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ABSTRACT

PeoplesuspectedofhavingCOVID-19needtoknowquicklyiftheyareinfected,sothattheycan
isolatethemselves,receivetreatment,andinformthosewithwhomtheyhavebeeninclosecontact.
Currently,theformaldiagnosisofCOVID-19infectionrequireslaboratoryanalysisofbloodsamples
orswabsfromthethroatandnose.Thelabtestrequiresspecializedequipmentandtakesatleast24
hourstoproducearesult.Forthisreason,inthispaper,theauthorstackletheproblemofthedetection
ofCOVID-19bydevelopinganopensourcesoftware toanalyzechestx-ray thorax images.The
methodisbasedonsupervisedlearningappliedto5000images.However,deeplearningtechniques
suchasconvolutionalneuralnetwork(CNN)andmaskR-CNNgivesgoodresultscomparingwith
classicmedicalimaging.Usingadynamiclearningrate,theyobtained0.96accuracyforthetraining
phaseand0.82forthetest.Theresultsofourfreetoolarecomparabletothebeststateoftheart
opensourcesystems.
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1. INTRODUCTION

ProgressesmadeinArtificialIntelligence(AI)havecontributedremarkablyinrevolutionizing
theworldofhealthcare.(Bourouisetal.,2020)pointedoutthatanalyzingthemedicalimages
nowadaysshowsavitalrolefornumerousofclinicalapplications.Thus,manytechniquesand
modelshavebeendevelopedtosolve theproblemof imageclassificationorobjectdetection
andsegmentationinmedical images(Alroobaeaetal.,2020).Anexampleof theapplication
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of Deep Learning (DL) in medical imaging is represented in this research work. In the last
decades,segmentationhasbeenintensivelyusedintheprocessingofmedicalimages(Bourouis
etal.,2020).ThirteenbillioncellsinthehumanbodyincludesanucleuscontainingDeoxyribo
NucleicAcid(DNA),whichisthegeneticcoderesponsibleforprogrammingeachcell.Thus,
theidentificationofthenucleiofcellsisviewedasthemainstartingpointofseveralmedical
analyses. It makes possible to isolate each individual cell from a sample and observe their
reaction to various treatments. Therefore, it allows scientists to know the main biological
processesandacceleratemedicaldiagnosis.Byacceleratingtheresearchprogressandwiththe
noticeablyincreasednumberofdiseases,rangingfromlungcancertorarediseases.COVID-19
isarespiratoryinfection:PeoplewithCOVID-19couldcough,havedifficultybreathing,and
inseverecases,couldhavepneumoniafromCOVID-19.UntilNovember12,2020,COVID-19
hascaused1,290,016milliondeathtolls1.Thelifeofthousandsofpeoplecanbesavedannually
if their illnesses are diagnosed adequately at an early stage. Our motivation is about giving
physiciansanedgeandallowthemtoactwithmoreconfidencewhiletheywaitfortheanalysisof
aradiologistbyhavingadigitalsecondopinionconfirmtheirassessmentofapatient’scondition.
Also,thesetoolscanprovidequantitativescorestoconsideranduseinstudies.Weopt,inthis
study,fortechniquesbasedondeeplearning,suchasCNN(Convolutionalneuralnetwork)and
MaskR-CNN(Region-CNN),forthepredictionofCOVID-19cases,relyingonthoraximages.
Suchtechniquesareappliedonanexistingdataset:theCoronahack-chestX-raysdataset(Paul
etal.,2019).ThisdataiscollectedinordertodevelopnewtoolsbasedonArtificialintelligence
topredictCOVID19.Ourresultsarecomparabletothebeststateoftheartmethodswith96%
precisionontrainingand82%precisionontest.Figure1presentsanexampleofthoraximages
ofcovid19patients.

Incomparisonwithotherstudies(section3),Twomajorcontributionsdescribeourmethod:

• OurfirstcontributionisbasedonThegreatstrengthoftheMaskR-CNNwhichcandistinguish
betweenoverlappingnuclei.

• Oursecondcontributionconsistinusingadynamiclearningrateinordertooptimizethelearning
rateaccordingtothestateofconvergenceofthemodel.

Therestofthismanuscriptisorganizedasfollows.InSection2wepresentgeneralitiesabout
opensourcessoftware’s.InSection3,weshowtherelatedwork.Then,inSection4,wepresentthe
introducedmethodology.InSection5,wedescribetheperformedexperimentations.Finally,weend
thepaperwithabriefconclusion.

Figure 1. Thorax analysis to predict COVID-19
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