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ABSTRACT 
Wireless Sensor Network (WSN) is a wide range of networks which consists of large number of sensor nodes. WSN is used to 

monitor the environmental characteristics like temperature, humidity, vehicular movement and soil makeup. Sensor nodes consist 

of battery power with limited energy constraints. Energy is one of the main features of WSN. Network lifetime improvement of 

WSN is depending upon the energy consumption. Clustering is the technique which is used to provide solution to energy 

utilization accurately. Many numbers of protocols are used in clustering technique and provide energy efficient. 
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INTRODUCTION 
 
 Wireless Sensor Network [1] consists of large network which consists of more number of sensor nodes. 
Sensor nodes are small, micro portable devices with limited battery power. Battery rechargeable or replacement 
is not possible in the sensing field. Sensor nodes are used to monitor and gather the environmental features. 
After gathering data [23], routing take place in the network for sending information from one place to another. 
Routing [8-10] is one of the min characteristics of WSN. Nodes send that information to Base station (BS). 
From the BS, user can collect that information through internet. The main features [20] of sensor nodes are low 
cost, power consumptions constraints, ease of   use, mobility of nodes, heterogeneity of nodes etc. 
 The applications of WSN [6, 15] are environmental, Health, Military, disaster management system and 
other commercial applications etc. 
 Energy consumption of the nodes is one of the main features of WSN in [11]. Based on the energy 
consumption only, prolong the network lifetime [24] can be achieve and also the routing or transmission can be 
done efficiently.Clustering is a technique which is used to balance the energy within the network. Clustering 
technique is grouping the nodes in the network which is known as cluster groups [12, 19]. From that each cluster 
group, one node is selected as leader which is known as Cluster Head (CH), because if all the nodes in the 
network directly contact the BS, energy consumption will be increase and network will be die soon. So that only 
CH is selected and CH is used to collect the information from the nodes and send that information to BS. By 
using this technique, we can reduce the energy consumption within the nodes in the network. Based on the 
energy of the nodes, selection of CH [22] will be done often. Then only the network lifetime will be prolonged 
and transmission can do without interrupt.   
 Clustered sensor network is classified into two types in [16] i.e. Homogeneous and Heterogeneous 
networks. Homogeneous Network sensor nodes are same in energy, hardware complexity and characteristics. 
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Heterogeneous network [21] contains different types of sensor nodes which are different in their characteristics 
and energy level. 

 
 
Fig. 1: Cluster Formation in WSN: 
 
Literature Study: 
 There is more number of clustering [17] technique protocols available in WSN. From that some of the best 
energy efficient protocols are discussed in this section. 
 
A. Particle Swarm Optimization (PSO) approach 
 Particle Swarm Optimization (PSO) is an artificial intelligence technique. This technique considers the 
clustering based approach in [2-4]. The main aim of the PSO is to identify the optimized position of CH for 
reduce the energy consumption and maximized the network lifetime. In this method, consider the uniformly 
distributed sensing area and BS or Sink. The network area is grouped into clusters shown in figure 2. Cluster 
contains the CH which is to be placed in the centre of the cluster because CH should be closed to all the 
members in the cluster. 
 First BS periodically sends the request to the CH. Then the CH broadcast that request to the cluster nodes. 
Then only the transmission will start between the nodes. Same as, a node selected at random and named as 
cluster assistant. 
 

 
 
Fig. 2: Data Uploading Process. 
 
 Cluster assistant is to maintain the local best position of sensor characteristics like current position, particle 
energy, head count and etc. Based on the energy of the particle, CH to be changed which increase the network 
lifetime. This PSO approach is better than the LEACH-C. 
 The advantages of PSO approach is easy implementation, fast convergence and reduce communication 
distance to CH. 
 
B. Energy Consumption Rate based Stable Election Protocol (ECRSEP): 
 Energy Consumption Rate based Stable Election Protocol (ECRSEP) is combination of Energy 
Consumption Rate (ECR) and Stable Election Protocol (SEP) [18]. This method considers the heterogeneous 
network. This network contains two or more types of sensor nodes with different energy utilized. ECRSEP is 
also use the Clustering technique for grouping in [5]. By using this technique, CH selection is based on 
weighted election probabilities of each node according to the ECR. ECR is a main feature for this protocol. 
 
ECR is calculated as: 
ECR = Eint−Er /(r-1) 
 Where, Eintis initial energy and Er, is residual energy of each node and ris current round. 



10                        S.Ranjitha et al 2015/ Advances in Natural and Applied Sciences. 9(17) Special 2015, Pages: 8-12 

 

 CH will be rotated to all the nodes in the clusters based on the ECR calculated. In the previous round, ECR 
value of node is less means that node will be selected as CH for next round. By using this method 
energyconsumption of the nodes will be reduced and lifetime of the network will be increased. 
 The advantages of ECRSEP are increase stability and reduce energy consumption. 
 
C. Q-LEACH Protocol: 
 Q-LEACH means Quadrature-LEACH Protocol. Q-LEACH protocol is working based on LEACH 
protocol defined in [25].The network area is classified into four quadrants for better network coverage shown in 
figure 3. For this reason only, this protocol is called as Quadrature-LEACH protocol [7]. This protocol is mainly 
used for homogeneous network for enhance the stability period, reduce energy consumption and improve 
network lifetime. After network partition into clusters, select the probability value and threshold value for the 
process. After that, Nodes chooses a number between 0 and 1.If the number is less than the threshold and the 
condition is satisfied means, the node to be selected as CH.  
 Same as CH will be selected for each division. This process will continue for the rest of the sectors and to 
be finding the optimum number of clusters. Cluster selection will depend on the Received Signal strength 
Indicator (RSSI). After decision of clusters, association of CHs to the sensor nodes done. By using TDMA, 
guaranteed time slots are assigned to all the sensor nodes. Within the time slots only, each node can be 
connected to CH and transmission is done for avoiding the congestion. After the first round completes same 
process will be continued until the whole transmission process completes. By using this method, we can 
enhance stable period. Compare to LEACH protocol, Q-LEACH has better performance. 
 The advantages of Q-LEACH protocol are more robust, enhance the throughput and network lifetime. 
 

 
 
Fig. 3: Network Topology. 
 
D. Hierarchical Energy Efficient Clustering Algorithm (HEEC): 
 Hierarchical Energy Efficient Clustering Algorithm’s [13] main aim is to maximize the network lifetime by 
reducing the energy consumption. For this reason, clustering approach is used. In this method, first form the 
clusters, second select the CH and transmission and finally reelect the CH when the energy variation occurs. For 
grouping the all nodes, clustering concept is introduced. If the nodes have mobility function, then the nodes 
create lots of problem like delay of access and high energy consumption.For avoiding these problems, nodes are 
connected with dedicated network. 
 After formation of clusters, cluster head can be chosen by BS which analyzes the residual energy of nodes. 
Based on the energy, which node contains the high residual energy is selected as CH. Same as, aliveness of the 
nodes also consider. After choose the CH, routing tree formation is done for transmitting the data between nodes 
to CH and CH to BS. Optimal path is chosen for transmission based on Destination-Sequenced Distance-Vector 
Routing (DSDV). This optimal path reduces the energy consumption of nodes and delay of access. For each 
round CH will be choose based on the same process. Figure 4 shows the architecture of HEEC. 
 The advantages of HEEC algorithm are efficient load balance between nodes and increase network lifetime. 
 
E. Fuzzy Based Energy Efficient Multiple Cluster Head Selection Routing Protocol (FEMCHRP): 
 Fuzzy Based Energy Efficient Multiple Cluster Head Selection Routing Protocol (FEMCHRP) uses 
clustering method [14] to reduce the energy consumption of nodes and increase the network lifetime. First, 
cluster the nodes in the network. After that, BS chooses the CH and Cluster Head Leader (CHL) based on fuzzy 
logic. Fuzzy Rules can be generated by using the distance from the BS and an energy consumption of nodes. For 
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example, distance from the BS is far and resume energy is low so the possibility to be CH is Very Small. CHL is 
also selected in the same way of CH selection. After that, data transmission can be done in the shortest path 
which is selected by using Dijkstra Algorithm. Data transmission is start from Nodes to CH and CH to the CHL. 
After that information passed to the BS. Scenario of FEMCHRP is shown in figure 5. 
 

 
 
Fig. 4: HEEC Architecture. 
 

 
Fig. 5: Scenario of FEMCHRP. 
 
 The advantages of FEMCHRP are reduce energy consumption of nodes, increase residual energy and 
improve network lifetime. 
 
Conclusion: 
 In WSN, nodes energy consumption and network lifetime enhancement are very complex. In this work, we 
made a survey on energy efficient protocols which are working on Clustering technique. By using that technique 
the network can extend their lifetime and their nodes using the balanced energy during transmission. So we can 
able to do routing or transmission within the network can be done very efficient manner. 
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