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Abstract: A technique for simulating and replicating the intelligence levels of a biological
group is known as the Swarm Intelligence (SI) algorithm. Potential parallelism is added to
this S technique to facilitate the real Possibility of solving a number of complex and non-
linear problems in terms of resilience, self-adaptation, and search capability. Among the SI
algorithms, some optimum solutions are sought after based on specific heuristic information.
These algorithms have been used for a variety of optimization issues, including NP, dynamic,
and multi-objective issues. The Sl is showing a very high promise of numerous loT-related
applications as a result of its increased growth. utilizing algorithms influenced by SI. The
PSO is a term for a computer optimization method that is used to solve problems repeatedly
while maintaining a high degree of quality. Predictably, the PSO-AIS combo would improve
global search and prevent getting sucked into the local optimization process. Numerous
optimization issues have seen successful applications. Studies have shown that Al has a
variety of alluring immunological qualities that enable evolutionary algorithms that improve
local search and further delay early convergence. The population-based swarm intelligence
method known as the Hybrid AIS-PSO uses fitness function optimization to carry out the
optimization procedure. The primary intention of the hybrid algorithm was to reduce major
drawbacks, and they can make some enhancements to speed and accuracy. The work
proposed a hybrid Artificial Immune System (AlS)-Particle Swarm Optimization (PSO)
based heterogeneous WSN.

Keywords: Swarm Intelligence, Particle Swarm Optimization, Artificial Immune System,
Internet of Things.
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1. Introduction
A Multi objective Programming-Based Genetic Algorithm (MPGA) will be used by a
parallel GA during the solving process to look for several workable solutions for each
group that is running concurrently. The two components of the MPGA are the selection of
specific non-critical variables and Improved GA with Fast Non-Dominated Sorting (also
known as the IGA-FNS). The method will use the IGA-FNS for the initial portion of the
MPGA in order to optimize redundancy and coverage for a certain node group. Here, the
IGA-FNS method will be created using modified source code from MATLAB and GA. In
terms of achieving a non-differentiable, multi-modal, and non-linear resolution, the PSO is
robust and quick. The Artificial Immune System (AIS), which is based on the natural
immune system and has a powerful information processing capacity to handle complicated
situations, has emerged quickly in modern times [1],[2]. Using the immune system of a
living thing, such a human or an animal, this nature-inspired method could solve
optimization issues with a lot of reinforcement. Human immune systems will be in charge
of maintaining the physiological system's stability, including pathogen defence. Because of

the clonal selection algorithm, the AlS's global search capabilities can be improved [3],[4].

2. Literature Review

In order to sort individuals and adopt a new, uniform crossover with individual
pruning that can optimize the GA internally, the Fast-Non-Dominated Sorting (FNS)
method replaces a single objective function (or fitness function). The parallel approach will
first determine whether the group node's coverage can match the lower bound while the
nodes are being activated. In the event that this is not viable, the node group will not be able
to produce a workable solution, and the parallel algorithm will drop the node group as a
whole (Zhang et al. 2020). If this is doable, the parallel algorithm will start with the IGA-
FNS method. The GA is taken to be a model consisting of natural systems with parallel
implementations viewed with sub-populations that independently evolve along with a rare
migration between the sub-populations (Chaibi et al. 2020). By moving the particles about
in the search space, the GbLN-PSO algorithm may improve the particles' capacity to find
the optimal solution and produce the highest-quality outcomes (Mozamir et al. 2021). Even
for a small population, the PSO and AIS (PSO-AIS) was expected to improve global search
and prevent getting stuck in the local optima (Bhola et al. 2020). The search technique has
been used to characterize the butterflies' true behaviour.
Generally, the scent of the other butterflies is what draws them to one another. Later, a

butterfly with a stronger scent caused the butterflies to travel randomly in that direction.
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Additionally, the butterfly's stimulus intensity was ascertained using the objective
function[5] [6],[7]. The node degree, node centrality, distance to neighbours, residual
energy, and distance to the BS will all be used by the BOA to determine which of the
sensors has the best CH. Maheshwari and colleagues (2021). To examines the literature on
techniques and applications that has been published between 2017 and 2019 in a technical
taxonomy of the selected content. This includes the hybridization, enhancement, and
variations of PSO as well as practical uses of the algorithm that are divided into the
following areas: commercial, industrial, smart city, health care, environmental, and general
aspects applications. Several technical aspects, such as precision, assessment settings, and
suggested case study, are involved in examining the efficacy of various PSO techniques and
implementations [8],[9]. Every study that is described has certain important benefits and
inevitable disadvantages that are addressed. As a result, some recommendations are given
for resolving the shortcomings of those studies as well as emphasizing unresolved problems

and potential directions for algorithmic research in the future by the Ahmed G. Gad (2022).

Proposed methodology for hybrid AIS-PSO algorithm

The ability of the AIS to prevent population trapping within a local optimum was its
primary advantage. The PSO was able to get better, although it might not converge too
soon. Therefore, even for a tiny population, it was expected that a combination of the PSO
and AIS (PSO-AIS) would improve global search and prevent being stuck in the local
optimal[10],[11]. The following are the processes for creating a hybrid PSO-AIS
pseudocode: Selection of the PSO's finest particles from half of the original AIS
population, N1.
Generation at random of the remaining initial population of the ABS and N2.
A combination of the N1 and N2, as well as the fittest values assessed for every Ab.
Generation of clones through the process of cloning every cell in the AB population.
alteration of the clone population to create an adult clone population.
Every clone in the population has its affinity value evaluated.
The process of selecting the most suitable Ab to be included in the makeup of a new
population.

To attain a halting situation, repeat the process.

There is use of the PSO, AIS, and AIS-PSO methods.
Between 500 and 3000 nodes agree on the research. The number of formed clusters,
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average packet loss rate, average end-to-end delay, and node in percentage. Table show the
5.1 number of cluster nodes formed in the AIS-PSO

Table 5.1 Number of Clusters Nodes Formed in the AIS-PSO-loT

Number of PSO AlS AIS-PSO-loT
Nodes for In
Cluster
500 16 17 20
750 17 29 22
1000 27 30 23
1250 52 53 24
1500 54 42 26
1750 53 52 27
2000 54 59 31
2250 56 62 29
2500 54 59 30

To compared with 500,750, 1000,1250, 1500,1750 2000, 2500,2250 and 2500
number of nodes, respectively, it can be seen that the AIS-PSO has decreased average end
to end delays by 6.19%, 13.49%, 11.03%, 9.68%, 9.86%, & 9.26% for PSO and by 3.10%,
4.18%, 4.04%, 3.08%, 3.32%, & 2.13% for AIS-PSO-IloT.

4. Conclusion

The WSN is an effective interface that connects the Internet of Things to the
physical world. One important requirement for dependable and efficient WSN operation is
energy conservation. A lot of attention is being paid to energy usage for the important
technical problems and resource management potential. The primary goal of this work is to
use the heuristic technique to improve CH election in WSN. The distributed technique is
based on the energy-efficient two-layer clustering algorithm called LEACH. Every node in
this algorithm independently makes judgments for the CH election. The three-layer

clustering hierarchy used in the TL-LEACH implementation is built using the dispersed
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approach of the LEACH algorithm, in which a random selection of CHs is made. An
energy-efficient CH election technique was presented by LEACH-HPR, which made use of
the employed the enhanced Prim algorithm to create an
routing between clusters in a heterogeneous WSN. By taking into account additional factors
in scenarios where nodes are mobile and frequently switch roles based on a small number
of practical mobility models, this study can be expanded to CH selection in the future. To
reduce computing complexity and use additional meta-heuristic techniques in future work.
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