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ABSTRACT

Blood-relateddiseasesareoneofthemostwidespreadandrampantvector-bornediseasesintropical
countrieslikeIndia.Withanever-increasingpopulationandenormousstressonresourceslikeland
and water, new avenues open for insects like mosquitoes to breed and propagate the virus. The
traditionallabmethodforthedetectionofdiseasesinahuman’sanatomyinvolvesextractingthe
bloodandsubjectingittovariousteststocountanddetectthenumberofbloodcells.Anabnormally
lowplateletcountwouldindicatethepresenceofthevirusinthebody.Theusualmethodundertaken
bylabsallovertheworldistheuseoftheconventionalchemicalprocedures,whichmaytakeafew
hourstoproducetheresult.TheproposedsystemforthelowcostestimatingofRBCandWBCis
developedusing imageprocessing techniquesandcannyedgedetectionalgorithm.Theobtained
resultsareanalysedandcomparedwiththeconventionalmethods,andresultsareobtainedwithan
accuracyof91.2.
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1. INTRODUCTION

Bloodrelateddiseasesareoneofthemostwidespreadanduncontrolledvector-bornediseases.With
aneverincreasingpopulationandenormousstressonresourceslikelandandwater,newavenue
openforinsectslikemosquitoestobreedandpropagatethevirus.Whilemosquitocontrolisone
ofthemosteffectivemethodsofpreventionofBloodrelateddiseases,anequalamountofattention
shouldbepaidtothediagnosisofthesediseasestopreventfurtherspread.Thetraditionallabmethod
forthedetectionofdengueinahuman’sanatomyinvolvesextractingthebloodandsubjectingitto
variousteststocountanddetectthenumberofplatelets.Anabnormallylowplateletcountwould
indicatethepresenceofthevirusinthebody.Theusualmethodundertakenbylabsalloverthe
worldistheuseoftheconventionalchemicalprocedureswhichmaytakeafewhourstoproducethe
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results.Howeverwiththeadventofsmartertechnologies,itispossibletoreducethetimetakento
amerefewseconds.Imageprocessingisanotherhighlyusefultooltocombattheseshortcomings.
Throughimageprocessing,onlyaportionofthebloodsmearcanbeanalysedandexaminedundera
microscopeandtheobtainedplateletcountcanbeprojectedtocoverthewholesmear.TheProposed
SystemisonanimplementationofimageprocessingbasedautomatedcountingofRBCsandWBCs
frombloodimage.

Thecompletebloodcount(CBC)isthebloodtestusedtoevaluatethehealthofpersonand
todetectthedisorderslikeanemia,infectionandleukemia.Thepresenceofblooddiseaseisfirst
discoveredbyabloodtestsuchasCBC.InmedicaldiagnosisCBCisimportanttodetecttheimmunity
andcapabilityoftheperson.TherearefourtypesofbloodcellssuchasRedBloodCells(RBC’s),
WhiteBloodCells (WBC’s),PlateletsandPlasma.These typesofcellscanbedifferentiatedby
usingtexture,colour,sizeandmorphologyofnucleusandcytoplasm.WhiteBloodCells(WBCs)
arealsoknownasleukocyteswhichisanimportantpartofimmunesystem.Italsoprotectsthebody
byremovingbacteriaandviruses.Leukocytosiswhichindicatestheexistenceofinfection,leukaemia
ortissuedamage.

TheRedBloodCells(RBC’s)arealsocallederythrocytesandtheirfunctionistocarryoxygen
andcollectscarbondioxidefromlungstothecellsofbody.TheRedBloodCellscontainsprotein
calledhaemoglobinandthepresenceofinnerandtheouterlayersofproteingiveredcolourtoblood.
HaemoglobindoestheworkofcarryingoxygenandanabnormalcountofRBC’sleadstoanaemia
whichresults inmental tiredness, illness,weakness,dizziness.Thisprovidesanefficientway to
overcomeanydrawbackswhichconventionallaboratorymethodspossess.Thetraditionalmachine
learningtechniquesaregenerallyusedmoreinsimpletasks.Butthesetechniquesaregenerallymore
difficulttofinetuneandstraycasesofdatamaysometimesleadtoerroneousresults.Thuswiththe
helpofimageprocessing,theimagescanbeclassifiedaccordingtotherequiredpurpose.Thisproposed
systemmainlydealswiththeuseofimageprocessingforthepurposeofimageclassification.The
imagewascollectedusinganA-deltavisionmicroscopeof1000xzoom.Forthepurposeofimage
processing,theimagewassubjectedtopre-processingtechniqueslikeOtsuthresholding,contour
extractionandtheplateletswerefinallycountedusingconnected-componentimagelabellingtechnique.

2. RELATED WORK 

AnautomaticRBCandWBCcountingmethodwereintroducedandinthismethodthenumberof
RBCwascalucluated.Thefirststepisinputacquisitionofinputimagethenfollowspre-processing
methodwhichincludescontrastenhancing,featureextractionisdonetodifferentiatebetweenRBC
andWBCandconversionoforiginalbloodsmearimagetosaturationimage.Introducedamethod
forautomaticRBCcountingusingHoughtransform(VenkatalakshmiB,2013).Thedetectionand
countingofRedBloodCellshavebeendoneonfivemicroscopicimagesanddiscussionhasbeen
madebycomparingtheResults(MMaitra2013).Theimageprocessingtechniqueforcountingof
RBCandWBC.Theobjective is toproduceasurveyonanimageprocessingbasedsystemthat
automaticallyidentifiesandcountsnumberofRedBloodCellsandWhiteBloodCellsinthesample
imagebyusingimageprocessingwhichincludes6steps(Akshayap.sahastrabuddhe2016).

AnautomaticRBCandWBCcountingmethod.Thereareseveralstepsinvolvedtoestimate
thenumberofRBC.Thefirststepisinputacquisitionofinputimagethenfollowspre-processing
methodwhichincludescontrastenhancing,featureextractionisdonetodifferentiatebetween
RBCandWBCandconversionoforiginalbloodsmearimagetosaturationimage(Vinutha
HReddy,2014).Themorphologicalimageanalysisalongwithprinciplesandapplicationsin
whichheusedfluidfilloperationtofillthebackgroundareaconnectedtotheedgestoidentify
theholes(Soille.P2003).
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