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Wireless sensor networks have hardware and software constraints
including energy constraints and radio domain constraints that make
designing the right protocols for these networks challenging. The
wireless sensor network has scalability, energy efficiency and
flexibility. Nodes play arole in various applications that absorb energy
from micro-nodes. The energy consumption of a node will be an
important parameter for participation in the operation of the wireless
sensor node. The most well-known hierarchical cluster of wireless
sensor networks is the management mode of these systems, which
has favourable conditions including simple management,
neighbourhood communications, compatibility, and organization.
However, these types of clusters cause problems such as improper
maintenance, high support costs, energy waste and occasional
interference. The selection of the corresponding cluster can be used as
a hybrid clustering model with quick search and finding the density
peak cluster and Imperialist Competitive Algorithm. In this study,
these models were used to reduce the distance to the cluster and take
into account the distance, energy, delay and load of IoT devices during
the operation of selecting the cluster. The goal of this model was to
reduce energy waste by reducing the distance between the nodes and
the base station, which leads to maintaining energy and the life of the
network. Analysis of the presence of live nodes, estimation of
convergence and performance was normalized in terms of energy and
the load of Internet of Things devices was determined. The
implementation analysis showed the superior performance of the
proposed method.
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EXTENDED ABSTRACT

Introduction

Wireless sensor networks are specific AD hoc Networks that have attracted the attention
of many researchers due to their wide-ranging applications in various the military, medical,
agricultural, environmental control, and industrial fields. The location of the sensor nodes
is not necessarily predetermined. Such a possibility allows them to be left in dangerous or
inaccessible places. Due to the random distribution of nodes in the environment, nodes
must have the ability to self-organize and collaborate.

In the design of special protocols for sensor networks, the inherent limitations of these
networks and their network dynamics, node heterogeneity, fault tolerance, network
connection, energy constraints, Radio Board constraints, security and interventions are
considered. Since the energy of each node is supplied by a limited battery and when the
battery is finished, the node is removed from the network to increase the efficiency and
longevity of the network, it is very important to pay attention to the energy consumption of
the nodes. To reduce energy consumption, methods such as clustering and using data
aggregation are used instead of single-step methods. By using clustering sending a large
number of data packets is prevented and the energy consumption of nodes is reduced. This
article provides a comprehensive cluster-based routing protocol with a density and meta-
heuristic algorithm. In the first step of this protocol, clustering was carried out. Cluster-
based protocols significantly reduce energy consumption. Their use not only reduces the
total energy consumption in the grid but also distributes the energy consumption load
evenly and between the nodes of the grid, thereby increasing the life of the grid.

Methodology

The article provides a comprehensive routing protocol. In the first step of this protocol,
clustering was carried out. In these protocols, the entire network is divided into several
clusters and in each cluster a node is selected as a cluster. The task of the subcontractor is to
collect the data sent from the nodes of that cluster, remove duplicate data, combine data and
send this data to the sink. In these protocols, choosing a node in each cluster as a centre and
combining data is very effective in increasing the scalability and longevity of the network.
The proposed method provides an efficient technique for the formation and management
of clusters. The main difference between the proposed method and other methods is the
precise selection of primary points as cluster centers and density peak clustering is used for
this purpose. The proposed protocol is as follows:

1- Launch phase

This phase begins with the nodes being placed. In most applications, nodes are randomly
loaded into the environment. In this protocol, the layout of nodes is considered as a random
arrangement after the nodes are placed in the implementation, a message is sent across the
sink to all nodes. This message informs the position of other nodes. Here, it is assumed that
the nodes are aware of their position, this can be done through the setup stage and locating
methods or through GPS.
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2- (Clustering phase

The nodes send a package containing their location and Energy Information to the
sink. Because at this stage, there is no route yet. So, in the first step, all the broadcast
information is sent. However, at this point, clustering is done and the specified paths are
used to send the packages to the sink. In the sink, clustering is done. The clustering phase
has two stages of configuration and stability. At the configuration stage, clusters are
selected and created. Factors such as residual energy, the number of neighbours, and the
distance from the rock to the well in the clusters are used to select clusters. In the
sustainability phase, nodes send their data to the clusters. After collecting data and
compressing and aggregating information, the clusters prepare them for sending to the
sink. In the first round and the configuration stage, the node information is collected in
the sink and the sink builds the initial clusters based on the peak density clustering
algorithm and the initial population is created based on the peak density clustering
algorithm. The Imperialist Competitive Algorithm, through nodes, provides the best
conditions for the cluster, selecting and modifying all nodes by sending a broadcast
message. After receiving the information of the cluster heads, the nodes consider the
nearest centre as their cluster head to deliver the information to that node at the stage of
sustainability. Another method of reducing energy is that if the distance from the knot to
the sink s less than the distance from the knot to the nearest cluster head, the sink directly
considers its cluster head and enters the stabilization phase.

Results and discusion

Energy consumption
Figure 1 shows that the average energy consumption for the proposed protocol
(CHDPC) is lower than the original method (HCH).
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Figure 1. Average grid energy consumption per cycle for the proposed algorithm (CHDPC) and base
algorithm (HCH).

The standard deviation of node energy

This article uses standard energy deviation to measure the characteristic of the
distribution of the cluster between all nodes, and the lower the value, the better. Figure 2
shows the energy standard deviation of the nodes in each round.
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Figure 2. Standard energy deviation of nodes per round for the proposed algorithm (CHDPC) and the
base algorithm (HCH).

Network lifetime
The lifetime of the network of the basic and proposed methods is equal to 883 and
1286, respectively.

Conclusion

In this article, an efficient technique was presented for the formation and
management of clusters. The main difference between the proposed method and other
methods is the precise selection of primary points as clusters head. Density peak
clustering was used. The cluster heads were selected with the density peak clustering
algorithm. ICA algorithm was used to cluster other nodes, and then the best path to
combine the cluster and members.
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