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Clustering Algorithm to Reduce the Overheads
and to Balance the Load Using an Hybrid
Algorithm in Gauss Markov Model
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Abstract-To achieve the dynamic formation of cluster size
and to reduce the overload of the cluster. Resizing of clusters is
based on balancing the load by applying Link Expiration time
which is calculated using Gauss Markov Model. We relate the
formation of cluster based on Gauss Markov Model and link
period between the nodes is calculated using the Link
Expiration Time (LET). This is done by forming the Hybrid
Algorithm from above stated models. Our results indicate the
reduction and increase in size of clusters automatically based
on the allocated load in the network and reducing the overload
in the intracluster formation.

Index Terms—Auto Configuration using Gauss markov
Model, Load Balancing, Reduction of Over Heads.

Development in wireless communication has resulted in
increasing the popularity of Mobile Adhoc networks. A
Mobile Adhoc Network (MANETS) is a collection of
geographically distributed nodes that communicate with
each other over a wireless medium. MANETS do not have a
fixed infrastructure in place and communication takes place
through wireless links among the host.

The mobility of nodes coupled with transient nature of
wireless media. When wireless nodes are in an area that is
not covered by any existing infrastructure, one of the
possible solutions to achieve the ubiquitous computing is to
enable wireless nodes to operate in the ad hoc mode and self
organize themselves into cluster based network architecture.
This wireless ad hoc network consists of nodes that move

INTRODUCTION

freely and communicate with each other using wireless links.

Ad-hoc networks do not use specialized routers for path
discovery and traffic routing. One way to support efficient
communication between nodes is to develop wireless
backbone architecture, this means that certain nodes must be
selected to form the backbone. Over time, the backbone
must change to reflect the changes in the network topology
as nodes move. One of the general approaches to build up
cluster based network architecture is to design an algorithm
to organize wireless nodes into set of clusters. Within each
cluster, a node is elected as a cluster head (CH) to take
responsible for the resource assignments and cluster
maintenances. The clustering algorithm and the selection
criteria of the cluster head (CH) are crucial to a clustering ad
hoc network. However, the memory less nature of Random
Walk model, Random Waypoint model and other variants
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render them inadequate to capture this temporal dependency
behavior. As a result, various mobility models considering
temporal dependency are proposed.

Il. GAuUss MARKOV MODEL

The Gauss-Markov Mobility Model was first introduced
by Liang and Haas and widely utilized. In this model, the
velocity of mobile node is assumed to be correlated over
time and modeled as a Gauss-Markov stochastic process. In
a two-dimensional simulation field, the Gauss-Markov
stochastic process can be represented by the following
equations:

V= V(Lo y + o0/ (1 — e A 2R Wy g
Where

o
is the memory level
Vtis the Velocity Vector at time

Wt is Uncorrelated Random Gaussian Process with mean
M
0 Variance o

1. If the Gauss-Markov Model is memory less, i.e., 0=a.
where the velocity of mobile node at timeslot t is only
determined by the fixed drift velocity and the Gaussian
random variable.

2. If the Gauss-Markov Model has strong memory, i.e.,
1=0. where the velocity of mobile node at time slot t is
exactly same as its previous velocity. In the nomenclature of
vehicular traffic theory, this model is called as fluid flow
model.

In the Gauss-Markov model, the temporal dependency
plays a key role in determining the mobility behavior. In the
above section by emulating the mobility behavior of users in
real life, it is also observed that the temporal dependency is
an important mobility characteristic that should be captured.

The mobility of the node is coupled with the transient
nature of wireless media often results in highly dynamic
network topology. This makes the task of routing in Adhoc
network can be broadly classified into two types reactive
and proactive.

In this paper Link Expiration Time is calculated to find
the link time between the two headers and the header is
combined with the cluster whose distance between those
two merging cluster head is small and to reduce the
overheads of the intracluster using the formula. The Link
Expiration Time is simple prediction scheme that determine
the duration of a wireless link between the two nodes by
assuming that their speed and direction of movement
remains constant .Let the location of node | and node j at the
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time t be given by (xi,yi)and (xj,yj).Vi,vj be the speed and

Ei, IElj be their direction of the node I and j respectively.and

r be the transmission range.

Dt=-(ab+cd)+V(a*2+c 2)r-(ad-bc) 2)/(a2+c"2)

Where

a=Vi cos &i - Vj cos &f

b=Xi-Xj

c=Vi sin &1 - Vj sin &

d=Yi-Yj

The LET gives an upper bound on the estimate of the
residence time of the node in the cluster .In the proposed
clustering framework when LET based prediction is used a
node is allowed to join the cluster only if the predicted LET
link between the node and the cluster head is greater than
the cluster. The Overheads for the intracluster is
calculated by the formula

@

OH=E!_, (mi)’+(j-1) ®)
Where
m denotes members of the cluster I,

j denotes number of clusters

I1l. PROPOSED WORK

Say Cluster A’s head node is 3

Say Cluster B’s head node is 2 as in Fig 1

Two clusters can be merged by establishing a link
between those two headers.When cluster A combines with
cluster B then, the resultant has 6+3 number of nodes
clusterA’s header 3 and cluster B’s header 2 that is now 8
so establish a link between 2 and 8 then 8 and 2 as in Fig
2.And when the bandwidth increases or congestion is less
then automatically link get cut off and one splits into two.

CLUSTER 1

Fig 2 Load Balance by combining the cluster

Hybrid Algorithm

Input: Initial Network Cluster

Output: Resizing of cluster size and reducing the
OverHead.

i.Input the intial number of clusters, calculate the cluster
heads of each cluster by finding which node has the
maximum number of links.

ii.Say a common drift velocity

iii.Compute the Relative Speed based on the
Gauss Markov Model.
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iv.Based upon the computed velocity vector calculates
Link Expiration Time.

v.Generate a random number 0 or 1. If O there is no
congestion so no need to reduce the over head.Else proceed.

vi.Randomly generate the number of clusters can be
present for load balancing based of the network and the
Mobility Metric is too calculated

vii.Based on the calculated LinkExpiration time group
the clusters.

viii. The Overheads for the intracluster is calculated by
the formula

OH=T!_, (mi)2+(j-1) 4)

Where

m denotes members of the cluster i

j denotes number of clusters ix.

The Over Head is reduced by deleting the member m of
the cluster whose Link Expiration Time is less

Thus automatic resizing of cluster for load balancing is
done by calculating Link Expiration Time using Gauss
Markov Model.

IV. CONCLUSION

In this paper we implemented the effect of resizing of
clusters to balance the load in the network and reduce the
overheads of Cluster.The Link Expiration Time is calculated
by applying the drift velocity which is obtained using the
Gauss Markov Model.

When the nodes exhibit random motion a predictive
clustering scheme help to merge the header of clusters
dynamically based on the Link expiration time.

Random merging of clustering and splitting of clusters
and forming new cluster. Promoting Gauss Markov Model
along with the Link Expiration Time predicts the dynamic
clustering .This supports automatic compression and
decompression of the cluster size.
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