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ABSTRACT

The mobile ad hoc network is self-configurable network
technology where not any fixed infrastructure is available.
Due to frequent mobility and dynamic topology the network
suffers from the frequent path breaks and the connectivity
issues. The clustering techniques are utilized to improve the
connectivity and scalability of network. Therefore a new
weight based clustering algorithm is developed using the
remain energy, signal to noise ratio, mobility and connectivity
for better performance in a cluster. The implementation and
the comparative performance study are performed in network
simulator 2 platforms. The performance studies of the
technique are given in terms of packet delivery ratio,
remaining energy, end to end delay, throughput and overhead
in network. The obtained results demonstrate the proposed
technique improves the reliability of cluster.
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1. INTRODUCTION

Mobile ad hoc network or MANET is a class of wireless
network. In which the network devices utilize the wireless
connectivity for communication. The mobile ad hoc network
support the mobility and ad hoc network configuration.
Mobile ad hoc network suffers from the performance as well
as the security issues due to their adoptive and ad hoc nature.
Due to the network’s ad hoc nature, the new nodes can join
the network and any node can leave the network at any time.
The node’s limited radio range affects the network scaling and
the connectivity. Different clustering algorithms are
implemented to support scaling of network and their
performance. In order to provide efficient communication
there need to be a wireless backbone .The backbone must
change to reflect the changes in the network topology as the
nodes move. The algorithm to choose the backbone should be
very fast and efficient as they involve mobile nodes powered
by battery. Clustering is also a solution to the above
problem[1]. Even clustering suffers overhead from cluster
formation and maintenance. Since the nodes are powered by
limited supply of power, the objective is to enhance the
existing clustering algorithms to make them a bit more
efficient. Out of these the greatest challenge for an Ad Hoc
network is resource management and that too particularly the
battery life which, later in the thesis is referred to as battery
power. The lifetime of an Ad Hoc network can be defined as
the moment when the network starts working till one of the
node drops out of the network because the battery was
depleted. When clusters are formed in the network, one of the
nodes becomes the cluster head (there could also be multiple
cluster head depending on the selection parameters), which
shoulders the responsibility of maintaining communication
with all the other nodes. This responsibility of maintaining the
communication links depletes the battery very fast as this
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node has to make more number of communications as
compared to a normal node and the node drops out of the
network. This reduces the network lifetime. In this thesis we
discuss different clustering algorithms and propose an
enhancement for cluster head selection algorithm.

The key aim of the proposed work is to investigate the
different approaches of the network and the network
performance scaling. Cluster head selection techniques are
required to maintain the cluster and its performance. In
addition of that using the traditional efficient techniques a
new method is also required to develop which provide
efficient routing support and network scaling efficiently. The
clustering is a technique by which the entire network nodes
are arranged in groups where the most responsible node is
cluster head. This cluster head provide the connectivity
support and other monitoring supports. The proposed work is
focused on finding the most optimum technique for network
clustering and cluster head selection. The cluster head
selection algorithm of the traditional approach is improved
using some different node quality parameters. The Weighted
Clustering Algorithm is implemented with the quality
parameters like Energy, Connectivity, Mobility and signal to
noise ratio. These node parameter improves the performance
of the network from the traditional approach. The
performance of the network is analyzed on the basis of end to
end delay, packet delivery ratio, remaining energy, throughput

and overhead.

2. RELATED WORK

Mobile Ad-Hoc network (MANET) is a type of
communication network which is used for data
communication between mobile nodes using wireless
channels. Clustering has evolved as an important research
topic in MANETS as it improves the system performance of
large MANETSs. Clustering is a process that divides the
network into nodes groups, called clusters. Each cluster has a
Cluster Head (CH) as coordinator within the sub-structure. A
clustering technique for MANETs, which is weighted
clustering algorithm is given in [1]. The performances of this
algorithm are evaluated through simulation and the results are
encouraging. A clustering technique is used to adapt the
solution of energy consumption. Reviews of most clustering
techniques that improves the power conservative in mobile ad
hoc network and increase the battery usage in ad hoc wireless
network devices and conserve the power energy consumption
[3]. A distributed weighted clustering algorithm for MANETS
[4], this approach is based on combined weight metric that
takes into account several system parameters like the node
degree, transmission range, energy and mobility of the nodes.
Enhanced ILP formulations for the Clustering Problem,
through the enablement of multi-hop connections and intra-
cluster communication, and assesses the performance of state-
of-the art generic ILP and SAT solvers in solving the
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enhanced formulations [5] . The reactive power-alert
technique for communication between ad hoc network nodes
by continuously alerting their energy status to neighbor nodes
[6].Here the concentration is on reducing the energy
consumption by proposing optimal path selection method. An
extensive literature survey of MANET clustering algorithm
was done and lastly they proposed an algorithm for cluster
head selection and cluster maintenance [7]. They proposed
algorithm which uses self-organizing principle for binding a
node with a cluster, and can reduce the explicit message
passing in cluster maintenance. Thus, there is no need of extra
message passing during further cluster maintenance. Unlike
most usual methods, a cluster head in their proposed
algorithm acts only as an identifying tag for cluster entity,
further it performs as a typical node when it is acting as head.
In mobile ad-hoc networks (MANET), the movement of the
nodes may quickly change the networks topology resulting in
the increase of the overhead message in topology
maintenance. The nodes communicate with each other by
exchanging the hello packet and constructing the neighbor list
at each node. MANET is vulnerable to attacks such as black
hole attack, Gray hole attack, wormhole attack and Sybil
attack. A black hole attack makes a serious impact on routing,
packet delivery ratio, throughput, and end to end delay of
packets. The performance comparison of clustering based and
threshold based algorithms for detection and prevention of
cooperative in MANETS is examined [21]. In this study every
node is monitored by its own cluster head (CH), while server
(SV) monitors the entire network by channel overhearing
method. Server computes the trust value based on sent and
receives count of packets of the receiver node. It is
implemented using AODV routing protocol in theNS2
simulations. The results are obtained by comparing the
performance of clustering based and thresholds based
methods by varying the concentration of black hole nodes and
are analyzed in terms of throughput, packet delivery ratio. The
results demonstrate that the threshold based method
outperforms the clustering based method in terms of
throughput, packet delivery ratio and end to end delay.

3. PROPOSED WORK

Mobile ad hoc network is self-organizing network where
routing protocols are responsible for organizing the network
infrastructure. In this network not a predefined infrastructure
is available for communication and connectivity. The network
devices use the wireless medium for communication. In this
context wireless nodes are connected with each other using
wireless links. The radio range of this communication links
are limited therefore the frequent connection break and path
loss is occurred. Additionally due to limitations of resources
such as battery power and computational resources, this
network is not much stable and scalable with increasing traffic
loads. Therefore for optimizing the stable network
performance clustering techniques provides ease in
performance enhancement.

With the similar concept a promising technique is obtained in
[1]. This technique is provide more stable clusters for the high
mobility scenarios. But due to the backup cluster head and the
monitoring of the backup cluster head the network frequently
inject the additional packets thus the network performance in
terms of routing overhead and the energy consumption is
degraded. Therefore in this proposed work a new cluster head
election algorithm is introduced for improving the
performance of the traditional approach of cluster head
selection. The proposed cluster head section algorithm
promises to increase the packet delivery ratio, throughput and

International Journal of Computer Applications (0975 — 8887)
Volume 117 — No. 19, May 2015

reduces the routing overhead, end to end delay ,energy
consumption of the traditional concept of cluster head
selection.

4, CLUSTER HANDLING

The proposed cluster head selection technique is depend on
the node quality estimation. Using the node’s quality a weight
is estimated and the higher obtained weighted node is selected
as the cluster head. In addition of that for providing the
stability in the clusters the cluster head selection is fixed in a
defined time interval. Therefore the entire methodology of the
cluster head selection technique is divided in three major
modules as described.

4.1 Node parameter selection As stated before the
proposed cluster head selection process is depends on the
node’s quality and their performance. Therefore the following
node properties are incorporated for efficient node selection.

1. Energy: The ad hoc network devices are developed with
the inbuilt energy source says the battery. The battery
provides support to the node’s for a limited amount of
time. If the nodes having the low energy than the
network nodes are not functioning properly, therefore
energy efficient node’s selection is required for stable
clustering.

2. Connectivity: If the node is connected with a significant
amount of the neighbor nodes than that node can serve
for all the neighbor nodes. Therefore that is an essential
parameter for node’s selection.

3. Mobility: The ad hoc network supports the frequent
mobility therefore frequent path break and connection
losses are occurred. For stable clustering the less
mobility nodes are required which provide the
continuous connectivity among the nodes.

4. SNR: Signal to noise ratio in communication represents
the amount of error in the propagated signals among the
two communicating nodes. if this ratio is less than the
nodes are efficiently communicate each other and
retransmission of data is reserved. Thus low SNR nodes
are selected for efficient cluster formation.

This section demonstrates the different performance
parameters of node by which the nodes are evaluated for
cluster head selection. The next section introduces the
technique for network clustering.

4.2 Network clustering

The proposed weight based clustering technique is depend on
the node quality and the efficient node is defined as the cluster
head. Therefore good node having the higher weights thus for
node evaluation for clustering is given as:

1. Compute the remain energy of nodes using the given
formula and during further solution design that can be denoted
using symbol E remainenergy = initial energy —
consumed energy

2. Connectivity is computed using the number of neighbors
available for the targeted node and for further discussion that
is denoted using the symbol C

3. Obtain the comparative mobility of node that can be
computed using the following formula

T
1
M=z O =X+ (= Vo)
i=1

13



4. SNR of a target node can be computed using the following
formula and for further discussion that is denoted by S

RZ
SNR = 1010g10 (m)

Finally for the weight calculations the estimated parameters
are combined with each other using the following formula

W=w*E+w,*C+wz+*M+wy xS

The weight W is a common property of the given node and
the factors w; ...w, are the weight factors that are having a
value among 0-1. These factors are scale the obtained values
of network parameters and that is also required to have the
sum of these values are exactly 1. In further discussion the
node parameters are used for cluster head selection.

4.3 Cluster head selection

Now the entire network nodes are evaluated and their
obtained weights are compared to each other, when the most
optimum nodes are discovered than that is labeled as the
cluster head. That process can be summarized using the
following steps:

1. For every time interval T repeat

2. Each node finds its neighbors and builds its
neighbor-hood table.

3. Each node calculates its weight by calling the
weight calculation algorithm given above.

4. Each node broadcasts its weight to its

neighbors. If it has maximum weight among its
neighbors are selected as the cluster head.

5. The node with maximum weight broadcasts cl-
head message to other nodes.
6. End for

5. SIMULATION AND RESULT
ANALYSIS

5.1 Simulation Setup

This section provides the desired network configuration for
simulation of the proposed scheme for cluster head selection
process implementation using AODV routing protocol.

Simulation properties Values

Antenna model Omni Antenna

Dimension 750 X 550

Radio-propagation Two Ray Ground

Channel Type Wireless Channel

No of Mobile Nodes 10, 20, 30, 40, 50

Routing protocol AODV
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Time of simulation 10.0 Sec.

Tablel. Network configuration set up

5.2 Result analysis

In order to demonstrate the effectiveness of the proposed
algorithm over the traditional approach of the cluster head
selection there are two different network scenarios are
provided.

5.2.1 Simulation Scenario

1.  Simulation using the traditional approach: in
this phase the maximized reliability clustering
algorithm is implemented in a mobile ad hoc
network environment and their performance by
increasing the number of nodes are evaluated.

2. Simulation using the proposed algorithm: in this
simulation scenario the proposed algorithm is
implemented through modifications on the AODV
routing protocol and the performance of the
network is evaluated with increasing the number of
nodes in network. The obtained performance is
further compared with the traditional approach
previously implemented to the system.

After implementation of both the experimental
scenarios the following facts are observed for
network performance and functioning.

1. The traditional cluster head selection algorithm
creates two different cluster heads first is primary
and second the backup cluster. When the primary
cluster head is crashed then the secondary cluster
head is labeled as cluster head. In addition of that
this newly elected cluster head recommend the new
cluster head.

2. During the proposed method simulation using the
node quality the cluster head is elected and in the
regular time interval the cluster head election
process is taken place again these process needs less
time and less routing overhead.

5.2.2 End to end delay

End to end day on network refers to the time taken for a
packet to be transmitted across a network from source to
destination device.

- Compare Endto End Deley in ms

e Befay oSy MoRR
b Endto End Delay of Propesed Approach ——

Figure 1. end to end delay
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The comparative performance of the previously available
algorithm and the proposed algorithm is given using figure 1
in this diagram the X axis shows the number of nodes in
network and the Y axis shows the end to end delay in network
in terms of milliseconds. According to the obtained results
from both the algorithms the proposed algorithm needs less
time for delivering the data as compared to the traditional
method.

5.2.3 Remain energy

The ad hoc devices has the limited energy because the device
has inbuilt energy source (battery). During each event in
network the node consumes a fixed amount of energy from
their initial energy. The remaining energy of the nodes in
different experiments are given using figure 2. in this
experiment the number of nodes are demonstrated in X axis
and the relative performance (remaining energy) is given in Y
axis.

Compare Energy

Reman Energy in MR A Rpproach ——
Remain Enargy of Fropased Approach ——

Figure 2. remain energy

The proposed algorithm (green line) preserves more energy as
compared to the traditional approach (red line). Therefore the
proposed approach is much efficient than the traditional
approach of the cache management.

5.2.4 Packet delivery ratio

Packet delivery ratio provides information about the
performance of any routing protocols, where PDR is
estimated using the formula given

total delivered packets

packetdeliveryratio = fotal sent packets
The comparative packet delivery ratio of the network is given
using figure 3 in this diagram the proposed algorithm’s
performance is represented using the green line and the red
line shows the performance of the traditional cache
management technique. for representing the performance of
network the Y axis contains the percentage packets delivered
and the X axis contains the number of nodes in network
experimentations. According to the demonstrated results the
proposed approach delivers more packets than the traditional
approach of the cluster head management.
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Figure 3. packet delivery ratio

5.2.5 Throughput Comparison

The comparison of throughput of the network is given using
figure 4 in this diagram the proposed algorithm’s performance
is represented using the green line and the red line shows the
performance of the traditional cache management technique.
for representing the performance of network the Y axis
contains the throughput and the X axis contains the number of
nodes in network experimentations. According to the
demonstrated results the proposed approach throughput is
more than the traditional approach of the cluster head
management.

+e Compare Throughpu
90 —

Mhroughputusing 0ar’
Throughput uisng Propesed Approach —
|

El 0 I

Figure 4. throughput comparison

5.2.6 Over Head Comparison

The overhead comparison of the network is given using figure
5.5 in this diagram the proposed algorithm’s performance is
represented using the green line and the red line shows the
performance of the traditional clustering technique. For
representing the performance of network the Y axis contains
the overhead and the X axis contains the number of nodes in
network experimentations. According to the demonstrated
results the proposed approach provides less overhead than the
traditional approach of the cluster head management.
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Figure 5 overhead comparison

The performance of the proposed and traditional cluster head
management technique is evaluated in terms of packet
delivery ratio, end to end delay and the remaining energy,
overhead, and throughput. The performance summary of the
proposed cluster head election algorithm is given using table
2.The table shows the values of the parameter compared. This
will help us to easily analyze the facts of the traditional
technique and proposed technique.

S. Parameters Traditional Proposed

no. technique technique

1 Packet delivery | 71.9% 81.2%
ratio

2 End to end delay | 15ms 9ms

3 Remain Energy | 78.8(J) 82.2 (J)

4 Throughput 145kbps 159kbps

5 Overhead 8.2 6.9

Table 2. performance summary

According to the given description in table 2 the performance
of the proposed technique is much adoptable as compared to
the traditional approach of cluster head selection process.

6. CONCLUSIONS

The mobile ad hoc network is one of the most frequently used
technologies for the rapid configurable network. Due to their
ad hoc nature of topology development and mobility this
network technology is very popular in army based
applications and disaster management. But due to frequently
changing topology and mobility the network suffers from the
performance and connectivity issues. In this proposed work
the performance and network scaling technologies are
discussed and a promising technique is obtained as given in
[1]. This protocol implemented with the backup cluster head
algorithm during the loss of the primary cluster head this
backup cluster head provides the support for connectivity.
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But due to frequent control message exchange the network
suffers from the high routing overhead. For this a new concept
of the cluster head election technique is provided in this study.
The proposed cluster head election algorithm first evaluates
the nodes quality in terms of energy, connected nodes,
mobility and SNR. During the fixed amount of time interval
the process of cluster head election is repeated in
continuation. This process increases the packet delivery ratio
in the cluster head and is retained more for longer span of
time. The throughput of the network is increased. Finally, the
network files. The performance of the proposed and
traditional cluster head management technique is evaluated in
terms of packet delivery ratio, end to end delay overhead is
reduced.

The proposed technique’s implementation is performed using
the network simulator 2 environment .After simulation the
performance of the network is evaluated using network
generated trace, throughput overhead and remaining energy.
The performance summary of the proposed cluster head
election algorithm is given using table 2.

According to the given description the performance of the
proposed technique is much adoptable as compared to the
traditional approach of cluster head selection process.

The proposed technique is implemented successfully and the
performance of the given technique is also compared with the
relevant algorithm. The result shows the effective
performance of the given algorithm. In near future the more
literature is collected to enhance the given methodology more
in terms of throughput.
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