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ABSTRACT:

In Wireless Sensor Network communication is done by the node by sending their data to their respective  
destinations. This communication among the nodes requires a lot of energy to send data. Therefore due to 
long distance of the sender nodes and receiver nodes large amount of energy is required. After some time all  
the energy of the node will be depleted and it cannot send data.  Therefore to increase the lifetime of the  
nodes we use the clustering strategy. In this clustering approach nodes are often grouped into disjoint and  
mostly non-overlapping clusters. By using the clustering approach, the nodes in the clusters do not have to  
send data directly to the destination instead they send data locally to the cluster head. The cluster head  
aggregates the data of all the nodes and performs data transfer on behalf of each and every node in the  
cluster. By using the Clustering Approach, the nodes save a considerable amount of energy. In this paper,  
we study the various clustering approaches and then propose our clustering strategy model for the Wireless  
Sensor Network.

Keywords-  Wireless  Sensor  Network,  Coverage,  Cluster  Heads  (CH),  Energy  Efficiency,  LEACH, 
HEED, Centralized Clustering, Central Control Clustering Algorithm (CCCA), Action & Relay Station 
(ARS).
_____________________________________________________________________________
_
[1] INTRODUCTION
        Wireless sensor networks are required to provide a robust service in hostile environments. Therefore 
the issue of real-time and reliable data delivery is extremely important for taking effective decisions in 
WSN. The behavior of sensor network based on infrastructure can be critical for human life, environment, 
decision-making  and  consequence  of  misbehavior  can  be  catastrophic.  Each  sensor  node  includes  a 
sensing module, a computing module, memory and a wireless communication module with a very limited 
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communication range. Sensor networks are designed to transmit data from an array of sensor nodes to a 
data repository on a server.
       The sensor nodes consist of sensing, data processing and communicating components. They can be 
used for continuous sensing, event detection as well  as identification, location sensing and control of 
actuators.  The nodes are  deployed either  inside the  phenomenon or  very close to  it  and can operate 
unattended. Also sensors are expected to be deployed randomly in the area of interest by uncontrolled 
means, e.g. dropped by a helicopter. Given the vast area to be covered, the short lifespan of the battery-
operated sensors low energy consumption is important in order in order to prolong the life time of the 
network [1].
       Therefore to reduce the energy consumption between communications of the nodes of WSN, the 
clustering approach is used [2, 3]. In this approach, sensor nodes are divided into clusters, and for each 
cluster,  one representative node, which is called cluster head (CH), aggregates all the data within the 
cluster and sends it instead of each individual sensor node sending its information. It results significant 
reduction in energy consumption of other member nodes of the cluster. The proposed clustering approach 
also helps in achieving efficient and scalable control as well as distribution of control over the network. 
The clustering approach uses the parameters of nodes sending their data to the cluster so that the data 
attributes are selected and stored in an aggregated format for sending the data further for communication. 
The radio communication consumes the most amount of energy, which is proportional to the data size and 
to the square or the fourth power of the distance. Therefore in an efficient clustering approach the radio 
communication distance should be minimized.
       The rest of the paper is organized as follows. Section 2 explains the Literature Review. Section 3 
specifies the Proposed Work. Section 4 explains our proposed algorithm based on clustering and the role 
of ARS. Section 5 describes the simulation results.
      

[2] LITERATURE SURVEY
      Before  going to  our  proposed clustering algorithm we go to  the  background of  the  clustering 
algorithms.  There are  a  number  of  Existing Clustering algorithms.  We study a  number  of  clustering 
algorithms and study their performance.
       LEACH (Low Energy Adaptive Clustering Hierarchy) this method guarantees that every node evenly 
becomes CH’s.But the main drawback came that it does not take into account battery level. MAX-MIN 
D-CLUSTER algorithm generates d-hop clusters with a run-time of O (d) rounds but it does not ensure 
energy efficiency. Assumes that each node is aware of the whole network topology, which is impossible 
for  wireless  sensor  network which have a  large number  of  nodes.  Also the  different  algorithms like 
HEED,  ACE  and  ANTCLUST  achieve  better  performance  than  LEACH  in  terms  of  battery  level, 
communication  cost,  node  density  etc.  But  the  drawback  was  they  need  additional  inter-node 
communications for determining clusters and CH’s. 
       The position of the node and were it has to send the data is quite important, because the node can 
make local as well as global data transfer. Therefore position of the source and destination is important. 
As according to the destination, we can just make an estimate of the energy required by the node to send 
the data [1].  In paper [2] a suite of algorithms for self-organization of wireless sensor networks, in which 
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there  is  a  scalable  large number  of  mainly  static  nodes  with highly constrained energy  resources  is 
proposed.  Paper [3] used strategy for saving energy and long live battery life for the sensor nodes.  But 
whenever the load increased in the network, the low power WSN was not capable of handling. 
       Paper [4] looked at communication protocols, which can have significant impact on the overall 
energy dissipation of these networks. Based on that the conventional protocols of direct transmission, 
minimum-transmission-energy,  multihop routing,  and static  clustering may not  be  optimal  for  sensor 
networks. In Paper [5] a novel distributed clustering approach for long-lived ad-hoc sensor networks was 
used. In Paper [6] an  efficient subdivision of a sensor network into uniform, mostly non-overlapping 
clusters of physically close nodes is an important building block in the design of efficient upper layer 
network functions such as routing, broadcast, data aggregation, and query processing.
       As per the background knowledge we come to the conclusion that there are numerous clustering 
algorithms  but  are  unable  to  reduce  the  energy  efficiency  in  the  WSN.  Therefore  we  propose  our 
clustering algorithm which will help to reduce the energy usage among the nodes in WSN. 

[3] PROPOSED WORK

The proposed work is discussed in Section 3.1 and 3.2 are as follows.

[3.1] ARCHITECTURE
      The proposed algorithm will be implemented on the following system architecture. So therefore first 
we go through the system architecture for the clustering approach. The proposed architectural framework 
will be used as shown in fig 1 [1]. The framework is used for data placement strategy which is real time, 
reliable and distributed.
The basic components of  the system and there functions which will  be used in our design are listed 
below:

1. Sensor Nodes
               Sensors nodes are low-cost, low-power devices with limited sensing, computation and wireless 
communication capabilities. They can sense events in a circular coverage area with radius rs. To save 
energy some sensors can be in sleeping state but they can be activated when it is necessary.

2. Cluster Structure
               Clustering saves energy and reduces network contention by enabling locality of communication: 
nodes communicate their data over shorter distances to their respective cluster-heads. Not all nodes, but 
only the cluster-heads need to communicate far distances to their respective action and relay station ARS 
The cluster structure is composed of many sensor nodes and among them a cluster head is formed. The 
different sensor nodes transfer their data to their respective CH. 

3. Cell Structure
                An equal-sized cluster is a desirable property because it enables an even distribution of control  
(e.g., data processing, aggregation, storage load) over cluster-heads; no cluster- head is over-burdened or 
under-utilized. Minimum overlap among clusters is desirable for energy efficiency because a node that 
participates in multiple clusters consumes more energy by having to transmit to multiple cluster-heads.  A 
cell will be comprised of number of clusters. Within every cell there will be many different clusters and 
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there different cluster heads (CH). A minimum overlap between the clusters is possible and if there it will 
be only for energy efficiency.

1. Base Station
                  One of our concerns can be to stop or control the loss of data while moving from one network 
to the other. Therefore the base stations are used to store the data, here the data is distributed over the 
base 

2. Action and Relay Station

                  These are resource rich nodes equipped with better  processing capabilities,  higher  
transmission powers and longer battery life. The ARS nodes are placed on the bordering areas of cells and 
are  responsible  for  data  dissemination in  a  time efficient  manner.  During disaster  any ARS may be 
damaged. But probability of collapse of all ARS’s of the cell is very small. Only one ARS is enough to 
convey data from sensor network of a cell to a base station.
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3. Sink
                  The sinks supervises and synchronizes the working of various components of the proposed 
model and depending upon feedback it sets the value of various parameters like retention period so that 
the network can work efficiently.

[3.2] IMPLEMENTATION OF CLUSTERING APPROACH IN THE SYSTEM
        The proposed clustering approach in the architecture from the group of sensor nodes forms a cluster. 
To prevent draining of battery of single sensor the cluster-head position is also randomly rotated among 
them.  For  cluster  formation  in  the  proposed  architecture  centralized  clustering  method is  used.  The 
architecture for clustering is shown in figure 2[1].
        The Clustering is performed in the proposed architecture for the energy conservation of nodes. To 
fulfill our task we propose an algorithm called the CCCA i.e. Central Control Clustering Algorithm. The 
algorithm is discussed in the next section.

                                     

                                         

   Figure 3: Cluster based sensor network

[4] PROPOSED ALGORITHM FOR CLUSTERING APPROACH
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      The Central Control Clustering Algorithm(CCCA) is our proposed algorithm for 
the energy efficiency in WSN  which we have proposed for our Architecture. The algorithm works as 
follows:-

1.  The nodes are arranged into clusters depending on their sensing and initially a node is 
        made a CH.
2.  An energy threshold is set for the CH by the ARS.
3.  All the nodes in the cluster transfer data locally to the CH.
4. The CH forwards it to the CH of another cluster.
5. The process of step 4 and 5 repeats till energy of CH is above the threshold. The threshold 
       is the second highest energy node.
6. Now a new CH is to be decided and here all the nodes forward there energy values to the 
      ARS.
7. The most energy efficient node is selected by the ARS as a CH
8. Process is again repeated from step 3. 
9.
          In our algorithm we can see that ARS plays an important role as many of the work is done 
by the ARS itself. The ARS collects and compares all of the energies received from the different 
nodes and selects the node with the highest energy as the cluster head. 

            The ARS i.e. Action and Relay Station is the main and the most important entity in our 
      System Architecture. The ARS is responsible for the selection of the cluster head(CH) from 
      among  the  nodes. 

 

                                                                         

Figure 4: Clusters and ARS

164
Virendra P. Yadav and Prof. Kemal U. Koche



International Journal of Computer Engineering and Applications, Volume VI, Issue III, June 14

www.ijcea.com ISSN 23213469

              In figure 4 we see that there are 2 clusters containing sensor nodes  and the  cluster head(CH) 
.The ARS node is placed  at the center. The nodes in the clusters forward there data to the CH which is 
the square shaped node. And then the CH forwards the data to the CH of another cluster. When after a 
particular number of communications when the energy of the CH goes below threshold all  the nodes 
which are interested in becoming the CH sends their energy to the ARS. As shown in the figure the ARS 
collects the energies of the nodes and the node with the highest energy is made the new CH.

[4.1] SENSOR-ARS COORDINATION 

             In order to provide effective sensing and acting, coordination mechanisms are required among 
sensors and ARS. Moreover to perform right and timely actions, sensor data must be valid at the time of 
action. The sensors send there data to their respective CH’s which directs the data to the destination CH’s 
which forwards to the destination sensor node. In between this communication, the data is also taken by 
the ARS which processes all incoming data. The ARS stores the received data in base station nodes and 
also sends the data to sink node in the system architecture to store the information..  Depending upon 
urgency the ARS can initiate more reliable action after obtaining the integrated data from the base station. 
It can also collaborate with other ARS to have more reliable knowledge about the overall event. ARS are 
resource  rich  nodes  with  high  transmission  power;  therefore  ARS-ARS communication  can  be  long 
range. 

[5] SIMULATION AND RESULTS

          For the results and the correctness of our proposed model we have used the Network Simulator 
NS2. Using this simulator we have performed the various tests on our model applying our algorithm and 
without the algorithm. The comparision of both the results have been carried to see the effectiveness of 
our proposed model. In the simulation we are taking 30 sensor nodes which are randomly placed in a 
region of 300 x 300 topography. To make things simple we are only making 3 clusters each comprising of 
10 nodes.
             We are  taking the simulation results  based on three parameters i.e.  Dealy,  Energy and 
Throughput.

Figure 5: Graph of Time vs. Delay
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The graph for delay clearly fig 5 shows that the delay is higher in case of the normal execution i.e without 
clustering(red  lines).  Whereas  it  is  comparatively  low  in  case  where  we  our  implementing  our 
algorithm(green lines).

                         
Fig 6: Graph of Time vs. Energy

Also we can see in the graph of energy in fig 6 that the usage of energy when the algorithm is applied is 
quite less(green lines) as compared to the when the normal procedure is followed(red lines).

[6] CONCLUSION
 In this paper, we have proposed a clustering algorithm that will improve the performance 

issues of sensor nodes. The architecture is designed to work in different environments and crisis 
situations. Depending upon the area of ambient environment to be monitored, different clustering 
mechanisms are used for improving the estimated network lifetime. The centralized clustering 
approach  and  one  hop  communication  has  been  used  for  energy  efficiency,  scalability  and 
timeliness whenever area to be monitored is small. The hierarchical clustering mechanism has 
been used, for handling the peculiarities of large area sensor network and achieving requisite 
deadline miss ratio. The architecture has been designed to work in adverse situations and can 
bear the loss of some critical components of the WSN.

The proposed architecture enhances the availability of data by using replication mechanism. 
It stored data can also be analyzed to prevent the attacks or disasters in future. The proposed 
architecture  avoids  the  problem  of  low  energy  sensor  nodes  becoming  CHs  like  in  other 
clustering approaches, resulting in message loss if in between a round, their energy is dissipated. 
In the proposed model, the sensor nodes which are deployed at their positions senses there data 
and sends it to their respective CH’s. The CH’s then forwards the data to where it is intended to 
go. 
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