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ABSTRACT

Patientssufferingfromdiabeteshavetobearseveralotherdisordersduetothis.Diabeticretinopathy
isonesuchdisorderwhichaffectsdiabeticpatients.Thisdisorderaffectsthepatient’seyeleading
topermanentblindnessifleftuntreated.Anotherdisorderisexudatesinwhichlipidresiduesleak
outfromdamagedcapillaries.Itappearsasyellowflecks.Hardexudatescanleadtolifethreatening
disorders.Detectinghardexudateshelpstheophthalmologisttodiagnosetheseverityofthepatient’s
conditionandinturnhelpinbettermedication.Thispaperpresentsamethodtoadjustthecontrastof
theimagewhichinturnhelpsindetectingthehardexudateswhichcanbeusedforfurtherprocessing.
Inthiswork,Otsualgorithmisappliedandthencomparedwithmachinelearningtechniquesdueto
thedisadvantageofOtsu.
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1 INTRodUCTIoN

Pancreasproduceinsulinneededforourbody.Whenitfailstoproducethisforprolongedperiods,it
resultsindisorderslikehighbloodsugarlevelswhichinturngivesrisetoDiabetesmellitus (DM)or
Diabetesasiscommonlycalled. Frequenturination, increasedthirstand increasedhungerarecertain
factorsthroughwhichwecanidentifythatapersonissufferingfromdiabetes.Treatingthisdisease
isverymuchneededasitmayleadtoacutecomplicationslikediabeticketoacidosis,hyperosmolar
hyperglycaemicstate,ordeathifleftuntreated. Treatmentfordiabeticmellituspatientsincludedrugs
whichlowerstheglucoselevelintheblood.Fewofthelifethreateningcomplicationsaredamage
totheeyes,footulcers,heartrelateddisease,chronickidneyfailures,footulcersandmanymore.
Selectionofthedrugdependsonmanyfactorsliketheageoftheperson,andnatureofdiabetes.
Excludinginsulin,liraglutide,pramlintideandexenatideallothermedicationisorallygiven.Hencethe
nameoralhypoglycaemicagents.MohammedShafeeqAhmedet.al.(2017)(Ahmed&Indira,2017)
haveproposedthatcolour-basedpathologycanbeusedtoclassifyDiabeticRetinopathy.Thefundus
camerageneratesfundusimagesinRGBcolour.ThreeSigmaisastatisticalmeasurewhichisused
tocomputethecolourintensityrangeofexudatesinpixels.Theimagesoftheretinathusobtained
arefirstsubjectedtopreprocessingwherethecolorintensityisenhancedandeliminationofoptic
disktakesplace.Theresultssoobtainedfacilitatestheophthalmologistindiagnosingthedisease.

AhmedHashimAl-Sharfaaet.al.(2021)(Al-Sharfaaetal.,2021)havecomeupwitha new
algorithm to localize and segment optical disk prior to process of secretion in contrast of other
featuresoftheretinalimage.MohamedBet.al.(())usedtwoimagesGcorandGstoextractfundus
usingusingthresholdingandmorphologyparameters.Z.A.Omaret.al.(2017)(Carreraetal.,2017)
haveproposedtheGreenComponentextraction.FirststepnoiseiseliminatedusingMediafiltering.
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InthenextstagecontrastisadjustedandtophattransformationsusingContrastLimitedAdaptive
HistogramEqualization(CLAHE)isperformedtogetexudates.

EnriqueV.Carreraet.al.(2019)(Santhakumaretal.,2016)haveproposedamodelwhichclassifies
thenon-proliferativediabetic retinopathygiven any retinal data usingDigital ImageProcessing.
SupportVectorMachinesareusedtoidentifythegradeofretinopathyinaretinalimage.Thisisdone
byinitiallyisolatingbloodvessels,andlaterhardexudates.SanthakumarRet.al.(2016)(Qomariah&
Tjandrasa,2017)haveproposedatooltoidentifyexudatesusingSVMClassifier.Herethediseased
regionislocalisedandbrokenintoarectangularpatchandtheclassifieristrainedtoidentifythe
disease(Rajput&Patil,2014)(Rawat&Singh,2016)(Eadgahi&Pourreza,2012).Asimilarapproach
hasbeendisplayedin(Rajput&Patil,2014)(Rawat&Singh,2016).

1.1 Medical disorders Caused by diabetes
Diabetesmainly affects theheart.About75%of thepeople suffer fromcoronary arterydisease
or peripheral artery disease. The primary complications due to damage in small blood vessels
include damage to the eyes, kidneys, and nerves. Damage to the eyes is also called as  diabetic
retinopathy(Eadgahi&Pourreza,2012).Thiscanleadtovisionlossandblindness.

Someofthedisorderscausedare

1.1.1 Diabetic Retinopathy
Diabeticretinopathyaffectsbloodvesselsinthelight-sensitivetissuecalledtheretinathatlinesthe
backoftheeye

1.1.2 Diabetic Macular Edema (DME)
Aconsequenceofdiabeticretinopathy,DMEisswellinginanareaoftheretinacalledthemacula.

1.1.3 Exudates
Anexudateisanyfluidthatfiltersfromthecirculatorysystemintolesionsorareasofinflammation
(Santhakumaretal.,2016).Thefluidiscomposedofserum,fibrin,andwhitebloodcells.Thereare
twotypesofexudates(Santhakumaretal.,2016)SoftExudatesandHardExudates

1.2 Fundus Imaging
Inordertoobtainafundusimage,apersonshouldsitwiththeirchinonthechinrestposition.The
cameraisthenfocussedbyanophthalmicphotographer.Thephotogetsapictureoftheretina,where
theopticalimagesaretranslatedintoelectricalimpulses.

Thephotograph contains coloured filters and a number of dyes like indocyanine green and
fluorescein.Afunduscamerahasamicroscopeattachedtoit.

Figure 1. Starting from a Fundus Camera b Normal fundus image c Fundus image with exudates
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