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ABSTRACT 

 
Thei Wirelessi Sensori Networki (WSN)i isi introducedi ini orderi toi performi thei wirelessi communication,i ini 

whichi thei endi usersi cani havei thei poweri ofi movementi ini thei networki ati anywherei anytime.i Routingi isi ai 

fundamentali operationi ini WSNi wherei ai sourcei nodei transmitsi ai messagei thati isi toi bei disseminatedi toi 

appropriatei nodesi ini thei Network.i Nodesi ini WSNi arei formingi ai dynamici topologyi byi thati thei nodesi arei 

continuouslyi changingi theiri location.i Efficiencyi ofi Routei huntingi ini mobilei ad-hoci networki isi dependenti 

uponi blindi floodingi ofi routei requesti packetsi ini network.i Blindi floodingi ofi routei requesti packetsi leadi toi 

increasedi redundancyi overi thei networks.i Thesei datai redundancyi overi thei networki unnecessarilyi increasei 

conjunctioni andi traffici overi thei network. Ini thisi paper,i nodei ini networki arei bipartitei ini twoi energyi overi 

traffici groupi ie.i Highi traffici areai nodei andi lowi traffici areai node.i Batteryi poweri ofi highi traffici areai 

nodei isi graduallyi decreasei ati highi ratei whereasi batteryi poweri ofi lowi traffici areai nodei arei degradedi 

withi loweri rate.i Proposedi worki use batteryi poweri indicatori toi swapi thei nodei fromi lowi traffici areai toi 

highi traffici areai toi maintaini energyi leveli andi toi maintaini longeri survivali ofi ai network.i Thisi 

methodologyi isi usedi to selecti nodei fromi littlei traffici areai takingi advancedi residuali energyi limiti toi 

deliveri supplementi supporti toi lowi energyi nodei ini highi traffici zone.i Expectation – Maximization isi usedi toi 

selecti swappingi nodei fromi lowi traffici areai havingi similari characteristicsi withi loweri responsibilityi andi 

liesi ati minimumi hopi distancei fromi requestingi node.i Expectation – Maximization selecti swappingi nodei withi 

minimumi energy overhead which also lead longer survival of network. 

 

Keywords Wireless Network, Sensor Network, Machine Learning, Clustering, Feature Selection,Energy Efficient, 

Routing Protocol, Gaussian Mixture Models , Expectation – Maximization 

 
 

1. INTRODUCTION 

 

Ai Wirelessi Sensori networki (WSN)i isi ai temporaryi networki havingi seti ofi wirelessi Sensori nodes.i Thesei 

nodesi doi noti usei thei centrali accessi authority,i infrastructurei andi anyi kindi ofi centralizedi managementi 

system.i Therei arei ai numberi ofi featuresi ini Sensori adi hoci networks,i likei asi dynamici networki topology,i 

usei ofi limitedi bandwidthi andi energyi fori eachi nodei ini thei network.i Sensori ad-i hoci networki playsi ai 

speciali rolei fori ai militaryi operationi toi ensurei communicationi betweeni thei teams,I aparti fromi thisi thei 

statei ofi emergencyi ini thei roadi ori places,i medicali surveillance,i etci arei alsoi thei applicationi ofi WSN.i Thei 

maini reasoni isi thei constanti changei ini thei networki structure duei toi thei highi degreei ofi nodei mobility.i Iti 

hasi developedi a numberi ofi protocolsi toi accomplishi thisi task.i 

Somei routingi protocolsi DSRi andi AODVi havei beeni usedi toi maintaini thei routei ini thei network.i Iti shouldi 

bei ablei toi detecti andi discoveri thei neighbouringi nodes,i buti thei transferi ofi ai groupi ofi networki interfacesi 

WSNi isi veryi limited.i Therefore,i fori thei exchangei ofi datai fromi thei nodei oni thei networki mayi bei multi-

networki ”hopsi arei required.”i Onei ofi thei simplesti waysi toi steeri isi toi sendi packetsi toi thei destinationi 



Vol-8 Issue-1 2022               IJARIIE-ISSN(O)-2395-4396 
   

15918 www.ijariie.com 460 

nodei ofi thei sourcei throughi thei marketi usingi geometrici informationi fromi alli networki nodes.i Geti accuratei 

andi geometrici informationi isi stilli noti easy.i Herei thei nodei isi onei ofi thei lasti extensionsi ofi thei routei byi 

activelyi identifyingi alli neighbouringi nodesi askingi fori informationi oni thei shortesti routei toi thei 

destination.Thei populari deliveryi mechanismi isi floodingi [1],i wherei eachi nodei ini thei networki toi re-sendi ai 

messagei toi alli itsi neighbouringi countriesi wheni thei messagei isi received.i Simplei andi easyi toi implementi 

floodingi andi iti cani bei expensivei ini termsi ofi networki performance,i onei ofi thei maini problemsi ini thei 

floodi isi ”broadcasti stormi problem.”i Thei resultsi ofi diffusioni problemsi ini highi resendi thei messagei abouti 

thei needi fori redundanti operationsi storm,i thei networki bandwidthi contentioni andi collision.i Studyi protocoli 

floodsi [2]i andi itsi resulti toi bei rebroadcasti cani providei 61%i additionali coveragei toi averagei morei coveragei 

andi onlyi 41%i morei comparedi toi thati alreadyi coveredi thei oldi distribution.i Accordingly,i iti wasi concludedi 

thati thei anti-chaini antibodiesi isi veryi expensivei andi musti bei usedi withi caution.i Toi overcomei thisi 

problem,i iti hasi beeni proposedi severali broadcastingi systemsi [3,4,5].i Andi thesei plansi arei generallyi dividedi 

intoi twoi categories;i peremptoryi regimesi andi probability.i Thei inevitabilityi ofi usingi topographici informationi 

toi constructi ai virtuali backbonei networki thati coversi alli nodesi ini networki diagrams.i 

Ini orderi toi buildi ai virtuali skeleton,i andi exchangei ofi informationi oni contracts,i usuallyi abouti twoi ori 

immediatei neighborsi hop.i Thisi leadsi toi ai largei overheadi ini termsi ofi timei andi complexityi ofi thei setupi 

messagei andi thei maintenancei ofi thei spine,i particularlyi ini thei presencei ofi motion.i Probabilityi plans,i 

disparity,i andi vertebrali columni ofi thei re-builti zeroi duringi eachi broadcast.i Instanti contracti whetheri ai 

broadcasti messagei ori noti usingi thei informationi derivedi onlyi fromi thei broadcasti heardi thei locali decision-

makingi posts.i Thesei systemsi smalleri headi supporti andi thei abilityi toi appeari ini changingi environmentsi 

greateri comparedi toi deterministici adjustmenti systemsi [3].i However,i thesei dietsi havei thei potentiali reachi 

ofi thei poori asi ai compromisei ini exchangei fori publici expenditure.i Iti reducesi thei optimali transmissioni 

protocol,i andi thei maximumi timei neededi toi disseminatei ai messagei toi reachi alli nodes.i Thei averagei timei 

fori thei entirei broadcasti messagei neededi toi accessi eachi contracti node. 

Routei selectioni andi maintenancei ofi overheadi graduallyi ini thei casei ofi routingi protocoli basedi oni demand,i 

whilei thei costsi ofi thesei elementsi varyi fromi onei protocoli toi another.i Everyi timei ai wayi ofi beingi 

discovered,i andi protocolsi havei toi performi somei formi ofi floodi packetsi applicationsi untili thei roadi isi 

accessi toi thei destinationi node.i Andi includei maintenancei fori thei reconstructioni ofi thei road,i especiallyi ini 

ai scenarioi ofi linki failurei ori nodei failure. 

Ai numberi ofi routingi protocolsi havei beeni proposedi usingi ai varietyi ofi routingi techniquesi toi usei ini thei 

networki fromi intruders.i Dedicatedi on-demandi distancei vectori routingi (AODV)i [4],i ai dynamici sourcei 

routingi (DSR)i [5],i orderedi andi temporallyi routingi algorithmi (TORA)i [6],i thei locationi usingi thei 

orientationi (LAR)i [7]i (ini anyi contracti ori Findi keepi oni thei roadi wheni youi needi thei way),i andi 

periodicallyi (proactive)i protocolsi suchi asi thei distancesi fromi destinationi vectori sequencesi (DSDV)i [8]i 

distributedi Bellmani Fordi [9]i (ini anyi exchangei contracti periodici routingi informationi cani bei whilei thei 

currenti alwaysi knowi thei roadi oni eachi hand).i Ini addition,i severali protocolsi usedi bothi reactivei andi 

proactive,i asi protocoli analysisi zonei mechanismi (ZRP)i [10],i thei protocoli block-based-routingi (CBRP)i [11].i 

Thei basici ideai ofi routingi protocolsi basedi oni demandi isi thati thei sourcei nodei sendsi ai routei requesti andi 

makesi ai decisioni basedi oni guidancei receivedi fromi respondingi thei way,i andi thati cani bei senti byi handi ori 

nodesi averages. i Ati thei requesti routingi hasi severali advantagesi suchi asi simplicity,i flexibilityi andi health.i 

However,i ati thei requesti routingi algorithmsi havei thei disadvantagei ofi increasingi publici spendingi peri pack.i 

Thisi additionali networki clicki Viewi reducesi thei bandwidthi availablei fori datai transfer,i latencyi andi 

increasesi eachi packeti transmissioni andi consumesi extrai energyi ini devicesi toi sendi andi receivei network.i 

Becausei ofi thei wayi thei requesti propagationi pathsi (floods),i iti isi difficulti toi limiti thei deploymenti ofi 

unnecessaryi packets. i Accordingi toi thei routingi table,i thei sourcei nodei knowsi thei tracki ori thei nexti hopi toi 

itsi destinationi ati anyi timei wheni thei roadi needs.i Ini anticipatoryi guidance,i guidancei informationi isi 

availablei wheni needed,i resultingi ini ai littlei delayedi byi thei datai transfer.i Howeveri proactivei routingi 

protocolsi arei noti suitablei fori Sensori adi hoci networks,i iti isi alsoi usedi continuouslyi fori muchi ofi thei 

network’si capacityi toi keepi thei currenti routingi information.i Proactivei routingi protocolsi tendi toi distributei 

topographicali changesi oni ai largei scalei ini thei network,i althoughi thei creationi /i destructioni ofi ai newi linki 

ini onei endi ofi thei networki mayi noti bei ai bigi piecei ofi informationi toi anotheri end.i Hybridi routingi 

protocolsi inheriti claimi toi bei thei besti partsi ofi eachi ofi thei reactivei andi proactivei managementi protocols.i 

Thei maini ideai ofi routingi protocolsi isi hybridsi thatilimiti thei scopei ofi thei contracti usingi thei managementi 

andi thei proactivei routingi algorithmi modei almosti fromi datai usuallyi ati thei forwardi contracti andi storing. 
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Fig. 1 Wireless network 

In network along with traffic control, battery power is also very important issue in wireless network for longer 

survival of network. There is no centralized power controller for Sensor nodes in Wireless network [12]. If the node 

has lost its energy at that time it is not practical to substitute its battery over the network.As Sensor nodes operate on 

limited battery, so the development of techniques that can successfully maintain less complexity becomes very 

necessary. Thei objectivei ofi thisi thesisi isi toi growi ai newi approachi thati cani succeedi ini maintainingi ai pathi 

withi energyi efficienti nodes.i Thei hugei numberi ofi worki hasi completedi ini orderi toi discoveryi anotheri pathi 

whilei nodei willi releasei ini thei network.i Owingi toi thisi breakdown,i thei globali performancesi ofi networki 

willi alsoi shrinkagei withi venerationi toi complexityi ofi routingi protocol.i Thei impartiali ofi thisi dissertationi isi 

toi advancei ai procedurei ini orderi toi improvei thei networki survival.i [13]The routing in WSN is completely 

dependent on the flooding of routing packets in network by that the nodes energy is wasted in flooding.i i Duei toi 

limitedi workingi capacityi ofi Sensori nodesi isi thei majori problemi ini WSN.i Ini WSNi thei energyi isi thei 

limitedi resourcei becausei therei isi ai noi sourcei isi availablei ini networki byi thati thei nodesi arei regaini theiri 

energy.i Iti meansi ifi thei nodei isi losti theiri energyi theni thei batteryi replacementi isi onlyi thei optioni toi retaini 

thei nodei ini networki withi fulli capabilityi andi thei secondi onei optioni isi toi utilizei thei energyi ofi nodesi 

efficiently.iThe meaning of efficient use of battery power is to reduce the possibility of packet loss and 

retransmission in network. The routing protocol has no capability to reduce the motion of Sensor nodes that is the 

major region of link breakage and energy wastage. The energy efficient routing scheme is utilizes the nodes power 

in communication. 

 

 1.1 Sensor Ad-Hoc Network 

 

Thei proliferationi ofi Sensori computingi andi communicationi devicesi (eg,i telephones,i laptopi computers,i 

digitali phones,i Sensori digitali devicesi andi personali computersi ori assistancei cani bei worn)i leadsi ai 

revolutionaryi changei ini societyi informationi wei have.i Wei movei fromi thei PCi erai (iei ai personi byi 

computingi device)i ati thei agei ofi ubiquitous computing,i whichi usesi thei user,i ati thei samei time,i mosti 

electronici platformsi ini whichi theyi cani accessi toi alli informationi requiredi wheneveri andi whereveri thei 

needi arisesi [2,14,15].i Thei naturei ofi thei devicesi makesi everywherei easyi wirelessi solutioni fori 

interconnectioni andi consequentlyi thei wirelessi arenai wasi growingi rapidlyi ini thei lasti decade.i Usersi cani 

usei ai Sensori cellulari phonei toi checki e-maili andi Interneti browsing.i Travellersi withi laptopsi cani surfi thei 

Interneti fromi airports,i railwayi stations,i andi Starbucksi andi otheri publici places.Tourists can use the global 

positioning system (GPS) stations installed within the car rental to determine the maps and tourist attractions the 

training site, and researchers can exchange wires and other information by connecting laptops via wireless local area 

networks wire while attending conferences. At home, users can synchronize data and transfer fi between portable 

devices and desktops.Thei Sensori devicesi smaller,i cheaper,i morei convenient,i morei powerful,i andi iti alsoi 

operatesi severali ecologicali networki applicationsi andi services,i usuallyi fueli thei explosivei growthi ofi thei 

marketi fori Sensori computingi equipmenti noti only.i Thei numberi ofi ex agglutinationi ofi Interneti usersi andi 

Sensori headi ofi thisi increasei ini computeri growthi [16–18].i Forecastsi indicatei thati ini thei nexti twoi years,i 

thei numberi ofi Sensori communications,i thei numberi ofi deliveriesi ofi yellowi flaresi and Interneti radioi toi 
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growi afteri byi anotheri 20-50%i Anbari [2,8].i Withi thisi trend,i wei cani expecti thati thei totali numberi ofi 

Interneti usersi viai Sensori phonei sooni surpassi thati ofi fixedi Interneti usersi –i wiFii line. 

 

2. Proposed Methodology 
 

In this paper proposed an Expectation – Maximization (EMcRP) Clustering routing protocol .In EMcRP, node in 

network are bipartite in two energy over traffic group i.e. High traffic area node and low traffic area node. Battery 

power of high traffic area node is gradually decrease at high rate whereas battery power of low traffic area node is 

degraded with lower rate. Proposed work use battery power indicator to swap the node from low traffic area to high 

traffic area to maintain energy level and to maintain longer survival of a network. 

 

 

Fig. 2 WSN Scenario with Similar Battery Power Zone 

Proposed methodology use a Expectation – Maximization (EM) Clustering using Gaussian Mixture Models (GMM), 

which not only saves the networks energy, but also makes all nodes survive as long as possible. In the cluster 

formation phase, an improved Gaussian Mixture algorithm is employed to allocate sensor nodes into clusters, which 

remains unchanged throughout the networks lifetime. In the new round begin, the cluster heads (CHs) are selected 

based on the nodes remaining energy and the possible energy consumption of every nodes in clusters, during data 

communication, a hybrid routing is adopted in the inter-cluster. This methodology is used to select node from little 

traffic area taking advanced residual energy limit to deliver supplement support to low energy node in high traffic 

zone. GMM is used to select swapping node from low traffic area having similar characteristics with lower 

responsibility and lies at minimum hop distance from requesting node. GMM select swapping node with minimum 

energy overhead which also lead longer survival of network. 

 

2.1 Proposed Routing Procedure 

 

In proposed methodology routing procedure is demonstrated within their help of figure 3,i 4,i 5i and 6.i Blue Color 

node area used to represent higher energy level node whereas greenlit yellow and light blue Color node area used to 

lower energy level node. As shown in figure 3i ally their node have same energy Colori code i.e. bluey but after 

certain time limit node at high traffic area area degrade their energy at switch toy green Color node in figure 3 all 

their node have same energy Color code i.e. blue but after certain time limit node at high traffic area degraded their 

energy at switch to green color node . 
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Fig. 3 WSN scenario with different battery power Zone 

 

Fig. 4 Node with three different Battery power Zone 

 

Fig. 5 node with four different battery power zone 

2.2 Proposed methodology by using Gaussian Mixture Models 

 

selecti highi reliablei similari nodei havingi sufficienti residenti batteryi poweri andi locatedi asi neari asi possiblei 

toi requestingi node.i Ini presentedi scenarioi nodei 13i becomei yellowi colori nodei asi showni ini figurei 5i andi 

sendi nodei replacementi packeti toi alli bluei colori nodei wherei nodei 16i isi beingi selectedi fori swappingi andi 

finallyi swappedi andi takei thei responsibilityi ofi nodei 13i withi highi residenti battery poweri withi theiri 

respectivei colori codei asi showni ini figurei 6. Whereasi nodei 13i changei theiri colori codei andi takei thei 
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responsibilityi ofi nodei 16i withi lighti bluei colori codei thati indicatei nodei afteri firsti replacementi andi don’ti 

beingi participlei ini afterwardsi nodei replacementi request. 

 
 

2.3 PROPOSED ALGORITHM 

 

In proposed methodology node from high traffic area with lower middle resident energy are get swapped with node 

from light traffic area with higher resident energy. Where average battery power of node is consider as full battery 

power at any time i.e show by blue color in figure 2 and half of average battery power node is consider as middle 

resident energy node and one third of average battery power node is consider as lower resident energy node and 

ready for replacement if possible. If all the node of network become light blue color then proposed methodology 

again being started and mark all node as blue again and repeat all process again until all the node get exhausted. 

  
Proposed Algorithm ( ) 

1: Start 

2: Source node calls AODV protocol and broadcast to allneighbor node path towards their destination. 

3: Every neighbor node unicast route reply to source with their energy level where apiecenode devoted their node 

ID. 

4: If any node n having node energy less and equal to one third of average node energy then it broadcast node 

supplement request to neighboring node. 

5: All neighbor node reply their status over this request as Nbi reply as Nbri Where i =number of neighbor node 

participating in swapping 

6: Apply Expectation–Maximization (EM) to choose best suited node for replacement and make swapping as For(i = 

1 toi = PNbi) A[Nbi] = P(Nbi=0— RN; theta) = 1-P( Nbi=1—RN ;theta) // where RN is requesting 

node 

7: Reply Max A[i] as maximum probability node that choose to be swapping 

8: Node A[Nbi] and Node RN share the coordinate with each other by using LAR protocol and swap their 

coordinates. 

9: The main motive of proposed methodology is to distribute the load of work over all the node equally and 

developed one node rotation policy to handle load over network in order to enhance network survival as shown in 

algorithm 

. 

10: stop 

 

3. Result Analysis 
 

The simulation of proposed method has been done in NS-2 with help of OTCL & TCL simulation script file. The 

performance parameters taken in this research are discussed below. 

 

3.1 Packet delivery ratio: The ratio of the data packets delivered to the destinations to those generated by the traffic 

sources. For any ideal routing protocol, it is obligatory that it has higher packet delivery ratio. 

100 

Ini thisi simulationi alli thei simulationi isi beingi carriedi outi withi fouri differenti mobilityi leveli i.e.i 25,i 50,i 

75,i 100i m/s.i Packeti deliveryi ratioi isi alsoi beingi checki overi thisi mobilityi leveli andi iti isi observedi thati 

withi differenti mobilityi packeti deliveryi ratioi isi beingi change.i Proposedi methodologyi EMcRPi isi givei besti 

performancei withi 75m/si mobilityi whereasi Existingi techniquei CRPi alsoi providei itsi besti performancei overi 

samei mobilityi asi showni ini figurei 10i andi 11. Whereasi oni comparativei analysisi ofi bothi thei techniquei 

EMcRPi andi CRPi iti isi observedi thati EMcRPi givesi higheri packeti deliveryi ratioi overi alli thei mobilityi 

leveli asi showni ini figurei 12i (a),(b)i and 13(c)i andi (d)i withi 25,i 50,i 75i andi 100i m/si mobility. 

 
3.2 Throughput: Thei datai lossi duei toi packeti dropi is reducedi asi lowi energyi nodesi arei replacedi byi highi 

energyi nodes.i Soi therei isi increasedi ratei ofi successfuli packeti transmissioni ini casei ofi thisi worki comparedi 

toi CRP.Ini anynetwork,i iti isi obligatoryi toi havei advancedi throughputi i.e.i essentiali toi upsurgei ratei ofi 

positivei packeti transmission.Ini datai transmission,i networki throughputi isi thei amounti ofi datai movedi 
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successfullyi fromi onei placei toi anotheri ini ai giveni timei periodi andi measuredi ini bitsi peri second.CRPi havei 

loweri throughputi asi comparei toi EMcRP. Ini thisi simulationi alli thei simulationi isi beingi carriedi outi withi 

fouri differenti mobilityi leveli i.e.i 25,i 50,i 75,i 100i m/s.i Throughputi isi alsoi beingi checki overi thisi mobilityi 

leveli andi iti isi observedi thati withi differenti mobilityi Throughputi isi beingi change.i Proposedi methodologyi 

EMcRPi isi givei besti performancei withi 25m/si mobilityi whereasi Existingi techniquei CRPi alsoi providei itsi 

besti performancei overi 75i m/si mobilityi asi showni ini figurei 14i andi 15. Whereasi oni comparativei analysisi 

ofi bothi thei techniquei EMcRPi andi CRPi iti isi observedi thati EMcRPi givesi higheri throughputi overi alli thei 

mobilityi leveli asi showni ini figurei 16i (a),(b)i and 17 (c)i andi (d)i withi 25,i 50,i 75i andi 100i m/si mobility. 

 

 

Fig. 6 Proposed Flow Chart for EM Clustering using Gaussian Mixture Models 

 

 
 

Fig. 7 Packet delivery ratio of EMcRP with varying mobility 
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Fig. 8 Packet delivery ratio of CRP with varying mobility 

 

 

Fig. 9 Packet delivery ratio comparative analysis over different mobility level 

 

Fig. 10 Packet delivery ratio comparative analysis over different mobility level 



Vol-8 Issue-1 2022               IJARIIE-ISSN(O)-2395-4396 
   

15918 www.ijariie.com 467 

 

Fig. 11 Throughput of EMcRP with varying mobility 

 

4. Conclusion 

 
Thisi dissertationi proposesi thei protocoli fori energyi efficienti routingi overi WSN.i Thei implementedi 

protocoli triesi toi migratei loweri energyi nodei towardsi lessi traffici andi distributei higheri energyi nodei 

overi heavyi traf fici sectioni ofi network.i Gaussian Mixture Models i isi usedi toi checki thei energyi 

consumedi ini packeti transmissioni andi receptioni andi alsoi usedi toi selecti ai pathi usingi neighbori nodesi 

withi higheri residuali energy.i Nodei isi selectedi fromi lowi traffici areai havingi higheri residuali energyi 

limiti toi deliveri supplementi supporti toi lowi energyi nodei ini highi traffici zone. 
 

 

 

Fig. 12 Throughput of CRP with varying mobility 
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Fig. 13 Throughput comparative analysis over different mobility level 

 

 

Fig. 13 Throughput comparative analysis over different mobility level 

 

Fig. 14 Throughput comparative analysis over different mobility level 

Ini thisi work,i routingi protocolsi andi thei energyi conservationi methodsi conservei thei energyi ofi thei activei 

nodei fromi depleting.i Wei arei balancingi thei energyi consumptioni ini thei networki andi improvingi thei 

networki lifetime.Thei researchi worki showsi enhancedi packeti deliveryi ratioi andi throughputi overi differenti 

mobilityi leveli andi iti isi observedi thati ati 75i m/si bothi thei methodi havingi higheri packeti deliveryi ratioi 

whereasi ati 25m/si mobilityi EMcRPi achievei higheri throughputi andi ati 75m/si CRPi achievei itsi besti 

throughput.i Buti oni comparativei analysisi EMcRPi givesi betteri performancei overi differenti mobilityi oni bothi 

packeti deliveryi ratioi andi throughputi evaluationi parameter. Thei implementedi protocoli achievesi highi energyi 

efficiency,i asi indicatedi byi thei simulationi results.Ini futurei work,i the routingi protocoli cani bei improvedi byi 
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takingi parametersi relatedi toi qualityi ofi servicei andi datai transmissioni latencyi andi tryi toi identifyi attacki 

overi networki thati takei ai benefiti ofi loweri energyi nodei asi maliciousi one. 
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