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ABSTRACT

Theexistingimage-relateddeeplearningresearchmethodsareconductedthroughalgorithmsbased
onfeatureidentificationandassociation,buttherearelimitstotheiraccuracyandreliability.These
methodsare inefficient forartificialneuralnetworks toextract featuresand learnbecauseof the
lossofspatialinformationintheprocessofremovingbackgroundandflatteningimagesandhavea
limitonincreasingaccuracyandreliability.Thedeeplearningalgorithmappliedinthisstudywas
basedontheDenseNetneuralnetworkwhichisrecentlythebestinperformanceandaccuracy,and
itsarchitecturewasimprovedwithafocusonincreasingthelearningperformance.Asaresultof
theexperiment,bothspeedandaccuracyof learningdataweremore increased than theexisting
DenseNetarchitecture,whichmeanstodiagnosemoreimagesthantheexistingmethodswithinthe
sameamountoftime.
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INTRoDUCTIoN 

Recently,thegovernmentandmanycompanieshavebeenprovidingvariousformsoftechnologies
andservicesusingartificialintelligenceimageandvideorecognitionetc.withbigdataastheartificial
intelligencestudiesareactivelyprogressedinthesocietysuchasgovernment,business,cultureand
education.Ofthem,adiversityoftechnologieshavebeenemergedusingartificialintelligence,and
thesetechnologiesprovidemoreadvancedservices.Everytechnologyusingartificialintelligence
requireshigheraccuracyandreliability,andaccordingly,a lotofstudieshavebeendevelopedto
increaserapidityandaccuracy.

Deeplearningusesbigdata,wherethelargertheamountofdataneededisgroundsforincreasing
accuracyand reliability.Also in relation to similar images, themorediverse the comprehensive
analysiscollatingvariousenvironmental factorsandrelateddataand thedatadistribution is, the
bettertheresultappears.

Inaddition,therecouldbesituationswheretheaccuracyandreliabilityofrecognitionalittle
bitdeclinesdependingonthedepthofahiddenlayerevenifusingdeeplearning,andthereisalso
alimitthatcouldnotknowwhichformofdeeplearningmodelshouldbeappliedtotheimagetype
toberecognizedbecausevariousexperimentsareinsufficient.

Therewasapredictionthatbasicallythedeeperthehiddenlayeristhemorefeaturesareextracted
andthehigherthereliabilityandaccuracyofdeeplearningwouldbe,butitisnotthecaseinthe
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actualresult(Duetal.,2007;Ehsanirad&SharathKumar,2010;Schmidhuber,2015).Forexample,
whenupdatingweightsperformedinthedeeplearningoperations,therecouldbeagradientvanishing
problemoflosingthemeaningofweightadjustmentinthedeepneuralnetworks,andifitbecomes
toodeeper, theweightsarenotalmostadjustedbyweightupdate,so there isaproblemthat the
propagationoftheintendedresultvaluesdoesnotworkwell.

In this study, accordingly, by reflecting the present deep learning trend, the deep learning
architecturewhichhasprimarilyusedinthegeneralstructureisimprovedandappliedtomaintain
andenhanceperformancecomparedtoimplementation,andalsoitissuggestedanarchitecturethat
couldpreventthephenomenonwheretheexistingcharacteristicisvanishedorbecomesunclearby
combiningthecharacteristicofthepreviousphasewiththecharacteristictobemovedtothenext
phaseevenifthedepthofhiddenlayersisextended.

In addition, an experiment for comparing the deep learning architecture suggested with the
existingDenseNetarchitectureiscarriedouttoconductperformanceevaluation.Intheexperiment,
about500learningimagesareusedtocarryoutwithafocusonindicatorssuchasthelearningerror
rate,learningaccuracy,thenumberoflearningdatapersecondandlearningaccuracypersecondto
comparetheresult.

BACKGRoUND 

Theneuralnetworkmodelgrownsoquicklydue toadvancementofalgorithmandhardware for
severalyearshasnowmoreincreasingreliabilitythantheexistingclassificationmethodbasedon
low-levelfeaturesandisestablishedasafoundationfordeeplearning.Withthisbackground,new
modelssuchasCNNwhichisamodelforimagerecognitionandlearninghavebeenemergedevery
year.Therefore,thischapterwouldliketointroduceMLP,CNN,ResNetandDenseNet,whichare
popularalgorithmsusedforimagerecognitionandlearning,andidentifytheirmeritsanddemerits,
andtakeanoverviewofthefuturedevelopment.

MLP,whichstandsformultilayerperceptron,wascreatedbasedon the ideaof theartificial
neural networks that emulate human brain structure, and it means artificial neural networks
that mathematically model the mechanism of neurons, which are human nerve cells, activities
(Schmidhuber,2015).UnderstandingMLPneedstounderstandthesingleperceptronmodelfirst.
Singleperceptronis thefirstartificialneuralnetworkmodel,whichdeliversmultiplesignaldata
intoinputandoutputsasinglesignal.Thisissimilartothatneuronstransferinformationthrough
electricalsignals.Also,intheperceptron,weight()hasaroleofdendriteoraxontakingontheroleof
transmittingsignalsintheneuron.Theweights()meanweightedvalueswhicharegiventorespective
inputsignals,anditoutputs1whenthesumofsignalsinthecalculationwithinputsignalsexceeds
aspecifiedthreshold.Auniquevalueisgiventoeachinputsignal,andthegreatertheweightisthe
moresignificantthesignalisconsidered.Figure1showsasingleperceptronmodel.

Thef(x)meansthatmultipliesinputvaluesXbyweightsWandthenaddsthem.Thef(x)made
byaddingbtothesumisenteredintotheactivationfunctiontocomputeanoutputvalue.Inother
words,itstartswithWvaluessetarbitrarily,inputsintotheperceptronmodel,andkeepsimproving
theWvalueswhendoingwrongclassification.Thisprincipleofperceptronisprogressedrepeatedly
untilclassifyingalllearningdatacorrectly,soitisasuitablealgorithmwhenthelearningdatais
linearlyseparated.

However,multilayerperceptron,inwhichanumberofperceptron’sareconnected,isemergedin
ordertosolvevariouscomplexproblemssuchasXORthatisanonlinearproblemwhichcouldnotbe
solvedsimplybyasingleperceptron.MLPistosolveproblemsbyconstructinganumberofsingle
perceptrononmultiplelayers.Inotherwords,itisanideacreatedtoanalyzegeometricinformation
suchasexclusivelogicoperationwhichcouldnotbesolvedbyasingleperceptron.ForMLP,its
structurecouldbedescribedasinputandoutputlayersexistandahiddenlayerislocatedbetween
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