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ABSTRACT

ThisresearchwascarriedoutusingthebibliometricmethodtothematicallyanalyzethearticlesonIoT
intheWebofSciencewithHierarchicalAgglomerativeClusteringapproach.First,thedescriptorsof
therelatedarticlespublishedfrom2002to2016wereextractedfromWoS,byconductingakeyword
searchusingthe“InternetofThings”keyword.DataanalysisandclusteringwerecarriedoutinSPSS,
UCINET,andPreMap.TheanalysisresultsrevealedthatthescientificliteraturepublishedonIoT
duringtheperiodhadgrownexponentially,withanapproximately48%growthrateinthelasttwo
yearsofthestudyperiod(i.e.2015and2016).Afteranalyzingthethemesofthedocuments,the
resultingconceptswereclassifiedintotwelveclusters.Thetwelvemainclustersincluded:Privacyand
Security,AuthenticationandIdentification,Computing,StandardsandProtocols,IoTasacomponent,
BigData,Architecture,AppliedNewTechniquesinIoT,Application,ConnectionandCommunication
Tools,WirelessNetworkProtocols,andWirelessSensorNetworks.
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INTRoDUCTIoN

Theadventof Industry4.0 and theprevalenceof IoT set the scene for the interactionsbetween
theobjectsaswellasbetweentheobjectsandhumans.Thistechnologyhasnumerouscapabilities
such as smart treatment and energy efficiency. “The Internet of Things” (IoT) is a concept that
allowsanentity(ahuman,animal,orobject)tosenddatathroughthesensorsattachedtoitviathe
communicationnetworkssuchastheInternetandtheIntranet(Weber,2010).”InIoT,eachnatural
orlegalobjectinthesurroundingenvironmenthasanIDandtheseobjectscommunicatewithone
anotherinanintegratedmedium.IoT,asoneofthemostimportantnewtechnologies,hasinfluenced
alldimensionsofhumanlife.Ontheotherhand,thescientificandresearchactivitiesintheareaof
IoThaveescalateddrasticallyinthepastseveraldecades.Theincreaseinthenumberofstudieson
IoThasledtoanincreasedunderstandingofthisconceptandtheincreasinguseofthistechnologyin
differentsectorsandindustries.Moreover,giventheincreasedflowofinformationandtheimportance
ofusingIoT,itissubstantiallyimportanttoidentifythehiddenthemespertinenttoIoTandtocluster
thosethemes.Thisanalyticalapproachcanhelpfindthehiddenrelationshipsinafieldofscience,
developaconceptinacertaintimeperiod(Assefa&Rorissa,2013),identifythetrendsinacertain
field(Wang&Inaba,2009),identifytheimportantthemesinasubjectarea,anddiscoverthetopics
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ofinterestandpredominantnotionsintheworksofresearchers(Kumar&Jan,2012)InGartner’s
hypecycle(GartnerInc),IoTisplacedontopofthediagram.Thisdiagramshowsthe“emerging
technologiesroadmap.”AsseeninFigure1,IoTisontopofthisdiagrambasedona5-to10-year
estimate.

TheresultsoftheinvestigationsbyGartner’sresearchinstitute(GartnerInc)suggestthatmore
than25billiondeviceswillbeconnectedtotheInternetorothercommunicationnetworksaroundthe
globeviaIoT-basedservices.IoThasbeenclassifieddifferentlyfromdifferentaspects.Forinstance,
ZhouclassifiesIoTintothefollowingfourmajorcategories(Figure2):

• M2M (machine to machine): Itusesvariousmachines to receive theeventsviaanetwork
connectedtoacentralserversoastoconvertthecollectedeventsintomeaningfulinformation;

• RFID (radio-frequency identification):Itusesradiowavestotransmitdatatoareadertoallow
foridentificationandtracking;

• WSN (wireless sensor network): These networks include a set of automated and spatially
dispersedsensorsthatmonitorthephysicalandenvironmentalconditionssuchastemperature,
pressure,motion,andpollution.Thesesensorstransfertheirdatatoacentrallocationviathe
network;

• SCADA (supervisory control and data acquisition):Itisanautomatedsystembasedonthe
closed-loopcontrolsystem,asmartsystemorCPS,whichconnects,controls,andmonitorsthe
equipmentviaanetwork.

Numerousarticleshavebeenpublishedonthissubject.Examplesarethearticlesauthoredby
Munoz(2017),Yang,Huang,Sun&Zhang(2017),Hou,Mao,Zhao&Du(2015),Makizadeh,Hazeri
&Keikhaee(2016),Hazeri,Makizadeh&Mobasheri(2016)whodiscussedthee-Governmentthematic
clustering,NPSpollution,lifecycleassessment,diabetes,addiction,andfinancialperformanceindex,
respectively.Theseresearchershavereferredtothecommonandkeythemesinthegivenareas.The

Figure 1. Gartner’s hype cycle (www.gartner.com)
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