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ABSTRACT

TheriseofInternet-of-Things,Cloudinfrastructure,andintelligenthomesolutionshasresultedinthe
growthofAmbientComputingoverthepastdecade.Thisarticleisanattempttoclusterthemulti-
dimensionalresearchinambientcomputingintorelevantnodes.Theauthorproposesataxonomyin
ambientcomputing,creatingalogicalarrangementofsuchnodes.Analgorithmbasedonthecosine
similarityfunctionforcalculatingthedistancebetweentwo‘authorkeywords’hasbeenusedtospawn
theinter-nodalrelationships.ThevocabularyfortheresearchhasbeengeneratedfromIEEEXplore
takingintoconsiderationtherelevantjournalpublications.Thetaxonomywillguideresearchersto
therelevantpublishedliteratureaboutacertainareaofinterestinsteadofexhaustivesearchintoa
plethoraofpublishedresearchinambientcomputing.Thetaxonomyexhibitsexponentialgrowthof
researchinambientcomputingoverthelastthreeyears.
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INTRodUCTIoN

‘Intelligence’formsthebackboneoftheevolutionofInternet-of-Things(IoT)intoAmbientComputing.
The termhasbeencoinedmuchearlierbuthasreceivedsubstantialattentionrecently in the last
decadeamongresearchersandbigtechnologybrands.AmbientComputingistheuseofcomputers
andtheinternetwithoutconsciouslyusingthem.Itistheuseofintelligentagentswhoseoperating
processutilizesacombinationofhardware,software,human-deviceinteraction,userexperienceand
machinelearning.ThedramaticgrowthoftechnologyandthedrasticdevaluationofIoTcomponents
haveaidedthepresentfocusonAmbientComputing.Withtheprojectedriseofintelligentdevices
outnumberingthehumanpopulation5:1withinacoupleofyears,ithasbecomeimperativeforthe
globalresearchcommunitytopropose,regulateandstandardizedevicesthatareshiftingthefocus
frompersonalcomputingtoAmbientComputing.Progresshasalreadybeenmadewiththeproposal
ofanalgebraiclanguagefordescribingthetime-dependentbehaviorofAmbientIntelligentSystem
agents (Boukharrou, Ilié,&Saidouni,2017).E-commercebeingacrucialplayer in thedomain,
agentsposearealchallengeintermsofprovidingend-to-endservicequalityassurance(Gaoyong&
Huiling,2008).ThemajordimensionsofAmbientComputingareCloudComputing,Structuredand
Un-structuredstoragedevices,andBigData;allcatalyzingthegrowthofIoTdevices.Performance
analysis(Mondal,Sanyal,Chattapadhyay,&Mondal,2019)andconsumerprivacy(Shamsi&Khojaye,
2018)(Yamin&Sen,2018)formapivotalpointinsuccessofsuchsystems.

Anyspecificfieldofresearchcomprisesofmultipleinter-relatedfields/concepts.Forexample
theresearchfieldofAmbientComputingitselfcomprisesofmultipleresearchareassuchasArtificial
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Intelligence (Zaharakis & Komninos, 2012), Machine Learning (Eng, Douglas, & Verschure,
2005),BigData(Bhatt,Dey,&Ashour,2017)(Dey,Hassanien,Bhatt,Ashour,&Satapathy,2018),
Healthcare(Elhayatmy,Dey,&Ashour,2018)(Dey&Ashour,AmbientIntelligenceinHealthcare:
AState-of-the-Art,2017)etc.tonameafew.Itdemandsrigorousliteraturesearchforprospective
researcherstograspcertainreferencesrelatedtotheirdomainofinterest.Sincethewebisexploding
withsimilarresearchesinacertaindomain,hencearesearcherhastogothroughhugeamountof
literaturesurveybeforeshortlistingafewforfurtherreference.Moreover,existingresearchersina
certaindomaintryingtosortoutatypicalproblemfacessimilarissues.Ambiguityalsoliesinthe
factregardingpre-requisiteknowledgethatneedstobegainedbeforeexploringacertaindomain.
Veryfewpeoplehaveclarityregardingtheknowledgerequiredbeforestudyingacertainareaof
interest.Theseissuesformedthefoundingstonesfortheresearchpresentedinthisarticle.Thisarticle
presentsthetaxonomywhichprovidesthereaderswithaconnectedgraphicalstructurecontaining
certainnodes.Thesenodesarebasicallyknowledge/researchdomainsrelatedtoAmbientComputing.
Taxonomyisabranchofsciencewhichisrelatedwithclassification.Thiscommunicationclassifies
thebroadresearchofAmbientComputingintosub-domainsforcompartmentalgraspofreferences.
Theconnectionbetweenthenodesareinachild-parentfashionwhichitselfreflectswhichparent
nodeknowledgeformsapre-requisiteforresearchonacertainchildnode.Therefore,thereaders
areprovidedwithaflowofreferencesinanorderlymanner.Thisarticlealsoprovidestheclusterof
referencesforacertainnode.Hence,aresearchergetsholdofonlythosereferenceswhicharerelated
tohis/herareaofinterest.Also,thisarticleprovidesclusteringofsimilarkeywordsortermswhich
havethesamemeaningintoacertainnode.Hence,ambiguitybetweendifferenttextshavingsame
meaningincontexttoareaofinterestisalsoresolved.Theauthorbelievesthattheproposedtaxonomy
willservethosewhointendtobeginresearchinAmbientComputing,butalsotothoseresearchers
whoarepresentlypursuingresearchinsomedomainofAmbientComputing.Itwillalsoeliminate
confusionbetweencertainambiguouskeywords.Thisarticlealsoreflectsthegrowthofresearchin
AmbientComputingovertheyearsclearlystatingwhetherthisdomainisindemandorgettingdiluted.

ThiscollectivesetofresearchareasaretermedastheresearchlandscapeofAmbientComputing.
HencepublishedliteratureinAmbientComputingcomprisesofresearcharticlesforalltheinter-related
fields.Suchhugeliteraturecreatesanobscurityandlossoffocusinconductingrelevantliterature
surveyinacertainthrustareawithinaresearchlandscape.Theworkinthisarticleprimarilyaddresses
thisissuebyprovidingthetaxonomy;therebyclusteringtherelevantliteratureaccordingtothrustareas.
Hence,thetaxonomywillhelpresearchersstudyasubsetofpublishedliterature.Thetaxonomyalso
helpsinjudgingwhetheracertainareaofresearchisinfocus/growthorlosinginterest.Italsohelps
inshortlistingthosearticleswhichserveasapre-requisiteforconductingaresearchincertainareas.
Theauthorhasusedanalgorithm(Sengupta&Sultana,TaxonomyofDecimalMultiplierResearch,
2018)basedonCosineSimilarityfunction(Equation1)todesignthetaxonomy.IEEEXplorehas
beenusedtogeneratethevocabularyusing“AmbientComputing”astheseedterm.TheAutomated
TaxonomyGenerationProcess(Camina,2010)hasbeenusedtocreatethetaxonomyfollowingthe
bibliometricmethod.Thealgorithmhasbeendescribedinthesubsequentsections.Thecomplete
explanationanduseofEquation1willbediscussedlaterinthearticle.
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