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ABSTRACT

Skindiseaseisoneofthemajorconcernsforcliniciansandresearchers.Fungus,germs,allergies,
andvirusesarethemaincausesofskindiseases.Therehasalwaysbeenunsaidcompetitionbetween
conventional andadvancedcomputing-based techniques, andwith thesenew techniques, costof
treatmentisalsobeingreduceddrastically.Inthispaper,adeeplearning-basedmodelnamedeXtended
ConvolutionalNeuralNetwork(XCNN)hasbeenproposedtoclassifythreetypesofskindiseases
(i.e., acne, rosacea, and melanoma). XCNN is easy-to-use, economic, and accurate. It will help
clinicianstoidentifyandcategorizesuchdiseasesattheinitialstagethroughautomatedscreening.
Theproposedworkisdesignedformulti-classificationthattakesdigitalimagesandappliesXCNN
toidentifythetypeofdisease.Themodelhasbeenbuiltonthedatasetofthevariousskindisease
images.Itgives95.67%accuracyinrecognizingthediseaseswithimprovedrecall,f1-score,and
precisionvaluescomparedtootherstate-of-the-artmodels.

KeywoRdS
Acne, Convolutional Neural Network (CNN), eXtended Convolutional Neural Network (XCNN), Melanoma, 
Rosacea, Skin Disease

INTRodUCTIoN

Theskinisthebody’smostuniqueandbiggestorgan.Itconsistsofbloodvessels,lymphaticvessels,
nerves,andmusclesthatenableittoperspire,detectexternaltemperature,andprotectthebody.In
additiontofunctioningasasensoryorganfortheexternalenvironment,theskinprotectstheinternal
organsandtissueswithinthebodyagainsttoxicsubstances,bacteria,pollutants,thesun’sultraviolet
rays,andgeneticskindiseases(Abunadietal.,2021).Incontrast,theskinmayrestrictthelossof
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lipidsandwaterfromtheepidermisanddermistosustaintheskin’sprotectivebarrier.However,the
clinicianhasdifficultydistinguishingthekindofskindiseaseanditsstageduringtheevaluation
phase.Thecomplexityofskindiseasesisdifficulttoanalyzeatanearlystage.Consequently,itismore
difficultformedicalpractitionerstorecommendpotentialmedicationandtreatmenttothepatient.

Skindiseasesincludeawidevarietyofconditionsthataffecttheskin,includinggeneticdiseases
(Acne,Rosacea),bacterialinfections(Cellulitis,boils),viruses,fungalinfections(Yeast,Ringworm),
allergicreactions(Eczema,Hives,itching),skincancers(Melanoma,Nevus,Basal,Squamous)and
parasites(Scabies,Mites),etc.,thesymptomsmayincludeabump,rash,oradrypatch.Although,
mostskindisordersdevelopinthelayersoftheskin(Kshirsagaretal.,2022).

Skinisthefirstorganofthebodytorevealdetectablesignsofunderlyingdiseasebecauseofits
appearanceandaccessibility.Skinabnormalitiesaretypicallyindicativeofseverediseases.Inthis
respect,classifyingskindisordersandsymptomscanhelpclinicianspredictskindiseasestages.It
canalsoassistindeterminingthelevelofseverity.However,afewskindiseasesareknowntoshow
symptomsafterseveralweeksormonths,leadingtothespreadofthediseaseataseverelevelinthe
infectedarea.Thismayhaveseveralreasonslikeinadequatemedicaldataforthesaiddisease,confusion
inclassifyingthetypeofdiseaseattheinitialstage,expensivemedicaldiagnosisequipment,time
consumedinaclinicaltests,etc.However,theadvancementinmedicaltechnologieshasmadethe
possibilityofdiagnosingdiseasesquicklyandmoreaccurately,butsuchdiagnosesarestilllimitedto
somepartsoftheglobe(Wuetal.,2019).Itisalsoverycostlyandunaffordableforeveryperson.In
thiscontext,“deeplearning”basedtechniquesmaybeusefulinquickanalyzingclinicalinformation
andconcluding. It isoneof thedomains thatmaycontribute significantly to the functional and
accurateidentificationofseveralskinproblems.

Amongallskindiseases,Acneistheeighthmostcommondiseaseintheworld,affectingmore
than681millionpopulation(Flohretal.,2021).Acneoccurswhencloggedskinfolliclesclump
togetherandenlargeduetoablockagecreatedbyoilfromglands,germs,anddeadcells.Rosaceais
alsoacommonskindiseaseaffectingmorethan415millionpeopleworldwide(VanZuurenetal.,
2019).Rosaceaisachronicskinconditionthatcausesrednessandpimplesontheface.Itcanalso
thickentheskinandcreateeyesightproblems.Melanomaisthenineteenthmostcommonlyoccurring
typeofskincancerintheworld,having300,000newcasesin2018worldwideand132,000globally
eachyear(Zhangetal.,2020,Nahataetal.,2020).Inrecentyears,cancerhassurpassedheartdisease
astheleadingcauseofmortalityinhumans.Approximatelyninemillionpeopledieeachyear,with
70%ofthesefatalitiesoccurringinnationswithlowlivingstandards(Curtinetal.,2020).Thiswas
owedtoadelayinconsultingmedicalexpertsatthestartofthedisease,anincreaseinthelevelof
infection,andalackofthenecessarytreatment,whichturnedintoskincancerandresultedindeath.
Oftenpatientsareunawareofthetypeofskindiseasetheyaresufferingfromandhowlethalitcanbe
forthem.Melanomaisatypeofskincancerthatdevelopsfrommelanocytes,thepigment-producing
cellsintheskin.ThistypeofskincancerisalsoknownasMalignantMelanoma.Itisthemostsevere
typeofskincancer,withamortalityrateofapproximately20%ifcancerdoesn’tgetdetectedatthe
earlystage.Inmostcases,itispossiblethatskindiseasesmaybeconvertedintoskincancer,soit
isvitaltodiagnoseandpropermedicationforthediseaseatanearlystagetostopsusceptibilityto
infection(Linaresetal.,2015).

Usually,diagnosingaskindiseasetakesmoretimeandcausesafinancialburdenonthepatients.
Peopleindevelopingcountriesgenerallyignoreprimarysymptomsandavoidthenecessarytreatment
atthestartofthedisease.Asaconsequenceoftheabovechallenges,treatmentbecomesmorecomplex.
Usingadeep-learningtechnique,namelyeXtendedConvolutionalNeuralNetwork(XCNN),these
challengesmentionedabovemayberesolvedbyanalysisofmicroscopicimagesofinfectedskin.
Deep-Learningtechniquesenhancetheimagequalityattheinitialstagethroughsegregatingregions,
pre-processing methods, and detecting lesion areas from healthy skin to emphasize the infected
region.Subsequently,essentialfeaturesareretrievedfromeachimageanddifferentiatedfromother
imageswiththesamefeatures.Eventually,thefeaturesaresentintotheclassificationstageinorder
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