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ABSTRACT

In this work, MLEACH (Modified Distributec
Energy Efficient Clustering) protocol, a new vati
of LEACH is proposed. The proposec-LEACH is
designed for three different segregations fo nodes
to elongate the stability & lifetime of the netwo
Hence, it increases the heterogeneity & energyl

of the network. In LEACH, amplification energy ist.
same for all kinds of transmissions. Using low e¢
level for intra cluster transmissie with respect t
cluster head to BS transmission leads in savinghr
amount of energy. Moreover, multi power levels ¢
reduce the packet drop ratio, collisions and/
interference for other signals. The proposec-

LEACH outperforms in all other exing LEACH
variants when compared for FND, HND & LN

Keyword: LEACH, WSN, Routing Protocol, -
LEACH, Efficient Clusteng, Cluster Head, FNLC
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l. INTRODUCTION

Everybody in current scenario need immed
information in every aspect of our lives. For aging
this need, several networks are designed to
information. AdHoc networks give infrastructi-less
communication. Multi hop networks were designer
give more liberty of movement. In case of wirel
sensor networks, that device normally is terme
sensor, node or mote and it has its own limitatica:
it must be capable of sensing, processing
transmitting/ receiving. Each node hence alsoire
a power source to perform all these operati
Considering applications of wireless sensor netw
installing a battery on each sensor node is a it
solution. Furthermore, limiting use of power is afe
the key challenges in wireless sensor iorks. These
batteries must be smart enough to give a 1
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
constraint is not a simple thing. Hence this is
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 sour

In any network especially wireless multi h
networks, for efficientperformance its protocols
must be very efficient. Numerous protocols
developed that address power problem in se
networks. Most promineniouting algorithms can t
categorized into three type¢i.e. direct transmission
algorithms, hop to hop transmission algorithms
cluster based algorithms.

Another problem that persists is to handle bulk
information sensed and passed over by evere of
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 lowting
overhead and well organized data aggrege
mechanisms to increase good put of network ar
save limited power of sensor na

In next sections, we discuss about the work don
cluster based routing of wireless sensor netw
along with areasvhich need modifications to enhar
efficiency. Later, some modifications are made e
of most prominent routing protocol. Final
experiments along with comparisons are made
discussed briefly.
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. RELATED WORK

Manufacturing of cheap wirelesensor nodes havir
sufficient computation and transmitting/ receiv

powers are available now. Hence hundreds of n

can be deployed in a network for any requ

application. These sensor nodes have a limited p
which must be utilized in very prise manner to
increase node’s life. No doubt efficient circuit

necessary for efficient use of energy, howe
routing protocol running on the network plays al
role in bandwidth consumption, security and ene
conservations as well (considering W's).

To cover with these constraints, initially dire
transmission approach was discussed [1]. In d
transmission, a node sense data from its enviroh

and transmits it straight to base station. Thishoe}
no doubt, ensures data secuhigwever on the other
hand we have to compromise on node’s life time

to excessive power consumption (if BS is far aw
Hence, using direct transmission technique, ndut
are far away from BS die early as they require n
power to propagate their signahaking a portion o
field vacant for sensing.

To solve this problem, minimum transmission ene
(MTE) emerged. In this technique, data is transd
to base stations via multi hop. This gives birtr
almost same problem we faced in direct transmi.
Difference is only this that in minimum transmiss
energy algorithm, far away nodes remain alive loi
with respect to the nodes nearer to BS. Reasomd
early expiry of nearer nodes is routing of all c
traffic to base station. Moreover, trantting bulk of
sensed data from each node use much energ
overcome this problem, concept of Directed Diffun
was introduced that discuss data processing
dissemination [2]. Estrin ET. AI3] worked on ar
hierarchical clustering mechanism dealing th
asymmetric communication for power saving
sensor nodes. Jiang et.al presented a cluster
routing protocol (CBRP) [4]. According to tfF
mechanism, all participating nodes of network
distributed in Zhop cluster. Though this protocol
not much energy efficient for wireless sensor na
however, it gives way to hierarchical cluster
algorithms. Clustering for energy conservation
proven as efficient mechanism for wireless sel
networks [5, 6]. When a sensor network is deplo
nodes emblish clusters and nominate one node f
each cluster as a cluster head. These cluster
nodes are responsible for receiving data from c

nodes of cluster, do data aggregation/ fusior
received data and transmit it to base station.his
way, bandwidth consumption and life time of netw
is optimized [7]. In [8] authors give concept otdn
cluster communication. They prove that regardlds
transmitting fused data direct from cluster heac
base station, if data is transmitted in multihopes
i.e. from one cluster head to another and finatl
base station, it would further enhance network
time.

M. Tahir ET. Al[21] introduces link quality metric 1
divide a network into three logical portions resgt
in lower routing overhead. uthors of [22] preserve
energy in WSN’s by differentiating idle a
operational mode of a sensor n

Authors of [9, 10] states that nodes having higtiaih
energy will be selected as cluster heads (in cés
heterogeneous sensor networks). While rding [11,
12, and 13] any node that lie within network car
elected as a cluster head. Stable Election Pro
(SEP) gives weighted probability to each node
becoming a cluster head [11]. In DEEC [12] exis!
energy in node is election criteria ¢ node to become
a cluster head.

LEACH [1], TEEN [14], SEP [11], DEEC [12] ar
PEGASIS [15] are prominent routing techniques
wireless sensor networks. Main procedure of elgc
a cluster head was given by LEACH and tha
further enhanced by SEP anDEEC. TEEN
introduces the concept of thresholds that givesdi
results in network life time by showing react
nature. These thresholds can be implemented ir
routing protocol to enhance its performance \
respect to utility or application. Consiing LEACH,
the algorithm is divided into three parts,
advertising phase, Cluster Set up phase
Scheduling phase.

LEACH gives birth to many protocols. TI
procedures of this protocol are compact and
coped with homogeneous sensor environn
According to this protocol, for every round, n
cluster head is elected and hence new ch
formation is required. This leads to unneces
routing overhead resulting in excessive use oftéd
energy. If a cluster head has not utilized muclits
enggy during previous round, than there
probability that some low energy node may repla
as a cluster head in next cluster head electiooess
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There is a need to limit change of cluster heac
every round considering residual energy of exis
cluster head. Hence an efficient cluster h
replacement algorithm is required to conserve en

In clustering protocols as LEACH, nodes use s
amplification energy to transmit data regardles:
distance between transmitter and receiver.
preserveenergy, there should also ltransmission
mechanisms that specifyrequired amplificatior
energy for communicating with cluster head or t
station. For example, transmitting a packet totel
head with same amplification power level as reql
by a nale located at farthest end of network to &
station results in wastage of ener@ne solution cal
be having global knowledge of network and t
nodes decide how much they need to amplify sic
Locating and calculating distances with in f
network ppology needs lot of routing and so, t
approach do not work for saving energy. To st
above mentioned problems, we propose
mechanismsi. Eefficient cluster head replacem
and dual transmitting power levels.

1. PROPOSEDMETHODOLOGY

Our work is based on LEACH protocol that can
extended further for other protocols. Basically,
introduce two techniques to raise network life t
and throughput. To understand our proposed sch
we have to understand mechanism given by LEA
This protocol changes the cluster head at every r
and once a cluster head is formed, it will not
another chance for nextplrounds. For every roun
cluster heads are replaced and whole cluster fasm
process is undertaken. We, in this work, mor
LEACH by introducing “efficient cluster heac
replacement schemeft is a threshold in cluster he
formation for very next round. If existing clusteas
not spent much energy during its tenure and hag
energy than required threshold, it will remaluster
head for the next round as well. This is how, en
wasted in routing packets for new cluster head
cluster formation can be saved. If cluster headédes
energy than required threshold, it will be repla
according to LEACH algorithm. Besis limiting
energy utilization in cluster formation, we a
introduce two different levels of power to ampl
signals according to nature of transmission. Bégic
there can be three modes of transmission in aetl
based network.

1. Intra Cluster Transmission

2. Inter Cluster Transmission

3. Cluster Head To Base Station Transmis

Intra Cluster Transmission deals with all
communication within a cluster i.e. cluster mem$
sense data and report sensed data to cluster Hea
transmission/ receptiobetween two clusters hea
can be termed as inter cluster transmission wh
cluster head transmitting its data straight to t
station lies under the caption of cluster headdse
station transmission.

Minimum amplification energy required for in
cluster or cluster head to BS communication
amplification energy required for intra clus
communication cannot be same. In LEAC
amplification energy is set same for all kinds
transmissions. Using low energy level for intrastéu
transmissionswith respect to cluster head to |
transmission leads in saving much amount of en¢
Moreover, multi power levels also reduce the pa
drop ratio, collisions and/ or interference for et
signals. In this context, we assume that a clust
maximummay spread into an area 10X10n¥ in a
field of 200X100m?. Energy that is enough to transi
at far ends of a field of 1X100n? must be lowered
10 times for intrecluster transmission. When a nc
act as a Cluster head, routing protocol informs
usehigh power amplification and in next round, wt
that node becomescdiuster member, routing protoc
switches it to low level power amplification. Fihal
soft and hard threshold schemes are also impleiwh
in M-LEACH that gives better resul
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V. SIMULATION RESULTS & DISCUSSION
All the simulations are conducted using MATL/
(R2013b).For the simulation in MATLAB followin
parameters are taken as the benchn- =~

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 (Eg,) 10 n]/bit/report
Amplification Energy (Cluster to BS) (E,,,) 0.0013p]/bit/m2
Energy Consumption of Data Gathering Cluster Head (Ep ) 5n]/bit/signal
Threshold Distance (d,) 70m
Popt 0.1

Table 1:Parameters for simulation of our propo:
M-LEACH implementatio

IV.1 Network LifeTime/Dead & Alive Nodes
To examine the performance of wireless se
networks some characterization parameters
generally used. These parameters are relate
number of nodes, alive or dead & network life ti
span. Some of them are:

FND (First Node Dead):
The time span from start to when the first nodedc
is called FND (First Node Dead).

HND (Half number of Nodes Dead):
What's more, the round when half the nodes die
called HND (Half number of Nodes Dea

LND (Last Node Dead):

Another measure is LND (Last Node Dead), whic
the time span from the time zero to when thereis
live node in the network.
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Figure 3: Number of Alive Nodes vs Rols
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V.2 Simulation Result Summary
The simulation results gfroposed Modifie-LEACH
are tabulated in table 2.

Proposed

1020 1420 1820 7x 10* 7x 10*

LEACH

Table 2: Simulation resuummaryfor
FND, HND & DND

IV.3 ResultsComparison
A comparison is made of this propose-LEACH
protocol with classical LEACH protoc:
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Figure 9: Comparison of Packets Transmi
To Base Station
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Figure 10: Comparison of Packets Transmitted tc

LEACH 200 430 710

T-LEACH [2] 170 580 790

MT-CHR [2] 330 770 910

C-DTB-CHR [2] 410 890 1170

DEEC [3] 870 1130 1270

CH-LEACH [3] 750 1500 1700

MS-LEACH [4] 946 1120 1180

IDE-LEACH [4] 1007 1122 1200

Proposed M-LEACH 1020 1420 1820

Table 3: Simulation Result Comparri:

Lifetime Comparison
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ELEACH ET-LEACH[2] W MT-CHR [2]
WCDTBCHR[2] EDEEC[3] W CH-LEACH [3]
@ MS-LEACH [4] W IDE-LEACH [4] @ Proposed M-LEACH
Figure 11: Comparison of Propose«-LEACH with
other Variant
V. CONCLUSION

In this work, we give a brief discussion on emengs
of cluster based routing in wireless sensor netau
We also propose MEACH, a new variant ¢
LEACH that can further be utilized in other cluster
routing protocols for better efficiency. In this rk,
M-LEACH (Modified Distributed Energy Efficier
Clustering) protocol, a new variant of LEACH
proposed. The proposed MEACH is designed fo
three different segregations for the nodes to elte
the stability &lifetime of the network. Hence,
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increases the heterogeneity & energy level of
network. In LEACH, amplification energy is set sa
for all kinds of transmissions. Using low energydk
for intra cluster transmissions with respect tostgu
head to BS transmission leads in saving muchunt
of energy. Moreover, multi power levels also red
the packet drop ratio, collisions and/ or intenfexe
for other signals. The proposed -LEACH
outperforms in all other existing LEACH variat
when compared for FND, HND & LNL
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