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ABSTRACT

The full results of my proposal, "Vehicle Counting for Traffic Ease Using YOLOVS8" are
available here. The steps used to turn the concept into a functional website are covered in full in
this article. One more model that stands out to system which has been called the user dashboard.
The project's objective was to use the YOLOv8 model to create that system who that could
precisely count cars in more traffic situations. An automated vehicle counting system can be very
can give city planners and traffic management authorities can be very useful data in light of the
growing demand for effective traffic control and monitoring. In order to help can be very city
planners and traffic authorities make well-informed more decisive decisions about infrastructure
of this system offers useful data on can be very traffic flow and congestion. The technology helps
to meet the increasing can be very for efficient traffic control in metropolitan areas by improving
efficiency, through the automation can be very of vehicle counts. Four various cars types of
counting vehicles class —such as cars, trucks, buses, and motorcycles—have been can be very
employed in this work for detection and counting all cars. The project's objective was to develop
a system that can be very accurately to more count automobiles in traffic scenarios using the
YOLOvS8 model. From conception to implementation, the study covers can be very facet of the
system development process, including its architecture, user interface design, and technologies
employed. We utilized Python for the backend. Costly software or computer components are not
necessary to set up our system application; all you need is a typical desktop computer and internet

connectivity.
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CHAPTER 1

Introduction

1.1 Introduction
Systems are applications that display the connections and exchanges between several
programs. Computers' "System" page contains applications, programming links, and
system administration tools. Although the word "system" might indicate different things
depending on the context, the concept is essentially the same. The "Vehicle Counting for
traffic ease using YOLOvVS8" integrates several technologies to create a comprehensive
basis. The several components that make up this framework apply limitations to each
system that is being examined. There are several systems in each module. The primary
objective of the research was to use the YOLOv8 model to develop an automated system
that could accurately count automobiles in traffic conditions in real time.
Using the YOLOVS8 model, a cutting-edge object identification algorithm renowned for
its speed and accuracy, this research aims to create an automated car counting system.
Effective traffic management becomes increasingly difficult as cities continue to
expand. Conventional traffic monitoring techniques that should be more frequently use
human counts or less precise technology, which results in ineffective for their decision-
making. The project intends to develop a system-techniques that should be more that
can precisely identify and count automobiles traveling through particular locations,
such crossroads, highways, or toll booths, by utilizing YOLOvVS, which is excellent at
real-time techniques that should be more object identification. In order to make data-
driven decisions about techniques that should be more infrastructure upgrades, traffic
signal optimization, and general traffic control strategies, city planners for all details
and traffic management authorities need this information. The system also offers
scalability for traffic monitoring techniques that should be more in multiple locations,

minimizes errors, and boosts for all data efficiency by minimizing human intervention.
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In light of the increasing techniques that should be more need for sustainable and
efficient urban planning, this project offers a state-of-the-art way to details data to
create the improve road safety, manage traffic, and help create smarter cities.

The way the system operates techniques that should be more is by examining video
streams from security cameras positioned for datasets thoughtfully around roadways,
highways, and all cars crossings. YOLOVS allows traffic data collection techniques that
should be more that should be more without the need for human involvement by
detecting, classifying, and all running counting cars as they move across the camera's
field of view. Continuous monitoring is made possible techniques that should be more
by this method, which is essential for cars identifying traffic patterns, assessing
congestion, and comprehending peak for all traffic periods. Traffic authorities may
utilize the data techniques that should be more produced by the system to better plan
future infrastructure all details projects, modify traffic signals, and increase the all road
safety. The main benefit of employing YOLOVS in this project techniques that should
be more is its capacity to precisely identify automobiles across a range of
circumstances, such as more decisive varying illumination, weather, and traffic
volumes. Additionally, the system is very scalable, which means that techniques that
should be more it may be set up in different parts of a city or even in different cities
without requiring a major increase techniques that should be more in cost or
complexity. The technology produces more accurate for control the running huge traftic
statistics by automating the vehicle counting techniques that should be more process,
which eliminates the need techniques that should be more for human labor and lowers
the possibility of data types gathering mistakes. Additionally, because it requires little
hardware improvements techniques that should be more to operate on current camera
networks, the initiative provides a more data effectiveness for all affordable option than

previous techniques.
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CHAPTER 2

Initial Study
2.1 Project Proposal

Objectives

Using the YOLOvV8 model, the project's need was to create a system-techniques that
should be more could precisely count cars in traffic situations. Given the growing
demand for effective traffic control and monitoring techniques that should be more
helpful, traffic management techniques that should be more can benefit greatly from
the data that an automated all various vehicle counting system can offer.

e Create a model that can identify and tally cars in pictures or movies.

e Assess the accuracy and speed of the YOLOvV8 model's performance.

¢ Examine the findings to offer perspectives on the number of vehicles in various

settings.

Websites advantages:

e Applying the YOLOvV8 model, Create a model that can identify and tally cars in

pictures or movies.

2.2 Background of the Project

The project's origin stems from the growing demand for effective model techniques for
vehicle car count precisely traffic management in cities as a result of urbanization,
population expansion, and the accompanying increase in the number of cars on the road.
As traffic volumes increase, traditional traffic monitoring model techniques for vehicle
car count precisely like manual counts and outdated sensor-based technologies are
losing their effectiveness and frequently resulting in delays and human error. The need
for automated, real-time traffic tracking devices model techniques for vehicle car count
precisely that can offer precise and scalable solutions has thus increased. The YOLO
system, in particular, has transformed model techniques for vehicle car count precisely
computer vision because of how quickly and accurately it can identify all objects in

pictures and video streams.
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The most recent iteration model techniques for vehicle car count precisely of the YOLO
model, YOLOVS, is renowned for its capacity to process photos with remarkable speed
and precision. For real-time applications like datasets of traffic monitoring, where cars
must be identified and tallied as they applied model techniques for vehicle car count
precisely pass across a camera's field of view, it is especially well-suited. In order to
collect dynamic traffic data model techniques for vehicle car count precisely without
requiring human involvement, object identification methods such as YOLOVS are able
to both identify model techniques for vehicle car count precisely and track the
movement of cars [1].

In recent years, there has been a notable surge model techniques for vehicle car count
precisely in the study of Al and deep learning-based traffic monitoring systems. By
accurately counting vehicles model techniques for vehicle car count precisely and
identifying patterns of congestion, these technologies have the potential to enhance
traffic management, according to several studies [2][3]. Because it strikes a
compromise between high performance for model techniques for vehicle car count
precisely and computing efficiency. The creation of such automated systems provides
a route toward more intelligent model techniques for vehicle car count precisely,
environmentally friendly urban transportation options as cities for data continue to

struggle with traffic management in more congested settings.

2.3 Problem Area

The project's focus is on the shortcomings and inefficiencies of conventional traffic
monitoring systems model techniques for vehicle car count precisely in handling the
growing amount of urban traffic. Traffic congestion model techniques for vehicle car
count precisely has grown to be a significant problem as cities expand, resulting in
delays, higher emissions, and safety risks. The dynamic nature of contemporary traffic
circumstances model techniques for vehicle car count precisely where variables like
changing weather, different types of roads, and traffic flow patterns can affect the
quality of data collecting, is another issue that model techniques for vehicle car count

precisely these systems are unable to adjust to.
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For traffic authorities and urban planners model techniques for vehicle car count

precisely to effectively manage roadways, optimize traffic lights and lessen congestion,

a more dependable, model techniques for vehicle car count precisely an automated

solution has become essential. By using Al-powered model techniques for vehicle car

count precisely like YOLOVS for exact, real-time vehicle counts, this project seeks to

address these issues and provide a scalable for traffic data and accurate answer to

contemporary traffic management.

2.4 Possible Solution

Utilize running camera video feeds to identify running cars in real time
using model.

Install top-notch security cameras to record traffic system for catching all
cars details for datasets at strategic locations including junctions, freeways,
and toll booths.

To give more detailed model techniques for vehicle car count precisely for
traffic analysis, the system categorizes various vehicle kinds, such as
automobiles, trucks, and motorbikes.

Automate the model techniques for vehicle car count procedure to improve
accuracy and efficiency while lowering human error.

For improved signal optimization and congestion control for data integrate
model techniques for vehicle car count precisely integrate the vehicle

counting data with the current traffic control systems.
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CHAPTER 3

Literature Review

3.1 Discussion about problem domain based on published articles

Numerous studies have highlighted the difficulties faced model techniques for vehicle
car count precisely by conventional systems in the issue domain of traffic monitoring
and vehicle counting. These problems have been solved by recent developments as in
data counting for sectors in Al and deep learning, especially with models like YOLO,
which provide model techniques for vehicle car count precisely quicker, more precise,
and scalable solutions. [4] showed how well deep learning models work in real-time
techniques for vehicle car count precisely identification, greatly increasing accuracy
over conventional techniques. Similar to this, [5] investigated the use of YOLOv4 and
YOLOVS to traffic surveillance using model techniques for vehicle car count precisely
including varying illumination and weather conditions. These studies highlight how Al-
driven technologies model techniques for vehicle car count precisely are increasingly

being used in traffic management.

3.2 Discussion about problem solutions based on published articles

Recent studies demonstrate how well Al-driven solutions like model techniques for
vehicle car count in particular, YOLO-based models—can overcome the drawbacks of
conventional traffic monitoring systems. Manual counting and sensor-based model
techniques for vehicle car count precisely are examples of traditional methods that have
problems with accuracy, scalability, and real-time data processing for accurate data
count. According to research by [6] and [4], YOLOv3—offer excellent vehicle
identification accuracy and are capable of managing dynamic model techniques for
vehicle vount situations. Furthermore, [7] showed how YOLO combined with cloud
computing can scale, enabling effective traffic monitoring like as data spectacular and
large-scale implementation. These developments suggest that Al is a potent instrument

for enhancing model techniques for vehicle car count precisely and traffic management.
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3.3 Comparison about leading solutions

1.

YOLO: The good works in real-time object recognition, YOLO-based models
like YOLOv3 and YOLOv4 are among the most used model techniques for
vehicle car count precisely. Because of their reputation using data for quickness,
they are perfect for monitoring traffic data of using model in real time. One of
the greatest choices for real-time traffic model techniques for vehicle car count
precisely recent YOLOVS, which has overcome many of these drawbacks by

increasing detection accuracy while preserving fast processing rates [6].

R-CNN: In general, Faster R-CNN is slower than YOLO models, even if it is
quite accurate model techniques for vehicle car count precisely in object
recognition tasks. It is less appropriate for real-time model techniques for
vehicle car count car counting in dynamic traffic situations due to its slower
processing speed. Although it might not be the ideal option for extensive, real-
time traffic monitoring model techniques for vehicle car count precisely it is

usually utilized in applications where the maximum precision is necessary.

Single Shot Multi-Box Detector: SSD is an additional real-time object
detection paradigm that balances model techniques for vehicle running count
accuracy and speed. In situations with moderate traffic congestion, it is still
often employed for model techniques for vehicle car count even though it is not
faster or more accurate than YOLO. The main benefit of SSD like using all
running car data is that it is more effective for systems with constrained
processing resources and can operate with smaller networks. In situations with
extremely high traffic, however, it still has difficulties model techniques for

vehicle car count since the YOLO model performs more accurately than it does

[6]
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4. Retina-Net: Small and closely spaced objects may be detected with great
accuracy using the one-stage object identification model Retina-Net techniques
for vehicle car count precisely. By reducing the disparity between foreground
and background objects, its special "focal loss" feature improves accuracy
model techniques for vehicle car count precisely in difficult traffic situations. It
is less suitable for real-time applications where speed is essential since it is

frequently like rather all data slower than YOLO models.

3.4 Recommended Approach

Table 3.1: Modules descriptions

Actuators Functions

User e Input video files
e Develop a model to detect and count vehicles in videos.

©Daffodil International University



‘wumbers of Vehicles Leaving Number of Vehicles Entering

.

Z:truck Ok
g B0 ettt T e CLORID
L ,.'74 CO' 6Y75:Car 26km ~ T

87: cor 9km/h \ 85:carI57Km/h
88:car 43km h

90 car 17km/h

38:car 35km/h // |

P 1\

A

Fig 3.1 video demo image

©Daffodil International University



CHAPTER 4
Methodology

4.1 What to Use

Main things of the research was to use the YOLOvV8 model techniques for vehicle car
count precisely to develop an automated system that could accurately count
automobiles in traffic conditions in real time. This technology provides model
techniques for vehicle count valuable information on traffic flow and congestion to
assist all data sequence of traffic authorities in making educated decisions on
infrastructure and traffic management. By automating car counts, the system increases
efficiency, accuracy, and scalability, helping to fulfill the growing need for effective
traffic control in urban areas. In this study, four distinct vehicle classes—cars, trucks,
buses, and motorcycles—have been used for online application-based detection and
counting. The goal of the research was to use the YOLOvV8 model to create a system
that could precisely count cars in traffic situations. Using python as a back end for this
project. The SDLC life cycle paradigm, a thorough framework for development, design,
etc., is acknowledged as the proper approach. I am familiar with a variety of SDLC
model types. Software development paradigms include the Big Bang, the Spiral, a
waterfall, Agile, Iterative, and Adaptive System Construction models. Every model
offers a framework to aid in directing the creation and use of the platform for vehicle
pieces. In order to create an effective development process that aligns with the goals of
this project's object identification through running vehicle count, the specific

requirements of the SDLC model will customize the veterinary development domain.

4.2 Why to use

The first step in the development process must be the system architecture. Part of this
was figuring out the components and how they interacted. Security, reliability, and
scalability were given top importance in the system network architecture. This involved
separating the product's back-end and database management functions from its user
interface. Furthermore, security features were incorporated into the architecture to
ensure secure transactions and protect computer data. Every software project has to use

the agile process.

10
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Several of the words used to define agile methodologies are familiar to me, such as
kanban, feature-driven development, scrum, quartz, and flexible system development
methodology. Nevertheless, I succeeded in my objective by applying the DSDM
approach. The benefits of the DSDM technique are numerous. The dynamic system
design technique is used for iterative development, allowing for flexibility in modifying
requirements. When timely delivery is required, this strategy is effective. Using an Al-
powered vehicle count system offers a number of advantages, including lower costs,

improved accuracy, early item recognition, and data-driven insights.

4.3 Section of methodology
A range of methods or strategies may be employed to decide how to evaluate the data
that was used in this inquiry. This study used a multi-step technique that involved

building the model, expanding and improving it, collecting data, and producing it.

Pre-Project Phase:

e Feasibility Study: This phase comprises evaluating the project concept's
functional, financial, and infrastructure feasibility. It involves weighing the
potential costs, benefits, and hazards of the project.

e Conditions Gathering: The program's requirements have now been compiled
and documented. Understanding client desires, constraints, and business needs
1s necessary to determine the project's scope.

e Planning: Planning entails creating a strategic plan that specifies the objectives,
timeline, required materials, and deliverables of the project. Establishing roles
and responsibilities, identifying the project's stakeholders, and creating a

partnership and risk management strategy are all crucial.

Project Lifecycle Phase:

e Gathering Data: [ collected and analyzed online statistical data using Kaggle
to create a trustworthy set of my own. Images and videos of traffic situations
from several sources made up the dataset utilized in this study. Bounding boxes
surrounding various vehicle kinds, including automobiles, trucks, buses, and
motorcyclists, were added to each image.

11
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Data preparing: Following its collection in its data Many data sets can have
errors, especially when there is noise present. In technical terms, I use the
chosen data set to proceed to the next phase after processing the knowledge.
Data Preprocessing: The results expanded and became more targeted as each
class was assessed. To make it function, I had to add information and change
the size. Because of my concerns about overfitting, I limited my alterations to
the largest and most suitable ones.

Model Selection: Once you've chosen a model, use the available data to train
and evaluate it in order to improve accuracy. Pre-trained weights are used to
initialize the YOLOV8 model using a sizable dataset, like COCO, which offers
a solid foundation for fine-tuning. Several iterations of the idea were evaluated
using my technology in order to identify the best setup for accurate data
computation.

Evaluation of Performance: Each of the results is explained in this section.
Because of these strategies, even after training and testing, we were not reliable
enough for the next two courses. In a variety of traffic scenarios, the YOLOvVS
model showed strong performance in vehicle detection and counting. The model
was able to reliably identify distinct types of cars and showed strong
generalization to new, unseen photos. then created the confusion matrix, recall,
efficiency, and fl measurement visualizations.

Design: Using the requirements that have been acquired, the software design is
constructed in this stage. Database, architectural, and user interface design are
only a few of the high-level and comprehensive design tasks it involves.
Development: Using the design requirements as a guide, the program is coded
at this step. To produce a functional system model that model count the running
vehicle, the developer develops the source code, performs unit tests, and
assembles components.

Testing: By putting the program through its paces, this process aims to
guarantee of all data that could be count running car quickly that it is both high-
quality and functional. Unit, user validity, integration, and system testing that
model techniques for vehicle count are just a few of the many testing techniques

it covers.

12
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e Deployment: Following approval and a thorough testing process, the model
deploy should be used for complete project. The program must be installed,

configured like model build for count cars and set up in the proper environment.

Post-Project Phase:

e Maintenance: The software occurs main difficulty into the maintenance stage
following deployment. To make sure the program keeps functioning and adapts to
changing all needed that should be fixed all error this phase entails regular
maintenance, bug repairs, and upgrades.

e [Evaluation: By comparing the project's main outcome that shows like model
techniques for vehicle car count with its stated goals, its efficacy may be assessed.
It assists in determining model techniques for running vehicles count to be changed
and what can be learned for future projects.

e Closure: The project mainly finish at this following part. It includes completing the
project's file for managing model techniques for vehicle car count monitoring its

artifacts, and doing a project evaluation.

These parts offer a following important things need to done the project, to managing
software development projects and aid in achieving effective results, from early planning

to post-deployment like as an assistance.

Pre-Project

Feasibility

Foundations

Py

Assemble
Evolutionary Seview Deploy

Development

Deployment

Post-Project

Fig 4.2: DSDM phase

13
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4.4 Implementations plans

This phase has defines all details data into count vehicles for details dataset. Once a bug
has been identified and fixed, the new system must be enabled. This section selects the
settings, protocols, and release requirements. The upgraded system is then tested and
put into use if everything works as planned. The data collection process must be
completed after all other steps have been completed in order to guarantee accuracy. To
make the assignment easier to do, I divided it into its most important components. |

must abide by these guidelines to ensure that my job is completed accurately.

e Dataset collections.

e Steps performed prior to picture processing

e Forecasting class images for four vehicle classes.

e YOLOVS algorithms that are employed.

e Counting running vehicles from videos using YOLOVS

e Assess the results and correctness.

14
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CHAPTER S

Planning

5.1 Project Plan

I publicly compiled all of my datasets using technologies like Kaggle. For the various
photos, I chose a dataset that appeared to make sense. After that, I could go to work on
getting the data ready. Before putting the concept into practice, I began experimenting
with the programming. I evaluated the accuracy of each of the YOLOvV8 models. I chose
the one that would best serve my needs after taking accuracy into account. Following a
thorough examination of all pertinent mathematical and philosophical concepts and
methods, a set of fundamental standards has been developed. Prior to creation, all
projects must have their potential, budget, timeline, risk management, and interaction
server protocols defined. Prior to starting a project, planning is crucial to reducing risks
that might jeopardize the developer's ability to complete it. Planning a project can
involve several things, including establishing goals and objectives, managing risks,
adhering to deadlines, and more. Time boxes are a fundamental tool for project planning

and are frequently utilized in software project schedules.

15
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5.1.1 Management plan

Describe the project team's duties and responsibilities as well as the project

management procedure. Create the reporting and communication routes to guarantee a

fruitful partnership. Determine the phases of the issue-resolution process for decision-

making and escalation.

Table 5.2: Management Planning

No | Task Name Duration | Start Date End Date
1 | Introduction 8 07-10-24 14-10-24
2 | Initial Study 4 15-10-24 18-10-24
3 | Literature Review 4 19-10-24 22-10-24
4 | Methodology 4 23-10-24 26-10-24
5 | Planning 12 27-10-24 09-11-24
6 | Feasibility 15 10-11-24 25-11-24
7 | Foundation 5 26-11-24 30-11-24
8 | Exploration 14 30-11-24 14-12-24
9 | Engineering 30 15-12-24 15-01-25
10 | Deployment 18 16-01-25 04-02-25
11| Testing 10 05-02-25 15-02-25
12 | Implementation 7 16-02-25 22-02-25
13 | Critical Appraisal and Evaluation 5 23-02-25 28-02-25
14 | Lessons Learning 4 01-03-25 04-02-25
15 | Conclusion 1 05-03-25 06-03-25

Total 141 days
16
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5.1.2 Resource Allocation

Determine all of the project's resources, such as staff, tools, and software. Based on the

workload and project schedule, decide how best to allocate the resources. Assign duties

and obligations to team members while making sure they possess the requisite

knowledge and abilities.

Table 5.3: Resource Allocation

No | Task Name Duration | Resource

1 Introduction 1 End User

2 Initial Study 2 Analyst

3 Literature Review 3 Analyst

4 Methodology 3 Analyst

5 Planning 7 Analyst, Designer, Developer
6 Feasibility 11 Analyst

7 Foundation 4 Designer

8 Exploration 9 Designer, Developer

9 Engineering 20 Developer

10 | Deployment 12 Analyst, Developer

11 | Testing 5 Analyst, Developer, Tester, Users
12 | Implementation 6 Analyst, Developer

13 | Critical Appraisal and Evaluation 3 Analyst, Tester and Developer
14 | Lessons Learning 2 Analyst, Users

15 | Conclusion 1 Analyst

Total 86 days

©Daffodil International University
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5.1.3 Time Boxing

To make development and testing easier, divide the project into many time periods or

iterations. Determine the duration of each time box as well as the tasks and outputs

required for every iteration. For every time box, establish specific objectives and supply

resources.
Table 5.4: Time Boxing
Time -Box | Task Name Duration | Resource
TBI Introduction 1 End Users, Analyst
Initial Study 1 Analyst
Literature Review 2 Analyst
TB2 Methodology 3 Analyst
Planning 5 Analyst, Designer, Developer
Feasibility 2 Analyst
TB3 Foundation 3 Designer
TB4 Exploration 2 Designer, Developer
Engineering 8 Developer
TBS Deployment 3 Analyst, Developer
Testing 2 Analyst, Developer, Tester, Users
TB6 Implementation 7 Analyst, Developer
TB7 Critical Appraisal and 2 Analyst, Tester and Developer
Evaluation
Lessons Learning 2 Analyst, Users
TBS Conclusion 1 Analyst
Total 44 days

©Daffodil International University
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CHAPTER 6
Feasibility

6.1 All possible types of feasibility

6.1.1 Operational feasibility

A feasibility study assesses the possibility that all pertinent elements—such as
engineering, planning, legal, and financial considerations—will be taken into account
to ensure a project's successful completion. The degree to which a system matures,
utilizes the scope defined during opportunity definition, and satisfies the criteria
specified during the project or necessity analysis phase of the development process is
known as operational practicability. The mechanism at the heart of the suggested

concept uses pictures to identify moving automobiles.

6.1.2 Technical feasibility

Hardware Software
Dell Laptop, Wi-Fi, Router, Android Studio, Google
Cable, Android Phone Chrome Browser,
Windows, MS Word, VS
code

6.1.3 Technology
Server side Models
Python, Dataset YOLOvV8
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6.2 Cost Benefit Analysis

Project managers analyze the advantages and disadvantages of various project paths,

including interactions, activities, business demands, and investments, using the cost-

benefit analysis concept. A cost-benefit analysis helps me choose the optimal course of

action to achieve my goal at the lowest possible cost out of all the possibilities available.

Project Name: Vehicle Counting using YOLOVS
Table 6.5: Cost Benefit

©Daffodil International University

Equipment 1 2nd 3rd 4t Total
Year Year Year Year

Data 20000 20000

Collection

Data 10000 10000 10000 30000

preprocessing

Software 1000 1000

Internet 2000 2000 2000 2000 8000

Model 5000 5000

Training

Development 5000 5000

Maintenance 10000 10000 10000 10000 4000

Total 73,000
BDT.
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6.3 DSDM Dynamic System Development Method (DSDM)

DSDM, short for Dynamic Systems Development Method, is not a particular
application development tool or technology but rather an organizational
framework for agile project and software development management. It strongly
emphasizes the use of iterative development methods, regular software delivery,
and cooperation between development teams and business stakeholders. It's crucial
to remember that DSDM requires the use of specific tools or technologies, such as

Python.

©Daffodil International University
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CHAPTER 7

Foundation

7.1 Some potential approaches

7.1.1 Interview

The scheduling of interviews is critical to any endeavor. to assist users in using the running
cars count system to solve problems by using pictures or videos, paying attention to user
requests, and conducting interviews with suitable people. I can learn a lot about object
detection by conducting interviews. I may learn about all the needs and any communication

barriers with resource allocation by participating in interviews.

7.1.2 Observation

A trend toward using cutting-edge Al and real-time data processing for effective traffic
management is highlighted by the top web-based traffic monitoring and vehicle
counting programs. By offering scalable, reasonably priced technologies for vehicle
categorization, counting, and data analysis, Rekor and Telraam are empowering
communities and cities. These apps provide precise, automated traffic data by utilizing
technology like cloud computing and machine learning, which aids urban planners in
making well-informed choices about infrastructure and traffic control. These systems'
use of Al greatly increases traffic monitoring's precision and effectiveness, making it a

vital instrument for smart cities and contemporary transportation management.

7.1.3 Data Collection

In all, I have amassed 10,000 photos. Images and videos of traffic situations from
several sources made up the dataset utilized in this study. Bounding boxes surrounding
various vehicle kinds, including automobiles, trucks, buses, and motorcyclists, were
added to each image. The four categories in the dataset—Car, Truck, Bus, and
Motorcycle—are named for the types of vehicles they represent. Fifty percent of the
data are utilized for testing and validation, while twenty percent are assigned for

training.

22
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e Number of images: 10000
e C(lasses: Car, Truck, Bus, Motorcycle

e Annotation format: YOLO format with class labels and bounding box

coordinates

Numbers of Vehicles Leaving
car: 1
Total: 1

Numbers of Vehicles Leaving
car: 4
Total: 4

Fig 7.3: Sample of dataset
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7.1.4 Data Processing
Resizing photos, leveling pixel values, and enhancing data via rotation, flipping, and
scaling are some of the preprocessing methods used to promote variety in the collection.
e Pictures with code-based preset sizes.
e A JPG conversion will be performed on the file kinds.
e Remove any inaccurate pictures.

e Deleted unnecessary images

| Dataset ‘

Y

‘ Data Processing I

a—[ Data Splitting l—o—[ Validation

Train I ‘ Test I

| Yolov8 Model I

Counting Runinng vehicle from videos

Fig 7.4: The recommended model for the whole research project.
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7.2 Specific problem are identification and description

The challenge of precisely counting and categorizing cars in real-time, especially in
congested and dynamic traffic conditions, has been noted as a distinct issue in traffic
monitoring. Conventional techniques, such human counting or sensor-based systems,
sometimes have issues with accuracy, scalability, and flexibility to changing circumstances
like road kinds, illumination, and weather. These systems may need a lot of maintenance
and human involvement, overlook smaller cars, or not identify cars in heavy traffic.
Furthermore, the absence of real-time data may make it more difficult to make wise
decisions on traffic control and urban development. In order to offer accurate, real-time
vehicle data that can support improved traffic flow, infrastructure planning, and safety
measures, more dependable, scalable, and automated systems are desperately needed as

cities expand and traffic congestion gets worse.

7.3 Possible solution

Using of-vehicles counting systems with object identification models like YOLOVS is
one potential model techniques for vehicle car count remedy for the highlighted traffic
monitoring issue. Real-time model techniques for vehicle car count and classification
from surveillance camera video feeds is possible with these methods. Especially in
situations with heavy traffic, model techniques for vehicle running count is renowned
for its fast-processing speed and accuracy. This system may be expanded to cover
several places model techniques for vehicle without sacrificing speed thanks to cloud
computing. Immediate traffic flow monitoring is made possible by the incorporation of
real-time analytics that should be decisive all car details, which aids in traffic signal
that define model techniques for vehicle car count precisely optimization, congestion
management, and safety enhancement. The automation of the system decreases human
involvement, lowers mistakes, and produces consistent, trustworthy total car counting
model techniques for vehicle car count precisely that can help with long-term

infrastructure development and urban planning.
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7.4 Overall Requirement List
e Functional Requirements

® Non-Functional Requirements.
7.4.1 Functional Requirements

7.4.1.1 User

e Making a system for count running vehicles for model techniques.

7.4.2 Non-Functional Requirements
7.4.2.1 Performance
Getting good accuracy for vehicle detection using a model-techniques for vehicle car count

accurately, performance has been good.

7.4.2.2 Availability
Need an internet access for run the model techniques for vehicle car count precisely
like data or car count. Also use some feature to use the model like: chrome, explorer

etc.

7.4.2.3 User Friendly

The system for count car is very good as UI:

e Train and validate using a labeled dataset of traffic situations.
e Use the YOLOv8 model to detect vehicles.

e To assess the model's performance, test it using unobserved data.
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7.5 Need able technology implemented

In this model works, I have been used following below languages or techniques:

Python: Python is a extreme languages, interpreted programming languages that is so
much effective and good for doing all works and making it a great-things for the both
novice and seasoned professionals. Several programming systems also details like as
paradigms are supported like data file it, such as imperative, functional, and object-
oriented programming. With the help of its many library function and following data
requirements like: NumPy, Pandas, and TensorFlow, developers may effectively
complete challenging jobs. Because of its robust community model techniques for
vehicle car count and Python is one of the most widely used and adaptable

programming system for count running car.

YOLOVS: The well real-time object detection model techniques for vehicle car count
YOLOVS8 (You Only Look Once version 8) is renowned for its accuracy and quickness.
It is quite effective since it can identify several items model techniques for vehicle car
count in a single frame of an image or video. By providing more accuracy, particularly
in difficult settings with tiny or crowded objects, model techniques for vehicle car count
precisely Because of its rapid and precise data processing capabilities for all count car
which is running. The model is a great option for real-time detection model techniques
for vehicle car count because it is intended to be both data which real time that should
be occurred and performant. A field of study that is being examined and evaluated to
elucidate concepts for creating models, establishing and accomplishing objectives,
collecting data, controlling, instructing, and enhancing performance is known as a
researched subject. I review my tools and methods for taking measurements. NumPy
enabled Python programming, Microsoft software, and other tools such as Scikit-learn.
Google Co Labs' facilities are only utilized for instruction and assessment. Google
Colab programmers may write sophisticated machine learning algorithms and Python-

based data analysis.
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Libraries:

Matplotlib: The visualization features of Matplotlib include a set of methods
called Py-plot graphing. Drawing boundaries and defining lines inside a plot are
only two of its numerous applications. Another is shapes.

NumPy: One popular approach for working with matrices in Python is to use
the NumPy module. The Fourier transform, matrix operations, and the
fundamentals of algebraic geometry are covered in this section. The NumPy
library in Python offers tools and resources for working with matrices of various
sizes. Building arrays deliberately and precisely is made feasible by NumPy.
The NumPy Python library is used for numerical calculations. Additionally, the
phrase "a wide range of variants Python" is employed.

Scikit-learn: This foresight and data analysis tool is practical and easy to use.
Open-source software being freely available for anybody to use and modify as
they see fit. Matplotlib, SciPy, and NumPy were used through growth.
Seaborn: This popular data visualization tool is simple to use and provides an
easy interface for creating visually beautiful and interesting data
representations. It has a long history of working with matplotlib.

CV2: To precisely solve computer vision-related issues, a set of Python
extensions called Python's OpenCV was created. By examining pictures,
videos, and notes taken at the incident, it may also be used to identify things and
people.

Job-lib: Another more efficient method that saves time and money by avoiding
repeating the same calculation.

HS Py: A Python HDF5 native data wrapper is provided via the hSpy package.
HDFS5's support for NumPy makes it simple to manage and store large amounts
of numerical data.

OS: The Python programming language's OS section provides a range of tools
that artists may use to interact with the software that powers certain parts of the

computers they use for their work.
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7.6 Recommendation and justifications

Because of its great accuracy, speed, and scalability, a YOLOvS8-based system is
advised for automated vehicle counting and traffic monitoring. YOLOVS is the perfect
answer for dynamic surroundings since it can identify several cars in real-time, even in
thick traffic. Because of the automation of the system, less manual counting is required,
which minimizes human mistake and ultimately lowers expenses. Consistent
performance is guaranteed by its capacity to adjust to different weather and lighting
situations, and the real-time data it produces aids in improving urban planning and

traffic management, which enhances safety and traffic flow.
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CHAPTER 8

Exploration

8.1 Use case

Both functional and non-functional needs are analyzed in this part using use-case data and

images.

User:

Following their system, the user can carry out the following tasks:

e Input video files
e Develop a model to detect and count vehicles in videos.

Import dataset

<<include>>
— Object detection —
\ YOLOv8 model

Input video files

/|

User

Count running

vehicles result
will be shown

Fig 8.5: Use case Diagram
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8.2 Activity diagram

Explain the system's dynamic features. It resembles a flow chart that illustrates the
connections between several jobs. You might use the activity to explain the operation
of the system. As a result, control is shared across all operations. The whole activity

diagram for each module appears as follows:

Datasets

CPreprocess images (resize, normalization))

v

CFeed frames to YOLOvV8 model for object detection)

v

(YOLOVS detects vehicles in the video frame)

yes no

¢ Are vehicles detected? ¢

(Count detected vehicles) CLog "No vehicles detected™” message)

(Update vehicle count)

v

(Store vehicle count data)

~— -
’\VI/‘

(Repeat process for each new frame)

v

CDisplay vehicle count in videos)

®

Fig 8.6: Activity Diagram.

31

©Daffodil International University



8.3 Requirement catalogue
Functional requirements:

e FRI: Input video files

e FR2: Develop a model to detect and count vehicles in videos.
Non-Functional Requirements:

e NFRI: Updating and maintaining records is simple.

e NFR2: Users simply need a PC with an Internet connection to access the
system throughout the day and from any place. The system is compatible
with several web browsers, such as Chrome, Mozilla, Opera, and Internet
Explorer.

e NFR3: The interface is engaging and the technology is easy to utilize.

e NFR4: View corporate data and contact information.

User Interface Requirements:

e UIRI: A user-friendly interface with intuitive navigation that makes accessing
various functions and capabilities simple.

e UIR2: Icons offer visual signals to help users comprehend and operate the

system.

Security and Privacy Requirements:

e SRI1: Secure authentication and authorization procedures to safeguard user

information.
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8.4 Prioritized Requirement List (PRL)

Table 8.6: Prioritized requirement list

Requirement
ID Requirement Description Priority DependenciesStatus Validation Criteria
Collection datasets Pass  Data collection
RQI High successful
Apply YOLOvVS models RQ1 Pass Model apply successfully
RQ2 High
Count running vehicles RQI1,RQ2  Pass Successfully count
RQ3 High running vehicles.
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8.5 Prototype of new system

T e o T e T R S o v

Numbers of Vehicles Leaving
car: 4
Total: 4

B63:xar’
10cem
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< Numbers of Vehicles Leaving
car: 1
Total: 1

¢ Numbers of Vehicles Leaving

Numbers of Vehicles Leaving
car=l
Total: 1
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Numbers of Vehicles Leaving |
CaE=l
Total: 1

Murnbers of Vehicles Leaving
‘car: 19

bus: 4

truck: 3

Total: 26
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\+rnbers of Vehicles Leaving
‘car: 20

Murnbers of Vehicles Leaving
CarE23 ;

bus: 4

truck: 3

Total: 30

©Daffodil International University
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\+rnbers of Vehicles Leaving
‘car: 23

Murnbers of Vehicles Leaving
CarE23

bus: 4

truck: 3

Total: 30

©Daffodil International University
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M¢urnbers of Vehicles Leaving
CarE27

bus: 4

truck: 4

Total: 35

©Daffodil International University
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Murnbers of Vehicles Leaving
‘car: 30

Murnbers of Vehicles Leaving
‘car: 30

bus: 6 )

truck: 5

Total: 41

Fig 8.7: Interfaces for user

©Daffodil International University
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CHAPTER 9

Engineering

9.1 Class Diagram

A class was created in order to show the original material for the interclass links. In this
case, the class describes an object's variables and actions, either as a separate entity inside
a program or as a single specification of programming.

@ Dataset

O data: images

o loadData(): void

provides images

@ Preprocessor

o frame: Frame

@ resizeFrame(): Frame
© normalizeFrame(): Frame

sends preprocessed frame

@) YoLOE Modd
o model: Object

o loadModel(): void
o detectVehicles(frame: Frame): List<Vehicle>

detects and counts vehicles

@ VehicleCounter

o vehicleCount: int

o updateCount(detectedVehicles: List<Vehicle>): void
e getCount(): int

logs vehicle count plays video and processes frames

@ Logger

olog: String displays vehicle count in video

© logNoVehiclesDetected(): void
o logVehicleCount(vehicleCount; int):; void

logs and displays info

@ VideaPlayer

o videoFile: String

e playVideo(): void
o displayFrame(frame: Frame): void

Fig 9.8: Class Diagram
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9.2 ER diagram

Often referred to as the ER model, ER Diagram, or ERD, institutional means of
communication is a type of structural application used in design. The two main pieces of
information that the ERD conveys and displays in various ways are the main elements of

the limited system and the connections among these entities. The entity-relationship

diagram for the user module is now finished.

logs vehicle count

@ Logger

® Dataset

e datasetlD :
® images :
® frame :

List<images=>

provides frames

@ Preprocessor

e preprocessiD : int
® resizedFrame : Frame

® normalizedFrame : Frame

sends preprocessed frames

@ YOLOvBModel

® modellD : int
& detectedVVehicles :

List<Vehicle>

detects vehicles

® VehicleCounter

® countlD : int
® vehicleCount : int

® loglD : int
e logMessage : String

logs and displays info

\V4

® VideoPlayer

® playerlD : int
& videoStatus : String

Fig 9.9: ER Diagram.

displays vehicle count in video

©Daffodil International University
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9.3 Sequence Diagram

This is all about one module's sequence diagram: User dashboard.

O
AN Nl NS S U k Ry
User Dataset Preprolcessur YOLOvBVioddl Vehic\e@ounler Logger VideoPlayer

Loading Images datasets
>

Data preprocessing
—_—

Show video with count of 4 class vehicles

Preprocess data & apply madel

Detect vehicles & model

alt [Vehicles detected]

Send detected vehicles

Count vehicles

pa—

i Log vehicle c:oumE
b

Display log message 3

Display vehicle count in video

No vehfcles detected]

! Log "Ne vehicles detected”

Display log message 3

' I
User Dataset Preprocessor YOLOvBVioad VehicleCounter Logger VideoPlayer
[®) ‘ =S sCo i oF:
T ‘\/‘ N s L
P

Fig 9.10: Sequence Diagram
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CHAPTER 10

Development

10.1 Core Module Samples

File Edit Selection WView Go

@ EXPLORER

~ VEHICLE CROWD COUNT

» figure

~ Ultralytics

> hub

» models

configs
> data
» engine

» utils

» deep_sort_pytorch

_init__py

predict_pr

predict.py

» OUTLINE

¥ 5 TIMELINE
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_imit__.py

predict

predict.py

tesid.mp4d
test5.mp4d
teste.mp4
test7.mpd
train.py

val.py

» OUTLIME
» TIMELINE
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wd count

save one box
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deepsort =
object_counter = {}

object_counterl = {}

elapsed_time
signal = {"

vehicle_count_temp

line = [{

_config()
deep.merge from_file("
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init_tracker():
cfg_deep = get_config()

_deep.merge_from_file(

_deep .DEEPSORT M#v nTeT ? se eep .DEEPSORT .MIN_|
ap=cfg_deep.D (function) MAX_ AGE: Any

p.DEEPSORT . MAX_AGE, n_init-

.item
Litem()

= (bbox_top + bbox_h ;

w = bbox_w

h = bbox_h
urn x_c, y_c, w, h
en_circle(img, width):
circle(img, (width - 258,
.circle(img, (width - 158,

red_circle(img, width):

.circle(img, (width - 258,
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init_tracker():
cfg_deep = get_config()

_deep.merge_from_file(

_deep .DEEPSORT M#v nTeT ? se eep .DEEPSORT .MIN_|
ap=cfg_deep.D (function) MAX_ AGE: Any

p.DEEPSORT . MAX_AGE, n_init-

.item
Litem()

= (bbox_top + bbox_h ;

w = bbox_w

h = bbox_h
urn x_c, y_c, w, h
en_circle(img, width):
circle(img, (width - 258,
.circle(img, (width - 158,

red_circle(img, width):

.circle(img, (width - 258,
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tlwh_obj
tlwh_bbc
urn tlwh_b

compute_color_for_labels(label):

color =
elif label
color = (
elif label =
color =
elif label =
color =

color = [int((p * (label ** 2 - label + 1)) ¥ 255) for p in palette]

ptl
pt2

dine(img, (x » ¥1), (xd + d, yl1), color, thic
.line(img, V! 1, y1 + r + d), color, thic
(r, r), 180, 0,
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1+r, yl), , , color, )
(x1, y1 + r), (x1, y1 ), color ickness)
(x1 + r, y1 +r), (r s 1 , ctolor, thickness)

» thickness)
thickness)
08, color, thickness)

. ), color, thickness)
r - d), color, thick )
r), 2e, a, color, thickne

Yi), r.:DlGI"_,
r - d), color,

r), e, e, ge,

(x1 +r, y1 X . Y color, -1,
s ¥ +r), ( color, -

+r, yl+r) color,

color,

(LRI T ]

color,

> line_thickn

©Daffodil International University
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> ultra

tl = line_thic 3 round(@.
color = color .randint(e,
int(x[1])). (
o | C c2, color, thi
label:
tf = max(tl - 1, 1)

D) != ccw(B,C,D)

 (B[0]-A[6]) > (B[1]-A[1])

get_direction(pointl, point
direction_str = "7

if pointi[1] > point2[1]
direction_str +
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predic

direction(pointl, point2):

direction_str +
elif pointl[1] < point2[1]:
direction_str +=

direction_str +=

if pointi[e@] > point2[e]:
direction_str +=

elif pointi[@] < point2[@]:
direction_: "I

return direction_str

draw_boxes(img, bbox, names, object_id, identities=
line(img, line[@], line[1], (46,162,112), 3)
t, width, _ = img.shape

ey in list(data_de
identiti
data_deque.pop(key

offset[1
offset[1
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d count

urn direction_str

boxes(img, bbo names, obj _id, identitie

.line(img, line[@], line[1], (46,162,112), 3)
ht, width, _ = img.shape

for key in list(data_deque):

if key identit
data_deque.pop(key)

r i, box in er
1, yi, > Y
ul offset[e]
offset[8]
offset[1]
offset[1]

id = int(identities[i]) if identities

if id data_deque:

data_deque[id] e(maxlen= 64)
color = ¢ e _color_for_labels(object_id[i])
obj_name = : t ]

label = i % (obj_name)

A -
@ Muhammad Moi years aga)

©Daffodil International University
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Spaces: 4

UTF-8

LF

{} Pythg
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count

> ultra

boxes(img, bbox, names, o
ine(img, line[@], line[1],
_ = img.shape

y in list(data_deq

if key identiti

data_deque.pop(key)

1) if identities

data_deque:
N e(maxlen= 64)
color = compute_c labels(object_id[i])
obj_name = names[object 1]
label = ° .format( i e % (obj_name)

data_deque[id].appendleft(

©Daffodil International University
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data_deque[id].appendleft(center)
if len(data_deque[id]) :
direction i C eque[id][e] ata_deque[id][1])
[ line[8], line[1]):

direct
if obj_name ect_counter
name] = 1
_entering|[|"ent

obj_name obj_name==
object_counter[obj_name] += 1

ount_total vehicle_entering["cr

if obj_name ect_counterl:

hicle_le ' ' += 1
label, color=color, line_thickness=2)

1, len(data_deque[id])):

if data_dequel[id][i - 1] data_deque[id][i]

thickness = int(np.sgrt(64 / fl

cv2.line(img, data dequel[id][i - 1], data deque il, color, thickn
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(img, bbox, names, ob
11n ra 1, len{data_i
if data_deque[id][i - 1] data_deque[id][1i]

nue

thickness = int(np.sqrt(ed4 / f t(l + 1

line(img, data_deque[id][i - 1], data_deque[id] color, thickness)

getTickCount() - start_time} / .getTickFrequency()
time / 17.5

felapsed_t _FONT_HERSHEY_SIMPLEX, 1,

05+ (idx*ae
, ont_stri, (1

thickness
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(self, img):
(img, line_width=self.args.line_thickness, ex: elf.model.names))

self, img):
img = t from_numpy(img).to(self.model.device)
img = img.half() if f.model.fpl6 img.float()

i, pred in enume
orig_img[i].shape if self.webcam
pred[:, :4] = .scale_boxes(img.shape[ red [ shape) .round()

rn preds

write results(self, idx, preds, batch):
p, im, im@ = ch
all outputs
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predictpy M X

] > ultral
ionPredic [ i HE

write_results(self, idx, preds, batch):
p, im, im@ = batch
all_outputs
log_string =
if len(im.shape)

im = im[ 1
self.seen += 1
imé = im®.copy()
if self.webcam:

log_string += f'{idx}:

P self.dataset.count

self. h ~( F.sé ir /"1
log_string += % im.shape[2:]
self.annotator = f.get_annotator(ime)

det = preds[idx]
all_outputs.append(det)

f len(det) ==
.unique():
] == c).sum()

log_string += f"{n} {self.model.names[int(c)]}{'s

tensor(imé.shape}[[1, @, 1, @]]
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predictpy M X

vehicle crowd count > YOLOv8-DeepSORT-Object-Tracking > ultralytics > yolo > v8 > detect > predict.py > 1 draw_boxes
DetectionPredictor(BasePredictor):
write results(self, idx, preds, batch):

xywh_bboxs = []

confs = []

oids = []

outputs = []

for *xyxy, conf, cls in reversed(det):
X €, y_c, bbox_ w, bbox_h = xyxy to_xywh{*xyxy)
xywh_obj = [x_c, y_c, bbox_w, bbox_h]
xywh_bboxs.append (xywh_ob3j)
confs.append([conf.item()])
oids.append(int(cls))

xywhs = torch.Tensor(xywh_bboxs)

confss = torch.Tensor(confs)

outputs = deepsort.update(xywhs, confss, oids, im@)
if len(outputs) > @:

bbox_xyxy = outputs[:, :4]

identities = outputs[:, -2]

object_id = outputs[:, -1]

draw_boxes(im@, bbox_xyxy, self.model.names, object_id,identities)

return log_string

@hydra.main(version_base= , config path=str(DEFAULT_CONFIG.parent), config_name=DEFAULT_CONFIG.name)
predict(cfg):
init_tracker()
cfg.model = cfg.model "yolov8n.pt" "last.pt”
cfg.imgsz = check_imgsz(cfg.imgsz, min_dim=2)
cfg.source = cfg.source if cfg.source

predictpy M X

vehicle crowd count > YOLOV8-DeepSORT-Object-Tracking > ultralytics > yolo > v8 > detect > predict.py > & draw_boxes
DetectionPredictor(BasePredictor):
write_results(self, idx, preds, batch):

draw_boxes(im@, bbox_xyxy, self.model.names, object_id,identities)

return log_string

@hydra.main(version_base= » config path=str(DEFAULT_CONFIG.parent), config_name=DEFAULT_CONFIG.name)
predict(cfg):
init_tracker()
cfg.model = cfg.model "yoloven.pt" "last.pt” "best.pt
cfg.imgsz = check_imgsz(cfg.imgsz, min_dim=2)
cfg.source = cfg.source if cfg.source else ROOT / "assets”
predictor = DetectionPredictor{cfg)
predictor()

= "__main__":

if _ name__ =
predict()
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File Edit

EXPLORE & } Welcome X

~ FINAL-PROJECT
vehicle cr nt\ vehicle crowd coun Start Walkthroughs
acking *
g Get started with VS Code
Custom our e rn the basics, and start
coding

® Lear the Fundamentals

test_video.mp4

mp4

~ C:\Users\User\Downloads\final-pr > cd
\Users\User\Downloads\final-pr \vehicle crowd count>
\Users\User\Downloads\final-pr \vehicle crowd count\vehicle crowd count> cd .\YOLOv8-DeepSORT-Object-Tracking\
test5.mp4 PS C:\Users\User\Downloads\final-pr vehicle crowd count\vehicle crowd count\YOLOVB-DeepSORT-Object-Tracking> cd
> test6.mp4 ralytics\
D test7.mp4 \U \Downloads\final-pr vehicle crowd count\vehicle crowd count\YOLOv8-DeepSORT-Object-Tracking\ultralyti
cs> cd
PS C:\Users\User\Downloads\final-project\vehicle crowd count\vehicle crowd count\YOLOv8-DeepSORT-Object-Tracking\ultralyti
cs\yolo> cd v8
PS C:\Users\User\Downloads\final-project\vehicle crowd count\vehicle crowd count\YOLOV8-DeepSORT-Object-Tracking\ultralyti
cs\yolo\v8> cd detect
PS C:\Usel r\Downloads\final-project\vehicle crowd count\vehicle crowd count\Yt epSORT-Object-Tracking\ultralyti
cs\yolo\v8\detect> python predict.p) yolov8l.pt source="test5.mp4" show=Tr

t4.mp4

train.py

> OUTLINE
> TIMELINE

) Welcome X

Start Walkthroughs

* Get started with VS Code

stomize your e earn the

ding

® Learn the Fundamentals

] python +

cs\yolo\v8\detect> python predict.py mode lovBl.pt source="test5.mp4" show=True
[2025-¢ 1[root.tracker][INFO] - Loading weights from deep_sort_pytorch/deep_sort/deep,
Done!
Ultralytics YOLOv8.®.3 ython-3.10.18 torch +cpu CPU
8 layers, 43668288 parameters, @ gradients, 165.2 GFLOPs
video 1/1 (1/900@) C:\Users\User\Downloads\final-project\vehicle crowd count\vehicle crowd count\YOLOVE-DeepSORT-Object-Tr
est5.mp4: 384x640 1 person, 4 buss, 1 truck, 782.2ms
ds\final-project\vehic rowd count\vehicle crowd count\YOL Object-Tr
mp4: 384x640 2 persons
loads\final-project\vehic 8-DeepSORT-Object-Tr
g\ultralytics\yolo\v8\detect\test5.mpd: 384x640 2 persons, 9 cars, ks 2ms
video 1/1 (4/9000) C:\Users\User\Downloads\final-project\vehicle crowd col 1 wd count\YOLOV8-DeepSORT-Object-Tr
acking\ultralytics\yolo\v8\detect\test5.mp4: 384x64@ 2 persons, 12 cars, 3 ks, 859.5ms
inal-project\veh: e crowd count hicle crowd count\YOLOv8-DeepSORT-Object-Tr
384x64@ 1 person, 11 cars, s, 3 trucks, 757.5ms

> OUTLINE
> TIMELINE

&8

Figure 10.11: Code Samples (frontend & Backend)
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10.2 Probability problem break down

When calculating the accuracy of recognizing vehicles in various traffic circumstances,
a probability problem may emerge in the context of the YOLOvVS vehicle counting
system. The YOLOvS model detects cars in each video frame, however there is a
chance that certain vehicles may be misidentified or not detected by the model because
of a variety of circumstances, including overlapping vehicles, occlusions, weather, or
camera angles. The model’s of techniques using various data like training, testing
validation, the video feed's resolution, vehicular density, and the model's capacity to
distinguish between cars model techniques for vehicle car count and other objects are
some of the variables that-which makes good affect the likelihood of accurate detection.
The efficacy of the system in reducing detection model techniques for vehicle car count
precisely mistakes may be evaluated statistically using techniques like accuracy, recall,
and F1 score, guaranteeing that it offers precise model techniques for vehicle car count
even in the face of inherent uncertainty in real-world traffic situations. According to the
used data all running vehicles should count using model train running of following 4

classes of car.

e Data security and protection: To assure that the vehicle which is running data
collect and processed model techniques for vehicle car count precisely and
accurately is shielded from unwanted access or manipulation, data security and
protection are essential to this project.

e Debugging and Testing: To find and address any problems or errors in the
vehicle recognition and counting system model techniques for vehicle car count
precisely debugging and testing are crucial processes. This fixes any possible
faults in real-time processing like model run and debug the system for model
techniques for count running car and guarantees that the YOLOv8 model
operates as intended in a variety of scenarios, including congested traffic or
difficult lighting.

e Quality Control and Testing: The object of quality control and testing is to
confirm that the system operates like model build and accurate as intended and
produces accurate, consistent, and dependable most proved outcomes. In order

to ensure that the car counting model techniques for vehicle car count precisely
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can be utilized successfully in actual traffic situations, this phase is essential to

achieving the project's goals and user needs.

10.3 Prioritization while developing

Prioritization Requirements and Explanation

Core The foundation of the running car count system is very precise vehicle

Functionality detection based on the YOLOvV8 model techniques for vehicle car count.
In addition to analyzing video streams in real time using following model
to break the pattern and count car, it offers consumers an easy-to-use
interface. The solution is dependable model techniques for vehicle count
for traffic authorities since it guarantees safe data management.

UX

The system has a very simple and useful as user interface that makes it
simple to submit videos and display all techniques for vehicle car count
precisely in real time.

Security and
Data
Management

Security of data is a first concern, and all running car traffic data is
protected by strong encryption, secure data access, and rigorous user
authentication. The confidentiality and integrity of sensitive 4 types of car
data are guaranteed by proper data management, and using the all debug
and security requirements are upheld by frequent upgrades.

Optimization
Performance

The technology is designed to handle four types of car class data video
inputs quickly and effectively. Real-time vehicle counting model
techniques for vehicle without delays is made possible using this class car
data by strategies like caching and enhanced network coding.

Integration with
YOLOvV8 models

with accuracy

The foundation of the model techniques for vehicle car count is the
YOLOVS8 deep learning model. Even in complicated traffic situations four
types of car class data like congestion or occlusions, the system smoothly
incorporates this model to guarantee high accuracy in four types of car
class data vehicle identification and counting.

Quality
Assurance and
Testing

In order to find and address issues, automated testing is essential to the
development of the four types of car class data counting system. Frequent
testing guarantees that the model techniques for vehicle car count as
planned, preserving precision in vehicle recognition and result display
under varied 4 class of data traffic circumstances.

User
Feedback and
Continuous
Improvement

Feedback from users is crucial to the system's ongoing development.
Frequent user input collecting aids in pinpointing areas that require
development, enabling continuous upgrades and enhancements to satisfy
changing traffic monitoring requirements and boost system efficiency
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CHAPTER 11

Testing
Project Name Vehicle Counting using YOLOVS
Name of product Vehicle Counting using YOLOvV8
Product description Vehicle Counting using YOLOvV8
Project description Python, AL
Project duration Project Type Testing/
Verification
Start date End date Result
07-10-25 06-03-25 Successful
07-11-24 08-05-25 Approved

11.1 Test Plan Acceptance
For the following works as model build to create running car count system. Prior to carrying
out the test plan, identify the key participants and obtain their approval. Clearly state the

acceptability criteria for each testing stage.

11.2 Unit Testing

It is best to do unit tests by integrating the structure as a whole and evaluating each module
separately. Unit testing helps to focus verification efforts on the software's architecture,
which is the smallest part of each module. Module testing is another term for this. Each
system module is examined independently. Verify that this method is compatible with

every browser.

11.3 Validation Testing
Software testing uses validation and verification procedures to make sure a system meets
specifications and performs as planned. It may also be referred to as software quality

assurance.
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11.4 Integration Testing

Integration testing addresses the issues around the two inspection and program

development concerns. A number of high-order tests are conducted after software

integration. The main objective of this testing technique is to use unit-tested

components to build a program structure that complies with design criteria.

11.5 TEST CASES
Table 11.7: Test Case

Case | CASE NAME Expected Result Actual Result Result
Id (Pass/Fail)
1 Count & detect | Successfully shows & | Successfully Pass

running car | count running car | shows & count

from videos from videos running car from

videos
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CHAPTER 12

Implementation
12.1 Training
User Training Time Comment
Users or 200 57 verified
Clients

12.2 Big Bang Implementation

Instead of using staggered rollouts or incremental upgrades, the Big Bang implementation

style deploys a system or project all at once. Instead of testing and deploying each

component separately, this would entail launching the complete system—which includes

video feed processing, vehicle identification, counting, and display functionalities—at once

in the context of the YOLOvVS vehicle counting system. To notify of data that every

component integrates well, a Big Bang solution also needs model techniques for vehicle

car count extensive testing beforehand. The success of such a strategy hinge on careful

planning, thorough testing, and efficient risk management for model techniques for vehicle

car count to address any unanticipated difficulties into that may surface during deployment,

even though the system would be right back for completely functioning from day one.

©Daffodil International University
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12.3 Scaling

Increasing the car counting system's capacity to accommodate more users or more traffic
data model techniques for vehicle car count without compromising performance is known
as scaling. To guarantee that the system can handle additional video streams model
techniques for vehicle car count and function well as demand increases, this may entail
improving processing capacity data quality, optimizing resources, or modernizing
infrastructure. As the system grows to meet new demands, proper scaling model
techniques for vehicle car guarantees that it will continue to be precise, quick, and

dependable.

12.3.1 Design of scaling

Scaling the car counting model techniques for vehicle car count provide requires improving
both hardware and software components to accommodate rising demand effectively. This
involves using cloud infrastructure to model techniques for vehicle car count dynamically
allocate resources, increasing the system's capacity to analyze larger amounts of video
types of data, and refining algorithms for quicker running vehicle recognition. Furthermore,
load balancing techniques may be used to equally spread traffic between servers,
maintaining stable performance even during peak periods. By building the system with
flexibility in mind, it can smoothly expand to meet subsequent requirements without

sacrificing speed or accuracy.

12.3.2 Testing Performance

A little program has to be created for each task the scanner does, such as disclosure,
susceptibility detection, static and dynamic assessment, and analysis. Teach the
architectural and development teams how to create systems that are both scalable and
effective. This entails being aware of elements such as database efficiency, caching,

horizontal scalability, and performance monitoring.
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12.4 Experiment Result

Algorithms anticipated several discoveries. As a result, I deployed a variety of
techniques. I researched and evaluated several possibilities before determining on the
best course to follow for the trial. In order to increase the quality of my work, I explored
a variety of ways. For the four chicken ailments being taught, we used Kaggle's public
datasets. 1 took advantage of existing Python tools, dictionaries, and content
categorization algorithms. This work uses Python ML modules for identification to

apply the YOLOvS8 model for object detection, such as running cars.

12.4.1 YOLOV8 Model Details and Training Process

The YOLOv8 model is a cutting-edge convolutional neural network developed for real-
time object identification. The algorithm divides the input picture into a grid, predicting
bounding boxes and class probabilities for each cell. The model architecture uses
convolutional layers, batch normalization, and activation algorithms to effectively learn
and recognize aspects of varied objects.

Training Process:

e Data Preprocessing: Images are resized, pixel values are normalized, and
methods such as rotation, flipping, and scaling are used to enhance variety.

e Model Initialization: The YOLOvV8 model starts with pre-trained weights from
a big dataset like COCO, providing a solid foundation for fine-tuning.

e Training: The model is optimized on the vehicle dataset using a bespoke loss
function that combines bounding box regression with classification accuracy.
The training method comprises iterating over the dataset for numerous epochs
and modifying model weights to minimize the loss function.

e Validation: The success of the model is evaluated on a distinct set to ensure

correctness and avoid overfitting.

The YOLOvVS model, which excels in real-time object identification, was chosen for
this assignment. The model has been trained on COCO dataset and fine-tuned for our

car dataset.
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Model: YOLOvV8
Pre-trained weights: COCO dataset
Training details:

e Epochs: 50

e Image size: 640x640

e Batch size: 16

e Optimizer: SGD with momentum o Learning rate: 0.001

12.4.2 Discussion of results

My categorization approaches influenced the findings I obtained. I utilize YOLOvVS8
models, which have shown promise for accurate object recognition of moving cars. All
of the models used the same data collection, which included both publicly available
data as well as my own online dataset gathered from Kagle sources. After done the
dataset procedure, I evaluated the model techniques for vehicle car count YOLO model
using MATLAB?’s pre-made libraries.

The YOLOv8 model performed well in recognizing and model techniques for vehicle
car count in diverse traffic scenarios. The model effectively identified four types of cars

as datasets vehicle categories and performed well with additional photos.

e Precision: 95%
e Recall: 92%
e F1 Score: 93.5%

e Inference time: 30 ms per image

This results shows the accuracy of the following used data set which has some types of

cars. According this the results has been showed.
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< Numbers of Vehicles Leaving
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M¢urnbers of Vehicles Leaving
‘car: 27

Murnbers of Vehicles Leaving
‘car: 30

bus: 4

truck: 4

Total: 38

Fig 11.12: Output of results

73

©Daffodil International University



CHAPTER 13

Critical Appraisal and Evaluation

13.1 Objective that could be met

The vehicle counting model techniques for vehicle car count on YOLOv8 model may
achieve the following goals: improve traffic management for data efficiency, improve
real-time vehicle running monitoring, and provide reliable data for city planning. The
system's goal is to automate car counting model techniques for vehicle car count traffic
circumstances, decreasing human error and delivering accurate information.
Furthermore, it aims to improve resource allocation by providing actionable
information regarding model techniques for vehicle car count traffic flow patterns, peak
times, and congested locations. With strong security and scalability, the system may be
deployed the total data for counting data of running cars in numerous places, providing

some basic benefits in urban planning and the management of good traffic.

13.1.1 Success rate against each objective

The capacity of the vehicle counting model techniques for vehicle car count to achieve
various performance requirements may be used to determine its success rate in
achieving each aim. Success in enhancing traffic management data efficiency is defined
by the system's ability to accurately model techniques for vehicle car count cars in real
time, with a high detection rate and minimum mistakes. Success in real-time vehicle
monitoring is defined as the model techniques for vehicle car count system's ability to
process and present data rapidly and correctly, with little delay. The system's capacity
to deliver actionable insights for municipal planning for data assured for count is
measured by the quality and utility of the traffic data it provides. Overall, the success
percentage is determined by the following system's dependability, precision, and

adaptability to changing model techniques for vehicle car count traffic demands.
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13.1.2 How much better could have been done

The car counting model techniques for vehicle car count may have been enhanced
further by adopting modern techniques like multi-camera integration like its should be
accurate which would have increased coverage and accuracy. Furthermore, enhancing
the YOLOvV8 model with more diverse training data model techniques for vehicle car
count may improve identification in difficult settings such as low illumination or

occlusions.

Optimizing the system for model techniques for vehicle car count and increase real-
time performance. More extensive user feedback mechanisms, as well as model
techniques for vehicle car count will assure the system's adaptability to changing
demands, resulting in even more accurate and dependable of the following good traffic

management systems.
13.1.3 Why it could not be done

First, resource restrictions, accurately low types of power images of dataset which have
been and storage capacity, may have hampered the ability to incorporate as so much
sophisticated capabilities like as multi-camera support or edge for binding computing.
Second, access to a wide and high-quality dataset for model techniques for vehicle car
count YOLOvVS model may have been limited, compromising its performance in
difficult circumstances. Additionally, time and financial constraints may have
hampered the continual model upgrades and real-time techniques for vehicle car count

input from customers integration required for continuous development.

13.1.4 Which objectives have been missed

Some goals may have been overlooked in the vehicle counting system, such as
model techniques for vehicle car count as better coverage as good camera quality
which might have improved coverage in difficult traffic circumstances.
Continuous model updates and fine-tuning based on fresh data of four classes of
cars according this dataset may not have been completely implemented, which
limits accuracy. A fully connected user input mechanism and advanced analytics
for predictive traffic model techniques for vehicle car count insights may have also
been ignored and the system's flexibility and overall data efficacy in controlling
changing traffic circumstances.
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13.1.5 Why these objectives have missed

The objectives were mostly missed owing to budget restrictions, time constraints, and
technological complexity. Adding sophisticated capabilities like as multi-camera
integration and computing at the edge need extra hardware and infrastructure, which
were not within the project's budget and timetable. Continuous model improvement
necessitates continual data gathering and retraining, which necessitated additional
resources and a bigger dataset than were available. Furthermore, implementing
sophisticated analytics for predicting traffic predictions would have necessitated
specialized skills and increased data processing capability, which were outside the

scope of the present project.

13.1.6 What could have been done to complete those objectives

To achieve these goals, the project may have invested in modern equipment for multi-
camera integration and cutting-edge technology, resulting in quicker and more efficient
processing. Regular data collection and updating of the YOLOvV8 model might have
been scheduled for continual improvement. Furthermore, devoting money to create
sophisticated analytics would have resulted in greater traffic forecasts and insights.
These stages would have needed more time, money, and experience, but they would

have expanded the system's possibilities.
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13.2 Objectives totally not met / touched

Some objectives were entirely unfulfilled or untouched owing to resource and scope
constraints. Hardware, money, and time restrictions prevented the implementation of
features such as multi-camera integration, edge computing, continuous model
development, and sophisticated analytics. The project's focus remained on the essential
operation of vehicle counts, making these advanced goals out of reach. These goals
could not be met within the project's constraints unless the appropriate infrastructure

and skills were in place.

13.2.1 Including software and documentation

To maintain the software's effectiveness and productivity, frequent inspection, issue
solving, and feedback from users would have been considered built into the design
process. To guarantee easy comprehension and future improvements, the
documentation—which included user manuals, technical directions, and maintenance

instructions—had to be substantial.
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CHAPTER 14

Lessons Learned

14.1 Pre-project

Pre-project work focused on designing and defining the breadth of the vehicle
identification system using the YOLOvS model. This phase entailed studying existing
traffic monitoring technologies, outlining the project's major goals, and estimating the
resources required for development. It also entailed choosing the exact model
techniques for vehicle car count such as the YOLOv8 model for recognition of objects,
as well as taking into account issues such as data privacy, system expansion, and
potential obstacles. Clear objectives were established to give accurate vehicle counts
through model techniques for vehicle car count improve traffic management, and

provide actionable data to city planners and traffic officials.

14.2 Review

During the project's review phase, progress and outcome of model techniques for
vehicle car counts were compared to the initial objectives. It emphasized the successful
implementation of model techniques for vehicle like car count using the YOLOVS8
model while also identifying areas where objectives were not completely reached, such
as multi-camera cooperation. The study stressed the need of resolving resource
constraints and technological model techniques for vehicle car count issues in future
versions. Overall, it gave useful insights into what functioned well and what might be
improved, directing the system's next steps model techniques for vehicle count toward

refinement and expansion of capabilities.
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14.3 Lessons Learned

The project's primary lessons include model using as the data count of real time data as per
running car count. While the YOLOvS8 model techniques for vehicle car count worked well
for vehicle counts, adding additional capabilities like as multi-camera support and edge
computing necessitates a careful assessment of hardware of the following details and data
should rather and infrastructure requirements. Furthermore, continual model improvement
is dependent on constant of all types and classes of data gathering and retraining, which
requires devoted resources and time. The project also demonstrated the need of focusing
on basic functions model techniques for vehicle car count extending to more sophisticated

features.

14.4 Problem Faced

One of the most difficult issues in designing an automated model techniques for vehicle car
count system utilizing the YOLOvV8 model is assuring accuracy in various and dynamic
traffic settings. Lighting, the environment, and the existence of occlusions model
techniques for vehicle car count system can all have an impact on the model's ability to
detect and count vehicles accurately. Furthermore, dealing with a high level of traffic or
scenarios when several types of car like using four types of classes car used are close
together necessitates fine-tuning the model to discriminate between overlapping vehicles.
These characteristics might complicate the system's real-time operation that model
techniques for vehicle car count making it critical to constantly enhance model performance

for effective control of various car & traffic and monitoring.

14.5 Problems That are solutions

To address the challenges faced in model techniques for vehicle car count with the YOLOvS8
model, several solutions can be implemented. Enhancing the model’s various data like
testing, training dataset with diverse traffic conditions, including various weather and
lighting scenarios model techniques for vehicle car count can improve its robustness.
Additionally, incorporating techniques like image augmentation and multi-frame tracking
can help handle occlusions and overlapping vehicles model techniques for vehicle car count
more effectively. With these adjustments, the system can provide reliable four types of
running car for traffic management should be focused in varying conditions.
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CHAPTER 15

Conclusion

15.1 Summary of the project

The main object was to create an automated system that used model techniques for vehicle
car count cars in real-time traffic situations using the YOLOvS8 model. In order to help city
planners and traffic model techniques for vehicle car count about infrastructure and traffic
management, this system offers useful data on traffic flow and congestion. The technology
helps to meet the increasing need for efficient model techniques for vehicle car traffic
control in metropolitan areas by improving efficiency, accuracy, and scalability through the
automation of vehicle counts. According dataset four different types of counting vehicles
class —such as cars, trucks, buses, and motorcycles—have been employed like in model
used for count in this work for detection and counting utilizing online applications. The
project's objective was to develop a system model-techniques for vehicle car count that

could accurately count automobiles in traffic scenarios using the YOLOv8 model.

15.2 Goal of the project

The YOLOv8 model performed well in techniques for vehicle car count, with excellent
accuracy and rapid inference times. The model's capacity to recognize techniques for vehicle
car count four types of cars like as dataset might give useful data for traffic management.
Using the YOLOvS8 model, the project's theme was to create a system that could techniques
for vehicle car count in traffic situations. Given the growing demand for effective traffic
control and monitoring, city planners for count cars and traffic management authorities can
benefit greatly from the techniques that an automated vehicle techniques for vehicle car

count system.
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15.3 Success of the project

The following success is show in below details:

Forecasting class images for four vehicle classes.
YOLOVS algorithms that are employed.

Counting running vehicles from videos and images using YOLOVS.

15.4 Documentation

All details about of the project covered into the below according to the all requirements:

Initial planning: This section covers may include all the car project concepts,
feasibility evaluations of car counting into the details and preliminary needs
assessments.

All the initial plan, goal of projects, time line etc are define into this part or section.
Examination and Quality Assurance. After completing the assurance of project then
checking for the project outcomes quality that it works properly or not.

Provided deployment and techniques for vehicle car count, including

documentation for project all types deployment, consumption, and updates.

15.5 Value of the project

Enhanced dataset: Incorporate techniques for vehicle car count traffic scenes and
conditions to improve model robustness.

Real-time deployment: Implement the techniques for vehicle car in a real-time
traffic monitoring system.

Advanced analytics: Integrate with other various types techniques for vehicle car

data sources (e.g., traffic flow sensors) for comprehensive traffic analysis.

The success of this project highlights the potential of deep learning techniques for vehicle

car count like YOLOVS in transforming traffic management and urban planning through

accurate and efficient for vehicle counting.
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15.6 My Experience

This project was an equally so much educational, and helpful for exprienced me. I
learned a lot about developing deep learning techniques for vehicle car count namely
YOLOVS, for practical uses like car counts. Overcoming technological obstacles, such
as maximizing techniques for vehicle car count real-time processing and working with
video data, required a steep learning model that curve. Despite the challenges, the
project honed my problem-solving for correction abilities and provided a better-

techniques for vehicle car count of Al deployment in traffic management.
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