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AsEnvironmentalissuesremainattheforefrontofEnergyresearch,RenewableEnergyisnowanall-
importantfieldofstudy.As,furthermore,SmartTechnologycontinuestorisewhilealwaysbecoming
refined,itsapplicationsbroadenandtheyenhanceintheirpotentialimpactonleadingtoparadigmshifts
andevenrevolutionizeviewsandstudiesaboutsustainability.Thispotentialcanonlybefullyrealized
withathoroughunderstandingofthemostrecentbreakthroughsinthefieldsofRenewable Energy and 
Smart Technology themselves and in their emerging methodolologies from Mathematics, Statistics,
Analytics,ProbabilityTheoryandStochastics,OperationalResearchandArtificialIntelligence.

Research Advancements in Smart Technology, Optimization, and Renewable Energyisaworldwide
collectionofinnovativeresearchthatexplorestherecentstepsforwardtowardssmartapplicationsin
sustainability.Featuringthecoverageonawiderangeoftopicsincludingenergyassessment,neural
fuzzycontrol,andbiogeography,thisworkisideallydesignedforacademicians,researchers,andstu-
dents,ecomomists,managers,advocates,policy-makers,engineers,multiplyersandimplementersof
solutions,andartists.

Theobjectiveofthisbookprojecthasbeentogatheralongwiththeirconsiderations,researchstudies
andcontributionstheglobalinvestigators,expertsandscholarsinthescientificareasofOptimization
andAnalyticsfromallovertheworld,tosharetheirknowledge,experienceandnewesttrendsinviews
andinsightsonthecurrentresearchachievementsrelatedwithRenewable Energy and Smart Technol-
ogy.Thisbookprovidestotheinternationalresearchcommunitya“goldenopportunity”tofamiliarize
anddeepen,tointeractandsharetheirnovelacademicandpracticalresults,findingsandmostrecent
discoveriesamongtheirfriendsandcolleagues.ThebookispublishedbyIGI Globalwhichgaveconfi-
dence,encouragementandsupportateverystageandineverydirectionofcommunication,ofacademic
andcreativeinquiry.

Moderndays‘challengesofRenewable Energy and Smart Technology innaturalscienceanden-
gineering,ineconomiesandsocieties,insustainabilityandsocialcomplexity,inenvironmental,geo
andearthsciences,inORanddecisionsupportsystems,arebecomingmoreandmorerecognizedand
acknowledgedinallovertheworld.Carefulmultidisciplinarydiscourseandresearchisurgentlyne-
cessitatedinordertofindingaccuratewhile,atthesametime,stablesolutions,tomakedeepinsights
andimpactingcontributionswhicharefuture-orientedandsustainable.Theyemanatefromreal-work
motivationsandneeds,andalongexcellent,innovativeandcreativenotions,conceptsandmodelsthey
leadtowardspowerfulsystemsofrecommendationanddecisionhelpthatarepreparedtodeliveref-
ficientandeffectiveagendasofcultural,social,managerialandpoliticsdecisions,locallyandglobally.
Thisprocessofanalysis,innovation,creativityandconstructionrequiresbothsmartestnetworksand
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disciplinarycommunicationdynamicsandstimulating interdisciplinarycollaborationsandnetworks
thatarebasedoncuriosity,freedom,mutualrespectandresponsibility.

Atallofthesepoints,modernOptimizationandOptimal Control,Data Mining, Machine Learning, 
AIandORcomeintoplayaskey technologiesofmodeling,regularizationandcarefulselection,ofpre-
andpost-processing,ofsimulationandpreparation,ofguidanceandinterest,ofcontinuousrespectand
concern.

Thepopulationofpeopleonearthsteadilygrows,puttingontheagendanumerousandhardques-
tions,somanyurgentproblems.Forinstance,thereistheneedtoofferallthenecessaryfood,clothes,
housing,services,infrastructure,medicalandmanyfurthercommoditiesandgoodsofallkinds.Op-
timization andDecision-makinghas to find,chooseandallocatenew territories,particularly, in the
ruralcountrysides,andvastamountsofenergy,whileallofthisshouldbeimplementedwithnotmore
thanamoderatecomplexitybyorganizationsandgovernments,withinanoverallatmosphereofcare,
empathyandfreedom.Insituationslikethese,Smart Technology, Optimization, and Renewable Energy 
are making a big differenceandemergeasKey Technologiesofthefuture,asrepresentedinthisbook
insuchimpressiveways.

Weeditorscordiallythankalltheauthorsandallthereviewersfortheirremarkablecontributions.Best
andhigh-qualitychaptershavebeenencouraged,chosenandreviewedinordertobecomepublishedinour
bookResearch Advancements in Smart Technology, Optimization, and Renewable EnergybyIGIGlobal.

Inordertonamesomeofthenumeroustopicsofthisbook’schapters,wemaylistthefollowingones,
buttherearemany more:

• Algorithms,
• Biogeography,
• Economic Load Dispatch,
• Electric Power Sector,
• Energy Assessment,
• Energy Management Strategies,
• Grey Wolf Optimization,
• Hybrid Systems,
• Neural Fuzzy Control,
• System Optimization,
• Teaching-Learning-Based Optimization.

Letusemphasizethehighimportanceofthisworkforeveryonerelatedwithitssubjects,challenges
andpromises,interestedinthem,andforitsfuturereadersandappliers.Infact,wetrustthatinthe
yearstocome,Smart Technology, Optimization, and Renewable Energywillremaininthecoreofgiv-
ingDecision-Making HelpandSupportwhichthisbookaimsat.Inthiscontext,weespeciallyname
Stochastic Optimal ControlinthepresenceofImpulsesandRegime Switchingineconomicandcultural
frames.Here,wearealsoworkingonscientifically,towardsfurtherinvolvementofreal-lifesituationsand
cases,withalltheirenormousuncertaintiesandwith“humanfactors”,foranoptimal decision-making.

Basedonverycarefulandrigorousreviewingprocesses,17chapterswereacceptedforpublication
andbecamepartofthisexclusivecollectionofchapters–ourbook“Research Advancements in Smart 
Technology, Optimization, and Renewable Energy“.Shortdescriptionsofthesechaptersarefollowing
subsequently.
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Intheirchapter“Prediction of Menstrual Cycle Phase by Wearable Heart Rate Sensor”,Junichiro 
Hayano(NagoyaCityUniversity,GraduateSchoolofMedicalSciences,Japan)andEmi Yuda(Tohoku
University,GraduateSchoolofEngineering, Japan) introducecomprehensiveanalysesof long-term
heartratedatathatmaybeusefulforrevealingtheirassociationswiththemenstrualcyclephase.In
fact,predictionofmenstrualcyclephaseandfertilewindowbyeasilymeasurablebio-signalshasbeen
ayetunmetneed;suchtechnologicaldevelopmentwillgreatlycontributetowomen’squalityoflife.
Thoughmanystudiesreporteddifferencesinautonomicindicesofheart-ratevariability(HRV)between
follicularandlutealphases,theynotyetreachedthelevelthatcanpredictthemenstrualcyclephases.
Recentdevelopmentofwearable sensors enabledheart-ratemonitoringduringdaily life; long-term
heartratedataobtainedherewithincludealotofinformation,andinformationthatcanbeextractedby
conventionalHRVanalysisisjustapartofit.Thischapteroughttomeanasignificantfutureadvance.

Withtheircontribution“Enhancing User Experience in Public Spaces by Measuring Passengers’ 
Flow and Perception Through ICT: The Case of the Municipal Market of Chania”,Anna Karagianni, 
Vasiliki Geropanta, Panagiotis Parthenios(allfromTechnicalUniversityofCrete),Riccardo Porreca
(UTEUniversityofQuito,Ecuador),Sofia Mavroudi, Antonios Vogiatzis, Lais-Ioanna Margiori, Christos 
Mpaknis, Eleutheria PapadosifouandAsimina Ioanna Sampani(allfromTechnicalUniversityofCrete),
investigatesuser-spatialexperiencetransformationsinhyper-connectedpublicspacesandtransformthem
tohybridspaces.TheyconductanexperimentintheMunicipalMarketofChania,Crete,inwhichthey
evaluateuserbehaviorsonapopulationof33participantscomparingtheirspatialexperiencesbeforeand
aftertheuseofICT.Throughqualitativeandquantitativemethods,theauthorsanalyzethebehavioral
changeamonguserswithandwithoutaccesstoCrete3D,anonlineICT-basedinnovativeinformative
platform,inordertocreateatheoreticalframeworkonuserinteractionwithbuiltspace.Thisprocess
permitsforknowledgetransferinatwofoldway:howtousemetricstoevaluateuser-buildinginteraction
andhowuserscanquicklyunderstandthebuildinginuse.

Elias Munapo(NorthWestUniversity,SouthAfrica)inhischapter“Improving the Optimality Veri-
fication and the Parallel Processing of the General Knapsack Linear Integer Problem”presentsanew
approachtotheverificationprocessofoptimalityforthegeneralknapsacklinearintegerproblemwhich
isverydifficulttosolve.Asolutionmaybewellestimatedbutitcanstillbeverydifficulttoverifyop-
timalityusingbranch-and-boundrelatedmethods.Inhischapter,anewobjectivefunctionisgenerated
whichisalsousedforamorebindingequalityconstraintthatcanbeshowntosignificantlyreducethe
searchregionforbranch-and-boundrelatedalgorithms.Theverificationprocessforoptimalityofferedis
easierthanmostoftheavailablebranch-and-boundrelatedapproaches.Theproposedapproachiswidely
parallelizable,allowingfortheuseofthemuchneededindependentparallelprocessing.

Intheirchapter“New Direction to the Scheduling Problem: A Pre-Processing Integer Formulation 
Approach”,Elias Munapo(NorthWestUniversity,SouthAfrica)(Elias.Munapo@nwu.ac.za)andOluse-
gun Sunday Ewemooje(FederalUniversityofTechnologyAkure,Nigeria)presentanewdirectionto
theschedulingproblembyexploringtheMoore-Hodgsonalgorithmusedwithinthecontextofinteger
programmingtocomeupwithcomplementarityconditions,extramorebidingconstraintsandastrong
lowerboundfortheschedulingproblem.WithMoore-Hodgsonalgorithm,thealternateoptimalsolutions
cannotbeeasilygeneratedfromoneoptimalsolution,butwithintegerformulationthisisnotaproblem.
Asintegerformulationsaresometimesverydifficulttohandleasthenumberjobsincreases,theauthors
presenttheintegerformulationusinginfeasibilitytoverifyoptimalitywithbranch-and-boundrelated
algorithms.Hence,thelowerboundisobtainedusingpre-processingandshowntobequiteaccurate,
anditcanbeemployedwheneverquickschedulingdecisionsarerequired.

xxii



Preface

Inthechapter“Use of the Neural Network Controller of Sprung Mass to Reduce Vibrations From 
Road Irregularities”,Zakhid Godzhaev,Sergey Senkevich, Viktor Kuzmin(allfromFederalStateBud-
getaryScientificInstitution“FederalScientificAgroengineeringCenterVIM”,Russia)andIzzet Me-
likov(DagestanStateAgriculturalUniversitynamedafterМ.М.Dzhambulatov,Russia)proposeanew
operationregimeofthecontrollerbasedonneuronnetsbycombiningtheadvantagesoftheadaptive,
radialandbasicfunctionsoftheneuronnet.Itsadvantagesarealearningabilityinrealtimetoprocess
indefinite,nonlineardisturbances,andtochangethevalueoftheactiveforceinthehydraulicleafspring
byadjustingtheweightcoefficientsoftheneuronnetortheradialparametersofthebasicfunction.
Infact,hydraulicsystemswhichdampactiveoscillationoperateaccordingtoacertainnon-linearand
time-varyingalgorithm.Itishardtocreateacontrollerbasedonitsdynamicmodel.Theauthor’smodel
isa¼hydraulicactivesprungmassofamobilevehicle.Themodelingshowsthattheuseofaneuron
netcontrollermakesthesprungmassmuchmoreefficient.

Inhiscontribution“The Traveling Salesman Problem, Network Properties, Convex Quadratic Formu-
lation, and Solution”,Elias Munapo(NorthWestUniversity,SouthAfrica)presentsatravelingsalesman
problem,itsnetworkproperties,convexquadraticformulationanditssolution.Heshowsthataddingor
subtractingaconstanttoallarcswithspecialfeaturesinatravelingsalesmanproblem(TSP)network
modeldoesnotchangeanoptimalsolutionoftheTSP,andthataddingorsubtractingaconstanttoall
arcsemanatingfromthesamenodeinaTSPnetworkdoesnotchangetheTSP’soptimalsolution.In
addition,aminimalspanningtreeisemployedtodetectsub-tours;thensub-toureliminationconstraints
aregenerated.FromtheformulatedlinearintegermodeloftheTSPnetworkaconvexquadraticprogram
isconstructed.Finally,interiorpointalgorithmsareappliedtosolvetheTSPinpolynomialtime.

Thechapter“Optimal Sizing of Hybrid Wind and Solar Renewable Energy System: A Case Study 
of Ethiopia”byDiriba Kajela Geleta(MaddaWalabuUniversity,Oromia,Ethiopia)andMukhdeep 
Singh Manshahia (PunjabiUniversityPatiala, India)employanature inspiredmethodologytoopti-
mizehybridsofrenewableenergysysteminthecaseofJeldudistrictofEthiopia.Indeed,ifproperly
designedandutilized,theEarthhasarichpotentialofcleanenergytosatisfytheenergydemandofthe
world.Theauthorsaimtominimizethetotalcostofthesystemdesignedbyusingappropriatenumbers
ofcomponentsbasedonthepre-designedconstraintstosatisfytheloaddemand.MATLABcodewas
designedandtheresultswerediscussed.Theauthorsobservedthattheproposedapproachsolvedthe
optimumsizingofthedefinedproblemwithhighconvergence,andenergydemandofthevillagecan
beoptimallysatisfiedbytheuseofwindandsolarhybridsystem.Thispapercanhelpcountrieslike
Ethiopiatoincreaseaccesstoelectricity.

Vladimir Panchenko(RussianUniversityofTransport,Russia)inhischapter“Prospects for Energy 
Supply of the Arctic Zone Objects Using Frost-resistant Solar Modules”aimsattheprospectofusing
frost-resistantsolarmoduleswithextendedservicelifeofvariousdesignsforenergysupplyofinfrastruc-
turefacilitiesoftheArcticzone.Hegivesthegeneralcharacteristicoftheregionunderconsiderationand
reflectsonenergyspecifics,directionsofenergydevelopmentbasedonrenewableenergysources.The
authorproposesfrost-resistantplanarphotovoltaicmodulesandsolarroofingpanelswithanextended
servicelifeforpowersupplyofobjects,andfrost-resistantplanarphotovoltaicthermalroofingpanels
andconcentratorsolarinstallationwithhigh-voltagematrixsolarmoduleswithavoltageof1000Vand
anelectricalefficiencyofupto28%forsimultaneousheatandpowergeneration.Theaddressedsolar
moduleshaveanextendedratedpowerperiodduetothetechnologyofsealingsolarcellswithatwo-
componentpolysiloxanecompound;theycanworkeffectivelyatlargenegativeambienttemperatures
andlargerangesofitsfluctuation.
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Intheircontribution“Development of Self-Organized Group Method of Data Handling (GMDH) 
Algorithm to Increase Permeate Flux (%) of Helical Shaped Membrane”,Anirban Banik, Mrinmoy 
Majumder, Sushant Kumar Biswal and Tarun Kanti Bandyopadhyay (all from National Institute of
TechnologyAgartala,India)focusonenhancingthepermeatefluxofhelicalshapedmembraneusing
GroupMethodofDataHandling(GMDH)algorithm.Variablessuchasoperatingpressure,poresize,
andfeedvelocitywereselectedasinput,andpermeatefluxasoutputvariable.Theuncertaintyanalysis
evaluatestheacceptabilityofthemodelanditisfoundthatvaluesofNash-Sutcliffeefficiency(NSE),
ratiooftherootmeansquarederrortothestandarddeviation(RSR),percentbias(PBIAS)areclose
tothebestvalues,showingthemodelacceptability.Theeffectofinputparametersonmodeloutputis
calibratedusingsensitivityanalysis.Itshowsthatporesizeisthemostsensitiveparameterfollowed
byfeedvelocity.Theoptimumvaluesofporesize,operatingpressure,andfeedvelocityarecalibrated
andfoundtobe2.21µm,1.31×10-03KPa,and0.37m/sec,respectively.TheerrorsinGMDHmodelare
comparedwithmulti-linearregression(MLR)model,showingthatGMDHpredictsresultswithminimal
error;thepredictedvariablefollowstheactualonewithgoodaccuracy.

Thecontribution“Transmission Risk Optimization in Interconnected Systems: Risk Adjusted Avail-
able Transfer Capability”byNimal Madhu M, Jai Govind Singh, Weerakorn Ongsakul(allfromAsian
InstituteofTechnology,Thailand)andVivek Mohan(NationalInstituteofTechnologyTiruchirappalli,
India) isconcernedwithAvailableTransferCapabilityasakeyindicatorof transmissionreliability,
varyingwith thevariation inpower flowpattern through thenetwork.ATCdeterminationaddress-
inguncertainties in renewablegenerationanddemand isofkeysignificance for safeandeconomic
operationofapowersystem,especially,inacompetitivemarket.Atwo-stagerisk-adjustedstochastic
optimalpowerdispatchispresentedminimizingthereductioninATCduetovariationinactivepower
outputfromrenewableenergysourcesandload.Foracombinedtransmission-distributionsystemwith
renewableandconventionalenergysources,ATCisestimatedcombiningcontinuationpowerflowand
powertransfersensitivityfactormethods.ThejointprobabilitydistributionfunctionofATCisderived.
Risk,quantifiedasthevarianceofATC,isminimizedusingstochasticweighttrade-offnon-dominated
sortingparticleswarmoptimization,consideringvariousoperationalobjectivesofanetworkoperator.

Firuz Ahamed Nahid, Weerakorn Ongsakul, Nimal Madhu M,andTanawat Laopaiboon(allfrom
Asian Institute of Technology, Thailand) in their chapter “Hybrid Neural Networks for Renewable 
Energy Forecasting: Solar and Wind Energy Forecasting using LSTM and RNN”addressforecasting
ofstochasticrenewableenergysourcesasinvolvedinoneofthekeyapplicationsofAIalgorithmsin
powersector.Tomanagethegenerationofelectricityfromsolarorwindeffectively,accurateforecasting
modelsareimperative.Therefore,asophisticatedhybridNeuralNetworkformulationisdiscussedinthis
chapter.AcombinationofLong-Short-TermMemoryandRecurrentNeuralNetworksisformulatedfor
veryshort-termforecastingofwindspeedandsolarradiation.Inintervalsof15-30minutes,timeseries
forecastsaremadethatareaheadbymultiplesteps.Point-wiseandprobabilisticforecastingapproaches
arecombinedformaximumenergyharvest.Historicdataarecollectedforsolarradiation,windspeed,
temperatureandrelativehumidity,andusedtotrainthemodel.Theproposedmodeliscomparedwith
ConvolutionalandLSTMNeuralNetworksindividuallyintermsofRMSE,MAPE,MAEandCorrela-
tion;itisidentifiedtohavebetterforecastingaccuracy.

Intheirchapter“Multi-Fuel Power Dispatch Considering Prohibited Operating Zones and Tie-Line 
Flow Limits Using Ant Lion Optimizer”,Ganesan Sivarajan(GovernmentCollegeofEngineering,Salem,
India),Jayakumar N(GovernmentPolytechnicCollege,Uthangarai,India),Balachandar P(Govern-
mentPolytechnicCollege,Valangaiman,India)andSubramanian Srikrishna(AnnamalaiUniversity,
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India)pointoutthatelectricalpowergenerationfromfossilfuelreleasesseveralcontaminantsintothe
air,evenmoreifthegeneratingunitisfedbyMultipleFuelSources(MFS).Stringentenvironmental
regulationshaveforcedtheutilitiestoproduceelectricityatthecheapestpriceandtheminimumlevel
ofpollutantemissions.Restrictioningeneratoroperationsincreasesthecomplexityinplantoperations.
CosteffectiveandenvironmentalresponsiveoperationsinMFSenvironmentisamulti-objectivecon-
strainedoptimizationproblem.AntLionOptimizer(ALO)hasbeenchosenforsolvingtheMFSdispatch
problems.Fuzzydecision-makingmechanismisintegratedintothesearchprocessofALOtofetchthe
BestCompromiseSolution(BCS).Theintendedalgorithmisimplementedonthestandardtestsystems
consideringtheprevailingoperationalconstraints,e.g.,valve-pointloadings,CO2emission,prohibited
operatingzonesandtie-lineflowlimits.

Inthechapter“Oppositional Differential Search Algorithm for the Optimal Tuning of Both Single 
Input and Dual Input Power System Stabilizer”,Sourav Paul(Dr.BCRoyEngineeringCollege,India)
andProvas Kumar Roy(KalyaniGovernmentEngineeringCollege,Kalyani,India)areconcernedwith
lowfrequencyoscillationasamajorthreatinlargeinterconnectedpowersystem,asitcurtainsthepower
transfercapabilityoftheline.PowerSystemStabilizer(PSS)helpsindiminishingtheselowfrequency
oscillationsbyprovidingauxiliarycontrolsignal to thegeneratorexcitation input, therebyrestoring
stabilityofthesystem.Theauthorsincorporatetheconceptofoppositionalbasedlearning(OBL)along
withdifferentialsearchalgorithm(DSA)tosolvethePSSproblem.Theproposedtechniquehasbeen
implementedonbothsingleinputanddualinputPSS,andacomparativestudyisconductedtoshow
thesupremacyofthenewtechniques.Theconvergencecharacteristicsauthenticatethesovereigntyof
theconsideredalgorithmsaswell.

Thecontribution“Extreme Value Metaheuristics and Coupled Mapped Lattice Approaches for Gas 
Turbine-Absorption Chiller Optimization”byTimothy Ganesan(RoyalBankofCanada),Pandian Vasant
(UniversitiTeknologiPetronas,Malaysia),Igor Litvinchev(NuevoLeonStateUniversity,Mexico)and
Mohd Shiraz Aris(TNBResearch,Malaysia)focusesontwonoveloptimizationmethodologies:extreme
valuestochasticengines(randomnumbergenerators)andthecoupledmaplattice(CML),inthelightof
theincreasingcomplexityofengineeringsystemswhichhasspurredthedevelopmentofhighlyefficient
optimizationtechniques.Thischapterincorporatesextremevaluedistributionsintostochasticenginesof
conventionalmetaheuristicsandtheimplementationofCMLstoimprovetheoveralloptimization.The
coreideaistodealwithhighlycomplex,large-scalemulti-objective(MO)problems.Differentialevolu-
tion(DE)approachisemployed(incorporatedwiththeextremevaluestochasticengine)whiletheCML
isusedindependently(asananaloguetoevolutionaryalgorithms).Thenthetechniquesareappliedto
optimizeareal-worldMOGasTurbine-AbsorptionChillersystem.Theauthorscarryoutcomparative
analysesamongtheconventionalDEapproach(Gauss-DE),extremevalueDEstrategiesandtheCML.

Iurii V. Krak(TarasShevchenkoNationalUniversityofKyivGlushkovCyberneticsInstitute,Ukraine),
Olexander V. BarmakandEduard A. Manziuk(bothfromNationalUniversityofKhmelnytskyi,Ukraine)
intheirchapter“Visual Analytics to Build a Machine Learning Model”areconcernedwiththeactive
involvementofahumanintheprocessofbuildingamodel,oneofthemostinterestingandpromising
areasofmachinelearning.Butthereareproblemswitheffectiveintegrationofhumansintoaworkflow.
Therefore,itisnecessarytopreparetechniquesandinformationtechnologiesthatcouldallowforan
effectiveuseofhumanintellectualcapabilities,therebyexpandingthemachinelearningtools.Theau-
thorsconsidervisualanalyticswiththegoalofbuildingamachinelearningmodelbyahuman,andthe
techniqueoftransferringthismodeltothemachinelevel.Thishasmadeitpossibletoexpandthecapa-
bilitiesofmachinelearningthroughanactiveandproductiveemploymentofhumanintellectualabilities.
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Intheirchapter“Smart Connected Digital Products and IoT Platform With the Digital Twin”,Yuvaraj 
D(CihanUniversity,Duhok,KurdistanRegion,Iraq),Mohamed Uvaze Ahamed A(CihanUniversity,
Erbil,KurdistanRegion,Iraq),Jayanthiladevi A (InstituteofScientificResearch,Bangalore,India),
Balamurugan Easwaran(UniversityofAfrica,Toru-Orua,Nigeria)andThamarai Selvi R(BishopHeber
College,India)addressdigitalillustrationwithanovelprevalenceforaphysicalproduct,gainlarger
insightintothatproduct’sstateperformanceandbehavior.Digitaltwinisanunequivocaladvancedcopy
ofanitem,methodorcontrol.Thislivingmodelcreatesathreadbetweenthephysicalanddigitalworlds.
Amodelofaphysicalobject-a“twin”-enablesonetoobserveitsstanding,diagnoseproblemsand
takealookatsolutionsremotely.Itisadynamicalvirtualillustrationofatoolwhichisunendinglyfed
withknowledgefromembeddedsensorsandpackages.Thisprovidestosomedegreeacorrectperiod
oftimestandingofthephysicaldevice.Digitaltwinsdriveinnovationandperformance,offeringthe
developmentofprognosticanalytics,andtheygivefirmstheflexibilitytoboostclientexpertise.

Inthechapter“Taxonomy of Influence Maximization Techniques in Unknown Social Networks: Influ-
ence Maximization Techniques”,B Bazeer Ahamed(AlMusannaCollegeofTechnology,Oman),and
Sudhakaran Periakaruppan(TRPEngineeringCollege,India)dealwithinfluencemaximizationinOnline
SocialNetworks(OSNs)whichistheproblemofdiscoveringfewnodesorusersinasocialnetwork;
theyaretermedas“seednodes”andcanhelpforspreadofinfluenceinanetwork.Withthetremendous
growthofsocialnetworkingtheinfluenceexertedbyusersofasocialnetworkonotheronlineusershas
caughttheattentionofresearcherstodevelopeffectiveinfluencemaximizationalgorithmstobeapplied
inthefieldofbusinessstrategies.Themainapplicationofinfluencemaximizationaimstopromotethe
producttoasetofusers.However,thisposesarealchallengeininfluencemaximizationalgorithmsto
dealwithavastamountofusersornodesobtainableinanyOSN.Theauthorsfocusongraphmining
ofOSNsforgenerating“seedsets”byemployingstandardinfluencemaximizationtechniques.Many
standardinfluencemaximizationmodelsareusedforcalculatingspreadofinfluence;anovelinfluence
maximizationtechniquenamedasDegGreedytechniquehasbeenillustratedalongwithexperimental
resultsforcomparingwithexistingtechniques.

Toalltheauthorsofthisbook,weconveyoursincereappreciationandgratitudeforhavingshared
theirexcellence,dedicationandidealismwiththeacademiccommunityand,finally,withhumankind.
Furthermore,wesendourgratitudetothepublishinghouseofIGIGlobal,formakingpossibleandbe-
comerealityatrulyinternational,excellentbookofreal-lifesignificanceandofpotentialhighimpact
fortheworldoftomorrow,forthispresentgenerationandforthegenerationstocome.

Now,wewouldliketowishusallalotofjoyandgainwhenbrowsingandreadingthisinteresting
work,andwehopethataremarkablebenefitisgoingtobereceivedfromitscience-wise,personally
andsocietally.

December2019,

Pandian Vasant
University of Technology Petronas, Malaysia

Valeriy Kharchenko
Federal Scientific Agroengineering Center VIM, Russia
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Vladimir Panchenko
Russian University of Transport, Russia

Joshua Thomas
UOW Malaysia KDU, Malaysia

Gerhard-Wilhelm Weber
Poznan University of Technology, Poland & Middle East Technical University, Turkey

Wonsiri Punurai
Mahidol University, Thailand
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