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Abstract- The wireless sensor networks(WSNs) sector has
developed rapidly over the past few years. Hundreds of
thousands of base stations (sink) and sensor nodes (SNs) have
designed a new network known as WSNsfor cheap wireless
communication. In wide areas, Base stations (BSs) and nodes
are placed. One of the most emerging technologies integrating
sensing, computing capability, and communication into minute
devices proceeding towards a whole new simplistic world is
the wireless sensor network. The wireless sensor nodes are
very smaller in size with limited processing capabilities and
very low battery power. This restriction of low battery power
forms the sensor network vulnerable to failures. Data
Aggregation(DA) in WSNs is an energy efficiency approach.
DA is very important for WSNs. They minimize energy
consumption by removing redundancy with the support of DA.
In this work, they address data aggregation and the different
energy-efficient approachesmeant forDA used in WSN.In
WSNSs, Clustering is a significant energy efficiency & network
constancy mission. Clustering in WSNs is well known and
used for a long time. To deal with issues such as network
lifetime and resources, clustering over a distributed approach
is currently progressing. Besides this, optimal cluster head
selection is also a critical issue. An optimal cluster head is
responsible to send to the base station and aggregate the
data.An optimal cluster head can be select as one of the
available optimization methods.
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I. INTRODUCTION

One of the most interesting fields of research over the
past few years has been WSNs. A WSN is made up of a no of
wireless SNs (sensor nodes) that create a sensor field & a sink.
This huge noof low-power, low-cost & short-distance
communication nodes perform finite computing &
communicate wirelessly in the form of WSNs. With
cooperation between these nodes, basic functions like sensing,
alerting & tracking can be obtained. These functions make it
very useful for wireless sensors to monitor security control,
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natural phenomena, traffic flow estimation, environmental
changes, tracking friendly ~ forceson thebattlefield, and
monitoring military application. The high reliability of the
sensor networks is required for these tasks. In recent years,
attention has been increased to research on heterogeneous
wireless sensor networks in addition to making sensor
networks more reliable [1].

Energy efficiency in WSN is an essential issue that
will raise the network’s liability over the next months or even
years. The bulk of energy-saving routing research focuses
mainly on trajectory identification focused on the greatest
energy costs, lowest energy usage, or lowest potential
efficiency. These approaches will minimize resource usage in
optimization, complex environments, and high-risk
community intervention and should also take energy-
conscious routing into account. This not only affects network
output latency and packet failure but for heavy energy usage,
it is one of the more critical factors [2].

Clustering is a crucial mission for network constancy
and energy efficiency in WSNs. Clustering is well-known in
WSNs and has been used for a long period. To deal with
issues such as energy and network lifetime, clustering over a
distributed approach is currently progressing. To solve many
problems such as lifetime, energy, and scalability problems of
sensor networks, clustering into sensor nodes is very
significant. A highly precise technique that has been
commonly used for optimization protocols [3] is clustering
based on swarm intelligence. The optimization process
identifies an alternative with the most efficient or feasible key
performance with the specified restriction that optimizes the
desired output. In comparison, maximize means attempting,
without considering cost, to obtain the greater or best benefit
or result. The optimization process is constrained by the lack
of full knowledge and the lack of time to determine which
information is available is accomplished by improving the
optimization method [4]. The optimization method is used to
choosethe optimal cluster head in the clustering.

In addition to supporting DA through effective
network organization, nodes can be divided into several
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known clusters of small groups. Each cluster has a coordinator
and a no of member nodes denoted as a cluster
head.Clustering occurs in the hierarchy of two stages, with
cluster heads (CHSs) being the top levels and the lower stage
being the member nodes. The CHs add up and submit data to
the central database via other CHs. Since CHs commonly
transfer data over longer distances, they lose more energy than
nodes of their members.In addition to the energy selection of
abundant nodes that act as CHs, the grid may be clustered
often, distributing load equivalent on all nodes. Clustering
prevents channeled containment as well as packet collisions,
leading to better network capacity during heavy loads as well
as energy efficiency. The clustering has proven that it
increases network life, a primary metric to measure sensor
network performance. However, since this term depends on
the purpose of the application, there is no unified meaning of
NL, common meanings involve time to deplete its energy until
the node of first/last in the network, and time to disconnect a
node from the base station.

Il. WIRELESS SENSOR NETWORK

WSN is broadly recognized as one of the most
important  twenty-first-century  technologies. The field
including academia around the world has gained considerable
attention in recent years. A WSN usually contains a large
no of multifunctional wireless SNs, with sensing, wireless
communications & computing capabilities, that are low-cost,
low-power [5][6]. These SNs communicate via a wireless
channel over a short distance as well as cooperate to achieve a
common task, along with military surveillance, industrial
process control as well as environmental monitoring. The
fundamental theory overdue WSNs is that, while the
bandwidth of each single SN is reduced, the overall network
power is adequate for the necessary task. In several WSN
implementations, sensor nodes are implemented ad hoc and
are not designed and engineered carefully. [7].

Wireless senzor

Fig. 1.WSNs

A. Sensor Node
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The sensor node is a small autonomous system
consisting primarily of four units which are processing,
sensing, power supply, and communication [8]. Passive Omni-
directional, passive narrow active sensors, or beam
sensors may be sensors. Sensors that sense and do not process
data are referred to as passive sensors [9].nodes are power-
driven by batteries within the wireless detector network. The
restricted battery power is a hugetest, particularly wherever
the network is used to watch associated events in the long run
[10]. WSNs are networks that contain a no of wirelessly
communicating sensor nodes.[11]

The architecture of Sensor Node

The development of WSNs, consisting of devices
named sensor nodes has made advances in wireless
communication possible. small size, cheap & low-power
devices, capable of sensing, computation, & wireless
communication are sensor nodes. When sensors are
exploited in-network, they are configured & connected to
collect data & thus forward data to the BS [8].

Sensor unit

Computational unit Transceiver

Sensor

A?C

Sensor
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Energy unit
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/Receiver

—

Processor

Memory

Fig. 2.The architecture of Sensor Node
Components of SN

A processing unit, a sensing unit, a power unit, & a
transceiver [12] are the key mechanisms of the sensor node

e Sensing Unit: This contains a unit of sensors that
can ration physical features of the atmosphere.

e Processing Unit: SN uses a microcontrollerthat
processes information, performs tasks, & controls the
working of SNs other parts. They are used in sensor
nodes because a microcontroller is considered by its
low cost, ease of connecting other devices, low
power consumption, and simplicity of programming.
Requirements for memory depend on the application
type.

e Transceiver: The transceiver is applied to
wirelessly receive & send messages. The receiver and
transmitter functionality are combined into a single
transceiver device.
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o Power source: From a power supply, the energy
required for all mechanisms of a WSN is gotten.
Although wireless SN is commonly located in an
unfriendly location, it can be problematic and
expensive to change the battery regularly [13].

B. Routing in WSN

WSN routing differs from standard fixed network
routing in various ways. No network is available, the wireless
connection is unreliable and sensor nodes which must follow
strict energy-saving requirements for malfunctioning and
routing protocols. Most wireless algorithms were usually set
up for network routing. WSN routing differs from standard
fixed network routing in several ways. There are no services,
nodes may be malfunctioning, wireless networks are not
protected, routing protocols must conform to strict energy-
saving requirements [14]. Many algos for wireless network
routing are normally utilized.

C. Routing Challenges in WSN

Owing to summary measured, radio, or battery
resources from sensors, the WSN routing protocols are needed
to meet the subsequent requirements [15][16]:

e Data delivery model: Data delivery model solves
Domain fault tolerance by alternate means to save
data packets from nodes or connexion errors. In
particular, when it comes to node power, fitness,
energy use, and road stills use it greatly impacts the
routing protocol in the wireless sensor system.

e Scalability: It is believed that a system can be scaled
because it increases its performance by upgrading the
equipment and by the amount of power supplied.
Routing systems use a wide number of WSN motes
to resolve activities in the region with reasonably
flexible flexibility.

e Resilience: Usually, because of environmental
problems or battery use, sensors eliminate irregular
functioning. The alternative path is observed when
the current nodes cease to operate.

e Production cost: The cumulative cost of the sensor
network can be seen at one node cost. The costs are
also reduced for any sensor node.

e Operating environment: The sensor grid can be
designed into massive devices, on the seafloor, on a
biologically or chemically contaminated area, behind
the enemy's battle line, in huge buildings or
warehouses, etc.

e Power consumption: They require to look at
dissimilar dimensions, namely the long-term
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presence of sensor grids and the limited potential of
the sensor nodes, to reduce power consumption. Sidra
Aslam has addressed many systems, including
resource-conscious strategies, enhanced layer, and
technological harvesting to limit WSN energy use.

Data aggression/fusion: The primary objective is the
compilation or incorporation of data from multiple
sources, e.g. Path protocols exclude, avg, peak, or
standard, for energy conservation or traffic balance.

D. Types of WSNs

The types of networks are determined so that they

can be underground, land, underwater, etc. Depending on the
environment, various kinds of WSNs are including:

Terrestrial WSNs:Terrestrial WSNs can connect
effectively with simple stations as well as comprise
hundreds to thousands of network links organized or
unorganized. In the goal region that is released from
a stationary plane, the SNs are randomly dispersed in
unstructured mode. Grid placement, 2D and optimum
placement, 3D placement models are considered in
the structured mode or pre-planned.

Underground WSNSs: Maintenance, more
experienced, and equipment costs are greater in the
underground wireless sensor networks, and planning
should be even more careful. To monitor
underground conditions, the WSN networks contain a
no of SNs that are concealed in the ground. Added
sink nodes are situated above the ground to transmit
data from the SNs to BS.

UnderwaterWSNs:Water is occupied by 70 percent
of the earth. No. of SNs & vehicles are made up of
these networks underwater. For gathering data from
these SNs, underwater vehicles are used. Long
delays, sensor failures, and bandwidth are a challenge
for underwater communication.

Multimedia WSNs:Toward enable monitoring
or tracking of measures in the method of multimedia
e.g. image, audio & videohave been used by
multimedia  wireless sensor networks. These
networks contain low-cost SNs  with cameras
& microphones. These nodes are interrelated over a
wireless network for data retrieval & data
compression.

Mobile WSNs:Mobile networks contain a group of
SNs which may be stimulated on their own & interact
with the physical environment. mobile nodes
can connect & computer sense. Mobile WSNs are
also much more robust than static sensor networks
[17].
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E. Applications of WSN

e Military applications:WSNs often form an
important component of surveillance, Intelligence,
military  command, communication,  control,
computing, reconnaissance mission, and targeting
(C4ISRT) systems [18].

e Environmental applications:Following the
movements of birds, insects, and small animals, A
variety of sensor network environmental technology
models include insects, birds & small animals
observing the activities, the study of the
environmental factors impacting animals as well as
the tracking of erosion, water treatment, crops,
biological/chemical identification, biodiversity, soil,
marine & atmospheric conditions, geophysical or
meteorologic ~ specific  agriculture  including
monitoring [19].

e Health Applications:So many sensor network health
systems offer impaired devices; physiologic data
telecontrol; integrated patient monitoring; diagnosis;
administration of medications by hospitals; also
activity monitoring [20].

e Home applications: Actuators & Smart SNs can be
buried in appliances, e.g. microwave ovens, vacuum
cleaners, refrigerators as technology advances [21].

e Alternative commercial applications: Material
fatigue monitoring, building virtual keyboard, smart

office  building, managing inventory, vehicle
detection & pursuit, product quality monitoring,
robot controlling & guidance

in automatical industrial atmospheres, environmental
control of office buildings are all commercial
applications [18].

I11. DATA AGGREGATION

DA is the way valuable data are gathered as well as
aggregated. DA is one of the most essential retrieval
procedures to conserve resources. The WSN is an easy way to
save scarce resources DA. The main objective of DA
algorithms is to aggregate & gather data in an EE way to the
lifespan of the network is improved. There are limited
computing power, battery power, and limited memory in
wireless sensor networks, this makes the program developer
more complicated and often contributes to tightly related
applications to network protocols. WSN-DA system, as well
as a survey, are discussed in this work on some EE data
aggregation algorithms. The system acts as a middleware for
aggregating data determined by the no of network nodes. DA
is the mechanism by which sensor data is aggregated using
aggregation techniques. [22].
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A. Data Aggregation Based Network
Flat Networks

Every SN plays the same function in flat networks &
is equipped with roughly similar battery power. In certain
networks, DA is accomplished in data-centric routing, in
which disks typically pass a query message to, e.g., sensors, as
well as floods with data matching query, transmit response
messages back to the dish. A single program is a basis for
preferring a certain communication protocol.

o Diffusion:A common DA paradigm for wireless
system networks may be directed diffusion (DD)
[23].1t is a data-centered & application-aware
paradigm, in the sense that attribute-value pairs are
named for all information produced by SN.

e SPIN: Data negotiation sensor protocol [24] The
fresh information staring node negatively tracks the
information utilizing meta-data to close network
nodes. A broad node involved in such statistics is
sent to the leading node for data. Each node can
control its energy usage within the network of
sensing components. The leading node replies as well
as transfers information to the sinks. Until wireless
communication, each node tracks its resources, like
battery capacity.

Hierarchical Networks

Through the usage of these key factors affecting, the
number of the data packets sent to the discharge region can be
minimized in the hierarchical network for DA at particular
nodes. Thus, with this network, the EE of the entire network is
enhanced. Hierarchical DA protocols of various types are as
follows:

e Cluster-Based Networks for DA:These WSNSs are a
capital constraint and thus sensors cannot explicitly
transmit data to the BS. In which all routine sensors
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can send a data packet to a CH (local aggregator),
which adds data packet from all ordinary sensors of
its cluster into BS & sends succinct digest. Because
of the aid of the system sensor energy is preserved
[25].

e Chain —Based Networks for DA:That sensor sends
information to the nearest neighbor. PEGASIS is a
kind of DA based on a chain. All of the sensors in
PEGASIS are grouped in a linear data chain [26].

e Tree-Based Networks for DA:Tree-based DA is
best suited for network data aggregation applications.
Monitoring the radiation level in a nuclear reactor,
where optimum benefit provides more useful data for
plant safety, is an example application. [27].

B. Data Aggregation Protocol

Techniques of data aggregation are closely linked to
how packages are routed by the network to do that.
Subsequently, the network sensor architecture plays a vital
role in implementing various protocols used forDA. A variety
of protocols make data packets simultaneous routing or

aggregation. These protocols can be divided into 2
components:
e Tree-based DA protocols
e  protocols of cluster-based DA
Table I. Comparison of DAMethods
Network Advantage Limitation
type
Eeconstruction ofthe | Difficult to male
Structure structure i not | routing and
less neceszary diringnode | aggregation
failure decisions
Energy Becovery ofnodes
Clusterand | .oncymption can be | is hard
Tree minimized
Dunng data | Intenmediate node
Tree transmissionn power | failure affectsthe
Consumption is Less | topology

C. Data Aggregation techniques

Various types of data aggregation approach exist, for
example hierarchical, non-structural as well as another
network type. The structured aggregation needs a particular
framework for data aggregation while there is no structure
required in the structureless architecture. The structured
architecture of the network comprises location-based
networks,hierarchical networks, flat networks, so on. [28].
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e Hierarchical-based DA:DA is performed on
intermediate nodes before transmission to BS.
Itcontains cluster networks, tree networks, etc.

e Cluster-Based DA:The entire network is divided
into various clusters. It needs a cluster to have a head
node. The head node contains information that is
sensed from node clusters.

e Tree-Based DA:There is a tree structure for every
node. The middle nodes act as aggregators that send
or collect sensing data from the leaf node. to sink
node [29], the root node,

e Location-based method:Approach-based location:
Each position of the SN is location-based &
established. the positioning of nodes can be
determined by analyzing signal intensity or by using
a global positioning system [30].

IV. ENERGY EFFICIENT IN WSN

Energy efficiency plays a significant part in WSN.
Nowadays size, the shape of the network is becoming larger.
As an outcome of it, a large most amount of energy of node is
used which increases early death of node. As a consequence,
different ERP is developed to grow the lifetime of the
network. The following are some EERP. Routing protocol
efficiency is measured with different metrics such as Packet
Energy, Energy or Reliability, Lifespan, Average Dissipated
Energy, Low Energy Usage, Total Node Number, etc.
Research is currently taking way to develop routing protocols
that use fewer resources to increase the network's lifetime
[31].

A. Energy-Efficient Protocol
The following are some energy-efficient RP.

1) LEACH(Low-energy
hierarchy)

adaptive clustering

The benefit of the use of LEACH is its direct
communication by each CH for forwarding data to sink. usage
of clusters rises the lifetime of the network. It aggregates
original data which is sent by the sensed sensor in a smaller
size for easy transmission of data. In LEACH protocol every
node is given chance to become CH which helps to decrease
the probability of dying sensor nodes.

2) SEP (Stable electron protocol)

For clustered heterogeneous WSN, which has several
advantages over LEACH. The two-level of heterogeneity of
the sensor node is considered. They are classified into two
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types - 1. Normal node 2. Advanced node Advanced nodes
when compared with normal nodes they have more probability
of becoming a cluster head when compared with other SNs. In
the sensor field, this protocol is quite scalable, because it does
not need the position of nodes [32].

3) HEED (Hybrid EE distributed clustering)

This technique was proposed by Younis & Fahmy in
2004. The purpose of this technique was the formation of a
cluster that is distributed and energy-efficient. In HEED for
the selection of CH, two parameters are considered. 1. The
residual energy of each node 2. Node degree For the selection
of CH, residual energy of node along with some probability is
engaged in thought.

4) TEEN (Threshold Sensitive EE Sensor Network
Protocol)

Manjeshwar et al proposed TEENespecially made for
reactive networks. The reactive network is a network that
consists of those SNs which adopt changes in themselves
according to the changes which occur in the environment. To
increase energy efficiency, the transmission number is reduced
in the network. There is a specific range of interest when data
value falls, only then data transmission takes place. Every
cluster in the network has a CH that sets attributes. In the
(hard and soft) threshold, these thresholds are of its member
nodes.

5) PEGASIS (Power-Efficient Gathering In Sensor
Information Systems)

Lindsey proposed this routing algorithm PEGASIS.
This PEGASIS protocol was obtained after modification in
LEACH was done. A chain-like structure of nodes is made
and each node establishes communication only with its
neighbor which is close in distance. The transmission of data
takes place through one node to another node only with
support through one node which is designated can send data to
the BS. SN is changed turn by turn during the transmission of
data. BS determines whether it is chain formation or chain
form by nodes themselves using an algorithm (greedy). It
required global knowledge (network knowledge).

6) TSC (Track sector clustering)

based on the clustering algorithm in which every
cluster one CH is selected. The whole network is separated
into triangular sectors & concentric circular tracks. division of
the network in this way benefits in energy saving. The
procedure of TSC for its execution is separated into phases.
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Track setup, Sector setup, CHs selection, chain construction,
& data transmission. Sensor nodes energy is not wasted by the
computation of tracks by BS [33].

B. Energy-Efficient Data Aggregation WSN

WSN comprises minute sensor nodes for sensing or
data processing which are spatially distributed. These sensor
nodes contain restricted memory and energy. During sensing,
encoding, transmission, or reception of sensed data, a large
amount of energy is absorbed. This allows sensor nodes to
fail. Different DA techniques can be changed to overcome
these limits and extend the network life. Utilizing DA,
valuable data collection and analysis was carried out in an EE
way at the sink node. Data redundancies can also be replaced
and network lives improved [34].

C. Energy Efficiency & Network Lifetime in WSN

Sensor network functionality should be protracted for
providing possible. In an ideal DA scheme, each sensor in
each data gathering round should have spent the same amount
of energy. If it maximizes the network's functionality, a DA
scheme is EE. We can minimize the energy consumption of
each sensor if we believe that all sensors are equally
significant. The lifespan of a network, which quantifies the
energy efficiency of the network, captures this principle. Some
of the essential efficiency metrics of DA algorithms are
network lifespan, data accuracy, and latency. The definition of
these measures is heavily based on the application desired.
The formal description of these measures [35] is now
presented.

Network lifetime is the main key metric for the
assessment of WSNs and sensor nodes involved in WSN. In a
resource-constrained situation, the use of each poor resource
must be cautiously taken into consideration. The network can
only accomplish its standard as long as it is considered "alive"
in the network. It is as a result a metric for the highest
efficiency a sensor network can offer. If the metric is used in a
study preceding a real-life operation, the considered
estimation of network lifetime can also include justifying the
cost of the utilization[6]. Lifetime is also measured as an
elementary limit in a position of accessibility and safety in
networks. Network lifetime robustly based on lifetimes of
particular SNs that generate the network. If the lifetimes of
particular nodes are not expecting correctly, the resulting
network lifetime metric may deviate in a disobedient method.
It should therefore be clear that perfect and unswerving
modeling of the single nodes is a very key point in the whole
network lifetime [36].
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V. OVERVIEW OF CLUSTERING

Clustering is a method of separating a data set (or
objects) into a sequence of meaningful clusters. It allows users
to group or layout a normal dataset. A successful clustering
process would produce clusters of high quality with high intra-
class similarity (i.e. intra-clusters) & low inter-class similarity.
The consistency of clustering outcome depends also on the
similarity and implementation of the system. The consistency
of an aggregation approach is often calculated by its aptitude
to find any or all hidden patterns. Clustering is a method of
unattended learning involving the division of a collection of
knowledge into a sequence of meaningful subclasses known as
clusters. The standard k-means algorithm is used by most
clustered intrusion sensing systems to detect attack types [37].

A. Classification of Clustering Algorithms

There are various conducts to pick special similarity
functions for cluster analysis to normalize results. Application
is normally based on the acceptable choice of the clustering
steps. It is helpful to provide a reasonably organized image of
numerous clustering approaches and optimize the collection of
such steps to ensure that generated clusters are useful &
valuable for a task at hand. Clustering is a complex field of
data mining interest. The simple classification algorithms are
classified into  hierarchical approaches, partitioning
approaches&approaches based on density & grid. Any
algorithms can be in more than one group. There is a chance.
The following can be classified as the primary clustering
methods:

1. Hierarchical Clustering

Hierarchical cluster systems are based upon the
hierarchy of a cluster often recognized as a dendrogram tree.
Any cluster node has child clusters while the siblings split
their shared parent's points. This method allows data to be
explored at various levels of granularity.

2. Partitioning based Clustering

Clusters may be generated by relocating points
directly among sub-sets utilizing partitioning algorithms.
Clusters are often known as data-rich regions. Partitioning
relocation approaches that are further classified in
probabilistic clusters, k-medoid methods, as well as k-mean
approaches are named for the first category of partitioned
algorithms surveyed. These approaches rely on how well
objects fit into their clusters as well as aim to create clusters of
proper convex forms.
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3. Density-Based Clustering

These algorithms generally consider groupings of
objects as dense regions within a specified data field. These
urban areas are isolated by low-density noise regions. To
differentiate the two regions, in these algorithms, the general
principle is to expand the size of a certain group before a
certain threshold is met in the neighborhood.

4. Grid-based Clustering

Grid-based clusters measure data space in a set of
finite cells forming a grid-basedsystem. Clustering on grids
would then be finished. It helps to map the limitless amount of
data records into a small number of grids of data streams. The
processing time is normally autonomous of a sum of data
items and depends on how many cells are in the quantified
space in each dimension [38].

B. Dynamic Clustering

In certain other class contexts, dynamics are also
important, with very broad data, data sources, incomplete data,
noisy data, unbalanced data as well as organized data. This is
very interesting for the challenges. Besides that, as a multi-
step complex system can also only be a one-step convergence,
its utility is increasing. Clustering quality is important if the
whole multi-stage structure is to work well in applications
such as monitoring, artificial vision, surveillance, etc.
Including the time factor of those applications makes it
complex and often impossible to combine. For example,
dynamic clustering of dispersed, concurrent, heterogeneous &
space-time data is a particular problem in a wide variety of
applications.

The presented special issue aims at providing a broad
overview of the current progress in dynamic clustering, with a
focus on online (one-pass), on real-time to gradual scenarios
involving dynamic functional configurations, dynamic objects
& dynamic clusters owing to the flexibility of dynamic
clusters. It also focuses on related problems and hierarchical
clustering technologies. [39].

VI. CLUSTER HEAD SELECTION USING
OPTIMIZATION TECHNIQUES

A. Cluster Head
In the wireless network, each cluster has a head,

called CH, who normally carries out unique tasks and
aggregates.
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" A CH is a node that gathers information from cluster sensors
as well as transmits that information to BS."

The WSN separates the clusters with a supervisor
(CH) to compile data from nodes & forward it to sink (BS).
Select of CHs is a massive problem in WSNs.

e No of neighbors.
e Residual energy
e  The distance from the BS to nodes.

The optimal CH has maximum residual energy,
maximum no., least distance from BS as well as the nearest
neighbor nodes. As an access point between SNs in the
network the clusterhead nodes function. The role of each head
of the cluster is to conduct typical roles and tasks for all
cluster nodes, like aggregating data before sending it to BS
[40].

B. Cluster head selection

The spatial spread of CHs has a serious effect on the
total network energy use. CHs should be equally distributed to
make the most of the lifetime of the network. Based cluster
formation algorithm is run at BS toestimate a CH [41] as well
as the cluster for this round. A CH is randomly picked in the
CH collection segment from a list of qualifying nodes. The
network is used to measure the average energy of the other
nodes, which are eligible. The power nodes above the average
are entitled to equally distribute the load. A new node should
be selected to ensure a reasonable number of separation if the
randomly selected node is too close, which is well within the
minimum distance between the other selected CHs. If no
required state of CH is produced, the minimum separating
distance will be decreased by 10%, and before the required
state of CHs is reached the same algorithm. When all CHs are
selected and divided, clusters are formed in the same manner,
normally with a minimum separation gap.

There are various techniques for clusterhead selection
[42] concerning the help considered for clusterhead selection;
the parameters we're using; the required for re-clustering
(RC); the clusters required for cluster formation (FC); even or
equal distribution of clusterheads (DCH); The creation and
broader understanding of Balanced clusters (BCC) tends to be
significant.

1) Schemes of determination

2) CHS in Hybrid Clustering (Combined Metric)
Schemes

3) Supported Adaptive Systems Base Station

4) Probabilistic schemes with fixed parameters
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5) Adaptive probabilistic schemes for resources
C. Optimization Techniques for CH Selection

In all engineering fields, optimization is a basic
mathematical challenge. It means simply finding a better
solution. Problems with optimization are broad, although
multiple approaches to overcome these problems should also
be an active focus in study. Algorithms for optimization may
be either deterrence or stochastic. Previous approaches to
solving problems of optimization need huge computation
efforts that fail with increasing the size of the problem. It is
why bio-inspired stochastic optimization algorithms are used
as computationally powerful solutions to a mathematical
model. Meta-heuristics are built on an iterative change in a
population of solutions (e.g. developmental algos, SWARM-
based algos) [43].

a) Heuristic Techniques

It is an algo that seeks optimum or nearly optimal
solutions without suggesting whether a solution is right.
Heuristic approaches exchange concerns for computational
effort (spatial - time efficiency) like precision, consistency. In
nature, heuristics are definite. His simplicity is the value of the
heuristic approach. Compared to theoretical methods, they are
easy to introduce. The disadvantage is that the right solution is
not always promised.

b) Meta-Heuristic Techniques

It is a reiterative method that can control the
consolidated heuristics to locate the optimum or near-optimal
optimization problem keys effectively. The difference between
heuristics or meta-heuristics is rather small. Metaheuristic may
be called a general algorithmic structure that can be used to fit
it to a particular problem with multiple optimization problems
with very little improvements in heuristics. Metaheuristics aim
to expand the capabilities of heuristics by the use of a higher-
level technique by integrating one or more heuristic
approaches. Any metaheuristic algorithms involve TS, SA,
ACO, PSO, etc.

e Tabu Search (TS):TS is the meta-heuristic approach
to approaching a variety of optimization tasks
dramatically. In 1986, Fred Glover proposed TS to
allow local methods for searching to solve local
optima. an algorithm is a heuristic neighborhood
search that uses intelligent mechanisms to orient the
optimal solution determination process A distinctive
feature of TS is the usage of adaptive memory types
that allow it to penetrate complexities that often
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complicate alternative methods. It is dependent on
assumption that problem-solving must involve
adaptive memory and receptive experimentation, to
count as intellectual. The TS adaptive memory
function allows for procedures that can economically
and effectively look for a solution.

e PSO:PSO is a stochastic optimization method
focused on population industrialized in 1995 by Dr.
Eberhart & Dr. Kennedy inspired by the social
behavior of birds and/or fish education. PSO begins
in parallel by searching for a group of particles with
the ideal key with its present speed, its previous best
speed, as well as its neighbors', preceding best speed.
The PSO algorithms adapt to the bird's approach to
space food. PSO is the best alternative for enhancing
clustering efficiency. It is used to test the clustering
mechanism to get a suitable alternative as an
evolutionary tool.

e ACO:ACO algos are dependent on behavior, using a
chemical material called pheromone, of social insects
by an excellent capability to locate the shortest route
from their nest to food. ACO is a technology inspired
by ants' behavior as a common insect that acts with
the awareness of the crowd to accomplish their
common goal. Ants move along (initially), return to
their colony since finding food while creating
pheromone paths. Other ants will not find this path
alone, but rather follow the path of previous ants,
come back and reinforce them if they finally find
food.

e Simulated Annealing (SA):SA is a broad-based
probabilistic meta-heuristic for global optimization,
that is well to a given function's global optimum in a
wide search field. The search field is also used
privately. The normal optimization method is slowly
cooling metal (annealing) ensures that the metal
structure achieves an energy level matching crystal
structure. Scott Kirkpatrick, C. Daniel Gelatt, or
Mario P. Vecchi described this approach
independently in 1983, or Vlado Cerny described it in
1985. The cooling criteria are the main key to
achieving a successful solution for SA use. The
problem as to what the initial temperature should be
and what the cooling process should be necessary for
the proper use of SA.

e Genetic Algorithms (GA):In recent years, GA has
developed more and more popular. GAs is part of the
broader evolutionary algorithm (EA) class, that offers
solutions to optimizer challenges with natural
evolution-inspired techniques like legacy, mutation,
selection, and crossover. In GA, an optimizer
problem grows and develops a population of string
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populations (named chromosomes or genotype of a
genome) that encode candidate solutions, defined as
people, items, or phenotypes. In binary solutions are
typically represented as Os and 1s series, but other
encodes may also be used. [44].

VII. LITERATURE SURVEY

C. Zhaoet al. [2015]The proposed CS-based energy-efficient
scheme, known as "treelet-based aggregation of compressive
data" (T-CCDA), is suggested. In particular, the treelet
transform is taken as a tool to spare the signals for CS
rehabilitation to mine sparsity. This method not only improves
the CS detection accuracy but also reveals localized
correlation structures between sensor nodes. Then, a new
cluster routing algorithm is proposed to help you save more
energy by using the corresponding structures, thereby
providing their T-CCDA system. Simulation existing
optimization scheme exceeds other communication reference
methods [45].

M. B. M. Taj & M. A. Kabir [2016]Suggested an optimized
leach multi-way protocol that uses one CH at most. Their
protocol is intended to prolong the network life as well as to
transmit more data than the original protocol. Castalia
simulator was used to compare LEACH & ICH-LEACH
protocols via the application layer. A certain amount of time
this application creates a packet, & then transfers it to the
lower layer. specific types that their protocol expands the
existence of their network by 80% & raises data packets sent
by 80%.[46].

A. Singh et al. [2016]In this study, a system of routing based
on both the PSO technique as well as the V-LEACH Method
as well as the multi-shop network architecture was proposed.
The MultiHop LEACH-EERP for WSNs is described. Multi-
hop coordination was used to decrease energy dissipation in
the transmission of CH to BS [47].

E. N. Singh [2017]Suggests two modern methods, that is to
say, ABC is an energy-efficient routing algorithm swarm-
based optimization method, as well as compression
sensing,which is often used for energy or efficiency
improvements. The approach proposed has demonstrated
substantial changes over all those available [48].

X. Yanget al. [2018]A protocol was suggested that used a
hybrid approach by using carrier-sense to take advantage of
multiple accesses by collision avoidance & time division
multiple access systems. In contrast, on the personal station
side, they allocated the main transmission overhead and
planned a novel waiting order state for SNs to
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enhance efficientenergy.Simulation and analysis outcomes
also demonstrate that designed protocol can givea 6% to 15%
reduction in energy consumption from other protocols[49].

M. J. Nene and P. Kale [2019]QoS (Quality of Service) of
DATs (Data Aggregation Trees) with NL has been explored as
a parameter for QoS. As an algorithm for improving the
Deterministic Network Model (DNM) QoS of DATSs, QDD is
proposed. Both sensors in DNM communicate or do not
communicate, either. Even so, in realistic circumstances,
communication among a pair of sensors is probabilistic & is
described using a probabilistic network model (PNM). It
proposes QDP, an algorithm for improving the QoS of PNM
DATSs. The simulation outcomes indicate the effectiveness of
planned algorithms & show improved QoS by enhancing the
trajectory of DAT [50].

N. Ababneh and J. N. Al-Karaki [2020]The problem of
network lifetime analytics using different parameters for loT
networks and routing protocols were studied. By using a
Sensoria simulator, we analyze network lifetime and energy
consumption. Our results confirm that the chosen routing
protocol and network connectivity have an important role to
play to minimize dissipated energy & extend the useful
lifetime of the network[51].

S. Nasr and M. Quwaider [2020]Suggest a new process to
better improve WSN in the case of NL as well as data
transmission widely acknowledged by decreasing the delay
time of the packet. The designed to simulate the outcome of
the proposed algorithm is then compared with basic LEACH
protocol with parameter fixing. In the idea of network lifetime,
the suggested methodology gained a 128.80 percent obvious
improvement to the fundamental LEACH [52]

VIIl. CONCLUSION

In current years wireless sensor networks (WSNS)
have evolved dramatically and have tremendous potential in
various  applications, which include the military,
health,and theenvironment.In this paper, we researched data
communication in sensor networks, i.e. DA, & invented how
communication differs from other wireless networks in sensor
networks. Wireless sensor networks are energy-restricted
networks. The method of data aggregation is a significant
problem, as much energy required to send & receive data is a
major problem, and optimization is needed. Not only do
efficient DA provide energy conservation, but they remove
redundancy data & thus provide only usable data. Clustering
has been undertaken for this purpose. The primary key metric
for determining wireless sensor networks and sensor nodes
involved in WSN is network lifetime. In a resource-
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constrained situation, the use of each poor resource must be
cautiously taken into consideration. There are various
optimization techniques to optimal cluster head selection in
the cluster.

REFERENCES

[1] Rudranath Mitra, and Diya Nandy, "A Survey on
Clustering Techniques for Wireless Sensor Network",
International Journal of Research in Computer Science,
ISSN 2249-8265, Volume 2, Issue 4, 2012, pp. 51-57

[2] R. Nallusam, K. Duraiswamy, D.A. Muthukumar, C.
Sathiyakumar, “Energy-efficient dynamic shortest path
routing in wireless ad hoc sensor networks using genetic
algorithm™, 2010 In Proceedings of IEEE ICWCSC, vol 1.
Chennai, pp 73-79.

[3] Mervat Mustafa Raouf,” Clustering in Wireless Sensor
Networks (WSNs)”, Journal of Baghdad University
College of economic sciences, issue-57- April 2019

[4] Nidhi Tomar,” A Survey on Data Mining Optimization
Techniques”, IJSTE - International Journal of Science
Technology & Engineering, ISSN (online): 2349-784X, |
Volume 2 | Issue 06 | December 2015

[5] S.K. Singh, M.P. Singh, and D.K. Singh, “A survey of
Energy-Efficient Hierarchical Cluster-based Routing in
Wireless Sensor Networks”, International Journal of
Advanced Networking and Application (IJANA), Sept.—
Oct. 2010, vol. 02, issue 02, pp. 570-580.

[6] S.K. Singh, M.P. Singh, and D.K. Singh, "Energy-
efficient Homogeneous Clustering Algorithm for Wireless
Sensor Network", International Journal of Wireless &
Mobile Networks (IJWMN), Aug. 2010, vol. 2, no. 3, pp.
49-61.

[7] Jun Zheng and Abbas Jamalipour, “Wireless Sensor
Networks: A Networking Perspective”, a book published
by A John & Sons, Inc, and IEEEE, 2009

[8] Sanjeev Kumar Gupta, Poonam Sinha “Overview of
Wireless Sensor Network: A Survey”, Vol. 3, Issue 1,
January 2014.

[9] Shabbir Hasan, Md. Zakir Hussain, R. K. Singh “A
Survey of Wireless Sensor Network”,Volume 3, Issue 3,
March 2013.

[10] Samta Jain Goyal, Rajeev Goyal” Design the structure of
the Wireless Recharging for Wireless Sensor Network,
Volume 2, Issue 2, pp. 257-260, 2017.

[11]M. Logambal, Dr. V. Thiagarasu“Applications of
Wireless Sensor Networks: An Overview”, 6(3): March
2017].

[12] Preetkamal Singh, Dr. OP Gupta, and Sita Saini, “A Brief
Research Study of Wireless Sensor Network”, Volume
10, Number 5 (2017).

www.ijsart.com



IJSART - Volume 7 Issue 2 - FEBRUARY 2021

[13] Shabbir Hasanl, Md. Zair Hussain2, R. K. Singh3 ” A
Survey of Wireless Sensor Network” Volume 3, Issue 3,
March 2013.

[14]R. Nallusam, K. Duraiswamy, D.A. Muthukumar, C.
Sathiyakumar, “Energy-efficient dynamic shortest path
routing in wireless ad hoc sensor networks using genetic
algorithm”, 2010 In Proceedings of IEEE ICWCSC, vol 1.
Chennai, pp 73-79.

[15] Shio Kumar Singh, “Routing Protocols in Wireless Sensor
Networks — A Survey”, International Journal of
Computer Science & Engineering Survey (I1JCSES),
Vol.1, No.2, November 2010

[16]Neha Rathi, Jyoti Saraswat, and Partha Pratim
Bhattacharya, “A Review On Routing Protocols For
Application In Wireless Sensor Networks”, International
Journal of Distributed and Parallel Systems (IJDPS),
Vol.3, No.5, September 2012

[17] Swetha. R et al., "Wireless Sensor Network: A Survey",
International Journal of Advanced Research in Computer
and Communication Engineering, Vol. 7, Issue 11,
November 2018.

[18]Ajaz Ahmed Khan 1, Mrs.Himani Agrawal” A Survey
Paper on Applications and Challenges in Wireless Sensor
Network”, Vol. 5, Issue 1, January 2016.

[19]J. Agre, L. Clare, “An integrated architecture for
cooperative sensing networks”, IEEE Computer Magazine
(May 2000) 106-108.

[20]N. Bulusu, D. Estrin, L. Girod, J. Heidemann, “Scalable
coordination for wireless sensor networks: self-
configuring  localization  systems”,  International
Symposium on Communication Theory and Applications
(ISCTA 2001), Ambleside, UK, July 2001.

[21]1B.G. Celler et al., “An instrumentation system for the
remote monitoring of changes in the functional health
status of the elderly”, International
IEEEEMBS, New York, 1994, pp. 908-909.

[22] MousamDagar and Shilpa Mahajan, “Data Aggregation in
Wireless Sensor Network: A Survey”, International
Journal of Information and Computation Technology.
ISSN 0974-2239 Volume 3, Number 3 (2013), pp. 167-
174

[23]Kiran Maraiya, Kamal Kant, Nitin Gupta “Architectural
Based Data Aggregation Techniques in Wireless Sensor
Network: A Comparative Study”, International Journal on
Computer Science and Engineering (IJCSE), Vol. 3 No. 3
Mar 2011

[24] Vaibhav Pandey, Amarjeet Kaur and Narottam Chand “A
review on data aggregation techniques in wireless sensor
network”, Journal of Electronic and Electrical
Engineering, ISSN: 0976-8106 & E-ISSN: 0976-8114,
Vol. 1, Issue 2, 2010

Conference

Page | 276

ISSN [ONLINE]: 2395-1052

[25]Wendi RabinerHeinzelman, AnanthaChandrakasan, and
Hari Balakrishnan “Energy-Efficient Communication
Protocol for Wireless Microsensor  Networks”,
Proceedings of the 33rd Hawaii International Conference
on System Sciences IEEE, 2000.

[26] Stephanie Lmdsey and Cauligi S. Raghavendra
“PEGASIS: Power-Efficient Gathering in  Sensor
Information Systems”, IEEE 2002.

[27] Sumit Chaudhary, Neha Singh, Avinav Pathak, and A.K
Vatsa, “Energy-Efficient Techniques for Data aggregation
and collection in WSN”, International Journal of
Computer Science, Engineering and Applications
(JCSEA) Vol.2, No.4,2012

[28] Sasirekha, S., and S. Swamynathan. "A comparative study
and analysis of data aggregation techniques in WSN,"
Indian Journal of Science and Technology 8, no. 26,
2015.

[29] Ramar, Chinnakaruppiah, and KathavarayanRubasoundar.
"A survey on data aggregation techniques in wireless
sensor networks." International Journal of Mobile
NetworkDesignandinnovation6, no.2, 2015, pp. 81-91.

[30]K. Akkaya, M. Demirbas, R.S. Aygun, The Impact of
Data Aggregation on the Performance of Wireless Sensor
Networks, Wiley Wireless Commun. Mobile Comput.
(WCMC) J. 8 (2008) 171-193.

[31]M. M. Warrier and A. Kumar, "Energy-efficient routing
in  Wireless Sensor Networks: A survey,” 2016
International Conference on Wireless Communications,
Signal Processing and Networking (WiSPNET), Chennai,
20186, pp- 1987-1992, DOI:
10.1109/WiSPNET.2016.7566490

[32] Akyildiz, I.; Su, W.; Sankarasubramaniam, Y.; Cayirci, E.
“A survey on sensor networks,”[EEE Commun. Mag., 40,
2002, pp, 102-114.

[33] Shradha Yadav, “Review Paper on Different Routing
Protocol in Wireless Sensor Network”, International
Journal of Computer Science and Mobile Computing,
Vol.8 Issue.8, August- 2019, pg. 63-66

[34]N. John and A. Jyotsna, "A Survey on Energy Efficient
Tree-Based Data Aggregation Techniques in Wireless
Sensor Networks," 2018 International Conference on
Inventive Research in Computing Applications (ICIRCA),
Coimbatore, 2018, pp. 461-465, DOI:
10.1109/ICIRCA.2018.8597222.

[35]Ramesh Rajagopalan and Pramod K. Varshney, “Data
aggregation  techniques in sensor networks: A
survey”,2006,
https://surface.syr.edu/cgi/viewcontent.cgi?article=1021&
context=eecs.

[36] Rahul K Ghotekar, Deepak C Mehetre, “Load Balancing
for Achieving the Network Lifetime in WSN-A Survey”,

www.ijsart.com


https://surface.syr.edu/cgi/viewcontent.cgi?article=1021&context=eecs
https://surface.syr.edu/cgi/viewcontent.cgi?article=1021&context=eecs

IJSART - Volume 7 Issue 2 - FEBRUARY 2021

International Journal of Innovative Research in Advanced
Engineering (1JIRAE), VVolume 1 Issue 4 (May 2014)
[37]Ramandeep Kaur, Gurjit Singh Bhathal,” A Survey of
Clustering Techniques”, International Journal of
Advanced Research in Computer Science and Software
Engineering, ISSN: 2277 128X, Volume 3, Issue 5, May

2013,00.153-159

[38] Atiya Kazi, “A Survey of Data Clustering Techniques”,
International Journal of Engineering Research &
Technology (IJERT), ISSN: 2278-0181, Vol. 3 Issue 10,
October- 2014

[39] Abdelhamid ~ Bouchachia,” Dynamic  Clustering”,
Evolving Systems (2012) 3:133-134,
https://link.springer.com/article/10.1007/s12530-012-
9062-5

[40]Mervat Mustafa Raouf, “Clustering in Wireless Sensor
Networks (WSNs)”, Journal of Baghdad University
College of Economic Sciences, lIssue-57, April 2019,
DOI: 10.13140/Rg.2.2.34342.98887.

[41] A. RajshekharChalak, S. Misra and M. S. Obaidat, "A
cluster-head selection algorithm for Wireless Sensor
Networks,” 17th IEEE International Conference on
Electronics, Circuits, and Systems, Athens, Greece, 2010,
pp. 130-133, DOI: 10.1109/ICECS.2010.5724471.

[42]K.Ramesh and Dr. K.Somasundaram, “A Comparative
Study of Clusterhead Selection Algorithms in Wireless
Sensor Networks,” International Journal of Computer
Science & Engineering Survey (IJCSES) Vol.2, No.4,
November 201, pp. 153-164.

[43]Ms.Vishakha A. Metre,” Scope of Research on Particle
Swarm  Optimization Based Data  Clustering”,
International Journal of Computer Science Trends and
Technology (IJCST) — Volume 6 Issue 6, Nov-Dec 2018

[44]Priyanka Paliwal,” A Comprehensive Survey of
Optimization Techniques used for Distributed Generator
Siting and Sizing”, 978-1-4673-1375-9/12/$31.00 ©2012
IEEE

[45]C. Zhao, W. Zhang, Y. Yang, and S. Yao, "Treelet-Based
Clustered Compressive Data Aggregation for Wireless
Sensor Networks," in IEEE Transactions on Vehicular
Technology, vol. 64, no. 9, pp. 4257-4267, Sept. 2015,
DOI: 10.1109/TVT.2014.2361250.

[46]M. B. M. Taj and M. A. Kabir, "ICH-LEACH: An
enhanced LEACH protocol for wireless sensor network,"
2016  International ~ Conference on  Advanced
Communication Systems and Information Security
(ACOSIS), Marrakesh, 2016, pp. 1-5, DOI:
10.1109/ACOSIS.2016.7843949.

[47]1A. Singh, S. Rathkanthiwar and S. Kakde, "LEACH
based-energy efficient routing protocol for wireless sensor
networks," 2016 International Conference on Electrical,
Electronics, and Optimization Techniques (ICEEOT),

Page | 277

ISSN [ONLINE]: 2395-1052

Chennai, 20186, pp. 4654-4658, DOI:
10.1109/ICEEQT.2016.7755602.

[48]E. N. Singh, "Evaluating the performance of density grid-
based clustering using ABC technique for efficient
routing in WSNs," 2017 IEEE 8th Annual Ubiquitous
Computing, Electronics and Mobile Communication
Conference (UEMCON), New York, NY, 2017, pp. 300-
305, DOI: 10.1109/UEMCON.2017.8249057.

[49]1X. Yang, L. Wang, and Z. Zhang, "Wireless Body Area
Networks MAC Protocol For Energy Efficiency and
Extending Lifetime," in IEEE Sensors Letters, vol. 2, no.
1, pp. 1-4, March 2018, Art no. 7500404, DOI:
10.1109/LSENS.2018.2795566.

[50]P. Kale and M. J. Nene, "Data Aggregation Trees with
QoS in Sensor Networks,” 2019 IEEE 5th International
Conference for Convergence in Technology (I12CT),
Bombay, India, 2019, pp. 1-5, DOl:
10.1109/12CT45611.2019.9033919.

[51]N. Ababneh and J. N. Al-Karaki, "On the Lifetime
Analytics of 10T Networks,” 2020 International
Conference on Communication and Signal Processing
(ICCSP), Chennai, India, 2020, pp. 1086-1090, DOI:
10.1109/1CCSP48568.2020.9182272.

[52] Nasr and M. Quwaider, "LEACH Protocol Enhancement
for Increasing WSN Lifetime,” 2020 11th International
Conference on Information and Communication Systems
(ICICS), Irbid, Jordan, 2020, pp. 102-107, DOI:
10.1109/1C1CS49469.2020.239542.

www.ijsart.com


https://link.springer.com/article/10.1007/s12530-012-9062-5
https://link.springer.com/article/10.1007/s12530-012-9062-5

