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Abstract: This project proposes a deep learning-based system for vehicle detection and counting, leveraging
the YOLOvV8 model for accurate vehicle detection. The model is trained on a diverse dataset to ensure
robustness across various traffic conditions. DeepSORT tracking algorithm is integrated for efficient multi-
object tracking, enabling continuous monitoring of vehicle movement. The system processes video feeds in
real-time, detecting and counting vehicles as they pass through predefined regions of interest. A Tkinter-based
graphical user interface (GUI) is designed for easy input of video files and visualizing the results. The interface
also provides real-time updates on detected vehicles and counts. The model is optimized for high accuracy
while maintaining performance efficiency. The proposed system is suitable for applications in intelligent
transportation systems, including traffic monitoring and automated vehicle counting. The project
demonstrates the potential of deep learning techniques in addressing real-world transportation challenges.
Future improvements may include handling more complex scenarios and enhancing tracking stability.

Index Terms - Deep Learning, Vehicle Detection, Object Tracking, YOLOv8; DeepSORT, Real-Time
Processing, Traffic Monitoring, Intelligent Transportation Systems, Vehicle Counting, Tkinter GUI.

. INTRODUCTION

Efficient traffic management is a critical aspect of urban planning, impacting transportation systems, safety,
and environmental sustainability. Traditional methods of vehicle detection, such as inductive loop detectors
and radar sensors, often come with high installation and maintenance costs. Moreover, their performance can
be influenced by external factors like weather conditions and road wear. The advent of artificial intelligence
(Al), specifically deep learning, has revolutionized traffic management. Deep learning, particularly
Convolutional Neural Networks (CNNs), excels at processing complex data and can detect vehicles from
video feeds in real-time. By utilizing existing traffic cameras, these Al-driven systems reduce the need for
additional hardware. Deep learning models can function effectively under various challenging conditions,
including poor lighting and adverse weather. Beyond counting vehicles, they can classify different types of
vehicles, such as cars, trucks, and buses. This capability enables a more detailed understanding of traffic
patterns. The development of deep learning models for vehicle detection involves training on large, diverse
datasets, which ensures generalizability. Additionally, transfer learning is often used to fine-tune pre-trained
models, improving performance and reducing training time. Despite challenges such as high computational
demands and privacy concerns, these systems hold significant potential for modernizing traffic monitoring.
Ultimately, they offer an efficient, scalable solution to optimize traffic flow and improve urban mobility.
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Il. LITERATURE SURVEY

[1] This paper surveys deep learning techniques for vehicle detection and tracking, highlighting significant
improvements over traditional methods for real-time traffic density analysis. It emphasizes the role of video-
based vehicle counting in enhancing traffic management, particularly in smart cities.

[2] This paper presents a vehicle detection and counting system that processes video frames by converting them
into grayscale images and applying background subtraction, frame differentiation, contours, and morphological
techniques.

[3] This paper proposes a video-based vehicle counting framework that utilizes a three-component process of
object detection, tracking, and trajectory processing to obtain detailed traffic flow information.

[4] This paper presents a vision-based multi-perspective vehicle detection and tracking dataset designed to
capture on-road maneuvers.

I11. SCOPE AND METHODOLOGY

Scope

The system is designed to achieve high accuracy and efficiency in vehicle detection, classification, and
counting, which are crucial for intelligent transportation systems (ITS). These capabilities will allow for real-
time monitoring of traffic flow, which can be used to optimize signal timings, reduce congestion, and improve
the overall efficiency of transportation networks. Additionally, the vehicle detection and counting data can
assist in making informed decisions for urban planning, helping to manage traffic patterns and plan for future
infrastructure needs.

This project also focuses on practical deployment, ensuring that the developed system can be seamlessly
integrated with existing traffic management systems. Once deployed, the system will assist in real-time traffic
flow management, contributing to the optimization of traffic signals and enabling smoother movement of
vehicles across intersections. The long-term goal is to use the insights gained from the vehicle counting data
to support urban planning, optimize traffic operations, and enhance the overall quality of transportation
networks in smart cities.

Methodology

The project begins with capturing or obtaining a video stream or a sequence of video frames from a camera or
a pre-recorded video source. These frames serve as the input for the vehicle detection system. Once the video
stream is obtained, preprocessing is performed using OpenCV techniques. This step involves resizing the
frames to a suitable resolution for processing, reducing noise through techniques such as Gaussian blur, and
normalizing the colors to improve the consistency and quality of the input data. The preprocessed frames are
then passed into the YOLO (YYou Only Look Once) model, a deep learning-based object detection algorithm.
YOLO processes each frame, detecting objects, including vehicles, and outputs bounding box coordinates and
class probabilities for each detected vehicle. As YOLO has been pre-trained on large-scale datasets, it can
provide real-time detection results. Following detection, the post-processing stage refines the YOLO outputs
by removing false positives, eliminating duplicate detections, and improving the accuracy of the vehicle
detection. Techniques like non-maximum suppression (NMS) are applied to filter out redundant bounding
boxes.

To accurately track vehicles across consecutive frames, vehicle tracking is performed by associating detected
vehicles based on their spatial and temporal characteristics. Various tracking algorithms, such as Kalman filters
or Hungarian algorithms, are employed to establish correspondences between detections, ensuring correct
vehicle tracking. The tracked vehicles are then counted by monitoring their entry and exit across a specified
region of interest (ROI) in the video stream. As vehicles move through this region, the system increments the
count, ensuring accurate vehicle counting. Finally, the system visualizes the output in real-time by displaying
the video feed with bounding boxes around detected vehicles. The vehicle count and speed estimates are shown
on a graphical user interface (GUI) or exported for further analysis, providing valuable insights into traffic flow
and congestion.

IJCRT2501107 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | a951


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 1 January 2025 | ISSN: 2320-2882
IV. SYSTEM ARCHITECTURE

The vehicle detection and counting system using YOLO and OpenCYV is an intelligent computer vision system
designed to detect and count vehicles in real-time video streams. It utilizes the YOLO object detection
algorithm for accurate and efficient vehicle detection and leverages the OpenCV library for image
preprocessing, post-processing, and analysis.

The system takes as input a video stream or a sequence of video frames captured by a camera. The frames
undergo preprocessing using OpenCV techniques, including resizing, noise reduction, and color
normalization. These preprocessing steps enhance the quality and consistency of the input data, improving
the performance of subsequent detection and counting processes.
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Figure 4.1:System Architecture
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Figure 4.2:Use Case Diagram

V. CONCLUSION

The implementation of vehicle detection and vehicle count using YOLO and OpenCV provides a robust and
accurate solution for identifying vehicles in images or video streams and counting.the number of vehicles
present. The system utilizes the YOLO object detection algorithm and the powerful computer vision
capabilities of OpenCV to achieve these objectives.

Through unit testing, it can be concluded that the system demonstrates satisfactory performance and accuracy
in various scenarios. The vehicle detection accuracy is high, with the system effectively identifying vehicles in
real-time and maintaining a low false positive and false negative rate. The vehicle counting functionality
provides reliable results, accurately tracking and incrementing the vehicle count as vehicles pass through the
frame.

Overall, the vehicle detection and vehicle count system using YOLO and OpenCV is a reliable and effective
solution for applications in security, surveillance, traffic monitoring, and more. It offers accurate detection,
precise counting, and robustness in the face of disguise variations, providing valuable insights and information
for decision-making purposes.
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