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ABSTRACT

Inrecentyears,convolutionalneuralnetworkshadawide impact in thefieldsofmedical image
processing.Imagesemanticsegmentationandimageclassificationhavebeenthemainchallengesin
thisfield.Thesetwotechniqueshavebeenseeingalotofimprovementinmedicalsurgerieswhichare
beingcarriedoutbyrobotsandautonomousmachines.Thisworkwillbeworkingonaconvolutional
modeltodetectpneumoniainagivenchestx-rayscan.Inadditiontotheconvolutionmodel,the
proposedmodelconsistsofdeepseparableconvolutionkernelswhichreplacefewconvolutionallayers;
onemainadvantageisthesetakeinasmallernumberofparametersandfilters.Thedescribedmodel
willbemoreefficient,robust,andfine-tunedthanpreviousmodelsdevelopedusingconvolutional
neuralnetworks.TheauthorsalsobenchmarkedthepresentmodelwiththeCheXnetmodel,which
almostpredictsover16abnormalitiesinthegivenchest-x-rays.

KeywoRDS
Artificial Neural Network, Deep Convolutional Networks, Hyper Parameters, Optimization, Separable CNNs

1. INTRoDUCTIoN

Pneumoniaisoneofthedreadfulandviraldiseaseswhichismainlycausedbecauseofmicrobacteria,
virus,andMycoplasma.Itgrowsdangerousfluidicmaterialinsidetheairsacsmakingbreathingmore
difficult.Pneumoniacaneasilysurviveinahealthythroatandcanmultiplyandworktheirwayinto
thelungs.Pneumoniaalsohasfewsymptomsincludingamildheadache,shakingchills,shortnessof
breathing,lossofappetite,andinolderpeople,confusionisalsoobservedasoneofthesymptoms
forpneumonia.Thereisahighchanceofanincreaseinthepneumoniaseverityifthepatientsmokes
tobaccoorifhe’safrequentswimmer.Peoplelivinginthehospitalenvironmentandnursinghomes
arevulnerabletopneumonia.Duetothesereasons,millionsofpeoplearebeinghospitalizedacross
theworld.Toovercomesuchdreadfulscenarios,afastandaccuratediagnosisistheneedofthehour.
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Thetraditionalmethodscurrentlybeingusedmainlyrevolvearoundradiographicimagingas
theprimarytool.ChestX-raysseemtobetheonlyreliablesourceindetectingpneumonia.Some
thresholdsaresettoidentifytheaffectedregions.However,togetaccurateresultsfromthat,expert
radiologistsarerequired.Thismightnotalwaysbethecaseinremote,ruralareas.Also,adoctor
manuallyexaminingchestx-raymightnotalwaysbecorrectifatallthepatternsareblurred.This
couldleadtoanincorrectdiagnosis.Hence,thesearen’tthebestandreliabletechniquesthatcan
yielddependableresults.

Inthiswork,wewillbeusingthesesymptomsastheparametersforthenetworkandbuildahighly
efficientclassifier.Weshallbeusingneuralnetworks,whichareaclassofmachinelearningalgorithms
tobuildaclassifierthatclassifiespneumoniainchestx-rayimages.Inrecentyears,theartificial
neuralnetworkmadeawideimpactinthefieldsofmedicalimageprocessingfromdetectingtumors
inbrainstofindingthecuretoseveraldiseasesusingdifferenttypesofneuralnetworkarchitectures.
Afewmainmedicalfieldswhereneuralnetworksarewidelyusedarediagnosticsystems,biomedical
analysis,imageanalysis,anddrugdevelopment.Theconceptofdevelopingneuralnetworksformedical
purposesstartedwithprocessingtechniquesusedforreducingnoisesandblursthatareindispensable.
Secondly,thesearealsousedforMagneticResonanceImages(MRIs),wherethesecouldproduce
high-qualityimagesofx-rayscans,however,withlittlepixelvariation.NeuralNetworksareusedon
theseMRIsforsemanticsegmentationoftumorsandbloodclots.

Inourarchitecture,weshallbetrainingourCNNextensivelytoextractpreciseoutputimages
whereinPneumoniadetectionstatisticsareplotted.Wefeedasetofchestx-rays,andthemodeltrains
ontheimagesgivenandoutputsthelabelsassociatedwitheachimage.

2. BACKGRoUND

Mostoftheclassificationinwhichpneumoniaiscategorizedisbasedonthecountryaveragelow
income and high income (Agweyu & Lilford 2018) which was presented by the World Health
Organization.Thereareafewguidelinesthatclassifytheclinicalsignsofpneumoniawhichdescribe
thethresholdofriskforchildren.Inthiswork,weaimtoworkonthechestradiologyimageswhich
giveacompletereportofthethresholddataaswellaspneumoniaclassifiedimages.We’veidentified
thatalmost832outof16,031childrendiebypneumoniawhichis5%ofthewhole.Whenitcomes
to teenagers, outof11,788,321diedue topneumonia,whichwhen summedup,boilsdown to
3% (CausesofPneumoniuan.d.).Mostof thediagnosis that is carriedout in the intensivecare
configurationishighlyunreliable;thisincludesthediagnosisofthechestradiologymanually.There
areafewadvancedtechniquesinneuralnetworksdedicatedtofindingseveralabnormalitiesinchest
X-Rays.FewincludeChexNet(Rajpurkaretal.,2017),a121-layerneuralnetworkarchitecturethatis
usedtofindabout14abnormalitiesthatalsoincludescreening,diagnosis,criticalsegmentation,and
pneumoniaclassification,andachievedclassificationaccuracyof0.7680onthepathologypneumonia.
Theonemaindisadvantageisthattheytakealotoftimetobeimplementedinruralareasandless
populatedcountriesduetominimalavailabilityoftherequireddata.Thecurrentpracticesindetecting
pneumonia includemanual identificationby theradiologistusing theweightsof thedeepneural
networks(lessprecise)forclassification,andbyusingtheparameterswithrespectivetothefields
ofmicrobiology,etiology,radiology,etc,calculatingtheentropytomeasurethedifferencebetween
normalrespiratorysystemthat’sallfinewiththeoneaffectedbypathology,andcomprehendingthe
snoringpatternstodetectforirregularitiesthatmightbethecausesforpneumonia.

Alongwith thementionedones,a lotmore techniqueshave forayed trying to improvise the
mundanewaysofdetectingPneumonia.Itstartedwiththework(Khobragadeetal.,2016)proposed.
ItinvolvedpulmonarysegmentationandextractionofcharacteristicsusinganANN.Theotherwork
(Paing&Choomchuay2017)includesdetectingthepulmonarynodulesfromasetofCTimages.

Patternrecognitioninmachinelearningincludesfourmainsteps:dataacquisition,preprocessing,
featureextractionbyConvolutionalneuralnetworksandclassification.ConvolutionalNeuralNetworks
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