Mathematical Statistician and Engineering Applications
ISSN: 2094-0343
2326-9865

A Research Paper on the Use of Homogeneous Rings for

Clustering in Efficient Wireless Sensor Networks

Manvi Chopra’, Rahul Bhatt?, Gesu Thakur®

LAssistant Professor, Electronics and Communication, School of Engineering,

DevBhoomiUttarakhand University, Chakrata Road, Manduwala, Naugaon, Uttarakhand

248007

2Assistant Professor, Computer Science & Engineering, School of Computer Science &

Engineering, DevBhoomiUttarakhand University, Chakrata Road, Manduwala, Naugaon,

Uttarakhand 248007

$Associate Professor, Computer Science & Engineering, School of Computer Science &

Engineering, DevBhoomiUttarakhand University, Chakrata Road, Manduwala, Naugaon,

Uttarakhand 248007

Yece.manvi@dbuu.ac.in, 2socse.rahul@dbuu.ac.in, 3head.ca@dbuu.ac.in

Article Info

Page Number: 1612 - 1624
Publication Issue:

Vol 71 No. 4 (2022)

Abstract

Wireless Sensitive Networks, or WSNSs, are self-contained systems that are
extensively spread and rely on a small number of low-cost distributed
devices. These networks are also known as sensor networks. These
devices have significant drawbacks in terms of processing power, memory
capacity, communication channels, and the amount of energy they use.
Sensory nodes are responsible for collecting interest rates in a certain
region and making them accessible to sink nodes, which are located in
external systems and networks. Because of ways that save energy, nodes
may sleep for extended periods of time. The most important issue is how
to successfully construct a network taking into account the limitations of
WSN and the needs of the different applications. During the course of my
investigation, | discovered that the nodes located in close proximity to the
sink would be subject to a much greater level of power consumption than
the nodes located farther away owing to the added transmission load. As a
consequence of this, the nodes in the area near the sink will lose power
extremely rapidly, which will result in the fast death of the network,
despite the fact that the nodes farther away from the sink still have a
significant amount of idle power. The difficulty for WSNs is the need for a

system that lowers the amount of power that is used by the nodes that are
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1. The opening statement

In most cases, wireless sensor networks, also known as WSNs, consist of a large number of
compressed nerve implants that are surgically inserted in order to gather data from a specific
sensory area. For a very long time, WSN has struggled with finding a method that is both
cost-effective and efficient for the collecting of data. In recent years, the method of data
collecting known as clustering has seen widespread use in the quest to reduce overall power
consumption and increase the lifespan of networks. However, the majority of the already
suggested power reduction strategies do not take the quality of service (QoS) component into
consideration. This is particularly true with regard to the origin of the resource and the
possibility of data loss. Because of the power they provide in a variety of operating systems,
such as military status, environmental monitoring, and other applications, wireless sensor

networks (WSNSs) are employed extensively.

A typical WSN will consist of a large number of sensors, each of which will have a restricted
radio frequency range and limited battery power. After being deployed, the sensor node
examines its immediate environment and sends data about anything of interest to the
processor. Among them, the technique of merging the sensors of adjacent buildings to
produce clusters is the one that has garnered the most interest. In such WSN-based
collections, the (CH), also known as the cluster head, is responsible for controlling the
standard sensor nodes (RSNs) that are present in the same group. Sink is used to store the
acquired data, either directly or via a succession of CHs in neighboring clusters. Cluster head
is used for collecting and compiling all of the data from RSNs, while sink is used to store the
obtained data. There have been a lot of research done on WSNSs, and a lot of them have
concentrated on improving energy efficiency. This is because the sensor node may sometimes
become squeezed because of power.

The term "wireless nerve networks” (WSN) refers to a collection of dispersed sensors that are
used to monitor local environmental or physical conditions such as temperature, pressure,

noise, and so on. These sensors all work together to send their data to a base station that is
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connected to the network. The WSN is composed of a large number of nodes, all of which are
linked to the sensors of the other nodes. Clustering is the most effective strategy for
extending the life of a network. With the help of this notion, sensor nodes can be grouped into
groups and cluster heads (CHs) may be chosen for each group. The consolidation of energy is
a well-known and widely developed development problem that is necessary to extend the life
of wireless nerve networks. The collection of data from the specific clusters nodes and the

transfer of the integrated data to the base station are necessary steps in this process.

2. The components and procedures

2.1 Sensor Node

A sensor is a very small electronic device that, rather than sending the information it gathers
to a base station, it just processes the data it receives and then displays it. It is used in a wide
variety of assessments of thinking, including changes in ambient factors like temperature,
pressure, humidity, and noise, as well as shifts in a person's health metrics like blood pressure
and heart rate. The sensor node should be extremely small in size, have a very low power
consumption, be able to function autonomously, have a very high volume, and be able to
adapt to the environment in which it is positioned while also functioning without being

monitored by another device.

2.2 Station Principal

The base station already has the low-power network software installed when it is purchased.
Since the sensor nodes are responsible for transmitting all of the data to the base station, it is
very vital for the wireless sensor network to have access to the base channel. Additionally,
this data is processed in the basic channel so that analysis and decisions may be made based
on it. During the process of putting in place the principal channel in the sensor network,

concerns about energy efficiency and dependability are addressed and addressed accordingly.

2.3 Safety Measures for Sensor Networks

In a WSN system, it is essential that all sensor nodes be trusted. However, sensor nodes are
often utilized in situations that cannot be regulated and are thus unsuitable. Several distinct
kinds of assaults have the potential to utterly cripple the network. In point of fact, the primary

weakness that this assault exploit is the unpredictability of the communication route. Nodes
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in the network that have inadequate hardware capabilities cause the network to have poor
security.

Quality of service (QoS) and network security are two major WSN categories. The primary
objective of this phase is to verify that the network will continue to function normally despite
the presence of an erroneous node or an assault on the node. Second, the goal of this
endeavor is to protect the confidentiality of the data while also ensuring its integrity,
availability, and youth. In point of fact, the attacker is able to compromise the sensor node in
order to change the data's integrity, introduce bogus data into the network, or listen in on the

conversation.

2.4 Clustering

Clustering is an extremely important component of the Wireless Network Network, as it helps
to ensure that the network is both powerful and reliable. Integration in wireless neural
networks has been common practice for a significant amount of time. Integration across
dispersed routes is currently being worked on in order to handle challenges like network life
and power consumption. Integration into sensor nodes is essential for solving several
problems associated with sensory networks, including balance, power, and difficulties that
persist over time. Through the network's forwarding nodes, just the information that is
absolutely essential is passed around. See Figure 1 for an explanation of what a cluster is and
how it works. A cluster is a set of nodes that manages communication between cluster
members. Cluster nodes will often communicate with the cluster head, and the data that is

gathered will typically be consolidated by the cluster head in order to save power.
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Figurel Cluster Based data forwarding in Network
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2.4 Research Gaps

The most important issue is how to build a network effect taking into account the restrictions
of WSN and the diverse needs of applications. During the course of my investigation, I
discovered that the nodes located in close proximity to the sink would be subject to a much
greater level of power consumption than the nodes located farther away owing to the added
transmission load. As a consequence of this, the nodes in the area near the sink will lose
power extremely rapidly, which will result in the fast death of the network, despite the fact
that the nodes farther away from the sink still have a significant amount of idle power. The
difficulty for WSNs is the need for a system that lowers the amount of power that is used by
the nodes that are located close to the sink.

WSNs also face a significant obstacle in the form of delays while trying to enhance the
quality of their services. The avoidance of delay while maximizing energy efficiency are two
competing priorities. It is frequently necessary to give up one of them in order to make
progress on the other. There is a need for adaptable plans in order to equalize power and cut

down on delays.

The pace at which packets are sent is another highly significant characteristic for enhancing
quality of service. If smaller nodes are engaged in the packet transmission, then less power is
consumed; nevertheless, longer waiting periods at the node may result in the loss of packets,
and as a consequence, the packet delivery rate will be decreased. On the other hand, if more
nodes engage in the delivery of packets, then a greater rate of packet delivery may be
reached; nevertheless, this will result in an increase in the amount of power that is used.
Therefore, it is necessary to increase the amount of power used, the delays, and the pace at
which packets are sent.

3. The Results and Our Concluding Thoughts

3.1 Proposed protocol
In this model, the uneven clustering is presented, and as shown at Figure 2, we have taken
into consideration the possibility that a BS will be placed in a remote location for the region
that is being observed. In this particular protocol, the network is partitioned into a number of
rings of varying sizes; the sizes of the rings become smaller as they go closer to the BS. In
addition, the network’s first two rings each include heterogeneous nodes. Within each cluster
of rings one and two, there is one CH, which is a super node that has a high starting energy.
The rest of the network’s nodes are RSNs. After deployment, all of the nodes were given their
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positions, since their coordinates had been predetermined before deployment. All of the nodes
are aware of their location. Super nodes are used to reduce the amount of energy that is
consumed by the nodes that are geographically close to BS. In the event of a homogeneous
network, nodes that are closer to the BS pass away much more quickly than nodes that are
farther away. When the nodes that were closer to the sink were eliminated due to the
additional Burdon required to transport traffic from nodes farther away, over 93% of the
nodes remained alive. The use of super nodes will be beneficial in resolving the issue. The
remaining territory will all have a network that is consistent throughout. Within the confines
of this protocol, all of the sensor nodes will be placed in rings at random, with the exception
of rings 0 and 1. They will make their decision on the cluster head based on the amount of
remaining energy. This protocol is essentially a hybrid model that maintains a consistent level
of energy usage across all of the nodes. This is a more expensive option than the
homogeneous model, but it is less expensive than the network in which all of the cluster

heads are super nodes.

Figure2 Cluster Based Wireless sensor network model
3.1 Algorithm
Step 1: Start
The second step is to create rings RI1 and RI2 that have the same radius and the same ratio.
Create Rings RI3-RIn with Random Radii Greater Than Ri-1 as the Third Step
The fourth step is to generate nodes and then insert equivalent nodes in rings 1 and 2.
Step 5: Assign Random Nodes, with Rings 1 and 2 being excluded from this step.
Step 6: Assign Additional Energy to Cluster Heads in the First Two Rings, RI1 and RI12, and
Form Cluster Heads Within Rings RI1-RIn Using LEACH.

Step 7: Continue to do the simulation until the energy in all of the nodes has been used up.
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The eighth step is to count the number of rounds and determine how much energy is left in
the network.

3.2 The Results of the Simulation with 400 Nodes

We are now doing Simulation on 400 Nodes as part of our effort. In the first step, shown in
Figure 3 (A), 400 nodes will be dispersed over space in an unpredictable manner and given
an initial amount of energy. Please take note that the area in the middle of this plot that is
colored green will be considered for Base Station. Altering the distance between each ring
and the one before it produces several rings with unequal spacing. The next step Cluster Head
selection is shown in Figure 3 (B), and it will be constructed according to the positions of the

nodes; however, the number of clusters in each ring will not be the same.

Figure 3(B) Clusters Head
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In Figures 4 and 5, we can observe a comparison of Dead nodes to Rounds for two pieces of

previously published research. Paper titled "EECS: An Energy Efficient Clustering Scheme

in Wireless Sensor Networks" is referenced in work that has already been done. As can be

seen in figure 4, all 400 nodes were eliminated before 1200 rounds. As can be seen in Figure

5 from the paper "An uneven cluster-based routing strategy in wireless sensor networks," all

of the nodes are eliminated before the round count of 2000.
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In Figure 6, we are able to observe that The fact that there are about 350 dead nodes after

2000 rounds demonstrates that the performance of the proposed method is superior to that of

the other two.
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Figure 6 Proposed Method Result

4. Conclusion

In this research, we provide an uneven clustering that is based on a routing protocol that
maintains a balance in the energy consumption of all of the nodes. In the event of multihop
communication, the problem of hotspots, which ultimately results in the splitting of the
network, arises. We have segmented the network into rings of varying diameters such that the
nodes that are physically closer to BS would have a smaller diameter and so be able to save
more energy. A cluster head is a kind of super node that is in charge of communicating with
other cluster heads as well as the nodes that are directly beneath it. This is a hybrid network,
and its purpose is to achieve a balance between the consumption of energy and the need to

prevent the network's portioning in order to further improve the network's lifetime.
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Figure 7 Energy vs Round
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The first goal is to develop a design for the WSN that is both energy efficient and uses the
ring-based clustering technique.

The performance of our designed network with ring-based clustering was significantly
improved since we allocated the identical nodes to the first two nodes. These nodes were
located close to the BS and were responsible for communication with any other node and the
BS.

Increase the lifetime of the network to get a higher packet delivery ratio, which is the second
objective.

Because of the presence of living nodes in the network, the lifetime of the network is
enhanced, and the delivery ratio is improved, as illustrated in Figure 7. This occurred as a
result of the arrangement of the nodes and the distribution of the energy.

The third goal is to design an effective cluster head selection technique that optimizes the
distribution of energy.

The allocation of Cluster Heads had a significant effect on overall performance. Since we
gave the cluster head that was closest to the base station a greater share of the available
energy, the number of nodes in the first two rings, which are responsible for the delivery of
packets, remained unchanged.

Objective 4: Utilizing METLAB to conduct a performance analysis of the suggested method.
The simulation in the study that we have presented demonstrates improved outcomes as the
lifespan of the network increases. It is clear that the number of rounds in the proposed work is
more than the number of rounds in the current work. Even after 2000 Rounds, Alive Nodes

and energy have not been eliminated completely.
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