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Abstract. This paper deals with the dynamic technique which is used in Artificial Bee
Colony Algorithm to give better results. This technique is used in data optimization, so far
whatever artificial Bee colony has been used in the field technology, takes more time in
data optimization. Whereas when dynamic techniques are used in Artificial Bee Colony
Algorithm, it takes less time for data optimization. Here using this technique to reduce the
time and give a better result for optimization. This is the comparison done in this paper. In
this paper, the technique is a comparison with a PSO and GA algorithm. This algorithm is

best for all of them.
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1. Introduction

In different mobile wireless sensor networks, data collecting is a basic process. Because they
must transfer massive volumes of data, nodes near the Sink may get exhausted prematurely. In
effect, the suggested data gathering technique for mobile Sinks is based on a simulated bee
colony. [1]. A Wireless Sensor Network (WSN) is made up of a large number of sensor nodes
that are spread out across a big region. Each sensor node has a limited amount of battery
power. WSN efficiency is extended using a variety of energy-efficient Clustering techniques.
The basic goal of WSN design is to have the network last as long as possible [2]. Video
streaming communication networks will be a significant means of transmitting multimedia

data at any time and from any location. The power consumption of LoRa nodes and the mesh
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network's real-time responsiveness are incompatible. This article uses an updated artificial bee
colony method [3] to resolve this inconsistency. A multi-hop routing mechanism is utilized to
transfer data in most wireless sensor networks. In large-scale WSNs, multi-hop forwarding
causes energy waste and excessive transmission overhead. The suggested technique
significantly reduces data transmission, saves energy, and improves the efficiency of network
data collecting [4]. An improved deployment algorithm based on Artificial Bee Colonies is
proposed in a publication (ABC). The ABC-based deployment ensures that a network's
lifespan is extended. It operates by reducing the overall number of deployed relays and
improving network characteristics. Simulations have been used to verify the efficiency of the
suggested technique in various scenarios [5]. One of the key difficulties that directly affects
the effectiveness of wireless sensor networks is dynamic deployment. To improve
performance, an artificial bee colony algorithm is used for the dynamic deployment of mobile
sensor networks. The algorithm's high performance indicates that it may be used to solve
dynamic problems in such networks [6]. The major goal of this research is to keep the
network's lifetime as long as possible while transmitting data efficiently. For the optimistic
path, we suggested a novel swarm intelligence technology named ABC (Artificial Bee
Colony). It is put to the test on five multimodal high-dimensional numerical benchmark
functions [7]. Software testing is a method of assessing a software system's quality. An
artificial bee colony (ABC) approach was employed to solve the problem of test data
production in this article. Our technique surpasses simulated annealing, genetic algorithms,
particle swarm optimization, and ant colony optimization, according to the results [8]. In a
wireless sensor network, dynamic approaches can be utilized to optimize data. The dynamic
approach using an artificial bee colony (ABC) algorithm can be used to optimize data [9]. Big
data is a vast volume of data that is difficult for on-hand systems to process. Swarm
Intelligence includes the Artificial Bee Colony algorithm. It's based on how honey bees locate
food sources and may be used for Big Data analysis [10]. In this study, an Artificial Bee
Colony (IABC) model is used to solve the MEP issue of finding the best shortest path. The
link-level congestions scenario was proposed by Prim's algorithm. The IABC model uses a lot
of energy, and there will be data congestion [11]. The primary goal of dynamic deployment in
Wireless Sensor Networks is to take advantage of sensor node mobility. In this research, we
include a distance factor and change the scout bee's operating mode to enhance the basic

artificial bee colony method. The upgraded Al has a quicker convergence speed and a larger



coverage rate, according to the results [12]. The artificial Bee Colony (ABC) algorithm is a
prominent swarm-based algorithm that is based on honeybees' clever foraging activity. This
work does a literature review on ABC, its variations, and data clustering applications [13].
Artificial Bee Colony (ABC) is a quick and reliable approach for solving complicated
nonlinear optimization problems. When compared to other metaheuristic algorithms, ABC is
more successful for high-dimensional issues. The suggested approach may be used to find
quick solutions to a variety of dynamic optimization issues [14]. One of the key difficulties
that directly affect the effectiveness of wireless sensor networks is dynamic deployment. To
improve performance, an artificial bee colony algorithm is used for the dynamic deployment
of mobile sensor networks. The algorithm's high performance indicates that it may be used to

solve dynamic issues in such networks [15].

The contribution of this paper is as follows,
e ABC (Artificial Bee Colony) algorithm using the dynamic technique.
e To pick a food source, follow the general scheme of the ABC algorithm (i.e.,
employee bees, onlooker bees, and Scout bee’s phase).
e For searching data, implement the employee and onlooker phase in the dynamic

technique.

2. Review of Literature

Khan et al [16] developed a self-organization-based clustering technique for cluster formation
and maintenance based on glowworm swarm optimization (GSO). Cluster head selection and
cluster formation are based on the UAVS' luciferin value and residual energy, as well as their

connectivity with the ground control station.

Yan Yang et al [17] proposed a novel technique for solving numerical integration based on an
artificial glowworm swarm optimization algorithm. The approach may compute the standard
definite integral as well as singular and oscillatory integrals for any function. The suggested

approach has a greater precision based on simulation findings.



Zainal et al [18] Glowworm Swarm Optimization (GSO) is a meta-heuristic method with no
derivatives. It imitates the glowworm's behavior, which can efficiently capture all of the

multimodal functionalities. There are several flaws in locating the global optimal solution.

Yu Xiuwu et al [19] To handle the Wireless sensor network (WSN) energy balancing problem,
an uneven clustering routing technique based on glowworm swarm optimization for wireless
sensor networks (UCRA-GSO) is developed. The simulation results demonstrate that this

method efficiently extends the life cycle of the network while managing energy dissipation.

Reddy et al [20] Clustering is a good approach to provide a better route that doesn't cause any
problems when transmitting data. The network will suffer from network failures and energy
depletion if suitable clustering is not done. The goal of this study is to determine the best

cluster head for an energy-efficient routing protocol in a WSN.

Ehsan et al [21] suggested data clustering as a means of dividing data into groups based on
some measure of similarity or dissimilarity. When dealing with multi-dimensional data, many
clustering techniques fail. For data clustering, researchers have presented a new fuzzy

approach with enhanced discrete artificial bee colony (ID is ABC).

Farzaneh Zabihi et al [22] described clustering as a branch of unsupervised learning in which
data is separated into clusters of comparable individuals. Many swarm intelligence-based
algorithms have been used to effectively tackle this challenge. On nine UCI datasets and two

fake datasets, the suggested approach has been tested.

Hui Wang et al [23] suggested artificial bee colony (ABC) algorithms that identify appropriate
food sources using a probability strategy. This research presents a novel ABC that use a
neighborhood radius-based selection mechanism. When compared to 22 benchmark issues

used in trials, NSABC outperforms five other ABC algorithms.

Ke CK et al [24] Wireless sensors, as proposed, have several limits and constraints, including
limited power and computer capability. The question of how to program more flexibly and
quickly in response to the status of each sensor node in the network becomes critical. Wireless

sensor networks are optimized using artificial bee colony methods.



Cui et al [25] presented the artificial bee colony (ABC) method for optimization issues as an
efficient swarm-based meta-heuristic algorithm. However, its competitiveness has been
harmed by its poor convergence pace. To make it more competitive an enhanced ABC with
dynamic composition (ABCDC) has been proposed.

Famila et al [26] Clustering is an energy-efficient method of structuring a network
methodically to ensure optimum load distribution and enhance network longevity. Using the
Grenade Explosion Method (GEM) and the Cauchy Operator, we present an Improved
Acrtificial Bee colony optimization based ClusTering (IABCOCT) approach in this study.

Habila Basumatary et al [27] Many loT devices are now powered by batteries that have a
limited lifespan and are installed in distant regions. A hybrid artificial bee colony method with
an efficient schedule transformation is proposed in this work. The quick rise in fitness function
due to the complete exploitation of superfluous information is a distinctive feature of
HABCA-EST.

Lu et al [28] An enhanced artificial bee colony (ABC) algorithm with a teaching strategy is
provided as a WSN coverage optimization technique. ABC excels in exploration but struggles
at exploitation. In comparison to existing state-of-the-art algorithms, the suggested method

achieves a better balance between global and local search.

Xingbin Zhan et al [29] presented Customers are grouped to use the same vehicle to lower
overall travel costs. The dynamic problem is broken down into several tiny and continuous
static sub-problems to be solved. The suggested solution method's problem characteristics and
performance are illustrated utilizing large-scale real-time data from Didi.

Ren et al [30] How to maximize data, the shortest mobile path, and the network's
dependability is an optimization challenge in proposed mobile wireless sensor networks
(MWSNSs). Based on enhanced artificial bee colony optimization, this research provides a
method for accurate data gathering for mobile Sinks. It can minimize network energy
consumption and boost energy consumption balance and network dependability when

compared to other ways.

Dr. I. Jeena Jacob et al [31] An artificial intelligence method is used to improve the

throughput of wireless multi-channel networks. This method entails three steps: creating a



wireless environment-specific model, optimizing performance with the correct tools, and
improving routing. When compared to existing state-of-the-art models, the nature-inspired

routing method outperforms them.

Famila et al [32] By combining the benefits of Grenade Explosion with the Cauchy operator,
an Improved Artificial Bee Colony Optimization-based Clustering Technique (IABCOCT) is
proposed. Simulation experiments are used to investigate IABCOCT's potential. Meta-
heuristic optimization techniques are found to be the most effective in aiding the selection and

clustering of cluster heads.

Mann et al [33] based on an artificial bee colony metaheuristic, proposed an improved
technique for optimization challenges. The suggested clustering technique has an enhanced
cluster head selection criterion and an efficient cluster creation process. The suggested
approach’'s superiority is demonstrated by a thorough study and comparison with current well-

known Si-based algorithms.

llango et al [34] The suggested Artificial Bee Colony (ABC) technique aim to reduce
execution time and choose the optimum cluster for different dataset sizes. The suggested ABC
Algorithm is implemented utilizing mapper and reducer programming in the Hadoop
environment. The suggested ABC scheme outperforms PSO and DE in terms of time

efficiency, according to the results.

Karaboga et al [35] Clustering was mentioned as one of the most prominent approaches for
routing activities. To extend the network lifetime, a novel energy-efficient clustering
technique based on an artificial bee colony algorithm is given. The suggested approach's

performance is compared to LEACH and particle swarm optimization algorithms.

J. Jayanth et al [36] Traditional statistical classifiers simply look at spectral variance,
neglecting the spatial distribution of pixels corresponding to land cover classifications and the
association between different bands, as proposed. Swarm intelligence underpins the Acrtificial
Bee Colony (ABC) algorithm. Object identification and classification are based on the ability

to define spatial differences within pictures as a way of obtaining information.

3. Algorithm for Artificial Bee Colony using Dynamic Technique:



ABC Algorithm was inspired by honey bee foraging behavior. The Honey bee swarm is one of
nature's multitudes, searching for nourishment in a collective intellectual manner. The honey
bee swarm possesses several characteristics, including the ability to transmit data, recall the
weather, store and offer data, and make decisions based on that data. As a result, the Artificial
Bee Colony calculation is often sensitive to the initial population growth, and it has a limited
inquiry range. One of the key reasons for the number of occupants in various solutions for
relocating the hunt space to a more fitting section is for this reason. WSN's principal concern
is the organization's longevity. As a result, centers are as frequent as possible to facilitate
flexibility. As much as possible gathered in bunches driven by a pioneer, sometimes known as
a bundle head To address the aforementioned challenges, this study proposes a sophisticated
ABC computation with a dynamic approach for transmitting information to the base station
and assisting general centers in delivering detected information to target centers. With
improved organization execution, the use of energy by group heads (CH) will become more

visible than that of general center points.
This algorithm uses the following collection of algorithms -

1. Population Initialization of data optimization using ABC Algorithm
2. Employee Bees phase of ABC algorithm

3. Onlooker Bees phase of ABC algorithm

4. Scout Bees phase of ABC algorithm

4. Simulation Outputs and Performance Evaluation:

Figure 1 depicts the execution time, or simulation time, of the implemented suggested
framework. The ABC method and a dynamic approach with varying numbers of nodes linked
were used to compute the execution time. The 10th node's lowest execution time is 8.2

seconds, while the 50th node's maximum execution time is 10.2 seconds.
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Execution Time (sec) Comparison

According to Figure 2, the simulation time of the developed suggested framework is the
execution time. With a different number of nodes, the execution time was calculated. The
execution time was a minimum of 10 seconds, 30 seconds less than PSO, and 29 seconds less
than GA.

Fig.2. Execution time (sec) comparison.

5. Conclusion



The execution time is compared with a different number of nodes in this study. The suggested

approach takes 10 seconds, while other algorithms such as PSO and GA take 30 and 29

seconds, respectively, which is longer than the proposed algorithm. As a result, the proposed

algorithm is the best.
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