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Abstract— Wireless sensor networks are employed in several applications, including military, medical, environmental 

and household. In all these applications, energy usage is the determining factor in the performance of wire- less sensor 

networks. Consequently, methods of data routing and transferring to the base station are very important because the 

sensor nodes run on battery power and the energy available for sensors is limited. One of the nodes should be selected as 

head to receive all members data and to transmit. In this paper new energy efficient clustering algorithm is proposed for 

effectively selection of CH and data gathering scheme for Wireless sensor networks. The clustering algorithm mainly 

consist of two phase, first is Selection of cluster head which elect the cluster head for data aggregation and second is 

Data Transmission Phase which used to effectively route the gathered dada from cluster head to base station.  This 

project is enhanced by EELEACH. The simulation is done using MATLAB simulator. 

Index Term--- Wireless sensor networks (WSNs), scalability, energy efficiency, data aggregation, network lifetime, 

clustering algorithm.

1. INTRODUCTION 

Wireless sensor networks are composed of 

several small sensor nodes. Many routing protocols 

are available now days that are specifically made 

for WSNs where energy responsiveness is a 

significant concept. Sensor nodes are distributed 

autonomously to monitor physical or 

environmental conditions, such as temperature, 

sound, vibration, pressure and motion at different 

locations. Energy of each sensor node plays an 

important role in wireless  

Sensor networks because nodes are battery 

operated. Each node in a sensor network is 

typically equipped with one or more sensors, a 

radio transceiver or other  

Wireless communications device, a small 

microcontroller, and an energy source, since in 

most Wireless sensor network applications the 

energy source is a battery, energy plays an 

important role in wireless sensor network, and 

preserving the consumed energy of each node is an 

important goal that must be considered when 

developing a routing protocol for wireless sensor 

networks. 

Many routing protocols have been 

proposed in the literature such as LEACH, 

PIGASIS PAMAS. Leach is considered as the most 

popular routing protocol that use cluster based 

routing in order to minimize the energy 

consumption. In figure 1 the configuration of the 

WSNs is described, where a sensor network is 

shown in a cloud that contained the many sensor 

nodes. These nodes transmit the data to the beds 

base station or sink node. Sink node aggregates the 

data from sensor nodes and transmit to the internet. 

The consumer receives data through internet from 

sink node 

 

Figure 1 Configuration of Wireless Sensor Network 

II.PROBLEM FORMULATION 

The wireless sensor nodes are having 

limited amount of node energy. When the node 

sensed given area, send the data to head node. The 

head node is collect data (performs aggregation) 
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from node and send to base station. This process 

utilized large amount of energy. Thus, the question 

can be formulated as: How can we improve the 

lifetime of network by reducing utilization of node 

energy in wireless sensor network using the 

hierarchical routing technique? 

III.EELEACH 

Energy Efficient Low Energy Adaptive 

Clustering Hierarchy. In this algorithm cluster 

heads are selected randomly among the nodes in 

the network. Each node in the network generates a 

random number between 0 and 1. If the number is 

greater than the calculated value, the node will 

appoint itself as a cluster head. A node once 

selected as a cluster head. In LEACH protocol use 

the following clustering model: some of the node 

selects them as a cluster head. These cluster head 

collect the data from other nodes which are near to 

the cluster head and finally these cluster head sends 

the data to the base station. Cluster head changed at 

every round so it provides the balance energy 

consumption for all nodes and increase the lifetime 

of the network. This paper proposes a modification 

of LEACH’s i.e. EELEACH cluster head selection 

on the bases of remaining energy of nodes and 

distance from base station to reduce energy 

consumption. For a micro sensor network we make 

the following assumptions. 

To address the deficiencies listed above, a 

clustering based algorithm called ECHC (Energy 

and Node Concentration Hierarchical Clustering 

Algorithm) is proposed in this paper. In ECHC, 

node concentration and the residual energy of 

sensor nodes is considered in cluster-head election, 

and non-cluster node choose its cluster head 

according to the residual energy of the cluster head 

and the size of the cluster. 

A. Set-up Phase 

Each node decides independent of other 

nodes if it will become a CH or not. This decision 

takes into account when the node served as a CH 

for the last time (the node that hasn't been a CH for 

long time is more likely to elect itself than nodes 

that have been a CH recently). In the following 

advertisement phase, the CHs inform their 

neighbourhood with an advertisement packet that 

they become CHs. Non-CH nodes pick the 

advertisement packet with the strongest received 

signal strength. In the next cluster setup phase, the 

member nodes inform the CH that they become a 

member to that cluster with "join packet" contains 

their IDs using CSMA. After the cluster-setup sub 

phase, the CH knows the number of member nodes 

and their IDs. Based on all messages received 

within the cluster, the CH creates a TDMA 

schedule, pick a CSMA code randomly, and 

broadcast the TDMA table to cluster members. 

After that steady state phase begins. 

B. Steady-state phase 

Data transmission begins; Nodes send 

their data during their allocated TDMA slot to the 

CH. This transmission uses a minimal amount of 

energy (chosen based on the received strength of 

the CH advertisement). The radio of each non CH 

node can be turned off until the nodes allocated 

TDMA slot, thus minimizing energy dissipation in 

these nodes. When all the data received, CH 

aggregates these data and sends it to the BS. 

LEACH is able to perform local aggregation of 

data in each cluster to reduce the amount of data 

that transmitted to the base station. 

 
Figure 2 Architecture of  sensor node 

IV.STEPS TO IMPLEMENT THE PROTOCOL 

Step 1: Assumption when nodes are places 

When the implementation of this protocol was 

doing then some assumption are consider which are 

given below. 

• All nodes consider as same in properties 

• Each node having same initial energy 

• The destination node is consider as a (0,0) 

coordinate node 

• Nodes and cluster are not movable or 

change that is static in nature. 
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• Remaining node Except cluster head nodes 

send data to cluster heads of respective 

cluster. 

Step 2: Parameter for simulation 

The following parameter are used in 

simulation which given in below table. 

Table 1. The parameters used in the simulation 

 

Step 3: Deployment of wireless sensor nodes 

The numbers of sensor node are randomly 

placed in given area. Initial energy of each node is 

1J. 

Step 4: Formation of cluster 

Given area is divided into number of small 

region called clusters. Each cluster contains 

number of sensor nodes. 

Step 5: Selection of cluster Heads in each cluster  

Selection of cluster head is based on the 

energy parameter and distance from base station. 

Energy consumed 

 

Step 6: Data send from non cluster head to cluster 

head 

The sensor nodes has send the data to their 

respective cluster head within cluster is called as 

inter-cluster communication 

Once the cluster heads are formed other 

nodes goes to sleep, as they do not take part in 

routing and required to conserve energy. sleep and 

wake-up algorithm to decide the mode of the nodes 

and using this method each node goes to sleep and 

wake-up when required 

Step 7: Path selection 

According to shortest path selection 

method, the path is build from cluster head to the 

base station. 

Step 8: Data transmission from node to destination 

The member nodes transmit data to their 

CHs and the CHs transmit aggregated data to the 

base station (BS). First, member nodes transmit 

data to neighbours. Second, neighbour transmits 

data to cluster head. Third, CH transmits the 

aggregated data to BS. Fourth, CH checks the 

remaining energy and sends it to neighbours. 

 

Figure 3 Scenario of communication 

V. PERFORMANCE EVALUTION 

In this section the different parameter is evaluated 

and compared with the existing routing protocols. 

Here we measure network lifetime, energy 

utilization, data packet delivery ration and average 

latency of each protocol. The simulation is done 

using MATLAB software. The definition of 

different parameter is given below. 

A. Data Packet delivery Ratio (DPDR): It is the 

ratio between the number of data packets received 

at destination and sent from source. 

B. Energy utilization: The energy is used when the 

data is transmits from source to destination. 

C. Average Energy: This term shows average of 

energy of all nodes at the end of simulation. 

D. Average delay: The delay is calculated between 

the data packet transmitted from source node up to 

destination. 
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E. Network lifetime: This term shows the time of 

the node which energy is completely utilized and at 

the end it consider dead node. 

 

Figure a: Sensor Nodes in a given target area 

In the above figure, the sensor nodes are 

distributed in the given target area, with dimensions 

of 500x500 axis and 100 sensor nodes. Cluster 

head is also selected from the sensor nodes 

 

Figure b: Alive nodes 

In the above figure, there is a comparison 

between EERP & EELEACH.The number of alive 

nodes are more in EELEACH when compared to 

EERP with respective to number of rounds. 

VI.CONCLUSION 

The protocols used in this paper are used to sense 

the data in the given area and also to reroute sensed 

the data to the Base Station. Here the sensor 

network lie time is the important concept. Because 

during the gathering and transmitting the energy of 

sensor is important. Naming the data helps to 

construct a query which requests for only certain 

attributes of the data, thus known as data-centric 

routing techniques. Regardless, the sensor nodes 

are grouped for efficient data dissemination to the 

sink. Hierarchical routing protocols adopt the 

clustering approach by grouping sensor nodes. This 

approach is highly scalable and thus used in a 

number of applications. 
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