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ABSTRACT:Wireless sensor networks have developed into popular domain owing to their extensive variety of 
applications. Many aspects are decisive the survivability and lifetime of the wireless sensor networks. Energy 
consumption is one of the biggest restraints of the wireless sensor node and these limitations besides a characteristic 
operation of greatest number of nodes added several tasks to the design management of wireless sensor networks. The 
existing mechanism say that,  the only way through which the energy can be saved efficiently is by clustering and 
cluster head election. It is proposed to develop a cluster based improved piggybacking routing strategy for multi-
hopping environment. The proposed algorithm avoids the node to node transmission there by reducing the energy 
consumption through improved piggybacking. Network Simulation has been conducted to evaluate the performance of 
proposed algorithm against some existing algorithms. The results are obtained in terms of the performance indices with 
a modified clustering algorithm. The new algorithm shows that the proposed modifications result in an extended 
network stability.  
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I. INTRODUCTION 
 

Wireless sensor network (WSN) is constructs by various amounts of node. Sensor node is able to execute 
sensing information from its area and communicating with each other nodes in the system. Nodes are usually projected 
to function based on battery lifetime. It is very complicated to renovate batteries of sensor node in the region, nodes are 
expensive, and energy is constrained for each and every node in WSN [1]. To keep trace of each sensor with its cost, 
they are equipped with small batteries that can store at most. An important constraint on the power offered for 
communications, thus limiting both the transmission range and power consumption, and hence it is advantageous to put 
in order the sensors into clusters. Operation of efficient energy is prolonging the lifetime of network. Data transmission 
can be optimized using efficient clustering algorithm. Clustering technique is used data aggregation methods for data 
transmission route from cluster-head to base station (BS) to save energy of sensor nodes in the network [2].Naturally, 
grouping sensor nodes into clusters has been widely adopted by the research community to satisfy the above scalability 
objective and generally achieve high energy efficiency and prolong network lifetime in large-scale WSN environments 
[3]. The corresponding hierarchical routing and data gathering protocols imply cluster-based organization of the sensor 
nodes in order that data fusion and aggregation are possible, thus leading to significant energy savings. In the 
hierarchical network structure each cluster has a leader, which is also called the cluster head (CH) and usually performs 
the special tasks referred above (fusion and aggregation), and several common sensor nodes (SN) as members [4].  

 
Clustering process includes, for sending and processing data high energy nodes are randomly selected and for 

send and sensing information to the cluster heads low energy nodes are used. Clustering method includes appointing 
leader from respective sensor nodes and when the leader node means cluster head is appointed, they collect the data 
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from their cluster members and send the collected data to the base station [5].On the basis of energy clustering can be 
done in two types of networks, heterogeneous and homogenous networks. Network in which nodes have different 
initial energy are heterogeneous and nodes have same initial energy are homogenous networks. The routing techniques 
in wireless sensor networks can be classified on the basis of network structure and protocol operation. On the basis of 
network structure, flat, hierarchical and location based routing. Routing on the basis of protocol operation can be class 
classified into multipath, query based, quality of service (QoS) based, and negotiation based and coherent based [6]. 

 
II. RELATED WORK 

 
A new routing algorithm has been proposed for maximize the network lifetime based on energy harvesting 

node [7]. It has been found that the simulation result shows that the effective optimal soluting provides useful bench 
marks for various centralized and distributed the clustering scheme. The improved Low-Energy Adaptive Clustering 
Hierarchy (LEACH) protocol has been suggested for wireless sensor network [8]. It has been foundthat the proposed 
work gives better performance of network lifetime and low energy consumption compared with LEACH. A new three 
state protocol has been suggested for wireless sensor network [9]. It has been found that the result express the proposed 
protocol consume minimum energy, improve network lifetime and reduce redundant transmission of the data. A new 
dynamic energy effective tree structure routing algorithm has been outlined for wireless sensor network [10]. It has 
been found that simulation result illustrate the efficiency and effectiveness of the protocol in terms of network lifetime 
with LEACH. A new energy efficient hierarchy based clustering routing protocol has been proposed wireless sensor 
network [11]. It has been found that simulation result are obtain to reduce energy consumption and increase the lifetime 
of sensor network compared to other hierarchy routing. A cluster based power saving routing mechanism has been 
proposed for wireless sensor network [12]. It has been found that the simulation result is used to enhance the network 
lifetime. A new local search routing algorithm has been suggested for wireless sensor network [13]. It has been found 
that the simulation result provides energy efficient data aggregation their by increasing the network lifetime. An energy 
efficient routing scheme has been suggested for cluster based wireless sensor network [14]. It has been found that the 
simulation result echoes that the clustering reduces traffic flow, minimizes energy, increase residual energy and extend 
the lifetime of the sensor network 

 
III.PROBLEM STATEMENT 

 
The sensor field is designed with N nodes and each node has number of data around it. Besides, the nodes are 

permitted to exchange the data through wireless means to any other node in the network. The ambition is to develop a 
cluster based improved piggybacking routing strategy that offers minimum packet loss, minimum energy consumption, 
minimum routing delay, and greater efficiency with the highest number of packet received. The network simulator-2 
(NS2) based simulation results elucidate the abilityof the proposed scheme with other routing scheme. 

 
IV. PROPOSED ALGORITHM 

 
A. Basic Cluster Structure 

The energy efficient dual cluster head based improved piggybacking routing scheme has been developed to 
enhance the life time of the network. It consists of two phase procedure to transfer the date from defined source to 
destination as pictured in figure 1. 

 
Steady State 

First create three clusters in an environment with number of sensor nodes. It provides some energy then 
limited constrain for two cluster head, which we going to perform further. By selecting two high-energy nodes that act 
as cluster head and named it as primary cluster head (PCH) and secondary cluster head (SCH) in single cluster, the 
primary node is nominated as cluster-head for the beginning task. Then, the PCH assumed as Leader and it sends join 
request message to all sub nodes except SCH. The status of PCH is idle that has to communicate with BS. The status of 
SCH is in sleep mode. Data transmission is beginning from node to PCH then it sends data from PCH to BS. 
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Change State 
When the energy of PCH decrease from the limited range then swapping is made at the appropriate time 

constrain as PCH to SCH. Now leader of the cluster-head act as SCH and join message is taken place and data are 
routed to SCH in the next section meanwhile by doing this we can reduces the work load of single cluster and multiple 
cluster head extends the lifetime of network. PCH and SCH collect information from its cluster and transmit to BS. If 
SCH energy limit also goes down, then create two cluster-head with the existing node within the cluster based on high 
energy availability. 

 
Figure 1 Basic Cluster Structure 

 
 

B. Dynamic Clustering Algorithm 
Based on the analysis of the existing schemes, a single-hop dynamic clustering algorithm is proposed to 

improve the performances of the clustering WSN in terms of energy saving.  
 

Overview of Dynamic Clustering Algorithm 
Dynamic Clustering Algorithm (DCA) improves energy efficiency by optimizing the organization of the 

clusters to evenly distribute power consumption throughout the network. In addition it reduces flooding by combining 
the reactive and proactive routing protocols in backbone route discovery. In DCA, topology maintenance is also 
handled by updating information of the nodes. However in contrast to the traditional clustering schemes, the beacon 
message in this algorithm is not sent out periodically but it is adaptive. That is, when the mobility rate is high, the 
period of the beacon message is shortened; when the mobility rate is low, the period is prolonged. This adaptive beacon 
message can not only reduce the unnecessary flooding beacon message under low mobility rate but also help the 
network to handle the topology maintenance efficiently under high mobility rate which requires frequent information 
updates by the nodes. 

 
C. Random Linear Network Coding 

Random linear network coding (RLNC) is a simple yet powerful encoding scheme [15], which in broadcast 
transmission schemes allows close to optimal throughput using a decentralized algorithm. Nodes transmit random 
linear combinations of the packets they receive, with coefficients chosen from a Galois field. If the field size is 
sufficiently large, the probability that the receiver(s) will obtain linearly independent combinations (and therefore 
obtain innovative information) approaches. It should however be noted that, although random linear network coding 
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has excellent throughput performance, if a receiver obtains an insufficient number of packets, it is extremely unlikely 
that they can recover any of the original packets. This can be addressed by sending additional random linear 
combinations until the receiver obtains the appropriate number of packets. 
D. Flow Chart 

The following flow diagram seen in figure 2 explains the function of proposed approach. 

 

 
 

Figure 2 Flow Diagram of Proposed Scheme 
 

V. SIMULATIONRESULTS 
 

The proposed scheme exploring the performance of the routing pattern of a clustered WSN designed with 
hundred mobile nodes spread in an area of 1000 m X 1000 m as illustrated in Fig.3. It involves the method of 
exchanging the data of size 512 KB from three sources to corresponding destination nodes. The performance indices 
like Packets Received, Packet Loss, Throughput, Energy consumption and Routing Delay are calculated through NS2 
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simulation. The deviation of energy utilization is use to realize the data transfer between three sources to the 
destinations shown in Fig 3. It aids to forecast the path with minimum energy expenditure.It is seen from Figure 4 that 
the proposed cluster based improved piggybacking algorithm consumes minimum energy than similar routing scheme 
and offers the minimal routing overhead there by increasing the life time of the network. 

 
Figure 3 Simulation Model 

  
Figure 4 Energy Consumed vs Time 

 

Owing to the fact that the proposed method as outlined in Figure 5 is suitable for maximum number of packets 
received from identified source to destination. The minimum delay related to proposed scheme explores the suitability 
of the overall network performance improvement when compared with conventional cluster based piggybacking 
scheme as shown in Figure 6. 
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Figure 5 Packets Received vs Time 

 

  
Figure 6 Routing Delay vs Time 

 
The proposed method offers minimum loss of packets as compared to their counterpart as seen in Figure 7 and 

gives an enhancement of the network efficiency. It is observed from Figure 8 that the proposed scheme provides an 
incredible throughput for the same size of the data packets transmitted when compared with its matching part. 
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Figure 7 Packet Loss vs Time 

 
 Figure 8 Throughput vs Time

 
The Packet Delivery Ratio (PDR) of the network under study is depicted in Figure 9. It follows that the 

proposed routing pattern provides a greater rate with its counterpart. 

 
Figure 9 Packet Delivery Ratio vs Number of Nodes 
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The performance metrics listed in Table 1 are derived for two routing scheme with data size of 512 KB along 
with the number of nodes various from 50 to 250 are allowed to be transmitted between the defined sources and 
destinations. The investigation proves that the algorithm is stable in its assignment and helps to validate the rewards of 
the proposed protocol. 

Table 1 Performance Comparison with Node Variation 

VI. CONCLUSION 
 

A new cluster based improved piggybacking routing strategy viable for WSN has been developed to adapt the 
data transfer in energy constraint network. The performance metrics of the scheme has been measured with NS2 
simulation and the results are compared with similar routing strategy to demonstrate its advantage. The beliefs of the 
proposed scheme have been taken in terms of higher throughput, PDR and number of packets received in association 
with other routing protocols. Moreover the proposed method has been coined to extract an improved performance over 
conventional cluster based piggybacking scheme and expose the fitness of the new algorithm for present day 
applications. The graphs have been revealed to highlight the effectiveness in terms of minimum delay, packet loss and 
energy consumption. The results have been institute to arrive at higher echelons of data transfer that considerably 
improve the life time of the network. 
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