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Abstract-A sensor network is a network with large number of sensors nodes. Each sensor node is defined with some energy 
parameters. The energy of every node is limited and irreplaceable. With each communication over the network some amount of 
energy is lost.  One of network architecture defined in sensor network is the multiple gateway based architecture. According to this 
architecture, complete network is divided in smaller area segments and each segment is controlled by a gateway node. Sensor nodes 
communicate with the base station via the gateway. Each node can be defined in sensing range of one or more gateway nodes. The 
number of gateways in range to a node is called degree of that node. In this paper, improved load balanced gateway architecture is 
proposed. A restriction is imposed on a particular type of nodes present in the cluster. An energy effective load balancing approach is 
suggested to generate the gateway network and to control the communication over the network. The gateway selection will be done 
under different parameters. The first level parameters considered for gateway selection are the energy value and the number of 
connectivity. The minimum and maximum numbers of connectivity’s to a gateway are restricted in this work.  A gateway strength 
ratio will be maintained in terms of node degree. 
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I.  INTRODUCTION 

In the recent years, Wireless Sensor Networks (WSNs) has Drawn much attention due to its potential and wide variety of 
Applications such as physical environmental monitoring, Security surveillance and disaster management [1]. A sensor network is a 
collection of communicating sensing devices, or Nodes.  A sensor node is capable of sensing the information from its surroundings 
and transforms this information into an electric signal. This signal is then sent to the base station using single hop or multiple hop 
architecture. In single hop architecture the sensor node directly communicates with the base station. However this approach is not 
suitable for the largely distributed networks. A lot of energy is consumed during transmission as the distance between the base station 
and the sensor nodes increases. In multi hop network architecture the sensor nodes communicate with the base station through cluster 
heads or gateways. In this approach the whole network is divided in to segments. Each segment consists of a gateway and multiple 
sensor nodes. Gateway collects information from all the sensor nodes in its segments and sends this aggregated information to the 
base station. There are different approaches used in the selection of a cluster head/ gateway. The selection of a gateway is crucial as it 
directly affects the lifespan of a wireless sensor network. In LEACH protocol based approach, the cluster head is selected randomly 
and the role of cluster head is rotated among the nodes. This approach divides the energy consumption among all the nodes present in 
 the cluster.  
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(Fig: 1 Multi-Hop Wireless sensor network architecture) 

However it does not take in to account the residual energy and location of a node. This leads to the selection of a low energy node as 
a cluster head.  In other approaches used for cluster head selection the cluster head is changed periodically which leads to change in 
network topology and increased network overhead. In this paper, we propose a mechanism of selecting cluster heads based on the 
energy as well as the connectivity parameters. The overall load of the network is balanced by balancing the load of cluster heads. A 
ratio based approach is used to divide the load among the clusters. 

The remainder of the paper is organized as follows: Section II describes the architecture of wireless sensor network; section III 
specifies the related work in this field. Section IV describes the work in detail along with its significance. Section V concludes the 
paper and discusses future work. 

       II  SYSTEM MODEL 

Each node in the sensor network operates on some energy. The gateway nodes are less energy constrained nodes. The energy of the 
sensor nodes is limited and energy is consumed during communication and processing. Nodes in a sensor network are mostly 
distributed in unreachable regions. In some parts the sensor nodes are dropped via helicopters e.g. for sensing any activity around 
border line in a country. These sensor nodes usually operate on the battery and their energy is limited and irreplaceable. Various 
strategies have been proposed for the node to operate on low energy to save the energy. The gateway nodes are comparatively less 
energy constrained and they are capable of long haul communication. The selection of gateway nodes is of utmost importance for the 
lifespan of a network. The gateways act as intermediate between the nodes and the Base station for the communication. Also while 
clustering if the load is not uniformly distributed among clusters, the overloaded cluster will lose its energy fast. This will lead to loss 
and delay in communication process also this may lead to security breach in security based applications. In this paper we propose the 
formation of clusters based on node degree of the nodes in the communication range of that gateway. The node degree is verified 
before assigning the node to a cluster. A ratio is used to verify if the node can be added to the cluster or not. Also, the nodes are 
selected by a cluster depending upon node energy, location and the node degree. A restriction is imposed on the nodes of a particular 
degree in a cluster.  In other approaches a cluster can have n number of nodes of a particular type/degree. The number of gateways 
present in the proximity of a node describes the degree of that node. 

Sensor Energy Model- We adopt the sensor energy model from [2]. The energy parameters for communication in this model are 
energy/bit consumed by transmitter, op-amp and the receiver unit.  

Let Etx be the energy used to send r- bits and Erx is the energy consumed to receive r bits. Let us assume a transmission loss of 1/d2for 
traversing a distance d, the equation for energy consumption is given as follows [2] : 

Etx= (αt+ αampd
2) ×r  and  Erx= αr×r 

 
Where αt, αr are energy dissipated in transmitting and receiving units per bit, αamp is the energy dissipated in transmitter amplifier, r is 
the number of bits in the message and d is the distance, the message traverses. 
 



IJRIT International Journal of Research in Information Technology, Volume 2, Issue 5, May 2014, Pg: 193-196 

 

Vatsla Chauhan, IJRIT  195 

 

 III RELATED WORK 

Our work is motived by various research projects in sensor network domain. A lot of research work has been done in clustering field. 
Various approaches have been used to extend the lifetime of a sensor network. Many authors have proposed different methods to 
prolong the battery life of a sensor node. A Two Cluster Head Energy efficient Wireless Sensor Network (TCHE-WSN) Algorithm 
was put forward to save the node energy.An Energy Efficient Filtering Method has been proposed. In this approach, each node 
controls its verification probabilities for event reports, which depend on sending nodes. The number of recent valid reports and the 
false traffic ratio of each neighbor node are used to determine the verification probability for each node. Computing Methodologies 
for Localization Techniques in Wireless Sensor Networks has been proposed. In this paper, the localization is one of the main 
protocols in WSN to find the position of unknown sensor nodes. The published work does not take in to account the load balancing 
among clusters due to variable density of nodes in the system. If the load in the system is not balanced there can be clusters with high 
and low density. In such scenario the high density cluster head will be overloaded with the processing and communication and will 
consume its energy soon. The other cluster heads will sit idle and waste the resources of the system. Our approach proposes a load 
balanced network, where in the load is equally distributed among the cluster heads. The node degree is also considered while 
assigning the sensor node to the cluster.  

       IV    PROPOSED NODE DEGREE RATIO ANALYSIS 

In Multi-hop network architecture, the network is divided in to clusters, where each cluster has a cluster head and various sensor 
nodes. The sensor nodes sense the information from their surroundings and send this information to the Base station via cluster head. 
Cluster head combines the information collected from all its sensor nodes and send this to the base station in compressed form.  The 
formation of clusters is a two-step process- In the first step, a cluster head is selected based on the energy and connectivity 
parameters. The cluster heads broadcast a message to the sensor nodes to form clusters. The sensor nodes which lie in the 
communication range of the cluster head reply with their residual energy and the location. The cluster head stores this information 
and computes the cost of communication with each node. Cluster head takes in to account the node degree value for each node. A 
ratio of 4n:2n:1n for nodes of degree 1, 2 and more is followed to compute if the node can be accommodated in the cluster. It means 
a cluster can have maximum n nodes of degree more than 2. The nodes of degree 2 can be maximum 2n and nodes of degree one can 
be 4n. It will provide the initial load distribution over the network. Now as the communication will be performed, the nodes of degree 

2 or more will identify the gateway with maximum energy strength and perform the communication with that particular node. The 

nodes of degree 1 are the ones which can communicate with only one cluster head due to their location or residual energy. Such 
nodes are called as reserved nodes or exclusive nodes. The nodes with degree more than 1 can communicate with more than one 
cluster head. 

Now using this ratio a limit is imposed on the kind of nodes that can be accommodated in a cluster.This approach balances the load 
distribution among cluster heads. The reserved nodes are given priority over rest of the nodes. This approach provides us a load 
balanced network. The balanced load leads to increase in the lifetime of the network.  

 

            V   CONCLUSION & FUTURE WORK 

In this present work effective gateway based architecture is defined to perform the load equalization and distribution in terms of 
network nodes. The work is defined as a ratio analysis approach to perform equalizes distribution of gateway nodes. The presented 
work will generate the load balanced gateway network and provide the effective energy distribution over the network. This will 
improve the network life and the network communication. 

In the existing work, the gateway selection is based on energy whereas in our paper, the connectivity ratio is also considered as the 
initial parameters so that the overload and under load gateway situation will be avoided. In the existing work, no ratio based node 
selection is defined in a gateway whereas in this present work ratio based analysis is defined while performing the gateway selection. 
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Future work includes the implementation of this approach in MATLAB environment and comparison of this with the existing load 
balancing algorithms for performance analysis. 
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