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ABSTRACT
This paper presents the application of the YOLO v8 (You Only Look Once) model for real-time
object detection within an automated video surveillance system. YOLO v8, recognized for its superior
balance between speed and accuracy, is leveraged to detect various objects in live surveillance feeds. The
proposed system processes video streams in real-time, using the latest advancements in convolutional
neural networks to achieve object detection with minimal latency, which is crucial for time-sensitive
environments like security monitoring.

As experiments have demonstrated, YOLO v8 achieved an average precision (AP) of 52.7% on
the COCO dataset and processed up to 60 frames per second (FPS) on 1080p video, outperforming previous
YOLO versions in both detection accuracy and processing speed [1]. This represents a notable improvement
over YOLOv4, which reported an AP of 43.5% and a speed of 50 FPS under similar conditions [2].

The primary objective of this thesis is demonstrating how YOLO v8 can be effectively integrated
into a real-time video surveillance system, offering both high detection accuracy and performance
efficiency. Future work will focus on extending the system's capability to detect complex human activities

and refining the interface for enhanced user interaction.



REZUMAT

Aceasta lucrare prezinta aplicarea modelului YOLO v8 (You Only Look Once) pentru detectarea
obiectelor in timp real in cadrul unui sistem automatizat de supraveghere video. YOLO v8, recunoscut
pentru echilibrul superior intre viteza si acuratete, este utilizat pentru detectarea diverselor obiecte in fluxuri
video de supraveghere live. Sistemul propus proceseaza fluxurile video in timp real, folosind cele mai
recente progrese in retele neuronale convolutionale pentru a realiza detectarea obiectelor cu latentd minima,
un aspect de baza pentru medii sensibile la timp, cum ar fi monitorizarea de securitate.

Experimentele au demonstrat cd YOLO v8 a obtinut o precizie medie (AP) de 52,7% pe setul de
date COCO si a procesat pana la 60 de cadre pe secunda (FPS) la rezolutie video 1080p, depasind versiunile
anterioare YOLO atat in ceea ce priveste acuratetea detectiei, cat si viteza de procesare [1]. Acest lucru
reprezintd o Imbunatdtire notabila fatd de YOLOv4, care a raportat un AP de 43,5% si o viteza de 50 FPS
in conditii similare [2].

Contributia principala a acestui studiu consta in demonstrarea modului in care YOLO v8 poate fi
integrat eficient intr-un sistem de supraveghere video in timp real, oferind atit o acuratete ridicata a
detectiei, cat si eficientd in performanta. Lucrarile viitoare se vor concentra pe extinderea capacitatii
sistemului de a detecta activitati umane complexe si pe rafinarea interfetei pentru a Imbunatati interactiunea

cu utilizatorul.
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INTRODUCTION

Automated surveillance systems have become increasingly essential in various sectors, from public
security and traffic monitoring to industrial safety and property protection. As these systems generate vast
amounts of data, the need for real-time object detection and accurate visualization of critical events has
become paramount. Traditional video surveillance approaches often rely on manual monitoring, which can
be inefficient, prone to human error, and incapable of handling the scale and speed required in high-risk
environments.

The recent advancements in artificial intelligence (Al), particularly in the field of computer vision,
have transformed how surveillance systems process and interpret video feeds. Among the cutting-edge
techniques in object detection is the YOLO (You Only Look Once) algorithm, which is known for its
remarkable balance between speed and accuracy. YOLOVS, one of the latest versions of this algorithm,
introduces significant improvements in both detection precision and processing efficiency, making it a
suitable candidate for real-time surveillance applications where quick and accurate responses are critical.

This thesis explores the integration of the YOLOvVS algorithm into an automated surveillance
system, focusing on the recognition of objects and the effective visualization of the system's output. By
leveraging the capabilities of YOLOVS, this research aims to enhance the system's ability to detect objects
in real-time video streams while providing intuitive and actionable visual representations of the detected
objects. The system's real-time performance and high detection accuracy are vital in applications such as
security monitoring, where rapid identification of potential threats is necessary to ensure prompt responses.

In addition to object recognition, this thesis also addresses the challenge of visualizing the results
in a manner that aids operators in making informed decisions quickly. Effective visualization is crucial for
reducing cognitive load and ensuring that critical information is presented clearly and concisely. The
combination of YOLOvS8’s advanced object detection capabilities and sophisticated visualization
techniques will contribute to the development of a robust, automated surveillance system capable of
meeting the growing demands of modern security environments.

The subsequent chapters will delve into the architecture of the proposed system, experimental

results that demonstrate its efficacy, and potential improvements for future implementations.
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