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ABSTRACT

Wireless sensor networks (WSNs) are composed of many
low cost, low power devices with sensing, local processing
and wireless communication capabilities. Minimizing
energy dissipation and maximizing network lifetime are
important issues in the design of routing protocols for
sensor networks. In this paper, the cluster routing
protocol LEACH (Low-Energy Adaptive Clustering
Hierarchy) is considered and improved. We propose a
clustering routing protocol named Enhanced LEACH,
which extend LEACH protocol by balancing the energy
consumption in the network. The simulation results show
that Enhanced LEACH outperforms LEACH in terms of
network lifetime and power consumption minimization. in
this paper present survey of LEACH protocol and various
LEACH-Based hierarchal routing protocols like LEACH-
C, F-LEACH, E-LEACH ,S-LEACH etc
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1. INTRODUCTION

Wireless Sensor Networks (WSNs) are homogeneous or
heterogeneous networks which they consist of many sensor
nodes, some Cluster-Heads (CHs) and a Sink. CHs collect
data from their nearby sensor nodes; then, aggregating and
forwarding them to the Sink for final processes [1, 2]. Some
of most important problems in WSNs are hard organization
and management, limited resources, dynamic topology and
low scalability; but, clustering is an effective solution to
solving these problems.

Wireless sensor network [1, 2] with a large number of
tiny sensor nodes can be used as an effective tool for
gathering data in various situations. One of the major
issues in wireless sensor networks is developing an
energy-efficient routing protocol which has a significant
impact on the overall lifetime of the sensor network.
Sensor nodes measure the ambient conditions from the
environment surrounding them. The applications of
WSN are various from health monitoring to battle field.
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The practice of remote sensing has become greatly
simplified by useful and affordable sensors as well as required
software packages. Additionally, users can monitor and
control the underlying environment from remote location.
Many routing, power management, and data dissemination
protocols have been specifically designed for WSNs where
energy awareness is an essential design issue. Routing
protocols in WSNs might differ depending on the application
and network architecture.
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Fig: 1 Communication Architecture of WSN

2. RELATED RESEARCH

One of the interesting techniques is the Hierarchical
Routing, which introduces the concept of cluster creation and
assigning special tasks to selected sensor node within the
cluster called cluster head (CH). Hierarchical Routing is an
efficient technique to reduce energy consumption by doing
data aggregation and fusion in order to reduce the number of
transmissions to the Base Station (BS). The first hierarchical
protocol is the Low Energy Adaptive Clustering Hierarchy
(LEACH) that was introduced in [3].The idea of LEACH is to
form clusters of the sensor nodes based on the received signal
strength and use local cluster heads (CHs) as routers to the
sink. This enhances the energy consumption since the
transmissions will only be done by the cluster heads rather
than all sensor nodes. Many hierarchical protocols were
emerged based on the idea of LEACH. Our goal is to provide
a recent survey of LEACH based protocols. The rest of the
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paper presents the LEACH protocol and various LEACH-
Based hierarchal routing protocols like LEACH-C, M-
LEACH, E-LEACH, V-LEACH and compare these protocols.
The limited energy resources of sensor nodes pose
challenging issues on the development of routing protocols for
WSN. Introducing clustering into the network’s topology
reduces number of transmissions in the network. It also
provides energy efficiency as cluster heads aggregate the
data’s from its cluster members, thereby reduce duplication of
transmission and enhance the network lifetime

3. LEACH PROTOCOL

LEACH, which was presented by Heinzelman [9], is a
low-energy adaptive clustering hierarchy for WSN. The
operation of LEACH can be divided into rounds. Each round
begins with a set-up phase when the clusters are organized,
followed by a steady state phase where several frames of data
are transferred from the nodes to the cluster head and on to the
base station. Its Main objectives are extension of network life
time, reduced energy consumption, use data aggregation to
reduce the number of communication massages.
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Fig: 2 Leach Protocol Architecture

Procedure to select Cluster head:

The selection of cluster heads will be done by the following
equation:

- 4 :
T(n) N 1—p*(rmod %)

IfnEG (1)
T(n)=0 : Otherwise

Where, p is the probability of the nodded being selected as a
cluster-head node; R is the number of rounds passed, and G is
the collection of ordinary nodes; mod denotes modulo
operator. The value of p is the expected number of cluster
head nodes here; T (n) is the threshold value of the selection
of cluster heads in each round. Cluster heads are produced
according to this equation the sensor node generate a random
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number between 0 and 1, if the number is smaller than the
threshold T (n), then the node is selected as cluster head.

As shown in figure the node will become cluster head when
its energy is higher than the energy of other nodes. The CH
node will send the joining request message to all common
nodes in its cluster. The common nodes will decide to join or
not the CH. After getting acknowledgement from common
nodes CH will assign TDMA scheme to all nodes.

As the cluster head first collect the data from all cluster
members and then forward it to the Base station, it is obvious
it requires more energy compare to other sensor nodes. So
cluster head are selected from those cluster nodes which are
having more energy. If cluster head are fixed in the network
then its energy consumption is higher so it will die early.
Hence complete cluster becomes out of reach after failure of
respective Cluster Head.

While in LEACH 12| the cluster heads are rotated among
all the cluster nodes of the sensor network. So the energy
consumed by each cluster node is evenly distributed. Hence
life time of the network is increased drastically.Once the
clusters are formed, TDMA schedule is created by the Cluster
Head. In TDMA Schedule, the time slot is allotted for all the
cluster member of that cluster head. All nodes will transmit its
data to cluster head and cluster head will aggregate that data.
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IT WILL BROADCAST CH'S
STATETO COMMONNODES

ALL COMMON NODES WILL
WAIT FOR MSG FROM CH

AFTER GETTING MSG ALL
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IT WILL WAIT FOR THE
REQUEST FROM COMMON
NODES

AFTER RECEIVING REQUEST FROM AFTER JOINING CLUSTER HEAD
COMMON NODES IT WILL ASSIGN TDMA ALL NODES WILL WAIT FOE.
SLOTTO ALLNODES UNDER.ITS CLUSTER. TDMA SLOTS FROM CH

N

PROCESS BECOMESTEDY
FOR ONEROUNG

Fig: 3 Flow chart of CH selection

4. LEACH OPERATION

The basic operations of LEACH are organized in two
distinct phases as shown in figure.

(1)Setup phase: cluster-head selection and cluster formation.
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(2)Steady-state phase: data collection, aggregation, delivery
to the base station.
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Fig: 4 LEACH phases
(1) Setup Phase:

Each node decides independent of other nodes if it
will become a CH or not. This decision takes into account
when the node served as a CH for the last time (the node that
hasn't been a CH for long time is more likely to elect itself
than nodes that have been a CH recently). In the following
advertisement phase, the CHs inform their neighborhood with
an advertisement packet that they become CHs. Non-CH
nodes pick the advertisement packet with the strongest
received signal strength. In the next cluster setup phase, the
member nodes inform the CH that they become a member to
that cluster with "join packet” contains their IDs using CSMA.
After the cluster setup sub phase, the CH knows the number
of member nodes and their IDs. Based on all messages
received within the cluster, the CH creates a TDMA schedule,
pick a CSMA code randomly, and broadcast the TDMA table
to cluster members. After that steady-state phase begins.

(2) Steady-state Phase:

Data transmission begins; Nodes send their data
during their allocated TDMA slot to the CH. This
transmission uses a minimal amount of energy (chosen based
on the received strength of the CH advertisement).

5 Simulation and result Analysis of LEACH
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Fig: 5 Result Analysis of Alive Node Vs Time
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Fig: 6 Analysis Result of Energy Vs Time

Simulation Parameter:

SIMULATION PARAMETER

Topology Fixed

Number of the nodes 10 nodes ~ 100 nodes

Simulation Area 1000m*1000m

Maximum Simulation | 3600 s
Time

Number of Cluster 5

Base Station Location (50,175)-(varied when

required)
Energy 2joule
Round Time 20secs

Alive Node VS Time
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6. PROPOSED ARCHITECTURE

e In LEACH protocol have survived due to
periodically select cluster head, for this lot of
energy is consumed. Cluster-head will soon die out
and again re-clustering has to be done and Also
Generate Extra Overhead. so That Improve to
LEACH Protocol and overcome its limitation.
Choose the Fixed LEACH.

e  Our Proposed Algorithm, Fixed LEACH is an
efficient centralized clustering technique where
cluster is formed only once and then becomes fixed.
BS broadcasts the schedule of future cluster heads
and cluster heads rotates based on that schedule. In
future Fixed—-LEACH solves the repeated cluster
setup problem, Power Consumption and Extra
Overhead.
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Fig.7: LEACH with Fixed clusters

Algorithm:

Step 1: All nodes send Remaining Energy and Location
information to the BS

Step 2: Based on this Information, BS Select the cluster
Head Among nodes.

Step 3: Divided nodes for one round into Fixed cluster.
Step 4: BS Broadcasts Scheduler of Future CH.

Step 5: Now Cluster May be Fixed, Only Cluster Head
Rotate Among Cluster

Step 6: TDMA schedule creation by cluster heads.

Step 7: Local data aggregation by cluster heads.

Step 8: Data transmission by cluster heads to BS.

Step 9: Repeat Step 1,2,3 ,4,5 Until no select Cluster head ,
Advantage:

e  Fixed Clusters is that once the clusters are formed,
there is no set-up overhead at the beginning of each
round.

e  Depending on the cost for forming adaptive clusters,
an approach where the clusters are formed once and
fixed and the cluster-head position rotates among
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the nodes in the cluster may be more energy-
efficient than LEACH.

7. CONCLUSION

In wireless sensor network, Clustering is efficient scheme
for performing data aggregation or fusion over the data
gathered from the nodes in the network. In each cluster,
sensor node sends data to the cluster head (CH) and then
cluster head perform aggregation process on the received data
and then send it to the base station (BS). Performing
aggregation function over cluster-head in the cluster still
causes significant energy wastage. In case of homogeneous
sensor network (where all the sensor nodes are assigned with
equal energy, computation, and communication resources and
CHs are designated according to a random way or other
criteria, then it will call as homogeneous schemes), cluster-
head will soon die out and again re-clustering (for cluster-
head selection) has to be done which again cause energy
consumption, also a time consuming procedure.In future
Fixed—-LEACH solves the repeated cluster setup problem,
Power Consumption and Extra Overhead.
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