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ABSTRACT

Wirelesssensornetworksarecommonlyusedtomonitorcertainregionsandtocollectdataforseveral
applicationdomains.Generally,inwirelesssensornetworks,dataareroutedinamulti-hopfashion
towardsastaticsink.Inthisscenario,thenodesclosertothesinkbecomeheavilyinvolvedinpacket
forwarding,andtheirbatterypowerisexhaustedrapidly.Thisarticleproposesthataspecialnode(i.e.,
mobilesink)willmoveinthespecifiedregionandcollectthedatafromthesensorsandtransmititto
thebasestationsuchthatthecommunicationdistanceofthesensorswillbereduced.Theaimisto
provideatrackforthesinksuchthatitcoversmaximumsensornodes.Here,theauthorscompared
twotrackstheoreticallyandinthefuturewilltrytosimulatethetwotracksforthesinkmovement
soastoidentifythebetterone.
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1. INTRoDUCTIoN

Asensornetworkisbasicallyaninfrastructurecomprisingofsensing(measuring),computing,aswell
ascommunicationcomponentsthataffordsanadministratorthecapabilitytoinstrument,speculate,
andrespondtovariouseventsandphenomenainaspecificenvironmentalsetup.Theenvironmentcan
bethereal-lifephysicalworld,orabiologicalsystem,oraninformationtechnology(IT)framework.
Sensorsareemployedinmanydaystodayobjectsliketouch-sensitiveelevatorbuttonsaswellas
lampsthateitherdimorbrightenthroughtouchingthebase,besidesnumerousapplicationdomainsof
whichmostpeopleareneveraware.Withadvancementinmicromachineryaswellasmicrocontroller
platforms,theusageofsensorshaveexpandedbeyondthetraditionalfieldsoftemperature,pressureor
flowmeasurement.Moreover,analogsensorssuchaspotentiometersandforce-sensingresistorsare
stillwidelydeployed.Manyapplicationsinclude:cars,medicine,robotics,manufacturingmachinery,
airplanesandaerospace,andmanyotherapplicationsinourday-to-daylife.Sensornetworkcomprises
ofalargenumberofsensorsthataredeployedeitherinsidethephenomenonorveryclosertowards
it.Further,thelocationofsensornodesneednotbepredetermined.Thesensornodesarenormally
scatteredinasensorfield.Besides,eachofthescatteredsensorsiscapableofcollectingaswellas
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routingdatabacktothesink(Akyildizetal.,2002).Further,dataareroutedbacktothesinkbymulti
hop.Therearediversifiedapplicationdomainsofwirelesssensornetworktotackleseveraldifficult
real-lifecircumstancesviz.floodsituations,militaryapplications,forestfire,vehicletrackingetc.

Basically,Wirelesssensornetworks(WSN)consistofspatiallydistributedautonomoussensors
for trappingthephysicalorenvironmentalparameters like: temperature,sound,pressure,etc.for
cooperativelypassingtheirdatathroughthenetworktoamainlocation.Inrecentdays,thenetworks
arebi-directional,thatenablesthecontrolofsensoractivity.TheadvancementofWSNwasmotivated
byvariousmilitaryapplicationslike:battlefieldsurveillanceetc.Recently,suchnetworksaredeployed
invariousindustrialaswellasconsumerapplicationdomains,suchasindustrialprocesstrackingand
control,machinehealthmonitoringetc.TheWSNsconsistofnodes–fromafewtoseveralhundreds
orthousandsandeverynodeisconnectedtooneormorenumberofsensors.Everynodeconsistsof
manypartssuchas:aradiotransceiverwithaninternalantennaorconnectiontoaspecialexternal
antenna,amicrocontroller,anelectroniccircuitforinterfacingwiththesensorsandanenergysource,
usuallyabatteryoranembeddedformofenergyharvesting.Moreover,asensornodemayvaryinsize
fromthatofashoeboxdowntothesizeofagrainofdust.Inlikemanner,thecostofsensornodesis
variable,rangingfromafewtohundredsofdollars,dependingonthecomplexityofthesensornodes.
Sizeandcostconstraintsonsensornodesgiverisetocorrespondingrestrictionsonresourceslike:
energy,memory,computationalspeedaswellascommunicationsbandwidth.Further,thetopology
oftheWSNscanvaryfromasimplestarnetworktoanmodernmulti-hopwirelessmeshnetwork.
InrecenttrendsofcomputerscienceaswellastelecommunicationsWSNsareactiveresearchfields
withthousandsofworkshopsandconferencesorganizedeachyearetc.

TheprimarygoalofWirelessSensorNetwork(WSN)istosenseandsendthesenseddatato
thedestineduser.However,therequirementistoprolongthelongevityofthenetwork.Basically,the
lifetimeofanetworkistheamountoftimethataWSNwouldbefullyinoperationalmode.Inother
words,itisthetimeatwhichthefirstnetworknoderunsoutofenergyforsendingapacketforlosing
anodecouldmeanthatthenetworkwouldlossvariousfunctionalities.Onthecontrary,itisalso
feasibletouseaseparatedefinition,wheresomeofthenodesmaydieorrunoutofbatterypower,
whentheothernetworknodeswouldbedeployedtotrapthedesiredinformationorforroutingthe
desiredmessagestotheirintendeddestineddestination.Sincethedevicesarehavinglimitedamount
ofbatterypower,theenergymanagementishighlynecessary.

Energymanagementincorporatestheplanningaswellasoperationofenergyproductionaswell
asenergyexpenditure.Theobjectivesincludevariousresourceconservationstrategies,protecting
the desired climate and saving the cpsts, while the users have permanent access to the energy
theynecessitate.Basically,Itisconcernedverycloselytothedestinedenvironmentmanagement,
productionmanagement,logisticsaswellasvariousotherdesirablebusinessfunctions.Generally,
the “Energy management” is the proactive, organized as well as the systematic coordination of
conversion,procurement,distributionandusageofenergytomeetthenecessitieswhileconsidering
theenvironmentalaswellaseconomicgoals.Fromseveralexperimentalstudies,it isquiteclear
that transmissionofdata takesheavyblockofenergy.Hence,effectivedatagatheringaswellas
transmissionreducessignificantamountofenergyexpenditure.Therearedifferentenergyefficient
data gathering methodologies available such as cluster-based data gathering, chain-based data
gatheringetc.Incaseofcluster-basedmethod,agroupofnodesmanifestacluster.Subsequently,one
ofthenodesfromeachoftheclusterbecomestheclusterhead(Heinzelmanetal.,2000).Further,
allthenodesintheclustersendthedatatotheconcernedclusterhead.Afterwards,theclusterhead
communicatesittothesink.Ineachroundadifferentnodebecomestheclusterhead.Therefore,the
communicationdistancebecomesvariableandthesensorsexpendgreateramountofenergy.Incase
ofchain-basedapproach,thenodessenddatatotheneighboringnodeandinlikemanneritformsa
chain.Thenachainleader(Lindsey&Raghavendra2002)sendsthedatatothebasestation.This
chainleaderischosenrandomly.Buttheproblemisthatthecommunicationdistancebecomesmore
andvariableforsparselydeployednetwork,henceenergyconsumptionbecomesmore.



 

 

11 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/a-novel-nature-instilled-moving-sink-

architecture-for-data-gathering-in-wireless-sensor-

networks/252224

Related Content

Muhkam Algorithmic Models of Real World Processes for Intelligent

Technologies
Tom Adi, O.K. Ewell, Tim Vogel, Kim Paytonand Jeannine L. Hippchen (2013).

International Journal of Robotics Applications and Technologies (pp. 56-82).

www.irma-international.org/article/muhkam-algorithmic-models-of-real-world-processes-for-

intelligent-technologies/102470

Review of CBIR Related with Low Level and High Level Features
Tamil Kodi, G. Rosline Nesa Kumariand S. Maruthu Perumal (2016). International

Journal of Synthetic Emotions (pp. 27-40).

www.irma-international.org/article/review-of-cbir-related-with-low-level-and-high-level-

features/172101

Common Planning Techniques
 (2013). Intelligent Planning for Mobile Robotics: Algorithmic Approaches  (pp. 54-76).

www.irma-international.org/chapter/common-planning-techniques/69691

An Advance Q Learning (AQL) Approach for Path Planning and Obstacle

Avoidance of a Mobile Robot
Arpita Chakrabortyand Jyoti Sekhar Banerjee (2013). International Journal of

Intelligent Mechatronics and Robotics (pp. 53-73).

www.irma-international.org/article/an-advance-q-learning-aql-approach-for-path-planning-and-

obstacle-avoidance-of-a-mobile-robot/87481

Collaborative Exploration based on Simultaneous Localization and Mapping
Domenec Puig (2014). Robotics: Concepts, Methodologies, Tools, and Applications

(pp. 1572-1599).

www.irma-international.org/chapter/collaborative-exploration-based-on-simultaneous-

localization-and-mapping/84966

http://www.igi-global.com/article/a-novel-nature-instilled-moving-sink-architecture-for-data-gathering-in-wireless-sensor-networks/252224
http://www.igi-global.com/article/a-novel-nature-instilled-moving-sink-architecture-for-data-gathering-in-wireless-sensor-networks/252224
http://www.igi-global.com/article/a-novel-nature-instilled-moving-sink-architecture-for-data-gathering-in-wireless-sensor-networks/252224
http://www.igi-global.com/article/a-novel-nature-instilled-moving-sink-architecture-for-data-gathering-in-wireless-sensor-networks/252224
http://www.irma-international.org/article/muhkam-algorithmic-models-of-real-world-processes-for-intelligent-technologies/102470
http://www.irma-international.org/article/muhkam-algorithmic-models-of-real-world-processes-for-intelligent-technologies/102470
http://www.irma-international.org/article/review-of-cbir-related-with-low-level-and-high-level-features/172101
http://www.irma-international.org/article/review-of-cbir-related-with-low-level-and-high-level-features/172101
http://www.irma-international.org/chapter/common-planning-techniques/69691
http://www.irma-international.org/article/an-advance-q-learning-aql-approach-for-path-planning-and-obstacle-avoidance-of-a-mobile-robot/87481
http://www.irma-international.org/article/an-advance-q-learning-aql-approach-for-path-planning-and-obstacle-avoidance-of-a-mobile-robot/87481
http://www.irma-international.org/chapter/collaborative-exploration-based-on-simultaneous-localization-and-mapping/84966
http://www.irma-international.org/chapter/collaborative-exploration-based-on-simultaneous-localization-and-mapping/84966

