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Abstract

In this work the Wireless Sensor Network (WSN) is the network of tiny sized sensor motes. Due to the limited size, sensor mote is limited in processing, memory
and energy. The limitation of energy and memory in sensor mote create challenges for routing in WSN. Cluster based routing protocols in WSNs has recently
increase interest for energy efficiency. A leader represents all sensor motes in the cluster called cluster head (CH) and collects sensed data from them. To balance
the traffic load and the energy consumption in the network, the CH should be rotated among all motes. In this paper, we proposed An Energy Aware Asymmetric
Clustering Protocol (EAACP), EAACP elects CH based on motes near to the sink distance and residual energy of the motes. In WSNs energy is mostly consumed
for data transmission to sink. In this paper, the optimal sink distance is considered which decrease the length of path to sink. In addition, residual energy is also
considered in the CH election in order to increase the network stability and lifetime. Furthermore, the reclustering of cluster head conserves the energy in data
transmission to sink. The simulation results show that EAACP conserve more energy in data transmission compared to the well-known exiting clustering algorithms
LEACH and TL-LEACH. EAACP also prolong the network stability period and lifetime than LEACH and TL-LEACH protocols.
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l. Introduction

Wireless sensor networks are networks of hundreds or thousands of sensor nodes that are also called motes. Sensor nodes are having limited processing
capability, limited storage, and limited battery power [1]. Sensor nodes sense the physical quantity and send the reports towards the central entity called
Base station. This will process the data and make computation over that data, produces a result which is human understandable. Base station is the entity
which is having unlimited amount of energy. So the routing protocol and applications for this network should be like this that will increase the lifetime
of sensor network. Because the replacement of the battery of the sensor node is very difficult process when the sensor nodes is deployed and it is going
to impossible when it is deployed at the remote or hazards area.

The main objective of this research work is to design joint cluster algorithm which is a combination of two different clustering algorithms. The first
algorithm of the combination is Energy Efficient Hierarchical Clustering and the second algorithm in the combination is Modified Low Energy Adaptive
Clustering Hierarchy. These both algorithms are combined to form a Joint Cluster approach. So the network life time, dead node, throughput etc. parameter
improvement is key goal of this research.

The rest of the paper is organized under the following headings: section 1l describes the related work in the field of data aggregation in WSNs. The section
111 presents the proposed approach. The simulation results are presented in section IV. The section V concludes the proposed approach.

I1. Previous Work

This section briefly describes various performance improvements in terms of network lifetime, throughput, and energy. The following reviews provide a
comprehensive survey about the developments in the state of art protocol in WSNs around the world.

H. El Alami et al., [1] So as to accumulate data all the more efficiently, a clustering hierarchy calculation is utilized for data correspondence in wireless
sensor networks (WSNSs). This calculation is one of the significant strategies to improve the energy productivity in WSNs and it gives a powerful way to
augment the lifetime of WSNs. Hierarchical conventions based on clustering hierarchy are proposed to spare energy of WSNs in which the nodes with
higher residual energy could be utilized to gather data and transmit it to a base station.

In this paper, an improved clustering hierarchy (ECH) approach has been proposed to accomplish energy proficiency in WSNs by utilizing dozing waking
system for covering and neighboring nodes. Hence, the data excess is limited and then network lifetime is expanded.
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M. A. Hossen et al., [2] Psychological radio (CR) is an adaptive radio innovation that can naturally identify accessible diverts in a wireless range and
change transmission boundaries to improve radio working conduct. Because of the dynamic idea of range accessibility and wireless channel condition, it
is exceptionally difficult to keep up solid network availability. Cluster-based CR specially appointed networks (CRAHN) mastermind CR nodes into
gatherings to successfully keep up solid self-governing networks.

The proposed instrument can expand the network lifetime, improve the reachability between part nodes as well as with other cluster networks, it can
likewise offer steady and solid support utilizing the chose data channel and stay away from conceivable obstruction between neighboring specially
appointed clusters.

X. He et al., [3] In wireless sensor networks (WSNSs), gathering data with mobile sinks is a compelling method to settle the “energy gap issue". In any
case, a large portion of existing calculations of mobile sinks disregard the heap equalization of meeting nodes, which will altogether abbreviate the
network lifetime. Additionally, most mobile sinks are generally required to visit areas of sensor nodes without exploiting their correspondence ranges.
Along these lines, this paper proposes an energy-efficient direction arranging calculation (EETP) based on multi-target molecule swarm streamlining
(MOPSO) to abbreviate the direction length of the mobile sink and equalization the heap of meeting nodes. EETP plans to diminish the deferral in data
conveyance and draw out the network lifetime.

W. He et al., [4] An efficient and energy-sparing calculation, K-means and FAH (KAF), has been proposed to take care of the issues of node energy
limitations, short network cycle and low throughput in current wireless sensor networks. Network clustering is gotten by upgrading K-implies clustering.
Based on FAHP (Fluffy Logical Hierarchy Procedure) technique, the cluster head determination is upgraded thinking about the components of node
energy, good ways from base station and energy proficiency of nodes.

The reproduction results show that the proposed convention can adequately diminish the energy utilization of nodes and drag out the network life cycle.

W. Osamy et al., [5] Wireless sensor networks (WSNSs) have dazzled significant consideration from both modern and scholarly examination since most
recent couple of years. The main consideration behind the exploration endeavors in the field of WSNs is their tremendous scope of uses, for example,
observation frameworks, military tasks, medicinal services, condition occasion checking, and human security. In any case, sensor nodes are low potential
and energy requirement gadgets; along these lines, energy efficient routing convention is the premier concern. In this paper, another Cluster-Tree routing
plan for social occasion data (CTRS-DG) is suggested that made out of two layers: routing and total and remaking.

Reproduction results uncover that the proposed conspire beats existing baseline calculations as far as solidness period, network lifetime, and normal
standardized mean squared blunder for compressive detecting data remaking.

We studied various clustering algorithms; the parameter took for cluster heads selection are energy, density, distance and location of sensor nodes. There
are some algorithms as they used one of the parameter for cluster head selection. They do not take many parameters for cluster head selection. We need
such approaches which optimize the number of clusters so that stability period of network increases.

Further it is also observed that there is no research carried out for cluster optimization in non-uniformly deployed wireless sensor network.

111. Proposed Work

After the detailed description of wireless sensor networks, problem of routing protocol for maximizing network lifetime, and existing clustering techniques
in we now present our proposed protocol for solving routing problem. This Section first gives you an introduction of our protocol “Energy Aware
Asymmetric Clustering Protocol (EAACP)” and then briefly describes energy model that has been considered for designed protocol. After this a detailed
description of the algorithm will be presented.

A. Assumptions
We make the following assumptions in our work
e Sensor nodes and base station are static.
e The base station not limits to energy.
. Sensor nodes do not aware about their geographic location.
. Sensor nodes know the relative position of the base station in the field.
e The sensor nodes are randomly distributed over sensing field as shown in figure 4.1.
e The Sensor nodes are densely deployed in the sensing field. This dense deployment of sensor network achieving Quality of Service.
. Sensor nodes are homogenous in their architectures.
. Sensor nodes are able to measure the current energy level.
B. Description of the scheme:

The EAACP clustering process consists three sub part setup phase 1, 2 and steady state phase. It requires 2 * T« (Tmax IS the time require for clustering).
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SET UP PHASE -1

In first setup phase cluster head is selected on the basis of probabilistic threshold (based on residual energy and distance to base station). At the end of

first setup phase all the cluster heads are selected and formation of cluster is accomplished.

Fig 1: The sensor node deployment in EAACP protocol

Fig 2: The cluster head selection in EAACP protocol

5

Fig 3: The cluster formation in EAACP protocol
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SET UP PHASE -II

In second setup phase reclustering process starts where all the selected cluster heads reselect the new leaders on the basis of threshold used for cluster

.
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Fig 4: The leader selection in EAACP protocol
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STEADY STATE PHASE

After the completion of second setup phase, in steady state phase leaders receive aggregated data from nearest cluster heads and again aggregate this data
then send it to the base station.

e 'N-’//.. ieader

g 5: Data transmission from cluster head to leader in EAACP protocol
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Fig 6: Data transmission from leader to base station in EAACP protocol
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These two phases second setup phase and steady state phase are overlapped in time that means these phases simultaneously run at the time. This prolongs
the time interval before the first node die. It is very crucial for many applications where reliability about feedback needed. The leaders receive data from
its member cluster heads and aggregated it then send this data to the base station as shown in figure 6.
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IV. Simulation Results

We simulate the sensor network in a 100 m X 100m dimension field. There are 100 sensor nodes i.e. n = 100. Sensor nodes are distributed randomly in
the field. For doing this the vertical and horizontal coordinates on every sensor is randomly taken between 0 and 100. Sink is taken at the center so to
neglect the multipath fading error on the system. Maximum distance from sink to any node will be approximately equal to 70m which is less than DO~87m.
We set the initial energy of the normal sensor node to EO = 0.5 joules [13]. The values set is for just the simulation any value can assigned to it. Table
shows the different values which we taken in our simulation [13]:-

Parameter Value
Network size (100x100 m?)
Number of sensor node (1) 100
Base station position (25m,100 m)
Initial energy 0.5/
Py 0.05
P2 0.2
Transmitter/Receiver electronics E e 50 nj/bit
Data aggregation (Ep,) 5 nj/bit/report
Reference distance (d,) 87m
Transmit amplifier e 10 pJ/bit/m?
Transmit amplifier e, 0.0013 pj/bit/m*
Message size (1) 2000 bits
Time for clustering (Tpax) 500 ms

The parameters for the evolutions of results from simulation are described blow:-

SIMULATION RESULTS FOR EAACP:

Stability period: - It is defined as the time interval between starting of the operation of the network and to the death of the first node. It is also

called “stable region.”

Instability period: - It is defined as the time interval between the death of first sensor node to the death of last node.

Cluster head per round and packet transmission: - Number of clusters formed by cluster heads and number of packets send to base station by

cluster heads.

Network lifetime: - It is defined as the staring of the network operation to the death of the last node.

Sensitivity Analysis: - In this analysis the output of a system can be apportioned to different sources of inputs. To perform the sensitivity
analysis in this work position of base station, network area and number of sensor nodes are considered.

In this we simulate EAACP using MATLAB simulation tool to observe the performance in term of stability period, network lifetime, packet transmission,
sensitivity analysis.

CLUSTER FORMATION AND PACKET TRANSMISSION
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SENSITIVITY OF EAACP PROTOCOL

POSITION OF BASE STATION

The effect of diffevent position of base station on stabslity period is analvzed We taken
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100

The analysis of sensitivity in EAACP protocol has been done in terms of length of stability period of three parameters: position of base station, network
area and number of sensor nodes.
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STABILITY PERIOD AND NETWORK LIFESPAN

field) on stability pericd is analyzed We taken five different

The stability period and network lifespan are used as key indicators to evaluate performance of the proposed protocol. The data transmissions from sensor
nodes were simulated until all the sensor nodes died. Here the performance of the EAACP protocols is compared with LEACH [13] and TL-LEACH [34]
in term of stability period and network lifetime in the same setting. The network lifespan has been compared with other protocols shown in the subsequent

graphs.
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DISCUSSION AND ANALYSIS
It is observed that number of clusters in sensing field has significant impact on energy conservation. In this thesis a detailed analysis for cluster head
selection has been done on different parameters. Our key observations are as follows:

1. The number of cluster in EAACP more than LEACH and data transmission in lower than LEACH.

2. The stable region of EAACP protocol is better than previous LEACH and TL-LEACH protocol because of the lower number of message
transmitted in inter cluster communication.

3. The network lifespan increases in EAACP than previous LEACH and TL-LEACH protocol because of better selection of cluster head in
clustering process.

SUMMARY

In this Section simulation of EAACP is shown. Simulation results show that EAACP has longer stability period and network lifespan. It is further observed
that on varying the position of base station, network area and number of sensor node, EAACP is more robust and scalable than other protocols.

V. Conclusions and Future Work

We proposed a clustering protocol EAACP to conserve the energy in clustering process. A new threshold has been formulated for cluster head selection
which is based on the remaining energy of the sensor node and the distance to base station. In EAACP sensor nodes elect itself cluster head independently,
and energy based threshold is also there which in not centralized unlike [38] where global knowledge of the residual energy is required. A reclustering
approach also has been proposed to decrease the energy consumption in data reporting to the base station. EAACP is very simple to implement in the
senor nodes. This is a dynamic protocol it will work automatically over no prior distribution of the levels of energy in the nodes. This protocol is
asymptotic i.e. this protocol works on large sensor network and also in the small sensor network. EAACP is scalable protocol because we have seen that
for this protocol to run there is no need of prior knowledge of the placement of the sensor nodes in the field. The sensor network life time is increased in
this case by a large amount as we have seen from the simulation results. So we can say that this protocol is best one for the homogenous Wireless Sensor
Network.

WSNs is quite a hot concept in wireless communication meaning that much research is going on and many issues are subjected to be investigated in this
domain. Due to the time limitations, our focus was only on the energy efficient load balancing routing protocol. Though, there are many possible directions
needed to be explored.
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