant features directly out of images [8]. 

In this project, an AI-based animal image 
classification system is developed to automatically 
recognize animal species from images. The system 
uses a MobileNetV2 model with a transfer learning 
approach to achieve good accuracy while keeping 
the model lightweight and efficient [7]. A Flask 
based backend is used to process the images, and a 
web interface allows users to upload images easily 
and view results. 

The main objective of this project is to develop a 
simple, fast, and user-friendly system that can help 
in wildlife monitoring and increase awareness about 
biodiversity. 
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II.     LITERATURE REVIEW 

The literature review gives an overview of 
different methods used for animal image 
classification. Past approaches were primarily 
reliant on human inspection and simple image 
processing algorithms, whereas recent research is 
more centered on deep learning models to enhance 
precision. To achieve improved results, researchers 
have considered different methods like CNN and 
transfer learning. This section brings out the key 
developments as well as demonstrates the necessity 
of having a simple and effective system such as the 
one presented in this project. 

A. Transfer learning and Existing models 

Transfer learning is commonly used in image 
classification tasks to improve performance. It uses 
pre trained models, which helps to reduce training 
time and improve accuracy, especially when the 
dataset is not very large [3]. Many models such as 
VGG, ResNet, and DenseNet have been used for 
animal classification and have shown good results. 

However, these models are usually complex and 
need high computational power. To solve this 
problem, lightweight models like MobileNetV2 are 
used. MobileNetV2 provides a good balance 
between accuracy and efficiency, making it suitable 
for real-world applications and systems with limited 
resources ([7], [4]). 

B. Data Enhancement and research gap 

Data augmentation techniques such as rotation, 
flipping, and zooming are used to improve model 
performance. These techniques increase the variety 
of training data and help reduce overfitting [5]. This 
is important because animal images can have 
different lighting conditions, backgrounds, and 
angles. 

Even though many studies have improved 
accuracy, most systems are still complex and not 
easy to use for normal users. There is a need for a 
simple, fast, and user-friendly system that allows 
easy image upload and provides accurate results. 
The proposed system tries to solve this problem by 
using a lightweight model and a simple web-based 
interface. 
 

C. Traditional and Deep Learning Approaches 

In earlier studies, animal classification was 
mostly done using manual observation and 
traditional image processing methods. These 
methods required expert knowledge and took more 
time, especially when handling large datasets [1]. 
Also, they did not perform well when the images 
had complex backgrounds or different variations. 

With the development of artificial intelligence, 
deep learning techniques have improved image 
classification a lot. Convolutional Neural Networks 
(CNNs) are widely used because they can 
automatically learn features like edges, shapes, and 
textures from images [8]. This makes them more 
accurate and efficient compared to traditional 
methods. 
 

III. METHODOLOGY 

After The proposed system is developed to 
automatically identify animal species from images 
using a deep learning approach. The overall 
workflow of the system includes dataset preparation, 
image preprocessing, model training, and prediction 
through a web-based interface. 

First, a dataset of animal images is collected from 
the Kaggle K-10 Animal Dataset [10]. The dataset 
contains nearly 30,000 images belonging to 10 
different animal classes, namely dog, cat, horse, 
spider, butterfly, chicken, sheep, cow, squirrel, and 
elephant. These images are organized into separate 
folders based on their categories and are divided 
into training and validation sets. This helps the 
model to learn effectively and evaluate its 
performance. 

Before training, all images are pre-processed to 
make them suitable for the model. The images are 
resized to a fixed size so that they can be used as 
input. Pixel values are normalized to maintain 
consistency. To improve the performance of the 
model and reduce overfitting, data augmentation 
techniques such as rotation, flipping, and zooming 
are applied [5]. These steps help the model learn 
better features from different variations of the 
images. 

For classification, a deep learning model based 
on MobileNetV2 is used with a transfer learning 
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approach [7]. MobileNetV2 is a lightweight and 
efficient convolutional neural network because of 
this, they give better accuracy and work more 
efficiently. A pre-trained model is used as the base, 
and additional layers are added to classify the 10 
animal categories. We have used train_test_split 
function which splits our data for training and 
testing here 80% of the data is used for training and 
20% is used for validation. This helps in evaluating 
the model on unseen data and improves its accuracy. 

Once the model is trained, it is integrated with a 
Flask based backend system. The user can upload 
an image manually through a simple web interface. 
The uploaded image is pre-processed in the same 
way as the training data and then passed to the 
trained model for prediction. 

The model predicts the animal species and returns 
the result along with a confidence score. In addition 
to classification, the system also provides extra 
information such as habitat, category, taxonomy, 
and conservation status using a structured dataset. 
The prediction results are also stored in a database 
for future reference and analysis. This system 
provides a simple and efficient workflow where 
users upload images and receive accurate 
predictions along with useful information, making it 
suitable for basic wildlife monitoring and 
educational purposes. 

 

IV. RESULT 

The Kaggle K-10 animal dataset was used to test 
the proposed system, and it has close to 30,000 
pictures of 10 animals classes [10]. The system was 
tested in terms of correctly classifying animal 
images and delivering the results via the web 
interface. 

The system enables users to post pictures 
manually via a basic web interface. Once uploaded, 
the system will process the image and provide the 
predicted animal name and a confidence score. 
Besides categorization, the system also contains 
additional information like habitat, category, 
taxonomy, and conservation status. The figures 1 
and 2 below demonstrate how webpage how the 
input is taken and the output is displayed are 
worked. 

It was noted that the model works optimally 
when there is clear input image and the image has 
one animal. The prediction accuracy can also be 
reduced in situations where the quality of the image 
is low or where the background is complicated. 
Related studies on wildlife image classification also 
report on similar observations [1]. 

The system allows users to manually upload 
images through a simple web interface. After 
uploading, the system processes the image and 
displays the predicted animal name along with a 
confidence score. In addition to classification, the 
system also provides extra information such as 
habitat, category, taxonomy, and conservation 
status. The figures 1 and 2 included below show the 
working of webpage how the input is taken and the 
output is displayed. 

Another important observation is that 
MobileNetV2 is a lightweight model, which 
reduces computation time while maintaining good 
accuracy [7]. 

 

 
 
Fig. 1  Dashboard Interface for uploading image for animal classifier webpage 
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    Fig. 2  Dashboard Interface for the output of the predicted animal 

V. CONCLUSIONS 

The suggested system offers easy and efficient 
way of classifying animal images using deep 
learning methods. The primary goal of this project 
was to create an easy-to-use system with the ability 
to manually add images and get precise predictions 
as well as valuable information. 

The model employs a MobileNetV2 model with a 
transfer learning method, which aids in ensuring a 
high level of accuracy without increasing the size of 
the model, making it lightweight and efficient [7]. 
The model was trained using almost 30,000 images 
in 10 classes of animals, and this enhances its 
performance in identifying various animal species 
[10]. 

The results show that the system is able to 
correctly classify most of the animal images with 

good confidence. The system is more trustworthy 
than traditional methods because a deep learning 
algorithm, particularly, a convolutional neural 
network, is time-consuming and less precise [8]. 
Other related studies also emphasize that AI-driven 
systems have the potential to enhance the 
monitoring of wildlife by cutting down on the 
manual work and enhancing efficiency [1]. 

The simplicity and ease of use of the system is 
another significant benefit of the system. The web 
interface allows the user to upload an image, and 
the system is able to give the predicted result in 
seconds and with other details like habitat, category, 
taxonomy and conservation status. This renders the 
system applicable in educational as well as simple 
wildlife surveillance. This project proves that deep 
learning models such as MobileNetV2 can be 
successfully applied to the animal image 
classification. The system is quick, precise and easy 
to use, and it is a viable system in real world 
applications. 
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