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Abstract: The project is aimed at developing an animal detection system using OpenCV, a very commonly used
computer vision tool, without involving any sophisticated machine learning models. The system detects and classifies
animals instantaneously in real-time using simple image processing techniques based on images and video feeds. With
some of the techniques such as edge detection, background subtraction, contour finding, and motion tracking, this system
can detect animals in diverse settings such as towns, farms, and forests with a high degree of accuracy. This method
enables accurate detection of animals without the need for pre-trained Al models, thus simplifying the device and
rendering it weightless and facilitating quicker deployment. It suits applications such as wildlife monitoring, security,
and agricultural management, where effective and real-time tracking of animals is absolutely important. The strong image
processing capability of OpenCV allows the system to run effectively.

l. INTRODUCTION

(11 Electronic systems for animal detection have gradually advanced into almost every facet of life-from wildlife
conservation to agricultural management and increased security, witnessing the last major adoption by countries of the
world in their wildlife management systems. However, other conventional measures for monitoring animals take long
and tedious processes as well as consume a lot of resources. The newest advances in computer vision come to this area
of monitoring, promising automation of such activities. OpenCV is one such computer vision library that adds a lot of
useful tools for image and video processing, helping in real-time detection and recognition of animals.

The animal detection system implemented by OpenCV will analyze visual data built by camera agents. It employs image-
processing techniques such as edge detection, object tracking, and feature extraction. These enable detecting animals in
very different environments with the automatic image processing of images or video streams such as forests, farms, or
urban spaces. The advantage of these major computer vision techniques employed in this system is lightweight, quick,
deployable and less complicated to include onto personal smart devices or embedded systems, compared to employing a
more complex machine learning-based approach.

Some advantages of automatic animal detection entail managing wildlife better, management of livestock, and security
enhancement. The system can even be used for conservation purposes by providing tools for tracking endangered species
and monitoring their habitats without human interference. It will also help farmers keep track of their livestock and detect
any pests that would harm crops.

This introduction describes the most significant features and applications of the animal detection system, particularly in
the light of contributions made by OpenCV for real-time, cost-effective, and efficient animal detection for various hands-
on applications.

1. LITERATURE REVIEW

Demand for animal detection systems has been escalating in wildlife conservation, agriculture, and autonomous
transportation. OpenCV, in particular, is a name that comes to mind since it is an open-source computer vision library
with maximum flexibility and features. Using image-processing and machine-learning possibilities provided by OpenCV,
others have built working systems of animal detection that can withstand varying environments.

Traditional Image Processing Techniques

The earlier systems used the traditional image processing methods for animal detection. Though they worked fairly well
under normal conditions, they found themselves well short of efficiency when confronted with real-life complexities.
Some of the more prominent ones are:

Edge Detection: Canny edge detection was a method used to find animal boundaries and segment out the background

from the images, among others. Unfortunately, the algorithms were not well suited to the task of dealing with complex
backgrounds with occlusions (Oliveira et al., 2013).

© IJIREEICE This work is licensed under a Creative Commons Attribution 4.0 International License 25


https://ijireeice.com/
https://ijireeice.com/

IJIREEICE ISSN (O) 2321-2004, ISSN (P) 2321-5526

International Journal of Innovative Research in Electrical, Electronics, Instrumentation and Control Engineering
Impact Factor 8.021 :: Peer-reviewed & Refereed journal :: Vol. 13, Issue 4, April 2025
DOIl: 10.17148/1JIREEICE.2025.13404

Background Differentiation: Generally, animals were detected in motion because this technique involved comparison
between two still frames and would detect objects whose appearance changed significantly over that time period. Such
systems were particularly popular for wildlife monitoring, emphasizing the camera trap systems (Picard et al., 2013).

Feature-Based Detection: Animal features were detected using Haar cascades in OpenCV, namely features in the face
and body shape. Such approaches, with slight variations, were mostly focused on a specific type of animal, somewhat
particular to a specific environment, and were tuned manually (Viola & Jones, 2001).

1. PROBLEM STATEMENT

Real-time wildlife detection and monitoring is a crucial task in wildlife conservation, agriculture, and security. Most of
the traditional method, such as manual observation or expensive sensor technologies are slow, costly, and not scalable
for detecting animals. Furthermore, it is limited by the environment and requires a significant amount of human effort
and resources.

It needs to advance an automatic animal detection system to facilitate a fast, efficient, and accurate identification of
animals from images or videos in real time. The design of the system should support various environments, for example,
forests, landscapes, and urban areas, and thus prove to be effective in detecting many different categories of animal
species. In addition, it should be lightweight and cost-effective as well as be able to work over a range of devices such as
smartphones to embedded systems without any complicated sophisticated machine learning models.

It uses open source computer vision library OpenCV in applying basic image processing functions such as edge detection,
feature extraction, and object tracking to arrive at a solution space. With that, the system can achieve accurate animal
detection in real-time while reducing the need for heavy computational resources. This will benefit wildlife monitoring
and livestock management as well as enhance security in sensitive areas.

V. PROPOSED SYSTEM

12l Image Acquisition: It also involves camera-equipped environments such as forests, farms, and cities as data sources
for animal detection-an acquisition source for an image or video feed.
Preprocessing:

This is another thing that needs to be done before detection because it includes resizing, noise reduction, color space
conversion, etc. This makes the data optimally prepared for further analysis.

Animal Detection

This is the core of detection for the entire system. However, it has included various techniques employed for object
detection as well as feature extraction. OpenCV algorithms, such as edge detection, contour finding, and background
subtraction, highlight the movement of objects or areas of interest in the scene.
It is based on shape, size and typical motion patterns, which are characteristic of animals in the environment, to detect
them from everything else in the environment (trees, buildings, vehicles, etc.).

Tracking and classification

Once these animals are detected, the system will track them in real time based on certain features such as size and shape
as well as on motion patterns, and classify detected objects as animals. The classification is preferably done with simple
algorithms; however, it can also rely on more sophisticated methods, including the use of color histograms or template
matching for distinguishing between species.

Alert and Output

In terms of alerts or output, the system could either alert human or electronic output (e.g., mark animal locations on image,
send notification, or activate a camera on the detected animal). Results can either display directly on the interface of such
devices or can be saved for future analysis.

V. MODULE DESCRIPTION
. Obtaining Images: Real-time erratic pictures taken and video streams from situated cameras at various sites
packed within woods, across farms, or cities.
. Pre-processing: Resize, eliminate noise, perform changing into greyscale, and detect the edges for the best

possible analysis data with imaging quality improvements.
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. Animal detection: Animals are detected in images or videos using OpenCV-based methods available through
background subtraction, contour detection, and motion tracking.

. Classification (optional): If desired, template matching is carried out to identify the species of the animal, or
colour and size based features are used.

) Tracking: During this time, the behaviour is tracked from time to time for continuous observation of the detected
animal in the video feed.

. Alert and Output Generation: Alert or notification generation on animal detection, including the marked animal
with bounding boxes in the video.

. User Interface: It is Graphical User Interface (GUI) based real-time monitoring, control configuration of system
parameters of detection.

. Data Logging and Reporting: Store detection data and generate reports for further analysis and
retrieval in the future.

. The YOLO (You Only Look Once) model is a state-of-the-art real-time object detection system that can
simultaneously detect multiple objects within images and video sequences at high accuracy and frame rates. It differs
from traditional designs in that its region proposal and classification are executed in a separate stage, thus increasing the
degree of processing time and efficiency.

. The YOLO is an inevitable choice for many real-time applications: from self-driving cars to surveillance
systems.

VI. DATA FLOW DIAGRAM
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Fig. 1 DFD Of Animal Detection System Using OpenCV
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DFD

The above diagram indicates a contextual framework encompassing major transformations, interactions, and
interrelationships with external entities for the functioning of the system.

Entities:
Camera/Device: A camera or device capable of recording images and/or video feeds.

User: A user interacts with the system for output viewing, configuration setting, and receiving alerts.

Database (optional): For the storage of detected animals or logs or reports on this.

Processes:

Animal Detection System: The complete system for image acquisition, animal detection, and alert generation.

Data Flow:
Captured Images/video: Flow of visual material from Camera/Device to system.
Detected Animals and Alerts: Flow of the detected animals and alerts information from the system to User.

Detected Animal Data (optional): Flow of information regarding the detection of animals going to a database for storage.
DFD for the Animal Detection Process

At this level, the process is requirements cut down into sub-processes, showing the data flow between them.

Processes:
Image Acquisition: Real-time video feed or image data captures.

Preprocessing: The image is cleaned and/or prepared (resized, noise reduction, etc.).
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VII. SYSTEM FLOW DIAGRAM
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Fig. 2 SFD Of Animal Detection System Using OpenCV

Acquisition of images (Camera):
A camera also captures images and videos in scenes or environments, such as wildlife areas, farms, and security settings.

Preprocessing:
Resizing images, removing noise from them, and converting them into grayscale so as to produce improved entry quality
for more effective detection are all part of pre-processing.

Animal Detection:

Most importantly, the animal detection process is basically an animal detection with the inclusion of Open CV methods
like contour detection or background subtraction or motion tracking to mark the probable objects comprised of animals
from the images or videos captured.

Tracking and Classification (Optional):

This system may, if needed, also allow for the tracking of detected animals across frames in a video feed for the purpose
of monitoring their movement over time. It may also classify according to features such as size, shape, or color.
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Output Generation:
In post-detection, the system generates outputs, like bounding boxes around the animals, showing results, and triggering
alarms wherever configured.

Data Logging (Optional):
This optional activity logs this event with information such as animal location, time, species, and other detection details.
The logging is necessary for future reference, reporting, or analytics.

User Interface:
These final results are then presented to the user through a graphical user interface with which he can now interact to
view live feed with detections, change settings, and receive notifications/alerts.

VIIl.  SCOPE OF THE PROJECT

This project is a real-time animal detection system based upon OpenCV only and is intended to automatically identify
and monitor animals from images or video streams acquired with a camera. The system uses some basic image-processing
techniques to do efficient yet cost-effective animal detection. It has applications for example in wildlife monitoring and
farm management, farm security.

Real-time animal detection: This system takes input through a feed from a video/image and detects animals almost
instantly and outputs as such.

Basic image processing techniques: edge detection, background subtraction, contour detection, etc., and other techniques
given by OpenCV are being employed for animal detection; tracking: It tracks animal movements across frames in a
video stream; user interface: It has a rather slim interface where the system can visualize, configure settings and alert an
end user when an animal has been detected.

Alert Generation: Alerts are generated when the animals enter the detection zone and are sent, usually in wildlife
monitoring or security applications, mostly during entry.

Optional Data Logging: Optional logging of detection data like time, location, and species can help analyses or generate
a report.

Limited species recognition: They will assure an animal has been detected quite crudely, but the actual identification of
such animals would require much more elaborate machine learning or deep-learning features, which are beyond the scope
of this project.

Environmental Sensitivity: Extreme lighting or an obstruction would result in diminished performance of the detection.
Fixed-Roaming Detection Capabilities: Case-based nature detection primarily on size, shape, and movement forms the
basis for this system. Very complicated extra dimensional frameworks probably would include some issues while
distinguishing between animals and other moving objects.

Wildlife Monitoring: Automatically detects and tracks animals in protected areas and aids the researcher in monitoring
endangered species, wildlife behaviors, and migratory patterns.

Agriculture and Farm Management: The notion of securing their livestock from wildlife gives a sense of assurance to a
farmer.

Security Surveillance: The system will monitor within the perimeter of farms, zoos, or wildlife reserves for animals found
in restricted areas.

Pest Control: A timely detection of those harmful animals and pests which cause damage to crops or property before too
much damage has been done.

Wildlife Conservationists: Researcher/Environmentalists seeking an automated and low-cost solution to wildlife
monitoring in remote regions.

Farmers: People working on farms that would be able to set up and implement such systems for monitoring livestock and
pest or wildlife incursion detection.
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IX. CONCLUSION

OpenCV's animal detection system is a novel yet economical approach for real-time detection and tracking of animals
based on image processing techniques. OpenCV houses numerous tools for computer vision, which enable the efficient
processing of images as well as video feeds while identifying animals from different diverse environments such as
wildlife reserves, farms, and urban spaces.

The system helps automate detection and tracking of animals, which is very important to the following:

Wildlife Observation: Through this, researchers and conservationists can have a close observance and monitoring of
animal behaviours, migration patterns, and the endangered species found in their natural habitats, which can further
contribute to efforts to preserve wildlife.

Benefits to Agricultural and Ranching Activity: It will enable a farmer and rancher to monitor their livestock in addition
to discovering the incursion of other animals, thus making their farms secure and general management easier with less
manual work.

Security: This will strengthen security against animals that may pose threats along perimeters by having them detected
in advance before entering into an area where entry is restricted.

In a nutshell, even though the current system is proficient when detecting animals through light and simple image
processing techniques, there will always be an opportunity for improvement. One of them will be to use advanced
machine learning models to improve the accuracy of species classification and to enable the system to distinguish between
specific types of animals by different species, and further enhancement can be done through connection with 10T devices
or edge computing solutions to allow smooth deployment of the system in environments with limited resources or
remoteness.

This said, the Animal Detection System that uses OpenCV lends itself to all characteristics required in scaling, flexibility
and applicability. Hence, it is an excellent answer to animal detection and tracking in real-time.
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