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ABSTRACT

In this paper, the LEACH protocol for the WSN haween reported. The main requirements of WSN are to
improve the lifetime and energy efficiency of netlwoHere, our proposed protocol has been improtiglifetime and
energy efficiency of WSN network. In this work wectis in the residual energy of sensor nodes ta #lecluster head of
any cluster formation. This proposed has given camive study of three cluster heads called imprdwe

LEACH protocol and HEED on the basis energy efficieand lifetime.
KEYWORDS: Wireless Sensor Networks (WSN), Cluster Head Elact EACH and HEED Protocol

I. INTRODUCTION

The wireless sensor network has many sensor ntdese nodes can forward the information and coopevih
each other to accomplish some specific tasks thralig application of communication for wirelessf-sgbanization [1].
The application of sensor nodes can be used in raaegs, such as the military monitoring, environtakenndustry,
medical, industry and agriculture [2]. Because gbasor nodes have small size, cost and other &a@&ensor node has a
battery with limited bandwidth and the capacityulliyy the sensors are arranged in very bad comdit® we consider
about the limited energy of sensors, if we werdésign any wireless sensor network protocol. Atelusead is the main

issue in WSN, so the many strategies and expergnisys to introduce the optimal cluster head.

Many of clustering algorithms [3], [4], [5] and LEXH [3] is one these algorithms dependent on thest€ling in
WSN. LEACH algorithm use randomly strategy to seddccluster-heads (CH), to enhance the lifetime andrgy
consumption of sensors network. LEACH has many awgment protocols [3] [4] which considering theidesl energy
of the nodes, to select the cluster head. HEEp{6focol considers the residual energy and comnatioit cost to select
cluster heads. In this work, we compare our propos&ACH and HEED Protocols. The remainder of tbaper is
organized as follows. Section 2 introduces a rdlaterk, describes the LEACH and HEEDS protocol att®n 3 and
Section 4. Section 5 proposed improvement and sixterio LEACH protocol. Section 6 contains perfonce evaluation

of our scheme throughout simulations results actise7 shows the conclusion.

Il. RELATED WORK

In [7], authors discussed advantages of maintenasuadability and less overheads of wireless sensbwork
clustering. This proposed depend on eight cluggeaitributes to classification of wireless sensetwork clustering, and
then analyzed six clustering algorithms of wirelesssor network clustering, such as LEACH, HEEDGREIS, and etc.,

the authors depend on various attributes to comgastering algorithms of wireless sensor network.
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In [8], discussed some clustering protocols openatiand analyzed clustering algorithms advantages a
limitations. The authors The studded seven algmsthof WSNs clustering, such as LEACH, TEEN, APTEEN,
TL-LEACH, and etc. proposed compared the clustealygprithms of In addition, the survey comparedissemble these

protocols in terms lifetime of network and energynsumption.

The authors [9], presented the WSNSs clusteringritgos, they discussed the major challenges ofteting
algorithms, such as HEED, LEACH and EECS. This psapl considered the residual energy, cluster clizster distance

and delay as a main metrics to compared clustatopyithms for wireless sensor networks.

LEACH [10] is uses a stochastic model for clustesdhselection in WSNs. So the many protocols iasaerding
to leach protocol [11] [12], which is trying to imgve cluster head selection based on the resicherigg of sensors.
Authors in [13], suggest two levels of CHs to opfienits cluster challenging, this proposed callédLEACH. HEED [6]
uses two parameters residual energy and commumicaibst to select cluster heads. Also in [14], mered the
communication between adjacent nodes to seletividdevel of CH. Others studied to improve energyrésponding to

events in the network [15, 16].

In [17], try to reduce the energy consumption in NYySy uses hierarchical structure to any intratelus

communication up to 5-levels. They calculate clueads and hops optimal number.
1. LEACH PROTOCOL

LEACH is a kind of adaptive algorithm to organite thodes into cluster, every cluster have one asdduster
head. [18][19][20][21][22][24]. The process is exgsd in periodical manner; every round consiststvad phases:
First phase building a cluster head and secondeptiata communication. In the first phase, closeeaadake a cluster
dynamically, and one node will be selected as etusead randomly; in the second phase, every nele their data to
cluster head, then cluster head collect the dadasands it to the sink node. The cluster headsuceasnore energy than
ordinary nodes, because heads need to fuse theudéteommunicate with sink node. LEACH algorithnm easure that
each node in one cluster would be selected aseclhstad in equal capability, which makes each romsume energy

relatively equally. The requirement of selectingstér head in LEACH is follows:

Each node produces a random number between O aaddlc¢hecks it with the threshold value T (n) isth
number is less than T (n), and then this node sgmite the number chooses as cluster head. Whenhasdeeen cluster
head, then T (n) is set to 0O, to let the possjbdit other nodes to select is T (n). As the numiferodes which have been
cluster head increases, T (n) will increase, s@tssibility for the rest of nodes to be selectdtimcrease. When there is

only one node left, T (n) =1, which means this nadlebe selected for sure. T (n) could be defimsdollows [23]:

f P
Y n EL
: 1-p=lrmod ff_':l
B

T (n) =0 otherwise (1)

Where p represents the desired percentage of chestels, r represents the current round, and @septs the set
of nodes that have not been cluster-head in thd/fasounds. When the cluster head is selectedjlitannounce other
nodes. Non cluster-head nodes will select a clust@pin with it, according to the distance betwédbem and the cluster
heads. When the cluster heads received all mestaghare with it, they will produce a messagéhattime to inform all

the nodes in their clusters.
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IV. HEED PROTOCOL

Hybrid Energy Efficient Distributed clustering (HBXE [6, 24], is a multi-hop wireless sensor netwolkstering
algorithm that brings an energy-efficient clustgriouting with explicit consideration of energy.fierent from Leach in
the way of elections the cluster head, HEED dodssatect in the cluster head in randomly mannepddormed the
cluster method based on the hybrid combinatioreftivo parameters. The first parameter dependeeresidual energy
of the node, and the second parameter is consgléna cost of communications within the intra-obusElected cluster
head in HEED, depending high average of residuatggncompared to MNs. In addition, one of the majectives for

HEED is to get networks with an evdistributed cluster heads as follows probability.

B e
611‘(; = (—1 4 residual .

prob ~ prob E
max

Where E residual is represent the node with cumesitlual energy. Emax is representing the maxiranergy of
battery. The clustering process requires a numbierations called Niter. Cprob represent thei@hipercentage of cluster

heads among all nodes in the network.

CH prob represent probability of node to becoméuater head. Any iteration i, i < Niter, every uneoed node
elects to become a cluster head with probabilitypf@. After step i, the set of tentative clustead®e SCH, is updated
and a node vi selects its cluster head to be the mgth the lowest cost in SCH. Every node thenbdksiits CHprob and
goes to the next step. If a node elects to becomlaster head, it sends an announcement message tgeselection

status is set to tentative_CH, if its CHprob isldsan 1, or final_CH, if it's CHprob has reached 1

A node considers itself covered if it has heardnfreither a tentative_ CH or a final_CH. If a nodenptetes
HEED execution without selecting a cluster head ithéinal_CH, it considers itself uncovered, ammhaunces itself to be
a cluster head with state final_CH. A tentative_@ibtle can become a regular node at a later iter#tibfinds a lower
cost cluster head. HEED protocol depend on resideradrgy, and communication cost to select clusteadh
The communication cost is the minimum power levelguired by all nodes within the cluster rangedach the cluster
head. The communication cost uses to allow a nbaekelong to several CHS choose the best one ElBHprotocol
each node can join only to one cluster head withlwop only. After a cluster formation, each node loa either elected to

become a CH due to a probability or join a clusterording to CH messages.
V. PROPOSED WORK

We proposed improvement and extension to LEACH qualt and compare our proposed with LEACH and

HEED. The proposed work is as follows:
Cluster Formation

In this work we divide the network area into thesgial regions according to the three optimal ctustenbers.
These three Cluster heads use to manage the datgated from the sensor nodes in each regionhemdsend it to base
station. After the formation of the cluster, thester head will consume more energy than othergs)ogb to achieve a
balance in the levels of energy consumption, wegssigeach ordinary nodes and sub cluster transmgacket and

advertises its ID and residual energy level. Thistelr head monitors advertisements from its orglinades in its regions
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and only one node with highest residual energyl leilebecome as a cluster head in this regionse dthers nodes it will

become directly ordinary nodes.
Cluster Setup

We proposed the sensor network consist three regind one node as spire node to the all netwoidh Ezgion
include 32 sensor nodes, so each region has oreawdluster heads and others work as sub cluséeishand ordinary
nodes. In this work we build the multi-hops in eaefion depend on the position of sensors to séléatwhich region
affiliated and sort the sensor nodes in each regwnlescending depending on residual energy, sdtted the nodes,
we divided it to two groups nodes with highestdaal energy and lowest residual energy. In eaclomethere two groups
one is highest and other is lowest, we select ifjlieclst node with residual energy from the highestig as a cluster head
and others working as sub cluster according tosodied before. We select the lowest node with vedidnergy from the
lowest group as a first ordinary node join to thester head and others working as ordinary nodssifioclusters according
to our sorted before as lowest residual energy.spire node in the sensor network has permissi@olice the congestion

problem in each region.

VI. SYSTEM MODEL

In this paper our proposed protocol was simulatedl @mpared with HEED and LEACH protocol. First Dea
shows in Figure 1, Tenth Dead shows in Figure 2,D8ad shows in Figure 3, Packet to CH shows irufeég4 and

Packet to BS shows in Figure 5. All these figuressibnown below.
The results can be summarized as follows:

e The first death in our proposed occurs at round32@&ad HEED at round 1495, whereas in case of LEAKH

first node dies at round 1075.
* Also the last node death in our proposed occurshrfater than the last node death in case of HEEDL&ACH.
* The packet delivery ratio in our proposed is mbentHEED and LEACH.

Table 1: Statistics Comparison Results of First Deh

Cluster Based | First
Protocols Dead
HEED 1495
LEACH 1075
Proposed 2053
2500
2000
2
5 1500 -
S 1000 -
[ M First Dead
2
500 -
D i
HEED LEACH  PROPOSED

Figure 1: Comparison of LEACH, HEED and our Proposel
Protocols with Respect to First Dead
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Table 2: Statistics Comparison Results of Tenth Deh

HEED 1593
LEACH 1337
Proposed 2315

2500

2000
1500 -
1000 -
0 Tenth Dead
500 -
0 i

HEED LEACH  PROPOSED

No . of Rounds

Figure 2: Comparison of LEACH, HEED and our Propose
Protocols with Respect to Tenth Dead

Table 3: Statistics Comparison Results of All Dead

HEED 3008
LEACH 2496
Proposed 7358
3000
7000
w 6000
k]
€ 5000
Q
= 4000
° i
o 3000 u All Dead
Z 2000 -
1000 -
0 il
HEED LEACH  PROPOSED

Figure 3: Comparison of LEACH, HEED and our
Proposed Protocols with Respect to All Dead

Table 4: Statistics Comparison Results of Packet tGH

HEED 130784
LEACH 158891
Proposed 303458
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Figure 4: Comparison of LEACH, HEED and our
Proposed Protocols with Respect to Packet to CH

Table 5: Statistics Comparison Results of Packet tBS

Cluster Based | Packet
Protocols to BS
HEED 73741
LEACH 19361
Proposed 158891
180000
160000
,, 140000
'g 120000
2 100000
5 80000
<2>' 60000 - B Packet to BS
40000
20000 -
D i
HEED LEACH PROPOSED

Figure 5: Comparison of LEACH, HEED and our
Proposed Protocols with Respect to Packet to BS

VII. CONCLUSIONS

In this work, our proposed which improve LEACH prool in field of lifetime of sensor network and ege
efficient. We observed that our proposed protosohore energy efficient and lifetime as comparisondEED protocol.
And the HEED protocol is more energy efficient difietime as comparisons to LEACH protocol. Whilestifying our
proposed through simulation results, we have irsgéahe lifetime, energy and number of packet ewlreless sensor

network.
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