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Abstract — Human-wildlife conflict has increased
significantly in forest-border and rural regions. This research
presents an Al-Based Wildlife Surveillance and Animal
Threat Detection System using the YOLOv10 deep learning
architecture for real-time detection of tiger, leopard, and
lion. The system integrates object detection, object tracking,
snapshot generation, SQLite database logging, timestamp
recording, and automated email alerts into a unified
surveillance platform. A custom dataset collected from
Roboflow Universe consisting of approximately 2,000 tiger
images, 700 lion images, and 500+ leopard images was used
for model training. The trained YOLOv10s model
demonstrated efficient real-time wildlife detection
performance suitable for forest surveillance and remote
monitoring applications
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L INTRODUCTION

Wildlife intrusion into human-populated areas has become a
major challenge due to deforestation and habitat destruction.
Traditional monitoring systems mainly depend on manual
CCTV surveillance and human observation, which are
inefficient for continuous monitoring. Recent advancements
in Artificial Intelligence and Computer Vision have enabled
the development of intelligent surveillance systems capable
of automated wildlife detection. The proposed system uses
YOLOV10 for real-time detection of dangerous wild animals
such as tiger, leopard, and lion. The system also provides
automated alerts, database logging, snapshot generation, and
realtime monitoring capabilities.

1L LITERATURE REVIEW

Earlier wildlife detection systems used traditional image
processing techniques such as Histogram of Oriented
Gradients (HOG) and Support Vector Machines (SVM).
These systems suffered from low accuracy and poor real-
time performance. Modern deep learningbased approaches
such as Faster R-CNN, SSD, and YOLO significantly
improved object detection accuracy. However, many
existing systems still lack automated alert systems, database
logging, and efficient real-time monitoring features. The
proposed system addresses these limitations using a
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customtrained YOLOv10 model integrated with realtime
surveillance functionalities.

II. PROPOSED METHODOLOGY

The proposed methodology includes dataset collection, data
preprocessing, YOLOv10 model training, real-time frame
acquisition, animal detection, object tracking, snapshot
generation, SQLite database logging, and automated email
alerts. The system continuously captures frames from the
surveillance source and processes them using the trained
YOLOvV10 model. Once an animal is detected, the system
generates bounding boxes, tracks object movement,
calculates movement speed, stores timestamped snapshots,
and sends automated alerts.

Iv. Flow Chart
FLOWOHART OF THE PROPOSED WILDUIFE SURVEILLANCE SYSTEM
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V. SYSTEM IMPLEMENTATION The system was
implemented using Python 3.10 and the Ultralytics
YOLOv10 framework. OpenCV was used for image
processing and visualization, while SQLite was used for
database management. The wildlife dataset collected from
Roboflow Universe was trained using the YOLOv10s
architecture with 150 epochs, batch size 4, and image
resolution 640x640 pixels. The final trained model was
saved as best.pt and integrated into the surveillance
application for real-time detection.

VI MATHEMATICAL EXPRESSIONS The system
uses several mathematical expressions including Intersection
over Union (IoU), Euclidean Distance Formula, Precision,
Recall, and Speed Calculation. These expressions are used
for object localization, tracking, performance evaluation,
and movement estimation during real-time wildlife
surveillance.

VIL RESULTS AND DISCUSSION The trained
YOLOvV10 model successfully

detected tiger, leopard, and lion classes in realtime
surveillance conditions. The system generated automatic
snapshots, timestamps, database logs, and email alerts
during animal detection events. GPU acceleration improved
inference speed and enabled smooth real-time monitoring
performance. The proposed system demonstrated higher

Training Configuration

Parameter Value
Model YOLOV10s
Epochs 150
Batch Size 4
Image Size 640 x 640
Programming Launguage Python 3.10
Freamework Ultratytics YOLO
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