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Abstract— One of the prominent factors to reduce
overlapping area among any deployment of sensors is to
choose an algorithm with perfect parameters. In this research,
two algorithms named as Bacterial Foraging Optimization has
been studied.

Keywords— Coverage, Bacterial Foraging Optimization,
Overlapping, Deployment

I.  INTRODUCTION

Quest of human to understand co-existence of nature and
for it mankind observed happing in nature. These happening
are model mathematically. Such models are used in nature
inspired algorithm for optimizing parameters in varies field of
technology. Foraging of bacteria is one such happening which
draw attention of many researchers and 2002 Passino induced
an algorithm based on sequence of bacteria foraging. He
modeled activity of foraging of Escherichia coli bacteria
present in human intestines and labeled its various stages as
chemotaxis, swarming, reproduction, elimination and dispersal
in his BFO algorithm. Bacteria undergo various stages in its
life time.

e Chemotaxis: Chemotaxis refers to the bacteria movement
towards source of nutrient located at a distance. In order to
search for nutrient bacteria random movement is modeled
into two types, tumbling (direction change) and
swimming. Bacteria move in steps in the random direction.
® and c represent chemotaxis step size. Swarming
Bacteria moves in steps in the random direction in the
same direction during swarming or it may tumble or
alternate between two mentioned modes. If it is in the
same direction during swarming or it may tumble or
alternate between two mentioned modes.

e Swarming: Bacteria is attracted towards more concentrated
nutrient and this sequence is used in optimizing algorithm
as total cost value represented by J(e), where e represents
position of bacteria. Higher the supplement focus lower
would be estimation of Je, subsequently the goal is to limit
Jo. Moving bacteria forms social communication and
attracts other bacteria to form a travelling (swarm) ring
which moves towards nutrient. The total cost value
considering swarming effect is than calculated where Jcc
is cell-cell signally functions.

Jsw = jc +jcc

e Reproduction: Asexually reproduction results in formation
of two bacteria from one healthy bacterium after splitting
while poor health bacteria dies. This natural phenomenon

is optimized by replacing half number of bacteria having
high value of J in the population. There are placed at the
location of died bacteria in order to maintain the swarm
size of the population. Number of bacteria after splitting
(reproduction) per generation Sr=S/2. This cycle of
reproduction occurs after Nc chemotactic steps.

e Elimination-Dispersal: ~ While  observing  natural
environment random incident could never be ruled out.
Similarly, environment in which bacteria are growing can
witness sudden change in temperature resulting in
completely wiping out group of bacteria population or
randomly dispersing a group to new location. This
probable event of elimination/dispersion of each bacterium
from the population is modeled by passing probable value.
Replacements of these bacteria are made only from
optimizing domain but in random fashion. This probable
event would occur after Nre reproduction steps.

e Objective Function: We use the BFO algorithm for
achieve the objective of optimal coverage. As referenced
in the target of this investigation. Similarly, BFO
algorithm objective function is to achieve optimal
coverage by overcome the overlapping of sensing area.

Il. BACTERIAL FORAGING OPTIMIZATION (BFO)
ALGORITHM

[1] The hubs in remote sensor organizations (WSN) should
be conveyed ideally to cover entire geographic zone and the
correspondence connect between them ought to be ideal.
During sending in far off areas, reenactment of the proposed
calculation can be utilized for ideally conveying the sensor
hubs in the region. Microbes scrounging is the nature
motivated calculation which is utilized to make bunches among
different comparable elements. Here the hubs to be sent can be
taken as the microorganisms that are looking for the food
which is portrayed by the most ideal correspondence connect.
This paper presents a novel calculation for ideal sensor hub
organization prompting ideal bunching of WSN hubs. This
paper uses the way that a zone can be covered completely
utilizing standard hexagon. So utilizing a microorganisms
scrounging calculation for streamlining the areas are such
changed that all the hubs in the organization moves to vertices
of customary hexagons associated with one another. This
prompts total inclusion of the territory and all the hubs are
equidistant.

INTERNATIONAL JOURNAL OF RESEARCH IN ELECTRONICS AND COMPUTER ENGINEERING

A UNIT OF I20R

46|Page



IJRECE VOL. 9 ISSUE 1 JAN-MARCH 2021

Initialization: assign values
for the BFO parameters

A

Evaluation

v

Initiate chemotaxis
Tumble/run

h

/N

Is end of

chemotaxis?

Start reproduction

Is end of
reproduction?

Elimination-dispersal

Is end of
elimination?

No

Is optimised values of K, K;

K, are available?
Yes

[2] The superb target behind improved sensor organization
is to diminish detecting scope of a sensor hub. Appropriate
situating of sensor hubs prompts expanded lifetime, better
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inclusion and greater network among hubs. In this paper, the
sensor arrangement issue has been considered as a grouped
methodology and the answer for the ideal co-ordinates of the
sensor sending has been acquired utilizing Bacterial Foraging
Optimization.

[3] In Recent R&D WSN (Wireless sensor organizations)
are of prime core interest. A Sensor is a gadget that reacts and
identifies some sort of contribution from both the physical or
natural conditions, for example, light, pressure, heat and so on
Electric sign is the overall yield that is sent to a regulator for
additional handling. To guarantee high adaptability and
improved information total, sensor hubs are made into disjoint
gatherings which are non-covering subsets and are known as
groups. This examination tells improved Cluster Head (CH)
determination for proficient sensor networks information. The
crossover calculation depends on Bacterial Foraging
Optimization (BFO) and Gravitational Search Algorithm
(GSA). The proposed crossover BFO is consolidated in Lower
Energy Adaptive Clustering Hierarchy (LEACH).

[4] The hubs in remote sensor organizations (WSN) should
be conveyed ideally to cover entire geographic region and the
correspondence interface between them ought to be ideal.
During sending in distant areas, recreation of the proposed
calculation can be utilized for ideally conveying the sensor
hubs in the territory. Microorganisms scavenging is the nature
propelled calculation which is utilized to make groups among
different comparative substances. Here the hubs to be sent can
be taken as the microbes that are looking for the food which is
portrayed by the most ideal correspondence interface. This
paper presents a novel calculation for ideal sensor hub
organization prompting ideal bunching of WSN hubs. This
paper uses the way that a zone can be covered completely
utilizing customary hexagon. So utilizing a microbes searching
calculation for streamlining the areas are such changed that all
the hubs in the organization moves to vertices of ordinary
hexagons associated with one another. This prompts total
inclusion of the region and all the hubs are equidistant.

[5] Remote Sensor Networks (WSN) are mostly used for
time touchy applications, for example, woods fire identification
frameworks and wellbeing observing frameworks. Sensor hubs
are worked on low force and restricted calculation measure. It
is fundamental to build up the answer for arranging the
topological territory. Different sinks are situated in the arrange
and decrease the quantity of jumps between the sensors and its
sinks. We propose a productive method dependent on Bacteria
Foraging Algorithm to recognize the best ideal areas of sinks.
The exploratory outcomes show that normal start to finish
delay is limited and normal energy utilization of sensor hubs
are diminished.

[6] Bacterial Foraging Optimization Algorithm (BFOA) is a
broadly acknowledged nature roused worldwide streamlining
calculation. CH choice and Routing are notable strategies for
upgrading the life of the remote sensor organizations (WSN).
In two tired steering engineering, CH deaths prior because of
its additional capacity. Thusly, appropriate consideration taken
while determination of CH's. The current investigation centers
around settling both of the previously mentioned issues
utilizing microbes searching calculation. The CH determination
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calculation is conceived with new wellness work dependent on
leftover energy and distance. What's more, the steering
additionally proposed with novel wellness which thinks about
energy and distance. The proposed calculations are thoroughly
tried on various situations to show its exhibition and contrasted
and customary techniques, for example, EADC, DHCR and
Hybrid Routing. Exploratory outcomes portrays that proposed
calculations performs in a way that is better than existing ones.

[7] An ever increasing number of analysts are chipping
away at improving the sensor hubs' energy productivity
attributable to ascend in the quantity of Wireless Sensor
Networks' applications in different fields like military, space,
medical care, atmosphere and horticulture. Sensor hubs are
conveyed in unforgiving and aloof conditions with
questionable outer conditions. Because of these reasons, it is
much more essential to improve the energy effectiveness and
subsequently, network lifetime of sensors. In these erratic
conditions, Fuzzy Logic frameworks function admirably in
dealing with vulnerabilities in a productive way. An endeavor
is made to execute a joint ideal bunching and directing
arrangement utilizing Type-2 Fuzzy Logic just as Bacterial
Foraging Optimization. In our proposed work, we attempt to
plan and actualize an effective group head determination
calculation utilizing Type-2 Fuzzy Logic framework and
afterward use BFO directing calculation to discover ideal way
for sending collected information to the BS. Our proposed
approach will address the issues related problem area issue in
the organization by decreasing the over heads in the
development of bunch, and helps in diminishing the utilization
of energy accordingly dragging out the Network Life Time. We
contrasted the executed arrangement and LEACH convention
and accomplished better organization life time, expanded
lingering energy and lower bundle conveyance misfortune

I1l.  CONCLUSION

Scrounging of microscopic organisms is one such
happening which draw consideration of numerous specialists
and 2002 Passino actuated a calculation dependent on
succession of microorganisms rummaging. He displayed action
of rummaging of Escherichia coli microorganisms present in
human digestive organs and named its different stages as
chemotaxis, amassing, propagation, end and dispersal in his
BFO calculation. Microscopic organisms go through different
stages in its day to day existence time.
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