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ABSTRACT: This project presents a real-time vehicle detection system utilizing the YOLOv3 (You Only Look Once)
algorithm to identify vehicles in live video feeds or recorded footage. When a vehicle is detected, the system captures
the frame and automatically sends the image to a predefined email address for monitoring or evidence purposes. This
automation enables efficient surveillance in areas such as traffic zones, parking lots, or restricted areas. The integration
of deep learning for object detection with email notification ensures real-time alerting and enhances security and
monitoring systems through intelligent computer vision applications.
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L. INTRODUCTION

The Real-Time Vehicle Detection using YOLO (You Only Look Once) Algorithm project focuses on leveraging
deep learning techniques to identify and classify vehicles in live video streams or camera feeds. Vehicle detection plays
a crucial role in modern applications such as intelligent transportation systems, traffic monitoring, autonomous vehicles,
and security surveillance. Traditional methods of vehicle detection were often computationally expensive and slower,
but with the advent of YOLO, the detection process becomes significantly faster and more efficient by predicting
bounding boxes and classifying objects in a single pass through the neural network. YOLO is a state-of-the-art object
detection model known for its ability to detect objects in real-time with high accuracy. It divides the image into a grid
and simultaneously predicts the bounding boxes and class probabilities for each grid cell. This capability allows YOLO
to detect vehicles in a variety of conditions, including different angles, occlusions, and lighting conditions. In this
project, YOLO is applied to detect vehicles in real-time, processing video footage or live camera streams and
accurately identifying cars, trucks, and buses.

II. LITERATURE REVIEW

Real-time vehicle detection using the YOLO (You Only Look Once) algorithm has gained significant attention in the
field of computer vision due to its ability to process images quickly and accurately. YOLO is a deep learning model
that classifies objects in images and detects their locations in one single pass, making it highly efficient for real-time
applications. In the context of vehicle detection, YOLO can identify various types of vehicles—cars, buses, trucks,
motorcycles—and even distinguish between different brands or models. Its architecture divides an image into a grid,
and each grid cell predicts bounding boxes and class probabilities, enabling high-speed detection suitable for real-time
systems like traffic monitoring, autonomous vehicles, and surveillance applications. A key advantage of YOLO in
vehicle detection is its speed. Traditional methods for object detection often rely on region proposal networks or sliding
windows, which can be computationally expensive and slow. YOLO, however, predicts bounding boxes and class
labels in a single forward pass, drastically reducing computational time. This is crucial in real-time vehicle detection,
where latency is a critical factor. Studies have shown that YOLO can achieve high accuracy with minimal latency, even
in challenging conditions such as poor lighting or occlusions, making it well-suited for applications in dynamic
environments like urban roads and highways. Despite its efficiency, YOLO faces challenges in detecting vehicles under
certain conditions. For instance, its performance can degrade when vehicles are small in the image or when there are
occlusions due to heavy traffic. Moreover, YOLO's accuracy can be influenced by the quality of the training dataset,
which needs to represent a wide variety of vehicle types, sizes, and environmental conditions. Recent advancements,
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such as YOLOv3 and YOLOv4, have incorporated improvements to handle these challenges, with better feature
extraction, multi-scale predictions, and more robust training techniques. Ongoing research aims to enhance YOLO's
detection capabilities in real-time vehicle detection, particularly in complex and cluttered scenes.

II1. DESIGN AND IMPLEMENTATION

Real-time vehicle detection using the YOLO (You Only Look Once) algorithm is a computer vision project aimed at
detecting and identifying vehicles from video streams or images in real-time. The project begins by implementing the
YOLOv4 or YOLOVS architecture, which is renowned for its speed and accuracy in object detection tasks. YOLO
processes images in a single pass, making it ideal for real-time applications. The first step in the design is to collect a
dataset of labelled vehicle images or video footage, ensuring that the images contain various vehicle types under
different lighting and weather conditions to enhance model robustness. This data is then pre-processed by resizing the
images, normalizing pixel values, and augmenting the dataset to improve the model's generalization. The next stage
involves training the YOLO model on this dataset, using a pre-trained backbone network such as Darknet or Efficient
Net. The YOLO algorithm utilizes a grid-based approach to predict bounding boxes and class probabilities, making it
highly effective for vehicle detection tasks. Hyper parameters such as learning rate, batch size, and epochs are tuned to
optimize model performance. Once trained, the model is integrated into a real-time video processing pipeline, which
utilizes frameworks like OpenCV to capture video frames from a live camera or video file. The trained YOLO model
runs on these frames, detecting vehicles and drawing bounding boxes around them, providing real-time visual feedback.
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FIGURE: Block Diagram for real time vehicle detection
IV. EXPERIMENTAL RESULTS

The experimental design for a real-time vehicle detection project using the YOLO (You Only Look Once) algorithm
begins with the selection of a suitable dataset for training the model. A commonly used dataset like the KITTI or
COCO dataset, containing images with annotated vehicle bounding boxes, would be chosen. The dataset is split into
training and testing subsets to ensure the model's generalization capability. For training, a pre-trained YOLO model
(such as YOLOv4 or YOLOVY) is utilized to reduce the training time and enhance accuracy. The model is fine-tuned
on the chosen dataset to improve its ability to detect vehicles under various conditions, including different lighting,
weather, and traffic scenarios. Next, the hardware and software environment for real-time vehicle detection is set up.
The system would include a high-definition camera for capturing video feed, a powerful GPU (like NVIDIA GTX/RTX
series), and a real-time processing framework like OpenCV for image processing and YOLO for object detection. The
camera is positioned strategically on a roadway or intersection to capture vehicles from different angles. The YOLO
algorithm is integrated into a program that processes the live video feed frame by frame. During each frame, the YOLO
model detects and classifies vehicles, providing bounding boxes with labels and confidence scores. The final stage
involves evaluating the model’s performance in real-time conditions. The key performance metrics include accuracy
(precision and recall), processing speed (frames per second), and detection reliability under varying conditions. This is
tested by monitoring the detection performance in different traffic scenarios, including crowded roads, intersections,
and highways. The YOLO model's efficiency in detecting vehicles in real time is tested against factors such as motion
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blur, occlusions, and diverse vehicle types. The results are analysed to determine the effectiveness of the model and
adjustments are made to improve its robustness and speed for real-world applications.

V. CONCLUSION

The vehicle detection system using YOLOv3 combined with email alert functionality provides an effective and
efficient solution for real-time surveillance and monitoring. It leverages deep learning to accurately detect vehicles in
video streams and enhances its utility by instantly notifying the concerned authority through email. This reduces
manual monitoring efforts and enables proactive response in sensitive or restricted areas. The system is scalable and
can be integrated into smart city infrastructures to improve traffic regulation and security. With further enhancements
like license plate recognition, this system can evolve into a comprehensive intelligent traffic monitoring solution.
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