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ABSTRACT

In this work, MLEACH (Modified Distributec
Energy Efficient Clustering) protocol, a new vati
of LEACH is proposed after survey of LEACH. T
proposed MEEACH is designed for three differe
segregations for the nodes to elongate the stalsili
lifetime of the network. Hence, it increases

heterogeneity & energy level of the network.
LEACH, amplification energy is set same for all d
of transmissions. Using low energy level for ir
cluster transmissions with respect to cluster hige
BS trarsmission leads in saving much amount
energy. Moreover, multi power levels also reduae
packet drop ratio, collisions and/ or interfererioe
other signals. The proposed MEACH outperforms
to existing classical LEACH.

Keyword: LEACH, WSN, RoutingProtocol, M-
LEACH, WSN'’s, Cluster Head, Thresh

I INTRODUCTION

Everybody in current scenarimmeed immediat

information in every aspect of our liveFor achieving
this need, several networks are designed to

information. AdHoc networks give infrastructi-less
communication. Multi hop networks were designo
give more liberty of movement. lnase ofwireless
sensor networks, that device normally is terme
sensor, node or mote anchds its own limitations i.¢
it must be capable of sensing, processing

transmitting/ receiving. Each node hendso require
a power source to perfornall these operatics.
Considering applications of wireless sensor netg
installing a battery on each sensor node is a It
solution. Furthermordimiting use of power is one «
the key challenges in wireless sensor networkss@

batteries must be smart enough toe a node
maximum life despite of being tiny siz:

Any technology that is in process of its developm
give a lot of challenges. In the same way, wire
sensor networks do. Sensing, computing
transcieving by tiny sized sensors with po
constraintis not a simple thing. Hence this is 1
major concern for scientists and researchers.
optimize node’s life time, we need to focus on s
algorithms, protocols and physical circuitries tban
make maximum out of limited power soul

In any network especially wireless multi hc
networks, for efficient performance, its protocoigst
be very efficient. Numerous protocols are develc
that address power problem in sensor networks.

prominent routing algorithms can be categorized
three types i.edirect transmission algorithms, hop
hop transmission algorithms and cluster be
algorithms.

Another problem that persists is to handle bulk
information sensed and passed over by every no
a network. (A WSN may consist of thousands
nodes) For that data aggregation and data fu:
algorithms work, however there is always a room
betterment. In an efficient wireless sensor netw
we need efficient routing protocol that has lowthog
overhead and well organized data aggrege
mecharmsms to increase good put of network anc
save limited power of sensor na

In next sections, we discuss about the work don
cluster based routing of wireless sensor netw
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along with areas which need modifications to enean€HR). In MT-CHR, a new probability of being a
efficiency. Later, some modifications are mademe o cluster head, for any node in any round, has been
of most prominent routing protocol. Finally,proposed which agrees fairly with the assumptions
experiments along with comparisons are made amdroduced in LEACH protocol [2].
discussed briefly.

The sensors node around the base station (BSaotill
. RELATED WORK as communicator for the sensors which are far from
Wireless Sensor Networks are regarded as signific&885 [3], so by using the clustering algorithms agstec
developments of 21st century [1] and have gainedth Kmeans method can help the sensor nodes to
worldwide attention due to their intensive use iextended and maintain their live time which extends
surveillance systems, medical, home and militathe live time of the network overall. There are
operations. The sensor nodes are deployed different ways to design cluster-based WSNs. Since
extremely large number in these networks to enald# neigh boring sensor nodes normally have theesam
reliable surveillance and effective monitoring oflata of the same event and each node transmit to BS
environment. In recent years, most of the reseaschandividually, this cause energy consumption and the
have shown interest in designing energy efficiemodes will last very short time. Cluster-Head
protocols for gathering essential data from tharchitectures reduce the energy consumption. Al th
environment. This is because sensor nodes arayattéluster-Head transmit the data directly to (BS) tihet
operated which depletes quickly with each operatioother nodes will only transmit the collected data t
Cluster-based protocols are known to provide bett€éH. Hence the cluster-head selection will determine
results than other routing protocols in terms dhe lifetime of the network [3].
resilience, energy efficiency, data integration and
scalability. In this paper, we discuss the most@ive In the previous years, many new routing procedures
hierarchical clustering protocol called as LEACHhave been established for wireless sensor netwigrk [
(Low Energy Adaptive Clustering Hierarchy) alond.ow Energy Adaptive Clustering Hierarchy (LEACH)
with its issues and drawbacks. An exhaustive seanmtocedure is possibly the main important clustering
on variants of LEACH protocol has been conductedrocedure for wireless sensor network which
We present the taxonomy of various descendantsaaicomplishes the standard routing protocol by using
LEACH protocol and compare their performanceadaptive gathering system [5]. It uses single hop
based on metrics such as scalability, data aggoegat communication and works in series and every roend i
mobility etc. additionally distributed into two parts:

1. Setup phase
A popular protocol, in the context of dynami@. Steady-state phase.
clustering, is the Low Energy Adaptive Clustering
Hierarchy (LEACH) protocol [2]. LEACH protocol In the setup phase, the nodes are distributedsmoe
distributes cluster head selection randomly throaljh clusters dynamically and a cluster-head (CH)
nodes, allowing more efficient power distributionglected randomly among the cluster nodes for every
resulting in being one of the widely known protacolcluster. While making clusters, an integer in thges
in WSNsThere are many existing clustering protocolsto 1 is elected randomly and the same is linkegd w
that aim at making the sensor network stagy threshold, t(h). The node is made as a group head
functioning longer out of which Low-Energyfor the present round, if chosen valuet(h); else th
Adaptive Clustering Hierarchy (LEACH) [2] andnode continues to stay as a child node. The thlgsho
Threshold-based LEACH (T-LEACH) protocols. T4(h) is deS|gned with the support of equation (1).
LEACH protocol takes advantage of LEACH main Iﬂ
deficiency, which is about having high control fh E Ef
overhead. In other words, T-LEACH proposes that [1 |r mM
cluster heads do not have to turn over every rdautd ffh) = Pb*In
rather every batch of rounds. Nodes will keep syvi
as cluster heads as long as their energy is hitjaer {] !fh E E
a threshold energy. This article imposes upon major !
drawbacks of T-LEACH and proposes a Modified
Threshold-based Cluster Head Replacement (MWhere =P, amount of the CH nodes between all the
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Nodes, sensed data from each node use much energy. To
1, = number of the round overcome this problem, concept of Directed Diffusio
G.= group of the nodes that have not yet been Gkbs introduced that discuss data processing and
nodes throughout the firstAffounds. dissemination [2]. Estrin et.al [3] worked on an

hierarchical clustering mechanism dealing with
Based on TDMA (Time Division Multiple Access)asymmetric communication for power saving in
schedule, a node directs its recognized and sttatd sensor nodes. Jiang et.al presented a cluster based
to its CH. Once a CH collects all the statistiesfrits routing protocol (CBRP) [4]. According to this
member nodes, it sends the collective value tBtBe mechanism, all participating nodes of network are
[4]. distributed in 2-hop cluster. Though this protol

not much energy efficient for wireless sensor nodes
In steady phase, cluster nodes send their datheto however, it gives way to hierarchical clustering
cluster head. The member sensors in each cluster algorithms. Clustering for energy conservation is
communicate only with the cluster head via a singfgoven as efficient mechanism for wireless sensor
hop transmission. Cluster head aggregates all thetworks [5, 6]. When a sensor network is deployed,
collected data and forwards data to the base statiodes establish clusters and nominate one node from
either directly or via other cluster head alongwilie each cluster as a cluster head. These cluster head
static route defined in the source code. Aftarodes are responsible for receiving data from other
predefined time, the network againgoes back to thedes of cluster, do data aggregation/ fusion of

set-up phase. received data and transmit it to base stationhis t
way, bandwidth consumption and life time of network
MERITSAND DEMERITS: Is optimized [7]. In [8] authors give concept ofan

1. The Cluster Heads aggregates the whole data. cluster communication. They prove that regardldss o
2. Single hop routing from nodes to cluster head ftansmitting fused data direct from cluster head to
results in saving energy base station, if data is transmitted in multipleoé®
3. Itincreases the lifetime of the sensor network. i.e. from one cluster head to another and finadly t
4. Clusters are divided randomly, which results ihase station, it would further enhance network life

uneven distribution of Clusters. time.

5. Uses homogeneous network.

6. Number of clusters to be formed is not optimizedM. Tahir et.al [21] introduces link quality metric to
divide a network into three logical portions resgt

To cover with these constraints, initially directn lower routing overhead. Authors of [22] preserve

transmission approach was discussed [6]. In diremtergy in WSN’'s by differentiating idle and

transmission, a node sense data from its environmeperational mode of a sensor node.

and transmits it straight to base station. Thishoebt

no doubt, ensures data security however; on ther otiuthors of [9, 10] states that nodes having highaih

hand we have to compromise on node’s life time d@smergy will be selected as cluster heads (in cése o

to excessive power consumption (if BS is far awayfjeterogeneous sensor networks). While according [11

Hence, using direct transmission technique, ndas t12, and 13] any node that lie within network can be

are far away from BS die early as they require moedected as a cluster head. Stable Election Protocol

power to propagate their signal, making a portibn ¢SEP) gives weighted probability to each node of

field vacant for sensing. becoming a cluster head [11]. In DEEC [12] existing
energy in node is election criteria of a node todmee

To solve this problem, minimum transmission energycluster head.

(MTE) emerged. In this technique, data is transditt

to base stations via multi hop. This gives birth tbEACH [1], TEEN [14], SEP [11], DEEC [12] and

almost same problem we faced in direct transmissidPEGASIS [15] are prominent routing techniques for

Difference is only this that in minimum transmigsio wireless sensor networks. Main procedure of elgctin

energy algorithm, far away nodes remain alive longe cluster head was given by LEACH and that is

with respect to the nodes nearer to BS. ReasomteHiurther enhanced by SEP and DEEC. TEEN

early expiry of nearer nodes is routing of all dat@troduces the concept of thresholds that givesdgoo

traffic to base station. Moreover, transmittingkbof results in network life time by showing reactive
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nature. These thresholds can be implemented in ayster heads are replaced and whole cluster fawmat
routing protocol to enhance its performance witprocess is undertaken. We, in this work, modify
respect to utility or application. Considering LEAC LEACH by introducing “efficient cluster head
the algorithm is divided into three parts, i.eteplacement schemeltis a threshold in cluster head
advertising phase, Cluster Set up phase afamation for very next round. If existing clusteas
Scheduling phase. not spent much energy during its tenure and hag mor
energy than required threshold, it will remain tdus
LEACH gives birth to many protocols. Thehead for the next round as well. This is how, eperg
procedures of this protocol are compact and waellasted in routing packets for new cluster head and
coped with homogeneous sensor environmemtuster formation can be saved. If cluster headédss
According to this protocol, for every round, newenergy than required threshold, it will be replaced
cluster head is elected and hence new clustacording to LEACH algorithm. Besides limiting
formation is required. This leads to unnecessaeyergy utilization in cluster formation, we also
routing overhead resulting in excessive use oftéchi introduce two different levels of power to amplify
energy. If a cluster head has not utilized muclitoof signals according to nature of transmission. B#lgica
energy during previous round, than there ihere can be three modes of transmission in aeclust
probability that some low energy node may replaceliased network.
as a cluster head in next cluster head electiooggso 1. Intra Cluster Transmission
There is a need to limit change of cluster heads At Inter Cluster Transmission
every round considering residual energy of existir}y Cluster Head To Base Station Transmission
cluster head. Hence an efficient cluster head
replacement algorithm is required to conserve gnergintra Cluster Transmission deals with all the
communication within a cluster i.e. cluster member’
In clustering protocols as LEACH, nodes use samsense data and report sensed data to cluster Tiead.
amplification energy to transmit data regardless tfansmission/ reception between two clusters heads
distance between transmitter and receiver. Tman be termed as inter cluster transmission while a
preserve energy, there should also be transmisswuster head transmitting its data straight to base
mechanisms that specify required amplificatiostation lies under the caption of cluster head aseb
energy for communicating with cluster head or basgation transmission.
station. For example, transmitting a packet totelus
head with same amplification power level as requiraMinimum amplification energy required for inter
by a node located at farthest end of network tebaduster or cluster head to BS communication and
station results in wastage of energy. One soluteom amplification energy required for intra cluster
be having global knowledge of network and thecommunication cannot be same. In LEACH,
nodes decide how much they need to amplify signamplification energy is set same for all kinds of
Locating and calculating distances with in fultransmissions. Using low energy level for intrastés
network topology needs lot of routing and so, thisansmissions with respect to cluster head to BS
approach do not work for saving energy. To solweansmission leads in saving much amount of energy.
above mentioned problems, we propose twdoreover, multi power levels also reduce the packet
mechanisms i.e. efficient cluster head replacematop ratio, collisions and/ or interference for eith

and dual transmitting power levels. signals. In this context, we assume that a cluater
maximum may spread into an area oX10n¥ in a
i, PROPOSEDMETHODOLOGY field of 100<100n¥. Energy that is enough to transmit

Our work is based on LEACH protocol that can bat far ends of a field of 10000 must be lowered
extended further for other protocols. Basically, w&0 times for intra-cluster transmission. When aenod
introduce two techniques to raise network life timact as a Cluster head, routing protocol informtoit
and throughput. To understand our proposed schemse high power amplification and in next round, whe
we have to understand mechanism given by LEACkhat node becomes acluster member, routing protocol
This protocol changes the cluster head at evergdouswitches it to low level power amplification. Fihal

and once a cluster head is formed, it will not gebft and hard threshold schemes are also implerhente
another chance for nextplrounds. For every round,in M-LEACH that gives better results.
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— FND (First Node Dead): The time span from start to

Stat when the first node dead is called FND (First Node
B Dead).
Creat one cluster around sink
“"‘”d'“"ldm‘“ HND (Half number of Nodes Dead): What's more,
¥ the round when half of the nodes die is called HND
o (Half number of Nodes Dead).

cluster

v

closest neighbor to become
cluster head for next round

v

SV 2 Threshold i
YES NO

i
Ask its next closest neighbor

Acoept the rol of cluster which is not cluster head to

head
qu

Node i finishes the setup of cluster, enters the

become cluster head

steady-state and transfers data

YES \
CH <T(n)
NO

V

sv=0

Figure 1: Proposed M-LEACH Flow Chart

V. SIMULATION RESULTS& DISCUSSION

All the simulations are conducted using MATLAB
(R2013b).For the simulation in MATLAB following
parameters are taken as the benchmark:

Network Parameters Value
Network Field Size 100 X 100 m?
Number of Nodes 100
Initial Energy of Sensor Nodes (E,) 0.5]
Packet / Message Size 4000 bits
Transceiver idle state energy consumption (E,,..) 50 n]/bit
Data Aggregation/ Fusion Energy consumption (Ef,) 10 nJ/bit/report
Amplification Energy (Cluster to BS) (Eyn,) 0.0013p]/bit/m2
Energy Consumption of Data Gathering Cluster Head (Ep,) 5n]/bit/signal
Threshold Distance (d,) 70m
Pope 0.1

Table 1: Parameters for simulation of our proposed
M-LEACH implementation

IV.1 NETWORK LIFE TIME / DEAD &
ALIVE NODES

To examine the performance of wireless sensor

networks some characterization parameters are

generally used. These parameters are related to

number of nodes, alive or dead & network life time

span. Some of them are:
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Figure 2: Number of Alive Nodes vs Rounds
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