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Smart Wildlife Protection: AI-Based Animal Detection and Alert System

Submitted by :
Anjali Dhananjay Khobragade ,

Department of CSE(Artificial
Intelligence and Data Science) ,

Shree Siddheshwar Women'’s College Of
Engineering, Solapur , DBATU , Lonere
, Maharashtra , India

Abstract

Human-wildlife conflict has become a major issue in
areas located near forests and agricultural lands. Wild
animals entering villages, farms, and highways can
cause damage to property and pose risks to human life.
Traditional monitoring methods require continuous
human supervision and are often inefficient. This
research paper presents a Smart Wildlife Protection
System that uses Artificial Intelligence and computer
vision for real-time animal detection and alert
generation. The system employs the YOLOVS object
detection model integrated with Python and OpenCV
to identify animals from live camera footage. Once an
animal is detected, the system generates an immediate
alert through a buzzer or notification, helping people
take preventive action. The proposed solution
improves wildlife monitoring, reduces human effort,
and provides a cost-effective way to minimize human-
animal conflict. Experimental results show that the
system performs effectively in real-time detection with
good accuracy.
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Introduction

Wild animals entering human-populated areas have
become a common problem in many regions near
forests. Animals such as elephants, wild boars, deer,
and monkeys often enter farms and villages in search
of food and water. This leads to crop destruction,
property damage, road accidents, and sometimes loss
of human life.

Traditional wildlife monitoring methods mainly
depend on forest guards, fencing systems, or manual
surveillance, which are time-consuming and less
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efficient. With advancements in Artificial Intelligence,
it is now possible to build smart systems that can
automatically detect animals and generate alerts in real
time.

This research focuses on developing a Smart Wildlife
Protection System that uses Al-based object detection
to identify animals through camera input. The system
is designed to provide quick warnings whenever an
animal is detected, allowing people to respond
immediately and improve safety in wildlife-prone
areas.

Problem Statement

Human-animal conflict is increasing due to habitat
loss, deforestation, and expansion of human
settlements near forest areas. Existing wildlife
monitoring systems have several limitations:

. Dependence on manual monitoring

. Delayed warning systems

. High maintenance cost

. Limited detection accuracy

. Ineffective monitoring during night or remote

conditions There is a need for an automated smart
system that can detect animals in real time and
provide instant alerts to reduce damage and improve
safety.

Existing System

Traditional wildlife protection systems use methods
such as:

. Manual forest surveillance

. Electric fencing

. Motion sensors

. Infrared detection systems

. CCTV monitoring with human supervision

Limitations of Existing System
. Requires continuous human monitoring
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* Limited accuracy in identifying specific animals
. False alarms are common

. Expensive for large-scale deployment

* Inefficient during poor visibility conditions

Literature Survey

Human-wildlife conflict has become a serious issue in
many rural and forest-border areas, leading researchers
to develop smart monitoring systems for animal
detection and safety. Several studies have explored the
use of sensors, surveillance cameras, and Artificial
Intelligence for wildlife monitoring.

Earlier systems mainly used motion sensors and
infrared sensors to detect animal movement. These
systems could identify motion, but they were unable to
recognize the type of animal, often resulting in false
alarms. Some researchers also proposed CCTV-based
monitoring systems, but these required continuous
human observation, making them less efficient and
time-consuming.

With advancements in Artificial Intelligence and
computer vision, researchers introduced object
detection models such as YOLO (You Only Look
Once), SSD, and CNN-based detection techniques for
real-time animal identification. These systems
improved detection accuracy by recognizing specific
animals from images and video feeds.

Recent studies have shown that YOLO-based object
detection models are highly effective for wildlife
monitoring because they provide faster detection speed
and better accuracy in real-time environments.
Compared to traditional methods, Al-based systems
can automatically identify animals and generate
immediate alerts, reducing human effort and improving
safety.

Based on these previous studies, the proposed Smart
Wildlife Protection System uses the YOLOv8 model
with Python and OpenCV for real-time animal
detection and alert generation. This approach improves
wildlife monitoring and helps reduce human-animal
conflict more effectively than conventional systems.

Proposed System

The proposed Smart Wildlife Protection System uses
Artificial Intelligence and computer vision to
automatically detect animals in real-time using a

camera feed.
Working Process

1. Camera captures live video footage.

2. Video frames are processed using YOLOvVS
model.

3. Animal objects are identified and classified.

4. If an animal is detected, an alert is triggered.

5. Warning notification or buzzer informs nearby
people.

This system reduces manual effort and improves
response time in dangerous situations.
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Methodology

Data Collection :

Animal image datasets are collected and used to train
the object detection model. The dataset includes
images of different wildlife species under varying
conditions.

Image Processing :

Captured video frames are converted into processable
input using OpenCV.

Object Detection Using YOLOVS :

Initially, lower versions of the detection model showed
poor detection performance. To improve accuracy, the
system was upgraded to YOLOvV8, which provided
faster and more accurate animal detection.

Alert System

When the model detects an animal, the system
generates a buzzer alert or warning notification to
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nearby users.
System Architecture

The Smart Wildlife Protection System is designed to
automatically detect wild animals and provide quick
alerts to prevent accidents and damage. The system
works by combining camera monitoring, image
processing, Artificial Intelligence, and an alert
mechanism.

First, a camera captures live images or video from the
monitoring area. These images are then processed
using OpenCV to prepare them for analysis. The
processed frames are sent to the YOLOvVS object
detection model, which identifies the presence of
animals in real time. Once an animal is detected, the
system classifies it and immediately activates an alert,
such as a buzzer or notification, to warn nearby people.

Flow of System:

Camera Input — Image Processing — Animal
Detection — Identification — Alert Generation

This architecture helps in continuous monitoring, fast
animal detection, and instant warning generation,
making the system useful for reducing human-animal
conflict in wildlife-prone areas.
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Components of System Architecture :

1. Monitoring Area

The monitoring area is the location where wildlife

activity is observed, such as farms, forest borders,
villages, or highways near forest regions. This is the
area where animals may enter and create danger for
people, crops, or property. The system continuously
watches this region to identify animal movement.

2. Camera

The camera acts as the input device of the system. It
captures live images or video from the monitoring area
and sends them to the processing unit. The camera
works continuously to observe movement and collect
visual data for analysis.

3.  Trapped Images

The captured images or video frames from the camera
are called trapped images. These images contain visual
information from the monitoring area and are
forwarded to the processing unit for further analysis
and animal detection.

Processing Unit

The processing unit is the main part of the system
where the captured images are analyzed using
Artificial Intelligence techniques. It contains three
important stages:

4. Pre-processing

In this stage, the captured images are prepared for
analysis. Noise, unwanted background details, and
image quality issues are reduced. The image may also
be resized or enhanced so that the detection model can
process it more accurately.

5. Feature Extraction

Feature extraction identifies important patterns or
characteristics from the image, such as shape, size,
color, body structure, or movement of the animal.
These features help the system understand what object
is present in the image.

6. Classification

After extracting features, the system compares them
with trained data and classifies the object. It identifies
whether the detected object is a dangerous animal or a
non-dangerous animal.

Output Decision :

7.  Dangerous Animal

If the system detects a dangerous animal, it
immediately sends the information to the warning
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system for quick action.

8.  Non-Dangerous Animal

If the detected animal is not harmful, the system does
not generate any warning and safely exits the process.

Warning System :

9. Warning System

The warning system is activated when a dangerous
animal is detected. Its main purpose is to alert nearby
people and prevent accidents or damage.

10. Honks

The warning system generates a loud sound or honking
alert to scare the animal away and warn people in the
surrounding area.

11. Buzzer

The buzzer produces an audible alarm when a
dangerous animal is detected. This helps people react
quickly and take safety measures.

12. Sends Messages

Along with sound alerts, the system can send warning
messages or notifications to authorized users or nearby
people.

13. Controller Unit

The controller unit manages the alert system and
message transmission. It controls the warning actions
and ensures that alerts are delivered properly when
danger is detected.

14.  Exit

If no dangerous animal is detected, the system
completes the process without generating any alert and
waits for the next input.

Advantages of Proposed System

. Real-time animal detection
. Fast alert generation
. Reduced human effort

. Better accuracy with YOLOv8

. Cost-effective monitoring

. Helps prevent crop and property damage

. Can be deployed in rural and forest-border areas

Results and Discussion

The proposed system was tested under real-time
conditions using camera input. The YOLOvS8 model
successfully detected animals with improved speed and
accuracy compared to earlier versions.

Observations

Future Scope

The system can be further improved by:

. Integrating night vision cameras

. Sending alerts through mobile applications
. Using solar-powered remote deployment

. GPS-based wildlife tracking

. Cloud-based monitoring systems

These improvements can make the system more useful
in large-scale wildlife protection.

Conclusion

The Smart Wildlife Protection System is an intelligent
Al-based solution designed to reduce human-animal
conflict by detecting animals in real time and
generating immediate alerts. By using YOLOVS,
Python, and OpenCV, the system provides accurate
animal detection with improved speed and efficiency.
The project demonstrates that Artificial Intelligence
can play an important role in wildlife monitoring and
public safety. It offers a practical and cost-effective
solution for protecting people, crops, and property in
areas affected by wildlife movement.
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* Reduced false alarms
. Improved recognition accuracy
. Better performance in multiple scenarios

However, performance may reduce in poor
lighting conditions or when animals are partially
hidden.
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