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Abstract

This research focuses on detecting human faces using the YOLOv4 model and compares it
with other algorithms used in face detection studies. The dataset consists of a large number of
images taken in three significantly different environmental conditions: indoors with low light, indoors
with sufficient light, and outdoors during normal daylight hours. The performance of each algorithm

in detecting human faces is measured and compared with four other algorithms: Viola-Jones Face
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Detection Algorithm, DeepFace, FaceNet, and MTCNN. The results of the experiment show that the
YOLOv4 model outperforms the other algorithms in all three environmental conditions. According
to confusion matrix evolution, the average precision for detecting human faces using the YOLOv4
model is 0.96, with a recall of 0.93 and an f1-score of 0.94. Therefore, the YOLOv4 algorithm is the

most effective algorithm for detecting human faces in this study.

Keywords: Detecting human faces; YOLOv4, Different environmental; Confusion matrix
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= = mm mm = = o= )

run convolution network

Figure 1 The working principle of YOLO
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Image pyramid

Figure 2 The working principle of YOLO Overview of the cascading framework MTCNN, which includes a

deep convolutional multi-step, three-step model.
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. TP

Precision = Trr (2)

Recall = —%— (3)
(TP + FN)

(Precision X Recall)

F1 score = 2% (a)

(Precision+Recall)

Tnedi

Precision f® AukduglunIsnennsal
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Recall A Aruuduglun1snsIany
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4. Nan15398
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AUyl YadayazuniwaIngIn 1,000 Amile
Fnsasrasunmluniily 3 anmefivszneuly
se 1) melusasiifivasios 2) neluenansiidl
waaafisane way 3) uenananslutiaiaunidi
Huasaing wvadusegranmlunisin 800 A

v
=1

waTAINFIBEalUNISNAFDU 100 A Tuauise

Table 1 1A3898aUSEIUNARNSYRINITYINUIY (confusion matrix)

Predicted Positive

Predicted Negative

Actual Positive

Actual Negative

True Positive (TP)

False Positive (FP)

False Negative (FN)
True Negative (TN)
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InUsEANBAIMNAY confusion matrix A1IATIVIU
Tunihyanamedanesiia YOLOV4 Wisuliiguriu
8n 4 8ane39iu 1) Viola-Jones Face Detection
Algorithm 2) DeepFace 3) FaceNet lag 4) MTCNN
97 3 @annginaeuUsznaulime 1) nmelueiais
fifluastion 2) melusmsfifivaainafiome uaz
3) ueneAslutiaaUnAfiduawEI
1nnsnsduluniityanaiedanasiiy
YOLOV4 vinnsidSeuliisuiudn 4 danesvineu

Usznaunie 1) Viola-Jones Face Detection

Algorithm 2) DeepFace, 3) FaceNet, way 4)
MTCNN iloynusgavsamiidigalunisasady
lunin 210 3 @nnzuandeuusenaulunig 1)
meluomsiiuastios Tnefmauduasiosni
100 &9 2) nelusmsiituasainafiome Tned
ANANULTLLETUTEN 300 N Lag 3) UBNBIAS
Tugranarunifiduasadne Tnedainnnuduuas
Useana 500 dnd a@unsaasunanisidelaniy
(Table 2-4) ayddusiai

Table 2 nsUszdiuUszdnsnmnigluanmmadeunislueinsniiuasdos (Evaluating performance

within a low-light indoor environment)

38013 YUINAIN Precision Recall Fl-score
Viola-Jones 416 x 416 (fixed) 0.71 0.65 0.60
Viola-Jones 608 x 608 (fixed) 0.83 0.72 0.77
DeepFace 416 x 416 (fixed) 0.89 0.77 0.74
DeepFace 608 x 608 (fixed) 0.92 0.81 0.86
FaceNet 416 x 416 (fixed) 0.62 0.66 0.78
FaceNet 608 x 608 (fixed) 0.88 0.77 0.82
MTCNN 416 x 416 (fixed) 0.79 0.60 0.73
MTCNN 608 x 608 (fixed) 0.89 0.78 0.83
YOLOv4 416 x 416 (fixed) 0.90 0.82 0.84
YOLOv4 608 x 608 (fixed) 0.94 0.89 0.91
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Table 3 n1sUsziliuvssansainargluanimiinaenniglusiasniuaeainaiissne (Evaluating

performance within a well-lit indoor environment)

/s YUIANTN Precision Recall F1-score
Viola-Jones 416 x 416 (fixed) 0.85 0.61 0.69
Viola-Jones 608 x 608 (fixed) 0.91 0.82 0.86
DeepFace 416 x 416 (fixed) 0.89 0.80 0.82
DeepFace 608 x 608 (fixed) 0.95 0.88 0.91
FaceNet 416 x 416 (fixed) 0.88 0.71 0.76
FaceNet 608 x 608 (fixed) 0.93 0.86 0.89
MTCNN 416 x 416 (fixed) 0.83 0.76 0.77
MTCNN 608 x 608 (fixed) 0.92 0.87 0.89
YOLOv4 416 x 416 (fixed) 0.91 0.89 0.90
YOLOv4 608 x 608 (fixed) 0.96 0.95 0.95

Table 4 nN15UszLUUTEANTAINVDILAIAINNNIBUDNDIAITIUYINIAINATUUNR (Evaluating the

efficiency of outdoor lighting during normal daylight hours)

/M YUINATN Precision Recall Fl-score
Viola-Jones 416 x 416 (fixed) 0.87 0.74 0.69
Viola-Jones 608 x 608 (fixed) 0.94 0.81 0.87
DeepFace 416 x 416 (fixed) 0.90 0.82 0.86
DeepFace 608 x 608 (fixed) 0.97 0.87 0.92
FaceNet 416 x 416 (fixed) 0.90 0.81 0.87
FaceNet 608 x 608 (fixed) 0.95 0.84 0.89
MTCNN 416 x 416 (fixed) 0.86 0.71 0.82
MTCNN 608 x 608 (fixed) 0.96 0.86 0.91
YOLOv4 416 x 416 (fixed) 0.92 0.88 0.91
YOLOv4 608 x 608 (fixed) 0.98 0.94 0.96
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nn1TUsELluYsSEANSAINUBIun Ay
danedfiulunsaseduluntyananiglueiasiii
uasosls lng YOLOVA leian precision, recall
way Fl-score finnindane3fiudu o Adlsuwiiu
savaalugauil Tae YOLOVA fieh precision 7 0.94
uae recall 71 0.89 uazdien fl-score 7 0.91 Tnainds
feganiusiasdane3iudu q Aiteuituiomely
dudl e YoLOva Fufudanesfiufivenyauiian
dwiunsnraduluniyananieluensiduss
Hoelunsuszidulszansnm

1nn1sUsLiuUsEanSaInvosLm ay
Fanesfiulunmsmseduluntenanglueiasiia
uasaIaieanelalay YOLOVA laan precision,
recall uaz fl-score finnidane3findu q Museu
euwinfuianunludaud Tae YoLOva fien
precision 7 0.96 way recall # 0.95 wazdlan
fl-score 71 0.95 Inglady Tsgeniudazdaneiiu
8w g ASeudisuinfuranualudaud fadu
voLOva Fudusanediufivnzandigadmiunis
pradulunhyaraneluemsifiuaehafivme
Tunsuszidudszansnn

nn1TUTELiUUSEANSAINUB LN Ay
daneifinlunisnsradulundiyanaueneinsly
Faraunffiduasaineld Tng YoLOva léen
precision, recall Wag fl-score frnidanesiy
8w MuTsuoufunanualudiuil Tne
YOLOV4 fifn precision 71 0.98 uaz recall 71 0.94
uazdien fl-score 71 0.96 Tagiade Fsgsninusazda
nesTiuau q Mdlsuinfuiomalugiud fadu
voLOva Fududaneiufivnzaniigadmiunis
andulunihyarauoneinslutisiaunafisiuas
aidlunsusziliudszansnn

ausauansfieg1eInITnTIaTuUNWluntn
w1 3 anmzwandeulu (Figure 3-5) auandu
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Figure 3 Detecting faces inside a well-lit building

Figure 4 Detecting faces inside a dimly lit building
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Figure 5 Detecting individual faces outside the

building during regular hours

5. agU
g1mn YOLOv4 Husedninmasanagly
YNANIEHINAOULLBRIINTAINANNTOLUNITNTIA

[ YY)

Juinglaednawiuguazsinsmnnnitdanasiiu

'
=

duq figniSeuiiiuse Tnslamzlunisasiadu
Tumiyaradadunuiidudeunazdenisainy
usiughgs Viola-Jones Face Detection Algorithm
way MTCNN 1HusanesfiudliiBnisnsadunuy
Cascade Classifier FailUszansnnlunmisnsadu
Tumbhlailfgawindu YOLOVA uagn1snsiadueaay
gnduluaniiefifiuasiosvionieluoiasiifuag
aiafleene DeepFace wag FaceNet (Jusanas
fiuiild Deep Learning Tunsafindnuaewiily
yaratieldlunsnsiadu wieghslsinmunisade
anwagnihluyrraetaliiisansluuanstivagonn
lanunsasuilofu

feuddmalulagnisnsradulundieie

a a '

YOLOV4 iluwmalula8iiusz@nsnings uwindedl
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Tnsiangluansiifuasiosnianislueinisii
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Fosnsninensareuianmesuaziusunsudiiaiy
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3 gA12suINdeuTiuAna19TY Fanansliifiug
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3) nswumalulaBifisdiy a1
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psrvdulunt Taewunisld Deep Learning way
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