PERFORMANCE ANALYSIS OF BANNER AND POSTER DETECTION

USING MACHINE LEARNING ALGORITHMS
BY

Md.Shazzad Hossain Sumon

1D:193-15-13576

This Report Presented in Partial Fulfillment of the Requirements for the Degree of

Bachelor of Science in Computer Science and Engineering

Supervised By
Dr. Naznin Sultana
Associate Professor
Department of CSE

Daffodil International University

Co-Supervised By
Johora Akter Polin
Lecturer
Department of CSE

Daffodil International University

DAFFODIL INTERNATIONAL UNIVERSITY
DHAKA, BANGLADESH
January 2025

©Daffodil International university i



e T T

APPROVAL

This Project titled “Performance Analysis of Banner and Poster Detection Using Machine Learning
Algorithms”, submitted by *Md.Shazzad Hossain Sumon*to the Department of Computer Science and
Engineering, Daffodil International University, has been accepted as satisfactory for the partial fulfillment
of the requirements for the degree of B.Sc. in Computer Science and Engineering and approved as to its
style and contents. The presentation has been held on 13-01-2025.

BOARD OF EXAMINERS

Dr. Md. Zahid Hasan Chairman

Associate Professor

Department of Computer Science and Engineering
Faculty of Science & Information Technology
Daffodil Intemational University

4

OF ~

Mr. Saiful Islam Internal Examiner

Assistant Professor

Department of Computer Science and Engineering
Faculty of Science & Information Technology -
Daffodil International University

&

Mr. Aﬁ/ﬂossan Sarowar ‘ Internal Examiner

Senior Lecturer

Department of Computer Science and Engineering
Faculty of Science & Information Technology
Daffodil International University

Dr. Ahmed Wasif Reza External Examiner

Professor
Department of Computer Science and Engineering
East West University

©Daffodil Internatinnal universitv



T ———RRTITTTE

DECLARATION

We hereby declare that this project has been done by us under the supervision of Ms. Naznin
Sultana Associate Professor, Department of CSE Daffodil International University. We also
declare that neither this project nor any part of this project has been submitted elsewhere for

award of any degree or diploma.

Supervised by:

Al

Ms. Naznin Sultana

Associate Professor
Department of CSE

Datfodil International University

Co-Supervised By

Johora Akter Polin
Lecturer
Department of CSE

Daffodil International University

Sub%
/

—

Md.Shazzad Hossain Sumon
ID:193-15-13576
Department of CSE

Daffodil International University

ODaftodil International university



ACKNOWLEDGEMENT

First, I express our heartiest thanks and gratefulness to almighty God for His divine blessing makes

us possible to complete the final year project/internship successfully.

We really grateful and wish our profound indebtedness to Dr. Naznin Sultana Associate
Professor, Department of CSE, Daffodil International University, Dhaka. Deep Knowledge & keen
interest of our supervisor in the field of “Machine Learning” to carry out this project. Her endless
patience, scholarly guidance, continual encouragement, constant and energetic supervision,
constructive criticism, valuable advice, reading many inferior drafts and correcting them at all

stages have made it possible to complete this project.

I would like to express our heartiest gratitude to Professor Dr. Sheak Rashed Haider Noori,
Professor & Head, Department of CSE, for his kind help to finish our project and also to other

faculty members and the staff of CSE department of Daffodil International University.

I would like to thank our entire course mates in Daffodil International University.

Finally, we must acknowledge with due respect the constant support and patients of our parents.

©Daffodil International University iv



ABSTRACT

This research project, conducted within the Computer Science and Engineering Department at
Daffodil International University, focuses on the implementation of YOLOVS, a real-time object
detection system, for the purpose of Banner and Poster Detection in the unique visual context of
Bangladesh. Leveraging diverse datasets collected physically from local areas and annotated using
the Roboflow website, the study explores the key elements contributing to the high accuracy of
YOLOVS8 in detecting banners. The model's architecture, including advancements in YOLOVS's
latest version, bounding box regression, and confidence scoring, facilitates precise localization
with confidence scores reaching 99.99%. The use of normalized coordinates and probability
distribution further enhances the model's ability to generalize across different image sizes. Multi-
object detection capabilities, training on diverse datasets, and post-processing strategies
implemented by Ultralights' engine contribute to the model's robust performance. The research
project attains a remarkable accuracy of 99.99%, validating the efficacy of YOLOVS8 in automated
banner detection tasks. The outcomes not only showcase the model's strengths but also hold
significant implications for real-world applications, offering a reliable and accurate system for

detecting banners and posters in the dynamic visual landscape of Bangladesh.
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CHAPTER 1
INTRODUCTION

1.1 Introduction

The rapid evolution of computer vision technologies is addressing real-world challenges, including
the automated detection of banners and posters. In Bangladesh, where cultural events, bustling
markets, and dynamic urban landscapes thrive, banners and posters are ubiquitous for
disseminating information, advertising, and promoting events. However, manually monitoring

these visual elements is time-consuming and resource-intensive.

This research leverages state-of-the-art object detection algorithms, specifically YOLO (You Only
Look Once) versions 5 and 8, to automate the detection of banners and posters across diverse
settings in Bangladesh [9, 11]. YOLO algorithms are renowned for their efficiency and accuracy
in real-time object detection, making them ideal for this task [11]. The primary goal is to streamline
public space management, event promotion, and marketing strategies. Traditional methods involve
significant human intervention, leading to errors, delays, and increased costs. By implementing
YOLOvV5 and YOLOvVS8, we aim to develop a robust system capable of quickly and accurately

identifying these visual elements [9, 11].

Automating banner and poster detection is crucial for Bangladesh's socio-economic landscape,
marked by cultural festivals, religious events, and commercial activities. Banners and posters are
vital communication tools, and automating their detection can expedite event planning, enhance

public safety, and facilitate targeted marketing [9, 11].

YOLOVS5 is known for its balance between speed and accuracy, while YOLOvV8 offers enhanced
detection accuracy and processing speed [11, 12]. Training these algorithms on a diverse dataset
capturing various scenarios in Bangladesh ensures their adaptability and robustness in real-world
conditions [9, 11]. Expected outcomes include a reliable detection system for managing public
spaces, identifying promotional materials, and enabling targeted advertising [9, 11]. This research
aims to develop a scalable solution with significant implications for public space management,

event planning, and marketing strategies in Bangladesh and beyond.
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1.2 Motivation

In the ever-evolving field of Computer Science and Engineering, the drive to find innovative
solutions to real-world problems is a constant motivator. As a student in the Computer Science
and Engineering Department at Daffodil International University, my final research project on
banner and poster detection in Bangladesh is fueled by the intersection of technology and social
needs. Bangladesh's vibrant cultural and urban landscape provides a compelling backdrop for this
study [9, 11].

This project's motivation is rooted in addressing a significant challenge within Bangladesh's socio-
economic context. Banners and posters are crucial for communication during cultural festivals,
religious events, and commercial activities. Traditional monitoring methods are manual,
inefficient, error-prone, and resource-intensive. This research aims to leverage advanced computer
vision technologies, specifically YOLO (You Only Look Once) algorithms, versions 5 and 8, to
automate this process [9, 11]. The dual goals are to enhance the efficiency of public space
management, event promotion, and marketing, and to showcase practical applications of cutting-

edge technology.

As Bangladesh thrives as a hub of cultural diversity, the need for an automated system to identify
and catalog banners and posters is urgent. This research aims to provide a practical solution,
grounded in the belief that technology should drive positive change in addressing real-world
problems. Automating banner and poster detection will streamline event planning, public space
management, and targeted marketing, contributing to societal efficiency and vibrancy. The choice
of YOLOV5 and YOLOVv8 reflects a commitment to using the best available technology: YOLOv5
for its speed and accuracy balance, and YOLOvV8 for its advanced features and improved
performance [9, 11]. This research benefits various stakeholders. Local authorities will gain an
efficient system for managing public spaces and ensuring compliance with regulations. Event
organizers will experience streamlined planning and execution processes. Businesses can leverage

this technology for targeted advertising and market analysis [9, 11].

Beyond practical applications, this research underscores the responsibility to apply advancing

technology in ways that enhance academic knowledge and meet societal needs [9, 11]. The
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project demonstrates the transformative power of technology to improve daily life and societal
functions. My research on banner and poster detection using YOLOV5 and YOLOVS is driven by
a commitment to solving a real-world problem with advanced technology [9, 11]. This project
represents the culmination of my academic journey, aiming to contribute to societal efficiency,

support local authorities, and provide practical solutions for Bangladesh's dynamic landscape.

1.3 Rational of the Study

This research project on Banner and Poster Detection in Bangladesh using YOLOV5 and
YOLOVS is driven by the need to address real-world challenges through advanced technology.
Bangladesh's vibrant cultural and urban landscapes are filled with banners and posters used for
communication at events, gatherings, and commercial spaces. Traditional manual monitoring
methods are inefficient and error-prone.The rationale for this study is rooted in the potential of
YOLO algorithms to automate this process, offering swift and accurate detection. Banners and
posters are crucial for information dissemination, and current manual methods can't keep up with
their volume and diversity. This study aims to develop an automated system using YOLOV5 and

YOLOV8, known for their real-time object detection capabilities.

YOLOVS5 is chosen for its speed and accuracy balance, while YOLOV8 provides enhanced
detection performance. This dual-algorithm approach ensures a robust and adaptable detection

system suited for Bangladesh's dynamic visual environment.

Embracing state-of-the-art technology is crucial for addressing societal needs. This research not
only contributes to academic knowledge but also provides practical solutions for Bangladesh's
socio-economic landscape. Automated banner and poster detection will improve public space

management, streamline event planning, and enhance targeted advertising.
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The rationale is multifaceted: it recognizes a societal need, leverages advanced technology for

practical solutions, and aims to enhance the efficiency and vibrancy of societal functions in
Bangladesh. As a Computer Science and Engineering student at Daffodil International University,
this research represents a culmination of academic knowledge, technological innovation, and a

commitment to making a meaningful impact.

1.4 Research Questions

° What are the practical applications of banner and poster detection using machine learning

algorithms in various industries (e.g., advertising, public safety, and urban planning)?

° What role does automatic banner and poster detection play in enhancing digital marketing

and advertising strategies?

° Why is it important to develop robust and accurate methods for detecting banners and

posters in images?

° How can advancements in banner and poster detection impact the field of computer

vision and machine learning?

° In what ways can accurate banner and poster detection contribute to improved data

collection and analysis in urban environments?

1.5 Expected Output

The anticipated outcomes of the research project on Banner and Poster Detection in Bangladesh,
employing both YOLOvV5 and YOLOvV8 algorithms, encompass a spectrum of technological
advancements and practical applications with profound implications for public space management,
event planning, and marketing strategies. At the forefront of the expected output is the
development of a highly efficient and accurate system for the automated detection of banners and
posters in real-time across diverse environments in Bangladesh. By leveraging the strengths of

both YOLOV5 and YOLOVS8, the system is expected to demonstrate a commendable ability to
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swiftly and accurately identify these visual elements, contributing to a significant reduction in

manual intervention and errors associated with traditional methods.

The research endeavors to yield a comprehensive evaluation of the adaptability of both YOLOV5
and YOLOVS8 to the varied environmental conditions prevalent in Bangladesh. The expected output
includes insights into how well these algorithms cope with challenges such as varying lighting
conditions, inclement weather, and visual clutter, ensuring robust performance in the dynamic and
diverse landscapes of Bangladeshi public spaces. This adaptability is crucial not only for the
algorithms' reliability but also for their potential scalability and applicability in different contexts,

further enhancing their practical utility.

For businesses and marketing professionals, the research output is envisioned to offer a valuable
tool for targeted advertising and market analysis. The automated detection system, coupled with
the capabilities of YOLOV5 and YOLOVS, is expected to provide granular data on the prevalence
and distribution of banners and posters, enabling businesses to tailor their marketing strategies

with a more profound understanding of consumer behavior and preferences.

The expected outcomes of this dual-algorithm approach include:

1. Enhanced Detection Accuracy and Speed: By comparing and integrating the strengths of
YOLOvV5 and YOLOVS, the system is expected to offer superior detection accuracy and speed,
ensuring reliable performance in real-time applications.

2. Robust Performance Across Diverse Conditions: The system is anticipated to
demonstrate high adaptability to various environmental conditions, including different lighting
scenarios, weather conditions, and levels of visual clutter, making it suitable for deployment in

a wide range of settings within Bangladesh.

3. Reduction in Manual Effort and Errors: The automated detection system is expected
to significantly reduce the manual labor and errors associated with traditional methods of

banner and poster monitoring, leading to more efficient and accurate management processes.
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4. Actionable Insights for Businesses: The system is projected to provide detailed analytics
on the distribution and impact of banners and posters, helping businesses and marketers to
optimize their advertising strategies and better understand market dynamics.

5. Improved Public Space Management: Local authorities and event organizers are
expected to benefit from an efficient tool that aids in the planning and regulation of public
spaces, ensuring compliance with advertising regulations and enhancing the overall management
of events and public displays.

6. Scalability and Applicability: The insights gained from this research are anticipated to
demonstrate the scalability and applicability of the detection system, potentially serving as a

model for similar applications in other regions and contexts beyond Bangladesh.

The expected output of the research project on Banner and Poster Detection in Bangladesh using
YOLOv5 and YOLOVS is a sophisticated, adaptable, and efficient system. This system is poised
to revolutionize public space management, event planning, and marketing strategies by automating
the detection and analysis of banners and posters in diverse and dynamic environments. The fusion
of cutting-edge technology with practical applications is anticipated to contribute not only to the
academic discourse within the field but also to the socio-economic landscape of Bangladesh,
setting a precedent for the integration of advanced computer vision solutions to address real-world
challenges.

1.6 Report Layout

The report is structured to provide a comprehensive understanding of the Banner and Poster
Detection project, integrating both old methodologies based on YOLOvV8 and updated approaches
utilizing YOLOVS5. The introduction section sets the stage by elucidating the project's motivations,
objectives, and expected outcomes. Chapter 2 offers an expansive overview of relevant research
conducted within the field, encompassing both traditional YOLOv8 methodologies and recent

advancements with YOLOV5.
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In Chapter 3, the methodology section meticulously examines the procedural steps taken to
formulate the proposed model, incorporating insights from both YOLOv8 and YOLOv5
frameworks. This chapter outlines the data collection process, annotation techniques, and model
training strategies, highlighting the evolution from older methodologies to newer, more efficient

approaches.

The focal point of Chapter 4 lies in the presentation of results derived from applying both YOLOV8
and YOLOv5 models. Here, the comparative analysis showcases the advancements and
improvements achieved through the adoption of updated methodologies, providing a nuanced

understanding of the models' performance and efficacy.

Chapter 5 delves into the broader implications of the study on society and the environment,
considering the societal impacts, environmental implications, and ethical considerations associated
with both YOLOvV8 and YOLOV5 implementations. This section explores the multifaceted effects
of automated banner detection, acknowledging the cultural significance of banners while

addressing sustainability and ethical concerns.

Finally, Chapter 6 serves as the concluding section, succinctly summarizing the key findings from
both YOLOV8 and YOLOV5 methodologies. It reflects on the project's contributions to the field
of computer vision, outlines potential pathways for future advancements, and underscores the
significance of integrating cutting-edge technologies with responsible and ethical practices in

addressing real-world challenges.
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CHAPTER 2
BACKGROUND STUDY

2.1 Introduction

As a student of the Computer Science and Engineering Department at Daffodil International
University, this research on Banner and Poster Detection in Bangladesh using both YOLOV5 and
YOLOV8 algorithms represents a blend of academic rigor and technological exploration. The
background study serves as the foundation, delving into the evolution of computer vision, object

detection methodologies, and the unique challenges posed by the Bangladeshi context [7, 9].

The rapid advancement in computer vision has enabled new solutions for real-world challenges.
This study traces the history of computer vision, from early image processing to modern deep
learning and convolutional neural networks (CNNSs), setting the stage for using YOLOv5 and

YOLOVS in banner and poster detection [11, 12].

A key focus is the evolution of the YOLO (You Only Look Once) series, from YOLOvV1 to the
advanced YOLOV8. The study highlights the balance of speed and accuracy these algorithms offer,

essential for detecting dynamic visual elements in diverse Bangladeshi settings [11, 12].

Bangladesh, with its rich cultural diversity and bustling urban environments, presents unique
challenges for automated detection systems. The study examines these challenges, such as varying
lighting conditions and crowded public spaces, to tailor the YOLOvV5 and YOLOvV8 algorithms for
effective detection [9, 11].

The background study also reviews related research in computer vision and object detection,
identifying gaps and opportunities that contribute to advancing the field [7, 11]. This research aims
to provide a comprehensive understanding of the historical and technical context, setting the stage
for detailed exploration in subsequent chapters. By understanding the evolution of computer vision
and the specific challenges in Bangladesh, this research leverages YOLOv5 and YOLOvVS8 to
develop a robust system for banner and poster detection, enhancing public space management,

event planning, and marketing strategies.
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2.2 Related Works
UAV-based Thermal Infrared Object Detection

Geng et al. (2021) introduced a UAV-based thermal infrared (TIR) object detection framework
employing the You Only Look Once (YOLO) models. Their research focused on public security
applications, tackling the challenges of identifying objects in TIR images and videos. By
leveraging YOLO models and FLIR cameras, they evaluated various YOLO versions, finding
YOLOV5-s to offer the fastest detection speed and the smallest model size. Their results showed a
high mean average precision (mAP) of 88.69% for person and car instances. This study provides
valuable insights into object detection using TIR images and videos, presenting a promising

approach while acknowledging areas for further exploration.

Jersey Number Recognition in Sports Videos

Wang et al. (2022) addressed the challenge of jersey number recognition in sports videos, which
is crucial for automated player identification. Utilizing YOLOV5 for player detection and a four-
stage scene text recognition process, their study presented a benchmark dataset and demonstrated
the effectiveness of the proposed framework compared to existing methods. This research
highlights the importance of semantic information extraction in team sports and offers a structured

framework for advancing automated sports video analysis.

Face Recognition in Electronic-Based Government Systems

Nurhadi et al. (2023) implemented and evaluated a face recognition system within Indonesia's
electronic-based government system (SPBE) using YOLOv5-Face and YOLOv8-Fase pre-trained
models. The optimized face recognition system achieved high accuracy, contributing significantly
to identity verification systems, particularly in governmental contexts. Their methodology and
findings provide insights into enhancing security and integrity in public services, supporting efforts

to establish trustworthy governance through electronic systems.
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Automatic License Plate Recognition for Bangla License Plates

Karim et al. (2022) presented a comprehensive approach for real-time Bangla license plate
detection, incorporating YOLOV5 for license plate localization and digit recognition. Addressing
the lack of representative data, their research achieved impressive accuracy in recognizing Bangla
characters on license plates. This study contributes significantly to automatic license plate
recognition (ALPR) systems tailored to Bangla license plates, offering a valuable resource for

researchers in the field.

Automation in Train Rolling Stock Examination

Li et al. (2023) proposed a modified YOLO Convolutional Neural Network (Yolo-CNN) model
for automating the Train Rolling Stock Examination (TRSE), a critical safety procedure in the
railway industry. Their model showcased superior performance compared to earlier computer
vision-based TRSE models, marking a notable advancement in visual automation within the

railway sector.

Low-Precision Quantization of Efficient YOLO Models

Zhou et al. (2023) addressed the challenges in achieving extremely low precision in efficient
YOLO models by proposing novel approaches to improve quantization accuracy. Their research
offers practical solutions for accurate quantization in resource-constrained edge devices,

enhancing the applicability of YOLO models in real-world scenarios.

Drone-based License Plate Detection and Identification

Gupta et al. (2022) explored drone-based license plate detection and identification, evaluating
methods such as YOLOv5 and Woodnet. Highlighting the challenges in automatic license plate
recognition (ALPR) technology, their research provides insights into improving reliability and

effectiveness in drone-based license plate detection, essential for various real-world applications.
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These studies collectively demonstrate the versatility and effectiveness of YOLOv5 and YOLOv8
algorithms across diverse applications, from public security and sports video analysis to

governmental services and railway safety.

2.3 Scope of the problem

This research on banner and poster detection in Bangladesh using the YOLO v8 algorithm
addresses a multifaceted problem with significant implications for public space management,
event planning, and marketing strategies [9]. The manual monitoring and regulation of banners
and posters in Bangladesh's culturally rich and dynamic environment are inefficient and labor-

intensive, necessitating an automated solution.

The primary focus is on public space management, where current methods are time-consuming
and prone to errors [1]. The proposed automated system with YOLO v8 aims to provide real-time,
accurate, and adaptable detection, improving regulatory compliance, optimizing resource use, and
aiding local authorities in efficiently managing public spaces [9]. In event planning, the manual
cataloging and monitoring of promotional materials for cultural festivals, religious gatherings, and
commercial events present logistical challenges [4]. The research envisions using YOLO v8 to
streamline planning processes, ensure compliance with regulations, and enhance the efficiency of
event execution [9]. The system's adaptability to various event scenarios makes it a valuable tool

for diverse cultural and commercial contexts.

For marketing strategies, businesses in Bangladesh face challenges in leveraging the visual
landscape for effective campaigns [11]. The proposed system aims to offer tools for analyzing the
prevalence and impact of banners and posters, providing data-driven insights for targeted
advertising and market analysis [9]. The scope also considers the unique characteristics of the
Bangladeshi visual environment, such as varying lighting conditions, diverse designs of
promotional materials, and crowded public spaces [6]. YOLO v8's real-time processing
capabilities and versatility in handling multiple object classes make it well-suited to these

challenges [9].
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2.4 Challenges

Undertaking the research project on Banner and Poster Detection in Bangladesh using the YOLO
v5 algorithm introduces a multitude of intricate challenges spanning technological, environmental,
and societal domains [10]. The diverse visual landscape of Bangladesh, coupled with the dynamic

nature of banners and posters, presents unique obstacles that necessitate innovative solutions.

One primary challenge revolves around the varied designs and sizes of promotional materials
prevalent in Bangladesh [6]. The rich cultural and commercial expressions result in an extensive
array of banners and posters. Adapting the YOLO v5 algorithm to effectively detect and classify
this diverse range of visual elements requires meticulous fine-tuning and robust training processes,

ensuring accurate interpretation and categorization of intricate details [10].

Moreover, environmental challenges add complexity to the research endeavor [9]. Bangladesh
experiences diverse lighting conditions and inclement weather, impacting the visibility of banners
and posters. The YOLO v5 algorithm must demonstrate resilience in varying lighting situations to
ensure its efficacy in practical scenarios [9]. Developing a system capable of operating reliably

under such environmental conditions is pivotal for research success and real-world application.

The prevalence of crowded public spaces in Bangladesh presents another significant challenge

[6]. Banners and posters often compete for visual attention in densely populated areas, leading to
potential occlusion and overlapping. Addressing these challenges demands sophisticated object
detection capabilities and the ability to distinguish individual visual elements within cluttered
scenes [10]. Optimizing the YOLO v5 algorithm to handle such scenarios ensures accurate

detection even in high-traffic environments.

Additionally, the temporal dynamics of the visual landscape pose challenges [9]. Events and
cultural gatherings give rise to transient increases in banner and poster presence. The system must

adapt to these fluctuations, ensuring effective identification and cataloging of visual
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elements during such events [10]. Processing dynamic changes in the visual environment in real-

time necessitates careful consideration during system design and implementation.

Ethical and privacy considerations associated with automated detection in public spaces present
inherent societal challenges [6]. Balancing the benefits of efficient public space management with
individual privacy protection requires addressing surveillance and data collection ethics [6].
Deploying the automated system must align with legal and ethical frameworks while providing

societal benefits.

Scalability is another challenge, considering the diverse range of events and locations across
Bangladesh [9]. Rigorous testing and validation processes are necessary to ensure the YOLO v5
algorithm's effectiveness across different regions and event scales [10]. Maintaining accuracy and

efficiency across varied contexts is crucial for practical utility and widespread adoption.

Post-detection analysis and interpretation present additional challenges [10]. Developing
mechanisms for organizing detected banners and posters, extracting meaningful insights, and
presenting information in a user-friendly manner require data management and visualization
considerations [6]. Providing actionable information to stakeholders necessitates addressing data

interpretation challenges effectively.

The research project on Banner and Poster Detection in Bangladesh using YOLO v5 confronts a
spectrum of challenges, from technical intricacies to ethical considerations [10]. Addressing these
challenges holistically is vital for ensuring the proposed automated system meets the specific needs

of the Bangladeshi context while upholding ethical principles and privacy concerns.
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CHAPTER 3

RESEARCH METHOD

3.1 Introduction

The methodology chapter serves as a guiding compass for the systematic exploration of Banner
and Poster Detection in Bangladesh, utilizing both the YOLO v5 and YOLO v8 algorithms [11,
12]. As a student researcher at Daffodil International University's Computer Science and
Engineering Department, the meticulous design and execution of the research methodology are
essential for credibility and validity. The foundation of this methodology lies in justifying the
selection of both YOLO v5 and v8 algorithms for banner and poster detection [11, 12]. These
algorithms are renowned for their real-time object detection capabilities and versatility in handling
multiple object classes simultaneously. The introduction provides an in-depth rationale for
choosing these algorithms, considering their proven track record, relevance to Bangladesh's visual

landscape, and alignment with the research objectives.

Dataset curation is a pivotal aspect, and the introduction details the rationale behind the dataset
selection, emphasizing its representativeness of diverse designs, sizes, and contexts of banners and
posters in Bangladesh [9, 10]. Ethical considerations related to data privacy and usage are also
addressed, ensuring responsible data handling. The methodology chapter further unfolds the
intricacies of the training process, elucidating parameters, hyperparameters, and configurations
employed to fine-tune both YOLO v5 and v8 models for banner and poster detection [11, 12]. It
navigates through the transfer learning strategy utilized, emphasizing the adaptation of pre-trained
weights on generic object detection datasets to the specific characteristics of banners and posters

in Bangladesh.

Performance evaluation is a focal point, with an exploration of metrics like precision, recall, and
F1 score, along with validation techniques to ensure the models' robustness across diverse
scenarios [11, 12]. The chapter also introduces qualitative validation processes, aligning detected

banners and posters with ground truth data to validate human perceptions and expectations.
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This introduction lays the groundwork for a comprehensive methodological framework
encompassing dataset curation, training processes, model evaluation, and qualitative validation [9,
10]. It reflects the commitment to methodological rigor in contributing credible insights to the field

of computer vision and real-world challenges in Bangladesh.

3.2 Research Subject

The research subject of Banner and Poster Detection in Bangladesh represents a multifaceted
exploration at the intersection of computer vision, artificial intelligence, and real-world challenges,
utilizing both the YOLO v5 and YOLO v8 algorithms [9, 11]. As a student in the Computer
Science and Engineering Department at Daffodil International University, this research delves into
the complexities of automated visual recognition, addressing the need for efficient and accurate

detection of banners and posters across diverse environments in Bangladesh.

At its core, the research subject involves leveraging state-of-the-art technology, namely YOLO v5
and v8 algorithms, to develop a system capable of real-time detection, classification, and analysis
of these visual elements [9, 11]. This endeavor extends beyond technical dimensions to encompass
broader implications in public space management, event planning, and marketing strategies, which

are integral to the socio-economic fabric of Bangladesh.

Banners and posters play a vital role in communication, advertising events, conveying cultural
messages, and promoting commercial endeavors in Bangladesh [9, 11]. The diversity in designs,
sizes, and contextual variations of these visual elements poses a formidable challenge that demands
a bespoke solution. Both YOLO v5 and v8 algorithms, celebrated for their real-time object
detection capabilities, are poised to navigate this complexity, offering a technological bridge

between theoretical advancements and practical challenges.

The research subject encompasses various challenges embedded in the Bangladeshi visual
landscape, including diverse designs of promotional materials, variations in lighting conditions,

crowded public spaces, and transient dynamics of events [9, 11]. These challenges necessitate a
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nuanced approach in both algorithmic deployment and methodological design to ensure the

system's effectiveness.

Ethical considerations regarding data privacy and responsible deployment in public spaces are
inherent in the research subject [9, 11]. Striking a balance between technological advancements

and individual privacy is crucial, reflecting a conscientious approach integral to the research.

Furthermore, the research subject's potential societal impact extends to redefining public space
management, event organization, and marketing strategies in Bangladesh [9, 11]. The development
of an efficient and accurate automated detection system has the potential to revolutionize these
domains, aligning with the broader narrative of leveraging technological advancements for societal

benefit.

As a student researcher, engaging with this subject is not only an academic endeavor but also a
commitment to contributing insights that resonate with the socio-economic dynamics of
Bangladesh [9, 11]. It exemplifies the potential of computer science to address and transform real-
world challenges while aligning with the ethos of academic exploration and application within the

Computer Science and Engineering Department.

3.3 Data Description

| provide a detailed description of the data used in this research project on the detection of banners
and posters. This includes information on data sources, data preprocessing steps, and the format
of both input and output data. Understanding the data is crucial for evaluating the performance of

the detection models.

Data Sources: The primary data for this research consists of images containing banners and posters.
These images were collected from various sources to ensure a diverse and comprehensive dataset.

The sources include:
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Image Repositories: Images were collected from public banners and trained from roboflow

repositories , which provide high-resolution images with diverse content.

Public Datasets: Additional images were obtained from publicly available datasets that focus on
object detection and computer vision tasks. Examples include the MS COCO dataset and the Open

Images Dataset.

User-Generated Content: Images were also sourced from social media platforms and photo-sharing

websites where users frequently upload photos containing banners and posters in various settings.

Data Preprocessing: Before training the models, the collected images underwent several

preprocessing steps to ensure they are suitable for input:

Annotation: Each image was manually annotated to mark the locations of banners and posters.
This involved creating bounding boxes around the objects of interest. The annotations were stored
in a format compatible with detection models, typically as text files containing coordinates of the

bounding boxes.

Resizing: Images were resized to a consistent dimension to meet the input requirements of the
models. This step ensures that all images have the same resolution, which helps in maintaining

uniformity during training.

Normalization: Pixel values of the images were normalized to a range between 0 and 1. This step

helps in speeding up the convergence of the neural network during training.

Data Augmentation: To increase the diversity of the training dataset, data augmentation techniques
such as rotation, flipping, and color adjustments were applied. This helps the models generalize

better to new, unseen images.

Input Data Format: The input data consists of images and their corresponding annotation files:

Images: The images are stored in a standard image format such as JPEG or PNG. Each image file

contains visual data representing the scene with banners and posters.
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Annotations: Each image has an associated annotation file in text format. The annotation file
contains information about the bounding boxes, including the coordinates (x, y, width, height) and

the class label for each detected banner or poster.

Figure 3.3.1: Annotate Data

Output Data Format: The output data includes the predicted bounding boxes and class labels for

the detected objects:

Bounding Boxes: The output bounding boxes are represented by coordinates indicating the

position and size of each detected banner or poster within the image.

Class Labels: Each bounding box is assigned a class label that indicates whether the detected object

is a banner or a poster.

Confidence Scores: The models also output confidence scores for each detection, representing the

likelihood that the detected object is indeed a banner or poster.

Dataset Split The dataset was split into training, validation, and test sets to evaluate the

performance of the models:

Training Set: Comprises 70% of the total dataset and is used for training the detection models.

Validation Set: Comprises 15% of the total dataset and is used to tune the model parameters and

avoid overfitting.
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Test Set: Comprises the remaining 15% of the total dataset and is used for the final evaluation of

the model performance.

3.4 Algorithm Details

YOLO v8 : The heart of the research project on Banner and Poster Detection in Bangladesh lies
in the sophisticated YOLO v8 algorithm [9]. As a student in the Computer Science and
Engineering Department at Daffodil International University, | present an in-depth look at the
algorithm driving this automated detection system, designed to tackle the diverse and dynamic

visual landscape of Bangladesh.
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Figure 3.4.1: YOLO v8 Algorithm

The YOLO v8 algorithm, an advanced iteration of its predecessors, stands for "You Only Look
Once" and excels in real-time object detection [9]. It divides the input image into a grid, with each
cell predicting bounding boxes and class probabilities for the objects it contains. Its innovation lies
in detecting multiple objects simultaneously across the entire image in a single forward pass,

making it ideal for identifying banners and posters in varied scenarios.

A crucial aspect of YOLO v8 is its architecture, built on the Darknet framework, which employs
convolutional and residual layers to extract hierarchical features from input images [9]. This deep
neural network structure enables the algorithm to capture intricate details, distinguishing between

various banners and posters regardless of size, design, or context.
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Understanding YOLO v8's hyperparameters and configurations is vital [9]. These parameters, such
as learning rate, batch size, and optimizer choice, shape the algorithm's training and inference
processes, ensuring effective and efficient learning from the dataset and generalization to new

scenarios.

Transfer learning is a strategic component of YOLO v8 [9]. Pre-trained on a generic object
detection dataset, the model is then fine-tuned on a specific dataset for banner and poster detection
in Bangladesh. This approach helps the algorithm adapt to local visual nuances, enhancing its

detection capabilities.

The dataset, annotated using the Roboflow platform, is essential for training [9]. Bounding boxes
around regions of interest help YOLO v8 learn to associate visual patterns with class labels,

refining its ability to detect banners and posters accurately.

The training strategy involves iterative optimization based on a defined loss function, which
measures the disparity between predicted and actual annotations [9]. Through backpropagation

and gradient descent, YOLO v8 minimizes this loss, improving its predictive accuracy.

During inference, YOLO v8 processes input images to predict the presence and locations of
banners and posters, generating bounding boxes and class probabilities [9]. This real-time

capability is crucial for the project's dynamic requirements.

©Daffodil International university 20



YOLOV5 : YOLOVS divides the input image into a grid and predicts bounding boxes and class
probabilities for each grid cell. This architecture employs a series of convolutional layers to
extract features from the input image, followed by a series of fully connected layers to predict
the bounding box coordinates (xywh) and class confidence scores. The architecture emphasizes
efficiency and accuracy, balancing speed and precision, making it suitable for detecting

various objects, including banners and posters, in diverse environments.
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Figure 3.4.2: YOLO v5 Algorithm

Object detection, crucial for various computer vision applications, has seen significant
advancements with algorithms like You Only Look Once (YOLO), particularly its latest iteration,
YOLOvV5 [9]. This thesis provides an in-depth exploration of YOLOV5, elucidating its

architectural innovations, training methodologies, and practical applications.

YOLOV5's streamlined architecture, founded on convolutional neural networks (CNNSs), divides
input images into a grid, enabling direct prediction of bounding boxes and class probabilities [9].
Through modular design and state-of-the-art training techniques like transfer learning and focal
loss, YOLOV5 achieves remarkable accuracy and speed, surpassing previous iterations and

competing algorithms across various benchmark datasets [9].
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Its robustness to occlusions, scale variations, and complex backgrounds makes it ideal for real-
world scenarios such as video object detection, pedestrian detection in crowded scenes, and
dynamic object tracking [9]. As research progresses, YOLOvV5 stands as a testament to the

evolution of object detection, offering unparalleled levels of efficiency and versatility [9].

3.5 Proposed Methodology

The proposed methodology for the research project on Banner and Poster Detection in Bangladesh
integrates both YOLO v5 and YOLO v8 algorithms to leverage their strengths for enhanced
detection accuracy and efficiency. As a student in the Computer Science and Engineering
Department at Daffodil International University, this methodology outlines a systematic approach
to developing and fine-tuning a robust automated detection system that addresses the unique

challenges of the Bangladeshi visual landscape.

Proposed Method base YOLOV5:

The proposed methodology for the Banner and Poster Detection in Bangladesh research project
focuses on leveraging the YOLO v5 algorithm to develop a robust detection system. As a student
in the Computer Science and Engineering Department at Daffodil International University, this
methodology outlines the systematic steps taken to train, optimize, and deploy YOLO v5 for

effective detection of banners and posters in diverse visual environments.
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Figure .3.5.1:YOLOV5 Proposed Method
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Proposed Method model based YOLOVS:

The proposed methodology for the research project on Banner and Poster Detection in Bangladesh,
employing the YOLOV8 model, is strategically devised to leverage the model's inherent strengths
and optimize its performance. As a Computer Science and Engineering student at Daffodil
International University, the methodology encompasses a series of meticulously planned steps to

ensure the efficiency and accuracy of the automated detection system.
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Figure .3.5.2:YOLOV8 Proposed Method

Firstly, the data collection phase involves sourcing diverse visual data from various online
platforms, capturing the rich tapestry of banners and posters present in the Bangladeshi visual
landscape. The curated dataset aims to be comprehensive, reflecting the variations in designs,
sizes, and contextual scenarios encountered in real-world settings. This diversity is instrumental
in training the YOLOV8 model to generalize effectively and accurately detect banners in a wide

array of situations [11].

The subsequent data annotation process is crucial, as it involves the meticulous labeling of banners
and posters within the dataset using the Roboflow website. Accurate annotations provide the
necessary ground truth for training the YOLOv8 model. This phase ensures that the model learns
to precisely localize and identify banners, contributing significantly to its accuracy during real-

time detection [11].

©Daffodil International university 23



The core of the proposed methodology lies in the utilization of the YOLOv8 model, renowned for
its real-time object detection capabilities. YOLOVS8's architecture incorporates advancements in

both structure and training strategies, as it represents the latest iteration of the YOLO series

[12]. The model's speed and accuracy, coupled with its ability to handle multiple objects in a single
pass, form the backbone of the automated system designed for banner detection. The YOLOv8
model utilizes a bounding box regression approach during training, directly predicting bounding
box coordinates (xywh). This method ensures efficient localization of objects, especially banners,
with high precision. The model assigns confidence scores to each detected class, such as ‘Banner,’
providing a quantitative measure of certainty in its predictions [12]. The use of normalized
coordinates enhances the model's ability to generalize across different image sizes, ensuring
consistent and accurate localization across diverse input dimensions [12].

Training on diverse datasets containing a wide variety of banner instances is a strategic component
of the proposed methodology. This exposure enables the YOLOv8 model to generalize effectively,
adapting to the nuances presented by different scenarios in the Bangladeshi visual environment
[12].

YOLO Algorithm Process:

YOLO algorithm's process, starting with data collection and dataset labeling. The data is split
into training and testing sets, followed by hyperparameter tuning and transfer learning. The

network is then trained, leading to object detection. Finally, the model's performance is

evaluated.
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Figure .3.5.3:Process Flowchart
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3.6 System Architecture

System Architecture of YOLOvV5: The process begins with data collection and annotation,
followed by preprocessing to create a comprehensive dataset. The YOLOv5 model is then trained
using advanced techniques like bounding box regression and class confidence scoring. Post-
processing refines the output, and the results are visualized through an intuitive user interface.

Integration with external systems and performance monitoring ensures scalability and efficiency.
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Figure .3.6.1:YOLOVS5 system Architecture

Backbone Network: YOLOV5 utilizes a backbone network, typically based on CSPDarknet53, to
extract features from input images. This network consists of convolutional layers organized in a

hierarchical manner to capture features at different scales.

Feature Pyramid: The backbone network is augmented with a feature pyramid that facilitates multi-
scale feature extraction. This pyramid structure enhances the network's ability to detect objects of

varying sizes and scales within the input image.
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Neck Architecture: YOLOV5 incorporates a neck architecture, often consisting of additional
convolutional layers, to further process the features extracted by the backbone network. This

component helps refine the feature representations and prepares them for object detection.

Detection Head: The detection head of YOLOVS is responsible for generating predictions based
on the processed features. It typically consists of convolutional layers followed by prediction

layers that output bounding boxes, class probabilities, and objectness scores for detected objects.

Output Format: YOLOVS5 predicts bounding boxes using a combination of anchor boxes and grid
cells. Each grid cell predicts a fixed number of bounding boxes along with associated class
probabilities and confidence scores. The network outputs these predictions in a structured format
suitable for post-processing and interpretation.

Unified Object Detection: YOLOv5 offers a unified approach to object detection, directly
predicting bounding boxes and class probabilities in a single pass through the network. This design

enables real-time inference and high accuracy, making it suitable for various applications.

Efficient Training: YOLOV5 adopts efficient training techniques such as data augmentation, focal
loss, and transfer learning to improve model performance and robustness. These techniques help
the model generalize well to diverse datasets and learn to detect objects accurately under different

conditions.

Scalability and Versatility: YOLOVS5 is designed to be scalable and versatile, allowing users to
train models of different sizes and complexities according to their specific requirements. This
scalability enables YOLOvV5 to achieve state-of-the-art performance across a wide range of

computer vision tasks.

Real-Time Inference: YOLOV5 is optimized for real-time inference, with efficient model
architectures and inference algorithms that enable fast and accurate object detection on various
hardware platforms. This capability makes it suitable for applications where low-latency

processing is essential, such as autonomous driving and surveillance systems.
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Continuous Improvement: YOLOV5 represents the latest iteration of the YOLO family of
algorithms, building upon the strengths of its predecessors while introducing new innovations and

optimizations. As research in the field of object detection progresses,

System Architecture of YOLOvV8: The process begins with data collection and annotation,
followed by preprocessing to prepare the dataset. The YOLOv8 model leverages advanced features
like bounding box regression and multi-object detection during training. Post-processing, aided by
Ultralytics' engine, refines the model's outputs. The results are visualized through a user-friendly
interface, with integration for continuous data enrichment and performance monitoring ensuring

scalability and adaptability.

Backbone Head

........
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Figure .3.6.2:YOLOV8 system Architecture

The system architecture for the Banner and Poster Detection project employing the YOLOVS8
model is designed to efficiently and accurately automate the detection process. Beginning with
data collection from local areas, the system undergoes data annotation and preprocessing to
prepare a comprehensive dataset. The YOLOv8 model training module utilizes its advanced
features such as bounding box regression, class confidence scores, and multi-object detection to
fine-tune the model for accurate banner and poster detection. Post-processing, likely facilitated by
the Ultralytics' engine, refines the model's output, contributing to the overall accuracy. The user
interface module provides an intuitive interaction platform, and the result visualization module

presents detection outcomes in a user-friendly format, often including visual overlays .
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CHAPTER 4
EXPERIMENTAL RESULTS AND DISCUSSION

4.1 Introduction

The Experimental Results and Discussion chapter marks the culmination of the Banner and Poster
Detection project, where the practical application of the YOLOv8 model in the dynamic visual
landscape of Bangladesh is scrutinized. This chapter encapsulates the outcomes of extensive data
collection, model training, and testing, offering a meticulous analysis of the YOLOv8 model's

performance.

Through a comprehensive examination of accuracy, precision, recall, and overall effectiveness,
this chapter aims to provide a holistic understanding of the model's capabilities. Beyond
quantitative metrics, qualitative aspects of the model's performance are also explored, shedding

light on potential challenges and insights gleaned from the results.

By delving into both quantitative and qualitative analyses, this chapter seeks to contribute valuable
insights to the field of computer vision. Through rigorous experimentation and thoughtful
discussion, it strives to elucidate the practical implications of automated visual detection systems

in real-world scenarios.

Moving forward, this chapter not only presents findings but also discusses their implications,
offering suggestions for future research and improvements in automated visual detection systems.
It serves as a cornerstone for advancing knowledge and understanding in the realm of computer

vision within the context of Bangladesh's unique visual landscape.
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4.2 Experiment Result

Experiment Result (based YOLOvVS8): The experimental results of banner and poster
detection using the YOLOvV8 model. The image illustrates the model's capability to
accurately detect and classify various banners and posters in real-time within diverse
settings. Each detected banner and poster is highlighted with bounding boxes and labeled
with confidence scores, demonstrating the precision and effectiveness of YOLOVS in
practical applications. The results confirm the model's robustness in handling varying

designs, sizes, and contextual scenarios typical of the Bangladeshi visual landscape.
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Figure 4.2.1:YOLOV8 Detected Result

©Daffodil International university 29



The experimental results of the Banner and Poster Detection project using the YOLOv8 model
showcase an outstanding accuracy of 99.99%, highlighting the robustness of the methodology.
YOLOV8's real-time object detection capabilities proved highly efficient in localizing banners
across diverse visual contexts in Bangladesh. The model's latest version likely incorporates
advancements in architecture and training strategies, contributing to its exceptional accuracy. Key
features such as bounding box regression enabled precise localization of objects, while confidence
scores ensured high certainty in predictions, often reaching 0.9999. Normalized coordinates
facilitated consistent localization across varied input dimensions, enhancing generalization. Tight
bounding boxes around detected banners demonstrated the model's proficiency in accurate object
localization, especially in scenarios with multiple instances. Exposure to diverse datasets during
training facilitated robust generalization, adapting effectively to Bangladesh's visual landscape.
Confidence thresholding allowed fine-tuning based on specific requirements, balancing precision
and recall. Post-processing strategies by Ultralytics' engine refined model output, significantly
contributing to the final accuracy. These results validate YOLOV8's efficacy in banner detection
and underscore the importance of diverse training datasets and strategic post-processing in
enhancing model performance. The research outcomes offer a reliable automated system for

banner detection in Bangladesh's dynamic visual environment, promising real-world applications.
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Table 4.2.1 :YOLOVS5 vs YOLOVS8 Probability and Accuracy Comparison

Object Type Coordinates YOLOv5  [YOLOvVS8 YOLOv5 'YOLOvV8
Probability [Probability | Accuracy (%)}Accuracy (%)

Banner [243, 176, 440, 528] 0.98 1.0 98.0 99.99
Banner [541, 100, 640, 381] 0.95 1.0 95.0 99.99
Banner [417, 75, 640, 393] 0.90 0.93 90.0 93.0
Banner [422, 544, 509, 604] 0.85 0.86 85.0 86.0
Banner [417, 221, 507, 398] 0.75 0.76 75.0 76.0
Banner [306, 529, 344, 600] 0.65 0.60 65.0 60.0
Banner [124, 337, 216, 461] 0.40 0.33 40.0 33.0
Banner [243, 176, 440, 528 0.98 1.0 98.0 99.99
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Experiment Result (based YOLOV5):In the experimental results section focusing on the
YOLOvV5 model, the findings demonstrate its effectiveness in the Banner and Poster Detection
project, showcasing significant achievements in accuracy and performance. With a precision rate
of 99.98%, this is maaximum accuracy of the YOLOv5 model underscores its capability to
precisely identify and localize banners within the diverse visual landscapes of Bangladesh. This
exceptional precision is a testament to the model's advanced architecture and training

methodologies, which have been refined to excel in real-time object detection tasks.
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Figure 4.2.2:YOLOV5 Detected Result

The latest iteration of the YOLOV5 model incorporates cutting-edge advancements in architecture
and optimization techniques, allowing for superior performance in detecting banners and posters
across various scenarios. By leveraging bounding box regression, the model accurately predicts
bounding box coordinates during training, resulting in precise localization of objects with
remarkable accuracy. One of the distinguishing features of YOLOV5 is its ability to assign
confidence scores to each detected class, including '‘Banner," ensuring a high level of certainty in
the model's predictions. Confidence scores consistently reaching 0.9998 demonstrate the model's

confidence in its detections, further enhancing its reliability in real-world applications.
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Normalized coordinates (xywhn and xyxyn) significantly contribute to the model's success by
enabling effective generalization across images of different sizes. This ensures consistent and
accurate localization of banners and posters across diverse input dimensions, reflecting the model's
adaptability to varying visual contexts. The probability distribution associated with each detected
banner provides a quantitative measure of the model's confidence, with probabilities nearing 1.0
indicating a high level of confidence in the accuracy of the detection. YOLOV5's architecture
excels in accurately localizing objects, as evidenced by the tight bounding boxes represented by

coordinates (xyxy) around detected banners.

Furthermore, the YOLOvV5 model demonstrates exceptional efficiency in handling multi-object
detection tasks in a single pass through the network, ensuring optimal performance even in
scenarios with multiple instances of banners within an image.The high precision achieved by the
YOLOV5 model can be attributed to its exposure to diverse datasets containing a wide variety of
banner instances during the training process. This exposure facilitates robust generalization,

enabling the model to adapt effectively to the complex visual landscape of Bangladesh.

Algorithm Performance : we conducted a comparative analysis of the object detection algorithms
YOLOV5 and YOLOVS to evaluate their performance in terms of accuracy and consistency. By
testing each algorithm across various scenarios, we calculated key statistical measures including
mean, median, and standard deviation of their accuracy values. YOLOV8 showed a slightly higher
mean accuracy of 81.00% compared to YOLOV5's 80.75% and a higher median accuracy of 89.5%
against YOLOvV5's 87.5%, indicating its superior performance in certain instances. However,
YOLOV5 demonstrated greater consistency with a lower standard deviation of 18.85%, whereas
YOLOV8 had a higher variability with a standard deviation of 22.42%. These findings suggest that
while YOLOvV8 may achieve higher peak accuracy, YOLOV5 offers more reliable and stable
performance across different conditions. Consequently, the choice between these algorithms
should be guided by the specific requirements of the application, with YOLOV8 being suitable for
tasks prioritizing maximum accuracy and YOLOV5 being ideal for scenarios where consistent

performance is crucial.
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4.3 Confusion Matrix Evaluating -

Confusion Matrix in Evaluating YOLOvVS5 Model Performance:The confusion matrix is a critical
tool for evaluating the performance of the YOLOv5 model in detecting banners and posters within
the vibrant visual landscape of Bangladesh. It provides a structured overview of the model's
predictions compared to ground truth annotations, offering valuable insights into its strengths and

weaknesses.
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Figure 4.3.1:YOLOV5 Confusion Matrix

The confusion matrix is a critical tool for evaluating the performance of the YOLOv5 model in
detecting banners and posters within the vibrant visual landscape of Bangladesh. It provides a
structured overview of the model's predictions compared to ground truth annotations, offering

valuable insights into its strengths and weaknesses.
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Confusion Matrix in Evaluating YOLOvV8 Model Performance: The confusion matrix is an
indispensable tool for evaluating the performance of the YOLOv8 model in the Banner and Poster
Detection project. It provides a detailed breakdown of the model's predictions, distinguishing
between true positives, true negatives, false positives, and false negatives. This granular analysis
is essential for understanding not just the overall accuracy, but also the specific strengths and
weaknesses of the model. By examining the confusion matrix, we can calculate critical metrics
such as precision, recall, and the F1 score, which offer deeper insights into the model's ability to
accurately detect banners and posters. These metrics help in assessing the balance between
correctly identifying relevant instances and minimizing false detections, thereby ensuring a

comprehensive evaluation of the model's performance in diverse real-world scenarios.
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Figure 4.3.2:YOLOvV8 Confusion Matrix
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CHAPTER 5
IMPACT ON SOCIETY, ENVIRONMENT, AND SUSTAINABILITY

5.1 Impact on Society

The Banner and Poster Detection project, utilizing both YOLOvV5 and YOLOv8 models, extends
beyond technical advancements, reaching into the societal realm with profound implications. In
the context of Bangladesh, where vibrant visual communication through banners and posters is
integral to cultural and civic expression, the project's outcomes have the potential to foster positive

change and societal benefits.

Urban Aesthetics and Environmental Impact: Automated banner detection contributes to
maintaining a visually pleasing urban environment. By automating the identification and potential
regulation of excessive or unsightly banners, the project aids in preserving the aesthetic appeal of
public spaces. This has a direct impact on the overall ambiance of cities, positively influencing
residents and visitors alike. Moreover, a reduction in unnecessary banners may contribute to a
more sustainable urban environment by minimizing waste associated with paper and materials

used for printing.

Regulatory Compliance and Civic Order: The automated detection system can assist regulatory
bodies in enforcing banner-related guidelines and restrictions. This ensures that banners and
posters align with civic regulations, promoting order and compliance within public spaces. The
project's impact on regulatory adherence fosters a sense of civic responsibility among advertisers

and organizers, ultimately contributing to a more organized and orderly urban landscape.

Traffic and Pedestrian Safety: Unregulated placement of banners, particularly in busy urban areas,
can pose safety risks by obstructing visibility for drivers and pedestrians. The project's ability to
identify and potentially regulate banner placement contributes to traffic safety. By mitigating
visual obstructions, the system indirectly promotes safer roads and pedestrian pathways, aligning

with broader efforts to enhance urban safety and reduce accidents.
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Cultural Preservation and Representation: The project acknowledges the cultural significance of
banners and posters in Bangladesh, serving as a form of expression, celebration, and
communication. By automating the detection process, the system can contribute to preserving
cultural aesthetics while still adhering to regulatory frameworks. This ensures that the visual
landscape remains a canvas for cultural representation and expression, enriching the societal

fabric.

Public Awareness and Engagement: The project's outcomes can raise public awareness about the
importance of responsible and visually harmonious urban environments. As regulatory measures
are implemented, there is potential for community engagement and dialogue on the role of banners
in public spaces. This fosters a sense of shared responsibility for the aesthetics and orderliness of

the urban landscape.

Technological Advancements and Employment Opportunities: The successful implementation of
both YOLOvV5 and YOLOvV8 for banner detection showcases the potential of cutting-edge
technologies in addressing real-world challenges. This project contributes to the broader field of
computer vision and object detection, showcasing the applicability of advanced models in solving
practical issues. Moreover, as the technology evolves, there may be opportunities for skilled
individuals in the field, fostering technological innovation and contributing to the growth of the

technology sector in Bangladesh.

The Banner and Poster Detection project, through the integration of YOLOvV5 and YOLOv8
models, has far-reaching implications for society in Bangladesh. From urban aesthetics and civic
order to safety, cultural preservation, public awareness, and technological advancements, the
project aligns technical prowess with societal needs, offering a multifaceted impact that enhances

the urban experience and preserves cultural heritage in the dynamic context of Bangladesh.

5.2 Impact on Environment

The Banner and Poster Detection project, leveraging both YOLOv5 and YOLOv8 models, presents
a positive environmental impact through its capability to regulate and identify banners in public

spaces. By automating the identification and potential regulation of excessive or
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unsightly banners, the project significantly reduces visual clutter in urban environments. This
reduction aligns with sustainability goals, minimizing the environmental footprint associated with

the production, display, and disposal of banners and posters.

By fostering a more organized and aesthetically pleasing urban landscape, the project indirectly
supports a sustainable approach to city planning and design. Reducing the number of unnecessary
banners not only preserves the visual appeal of public spaces but also contributes to lowering the
consumption of resources such as paper, ink, and other materials used in banner production.
Additionally, it reduces waste generation, which is often a significant environmental concern in

urban areas.

The project's outcomes contribute to a visually harmonious urban environment, promoting
sustainable practices and mitigating the environmental impact associated with unregulated visual
advertising. The integration of YOLOvV5 and YOLOV8 ensures that the detection system is both
accurate and efficient, thereby enhancing the effectiveness of environmental management efforts.
By achieving these objectives, the project supports broader environmental sustainability initiatives

and contributes to the overall well-being of urban ecosystems.

5.3 Ethical Aspects

The ethical considerations of the Banner and Poster Detection project, now fine-tuned using both
YOLOVS5 and YOLOvV8 models, are paramount and encompass several key dimensions. Firstly,
ensuring privacy and data protection during the collection and annotation of visual datasets is
imperative. Adhering to ethical standards in sourcing and handling images is essential, respecting

the rights and consent of individuals whose images may inadvertently appear in the dataset.

In deploying the detection system, it is crucial to prioritize the prevention of unintended
consequences, such as potential biases or discriminatory outcomes in the identification of banners.
Ensuring that the algorithm does not disproportionately affect specific groups or regions requires
careful analysis and mitigation strategies.Transparency in the project's methodology, from data

collection to model training, is essential for fostering trust and understanding among
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users and stakeholders. Clear communication about how data is collected, processed, and utilized

helps in building a transparent and accountable project framework.

Furthermore, the ethical implications of regulating visual content must be carefully considered.
Balancing the need for civic order with the preservation of cultural expression is vital to ensure
that the automated detection system respects the diversity and freedom of expression inherent in
public spaces. This balance is crucial for maintaining the cultural vibrancy and inclusivity of the
urban environment.ongoing vigilance in monitoring and addressing ethical concerns, coupled with
a commitment to continuous improvement, is crucial. This involves regular reviews of the system's
performance and its impact on society, ensuring that the technology is deployed responsibly and

ethically in the dynamic and evolving societal landscape of Bangladesh.

5.4 Sustainability Plan

The sustainability plan for the Banner and Poster Detection project, now fine-tuned using both
YOLOv5 and YOLOvV8 models, outlines a comprehensive approach to ensure the enduring impact
and responsible deployment of the technology. Firstly, continuous updates and refinements to the
models will be prioritized to adapt to evolving visual landscapes and technological advancements.
Regular retraining with updated datasets will enhance the models' accuracy and relevance over
time.In terms of environmental sustainability, efforts will be made to collaborate with regulatory
bodies and advocate for the use of eco-friendly materials in banners. This aligns with broader
sustainability goals and helps reduce the environmental footprint associated with visual
advertising. The project will also explore partnerships with local authorities and urban planning
initiatives to integrate the automated detection system into long-term city planning strategies. This
integration promotes a sustainable and aesthetically pleasing urban environment.Moreover,
educational outreach programs will be initiated to raise awareness about responsible visual
communication practices. These programs will emphasize the importance of using sustainable
materials and adhering to regulatory guidelines. By fostering a collaborative and adaptive
approach, the sustainability plan aims to ensure the project's long-term relevance, positive societal

impact, and environmental consciousness in the context of Bangladesh.
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CHAPTER 6
CONCLUSION AND FUTURE WORK

6.1 Summary of the Study

This research project on Banner and Poster Detection in Bangladesh, using YOLOvV5 and
YOLOVS, explores the intersection of computer vision, Al, and societal impact. Conducted at
Daffodil International University, the study aims to advance automated object detection to tackle

the challenges in Bangladesh's vibrant visual landscape.

Data collection involved diverse datasets from online platforms, annotated with precision using
Roboflow. This rich dataset was crucial for training and evaluating the YOLOvV5 and YOLOv8

models, known for their real-time detection capabilities.

Results showed YOLOV8 achieving 99.99% maaximum accuracy in banner detection, highlighting
the methodology's effectiveness. Key model features include direct bounding box regression
during training, confidence scores for detected classes, and normalized coordinates (xywhn and
xyxyn) for consistent localization across various image sizes. The models demonstrated strong

multi-object detection and generalization to diverse scenarios.

The study also addresses the societal and environmental impacts of automated banner detection. It
emphasizes balancing regulatory adherence with cultural preservation and promoting eco-friendly
materials to reduce urban visual clutter and environmental footprint. Ethical considerations, such

as privacy and data protection, are maintained throughout the project.

Future plans include regular model updates, educational outreach, and collaboration with
regulatory bodies for sustainable urban planning. This project not only showcases the technical
capabilities of YOLOvV5 and YOLOVS but also considers the cultural, ethical, and environmental

implications of deploying such technology in Bangladesh.
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6.2 Conclusion

The Banner and Poster Detection project in Bangladesh, leveraging the YOLOv8 model,
represents a significant advancement in computer vision and object detection. Conducted by the
Computer Science and Engineering Department at Daffodil International University, this study
achieved an impressive maximum accuracy rate of 99.99% in detecting banners, underscoring the
efficacy of the chosen methodology. The success of the YOLOv8 model is attributed to its
sophisticated architecture, featuring bounding box regression, confidence scoring, normalized
coordinates, and multi-object detection capabilities. Beyond technical accomplishments, the
project addresses broader societal, environmental, and ethical considerations, recognizing the
cultural importance of banners in Bangladesh and advocating for urban aesthetics and
sustainability in visual communication. This research not only enhances academic discourse in
computer science but also offers practical applications for urban planning, regulatory compliance,

and cultural preservation within Bangladesh's unique visual landscape.

However, limitations such as potential model biases, varying environmental conditions, and the
need for extensive training data highlight areas for future improvement. For instance, the model
may exhibit biases based on the training data, which might not cover all possible variations of
banners and posters. Additionally, environmental factors like lighting and weather conditions can
affect detection accuracy. The requirement for large and diverse datasets for training also presents

a challenge, emphasizing the need for ongoing data collection and model refinement.

the project envisions a sustainable future for its technology through a comprehensive sustainability
plan. As technology continues to evolve, this endeavor stands as a testament to the responsible and
ethical integration of cutting-edge solutions to address real-world challenges. By bridging the gap
between technological innovation and societal needs, this project sets the stage for future

advancements at the intersection of technology and societal welfare.
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6.3 Implication for further study

The successful implementation of the Banner and Poster Detection project using the YOLOVS
model paves the way for exciting opportunities for further study and exploration across various
dimensions. Firstly, the robust architecture and exceptional accuracy of the model suggest avenues
for fine-tuning and optimization, aiming for even higher precision in object detection. Future work
could expand into video object detection and live object detection, exploring real-time applications
in dynamic environments. This involves optimizing the YOLOv8 model to handle continuous data
streams efficiently, which could significantly enhance its utility in surveillance, traffic

management, and interactive media applications.

Moreover, deeper investigations into the cultural implications of automated banner detection in
diverse contexts within Bangladesh could offer valuable insights into the interplay between
technology and cultural expression. Exploring how the YOLOvV8 model adapts to different urban
landscapes and visual scenarios, both within and beyond Bangladesh, holds promise for cross-
cultural comparisons and the development of generalized models with global applicability.
Additionally, future research could focus on the real-world deployment of the automated system,
studying its long-term impact on urban aesthetics, regulatory compliance, and sustainability.
Addressing evolving challenges related to privacy and ethical considerations in deploying such

technology also presents a fertile area for exploration.

The success of this research project lays a solid foundation for a multitude of future studies. These
could range from technical refinements to broader investigations into societal, cultural, and ethical
implications, ensuring a continuous and meaningful contribution to the ever-evolving landscape
of computer vision and object detection. The integration of video and live object detection
capabilities will further advance the field, opening new possibilities for practical applications and

research innovations.
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