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Abstract- A suitable clustering algorithm for grouping
all sensor nodes can increase energy efficiency of the
wireless sensor networks. These clustering require
some additional overhead like cluster construction,
cluster head (CH) selection and assignment. This
proposes a new regional energy aware clustering
scheme using isolated nodes for WSNs called
Regional Energy Aware Clustering with Isolated
Nodes (REAC-IN). In this the cluster heads (CHs) are
selected based on weight. Weight is calculated using
residual energy of each sensor and the regional
average energy of all sensors in each cluster.
Improperly designed distributed clustering
algorithms can cause nodes to become isolated from
CHs. This isolated node communicates with sink node
by consuming huge amount of energy. To enhance the
network lifetime, the regional average energy and the
distance between the sensors and the sink node are
used to identify whether the isolated nodes sends its
data to the sink or the CHs in previous group.

I. INTRODUCTION

In distinctive wireless sensor network
(WSN), a sensor node consists of sensing
components along with communicating and
dataprocessing components. Sensor nodes can be
used in many fields such as industrial, military,
agricultural  application  like  transportation
monitoring, seasonal monitoring, battle field
surveillance etc., In this sensor nodes are deployed
in ad-hoc manner and operate autonomously. In
this environment, these sensors cannot easily be
recharged or replaced and energy consumption is
the major problem that must be considered.

Numerous energy efficient schemes have been
introduced for WSNs. The clustering is mainly
useful for relay based sensor networks which
requires scalability to hundred or even thousands of
sensor nodes. A cluster consists of at least a cluster
head (CH) with cluster members. CH is responsible
for coordinating the nodes within the cluster and
transmitsthe aggregated data to the remote observer
called sink node. During the period of re-clustering

the node with higher residual energy serves as a
cluster head (CH). The lifetime of the network is
extended  using performance of the data
aggregation, which involves in combining the data
from source to small set of information and make
data transmission more efficient. However, these
clustering algorithm exhibit disadvantages such as
additional overhead when CHs selection and
assignment and during cluster construction process.

In recent years, researchers have proposed
several cluster-based protocols to maximize the
lifetime of the network. LEACH (Low Energy
Adaptive Clustering Hierarchy) is a self-organizing
adaptive protocol which uses the distributed
formation clustering algorithm [5]. In this CHs are
selected on the basis of predetermined probability,
other nodes choose those clusters by calculating the
closest CHs. However, this LEACH does not
guarantee uniform distribution of CHs in the
network.

In LEACH, CHs become overloaded that
cause degree of load balance to decline. Moreover,
the node can be selected to be CH for more than
one round of an operation, thus it consumes more
energy than others. In [6] the HEED (Hybrid
EnergyEfficient distributed Clustering) combines
the strategy of energy and communication cost for
generate CHs. It prevents two nodes within same
transmission range from becoming CHs because
energy is distributed uniformly across the nodes. In
HEED all nodes must constantly communicate with
the neighboring nodes for given numbers of
iteration during selection of CHs. Therefore extra
communication cost is required. The [7] DEEC
(Distributed Energy-Efficient Clustering) is a
clustering based algorithm in which CHs are
selected based on the probability of the ratio of the
residual energy to the average energy of the
network. Therefore, each node is not required to
have global knowledge about the network. The
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main drawback is overhead involved in processing
the average energy.

In this paper, the new regional energy
aware clustering method with isolated nodes for
WSNs called (Regional Energy Aware Clustering —
Isolated Nodes) REAC-IN is used. In this LEACH
is used in REAC-IN for the consumption of energy
for rotating the CHs role among all nodes.
Improperly designed distributed clustering can
cause nodes to become isolated from CHs. Such
isolated nodes communicate with the sink node by
consuming excess amount of energy. Further, the
regional average energy and distance between the
sensor nodes and sink is calculated to identify that
whether the data in isolated nodes transmitted to
sink or to the CH in previous round.

© Cluster head () Sensor node

. Sink

Fig: 1 isolated nodes.

A |solated node:

II. PROBLEM DEFINITION
A. Isolated Nodes

Each sensor nodes in the WSN consumes energy to
sense the environment and transmits it data to the
sink node. In improperly designed -clustering
algorithm, the nodes become isolated due to
randomly selected CHs as in fig: 1.

The energy consumption problems become the
worse while communicating with the sink node. To
prevent the network lifetime, regional average
energy and distance between the sink and sensor
nodes are calculated that whether data is
transmitted to sink or CHs in previous round.

B. Global Average Energy And Local Average
Energy:

Fig: 2 show the distribution of randomly
deployed sensor nodes. Here, the distribution of
residual energy for all nodes is uneven. The
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original scheme [7] did not consider regional
average energy. A node mustconsider the energy
level of local nodes when selecting CHs in save
more energy [5]. This paper provides the REAC-IN
scheme to extend the lifetime of the WSNs by
considering the regional average energy of sensor
nodes.

Fig: 2 residual energy distributions of randomly deployed sensor
nodes

III. IMPLEMENTATION

In REAC-IN protocol, the residual energy and
regional average energy of all sensors in each
cluster are used to select the CHs. To prevent the
problem of the node isolation, the regional average
energy and distance between the sensor nodes and
sink used to determine the whether the isolated
node transmit data to the CH in previous round or
to the sink node.

A. Ch Selection Algorithm Based On
Residual Energy <& Regional Average
Energy.

Traditionally, in LEACH, the header selection
algorithm is divided into several rounds. At each
round, a node decides itself as a header based on
the threshold which is calculated by the suggested
percentage of cluster-heads for the whole network.
In every round, each node chooses the random
number between 0 and 1. If the number is less than
the threshold, the node becomes a cluster-head for
the round. The threshold T (ni) for the node ni is
defined as,

P
T (ni)={1—px*(@mod— FMEC 1y

p) otherwise
0

Where p is the desired percentage of cluster-heads,
r is the current round number, and G is the set of
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nodes that have not been selected as cluster-heads
in the previous round.

B.Isolated Node And Its Data Transmission Mode
First isolated nodes occur in a WSN in the
following situation. After the cluster head (CH)
selection process is finished, all selected CHs
broadcast a join-request message to the rest of the
nodes in the network. If the non-CH node receives
many join-request messages, the node would
decide to join the cluster which is closest to it.
Those non-CH nodes that do not receive a join-
request message are considered as isolated nodes.
Christo Ananth et al. [4] discussed about
Reconstruction of Objects with VSN. By this
object reconstruction with feature distribution
scheme, efficient processing has to be done on the
images received from nodes to reconstruct the
image and respond to user query. Object matching
methods form the foundation of many state- of-the-
art algorithms. Therefore, this feature distribution
scheme can be directly applied to several state-of-
the-art matching methods with little or no
adaptation. The future challenge lies in mapping
state-of-the-art  matching and reconstruction
methods to such a distributed framework. The
reconstructed scenes can be converted into a video
file format to be displayed as a video, when the
user submits the query. This work can be brought
into real time by implementing the code on the
server side/mobile phone and communicate with
several nodes to collect images/objects. This work
can be tested in real time with user query results.

Second, the data transmission method for
isolated nodes can be determined according to the
condition in the previous round and the current
situation. In our work, we use the First Order Radio
Model (FORM) [5] as the power consumption
model for the data transmission between the
transmitters and receiver. The energy cost for
transmitting a k-bit message can be written as k
(Eelec+€amp*D?), Where D is the distance
between the transmitter and receiver.

IV. SIMULATION RESULTS

This section describes a performance
evaluation of the REAC-IN protocol conducted
using Network Simulator 2 (NS2). Main
configurable parameters are used in our simulations
referred from the study in [5]. All schemes select
CHs at the same period in the same topology. The
performances of the schemes proposed in [5]-[7]
were compared with implemented one. Figure 3,
figure 4, figure 5.figure 6 shows the comparison
between REAC-IN with other protocols such as,
LEACH, HEED, DEEC.

ISSN 2394-3777 (Print)
ISSN 2394-3785 (Online)
Available online at www.ijartet.com

International Journal of Advanced Research Trends in Engineering and Technology (IJARTET)

18+

- B =

o

Energy Variance
o= =]
o

o
=

=

13 6§ 7 9 11131517190 21 2325

The number of experiments
Fig: 3 the variance of energy level

The variance of energy level: Fig. 3 shows the
comparisonbetween the variance of residual energy
distributionproduced by the DEEC protocol and
our proposed REACINprotocol. The variance of
the energy levels of all thenodes is the primary
measure of the residual energy withlocal or global
average energy in DEEC and REAC-IN. Ahigh
variance indicates the global average energy of
thenetwork cannot accurately represent the state of

the entirenetwork.
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Fig: 4 the number of nodes alive over simulation time.

The number of nodes alive: In Fig. 4, we can find
the advantage of using the regional average energy,
as well as reducing the problem of isolated nodes.
The lifetime and the number of alive nodes in
REAC-IN are better than other protocols. Although
incomplete data transmission may occur on isolated
nodes, but this scheme can still protect the low

energy nodes and which are far away from the sink.
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Fig: 5 numbers of data received at the sink
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The amount of data received: Fig. 5 shows that the
amount of data received at the sink was higher in
the REAC-IN protocol than in LEACH, HEED,
and DEEC protocols. The result indicates that
REAC-IN can help data transmission from nodes to

the sink in the entire network.
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Fig: 6 the average lifetime of 50 simulations

The average lifetime: Fig. 6 shows the average
lifetime in 50 simulations. It shows that there is a
significant improvement in lifetime by REAC-IN.
The network lifetime in REAC-IN is longer than
other protocols, and can prolong approximately up
to 40% of the network lifetime.

Moreover, the isolated node problem is solved so
that it can prolong the whole network lifetime.

CONCLUSION

A WSN is a combination of wireless
communication andsensor nodes. The network
must be energy efficient and stable,and have a long
lifetime. The REAC-IN protocol presentedin this
paper improves the cluster head selection process
andsolves the problem of node isolation. The
simulation resultsrevealed that the performance of
the algorithms used in REACIN to improve the
lifetime and stability of a network is more
favourable than that of the algorithms used in other
protocols.
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