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1. INTRODUCTION  

A wireless sensor network (WSN) is considered to be an intelligent and low cost effective that facilitates the competency and 

trustworthiness enhancement of various industrial applications like security surveillance [1], home automation, smart grid 

etc. The Sensor networks are made up of large number of senor nodes that are low powered to maintain and also quite 

smaller in size. The feature of these installed sensor nodes is that they can operate as a self-governed device. The sensors can 

be installed on various surroundings [2]. Though, there are various confronts to use the WSN in real life based applications. 

The major concern taken to the consideration while developing WSN is the concept of energy consumption in the network 

[3]. In various applications, a sensor node is empowered by restricted sources of energy like battery or super capacitor that 
limits the lifetime of the network. The renewable sources of energy such as solar energy have been analyzed and collaborated 

with the sensors currently for longevity of the network [4]. Nevertheless, sporadic nature of energy source still has a specific 

impact on overall performance of the network. Consequently, energy consumption of network is major factor that need to be 

considered while designing a network model [4].   

For satisfying this requirement of energy efficient network design, the concept of clustering has been introduced and found to 

be quite commendable [6]. The clustering process is an indispensable phenomenon to perform. The following are the major 

components that are involved in the process of clustering:  

Sensor Node: A sensor node can play various roles in network such as to sense the data as a sensing device, to store the data 

as a storage device [7], to route the packets by participating to the routing process and to process the data.  

Clusters: A cluster is recognized as a group or collection of nodes that are similar in nature. The dense nature of the sensor 

network raises the requirement [8] of dividing the network into sections in order to simplify the operations such as data 

sharing.  
Cluster Head: A node that represents the cluster. In other words, it can be said as a leader node of the group [9].  

Base Station: Base station is a node in the network that acts as a sink node in the communication. This comes at the upper 

level of the hierarchy of WSN [10]. It is a communication link among sensor network and client.   

The clustering process is implemented by using various clustering protocols. The well known cluster- based energy efficient 

routing protocols are Low Energy Efficient Clustering (LEACH), Power-Efficient Gathering in Sensor Information Systems 

(PEGASIS), Distributed Energy Efficient Clustering (DEEC), Hybrid Energy Efficient Distributed (HEED), Threshold 

sensitive Energy Efficient sensor Network (TEEN) etc [11]. These protocols are facilitates the operations of to be highly 

energy efficient. These protocols also have specific advantages related to scalability as well as efficient data transmission. 

The essential principle of cluster based protocols is to classify the sensor nodes into a group known as clusters [12-14]. Each 

and every cluster or group of nodes has a sensor node as a representative i.e. cluster head (CH). The responsibility of CH is to 

gather the data from cluster members, aggregate the collected data and to transform this to base station or sink node [15]. By 
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Abstract—Wireless Sensor Networks are the key components that are used to analyze the surroundings in order to utilize the 

sensor data for further processing’s such as weather prediction, health related predictions of a patient, traffic control etc. In 

these environments, the sensor nodes of the network are expected to operate individually in the region for a long period, since it 

is impossible to manually refill the energy of the nodes due to high maintenance cost of the network. Therefore, the depletion of 

a single sensor node may effects the processing of the whole network. Consequently, there is a requirement to propose a energy 

efficient solution in order to increase the network lifetime. 

In this study, the proposed energy efficient clustering technique is compared with the traditional ACOPSO mechanism in 

terms of throughput, energy consumption and network lifetime. The proposed work uses the energy and distance as major 

parameters for measuring the capabilities of a node to become a CH. Along with this, the GWO optimization is implemented to 

optimize the outcomes.   
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using this principle, it is becomes capable to decrease the transferred amount of data within the network and in this manner 

the energy saving is attained [16]. Various clustering protocols suffer from following issues: 

Limited Energy: the limited amount of energy in sensor node should be taken as a proper clustering  to reduce the overall 

energy consumption of the network.  

Network Lifetime: The limited amount of energy in the networks leads to the decrement in the network lifetime.  

Limited Abilities: The small physical size and limited amount stored energy in a sensor node restricts the capabilities of the 
nodes in the terms of data processing and data transmission.   

Application Dependency: While designing clustering strategies, application robustness should be deemed for an efficient 

clustering algorithm.  

This study is a continuation art of previous work in which a proposal was given on energy efficient clustering protocol in 

WSN. Before giving a proposal, review to the past researches has been conducted. In review it has been studied that a variety 

of work has been done by using the clustering protocols and optimization protocols collaboratively. But the thing was that for 

optimizing cluster head selection process did not cover all the major features and parameters such as energy and distance.  

 

2. OVERVIEW TO THE IMPLEMENTATION 

In traditional work, a hybrid clustering mechanism was developed that operated by utilizing the clustering, tree based data 

aggregation approach and hybrid optimization i.e. ant colony optimization (ACO) and particle swarm optimization (PSO). In 
this approach, the cluster formation was done on the basis of the energy of the nodes then, data aggregation was done by 

applying the hybrid optimization approach. After analyzing the traditional work, following issues are observed. The CH 

selection strategy was quite weak as it considers only energy as a major factor.  The hybrid optimization technique leads to 

the delay in data transmission. The reason behind increased delay is the large number of iterations that are required for the 

processing of ACO and PSO. Therefore, it is necessary to analyze the traditional energy efficient protocol. 

Thus a proposal is given in the previous work. The proposal was given by using Grey Wolf Optimization protocol to 

optimize the CH selection process. The energy of the nodes and distance of the nodes are considered as major factors. The 

energy model that is applied in this work is defined as follows: 

 

 

In above equations  stands for amount of energy consumed for transmitting a bit/m2 can be evaluated by using the 
following formula: 

 

In eqn (3)  represents the amount of energy that is consumed for data aggregation.  
For Receiving Energy the following formulation is used: 

 

Here  depicts the amount of energy consumed for receiving bit/m2. 
The distance is measured by using the following formulation: 

 
The figure 1 shows the framework or flowchart of the proposed work.  

 
Figure 1 Working of proposed energy efficient clustering protocol 

 

 

Initialize the network parameters as area, nodes, location 

etc 

Evaluate the Energy and Distance of the nodes in the 

network 

Generate Initial population for CH selection 

Perform CH selection on the basis of the GWO 

Perform Data Transmission or communication from 

source to destination node 

Evaluate the performance parameters 
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3. PERFORMANCE ANALYSIS 

The previous study in this chain has implemented the proposed work in MATLAB simulation platform. The performance of 

the protocol was analyzed in the terms of throughput of the network, dead nodes in the network, alive nodes in the network 

and energy consumption of the nodes. The network set up parameters of the proposed work is shown in table 1 below. 

 

Table 1: Proposed Network Setup 

Parameters Value 

Network Area 100,100 
Base Station (x,y) 50,50 or 50,150 

Number of nodes 100 

Probability 0.1 

Initial Energy 0.1 joule 

Transmitter Energy 50*10-9 

Receiver Energy 50*10-9 

Free Space (amplifier) 10*10-13 

Multipath (amplifier) 0.0013*10-13 

Effective Data Aggregation 50*10-9 

Maximum Lifetime 2500 

Data packets size 4000 

 
The graph in figure 2 shows the performance of the proposed protocol in the terms of First dead node, half dead node and last 

dead node in the network. The dead nodes are evaluated on the basis of the number of communication rounds in the network. 

The bar in blue refers to the first dead node, bars in green shows the half dead node and bar in yellow delineates the last dead 

node. On the basis of the observations, it is obtained that the first node dead is found at 2800 round approximately. The half 

node dead is located at 4200 rounds and  last node dead is at 5100 rounds approximately.  The total 6000 communication 

rounds are considered for analysis purpose. 

 

 
Figure 2 FND, HND and LND analysis of proposed network 

 

The graph in figure 3 explains the comparison of proposed and traditional ACOPSO protocol. The comparison is done in the 
terms of data packets received at BS. The graph expounds that in proposed work, the amount of packets received at base 

station is higher than the number of packets received at base station in ACOPSO. 
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Figure 3 Comparison Analysis of Packets received at BS 

 

The graph in figure 4 clarifies the comparison analysis of number of alive  nodes  for proposed and traditional approach. The 

alive  nodes  in proposed work is higher than the number of alive nodes in traditional work.  

 

 
Figure 4 Comparison analysis of Alive node 

 

4. CONCLUSION 
The energy plays an important role for operating the sensor networks. The working of whole network relies upon the basis of 

the energy that is allotted to the nodes initially. It is mandatory to manage the energy consumption of the network to enhance 

the network lifetime. This study is divided into two parts, one is energy efficient clustering protocols by using the grey wolf 

optimizing mechanism. The work has been analyzed and found to be quite effective in terms of energy consumption, 

throughput and network lifetime. In this work a comparison analysis of proposed work is done with traditional ACOPSO 

algorithm. After evaluation, the proposed GWO mechanism is observed to be outperforming than the traditional ACOPSO 

technique. The proposed work is capable enough to enhance the lifetime and energy efficiency of the network, but still more 

amendments could be done in this work in direction of managing the congestion in the network and to enhance the network 

reliability.   
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