MIDOCEA \

UNIVERSlTYl
Y Aian LLad
4 4

Prepared by Younis Arrabi




MIDOCEAI

UNIVERSIT I

[ G Cadeal) - 2 Adiay Ll }

www.midocean.ae



MIDOCEAI

UNI\/EQSITYI

Real-time Object detection of Personal Protective
Equipment in video Streaming Using Deep Learning
Technique

www.midocean.ae



il Jaalds
~ 2

dfiad) ALl g ity délua
fadl ABLY) 5 Gl Calaal delua 488 iy privale Allu ) anily Caalill & i dagall o288 1l
ALl Ll gl )
ALl dagall g dageal) 034y Jay )l Eialld) Ao cany Ui

1 Al 48y yha
calaY) mamg s 0 5
Cagiagdl Ay A8y rcla 0 5

\_ )

www.midocean.ae



O 1 A8 L) dagally Jay N

(‘

sae aly ¢ eeliall 18l gl ae duilaia s danal 5 Ll Conll A a3 &5 ALl dagall 8
dailill dpigall il gall e aall digal) LDl il 480 Aalail gy ohai o 5 Al ) Al
Jleall dpad Bl) 446 1) Glaza o35 )b o) WY 220 e

Josad o Cpa Al 1) Al 1 580 LSl gl Cinll Calaa] o Adaadle o3 a5 (e
(Aiaia L) o) Al ALY () 5 LAY 5y haill ddae ddad ) ds g ladl) 41K
Al Jgla ais g A< dallas 58 5 (i) udi pass

/

www.midocean.ae




¢aad) (i) Aslua Jalas UNIVERSITY
o |

32e 5 Gy Baa aualig ¢ ilaia g pilie JS5 Lgie pmill 23 Cus s 15 gaza g )l Calaal e sl
e Al Gl e

i ) dagd)

Lil 5 s S8 PPE paddll Alaall Glans (o al&U alas o L) JYA (e Jlead) a3l (s
YOLO 43l s 1aai g o sualall 435 )11 5 Baand) alaill il aladinly

Aliia dal a5l il ) shaill g Laall Guadail) (8 Caalall A5 (S 9 230 g raal 5 Caagll 138 ) S
leie Y il 5 Aigall LSl ol Y ae

- W,

www.midocean.ae




U NIIDVE R SIET Y
Gaad) Cala) ASLua Judas
o \

rdae A1) Calaad

tome 8t ) e I gl Juadd o

AlealY) Gl Jlae 8 a4l cilia 6 Lo Eaaal e Aliall il ) sa) sadai s Ll
MmAP d.\sﬂ\ L.uja.d\} 6&\AJMY\ ERY d.m u.n.u\&q e\d;.u.u\_a u\_MJJ\);M 52 ;\J\ ?"‘m

)

www.midocean.ae



Gaad) Cala) ASLua Judas

1.2 Thesis Objectives

The objective is to improve workers safety by creating a real time PPE detection svstem
that can utilize across various industrnial environments ensunng adherence, to safety regulations

and minimizing accident risks.

The main goal of this project is to create a learning model that can detect safety
equipment, like helmets, vests, gloves, safety shoes and safetv goggles 1n real-time bv using
different datasets. The model identifies these tools using object detection algonthms.

This objective can be divided into the following sub goals;

1. Selecting and Implementing Algorithms;
on recent developments in object detection to 1dentify safety equipment.
2. Evaluating Algonthms; Measure the performance of the chosen algonithms using
metrics such as accuracy, precision and recall.
This project aims to build a real time svstem for detecting protective egquipment
({PPE) through deep learning methods. By utilizing algorithms, the svstem seeks to

enhance safety compliance in settings.
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1.2 Thesis Objectives

The objective is to improve workers safety by creating a real time PPE detection svstem
that can utilize across various industrnial environments ensunng adherence, to safety regulations
and minimizing accident risks.

The main goal of this project is to create a learning model that can detect safety
equipment, like helmets, vests, gloves, safety shoes and safety goggles 1n real-time by using
different datasets. The model identifies these tools using object detection algonthms.

This objective can be divided into the following sub goals;

1. Selecting and Implementing Algorithms; Apply the appropriate algorithms based
on recent developments 1in object detection to 1identify safety equipment.

2. Evaluating Algonthms; Measure the performance of the chosen algonithms using
metrics such as accuracy, precision and recall.
This project aims to build a real time svstem for detecting protective egquipment

(PPE) through deep learning methods. By utilizing algorithms, the svstem secks to

enhance safety compliance in settings.
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2.4 YOLO for PPE Detection

YOLO is a state-of-the-art object detection algorithm that frames detection as a single
regression problem. predicting bounding boxes and class probabilities directly from full images
in one evaluation. This methodology makes YOLO exceptionally fast and efficient compared to
traditional region proposal-based methods like CININ and its variants [20].

Below are the advantages for using YOLO in PPE detection [20]

1. Speed: The primary advantage of YOLO in PPE detection 1s its speed. Real-time
detection is crucial for ensuring immediate feedback and enforcement of safety protocols on
construction sites.

2. YOLO can be deploved to continuously monitor environments for compliance with PPE
usage, alerting supervisors instantly when violations occur.

3. High Throughput: YOLO's single-stage architecture allows for high-throughput
processing, making it feasible to analyvze video streams from multiple cameras simultaneously
without significant latency.

4. Versatility: YOLO's multi-scale detection capability is advantageous for PPE detection,
as it can identify various types of PPE (helmets, vests, gloves) within the same frame, ensuring
comprehensive monitoring.

5. Implementation Simplicity: YOLO's unified architecture simplifies the implementation

and deployment process, reducing the complexity compared to multi-stage detectors like Faster
R-CINN.
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4.4 Summary

In essence it 15 crucial to utilize performance measurements and comprehensive
comparisons when assessing the efficiency of a PPE detection system based on YOLOvE. Through
an examination of these measurements the mitiative can guarantee that the model not just fulfills
but surpasses the criteria for timely, precise and effective PPE detection in industrial settings. This
thorough assessment procedure ultimately plays a role, in creating an adaptable safety surveillance

solution.
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