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ABSTRACT

Geospatialdataanalysisusingcloudcomputingplatformisoneofthepromisingareasforanalysing,
retrieving,andprocessingvolumetricdata.Fogcomputingparadigmassistscloudplatformwherefog
devicestrytoincreasethethroughputandreducelatencyattheedgeoftheclient.Inthisresearchpaper,
theauthorsdiscusstwocasestudiesongeospatialdataanalysisusingFog-assistedcloudcomputing
namely,(1)GangaRiverBasinManagementSystem;and(2)TourismInformationManagementof
India.BothcasestudiesevaluateproposedGeoFogarchitectureforefficientanalysisandmanagement
ofgeospatial bigdata employing fog computing.The authorsdevelopedaprototypeofGeoFog
architectureusingIntelEdisonandRaspberryPidevices.Theauthors implementedsomeof the
opensourcecompressionmethodsforreducingthedatatransmissionoverloadinthecloud.Proposed
architectureperformsdatacompressionandoverlayanalysisofdata.Theauthorsfurtherdiscussed
theimprovementinscalabilityandtimeanalysisusingproposedGeoFogarchitectureandGeospark
tool.Discussedresultsshowthemeritoffogcomputingthatholdsanenormouspromiseforenhanced
analysisofgeospatialbigdatainriverGangabasinandtourisminformationmanagementscenario.
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INTRoDUCTIoN

Cloudcomputing-basedGISarchitecturehas facilitated sharingandexchangeofgeospatialdata
belongingtovariousstakeholders.Thiscloudarchitecturehasshapedanenvironmentwhichhas
enableddifferentvarietyofusers toaccessandretrievegeospatialdata.Ithasalsodesignedand
implementedsuchawaythatthegeospatialdataalongwithlinkedmetadatahastransmittedand
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usedinsecuredmanner(Chenetal.,2012;Brovellietal.,2016a;Bariketal.,2017c).Thiscloud
computing-basedGISarchitecturehasleveragedformanyapplicationsi.e.environmentalmonitoring,
urbanplanning,naturalresourcemanagement,marine,coastalandhealthcaremanagement(Brovelli
etal.,2016b).Ithasintegratedwithmanygeospatialdatabaseoperationssuchasgeospatialdata
visualization,overlayanalysis,spatialqueriesandspatialstatisticalcomputations.Theseuniquetypes
offeaturesaredistinguishedthecloud-basedGISarchitecturefromotherspatialdecisionsupport
systems. It has been used numerous tools in public and private sector for predicting outcomes,
explainingevents,andvariousdesigningstrategies(Barik.andSamaddar,2014b;Brovellietal.,
2014;Georis-Creuseveauetal.,2016;Barik,2017a;Colemanetal.,2016).

Geospatial data are stored numerous distributions and temporal data. In early traditional
architectureofcloud-basedGISmodel,ithasprocessedthedataatcloudserver(Yangetal.,2011;
Huangetal.,2013;Yang,etal.,2017;Bariketal.,2016a).Thistypeofsystem/schemehasrequired
highinternetbandwidthalongwithlargeprocessingtime.Thus,bytheusingofthefogcomputing
concept, itovercomesthe largeprocessingtimeproblembyprovidingthecomputationoverhead
neartheedgeofclient.FogcomputingconceptincloudGISarchitecturehasthegreatestenhancing
capabilitiesbyreducingthelatencyperiodaswellasincreasedthethroughput.

RaspberryPiandIntelEditionareworkingasfogdeviceswhichareprovidedaslowpower
gatewayforimplementingfogcomputingenvironment.Thesedevicesareusedtoreducethelatency
aswellasincreasethroughputattheedgeofclientsfornumerousgeospatialapplications(Yangetal.,
2010;Bariketal.,2016b;Dubeyetal.,2017;Barik,2017a).Thatarchitecturehasthegreatestpotential
for reductionofcloudstorageforgeospatialbigdata. Italsohelps tominimize the transmission
powerasitonlyusedtosendthedesireresultstothecloudratherthanwholedataforprocessing
andanalyzing.Thesefogdevicesareusedasthemiddlewarebetweenthecloudandedgeofthe
clients.Thatgivesrisetotheimprovementoverallefficiencyindatacommunicationsandanalysis.
Varioustypesoffogenableddevicesareworkingasthegatewayorclientssuchaswearablesensor
devicesandmobilesmartphones.Theuseofthesedevicesledtothegenerationofhugeamount
ofgeospatialbigdata.Fogandcloudcomputingservicescanleveragethesebigdataforassisting
differentkindofanalysis.

Itdefinestheconceptoflowresourcesmachinelearningonfogenableddeviceswhicharekept
closertothesmartdevices.Intraditionalsystem,thedifferenttypesofdataprocessingandmachine
learningapproachesareimplementedatthecloudlayer.Thus,forsolvingtheseproblems,thepresent
researchpaperproposesGeoFog architecture that reliedongeospatialbigdata analysison river
Gangabasinandtourisminformationinfrastructuremanagementoftemplecity,Bhubaneswar,India.
So,thegeospatialbigdatahaveprocessedneartheedgecomputingdevicesarebeinguseforfog
computingdevicesandarestoredatthecloudcomputinglayer.Thesearethefollowingcontributions
areoutlinedinthisresearchpapers:

• Itpresentstheconceptsandarchitecturaldetailsofedge,cloud,fogcomputingandgeospatial
bigdata;

• Itdiscussesabout theproposedarchitectureofGeoFogandassociatedcomponentswhichis
responsibleforprocessinggeospatialdataandspatialoverlayanalysisneartheedgedevices;

• There are two case studies i.e. Ganga river basin and tourism information management are
explainedwiththeuseofGeoFogarchitecture;

• ItelucidatestheimprovementofdatascalabilityandtimeanalysisinGeoFogarchitecturewith
thehelpofGeosparktoolandsomemodificationinfoglayermodule;

• ItalsogivesthecomparisonoutlineofCloudGISwithproposedGeoFogarchitecture.

Toachievetheseobjectives,anefficientfogcomputingbasedintelligentmanagementsystem
isproposedforrealtimemonitoringandanalysisofriverGangabasinandtourisminformation.In
thisresearch,ithasusedfogdevicestocollecttheinformationneartheedgeofthedevices.Then
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