
International Journal of Advanced Science and Research 

 

79 

International Journal of Advanced Science and Research 

ISSN: 2455-4227 

Impact Factor: RJIF 5.12 

www.allsciencejournal.com 

Volume 3; Issue 1; January 2018; Page No. 79-86 

An energy management method (ESEAHP) study report for clustered heterogeneous WSNs 

1 Prachi Tiwari, *2 Dr. Mohit Gangwar 
1 M. Tech. Research Scholar, Bhabha Engineering Research Institute, Bhopal, Madhya Pradesh, India 

2 Principal, Bhabha Engineering Research Institute, Bhopal, Madhya Pradesh, India

Abstract 

Major issues in wireless sensors network is reducing network life time and increasing the number of dead nodes. Number of dead 

node depends on supervision of the energy saving in each sensor’s node. Research in this field is to increase network lifetime and 

also increase the number of alive node. There are many algorithms in wireless sensor network but best is clustering based 

algorithm. Clustering based algorithm is increase a lot of significance in decreasing the number of dead nodes of each network. 

This research paper proposed “Energy Sensitive Energy Alert Hierarchical Protocol” (ESEAHP) protocol technique in which every 

sensor node has energy levels of heterogeneity ordered network which autonomously selects itself as a cluster head.CH based on 

its initial energy relative to that of other nodes. The network life was increased as compared to increase and decrease in number of 

alive and dead nodes respectively. Increased throughput due to two type of Nodes heterogeneity and decrease in throughput due to 

threshold sensitivity. This paper proposed algorithm, in which work will be comparing with five different protocols namely The L-

LEACH, D-LEACH, Improve W-LEACH and W-LEACH. This work will be analysis and simulation with taken two different 

case in which we put the value of Node Inner Energy 2 J and Node Inner Energy 0.9J, and compared with four different 

parameters. This work is concluded that our protocol ESEAHP will achieve better results in small as well as large sized networks. 

So from it is clear that our proposed protocols ESEAHP is superior than all other protocols discussed. 
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Introduction 

In the sensor nodes non-rechargeable batteries help to run, so 

along with efficient routing the network should be energy 

effective with efficient use of the resources and hence this is 

an important research concern. The most main feature of a 

routing protocol, in order to be efficient for WSNs, is the 

energy consumption and the extension of the network’s 

lifetime. Many routing, power management, and data 

dissemination protocols have been specifically designed for 

WSNs where energy awareness is an essential design issue. 

Routing protocols in WSNs might differ depending on the 

application and network architecture.  

In the past few years multi-path routing approach is widely 

used for different network management drives, such as 

providing a fault tolerant routing, refining broadcasting 

reliability, Quality of Service and Congestion control support 

in the wired and wireless networks, but the unique features of 

the wireless sensor networks and the appearances of the short 

range radio communications introduce a new trials that should 

be spoke in designing the multi-path routing protocols. 

Improvements in wireless technologies and evolution of low 

cost sensor nodes have headed to introduction of low power 

wireless sensor networks. Due to multiple functions and 

comfort of deployment of the sensor nodes it can be used in 

various applications such as target tracking, environment 

monitoring, health care, forest fire detection, inventory 

control, energy management, surveillance and reconnaissance, 

and so on [1]. The main responsibility of the sensor nodes in a 

network is to forward the collected information from the 

source to the sink for further operations, but the resource 

boundaries [2], unreliable links between the sensor nodes in 

combination with the various application demands of different 

applications make it a difficult task to design an efficient 

routing algorithm in wireless sensor networks. 

Multipath Routing in Wireless Sensor Networks The limited 

capacity and transmission competence of multi hop path and 

high dynamics of wireless links single path method is not able 

to provide efficient data rate in broadcast in WSN. To 

overcome these issues now a day’s multi-path method is used 

widely. As mentioned before multi-path routing has 

established its efficiency to improve the performance of 

wireless sensor and ad-hoc networks.  

 

Literature Survey 

In This research paper [3] In the current age the major issues in 

wireless sensors node for Generation is life time which is 

totally depend on supervision of the energy saving in each 

sensor Node. The lively research in this field for improving 

network lifetime with free mode in which is vital of (WSN) 

wireless sensor networks. Numerous algorithms have been 

developed but best is only one which is clustering base 

algorithms were increase lot of significance in increasing the 

network sensor lifetime of each sensor Nodes. In many studies 

have tried to increase clustering protocols, and all researchers 

tried to evade the weakness of randomly clustering of LEACH 

algorithm. In this research paper a new algorithm Energy 
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Sensitive Energy Alert Hierarchical Protocol” (ESEAHP) is 

developing with using two different protocols advantage 

property with removing disadvantage of each node. Where 

Cluster Head nodes that have the maximum lifetime value in 

each round. In the more rounds, respectively node which has 

the peak value has the more chance of become cluster head. In 

This proposed algorithm, the nodes that have high energy 

solidity are suitable and yet have a good chance to be selected 

as a cluster-head. This paper proposed algorithm, in which 

work will be comparing with five different protocols namely 

The L-LEACH, DE-LEACH, LEACH-C, LEACH and W-

LEACH. This work will be analysis and simulation the 

algorithm and observations made with all these protocols are 

presenting overtakes of regarding life time of sensing Nodes. 

This research paper [4] author say Based on the characteristics 

of wireless sensor network communication in mine, LEACH 

protocol clustering is optimized, and the factors of energy and 

distance are measured fully. The selection of cluster head 

nodes is optimized, and a routing algorithm based on K-means 

++ clustering is proposed. The problem of uneven distribution 

of cluster head nodes, uneven energy consumption and 

network stability in LEACH algorithm is improved 

effectively. Simulation results show that the proposed 

algorithm can improve the energy consumption of the whole 

network and improve the energy utilization rate, extending the 

network life cycle effectively. 

In this article author [5] write Wireless sensor networks a 

plurality of sensors in an energy limited deliveries. The 

sensors are arranged randomly for many applications. 

Therefore, the battery or download a replacement would be 

practical. Therefore, the energy efficient routing protocol to 

expand the network. In this article they propose a new cluster 

based Re-Leach dynamic Protocol Dynamic Re-clustering 

based Leach protocol (DR-Leach), the expansion of the lattice 

energy consumption and reduce the age. The idea is that the 

energy cluster leaders next production cluster to balance In 

each round, the same number of nodes in the network of life. 

Make your first calculation it calculates the optimum amount 

of CHS in each round, and the optimum amount for each 

cluster. The results showed that the improvement of reliability 

protocols proposed frame and the total energy consumption 

than BCDCP Leach and protocols. 

In this research paper [6] Wireless Sensor Networks are formed 

by hundreds of sensor nodes that are distributed autonomously 

within the sensing area. It also incorporates with a gateway 

that provides wireless connection to communicate among 

nodes and pass data to one and another. There are various 

applications using WSNs such as wildlife monitoring, 

environmental observing and smart space. The limitation of 

WSNs is that they are only dependable on power battery to 

ensure their lifetime as a sensing device. Thus, in order to 

prolong the network lifetime, various research has been done 

including the development of energy efficient routing 

protocols. One of the earliest techniques is Low Energy 

Adaptive Clustering Hierarchy (LEACH). LEACH protocol 

uses randomization to select cluster head in order to have an 

evenly distributed energy among nodes. Their work provides 

an in depth knowledge of LEACH protocol and how it is 

implemented on Tiny OS using a Telos B mote. By 

implementing a conventional protocol which is Direct 

Transmission (DT) along with LEACH protocol in nodes, a 

significant impact on energy dissipation of protocols can be 

examined. In the findings, LEACH protocol energy usage in 

transmitting data can be evenly minimized thus lifetime of 

nodes can be longer. The result shows LEACH saves up to 

30% of energy saving than using DT protocol. 

This research paper [7] Energy is one of the important factors 

in wireless sensor networks. For further usage and to increase 

the network lifetime, researchers are always looking for ways 

which tend to reduce energy consumption. Clustering of 

sensor nodes is one of the best ways that can significantly 

increase the network lifetime. In this paper, using nodes 

weighting based on the density and node’s energy that be used 

I algorithm, a new method is provided. In our method, the 

effects of weighting in the higher rounds have been decrease 

higher energy in the higher rounds do get a fair chance to 

become a cluster MATLAB simulation shows that the 

proposed method increases the network lifetime compared to 

W-LEACH and others protocols. 

 

Proposed Technique 

First explain Energy Alert Hierarchical Protocols where 

broken up into rounds where each round begins with a set-up 

phase, when the clusters are planned, tracked by a steady- 

state phase, when data transfers to the base station occur.  

 

Neighbor discovery phase 

In this phase every Nodes are broadcasting a control packet 

contains their Node ID, outstanding energy, location and wait 

for the neighbor discovery control packets from the Nodes of 

its range to find the neighbor Nodes.  

 

 
 

Fig 1: Wireless Sensor Node Field 100 X 100 Meters with Cluster 

Head Selection where Node Inner Energy 2 J. 

 

Multi-Path Hierarchical 

The main concept is that, there are two type of Nodes Leading 

and Modify. As described in the Algorithm, the Leading 

Nodes find two paths to the source, the Leading path and the 

Modify path. The Leading path is built with the best possible 

neighbor (having the minimum Position Factor (PF)) and the 

Modify path is constructed with the next best neighbor 
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(having the next minimum Position Factor (PF) after the 

Leading path Node). The Modify Nodes find one single path 

towards the source Node and searches its neighbor table for 

the Node with minimum Position Factor (PF) and will prefer a 

Leading Node if possible, this is done to converge the path 

else the path can diverge from its direction toward the source, 

Next hop is chosen by the following equations 1 and 2 

 

   (1) 

 (2) 

 

Where, PFi is the set of distance of all the neighbors of Nodei 

from the source. Pscr is the location of the source Node, Px is 

the location of the Nodex and Negbi is the neighbor set of 

Nodei.  

Fraction of Leading Nodes (m) and the additional energy 

factor between Leading and Normal Nodes (α), Where 

assumes that each Node knows the total energy of the network 

in order to adapt its election probability to become a cluster 

head (CH) according to its remaining energy. Our approach is 

to assign a weight to the optimal probability Popt. This weight 

must be equal to the initial energy of each Node divided by 

the initial energy of the Normal Nodes. Let us define as Pr the 

weighted election probability for Normal Nodes and Ps the 

weighted election probability for the Leading Nodes. 

Nearly there are n*(1+α*m) Nodes with energy equal to the 

initial energy of a Normal Nodes. The weighed probabilities 

for Normal and Leading Nodes are, respectively: 

 

 
 

Here replace Popt by the weighted probabilities to obtain the 

Energy Sensitive that is used to elect the cluster head in each 

round.  

 

 
 

K′ and K′′ are the set of Normal Nodes and set of Leading 

Nodes that has not become CHs in the last  respectively, so 

ensuring that the equations 3 and 4 are working for rounds of 

the epoch, and Es is the Energy Sensitive applied to a 

population of n*m Leading Nodes. This guarantees that each 

Leading Node will become a cluster head (CH) exactly once 

every  rounds. 

Here in this protocols all Nodes keep on detecting 

environment nonstop. As parameters from attribute set reaches 

active Energy Sensitive value, transmitter is turned on and 

data is transmitted to CH, however this is for the first time 

when this condition is met. 

 

Simulation, experimentation and results 

Matlab tool is used for simulation because the graphical 

output is optimized for interaction. In Matlab tool we can 

easily plot our data and can easily change color, size, scales 

etc by using graphical interactive tools. Matlab have a rich set 

of toolbox which allows more specialized statistical 

manipulation of data. 

A network residing of 100*100 nodes, sited randomly in a 

region of M x M and a Base Station BS located in the center is 

careful.  

 
Table 1: Parameters and setting used in our simulations 

 

S. No Parameters Value 

1 Eelect 100nJ/bit 

2 EDA 100nJ/bit/message 

3 εfs 10pJ/bit/m2 

4 εmp 0.0013pJ/bit/m4 

5 Eo 0.9J 

6 k 6300 

7 ρopt 0.2 

8 n 100 

9 α 2 

10 m 0.3 

 

First we taken Case 1, in which we put Node Inner Energy 2 J 

after it we simulate our algorithm and analysis the result 

which are given below. 

In this paper we performed simulations for different values of 

α and m while keeping Popt constant that is 0.2  

1. For Second Node Inner Energy 0.9 J., 

2. For Third Node Inner Energy 0.9 J and Numbers of nodes 

are 200. 

 

 
 

Fig 2: Shows ESEAHP of Number of Dead Nodes per Round. 

 

Nodes keep on sensing nonstop but transmission is not done 

frequently, so energy ingesting is much more less than that of 

proactive networks. At time of cluster change, values of de-

active node, and (A) are transmitted afresh and so, user can 
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decide how often to sense and what parameters to be detected according to the criticality of detected attribute and application.  

 

 
 

Fig 3: Shows Average Energy of Each Node per Round on ESEAHP. 

 

After completed Experiment to observe change in network’s 

stability, life and throughput relative to increase in number of 

advance nodes and their energies. Since popt = 0.2, is the 

optimal probability of CHs, by using equations (3), (4) we 

obtained different probabilities for each type of nodes in 

accordance with different values of α and m. Other 

parameters used in simulations are shown in Table 1. 

 

 
 

Fig 4: Shows ESEAHP of Number of Dead Nodes per Round. 
 

Average Energy save after completing 6300 Round is 1.6 

which is must better than other protocols, when we put with 

Node Inner Energy 2 J graph is show in figure 3. 
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Fig 5: Shows Average Energy of Each Node per Round on ESEAHP. 

 

Average Energy save after completing 6300 Round is 0.3 

which is must better than other protocols, when we put with 

Node Inner Energy 0.9 J graph is show in figure 5. 

Average Energy 

 

 
 

Fig 6: Shows Average Energy of Each Node per Round on ESEAHP. 

 

 
 

Fig 7: Shows Round Number were First Node become Dead Node. 
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In the figure 8, we observer throughput of L-LEACH, D-

LEACH, W-LEACH, and Improve W-LEACH, and ESEAHP 

protocols were W-LEACH, and Improve W-LEACH, and 

Improve W-LEACH protocols throughput was very low and 

total data packet transfer from CHs to Base Station BS per 

round is very less so efficiency was decreased. But in our 

protocols ESEAHP total data packet transfer from CHs to 

Base Station BS per round is very higher then W-LEACH, and 

Improve W-LEACH and L-LEACH, D-LEACH, so efficiency 

become also higher, when we put with Node Inner Energy 0.9 

J. 

 

 
 

Fig 8: Show throughput of proposed algorithm in using three cases 

 

 
 

Fig 9: Shows L-LEACH, D-LEACH, Improve W-LEACH, W-LEACH and proposed algorithm behavior in the presence of heterogeneity with 

Node Inner Energy 0.9 J of Number of Alive Nodes per Round. 
 

In the figure 9, we observer number of alive node of Shows L-

LEACH, and D-LEACH was become 30 in 1500 rounds but 

W-LEACH, and Improve W-LEACH protocols was more 

stable and its come at last in as become 30 after 3000 round 

and Where our proposed was more stable and efficiency was 

more strong because numbers alive node after 6300 round are 

55 which is approximate 63% better than W-LEACH, and 

Improve W-LEACH protocols when we put with Node Inner 

Energy 0.9 J. 
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Fig 10: Shows L-LEACH, D-LEACH, Improve W-LEACH, W-LEACH and proposed algorithm behavior in the presence of heterogeneity with 

Node Inner Energy 0.9 J of Number of Dead Nodes per Round. 
 

From the figure 10, we observer number of Dead node of L-

LEACH, and D-LEACH protocols was become 70 in 1500 

rounds but W-LEACH, and Improve W-LEACH protocols 

give heavy-duty and its was become 70 nodes dead at last in 

3000 round. Where our protocols ESEAHP was very high 

heavy-duty and battery level was more strong both protocols 

because number of dead node after 6300 round are 45 only 

when we put with Node Inner Energy 0.9 J. 

 

Conclusion 

This research paper proposed “Energy Sensitive Energy Alert 

Hierarchical Protocol” (ESEAHP) protocol technique in 

which every sensor node has energy levels of heterogeneity 

ordered network which autonomously selects itself as a cluster 

head CH based on its initial energy relative to that of other 

nodes. In the protocol ESEAHP is Energy Sensitive based 

protocol with an additional feature of two type of Nodes 

Leading and Modify of heterogeneity results in increased 

stability period and network life even greater than that of L-

LEACH, D-LEACH, Improve W-LEACH and W-LEACH 

and node dead per round was also decreased. In this research 

paper we are taken two different case in which we put the 

value of Node Inner Energy 2 J and Node Inner Energy 0.9J, 

and compared with four different parameters. From our 

simulation experiment result analysis report we got ESEAHP 

has enhanced stability period than all other protocols. The 

network life was increased as compared. Increase and 

decrease in number of alive and dead nodes respectively. 

Increased throughput due to two type of Nodes heterogeneity 

and decrease in throughput due to threshold sensitivity. CH 

choice is Energy Sensitive grounded, due to Energy Sensitive 

Energy Alert levels of heterogeneity and being responsive 

routing network protocol, it causes increase in constancy 

period and network life. This work is concluded that our 

protocol ESEAHP will achieve better results in small as well 

as large sized networks. So from it is clear that our proposed 

protocols ESEAHP is superior than all other protocols 

discussed. 
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