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TheHandbook of Research on Applications and Implementations of Machine Learning Techniques
providesanoverviewofrecentresearchanddevelopmentactivities inthefieldofmachinelearning
systemsalongwithitsapplications.Thisbookcontains21chaptersstartingfrombasicconceptlevelto
researchandapplicationlevel.

Themainobjectiveofmachinelearningisusedtounderstandthestructureofdataandfitthedata
intoamodelthatcanbewellunderstoodandutilizedbypeopledependingontheirneeds.Althoughma-
chinelearningisafieldwithinthecomputersciencedomain,itdiffersfromtraditionalcomputingwhere
humanisinvolved.Intraditionalcomputing,techniquesaresetsofexplicitlyprogrammedinstructions
usedbycomputerstocalculateorsolveproblemwhereasmachinelearningtechniquesinsteadallowfor
computerstotrainondatainputsandusestatisticalanalysisinordertooutputvaluesthatfallwithina
specificrange.Becauseofthis,machinelearningfacilitatescomputersinbuildingmodelsfromsample
datainordertoautomatedecision-makingprocessesbasedondatainputs.Anytechnologyusertoday
hasbenefitedfrommachinelearning.Someoftheapplicationsare,

• Facialrecognitiontechnologyallowssocialmediaplatformstohelpuserstagandsharephotosof
friends.

• Opticalcharacterrecognition(OCR)technologyconvertsimagesoftextintomovabletype.
• Recommendationengines,poweredbymachinelearning,suggestwhatmoviesortelevisionshows

towatchnextbasedonuserpreferences.
• Self-drivingcarsthatrelyonmachinelearningtonavigatemaysoonbeavailabletoconsumers.

Therefore,machinelearningisanemergingareaincomputingfield.Becauseofthis,therearesome
considerationstokeepinmindasyouworkwithmachinelearningmethodologies,oranalyzetheimpact
ofmachinelearningprocesses.Therefore,contributionsinthisbookaimtoenrichtheinformationsystem
disciplinebyprovidinglatestresearchandcasestudiesfromallaroundtheworld.

Allthebookspublishedearlierbydifferentauthorsonlyaddressontheoreticalstudyofmachine
learninginanyoneapplicationareasoritdoesnotaddressthepracticalapplications/implementation
ofvariousmachinelearningtechniquesinvariousfieldslikeagriculture,medical,Imageprocessing,
networkingetc.Hence,itisdecidedtoproposeabookwhichnotonlydiscussestheresearchissuesin
variousdomains,alsosolvethoseproblemswithhelpofmachinelearning.Italsoprovidesresearch
insightintomachinelearningareas.Thisbookalsofocusesonthreecategoriesofuserssuchasbegin-
ners,intermediate,sophisticatedreadersandprovidescontentaccordingly.Sothisisverymuchuseful
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forstudents,academiciansandresearchscholarstoexplorefurtherintheirfieldofstudy.Itisverymuch
optforreaderswhoseekinglearningfromexamples.

Thisbook,Handbook of Research on Applications and Implementations of Machine Learning Tech-
niques,isareferencetext.Itisacollectionof21chapters,authoredby55academicsandpractitioners
fromallaroundtheworld.Thecontributionsinthisbookaimtoenrichtheinformationsystemdiscipline
byprovidinglatestresearchandcasestudiesfromaroundtheworld.Theseareorganizedasfollows,

Chapter 1:MachineLearning(ML)isoneofthehottestfieldsinresearchprospective.MLisacquir-
ingwidelevelacceptanceowingtothevarietyofreal-lifeapplicationsthatcanbeimplementedusing
differentMLtechniques.MLisuniqueinitsfeatureofgatheringknowledgefromvariousfieldslike
patternrecognition,datamining,statistics,signalprocessingetc.Hence,MLisnotanewsciencetopic
butitisamultidisciplinaryresearchtopic.Thekeyobjectiveofthischapteristopresentthecurrent
researchesonthemachinelearningapplicationsanditsnovelparadigmstowardsthedetectionofbreast
cancer.Thischaptergivesanideaoftheapplicationsofvariousmachinelearningtechniquesforthe
computerassisteddiagnosisofbreastcancer.Thischaptercomprisesofvarioussections.Sectionone
providestheintroductionandbackgroundofbreastcancerincludingstructureofthebreast,information
aboutbiopsyanddifferentscreeningmethods.Thenextsectionexplainsthecomputerassistedanalysis
ofbreastcancerusingvariousMLtechniques.Finally, thischapterdiscussesaboutfuturescopefor
theresearchinthisarea.Thischapterwillbeinformativeforresearchers,expertsandstudentswhoare
fascinatedintheareaofmachinelearningtechniquesforbreastcancerdetection.

Chapter 2:InformationSecurityisoneofthekeyareasforprotectinginformationinthecaseofavail-
ability,dataintegrity,andprivacy.Thepurposeofinformationsecurityistoprotecttheinformationfrom
illegaluseandunauthorizedaccess.Inordertogainthemostbenefitfrominformationsecurityitmust
beappliedtothebusinessasawhole.ImagesteganographyprovidesthesolutiontoattainInformation
Security.ApplyingCognitivemethodforselectingrightimageforHidingDataisoneofthechallenges
whichisattainedinthischapter.

Chapter 3:Agricultureisoneofthemostimportantfieldstobeconcentratedforthewelfareofthe
nation.Inordertoprovidegoodyieldinthefieldofagriculture,identifyingthetypeofthediseasein
theleafplaysanimportantrole.Thereareseveralalgorithmsandarchitecturesavailableforclassifica-
tion.ConvolutionalNeuralNetworkiswidelyusedarchitectureforcomputervisionapplications.This
architecture iswidelyusedinmanyapplicationssuchasvideorecognition,medical imageanalysis,
agriculturaldataandimageanalysisetc.,Thischapterwillexplaintheworkingofconvolutionalneural
networkforidentifyingthetypeofthediseaseintheplantleaves.

Chapter 4:Inrecentdays,researchersaredoingresearchstudiesforclusteringofdatawhichare
heterogeneousinnature.ThedatageneratedinmanyrealworldapplicationslikedataformIoTenviron-
mentsandbigdatadomainsareheterogeneousinnature.Mostoftheavailableclusteringalgorithmis
dealswithdatainhomogeneousnatureandtherearefewalgorithmsdiscussedintheliteraturetodealthe
datawithnumericandcategoricalnature.Applyingtheclusteringalgorithmusedbyhomogenousdata
totheheterogeneousdataitleadstoinformationloss.ThispaperproposesanewGeneticallyModified
K-MediodclusteringAlgorithm(GMODKMD)whichtakesFusedDistanceMatrixasinputthatadopts
fromapplyingindividualdistancemeasuresforeachattributesbasedonitscharacteristics.TheGMOD-
KMDismodifiedalgorithmwhereDaviesBoudlinIndexisappliedintheiterationphase.Theproposed
algorithmiscomparedwithexistingtechniquesbasedonaccuracy.Theexperimentalresultshowsthat
themodifiedalgorithmwithFusedDistanceMatrixoutperformstheexistingclusteringtechnique.
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Chapter 5:Theretinalpartssegmentationhasbeenrecognizedasakeycomponentinbothoph-
thalmologicalandcardiovascularsicknessanalysis.Thepartsofretinalpicturesarevessels,opticdisc
andmaculasegmentationswilladdtotheindicativeoutcome.Inanycase,themanualsegmentation
ofretinalpartsistediousanddrearywork,anditadditionallyrequiresproficientaptitudes.Thisbook
chapterproposesasupervisedmethodtosegmentbloodvesselutilizingdeeplearningmethods.Allthe
moreexplicitly,theproposedparthasconnectedthecompletelyconvolutionalnetwork,whichisnor-
mallyusedtoperformsemanticsegmentationundertaking,withexchangelearning.Theconvolutional
neuralsystemhasturnedouttobeanamazingassetforafewcomputervisionassignments.Asoflate,
restorativepicture investigationbunchesover theworld are rapidly entering this field andapplying
convolutionalneuralsystemsandotherdeeplearningphilosophiestoawideassortmentofuses,and
uncommonoutcomesarerisingconstantly.

Chapter 6:Medicalimagingincludesdiverseimagingmodalitiesandmethodstoimagethehuman
bodyfordiagnosticandtreatmentintentions,andthereforeplaysavitalroletoimprovepublichealth.
Acquisitionofmedicalimageisachallengingtask,whichmaybeaffectedwithvariousnoisesandin-
tensityinhomogeneity.Inordertoovercometheseissues,itisnecessarytopreprocesstheimages.This
bookchapteraimsatprovidinganovelmethodforintensityinhomogeneitycorrectionforMRIbrain
tumorimages.ThischapterfirstintroducestheneedforpreprocessinginMRimages,thensummarizes
theexistingmethodsandfinallydescribesthenovelmethodforintensityinhomogeneitycorrection.

Chapter 7:Electroniccommerceassociatedwithhighlypowerfulwebtechnologyandmobilecom-
municationiscurrentlydominatingtheBusinessworld.CurrentadvancementsinMachineLearning
(ML)havealsofurthercoordinatedtocreativebusinessapplicationsandE-commerceadministrations
toreasonaboutcomplexsystemandbettersolution.Inthecourseofrecentyears,thebusinesssecurity
andmachine-learningnetworkshavecreatednovelstrategiesforsecuredbusinessframeworksbased
oncomputationallylearnedmodels.WiththeimprovementoftheInternetanddigitalmarketingevery
financialplatformhasbeenmoresecuredanduserfriendlyformonetarytransactions.

Chapter 8:Thebasisforthisresearchoriginallystemmedfromourpassionformachinelearning
andvariousdataminingtechniques.Thenewunhealthylifestyleofthemodernworldisbecominga
causefordiseasesliketype2diabetes,bloodpressure,etc.Thesereallifeproblemscanbecreatively
solvedbyusingthepredictionsmadebyclassifiersbuiltonattributespecificdata.Thesemodelscan
predictwhetherapersonwithgivenattributeswillhavediabetesornot.Oncethepredictionisacquired,
necessaryprecautionscanbetakentoavertthedisease.Machinelearninghasprovedusefulnotonly
inthemedicalsectorbutalsointhecommerce,bankingandfinancialsectors.Pythonisauserfriendly
highlevellanguagewhichhasbeenontherisebecauseofitssimplicityandeaseofuse.Usingpython
andit’slibrariesforbuildingclassifiersandanalysisisarecenttrendinthefieldofmachinelearning.

Chapter 9:Textclassificationinmedicaldomaincouldresultinshortageofmedicaltechniciansin
thirdworldcountries.Duetovariousnuancespresentinunderstandinglanguageingeneral,arequire-
mentoflargevolumesoftextbaseddataisrequiredforalgorithmstolearnpatternsproperly.Textclas-
sificationisaneasierwayofhandlinglargevolumesofmedicaldata.Theycanbesegregateddepending
onthetypeofdiseases,whichcanbedeterminedbyextractingthedecisivekeytextsfromtheoriginal
document.Thischapterwillexplainabouttheprocessinclassificationoftextformatchingdiseaseswith
variouskindsofmedicaldocuments.

Chapter 10:InMachinelearning,thesystemshouldbeabletoarriveatdecisionsthattransforma
givensituationintoadesiredsituationorgoal.Reinforcementlearningisapartofmachinelearningwhich
usesmathematicalformalismthatcapturestrialanderrorlearningandthathadwideapplicabilitysuch
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asautonomousdriving,autonomousflying,gameplaying,etc.TherootsofReinforcementlearningare
frombehavioralpsychology.Inthischapter,throughmathematicalapproachthelearningprocesshasbeen
modeled.Theagentisallowedtolearnentirelybyitselfinreinforcementlearning.Anautonomousagent
behavesinanintelligentmannertofindoptimizedfitnessfunctionfordataminingprocess.Wefocuson
reinforcementlearningforminingHighUtilityItemset(HUI)fromagiventransactionaldatabasewhich
isgrowingexponentially.ThroughthischapterreadercanlearnhowReinforcementlearningimproves
theefficiencyoftraditionalevolutionaryalgorithms.Mostappropriatefitnessfunctionforevaluation
canbeselectedautomaticallyduringexecutionofanalgorithm.Furthermore,duringtheoptimization
processwhendistinctfunctionsareskillful,dynamicselectionofcurrentoptimalfunctionisdone.

Chapter 11:Presentsananalysisofmachinelearningtechniquestoaddressthemostneedfuland
challengingissuesinpredictionofriskduringsurgicaloperations.Emphasizestheimportanceofmissing
valuesimputationinpredictionofriskaswellasprovideanappropriatenovelmethodtohandlemissing
valuestoincreasemodelaccuracy.Thedevelopedmodelworkswellwithdifferentsurgicaldatasetsand
producedpromisingaccuracyresults.

Chapter 12:Inthepastyears,theusageofinternetandquantityofdigitaldatageneratedbylarge
organizations,firms,andgovernmentshavepavedwayfortheresearcherstofocusonsecurityissuesof
privatedata.Thiscollecteddataisusuallyrelatedtoadefinitenecessity.Forexample,inthemedical
field,healthrecordsystemsareusedfortheexchangeofmedicaldata.Inadditiontoservicesbasedon
users’currentlocation,manypotentialservicesrelyonusers’locationhistoryortheirspatial-temporal
provenance.However,mostofthecollecteddatacontaindataidentifyingindividualwhichisofsensi-
tivenature.Thischapterportraitvariousmachinelearninganddeeplearningtechniquestopreservethe
privacyofthesensitiveandprivatedataofallindividuals.Itreviewsthecurrentliteratureonprivacy
MLanddeeplearningtechniques,alongwiththenon-cryptographicdifferentialprivacyapproachfor
ensuringsensitivedataprivacy.

Chapter 13:DengueisamajorpublichealthprobleminIndia.Somestudieshavereportedthat
anepidemiologicalshiftindenguevirusesandclimatechangemightberesponsiblefortheobserved
increaseindengueburdenacrossIndia.Thefulllifecycleofdenguefevervirusinvolvestheroleof
mosquitoasatransmitter(orvector)andhumansasthemainvictimandsourceofinfection.Accurate
andtimelyforecastsofdengueincidenceinIndiaarestilllacking.Theepidemiologyofdenguefevers
intheIndiansubcontinenthasbeenverycomplexandhassubstantiallychangedoveralmostpastsix
decadesintermsofprevalentstrains,affectedgeographicallocationsandseverityofdisease.Inthis
work,thestate-of-the-artmachinelearningalgorithmsareusedtodevelopanaccuratepredictivemodel
ofdengue.Inthiswork,Severalmachinelearningalgorithms,includingtheSupportVectorRegression
(SVR)algorithm,Step-downLinearRegression(SLR)model,GradientBoostedRegressionTree(GBRT)
algorithm,NegativeBinomialRegression(NBM)model,LeastAbsoluteShrinkageandSelectionOpera-
tor(LASSO)linearregressionmodelandGeneralizedAdditiveModel(GAM)areascandidatemodels
topredictdengueincidence.Performanceandgoodnessoffitofthemodelswereassessedusingthe
root-mean-squareerror(RMSE)andR-squaredmeasures.

Chapter 14:DeepLearningisanartificialintelligencefunctionthatreproducesthemechanisms
ofthehumanmindinprocessingrecordsandevolvingshapestobeusedinselectionconstruction.The
mainobjectiveofthischapteristoprovideacompleteexaminationofdeeplearningalgorithmsandits
applicationsinvariousfields.Deeplearninghasdetonatedinthepublicalertness,primarilyasinspective
andanalyticalproductsfillourworld,intheformofnumeroushuman-centeredsmart-worldsystems,
withbesiegedadvertisements,naturallanguagesupportersandinterpreters,andprototypeself-driving
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vehiclesystems.Therefore,itprovidesabroadorientationforthoseseekingaprimerondeeplearning
algorithmsanditsvariousapplications,platforms,andusesinavarietyofsmart-worldsystems.Also,
thissurveydeliversapreciousorientationfornewdeeplearningpractitioners,aswellasthoseseeking
toinnovateintheapplicationofdeeplearning.

Chapter 15:Thechapterdiscussesabouttherecentadvancementofmachinelearningtechniques
inhealthcare.ThechapterexplainstheapplicationsfieldslikeDrugdetectionandAnalysis,Assistive
Technologies,MedicalImageDiagnosis,SmartHealthrecordsandsoon.Themachinelearningtech-
niquesplaysapredominantroleinhealthcareanditwillleadtoarobotichealthcareallovertheuniverse
infuture.TheresearchersandstudentsinEngineeringandSciencecangetagreaterexposureonthe
applicationsofmachinelearningtechniquesinhealthcare.Itwillcreateanimpactfortheresearchersto
doresearchinthemachinelearningtechniques,implementinghealthcareproducts,providinganexposure
tothesociety,teachingtothepublicabouttheinvents.

Chapter 16:Neuralnetworksareveryusefulandareprovingtobeverybeneficialinvariousfields.
Biomedicalapplicationssuchasbreastcancerimageclassification,differentiatingbetweenthemalig-
nantandbenigntypeofbreastcancer,etc.arenowseentobemakinguseofneuralnetworksrapidly.
Neuralnetworksareshowingremarkableresultsoftheireffectivenessinthesebiomedicalapplications
andareprovingtobeimmenselyprofitable.Anotherfieldsuchasagriculture,whichisaverycrucial
fieldforsurvivalofhumanlife,canbebenefittedfromneuralnetworks.Likewisevariousfieldscan
gainenormousbenefitsfromtheusageofneuralnetworks.Inthischapter,titled“ContributionofNeural
NetworksinDifferentApplications”,bytheauthors,shallexplainneuralnetworksindetail.Also,the
authorsshallprovideabriefanddetailedinsightofthecontributionofneuralnetworksindifferentap-
plications,alongwithitsanalysis.

Chapter 17:Deeplearningreferstoaspartofmachinelearning.Learninghereconsistsofvarious
methodsusingneuralnetworkalgorithm.Learningfromthebigvastdatacanbesupervisedorunsuper-
vised.Itenablesthemachinetolearngraduallybyitselffromalltherelatedsituationsordateprovided.
Nowadays,DeepLearningisplayingvitalrolewithgreatersuccessinvariousapplications,suchasDigital
ImageProcessing,HumanComputerinteraction,ComputerVisionandNaturalLanguageProcessing,
Robotics,BiologicalApplicationsetc.Unliketraditionalmachinelearningapproaches,DeepLearning
haseffectiveabilityoflearningandmakesbetteruseofdatasetforfeatureextraction.Becauseofits
repetitivelearningability,DeepLearninghasbecomemorepopularinthepresentdayresearchworks

Chapter 18:MachineLearning(ML)isoneoftheexcitingsub-fieldsofartificialintelligence(AI).
ThetermMachinelearningisgenerallystatedastheabilitytolearnwithoutbeingexplicitlyprogrammed.
Inrecentyears,Machinelearninghasbecomeoneofthethrustareasofresearchacrossvariousbusiness
verticals.Thetechnicaladvancementsinthefieldofbigdatahaveprovidedtheabilitytogainaccess
overlargevolumesofdiversifieddataatease.Thismassiveamountofdatacanbeprocessedathigh
speedsinareasonableamountoftimewiththehelpofemerginghardwarecapabilities.HencetheMa-
chinelearningalgorithmshavebeenthemosteffectiveatleveragingallofBigDatatoprovidealmost
nearreal-timesolutionsevenforthecomplexbusinessproblems.Thischapteraimsingivingasolid
introductiontovariouswidelyadoptedmachinelearningtechniquesanditsapplicationscategorizedinto
Supervised,UnsupervisedandReinforcementandwillserveasimplifiedguidefortheaspiringdataand
machinelearningenthusiasts.

Chapter 19:Introductiontoartificialintelligenceisabookchapteraboutthescienceofartificial
intelligence(AI).AIisthestudyofthedesignofintelligentcomputationalagents.Thebookisstruc-
turedtobeaccessibletoawideaudience.Wecomposedthisbookchaptersinceweareampedupfor
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thedevelopmentofAIasanincorporatedscience.Similarlyaswithanysciencebeingcreated,AIhas
anintelligent,formalhypothesisandatestwing.Herewebalancehypothesisandexaminationandtell
thebestwaytointerfacethemtogetherpersonally.WebuilduptheinvestigationofAItogetherwithits
designingapplications.Wetrusttheaphorism,“Thereisnothingasdowntoearthasadecenthypothesis.”
Thesoulofourmethodologyiscaughtbytheannouncement,“Everythingoughttobemadeasbasicas
wouldbeprudent,howevernotlesscomplex.”Weshouldmanufacturethescienceonstrongestablish-
ments;wepresenttheestablishments,yetjustsketch,andgiveafewinstancesof,theunpredictability
required toassemblevaluablecanny frameworks.Thebookchaptercanbeusedasan introductory
textonartificialintelligenceforadvancedundergraduateorgraduatestudentsincomputerscienceor
relateddisciplinessuchascomputerengineering,philosophy,cognitivescience,orpsychology.Itwill
appealmoretothetechnicallyminded;partsaretechnicallychallenging,focusingonlearningbydoing:
designing,building,andimplementingsystems.Anycuriousscientificallyorientedreaderwillbenefit
fromstudyingthebook.

Chapter 20:MachineLearningisthepartofartificialintelligencethatmakesmachinestolearn
withoutbeingexpresslyprogrammedandpredictthefuture.Machinelearningapplicationbuiltupthe
upcomingmodernworld.Machinelearningtechniquesmainlyclassifiedintothreetechniquessupervised,
unsupervisedandsemi-supervised.Machinelearningisaninterdisciplinaryfield,whichcanbejoinedin
differentareasincludingscience,business,andresearch.Supervisedtechniquesappliedinagriculture,
emailspam,malwarefiltering,onlinefrauddetection,opticalcharacterrecognition,naturallanguage
processing,andfacedetection.Unsupervisedtechniquesappliedinmarketsegmentation,andsentiment
analysisandanomalydetection.Deeplearningisbeingutilizedinabroadscopeoffiledsuchassound,
image,video,Timeseries,andText.Thischaptercoversapplicationsofvariousmachinelearningtech-
niques,socialmedia,agricultureandtaskschedulinginadistributedsystem.

Chapter 21:Machinelearningprovidesthesystemtoautomaticallylearnwithouthumanintervention
andimprovetheirperformancewiththehelpofpreviousexperience.Itcanaccessthedataanduseitfor
learningbyitself.Eventhoughmanyalgorithmsaredevelopedtosolvemachinelearningissues,itis
difficulttohandleallkindsofinputsdatain-ordertoarriveataccuratedecisions.Thedomainknowledge
ofstatisticalscience,probability,logic,mathematicaloptimization,reinforcementlearningandcontrol
theoryplaysamajorroleindevelopingmachinelearningbasedalgorithms.Thekeyconsiderationin
selectingasuitableprogramminglanguageforimplementingmachinelearningalgorithmincludesper-
formance,concurrence,applicationdevelopment,learningcurve.Thischapterdealswithfewofthetop
programminglanguagesusedfordevelopingmachinelearningapplications.Theyarepython,R,and
Java.Topthreeprogramminglanguagespreferredbydatascientistare:(1)Pythonmorethan57%,(2)
Rmorethan31%and(3)javausedby17%ofthedatascientist.

Thiseditedbookhasspecificsalientfeatures.Theyare:

• ItdealswithimportantandtimelytopicofemergingareaslikeHealthcare,InformationSecurity,
MedicalImageProcessing,agricultureandotherunattendedareas.

• Itpresentsresearchfindingsandmaterialsauthoredbyglobalexpertsinthefield.
• Itservesasacomprehensivesourceofinformationandreferencematerialonthetopicmachine

learning.
• Itpresentslatestdevelopmentofthetopicrelatedtomachinelearninganditsrelatedareas.
• Itpresentstheresearchfindingsinwellorganizedandstructuredmanner.
• Eventhoughitisnotatextbook,itcanserveasacompletereferencematerialfordataanalysts.
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• Itcancertainlybeusedasoneforgraduatecoursesandresearchorientedcoursesdealingwith
machinelearningordatascience.

• Itcanserveaslighthouseofknowledgeinmachinelearningresearchlabincludingdatascience
lab.

Thiscomprehensiveandtimelypublicationaimstobeanessentialreferencesource,buildingon
theavailableliteratureinthefieldofmachinelearningtoboostfurtherresearchinthisdynamicand
challengingfield.Itisexpectedthatthistextbookwillprovidetheresourcesnecessaryfortechnology
developers,scientistsandmanufacturertoadoptandimplementnewinventionsacrosstheglobe.

Inshort,Iamveryhappywithbothexperienceandendproductofoursincereefforts.Itiscertainthat
thisbookwillcontinueasanessentialandindispensableresourceforallconcernedforcomingyears.

WithRegards

V. Sathiyamoorthi
Sona College of Technology, India
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