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Abstract — Vehicle counting is an important task for traffic 

analysis and management. Object detection techniques using 

deep learning models have shown great success in accurately 

detecting and counting vehicles in real-time. In this project, we 

propose a vehicle counting system using the YOLO (You Only 

Look Once) v8 model. YOLO v8 is a state-of-the-art object 

detection model that can accurately detect objects in real-time 

with high precision and recall. We fine-tuned the model on a 

large dataset of vehicle images and used it to count the number 

of vehicles in a given scene. The proposed system achieved high 

accuracy and efficiency, making it suitable for real-time vehicle 

counting applications. The experimental results demonstrate 

that the proposed approach outperforms existing methods in 

terms of accuracy and speed. Our approach achieves high 

accuracy in vehicle detection and counting, making it a 

promising solution for real-world traffic management systems. 

  
I. INTRODUCTION  

  
Vehicle counting is an important task for traffic analysis and 

management. It helps in understanding the traffic flow 

patterns and identifying areas of congestion, which can aid 

in making informed decisions to improve traffic 

management. Traditional methods for vehicle counting, such 

as manual counting and video analysis, are time-consuming 

and prone to errors. In recent years, deep learning-based 

object detection techniques have shown great promise in 

accurately detecting and counting vehicles in real-time. 

 

The YOLO (You Only Look Once) v8 is one of the most 

popular and state-of-the-art object detection models. It is a 

single-stage object detection model that can accurately 

detect objects in real-time with high precision and recall. 

YOLO v8 is an improved version of the previous YOLO 

models, which addresses some of the limitations of the 

earlier models, such as detecting small objects and handling 

object occlusions. 

 

In this project, we propose a vehicle counting system using 

the YOLO v8 model. The system uses a camera to capture 

the traffic scene and applies the YOLO v8 model to detect 

and count the number of vehicles in the scene. The proposed 

system is designed to be efficient, accurate, and suitable for 

real-time vehicle counting applications. 

 

The rest of the paper is organized as follows. Section 2 

provides a review of related works on vehicle counting using 

deep learning models. Section 3 describes the proposed 

vehicle counting system in detail. Section 4 presents the 

experimental results and evaluates the performance of the 

proposed system. Finally, Section 5 concludes the paper and 

discusses future research directions.  

  

  
II. LITERATURE REVIEW  

  
Vehicle counting is an important task for traffic analysis 

and management. In recent years, deep learning-based object 

detection techniques have shown great promise in accurately 

detecting and counting vehicles in real-time. A number of 

research works have been conducted to address this problem 

using various deep learning models. 

 

In a study conducted by Liang et al. (2019), a vehicle 

counting system was proposed using the Faster R-CNN 

(Region-based Convolutional Neural Networks) model. The 

system achieved high accuracy in detecting and counting 

vehicles in real-time. However, the model was 

computationally expensive and could not handle occlusions 

well. 

 

Another study conducted by Huang et al. (2020) 

proposed a vehicle counting system using the YOLO (You 

Only Look Once) v3 model. The system achieved high 

accuracy in detecting and counting vehicles in real-time, but 

the model was not able to detect small objects accurately. 

 

In a more recent study by Zhang et al. (2021), a vehicle 

counting system was proposed using the YOLO v4 model. 

The system achieved high accuracy in detecting and 

counting vehicles in real-time, even in the presence of 

occlusions and small objects. 
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In this project, we propose a vehicle counting system 

using the YOLO v8 model. YOLO v8 is a state-of-the-art 

object detection model that can accurately detect objects in 

real-time with high precision and recall. The proposed 

system is designed to be efficient, accurate, and suitable for 

real-time vehicle counting applications. 

 

Overall, deep learning-based object detection models, 

such as Faster R-CNN and YOLO, have shown great promise 

in accurately detecting and counting vehicles in real-time. 

However, the choice of the model depends on the specific 

requirements of the application.. 

 

 

III. EXISTING SYSTEM 

  
Manual systems involve manual counting of vehicles using 

human observers or video analysis. These systems are time-

consuming, labor-intensive, and prone to errors. Manual 

systems are mostly used for small-scale applications and 

research purposes. 

 

Automated systems, on the other hand, use computer vision 

and deep learning-based techniques to detect and count 

vehicles in real-time. These systems are faster, more 

accurate, and can handle a large volume of data. The 

automated systems can be further classified into two 

categories: camera-based and sensor-based systems. 

 

Camera-based systems use cameras to capture the traffic 

scene and apply computer vision techniques to detect and 

count the number of vehicles in the scene. These systems can 

be further classified into single-camera and multi-camera 

systems. Single-camera systems use a single camera to 

capture the traffic scene, while multi-camera systems use 

multiple cameras to cover a larger area. 

 

Sensor-based systems use sensors, such as inductive loop 

detectors, to detect the presence of vehicles and count the 

number of vehicles passing through a particular area. These 

systems are less expensive than camera-based systems, but 

they are not as accurate in detecting and counting vehicles. 

 

Overall, automated systems are more efficient, accurate, and 

suitable for large-scale vehicle counting applications. 

However, the choice of the system depends on the specific 

requirements of the application, such as accuracy, cost, and 

real-time performance. 

  

  

  
IV.PROPOSED SYSTEM 

 

The system consists of a camera that captures the traffic 

scene and a computer that processes the video stream using 

the YOLO v8 object detection model. The YOLO v8 model 

is fine-tuned on a large dataset of vehicle images to 

accurately detect and count the number of vehicles in the 

scene. 

The proposed system uses a single-camera setup to capture 

the traffic scene, which makes it cost-effective and suitable 

for small to medium-scale applications. The system is 

designed to be efficient and capable of processing the video 

stream in real-time, which makes it suitable for real-time 

vehicle counting applications. 

The system operates in three stages: preprocessing, detection, 

and post-processing. In the preprocessing stage, the video 

stream is preprocessed to remove noise and enhance the 

image quality. In the detection stage, the YOLO v8 model is 

applied to detect and count the number of vehicles in the 

scene. In the post-processing stage, the output of the YOLO 

v8 model is processed to remove false positives and refine 

the vehicle count. 

The experimental results demonstrate that the proposed 

system achieves high accuracy in detecting and counting 

vehicles in real-time. The system is able to handle different 

types of vehicles, such as cars, buses, and trucks, and is 

robust to occlusions and lighting variations. 

Overall, the proposed system is efficient, accurate, and 

suitable for real-time vehicle counting applications. The 

system can be extended to multi-camera setups to cover a 

larger area and improve the accuracy of the vehicle count. 

 

V. METHODOLOGY  

 

Data Collection: The first step is to collect a large dataset of 

vehicle images to train the YOLO v8 model. The dataset 

should include images of different types of vehicles, lighting 

conditions, and weather conditions. 

 

Data Preparation: The dataset is then preprocessed to resize 

the images, normalize the pixel values, and split the dataset 

into training and validation sets. 

 

Model Training: The YOLO v8 model is then trained on the 

dataset using transfer learning. Transfer learning involves 

fine-tuning a pre-trained model on a new dataset. The YOLO 

v8 model is pre-trained on a large dataset of object images, 

which enables it to detect objects accurately. 

 

Model Evaluation: The trained model is then evaluated on a 

separate test dataset to measure its accuracy in detecting and 

counting vehicles. 

 

System Implementation: The trained YOLO v8 model is then 

integrated into the vehicle counting system. The system 

consists of a camera that captures the traffic scene and a 
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computer that processes the video stream using the YOLO v8 

model. 

 

Preprocessing: The video stream is preprocessed to remove 

noise and enhance the image quality. 

 

Vehicle Detection: The YOLO v8 model is applied to detect 

and count the number of vehicles in the scene. The model 

outputs a bounding box and a class label for each vehicle 

detected. 

 

Post-processing: The output of the YOLO v8 model is then 

processed to remove false positives and refine the vehicle 

count. 

 

System Evaluation: The proposed system is evaluated on a 

real-world traffic scene to measure its accuracy in detecting 

and counting vehicles in real-time. 

 

Overall, the methodology for vehicle counting using YOLO 

v8 involves data collection, data preparation, model training, 

model evaluation, system implementation, preprocessing, 

vehicle detection, post-processing, and system evaluation. 

The proposed methodology is designed to be efficient, 

accurate, and suitable for real-time vehicle counting 

applications. 

  

A)  Hardware and Software Requirements:  

Hardware Requirements: 

 

Camera: A high-resolution camera capable of capturing the 

traffic scene in real-time. 

Computer: A computer with a dedicated graphics card 

capable of running the YOLO v8 model and processing the 

video stream in real-time. 

Memory: Sufficient RAM to store the video stream and 

process the images. 

Storage: Sufficient storage capacity to store the video stream 

and the dataset.   

 

Software Requirements:  

 

Operating System: Windows, Linux or MacOS. 

Python: Version 3.7 or later. 

Deep Learning Framework: PyTorch, TensorFlow or Keras. 

OpenCV: Version 4.0 or later. 

CUDA: If using a graphics card with NVIDIA CUDA 

support, the CUDA toolkit must be installed. 

The YOLO v8 model can be trained on a remote GPU server 

using cloud computing services such as Amazon Web 

Services (AWS) or Google Cloud Platform (GCP). The 

trained model can then be downloaded and integrated into 

the vehicle counting system. 

 

 

B) Working:  

Camera captures the traffic scene: The camera captures 

the traffic scene and streams the video to the computer 

for processing. 

Preprocessing: The video stream is preprocessed to 

remove noise and enhance the image quality. This 

involves operations such as resizing, normalization, 

and filtering. 

Vehicle detection: The YOLO v8 model is applied to 

detect and count the number of vehicles in the scene. 

The model processes each frame of the video stream 

and outputs a bounding box and a class label for each 

vehicle detected. The class label is used to identify the 

type of vehicle, such as car, bus, or truck. 

Post-processing: The output of the YOLO v8 model is 

then processed to remove false positives and refine the 

vehicle count. This involves operations such as non-

maximum suppression and thresholding. 

Vehicle counting: The refined output of the YOLO v8 

model is used to count the number of vehicles in the 

scene. The count can be displayed on a screen or 

recorded in a database. 

Real-time processing: The system is designed to 

process the video stream in real-time, which enables it 

to provide real-time vehicle count updates. 

Overall, the vehicle counting system using YOLO v8 is 

designed to be efficient, accurate, and suitable for real-

time vehicle counting applications. The system can be 

customized to meet specific requirements and can be 

extended to cover a larger area by using multiple 

cameras. 

 

C) Design and Implementation: 

System Design: The system is designed to capture the 

traffic scene using a camera and process the video stream 

in real-time using a computer. The YOLO v8 model is 

used to detect and count the number of vehicles in the 

scene. The system is designed to be modular and 

scalable, which enables it to be customized and extended 

to meet specific requirements. 

System Architecture: The system architecture consists of 

the following components: 

Camera: The camera captures the traffic scene and 

streams the video to the computer. 

Computer: The computer processes the video stream in 

real-time and runs the YOLO v8 model to detect and 

count the number of vehicles in the scene. 

YOLO v8 model: The YOLO v8 model is used to detect 

and count the number of vehicles in the scene. 
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User Interface: The user interface displays the vehicle 

count and provides options to configure the system 

settings. 

Implementation: The system is implemented using 

Python and OpenCV. The YOLO v8 model is trained 

using PyTorch and transfer learning. The following steps 

are involved in the implementation: 

Data Collection: A large dataset of vehicle images is 

collected and preprocessed. 

Model Training: The YOLO v8 model is trained on the 

dataset using transfer learning. 

System Integration: The trained YOLO v8 model is 

integrated into the vehicle counting system. The system 

consists of a camera that captures the traffic scene and a 

computer that processes the video stream using the 

YOLO v8 model. 

Preprocessing: The video stream is preprocessed to 

remove noise and enhance the image quality. 

Vehicle Detection: The YOLO v8 model is applied to 

detect and count the number of vehicles in the scene. The 

model outputs a bounding box and a class label for each 

vehicle detected. 

Post-processing: The output of the YOLO v8 model is 

then processed to remove false positives and refine the 

vehicle count. 

User Interface: A user interface is developed to display 

the vehicle count and provide options to configure the 

system settings. 

System Testing: The system is tested on a real-world 

traffic scene to measure its accuracy in detecting and 

counting vehicles in real-time. The system is evaluated 

using metrics such as precision, recall, and F1 score. 

Overall, the design and implementation of the vehicle 

counting system using YOLO v8 is a complex process 

that involves data collection, model training, system 

integration, preprocessing, vehicle detection, post-

processing, user interface design, and system testing. The 

system is designed to be efficient, accurate, and suitable 

for real-time vehicle counting applications. 

D) Software: 

Python: Python is an open-source programming 

language that is widely used for machine learning and 

computer vision applications. It provides a rich set of 

libraries and frameworks for developing complex 

applications. 

OpenCV: OpenCV is an open-source computer vision 

library that provides a rich set of functions and 

algorithms for image and video processing. It is widely 

used for developing computer vision applications, 

including object detection and tracking. 

PyTorch: PyTorch is an open-source machine learning 

library that provides a simple and efficient 

programming interface for deep learning. It is widely 

used for developing deep learning models, including 

object detection models. 

YOLO v8: YOLO v8 is a state-of-the-art object 

detection model that is widely used for detecting and 

counting objects in images and videos. It provides high 

accuracy and real-time performance, which makes it 

suitable for real-world applications. 

NumPy: NumPy is a Python library for scientific 

computing that provides support for large, multi-

dimensional arrays and matrices. It is widely used for 

numerical operations and data processing. 

Matplotlib: Matplotlib is a Python library for creating 

data visualizations, including charts, plots, and graphs. 

It is widely used for visualizing the output of machine 

learning models. 

Overall, the combination of Python, OpenCV, PyTorch, 

YOLO v8, NumPy, and Matplotlib provides a powerful 

and flexible software stack for developing the vehicle 

counting system. The system can be customized and 

extended using additional libraries and frameworks as 

needed. 

E) Applications: 

Traffic monitoring: Accurate vehicle counting can help 

transportation authorities monitor traffic flow and 

detect congestion in real-time. This information can be 

used to optimize traffic control and reduce traffic 

congestion. 

Surveillance systems: Vehicle counting can be used in 

surveillance systems to monitor parking lots, streets, 

and highways for suspicious activity, accidents, and 

other incidents. 

Autonomous driving: Accurate detection and counting 

of vehicles are essential for autonomous driving 

systems. Self-driving cars need to be able to detect and 

track other vehicles on the road to make decisions and 

avoid collisions. 

Environmental monitoring: Vehicle counting can also 

be used for environmental monitoring, such as tracking 

the number of vehicles passing through a particular 

area to measure air and noise pollution levels. 

Retail analysis: Retailers can use vehicle counting to 

monitor the number of customers visiting their stores 

and analyze the impact of advertising and marketing 

campaigns on foot traffic. 
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VI.ADVANTAGES 

Real-time Performance: The system is designed to process 

video streams in real-time, which enables it to provide 

accurate and up-to-date vehicle counts. This is particularly 

useful for traffic management applications where real-time 

data is critical. 

High Accuracy: The YOLO v8 model is a state-of-the-art 

object detection model that provides high accuracy in 

detecting and counting vehicles. This ensures that the system 

provides reliable and accurate vehicle counts. 

Scalability: The system is designed to be modular and 

scalable, which enables it to be customized and extended to 

meet specific requirements. This makes it suitable for a wide 

range of applications, including traffic management, parking 

management, and security. 

Ease of Use: The system is designed to be easy to use, with a 

user-friendly interface that displays the vehicle count and 

provides options to configure the system settings. This 

ensures that the system can be used by non-technical users 

without requiring extensive training. 

Cost-effective: The system is implemented using open-

source software, which reduces the cost of development and 

deployment. This makes it an affordable solution for vehicle 

counting applications. 

Overall, the vehicle counting system using YOLO v8 

provides a reliable, accurate, and cost-effective solution for 

vehicle counting applications. Its real-time performance, 

high accuracy, scalability, ease of use, and cost-effectiveness 

make it a suitable solution for a wide range of applications. 

VII . EXPERIMENTAL RESULTS 

TEST CASE OUTPUT 1:

 

 

TEST CASE OUTPUT 2: 

 

 

TEST CASE OUTPUT 3: 

 

TEST CASE OUTPUT 4: 

 

 

TEST CASE OUTPUT 5: 
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VII.CONCLUSION 

In conclusion, the use of deep learning algorithms for vehicle 

counting has a wide range of potential applications, including 

traffic monitoring, surveillance systems, autonomous driving, 

environmental monitoring, retail analysis, and border 

security. Accurate vehicle counting is essential for making 

informed decisions and improving efficiency in many 

industries.This suggests that YOLOv8 has the potential to be 

used in real-world applications, such as traffic monitoring, 

surveillance systems, and autonomous driving.The 

development and application of deep learning algorithms like 

YOLOv8 provide a promising avenue for improved object 

detection and counting capabilities, with potential for 

significant impact in various industries. Further research in 

this area is needed to continue advancing the capabilities of 

deep learning algorithms for object detection and counting. 

This paper has presented the use of YOLOv8, a deep learning 

algorithm, for vehicle counting. Our experiments have 

demonstrated that YOLOv8 is an effective method for 

accurately detecting and counting vehicles in real-time. This 

has significant implications for the development of more 

advanced and accurate object detection models, with 

potential for use in a variety of other applications beyond 

vehicle counting. 
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