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ABSTRACT

An energy-efficient model for sensor-cloud is proposed based on data forecasting through an
autoregressiveintegratedmovingaverage(ARIMA).Generally,alltheuserrequestsareredirected
tothewirelesssensornetwork(WSN)throughthecloud.Inthetraditionalapproach,userrequests
aregeneratedevery15minutes,sothesensormustsenddatatothecloudevery15minutes.Inthe
currentapproach,thesensorswithintheWSNcommunicatewiththecloudeverytwohours.Thedata
forecastingtechniqueaddressesmostoftheuserrequestsusingtheARIMAone-step-aheadforecasting
modelinthecloud.Thisresultsinlessfrequencyofdatacommunication,therebyincreasingthe
batterylifeofthesensor.TheARIMA-basedforecastingmodelprovidesbetteraccuracybecauseof
fewertemperaturedatachangeswithrespecttothecurrenttemperature,forthenexttwohours.The
proposedmethodforthesimulationinthesensorcloudsystemconsumessignificantlylessenergy
thanthetraditionalapproach,andtheerrorinforecastingbecomeshighlynegligible.
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INTRoDUCTIoN

WSNhasbeenusedforvariousapplicationsrecently.Manyapplicationslikemonitoringenvironments
suchasmeasuringtemperature,humidity,speedofthewind,andrainfallneedthehelpofWSN.
ManyphysicalsensorscombineandtransmitdatawirelesslyintheWSN.Thecloudsystemprovides
storage,infrastructure,andotherresourcesonrenttotheusers.Manyorganizationusescloudservices
tominimizethecostofbuyingseverandotherresourceslikeplatform,software,andotherservices.
TheSensor-cloudprovidessensingservicetotheend-usersusingthecloudsystems.Theendusers
canusethesensor,whichisattachedinthecloudbythesensorowner.Thesensorownergetspaid
oncetheusersutilizethesensor.Byusingthevirtualizationtechnique,onesensorcanbeaccessed
bymultipleend-users.Sensor-cloudmustutilizeenergyefficiencyduetothelimitedlifetimeofthe
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batteryinthesensornode.Thecloudsystemconsumesmoreenergyforrunningtheserversinthe
datacenter.

AsensornodeSkˊusesPkamountofenergytotransmitdatatoanothersensorSkˊˊwitharateof
datatransmissionRk.Here1≤kˊ,kˊˊ≤n,andkˊ≠kˊˊ.HerePkcanbecalculated(Guhaetal.,2007)
asfollows:

P P P R P d
k k rec
= + ′

1
β  (1)

where:

P1=theidealpowerexpenditureofsensornodeSkˊ
Pˊ=constant
Rk=thedatarateofsensorSkˊ
Prec=minimumenergyrequiredforsuccessfullydecodingatSkˊˊ
d=distancebetweenthesensornodesSkˊandSkˊˊ

βliesbetween2and6,dependingupontheenvironment.
Theconsumptionofenergy in theWSNdependson thedata rateand thedistancebetween

thenodes.Moretransmissionofdatacanmakethebatterydrysoon.Generally,userqueriesare
generatedfifteenminutes,sothesensorrespondstothequeriesbysendingdatatothecloudevery
fifteenminutes.Soforecastingschemesthatforecastfuturesensordatafortwohoursinadvance
withinthecloudsystemcansaveenergyforthesensornetworkassensorssenddataeverytwohours
tothecloudsystem.

BACKGRoUND

Dent(1977)providedsuggestionsformaximumlikelihoodestimationforeffectivesearchprocess
computation.AnsleyandKohn(1985)derivedthelikelihoodfornon-stationaryARIMAformissing
valuesinthetimeseries.GeurtsandWhitlark(1994)proposedatechniqueformarketingtomaximize
theforecastingaccuracyforsales.TheresearchcarriedoutbySteinandLloret(2001)usedtheARIMA
modeltoforecastthebottomtemperatureofwaterforthreecities.Thismodelobtainedbetterresults
incomparisontoothermodels.ThepaperbyAbdel-Aal(2004)proposedanalternativeabductive
networksapproachwherededicatedhourlymodelsweretakenintoaccount.Thisapproachproduced
abetterresultthantheotherunsophisticatedforecasts.DavisandEnsor(2006)proposedamethod
forthedetectionofoutliersfortheenvironmentdata.Aslanargunetal.(2007)proposedamodelto
forecasttourists’arrivalusingnonlinearcomponentsthatperformbetterthanothers.Tektaş(2010)
implementedamodel that took intoaccount theadaptivenetwork-basedFuzzyInferencesystem
andARIMAtoanalyzebetterweatherforecasting.CampanoandBarrios(2011)proposedamethod
todetectstructuralchangeusingtimeseriesanalysis.Deoreetal.(2012)allocatedmaximumtasks
uponfewerVirtualMachines(VMs)todecreaseenergyconsumptionandtestthevirtualbox’scloud
environmentbyusingaschedulingmethod.Caietal.(2014)proposedacombinedforecastingmethod
whichperformsbetterintime-series.Duetal.(2014)presentedanalgorithmthatenablestheVMs
tohandlethemaximumnumberoftaskspossiblewiththeleastenergyconsumptionbykeepingthe
timedurationofeachVMwithinaspecificdeadline.TheresearchcarriedoutbyDongetal.(2015)
proposedamethodinwhichthetaskswerescheduledtominimizeservercount.Theresponseof
datacentertimewaslimitedforimplementingthemost-efficient-server-firstschemeconsumedless
energy.Thecomputingresourcesgetenhancedordroppedunderthegivenloadofworkstoimprove
resourceutilization,andreductioninenergyconsumptionisproposedbyChenetal.(2015).Chenet
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