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 COVID-19 pandemic significantly impacted public health and safety 
globally, necessitating strict implementation of health protocols, 
including mask usage. Monitoring mask compliance remains 
challenging, particularly in public spaces. This study conducts a 
systematic literature review on optimizing mask detection systems 
using Convolutional Neural Networks (CNN) for public health and 
safety. CNN demonstrates robust performance in recognizing facial 
patterns and accurately detecting masks, addressing challenges such 
as lighting variations, occlusions, and diverse facial orientations. The 
review highlights advancements in CNN-based architectures, dataset 
utilization, and real-time implementation strategies. The study 
utilized a dataset comprising images of individuals with and without 
masks, split into 80% training and 20% testing data, achieving high 
accuracy in identifying mask usage. Integration possibilities with 
access control systems, Computer Vision, and Internet of Things 
(IoT) technologies are explored for scalable, real-time monitoring. 
The findings contribute significantly to optimizing health protocol 
enforcement and mitigating COVID-19 transmission risks in public 
areas. 
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1. INTRODUCTION 

Pandemics, such as COVID-19, have placed unprecedented demands on public health systems 
globally. The outbreak of COVID-19 in late 2019 rapidly escalated into a global crisis, significantly 
impacting societal and economic systems [1]. Among the various preventive measures, wearing masks 
has emerged as a critical tool to mitigate the spread of the virus, particularly in public spaces [2]. 
However, enforcing mask compliance remains a significant challenge, necessitating innovative 
technological solutions. 
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Convolutional Neural Networks (CNN) have demonstrated remarkable capabilities in pattern 
recognition tasks, including facial recognition and object detection [3], [4]. Their robustness in handling 
diverse datasets makes CNN an ideal candidate for developing automated mask detection systems. These 
systems can enhance health protocol enforcement by accurately identifying individuals wearing or not 
wearing masks in real time, thereby supporting pandemic mitigation strategies. 

Recent studies have explored the integration of CNN with Internet of Things (IoT) and Computer 
Vision technologies to create scalable solutions for public health monitoring. IoT-enabled systems offer 
real-time data collection and processing, enabling efficient surveillance in high-traffic areas [5], [6]. 
Such implementations have demonstrated the potential to not only enforce mask mandates but also 
improve security and safety in public and private spaces. 

Despite advancements, challenges persist in optimizing mask detection systems for diverse 
environments. Variations in lighting, occlusions, and facial orientations can affect detection accuracy 
[7], [8]. Addressing these limitations requires robust datasets and enhanced CNN architectures capable 
of adapting to real-world complexities. This study systematically reviews literature focusing on the 
application of CNN for mask detection, emphasizing optimization strategies and integration with IoT 
technologies 

The primary objectives of this study are to explore the latest developments in CNN-based mask 
detection systems, highlighting innovations in architectures, datasets, and optimization techniques. It 
also aims to identify challenges and limitations in existing systems, focusing on accuracy, scalability, 
and adaptability to diverse environmental conditions. Furthermore, the study proposes strategies for 
enhancing system performance, particularly in real-time applications and complex environments. An 
additional objective is to assess the potential of IoT integration in mask detection systems, offering 
scalable and connected solutions for monitoring public health compliance. By addressing these 
objectives, this study contributes to the growing body of research on AI-driven public health 
interventions, providing actionable insights for developers, policymakers, and researchers. It seeks to 
bridge gaps in current methodologies, paving the way for the implementation of effective, real-time 
mask detection systems that enhance public health safety measures during pandemics and beyond. 

 
2. RELATED RESEARCH 

In iarticle iThis, iresearcher iinspect idata ifrom istudy ipreviously ias ipoint icomparison, iGood 
ifor ideficiency ior iadvantage iWhich iThere is. iBesides iThat, ito iresearcher ifilter ijournal istudy ifor 
iinformation iabout ihypothesis ipreviously iWhich iconnected iwith itopic ifor ibuild irunway 
itheoretical ifor iscience. 
1.  Monitoring iUsage iFace mask iOn iVisitors iStmic i“Amikbandung” iUse iAlgorithm 

iConvolutional iNeural iNetwork i(CNN). iMethod iWhich iused ifor istudy iThis iis iExtreme 
iProgramming i(XP). iAccording to iKent iBeck iis imethod idevelopment idevice isoft iWhich ifast, 
iefficient, irisky ilow, iflexible, ipredictable, iscientific, iAnd ipleasant. iXP iAlso iis ia imodel 
iWhich iincluding iin iapproach iagile, imethod idevelopment iWhich iidentical iwith ibreak up 
idevelopment ibecome ia number of iiteration. iMethod idevelopment iXP iselected iBecause 
idevice isoft iWhich iwill imade iNo itoo icomplex iAnd iclassified iscale ismall iAnd iAlso ineed 
itime idevelopment iWhich iNo itoo ilong time.[5] 

2.  Detection iFace mask iPrevention iCovid19 iUse iConvolutional iNeural iNetwork iBased 
iAndroid. iMethod istudy iWhich iused iuse icombination imodel isequential iexploratory iWhere 
imethod iThis icombine imethod istudy iAnd idevelopment i(research iand idevelopment) iWhich 
inormal iused ifor idevelop iAnd itest isystem. iStudy idone ithrough itwo istages, ilevel iFirst iwith 
imethod iqualitative iso that ican iobtained iplan isystem iAnd istudy ilevel ithe itwo iwith imethod 
iquantitative i(experiment) iused ifor itest ieffectiveness isystem iWhich iproduced.[6] 

3.  Identification iFace mask ion iFace iDetection iwith iUse iMethod iHer iCascade iAnd iCNN. 
iSteps iearly iWhich idone ion istudy iThis iis iidentify iproblem, ianalyze iproblem, idetermine 
iobjective, ilearn iliterature, igather idata iAnd ianalysis, idesigning isystem, ido iimplementation 
iwith imethod iHer iCascade iAnd iCNN, iAnd itest iresults iresearch.[7] 

4.  System iDetector iFace iMasked iBasically iReal iTime iUse iMethod iCNN. iStudy iThis ishared 
iin i3 ilevel, ithat is ilevel itraining idataset, idetection iface, iAnd itesting iregularly ireal itime. iOn 
iprogramming iused iPython iAnd ilibrary iTensorflow, iHard, iOpenCV, iImutils, iNumpy, 
imatplotlib, iScipy iAnd iVisual iStudio iCode ias iapplication iEditor iCode.[8] 

5.  Implementation iConvolutional iNeural iNetwork i(CNN) iFor iDetect iUsage iFace mask iOn 
iPicture. iOn istudy iThis, idone idevelopment iA imodel iConvolutional iNeural iNetwork i(CNN) 
ifor idetect iwhether isomeone iuse iface mask ior iNo ibased on ipicture iface. iMethod istudy iThis 
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icovers ianalysis, iarchitecture imodel, imethod iWhich iused ifor isolve iproblem, iAnd 
iimplementation imodel iCNN.[9] 

6.  Implementation iSystem iDetector iUsage iFace mask iBased iRaspberry iPi i4 iUse iMethod 
iConvolution iNeural iNetwork i(CNN) ion iProcess iScreening iProtocol iHealth iCOVID-19. iOn 
istudy iThis ineeded idatadata iform ipicture iobject iWhich iused ifor idetection iusage iface mask 
iwith iformat iPNG. iData iWhich iis required ithat is ipicture iobject iman iWhich iuse iface mask 
iAnd ipicture iWhich iNo iuse iface mask, iwith iall kinds of things iobject ilike iuse iglasses, 
iwearing hijab, iAnd iuse ihat.[10] 

7.  Face iMask iDetection iUse iPython iAnd iOpencv iFor iDetect iViolation iProtocol iHealth 
iCovid-19. iMethod iWhich iused iin istudy iThis iis imethod iqualitative iwith imethod icollection 
idata iwith iobservation ifield iAnd istudies ilibrary. iObservation idone ion irelated iwith iimage 
iprocessing iWhich iutilise ideep ilearning ifor ilearn ifeature ispecial ifrom ieach iobject iespecially 
iin iread iobject iface iWhich iuse iface mask iAnd iNo iuse iface mask. iOn istudy iface imask 
idetection ithere is itwo iprocess ithat is iTrain iFace iMask iDetector iAnd iApply iFace iMask 
iDetector.[11] 

8.  Development iSystem iFace iRecognition iUse iCloud iService, iRaspberry iPi iAnd iConvolutional 
iNeural iNetwork. iTechnique itesting iWhich idone i(a) iCompare imethod idetection iface 
ibetween iCNN iAnd iHer iCascade i(b) iCompare imodel iidentification iface ibetween ifacenet 
iAnd iarcface. i(c) iCompare iinfluence ifrom iintensity ilight.[12] 

9.  Comparison iMethod iDetection iFace iUse iOpenCV iHer iCascade, iOpenCV iSingle iShot 
iMultibox iDetector i(SSD) iAnd iDLib iCNN. istudy ishared ibecome ithree ithat is ilevel 
iplanning, ilevel iyou iAnd ilevel iend. iOn ilevel iplanning ior ilevel iFirst, idone istudies iliterature 
iabout iusage ithird imethod iin idetection iface. iAs for ia number of imatter iWhich isearching for 
iis iperformance ithird imethod iAnd iWeaknesses ichannel ipublication iWhich iAlready 
iexists.[13] 

10.  Detection iNon-Spoofing iFace ion iVideo iregularly iReal iTime iUse iFaster iR-CNN. iprocess 
icollection imaterial istudy iWhich irelate iwith ivideo, ispoofing iimage, iFaster iR-CNN iAnd 
iRaspberry iPi iform ijournal, iconference iAnd ibook isupport istudy iothers.[14]. 

 
3. RESEARCH METHODS 

3.1 Systematic iliterature iReview i(SLR) i 
Systematic iliterature ireview i(SLR) ior isurvey isystematic iliterature i(SLR) iidentify, 

ievaluate, iAnd iinterpret iall ifindings iabout iproblem istudies iWhich ichecked ifor irespond 
iquestion istudy iWhich ihas been iset. iDefinition iextra iSLR iis istudies iscientific iWhich 
icompare ior isupported iby istudy ipreviously iAnd ifocused ion isubject icertain. 

 
3.2 Research iQuestion i 

Specification itopic iWhich iselected itaken into account imoment iformulate iquestion istudy. 
iQuestion istudy istudy ilisted iOf idown iThis: i 
RQ1: iWhat ijust imethod iWhich ioften iused ifor imake iplanning isystem imanagement 
iextracurricular ibased iweb ion iyear i2021-2023? i 
RQ2: iWhat ijust iadvantage iAnd ideficiency isystem imanagement iextracurricular ibased iweb 
ibased on imethod iWhich iused? i 
RQ3: iMethod ifrom istudy iwhich iWhich iown iresults ithe best iin ido isystem imanagement 
iextracurricular ibased iweb? 

 
3.3 Search iProcess i 

Use iGoogle iChrome iAnd iaddress isite iweb ihttps://scholar.google.com/, 
 process isearch iused ifor iidentify isource iWhich irelated iwith iquestion istudy i(RQ) iAnd 
ireference irelated iother. 

 
3.4 Inclusion iand iExclusion iCriteria i 

Procedure iThis iused ifor idetermine iwhether idata iWhich icollected irelated iwith istudy. 
iStudies iwill iselected iIf icriteria iOf idown iThis ifulfilled: i 

a. Data iWhich iused icovers iyear i2021 iuntil i2023. i 
b. Data iWhich iused itaken iuse iURL isite iweb i ihttps://scholar.google.com/. i 
c. Data iWhich iused ilimited ion iSystem iManagement iExtracurricular iBased iWeb. 
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3.5 Quality iAssessment i 
List isummary iproblem iworks ias ibase ifor iassessment iquality, ior iQA. iLevel ireview 

iguarantee iquality imust icovers iall iformulation iproblem. iInformation iWhich icollected ifor 
istudy iThis iwill iassessed iuse icriteria ifollowing ifor imeasure iquality.: i 
QA1: i i iWhether iliterature ithe ipublished ion iyear i2021-2023? i 
QA2: iWhether iliterature ithe idiscuss imanufacture isystem imanagement i i i i i iextracurricular 
ibased iweb? 

Each iresponse iWhich ilisted iOf idown iThis ifor iquestions iWhich imentioned iOf 
iabove iwill ireceive iscore ifor ieach iwork iliterature. i 

AND i(of) : iin icase iliterature iWhich iin accordance iwith iquestion iassessment i 
iquality. i 

T i(No) : iin icase iliterature iWhich iNo iin accordance iwith iquestion iassessment 
i i i iquality. 

 
3.6 Data iCollection i 

Level iThis iis iLevel icollection idata iwhen iinformation icollected ifor istudy iThis. 
iFollowing iThe steps icollection idata iWhich iobtained iuse isource ihttps://scholar.google.com/. 
a. Access ipage iwebsite ihttps://scholar.google.com/ 

 
Figure i1. iGoogle iScholar 

 
b. Include ikeyword i"Development iSystem iDetector iFace mask iFace iUse iCNN” ion icolumn 

isearch. iOn iappearance iscreen icorner ileft ithat is iCustom iRange, ienter iyear i2021- i2023 
ifor iidentify isource iyear iin irecruitment iliterature iWhich irelevant. 
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Figurei i2 iResults isearch i"Development iSystem iDetector iFace mask iFace iUse iCNN” 
 

3.7 i iData iAnalysis i 
Question istudies i(RQ) iwill idiscussed ion ipoint iThis, itogether iwith iresults istudies 

ilatest ifrom i2021 iuntil i2023. 
. 

 
4. RESULTS AND DISCUSSION  

Results iSearch iProcess iIn iprocess isearch ijournal iWhich irelevant, iresults isearch iis displayed 
ion idiagram ichannel iOf idown iThis: 

 
Picture i3 iFlowchart iprocess isearch ijournal iWhich irrelevant 

 
4.1 Results iQuality iAssessment i 

Parameter i(inclusion iAnd iexclusion) iwill iused ifor ichoose iresults isearch. iOn ilevel 
isearch iprocess iproduce iLots ijournal, iThen iselected i10 ijournal iWhich iremaining iafter 
ilevel iinclusion iAnd iexclusion. iAfter iThat, iscanning idata iwill idone iOn ilevel inext ishow 
iresults iquality iassessment ito ijournal iWhich iwill ientered ithe iin istudy. 

 
4.2 Results iQuality iAssessment i(QA) i 

Results ifrom iquality iassessment iwill idetermine ijournal iused ior iNo ion istudy iThis. 
iPicture ifollowing iis iresults ifrom iQuality iAssessment.. 

Table1. iQuality iAssessment 
No Writer Title Year QA1 QA2 Resul

ts 
1 Dawn iNazmi Fadillah, 

i 
Monitoring Usage iFace 
mask On iVisitors Stmic 

2023 AND AND ✔  
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Khoirida iCome on “Amikbandung” Use 
Algorithm Convolutional 
iNeural Network i(CNN) 

2 Nyoman Purnama, The 
way iKusuma Country 

Detection iFace mask 
Prevention iCovid19 Use 
Convolutional 
NeuraliNetwork Based 
iAndroid 

2021 AND AND ✔  

3 Vebri iPain Identification iFace mask on 
iFace iDetection withiUse 
Method iHer Cascade And 
iCNN 

2022 AND AND ✔  

4 Nurul Adhayanthiya, 
Fathan iTriyanto 
Nugrohob, i 
Romdhon 
Susiloatmadjac 

System iDetector Face 
iMasked Basically iReal 
iTime Use iMethod CNN 

2023 AND AND ✔  

5 Basil iOrdinary 
Saputra, iDavita 
Rasendriya Rizqullah 
iSon, Muhammad 
Alaika iAsylph 

Implementation 
Convolutional iNeural 
Network i(CNN) For 
iDetect Usage iFace mask 
On iPicture 

2023 AND AND ✔  

6 Muhammad Abdullah, 
iSabilal Rashad, 
iNiksen Alfarizal 

Implementation iSystem 
Detector iUsage iFace mask 
iBased iRaspberry iPi i4 
iUse iMethod iConvolution 
iNeural iNetwork i(CNN) 
ion iProcess iScreening 
iProtocol iHealth iCOVID-
19 

2022 AND AND ✔  

7 Riza iSyahrial, Tati 
iSukmawati, i 
The river iSwimming 
iGoddess 

Face iMask iDetection Use 
iPython And iOpencv iFor 
Detect Violation iProtocol 
Health iCovid-19 

2023 AND AND ✔  

8 Rosa iAndrie 
Romance, Muhammad 
Ridwan,iGunawan 
Budi iP3, iAnik Only 
iHandayani 

Development System Face 
iRecognition Use iCloud 
Service, iRaspberry iPi And 
iConvolutional Neural 
iNetwork 

2022 AND AND ✔  

9 His iFarokh Comparison iMethod 
Detection iFace Use 
OpenCV iHer Cascade, 
iOpenCV Single iShot 
iMultibox Detector i(SSD) 
iAnd DLib iCNN 

2021 AND AND ✔  

10 Sunario Megawan, 
Month iSri Lestari, 
Apriyanto iHalim 

Detection iNon-Spoofing 
iFace ion Video iregularly 
iReal Time iUse Faster iR-
CNN 

2022 AND AND ✔  

 
4.3 Results iData iCollection i 

After ithrough ilevel iinclusion iand iexclusion iget i10 ijournal, icontinued iwith ilevel 
iquality iassessment i(Quality iassessment) ijournal iWhich ican iused ifor istudy iThis iis ia 
number i10 ijournal. iPicture ifollowing iwill isummarize iabout idetail ifrom ieach ijournal ithe. 

 
Table i2. iResults iData iCollection 

No Title Author/year Method istudy Results iStudy 
1 Monitoring Usage 

Face mask iOn 
Dawn iNazmi 
Fadillah, i 

Convolution Neural 
Network 

Based on iresults 
development monitoring 
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Visitors Stmic 
“Amikbandung” 
Use Algorithm 
Convolutional 
Neural Network 
(CNN) 

Khoirida iCome 
on 
2023 

usage iface mask on 
ivisitors STMIK “AMIK 
BANDING” use 
algorithm Convolutional 
iNeural Network i(CNN) 
based iweb iWhich 
explained previously, 
obtained iconclusion as 
ifollowing: 
Implementation 
classification iget level 
iaccuracy irate by rate iOf 
iabove i90% ifrom two 
icamera idifferent, camera 
ilaptop iDell Inspiron 
i7567 (0,92MP) iAnd 
icamera Logitech iC270 
(0,9MP). iQuality camera 
influence quality 
idetection ifrom system 
iWhich built. Distance 
ieffective detection 
imoment iThis is at iin 
range i0,82 imeter until 
i1,80 imeter with 
iconsideration intensity 
ilight Which Enough 
ifrom installation 
icamera. If ipass idistance 
effective, isystem 
classification iwill 
displays leveliaccuracy 
predictions imore ilow 
until iNo ican detect iface 
The same ionce.[4] 

2 Detection iFace 
mask Prevention 
Covid19 iUse 
iConvolutional 
iNeural iNetwork 
iBased iAndroid 

Nyoman 
Purnama, iThe 
way Kusuma 
iCountry 
2021 

Convolution Neural 
Network 

Based on study Which 
idone with iamount 
dataset as big as i600 
iimage for i3 itype iface 
mask. Where i200 iimage 
used ifor training iAnd 
i100 image for ivalidation 
dataset. iThen on iprocess 
testing used i20 iimage 
Which itaken iregularly 
random ias idata testing 
ifor ieach iimage iface 
mask. After idone process 
itraining obtained imark 
accuracy the best iwith 
i200 image ifor idata 
training iAnd i100 image 
ifor idata testing ias big 
as 89.3%. iProcess 
training idataset done 
iwith application ibased 
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Python. iWhereas on ipart 
testing done ion 
application imobile based 
iandroid with iuse 
Android istudio iAnd 
framework iTensor flow. 
iArchitecture iWhich 
used ion tensor iflow 
iThis is imobileNet 
versi2. iOn study iThis 
produce imark accuracy 
ias big as i90i%, recall 
ifor ioptimization ADAM 
iAnd i80% for 
ioptimization Gradient 
iDescent. Based on 
iresults from detection 
itype face mask iwith 
method iConvolutional 
Neural iNetwork use 
optimization ADAM 
iAnd igradient descent 
ican iassessed Work iwith 
igood.[15] 

3 Identification Face 
mask ion Face 
iDetection with 
Use Method iHer 
Cascade iAnd 
CNN 

Vebri iPain 
2022 

ConvolutioniNeural 
Network 

Based on study Which 
ihas been idone can 
iwithdrawn conclusion 
ithat identification iface 
mask on iface idetection 
use imethod CNN iget 
mark imore iGood ithat is 
with imark iaccuracy 
100%, iwhereas use 
imethod Her iCascade 
imark accuracy iWhich 
obtained iis 80%. 
Application iWhich built 
use iLanguage 
programming ipython can 
iwalk iwith Good ifor 
implementation isecond 
method iWhich iused that 
is iHer iCascade And 
iCNN.[16] 

4 System Detector 
Face Masked 
Basically iReal 
Time Use Method 
iCNN 

Nurul 
Adhayanthiya, 
Fathan Triyanto 
Nugrohob, i 
Romdhon 
Susiloatmadjac 
2023 

Convolution Neural 
Network 

System idetector face 
imasked with imethod 
iCNN This isucceed 
detect iexists face iWhich 
iuse face mask ior iNo 
use iface mask on model 
idataset iwith accuracy 
i99%. iBasically real 
itime isystem iThis 
succeed idetect with 
iGood iexists face iWhich 
iuse face mask ior notiuse 
face mask on ivarious 
iposition looks iface. iOn 
face iWhich iNo use iface 
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mask but ipart inose And 
imouth iclosed with ipalm 
hand or iarms ihand 
system iThis isucceed 
detect iwith Good ithat 
iface No imasked.[17] 

5 Implementation 
Convolutional 
Neural Network 
(CNN) iFor Detect 
Usage Face mask 
iOn Picture 

Basil iOrdinary 
Saputra, Davita 
Rasendriya 
Rizqullah Son, 
Muhammad 
Alaika Asylph 
2023 

Convolution Neural 
Network 

In istudy iThis, we 
implement Convolutional 
iNeural Network i(CNN) 
for idetect usage iface 
mask on ipicture 
iregularly automatic. 
iDataset Which iused 
consists ifrom i3.828 
picture ipeople iWhich 
No iuse face mask iAnd 
i3.725 picture ipeople 
iWhich use iface mask 
with itotal ipicture as 
much as i7553 picture. 
iProcess training imodel 
produce ilevel accuracy 
ias big as i93% on idata 
itest.[18] 

6 Implementation 
System Detector 
Usage Face mask 
Based Raspberry 
iPi i4 Use Method 
Convolution 
Neural Network 
(CNN) ion Process 
Screening Protocol 
Health COVID-19 

Muhammad 
Abdullah, Sabilal 
Rashad, Niksen 
Alfarizal 
2022 

Convolution Neural 
Network 

On istudy iThis tool 
idetector usage iface 
mask Of ibox iscreening 
protocol ihealth covid-19 
use method 
Convolutional iNeural 
Network ican walk iwith 
iGood that is icapable 
detect usage iface mask to 
ivisitors Which iwill 
ienter into the iroom, with 
iuse 120 idata ipicture 
face iWhich masked iAnd 
iNo masked iBut utntuk 
iface mask iWhich 
patterned iAnd colored 
black iNo ican done 
detection iby system ithe. 
iAnd Also iDeficiencies 
on itool iThis ithat is 
room iscope ifor detection 
iface mask Which iNo iso 
wide iin the ibox [19] 

7 Face iMask 
Detection Use 
Python iAnd 
Opencv iFor 
Detect Violation 
Protocol Health 
Covid-19 

Riza iSyahrial, 
Tati Sukmawati, 
i 
The river 
iSwimming 
Goddess 
2023 

Convolution Neural 
Network 

Detection iface use 
method Convolutional 
iNeural Networks i(CNN) 
own iability And 
iperformance Which 
ivery iGood, matter This 
iseen based on testing 
Which idone to 
iidentification face mask 
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iface iin condition iWhich 
possible ican influence 
iresults detection iface 
mask face. iAccuracy 
approach iface mask 
idetection iWhich 
proposed iwith share 
idataset become itwo ithat 
is dataset iTraining iAnd 
dataset iTesting with 
idata with_mask iAnd 
without_mask. Prediction 
iThis produce inumber 
accuracy ias much as 
95% iseen ion line 
iaccuracy iAnd training 
iloss produce inumber as 
much as i5%.[19] 

8 Development 
System iFace 
Recognition Use 
Cloud iService, 
Raspberry iPi And 
Convolutional 
Neural Network 

Rosa iAndrie 
Romance, 
Muhammad 
Ridwan, 
Gunawan Budi 
P3, iAnik iOnly 
Handayani 
2022 

Convolution Neural 
Network 

Results ifrom istudy This 
idivided ibecome three 
ipart iie results ifrom 
comparison imethod 
detection iface ibetween 
her icascade iwith CNN, 
iresults ifrom comparison 
identification iface with 
imodel identification 
iface facenet iAnd 
iarcface as well as iresults 
ifrom performance ifrom 
imodel identification 
iface facenet iAnd 
iarcface.[20] 

9 Comparison 
Method Detection 
Face Use OpenCV 
iHer Cascade, 
OpenCV Single 
Shot iMultibox 
Detector i(SSD) 
And iDLib CNN 

His iFarokh 
2021 

Convolution Neural 
Network 

Results ifrom istudy This 
iis idetection face iuse her 
icascade own imore 
iweaknesses from i5 idata 
itest only 1 iWhich iin 
accordance so that iown 
percentage iperformance 
20% icompared detection 
iface use iSSD And iDlib 
iCNN. Results 
Performance iSSD iAnd 
Dlib iCNN iown 
performance iWhich iThe 
same in ifive icondition 
liar iWhich itested, iThere 
is four iWhich iin 
accordance so that 
ipercentage around i80%. 
iDetection Lots iface iin 
One ipicture own 
weaknesses imost big ion 
lighting iWhich blur iAnd 
iface looks ipart. Study 
furthermore directed ifor 
compare algorithm iother 
iin deal with idetection 
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face iwith condition 
lighting iWhich not 
enough iGood iAnd face 
icovered so that ionly 
looks ia little.[21] 

10 Detection iNon-
Spoofing Face on 
iVideo regularly 
iReal Time Use 
Faster iR-CNN 

Sunario 
Megawan, 
Month iSri 
Lestari, 
Apriyanto Halim 
2022 

Convolution Neural 
Network 

Based on iresults testing 
iWhich ihas been done, 
ifor can iobtained 
conclusion ithat model 
iimplementation Faster 
iR-CNN iWhich proposed 
ican detect iAnd classify 
inon-spoof iAnd ispoof 
face ion ivideo with 
iexactly iregularly real-
time use Raspberry iPi ias 
camera iwith frame rate 
i1 ifps. 

 
4.4 Analysis Data Results  

The results at this point will discuss the Research Question (RQ) and talk about research 
findings conducted between 2021 and 2023.  
RQ1: What methods are often used to design web-based extracurricular management systems in 

2021-2023?  
 

Table 3. Method Advantages and Disadvantages 
Method Advantage Deficiencies 

Convolutional 
Neural Networks 

(CNN) 

● Automatic Feature Extraction 
Capability 

● High Performance on Image Data 
● Modular Architecture 

● Support from Software and 
Community 

● Generalization Ability 
● Effective for processing large 

amounts of data 

● Need Data in Large Volumes 
● Long Training Time 
● Model Complexity 

● Susceptible to Overfitting 
● Difficult to Interpret 

● High Resource Consumption 
● Dependence on Data Quality 

 
5. CONCLUSION  

The impact of the Covid-19 pandemic has spread to many sectors, with the implementation of health 
protocols involving wearing masks as one of the main steps to prevent virus transmission. Computer Vision-
based technology and the Convolutional Neural Networks algorithm from the Community Neural Network 
are actually effective in detecting the compliance of this method automatically through images. 
Convolutional Neural Networks detects facial areas using masks in real-time with a 50ms era to maintain 
compliance. This technology can even be integrated into access control systems such as SMART 
FINGERPRINT to improve compliance. However, researchers agree that this technology has a large data 
load and computing resources due to its image processing. It is stated that other technologies need to be 
developed to increase their efficiency and adaptability in facing more complex real world challenges. 

 
6. Suggestion 

There are several steps that must be taken to ensure the technology is effective. The first is to collect 
real-time data from a complete and diverse dataset, including data sources that may vary in room conditions, 
amount of lighting, viewing angles and other facial attributes. Identification problems must function under 
extreme conditions with accuracy. As we mentioned earlier, this should also apply to the case of self-
recognition. The solution must operate in real-time and must be placed in places where the greatest number 
of people congregate, including offices, commercial properties, and shopping centers to a lesser extent. We 
also think it should be connected via IoT to devices such as temperature sensors and doors that open 
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automatically to improve surveillance. Facial sophistication must also be able to distinguish a real face from 
a doctored attempt 
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