CHAPTER 7

CONCLUSIONS AND FUTURE WORK
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7.1 Introduction Y'

This research proposed a new 3D Euclidean Distance ho r enhancement
clustering algorithm in WSN. The enhancement clustering algorit oCse was tested with
parameters such as energy consumption, packet, and distance."{he 3 EW‘Distance
refers to a clustering algorithm that considers the energ een the nel b}u@i of

correlated degree and the topological features, mainly ce{ co@gaivity in

WSNs. Hence, the distance between the nodes dew S thor\deg of cq@&?ion. Due to

high distance in the network topology, sens@\/aﬁons a
degree of correlation, which increases withﬁ%ecreasin\m&o sep ation.
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7.2 Research Contributions L N
Krstand

This study aims to gai go thé iasb‘s related to clustering algorithm
4 F &
for an improved networ Wctivily‘%he ng.ef correlated node behaviour. This

¢
literature review aims to present clustering algorithm method as the initial phase of a significant
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development of clustering approach in WSNs. Such as LEACH, TL-LEACH, EEC, Load

ghl)@) related with the

Balancing ,Fault-Tolefance, Hi - onns&%ity, Weighted Clustering Algorithm, R-HEED,
PEGASIS,AGROUP clustering{@‘d‘sli.thm methods. This review result highlighted the
param‘e@h as energy, packet, and distance for performance network connectivity
meastkement and the factors of network critical condition. Network connectivity is influenced

by lity prediction of the node, which estimates the future locations. The definition of

location is based on the link of wireless networks. In infrastructure networks, location refers to
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the access points to which static terminal is connected. To illustrate, the mobility of the nodes

could affect the outcome of the wireless network. In the group mobility wireless network, when

A\ v ol

the nodes move from cluster head groups, the mobility of the nodes in the same cluster head

group depends on the mobility of the cluster head groups. 3

Static node may be the most ideal solution in connecting two clusters in a highly

dynamic environment. To deploy static nodes in place of critical nodes, t t of static node

deployment must be considered. When the nodes are placed, maxﬁ%etwirk connectivity

and minimum cost must be prioritised. Energy consumption is the key challenge‘in energy

A \ ' [ g T?"
conservation for a prolonged network lifetime due to the network connectivity constraints.

- | &I

Provided that energy is the most valuable resource in network connectivity, its condition should

H N
\
constantly be monitored after network deploymentw ‘ > \X\Y.
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The sensor nodes behaviour is the main issue in wireless sensor network, especially

L. A -8 ‘ \-\ D‘ﬂ ._\v B
network connectivity due to dynamic nature of the network. To establish a network

g | SALYR AN
connectivity, nodes are required to be in a cooperative behaviour state to perform data
Ny \Nd

transmission. However, the changes of nodes’ behaviours may occur from cooperative to
. Y
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misbehaving, which directly affects the network’s connectivity. It was found that network

NG A

connectivity practices w&&f cure eoretical’works, with significant number of
studies ensuring that m{or con i
3

C I 6%
However, the studies conducted on.e aﬂ::ec(_ryetwork connectivity were scarce, despite its

of t@odes maintained network performance.

) NN
notable impact% lustefi grithm‘r%\ WSNSs. Moreover, the constant development of
wireless teoh%y keep growing Ieac@nore challenges to be addressed. Therefore, the key

points in ng this issue are the reduction of network connectivity effect, advanced method

t@e etwork connectivity, and the reliable transmission of field information.
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Several clustering algorithms aim to find a cluster based on 3D Euclidean distance
algorithm. In this research, correlation network clustering algorithm based on parameters such

as distance, packet, energy-consumption, and network connectivity using 3D %can

distance based on the correlated degree to overcome correlation network clusteSg rithm

has been developed. The specific contributions of the present work are ted in the
preceding section. This study will focus on the correlation degree of tw r algorithm to

improve network connectivity through correlated node behaviour ianetworks, such as

distance, packet, network connectivity and energy consumpti '\d
3

A new formulation on the correlated degree using uclidean dist cr to&'eve

higher network connectivity under correlated node behaviour. The ke behifd the 3D

N

Whggég]%d values

e 6‘elated degree is

K—thidentify the level of

formulated based on three-point distance \cthin a co nTe
node correlation within neighboring n@ addition, the orre@ degree also be able to
i

Euclidean distance in network clustering is to ide%zet qg\s
present some data correlation referring to@ed deg

detect the same group of node behavicNuc i in (:{ﬁe%:ated regions. 3D Euclidean

']

b g
xp| é&m the n(\f\j\’%D Euclidean distance formulation
it cl

distance is shown in mathemacal anZysis and ho g n@mulation calculates correlated
degree is also discussed. It s also

o

may help correlation re@hanq? r fOEi@On dynamically to achieve the required
!

network connectivity:

¢ ? (.)
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The reé(h,;xamiﬁevlzxposs ity of enhancement clustering algorithm that

Y-
provides ahme performance for\ce}ﬁelation clustering algorithm in WSN network

connectiv\?d energy consumption problem. The simulations use experimentation with four
different scenarios namely, cooperatives node, selfish node, malicious node and failure node
were carried out to gauge the performance of the enhancement clustering algorithm. Nodes

behaviour in WSN network usually have limited on board processing and wireless
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communication capabilities, and are equipped with batteries with limited power and thus
energy saving techniques needs to be deployed in order to prolong the network lifetime.
However, if all the node behaviour simultaneously operated, redundant senﬁ&,
corresponding wireless communication collision and interference will cause m (hargy to

be wasted. The question arising is that how does all sensing node get correl ith the least

active nodes so that no blind-point exists and connectivity kept is signifi

a serious problem in large scale sensor networks where hundreds ndvﬂ!ands of nodes are

randomly deployed.
Y.
An enhancement clustering algorithm for clustering rithm WSN ir' pa@zgers
=\

(such as distance, packet, energy consumption, and network Sennectifity) using 3D\Euclidean
N

\vlope(@. tested. The
ts. 5&results from the

algorithm show a great improvement and superior enha n?lu t’(ﬁ&g algorithm/ improve
network connectivity in WSN parame&inng {0 the control @ergy consumption and
AZr c@lated and cluster area. The

yxpe@al with four different scenarios
sn

distance method is proposed, enhancement clustering a Ori%{.‘

algorithm is explained thoroughly and verifi simulati

network connectivity along with a go\corI

enhancement clustering algorithm hageen tes
‘S

namely, cooperatives node&{fish odzﬁ‘n&]i\
d

d
0Q<ejénd failure node data and yet to be

o

tested using 3D Euclide nce Orre(-j degree WSN. Thus, the next step is to
N |
evaluate the perforr% of the ‘e )Fcoa%@nption, and network connectivity of the

enhancement cluste alg(?itur%; ar,@ﬁth LEACH, EEC, R-HEED, PEGASIS, and

LCA algorithﬁ From the present work; V;'2;1‘ollowing can be noted.
N

oved correlation network connectivity of the clustering algorithm using 3D

Euc istance based on the correlated degree has been analysed, ECA algorithm
compared with LEACH, EEC, R-HEED, PEGASIS, and LCA algorithms. An enhancement
clustering algorithm of four different scenarios of behaviour node on clustering algorithm that
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improve network connectivity using 3D Euclidean Distance based on the correlated degree was
carried out to evaluate the network performance energy-consumption, and network
connectivity on the enhancement clustering algorithm. The tests were carried & 3D

Euclidean Distance based on the enhancement clustering algorithm to evaluatéyperformance

results. Y'

7.3 Recommendations and Future Work z '

Despite the performance of the research, an exhaustiveyinvestigat ay not be

realistic within the present time frame and resources. The@lture perti wl)r@udes
4

b 3
N Y‘:/
Eudi@ﬁn distance to

of t@orrelation degree,

the following: Y
Firstly, research considered correlation CIEW rit
find the cluster head (CH). The research, that w e joint ef

distance, and network distance on formi imal net\k$

o

e@bity that require less
. - ¥V o |
energy than conventional approaches. wed that umlike nzes-of the existing clustering

approaches produce uniform clus ug the ho@wcrk, network connectivity
measurement are more energ;% in W usjl; lc(ci’:b'ation degree. For future work, it
may be interesting to i ent th1 a\'ﬁ-hm the placements more involve 3D

Euclidean distance algegithm*to a
gﬁu\ :
different from that ebtained in the pres tﬁrlor&j
NN
Second possiblede gn IS @ynamic allocation of energy relative to cluster

further from&nk are larger in radix,@ﬁstering network. In this research, that further study
can be doi\oﬂ the correlated region, establishing Trust method in a clustering network can
% erous advantages, such as supporting a CH to detect failure node or malicious
node the clustering network. The approach defines a weight for each sensors node when

send their data which depends on the distance from the cluster head to the target sensor node.
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In the case of the correlation clustering, a trust method system aids in obtain correct data

aggregation.

~—~+

Which consider also defines a self-adaptive weighted method is definedmzus
method aggregation at cluster head. Thus, correlation region can be defined as an area where

the Trust method sensed by the sensor nodes are considered similar for the Therefore,
a single reading within this region is sufficient to represent it. When a node,send'data to another
node an initial correlation which receives no acknowledgement iIIWse the correlation
range till the minimal amounts of neighbours are discovere events Ilose rameters

change significantly at short range, the sink node should decrease ‘the Size e 60:@ated

| &
region, this event needs to be notified by closer nodes. events whase rame@ do not

! 4
change significantly at short range, the sink node can incréase th ‘m\Q he c rrqlﬁted region.

A cluster head in a cluster network is that the tru@d C Qt'}ett oni e status of the
nodes and also improve the clustering networm O

Thirdly, the research focused the od/of e ate gree%sa network connectivity
4]

X
for the sensor nodes having a strong % ion de i heir&&:elated region, the network

in WSNs. However, a possibi

N
cluster is a stable position. Curgentl e algor’thm | uS%tationary distribution of nodes
lity ta ma% e"e&‘}uated is the scenarios possible with

static networks where so@ n@ot fix@ld thereby the distance between nodes

N
i cally. ¢ 1 O
varies dynamically. \ ’ z (,)
Fourthly, Qwe work t t @'ﬂ consider the trust method to improve the
’
0

e
the sens nd%e about the observed phenomenon and further reduce

clustering net

&
energy COW n. Toachieve thesehajectives, behaviour nodes can estimate the values such
as mini , mean and maximum of their region of correlation taking into account the time
@ readings. In addition, that intend to consider correlation regions of different sizes
for a network clustering. As the future work efficient clustering algorithms can be implemented
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in every cluster to make few nodes to active at a time and hence more data fidelity can be
acquired. Along with this clustering algorithm good routing algorithms can be integrated to get

&

better results.
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