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Abstract— In this paper Clustering is executed utilizing a new approach influenced by the herd behavior of Goat. Goats are social animals
that form small groups of about 5 to 8 goats that are a family. Goats generally establish a “pecking order” or in herds there is a predominant
pattern where a particular goat dominates others. Superiority is decided based on three factors: age, sex and the absence or presence of
horns Once the hierarchy is established, two individual goats take up the responsibility of the whole herds become responsible for the flock’s
wellbeing. The buck that dominates most is called the “Top Buck”. Most dominant doe is called the "Flock Queen.” This behaviour of goats is
the motivating factor for the proposed clustering technique. where it is presumed that 100 nodes are scattered in an area whose energies vary
randomly. About 15 groups are formed with each group comprising of about 6 to 8 nodes in each group. In each group two nodes are picked
to act as Cluster heads akin to Top buck and Flock Queen. The nodes collect the data and transfer it to cluster head. The cluster heads
transmit the data to the sink directly and in case distance of base station is more an intermediate node will be selected. After some time of
communication, the energy of cluster head is exhausted and reaches a threshold and next cluster head takes over and communication
continues This process continues till the energy of second cluster head is also exhausted. On comparison of this technique with the existing
techniques, this method shows an improvement in lifetime and energy consumption.
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Presently most of the technologists are exploring
solutions that can be obtained based on the swarm
based or bioinspired techniques. As is known that
nature has an important part in providing solutions
to complex problems in the field of sensor
networks. Analysis of Animal behavior such as
those of lions, monkey’s deer, chimpanzees etc.
shows that they travel in groups and naturally
convey messages which can be compared to
transmission of information in sensor networks
utilizing clustering and routing techniques in
wireless sensor networks. These groups have a
leader or one of them dominates the others which
inspires us in choosing cluster heads in wireless
sensor networks. Also, there are another set of
species such as sheep, horses and fishes and some
birds which travel through environment without a
leader. These travel through the knowledge of the
surrounding and have provided immensely
successful solutions to many a problem in wireless
sensor networks. But these bioinspired methods are
becoming very popular and are being implemented
rapidly in high numbers, the primary reason being
that there are a few sets of rules to be followed in

I. INTRODUCTION

The growth in the arena of wireless sensor
networks has seen an unprecedented progress which
is helping the world of communication in sharing a
lot of data across the world. As is known the nodes
are minute devices that can be distributed in regions
that are least accessible to human beings and from
these regions data of different atmospheric
parameters can be collected and transmitted to base
stations where these data is analyzed. One of the
drawbacks of sensor nodes is that these nodes work
on batteries which have been initially charged and
once these nodes have taken their place they cannot
be recharged. Therefore, most of the technologists
are working on third aspect and most of the
research is concentrated on increasing the lifetime
of these batteries which in turn will increase the
lifespan of the sensor meshes. For attaining these
tasks, the various methods that are being explored
include experiments with strategic and intelligent
placement of nodes, improving the -clustering
methods and also the routing techniques using for
transfer of information with the single goal of
increasing the lifespan of wireless sensor networks.
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these techniques and they are able to provide
optimum solutions to many a complex problem in
wireless sensor networks.

II. RELATED WORK

Nowadays, the trend in research in the field of
sensor networks is basically inspired by the animal
behaviour also called bioinspired techniques. In
paper [1], the authors have in a exhaustive manner
investigated the available bioinspired techniques
with a special concentration on present trends and
present challenges. Various techniques based on
mammal behavior such as ant colony, bee honey
colony, bird flocks, bats, and fireflies has been
thoroughly discussed. Also, Genetic Algorithm,
immune systems, bacteria, or artificial plant
optimization algorithm have also been analyzed.
According to the authors most of the methods used
in routing techniques with the purpose of improving
the lifetime of wireless sensor networks ,75% of the
methods are inspired by animal behaviour and only
25% based on the behaviour of plants.

The authors have discussed the different methods
based on the behaviour of ants, honeybees, Fishes,
bats, fireflies, monkeys, spiders’ termites and
elephants.Also, the authors have investigated some
hybrid algorithms that have been derived using a
combination of two or more different techniques.
Amalgamation of fish behaviour method and swarm
optimization method has also been analysed in the
paper. Merger PSO with Voronoi diagram and
ACO and GA have been thoroughly studied and
concluded that the combination of these methods
results in a more impactive method that is more
efficient and effective. Methods that use Genetic
algorithms have also been discussed.

In paper [2], the authors in a comprehensive
manner analysed and studied the various
metaheuristic techniques that are in vogue which
are being used by scientists to attain efficient
solutions for various issues in the field of sensor
networks. The authors have proposed optimum
solutions to these problems by analysing the
suitability of various algorithms that are available
and which may apply to various problems based on
the requirement and suitability. On doing a
comprehensive study, the authors conclude that

there may be different ways of encoding to be done
for arrival of solutions and differing operators may
be required to be used for different metaheuristics
and ways and means to apply these methods have
been proposed. The different lifetime problems that
have been discussed in this paper include Number
of Alive Nodes problem, Cluster Head Election
Problem, Deployment Coverage Problem, Set-
Cover Problem, Data Routing problems and the
different swarm-based algorithms. In this paper
issues such as how to set parameters, how to
represent them, and ways to measure computation
cost and convergence have been described in
details.

The main task in paper 3 is to comprehensively
determine an effective technique that shall select a
Cluster head that swaps position with another
cluster head on the basis of various parameters that
include initialenergy as well as residual energy and
also optimum value of CHs which can be used to
select the next group of CHs for networks.
Basically, this paper studies how the sensor
networks can be used in IOT applications. This
paper puts forward two stages of operation the first
one being setup stage and second one is called
steady state stage. The process consists of
formation of clusters and second stage constitutes
selection of Cluster head. During the relay of data
all the redundant bits are deleted which shall reduce
the volume of data without any change in
information so that speed of transmission increases.
Leach algorithm is the basis of choosing the Cluster
head. During communication there is energy
expenditure that may be different for different
nodes based on the workload of each node. The
methodology consists of selection of cluster heads
which the send a message to the nodes to join a
particular cluster and nodes then reply and join the
Cluster heads that they have to join. Then a TDMA
schedule is determined and transmitted that is
followed with a purpose of avoidance of collision.
This procedure is carried out till the whole energy is
exhausted. During relay of data another technique
for saving energy is to keep only the transmitting
nodes alive and put the other nodes into sleep
mode. After the process of data transmission is
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completed that the process of removal of redundant
data takes place and then data is relayed. This helps
in efficient application and utilization of bandwidth.

Paper 4 amalgamates two very efficient
techniques for a routing technique. The proposed
technique combines an optimization technique
based on brainstorming with clustering method
derived from levy distribution. The resulting
method has been named as hybridization of
metaheuristic cluster-based Routing (HMBCR) for
WSNs and used for clustering process. For routing
the proposed method derives a fitness function
which is derived considering the following
parameters. a) distance from base station) distance
between neighbours and c) residual energy. The
process of routing is accomplished using a
combination of two techniques, the first one being
water wave optimization and the second one called
as hill-climbing (WWO-HC) technique. This is a
innovative approach that is used frequently. The
HC effect present in the WWO algorithm adds to
the advantage of optimal search to optimize local
search capability. The main goal is to find the best
routes from source to sink and then find the
optimum path based on two parameters that are
energy and distance. In case of presence of relay
node when distance between sink and source is
more than a fixed threshold, the data is forwarded
using this relay node. The procedure consists of
primarily scattering of nodes arbitrarily ina target
area. Then the BSO-LD method is implemented to
choose a group of cluster heads followed by relay
of data using various inter cluster paths which are
decided using the WWO-HC algorithm.

The primary aim of the proposed method in paper
5 is to improve two factors the first being network
longevity and the other one being network
throughput. This technique utilizes anenergy
harvesting model that improves the nodes lifespan
as well as network lifespan. The proposed method
envisages a novel method for selection of cluster
head and routing model based on energy harvesting
for which the propose a combination of two
methods resulting in unique method which has been
named Modified Leach Ant Colony Optimization
(MLACO). The method enhances both network

lifespan and network throughput. Also, on
comparing this method with existing comparable
techniques, the forwarded improves
substantiallyabove the existing systems. Moreover,
the method has an improved throughput with it
being 31.5% above the MLEACH and 26.6% above
the FEEDC method of cluster selection.

[II. PROPOSED METHODOLOGY

The proposed technique draws inspiration from
the herd behaviour of the goats. It is a known fact
that goats form a group of 5 to 8 goats that are a
part of a family. These goats have an established
pattern of creating a pecking order wherein one of
the goats has higher dominance or is a dominant
member of the family. Depending on the different
factors such as age, sex and absence or presence of
horns. The most dominant of the goats is called the
Top Buck. Similarly, the most dominant doe is
known as Flock queen. This buck takes the
responsibility of protecting the whole herd and
generally guards the flock of goats from the rear
direction when the goats are on the move. He takes
the responsibility of choosing the doe which acts as
second in command.

The doe that dominates the group is called the
"Flock Queen." She is committed to guide and lead
the herd especially for selecting suitable areas for
grazing purpose. It is the doe that determines a
suitable spot and other goats follow suit and start
grazing in the spot that was found by the doe. If the
Flock Queen moves away from the herd, it results
in chaos and confusion among the goats. Even if the
queen comes across a plant that may be poisonous
or dangerous the it sniffs the plant and the snorts
which means that there is an imminent danger from
the plant. Other goats also sniff and identify the
plant and then the Queen squash the plant.

This behaviour of goats is the motivating factor
for the proposed clustering technique where it is
presumed that 100 nodes are scattered in a fixed
uniform region and energies of the nodes vary
randomly. About 10 groups are formed with each
group comprising of about 8 to 12 nodes in each
group. In each group two nodes are selected which
will, act as Cluster heads akin to Top buck and
Flock Queen. The nodes accumulate the data and
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shiftit to the sink. Normally the data is transferred
or relayed to the sink directly but if the distance of
sink is above the threshold, then there is a necessity
to use an intermediate node for transmission of
data. After sometime as data communication
continues,the energy of cluster head is exhausted
and reaches a threshold the next cluster head takes
over and communication continues This process
continues till the energy of second cluster head is
also exhausted. On comparison of this technique
with the existing techniques, this method shows an
improvement in lifetime and energy consumption

On the basis of the above behavior of goats, a
technique is proposed. It is presumed that there are
100 goats which form 10 groups and every group
may consist of 8 to 12 goats. Similarly, we presume
that 100 nodes scattered in an area of
300mx*300m,.These clusters are formed by drawing
10 squares and node falling in that particular square
will form one group. Therefore, we may say that the
number of nodes in each group will be non-uniform
with some groups having lesser nodes and some
having more nodes. Of these nodes two nodes are
reserved to act as cluster heads though they may
also participate in data collection except the node
that acts as Cluster head. Each of these two nodes
will act as Cluster heads one after the other after
exhaustion of their energies. After cluster
aggregation, next follows the selection of Cluster
head which is obviously the node that has the
highest energy among all nodes. The remaining
nodes gather data and forward it to the head in each
cluster. The CH uses up all of its energy and after a
few communication rounds are over and are unable
to continue the conversation. This is the time when
the node with second highest energy nodes takes
over as CH and communication continues without
hindrance.

The cluster will eventually be reduced to small
sizes after the second cluster head also exhausts its
energy. A modification is now suggested that after
many nodes have exhausted their energies and no.
of nodes that are in working mode are reduced to
half, two clusters are joined to create a new group
or cluster, a new head is chosen, so that
communication continues for a longer period of

time. Consequently, this process of re-clustering
occurs, extending the sensor network's lifespan. A
predetermined fitness function is used to choose
these nodes, also called Relay nodes.

The method that has been discussed consists of
the following steps.

a) An area that is square in nature with
dimensions 300mx300m is presumed and
about 100 nodes are dispensed randomly.

b) These nodes are allotted random energies.

c) It is assumed that the the sink shall be
located at a distance from the square area.

d) Next 10 clusters are formed with every
cluster.

e) These clusters are created by dividing
square area into 10 small squares.

f) These clusters are marked sequentially with
initial cluster as 1 till 10.

g) Energies of every node are measured.

h) In each cluster, the node that has the
optimum energy shall be designated as
Head.

1) Data forwarding to the Cluster heads is the
responsibility of the remaining nodes after
that.

j) The statistics that are aggregated data is then
sent to the sink by the cluster heads.

k) In order to send data, an intermediary node
must be used in case the sink is at a greater
distance ie. above a predefined threshold
distance.

1) After the first round of communication is
concluded it is possible that energies of the
cluster heads have exhausted or decreased to
an extent that their energies are lesser than
other nodes.

m) Then the node with the largest energy acts
substitutes as cluster head in every cluster.

n) Again, communications take place for few
many rounds. Energies of nodes after every
round are computed.

0) After energy of the present cluster head
reaches its threshold, and energy of some
nodes is exhausted then these nodes stop
participating in the communication process.
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p) Then two clusters nearer to each other
combine together into a new cluster. Now,
the number of clusters lessen from 10 to 5
and communication continues.

q) This process continues till energy of
remaining nodes and cluster heads reaches
its threshold and communication stops.

r) Then routing process is envisaged wherein
firstly the source node is determined. Base
station is considered as the destination node.

s) Now the span across source and sink is

Sr. Simulation Values
No Parameters
1 Channel Type Wireless
2 Network Size 300m x 300m
3 Number of 100
Nodes
4 Transmitting 2mw
power
5 Packet size 1000bits
6 Performance Number of Alive
parameters Nodes and lifetime
and energy
consumption.
computed.

t) If the span is greater than the predefined
limit, necessity of intermediate node is
envisaged and selected.

u) All the remaining cluster heads between
source and sink are selected.

v) The energy of cluster heads in this area is

computed.

The cluster head that has the utmost energy

is selected as intermediate node.

x) Data is transmitted through this cluster head.

IV.RESULTS

NS2 simulation has been used to test the method
proposed in this paper.It is assumed that the
traffic pattern is constantly active with a constant
bit rate (CBR). For calculating purposes, a
threshold of 0.2 mj is taken into account for
every node. The characteristics that are

computed and compared in this approach are the
alive node count, energy consumed as well as
network lifespan. Table 1 shows the values of
various variables presumed.

Table 1

Suggested method is contrasted with other
contemporary bioinspired methodologies, including
Genetic (GO), Particle Swarm Optimization (PSO),
Horse Optimization (HO), and Elephant Herd
Optimization (EHO), as shown in Fig. 1. Compared
to the various methods already in use, it has been
shown that the suggested strategy, which consists of
838 rounds, operates for the longest duration.
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Fig.1.

Fig.1 shows the graph for number of rounds
contrasted with other existing techniquesand on
observation it can be concluded that the proposed
technique runs for 838 rounds which is longer as
compared to the existing techniques.
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Fig.2 juxtaposes the proposed technique with
other comparable techniques by considering the
parameter of number of alive nodes. It can be
observed that the nodes in case of all existing
comparable techniques die earlier. So, it can be
concluded that the proposed technique has a better
efficiency and longer lifespan.
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Fig. 3 juxtaposes the suggested technique with
the other comparable techniques considering the
parameter of energy consumption. Energy
consumed during the implementation of the
proposed techniques with the other comparable
technique shows this technique consumes lesser

energy and hence gives a longer lifespan when
contrasted with other comparable techniques.

V.CONCLUSION

A novel and distinctive clustering and routing
method inspired by the goat behaviour is presented
in the aforementioned research. By using uniform
squares to divide the nodes into groups of about ten
each, clustering is accomplished. A fitness function
based on minimum distance and maximum energy
is then used for routing, and if the distance exceeds
a predetermined threshold, then an intermediate
node is used for transmission of data. With this
approach, it is shown that more nodes remain alive
for longer periods of time. Additionally, this
technique requires less energy than others.
Consequently, it may be said that the approach used
here yields better results than other comparable
contemporary approaches. The proposed method is
contrasted with the existent, predominant as well as
old techniques such as the particle swarm
optimization, Genetic based algorithm as well as
the newly proposed Elephant herd optimization and
horse optimization techniques. The unique features
of the proposed techniques that use re-clustering
technique, the longevity of clusters further
increases. Also, the use of selection of intermediary
node for routing helps in sustaining the information
transfer extended duration and hence ensuring
longevity of the sensor network.
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