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Abstract: Wireless sensor networks are used in many important areas like military, vibration monitoring
health monitoring, andindustries etc. Because the sensor nodes has low power, small size, low cost and self-
organizing behavior in harsh environments becomethe WSNs attractive in wide variety of applications. The
important issue in the design of WSNs is energy usage. There are many routingprotocols like: DEEC, DDEEC,
EDEEC, TDEEC, BEENISH, heterogeneous routing, etc. that is used for energy efficiency. Theseprotocols are
used to increase the network lifetime of the wireless sensor networks and decrease the energy consumption of
the nodes. Inheterogeneity protocols clustering is used. Using clustering the whole sensing area is divided into
groups. These groups are also knownas clusters An Optimumclusteringtechnique can low the energy
consumption in WSN andincrease the networklifetime.In WSNenergyismainretainer duringanalyzing the
routingprotocolsfor WSN.
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I.  Introduction
Awirelesssensornetwork(WSN)istypicallycomposedofalargenumberoflow-
costsensornodes,whichworkcollectivelytocarryoutsomereal-
timesensingandmonitoringtaskswithinaspecificarea.[8]. Inwirelesssensornetworkthesensornodesareusedthatmays
ensethe
environment and gather the knowledge from the
observancefieldandcommunicatethroughwirelesslinks. Theinformationcollectedisforwarded,viamultiplehopsrela
ying to a sink (also referred to as controller or monitor)that may use it domestically, or is connected to
alternative networks[5].
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Figurel:ArchitectureofWirelesssensornetwork
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In WSN there is no physical connection between two  sensornodes,avirtual  link
isestablishedbetweensensornodes.The virtual link is capable for transmit and receiving theinformation from
source to destination. The Fig:1 shows

thearchitectureofWirelessSensorNetwork(WSN).InthispaperreviewvariousheterogeneousProtocols.Energyeffici
ency and reliability is one of the most important factorsin WSNs. The objective of the routing protocols is to
extendthe lifetime of the sensor network and reduce the energyconsumptionofthenodes.

Il.  Literature Review
Aslam[2]EnergyefficientroutingprotocolforWirelessSensor Networks (WSNs) is one of the most
challengingtasksforresearcher.Hierarchicalroutingprotocolshavebeenprovedmoreenergyefficientroutingprotocol
s,ascomparetoflatandlocationbasedroutingprotocols.Heterogeneity of nodeswithrespect to their energy level,has
alsoaddedextralifespan  forsensornetwork.Inthispaper, we propose a Centralized Energy Efficient
Clustering(CEEC) routing protocol. We studied that theCEEC
hasmaximumthroughputandnetworklifetimeinwhichnodes

with different energy level are deployed in separate
regions.INCEEC,BSperformscentralclusteringformationinnetwork, with help of central control algorithm of
CEEC.Advance central control algorithm considers four factors forselection of cluster-heads, initial energy of
nodes, residualenergy of nodes,andaverageenergy of each region andlocationofnodes.

Divyaet al [13]thesensornodesarespreadinaregionwhich sense various types of information and then transmitthis
information from node to other nodes or to the final
BS.Thesesensornodessensethevariouschangesintheenvironment like temperature, pressure, etc. The data
sensedbythesenodesarethenapprovedtotheBaseStation(BS)for estimation. Wireless sensor networks are used in
variousapplications like military surveillances, habitat monitoring,forest fire detections, and landslide
detections. This paperpresentsthenewclusteringalgorithmcalledEE-
SEPbymodifyingtheSEP(StableElectionProtocol)forheterogeneous wireless sensor network. Energy Efficient -
SEP protocol is used to increase the number of alive nodesand thereby increasing the energy efficiency, stability
periodand network lifetime and balancing the energy consumption.Simulation results show that proposed
Energy Efficient SEPalgorithmperforms better ascomparedtoSEP.

Kaur [5] The main requirements of wireless sensor networkare to prolong the network lifetime and energy
efficiency. Inthispaper,Heterogeneous-HybridEnergyEfficientDistributedProtocol(H-
HEED)forWirelessSensorNetwork has been proposed to prolong the network lifetime.In H-HEED protocol the
different level of heterogeneity isintroduced: 2-level, 3-level and multi-level in terms of thenode energy and
also the three types of the node are used inH-HEEDprotocolsfortheselectionoftheclusterhead(CH). In H-HEED
protocol the significant improvement inthelifetimeascomparewithHEEDprotocolbecausenumber of rounds is
maximum  with  multi-level H-HEED.Finally the simulation result shows that H-HEED
achieveslongerlifetimeandmoreeffectivedatapacketsincomparisonwiththe HEEDprotocol.

Padmanabhan [7] Wireless Sensor Networks (WSNs) is
anetworkofaninexpensivelowcoverage,sensing,andcomputationnodes. The differencebetweenthe WSN
andthetraditionalwirelessnetworksisthatsensorsareextremely sensitive to energy consumption. Energy saving
isthe main issue in designing the wireless sensor networks.Many researchers have focused only on developing
energyefficientprotocolsforcontinuous-drivenclusteredsensornetworks. In this paper, we propose a modified
algorithm  forLowEnergyAdaptiveClusteringHierarchy(LEACH)protocol.Ourmodifiedprotocolcalled “Energy-
EfficientAdaptive Protocol for Clustered Wireless Sensor Networks(EEAP)” is aimed at prolonging the lifetime
of the sensornetworks by balancing the energy consumption of the nodes.EEAP makes the high residual energy
node to  become  acluster-head. @ The  elector nodes are used to  collect the
energyinformationofthenearestsensornodesandselectthecluster-heads. We compare the performance of our
EEAPalgorithm withthe LEACHprotocol usingsimulations.
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Rehman [9] Discussed in recent few years Wireless SensorNetworks (WSNSs) have seen an increased interest in
variousapplications like borderfield security, disaster managementand medical applications. So large humber of
sensor
nodesaredeployedforsuchapplications,whichcanworkautonomously.DuetosmallpowerbatteriesinWWSNs,efficient
utilization of batterypower is an important factor.Clustering is an efficient technique to extend life time ofsensor
networks by reducingthe energy consumption. In
thispaper,weproposeanewprotocol;EnergyConsumptionRatebasedStableElectionProtocol(ECRSEP).OurCHsele
ctionschemeisbasedontheweightedelectionprobabilities of each node accordingto the EnergyConsumption Rate
(ECR) of each node. We
compareresultsofourproposedprotocolwithLowEnergyAdaptiveClusteringHierarchy(LEACH),DistributedEnerg
yEfficient Clustering (DEEC), Stable Election Protocol(SEP),and Enhanced SEP(ESEP). Our simulation results
showthatourproposedprotocol,ECRSEPoutperformsalltheseprotocolsintermsofnetwork
stabilityandnetworklifetime.

Younis [11] Hybrid Energy Efficient Distributed Clustering(HEED) protocol is an extension of LEACH
protocol, in thisprotocol the residual energy is used as primary parameterwhile other topology features like node
degree, distances toneighbours are used as secondary parameter to attain powerbalancing in network. The
clustering process is split intonumber of iterations, in every iteration nodes that are
notcoveredbyanyclusterheadandthusdoublestheirprobability of becoming a clusterhead. As these energy-
efficient clustering protocols further enables each node
toprobabilisticallyandindependentlydecideitsroleintheclustered network. Moreover they cannot guarantee
optimalelectedset ofclusterheads [29].

. Heterogeneous Protocols
The WSN contain various types of heterogeneous
protocollikeDEEC,DDEEC,EDEECandBEENISH.Theseprotocols are energy efficiency protocol. Using this
protocolwecansavetheenergyofthenodesandimprovethenetwork lifetime. In heterogeneous protocols the three
typesof model is used. These models are two levels, three
levelsandmultilevelheterogeneousmodel.Fortwolevelsheterogeneousmodel followingformulaisused[3]:

EtotalzN(l_ m)Eg+Nm(1 +a)Eo
=NE,(1-m+m+am)
=NE,(1+
am)(1)

E,is the energy level of the normal nodes andE,(1 + a)isthe energy level of advanced nodes where ameans
moreenergyascomparedtonormalnodes.IfNisthetotalnumber of nodes then Nmis the number of advanced
nodeswheremreferstothefractionofadvancednodesand

N(1— m)isthenumberofnormalnodes [3].

For three levels heterogeneous model following formula isused[3]:
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Erorar=N{1—m)Es+Nm(1l—mo)}(14+a)E.+
ngEa(l +b}(2)
Etotai=NEo(1 +m(a+mob))(3)

Inthreelevelsheterogeneousmodelthesupernodeisadded S
upemodesoffractionmoarehavingafactorof
btimesmoreenergythan normalnodessotheirenergy
wsequaltoEq(1 +b). AsNisthetotalnumber
ofnodesinthenetwork then Nmmeistotalnumberofsuper
nodesandNm( 1+maistotalnumberofadvancednodes[3].

ForMultilevelheterogeneousmodelfollowmgformulaisused[3

]:

N N
Etorai=YEo(1 +ai)=Es(N+Ya:)

i=1 i—1

@

[Eo(1 + a:i)] Where Eis the lower bound and a:means
isthemaximumenergyi e moreenergythanthelowerbound E5[3

1
3.1 DEEC(DistributedEnergyEfficientClustering)

DEEC protocol 15 proposed by L. Qmg Q. Zhu, and
M. Wang et al. for energy efficiency. In this protocol the CH
isselected based on probability of the ratio of residual
energy. ThetwotypesenergylevelofnodesisusedinDEE Cprotoc
ol NormalnodesandadvancednodesareusedinDEEC. The
DEEC 1s the two level heterogeneous WSNsmodel In
DEEC the advanced mnodes 1s wused for select
theCHbasedontheresidualenergyofthenodes. Thetotalinitialen
ergyofthenetworkisthesumofenergiesofnormal and advanced
nodes[3].The two level
heterogeneousW SNscontain(am)timesmoreenergyascompare
dtohomogeneousWSNs DEECprotocolcanalsoperformefficie
ntly for multilevel heterogeneous network. The DEECused
thefollowing formula for the normal and advancednode [12].

ir
w:f Sisthenormalnode

(1+am)Kr) i
pi= (1+a)E(r)
Popt ;

1 (1+am)fr)

ifSiisthe advancednode

normal nodes. In DEEC advanced nodes are continuously
aCH and they die more quickly than normal nodes. To
avoidthis problem DDEEC protocol introduces threshold
residualenergy and change the equation 5.The following
formula 1sgiven forthresholdresidualenergy(3].

aEai

Th =E (1+
REV O NN —EawN
(6)
TheaverageprobabilitypiforCHselectionusedimDDEECisgiven

below[3]:

P Pop:Ei(r)
1 forNormalnodes,E(r)=>ThRE

(1+am)Kr) !
I(i+a Ei(r

=' a +ﬂm)-Er}farfldvancednﬂdes,E[(r)}ThREV

1, 1+a)p.Ei(r) .
O forAdv,Nminodes,E(r)=ThREV(1+a
I m)fr) :

)]

3 3EDEEC(EnhancedDistributedEnergyEfficientClusteri
ng)

ThisprotocolisproposedbyP Samieral mEDEECprotocol  the
three level of energy level of nodes is used. Thisprotocol 1s
three level heterogeneous WSN model Normalnodes,
advanced nodes and super nodes are used in EDDEC The
super node is wused for the selection of the CH
becausethesupernodeshavethehighestenergyascomparetonor
mal and advancednodes. Normal nodes contain energyof Eo.
the advancednodes of fraction (m) are having (a)tiumes extra
energy than normal nodes equal to E 1 +
a)whereas_supernodesoffractionmoarehavingafactorof

(b) times more energy than normal nodes so their energy
isequal to Eo(l + b) [3]. EDEEC uses different p(opt)
valuesfornormal advancedandsupernodes so, valueofpunEDE
ECisasfollows as:

Eir P
: Pou l(_ ) if Sisthenormalnod
(1+m(a+m.b))Er) i
(1+a)E(r) e
pert ! ifSiisthe advancednode

T

ifSisthesupernode

®) 1(1+m(a+m.b))Er) i
8

3.2DDEEC(DevelopedDistributedEnergvE fficientClusteri ®
ng)

DDEEC protocol 1s proposed by BrahimFlbhin et al ThresholdforCHselectionis givenbelow:

Thisprotocol 1s also used for energy efficiency. DDEEC 1s p; )

basedonresidualenergyforCHselectiontobalanceitoverthe : 1-p.(rmed ) 1 if ;E6

entirenetwork DDEECusessamemethodforestimationof i T i

averageenergyinthenetworkandCHselectionalgorithmbasedo ] ¢ifp ; "

nresidualenergvasimplementedinDEEC. T(S:d= 1-p.(rmodl) €6

DifferencebetweenDDEECandDEE Ciscenteredm i i E

expressionthatdefinesprobabilityfornormalandadvancednode 1% v cem

stobeaCH[10] Theadvancednodeshavehighest 1-p.(rmod*)

energyandthenormalnodeshavethelowestenergysothe 1 i i )

advancednodesareusedforselectionCHascomparedto 0 Otherwise
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34BEENISH(BalancedEnergyEfficientNetworkIntegrate
d Super HeterogeneousProtocol)

BEENISH protocol 15 an energy efficient routing
protocolusedinwirelesssensornetwork. Thisprotecolispropose
dbyT N.Qureshi N Javaid A H Khan A Iqbal E Akhtar, M.
Ishfaq. In BEENISH the cluster head (CH) 1sselected on the
basis of residual energy of thenodes.
TheCHrequiresmoreenergyascomparetomembernodes BEEN
ISHisworkslike DEEC. InDEEC twotvpesof nodes
areused:normalandtheadvancednodesbutinBEENISH
thefourtypesofnodesarensednormal advance superand
ultra-super nodes. The ultra-super nodes are selected for
CHas compare to normal, advance and super nodes. Because

epoch mnirounds When all thenodes have same every
levelateachepoch selectingtheaverageprobabilitypito be
pope Ncan ensure that there are popr NCHs every round
andapproximately all nodes die at the same time If nodes
arehavingdifferentenergythennodeswithmoreenergyhavep;lar
gerthanpep:[1].
TheaverageenergyofrihroundinBEENISHcanbeobtamedasfol
lows[1]:

Tr=E '
(10) N Z'Dm](l_R.}
In real, WSN has more energy levels of nodes.CH is
selectedbasedontheprobabilityforeveryenergylevel Theproba

theBEENISHusesthemoreenergylevelofnodes soBEENISHpr bility for normal. advance. super node and ultra-
ovidethebetterresultascomparedtoDEEC. supernodesaregivenbelow[1]:

Letp= Lisprn?babﬂiryoﬁlodetcbcconmcHduring £

Font®) ifSisthenormalnode
1
{1+miat+mgi—a+ —bdu)))E(r)
I A ifSistheadvancednode
p= {L+m(ﬂ+m”(_ﬂ-§g&ﬁ5—_ﬁaﬂ%}j E(r) N (1 1}

Il g e

ifSisthespernode
L

Li1+m(a+mo(—a+b+mi(=b+u)1))E(r)

ThresholdiscalculatedforCHselectionofnormal advanced, sup

erandulira-

';upemcdesbypurlingabcvelylluesiq?tgué};ionbelcw[1 I:
T(S;}:{l-p[(l'l?wdl:l N t (12)

ODotherwise

In the equation of T(5:), we find that nodes with
greaterremainmgenergyE;
(r)atroundraremorepossiblytobecome CH as compare to
low energy nodes. The aim of thismechamism 1s to efficiently
dividethe energy consumption mnthe network and extend the
stability period which 1s
definedbyfirstnodedieandnetworklifetimedefinedbylastnoded
1e fromthestart of WSN [1].

4. Conclusions

Inthispaper.thevariousheterogeneousprotocelsfortheenergy
efficiency are discussed. The energy efficiency 1s themain
issue for WSN. The WSN 1s used in many areas asdiscussed
above. The requirement of each area is more thenetwork
lifetime  and  decreases the energy consumption
Alltheseprotocolovercometheproblemofenergyconsumption.
TheBEENISHprotocolisalsousedforenergy efficiency
purpese. Ultra super nodes is used for CH.CH consume more
energy as compare with another nodes. InNBEENISH become
CH on the bases of residual energy
levelofnodes TheBEENISHprotocolistheheterogeneousproto
colanditperformbetterthantheotherexitingclustering protocels
m heterogeneous environment of
WSN _BEENISHismostefficientprotocolintermofstabilityper:
od, longer lifetime of mnetwork and send more
effectivemessage or packetto the BSthanthe otherprotocol.

if Sistheultra—supernode
i
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