International Journal of Advanced Engineering Research and Science (IJAERS)

https://dx.doi.org/10.22161/ijaers

[Vol-3, Issue-9, Sept- 2016]
ISSN: 2349-6495(P) | 2456-1908(0)

Analysis of Wireless Sensor Network Protocols

using Data Mining Techniques
Siddhi Raut, Lalit Dol€?, Jayant Rajurkar

L2Department of CSE, G.H.Raisoni College of EnginegrNagpur, Maharashtra, India
*Department of Computer Engineering, MIET, BhandMtaharashtra, India

Abstract— A structure for extracting and mining wireless
sensor data. This structure consists of a new formulation
for data mining technique using the association rule by
distributed extraction method. The new design express the
sequential relations between wireless sensors and
association rules using data mining technique for
estimating the value of missed events and also to improve
the performance. The proposed distributed method is
designed with wireless sensor network to improve the
network life time by minimizing number of messages
required for the mining process. The experiment results
have shown that our methodology can reduce the number
of exchanged messages at least by 40% compared to the
existing other methods. The wireless sensor network
automatically collects the information or data. The
compressed representation structure (CRS) is able to
compress the data and sensor network provides easy and
fast collection of data. The mining process of the CRS is
compared and analyzed.

Keywords— Association rule, Apriori and freguent
pattern (#2), clustering, CRS, WSN.

I.  INTRODUCTION
Recent advance in miniaturization design have deth¢
development of small-sized battery-operated sertbaits
are capable of detecting ambient conditions such as
temperature and sound. Sensors are generally exlipp
with data processing and communication capabilifiée
past few years have witnessed increased in theipate
use of WSN such as disaster management, combdt fiel
reconnaissance, border protection and security
surveillance. Sensors in these applications areag(d to
be remotely deployed in large numbers and to operat
autonomously in unattended environments. Since AWS
is composed of nodes with non-replenish able energy
resource, elongating the network lifetime is theima
concern .A WSN consists of a nhumber of sensor nodes
and a sink. Grouping sensor nodes into clusterbleas
widely pursued by the research community in oraer t
achieve the network scalability objective. In eatister,
a sensor node is elected, termed as the CH. ThésCH
responsible for not only the general request bsb al
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receiving the sensed data of other sensor noddkein
same cluster and routing (transmitting) these tatthe
sink. Therefore, the energy consumption of the GH i
higher than of other nodes. In order to balancestiergy
consumption for elongating the lifetime of this WSNe
CH in a cluster is alternate among sensor nodes.
Therefore, the CH selection manner will affect the
lifetime of this network. The different application
scenario context will follow the different defirdtis of
lifetime.

Each sensor node has its sensing request the Lagsbi
of sensing, computation, and wireless communication
The power consumption of wireless communication
between two nodes is based on the transmissioandist
which has an exponential increment with the distanc
Therefore, the routes of the data transmissioréosink
will affect the energy consumption. Since the hiehial
architecture provides more flexibility to handlee tHata
routing problem, it is applied extensively to th&SWs.

A WSN consist of large number of sensor nodes ¢apaip
with various sensing devices to observe different
phenomenon changes in the real world. A sensor i®de
composed of typically four units- a) sensing unit:

sense the desired data from the interested redipn.
Memory unit; - store the data until it is sent foture use.

c) Computation unit: - computes the aggregated data
power unit: - provides power supply for entire pres.
Since sensor nodes are battery powered devicesfaher
they have limited energy. WSN are usually deploired
inhospitable terrain such as mountainous regionrevhe
it's very difficult to recharge or replace batterie
Therefore the main aim of any energy efficient nogit
protocol is to prolong the network lifetime whicls i
possible by minimizing energy consumption of indival
nodes. In addition it is also necessary to enshae the
average rate of consumption of energy by each made
also same. This would ensure that the connectiggded

to transmit data from a source node to sink nodase
maintained. Since lifetime of a network is defiredtime

in which a single node losses its energy and get
exhausted. More ever, the transceiver is the majarof
energy consumption in sensor node even when sensor

Page | 90



International Journal of Advanced Engineering Research and Science (IJAERS)

https://dx.doi.org/10.22161/ijaers

[Vol-3, Issue-9, Sept- 2016]
ISSN: 2349-6495(P) | 2456-1908(0)

nodes are in idle state. Therefore sensor nodes lbaus
put to sleep (radio off) if they are not requiredtansmit
or receive data. It is assumed that transceivercgasor
and sensing unit can be put to sleep independdhntiy.
assumed that when sensor nodes are put to sleegaits
that the transceiver and processor are put to slEe
challenge is to integrate sleep scheduling scheritie w
routing protocols for WSNs.

II. LITERATURE SURVEY
2.1 Data Mining Process in WSNs
Data mining in sensor networks is the process of
extracting application-oriented models and pattexth
acceptable accuracy from a continuous, rapid, and
possibly non ended flow of data streams from Sensor
networks. In this case, whole data cannot be staret
must be processed immediately. Data mining algorith
has to be sufficiently fast to process high-speeiyiag
data. The conventional data mining algorithms aeamh
to handle the static data and use the multistemigques
and multi scan mining algorithms for analyzing istat
data-sets. Therefore, conventional data miningrieckes
are not suitable for handling the massive quantitgh
dimensionality, and distributed nature of the data
generated by the WSNSs. Table 2.1shows the sumnfary o
difference between traditional data and WSNs data
mining process.
It can be observed from Table 2.1 that traditiodata
mining is centralized, computationally expensivad a
focused on disk-resident transactional data. leatly
collects data at the central site which is not lmehby
computational resources. In comparison with traddi
data-sets, the WSNs data flows continuously inesyst
with varying update rates. Due to huge amount ag h
storage cost, it is impossible to store the emif®Ns data
or to scan through it multiple times. These chamastics
of sensor data and the special design issues csen
networks make traditional data mining techniques
challenging. Hence, it is crucial to develop dataing
technique that can analyze and process WSNs data in
multidimensional, multilevel, single-pass, and opali
manner.
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Traditional data WSNs data
Processing architecture Centralized Distributed
Data type Static Dynamic
Memory usage Unlimited Restricted
Processing time Unlimited Restricted
Computational power High Weak
Energy No constraints Limited
Data flow Stationary Continuous
Data length Bounded Unbounded
Response time Non-real-time Real time
Update speed Low High
Number of passes Multipass Single

Fig.2.1: Difference between Data processing

Challenges according to the following reasons,
conventional data mining techniques for handlingsse
data in WSNs are challenging.

2.1.1 Resource Constraint

The sensor nodes are resource constraints in tefms
power, memory, communication bandwidth, and
computational power. The main challenge faced kg da
mining techniques for WSNs is to satisfy the mining
accuracy requirements while maintaining the ressurc
consumption of WSNs to a minimum.

2.1.2 Fast and Huge Data Arrival

The inherent nature of WSNs data is its high spéed.
many domains, data arrives faster than we are @ble
mine. Additionally, spatiotemporal embedding of s@n
data plays an important role in WSNs applicatiohisT
may cause many classical data processing technigues
perform poorly on spatiotemporal sensor data. The
challenge for data mining techniques is how to cejb
the continuous, rapid, and changing data streamiskso
how to incorporate user interaction during highespe
data arrival.

2.1.3 Online Mining

In WSNs, environment data is geographically disiielol,
inputs arrive continuously, and newer data items/ ma
change the results based on older data substgnédist

of data mining techniques that analyze data in fiim®
manner do not meet the requirement of handling
distributed stream data. Thus, a challenge for duténg
techniques is how to process distributed streandiaiz
online.

2.1.4 Modeling Changes of Mining Results over Time
When the data-generating phenomenon is changing ove
time, the extracted model at any time should baoudp-
date. Due to the continuity of data streams, some
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researchers have pointed out that capturing thegehaf
mining results is more important in this area thiha
mining results. The research issue is how to mdiisl
change in the results.

2.1.5 Data Transformation

Since sensor nodes are limited in terms of bandvidt
transforming original data over the network is not
feasible. Knowledge structure transformation is an
important issue. After extracting model and pagern
locally from WSNs data, the output is transferredtie
base station. The challenge for data mining tearmiig
how to efficiently represent data and discoveretiepas
over network for transmission.

2.1.6 Dynamic Network Topology

Sensor network deployed in potentially harsh, uader
heterogenic, and dynamic environments. Moreover,
sensor nodes may move among different locatioraat
point over time. Such dynamicity and heterogeneity
increase the complexity of designing an appropritiz
mining technique for WSNs. To address these chgdien
researchers have modified the conventional datangin
techniques and also proposed new data mining #hgosi

to handle the data generated from sensor netwbrkhe
following section we have provided the taxonomy of
these data mining techniques based on the diseifriam
which they adopt their ideas.

2.2 Taxonomy of Data Mining Techniques for WSNs

A classification scheme for existing approachesghesl
for mining WSNs data is presented. The highestlleve
classification is based upon the general data minin
classes used such as frequent pattern mining, stajue
pattern mining, clustering, and classification. Mo&the
frequent pattern mining and sequential pattern mgini
approaches have adapted the traditional frequeningi
techniques such as the Apriori and frequent pattép)
growth-based algorithms to find the association @gno
large WSNs data. Cluster-based approaches havéeddap
the K-mean, hierarchical, and data correlation-thase
clustering, based upon the distance among theputas,
whereas, classification based approaches haveeatitips
traditional classification techniques such as degisree,
rule-based, nearest neighbor, and support vectohimes
methods based on type of classification model they
used. These algorithms have very different andndist
roles; therefore, in order to choose the algoritfon
WSNs application, one has to decide in term ofdtiep-
level classes.
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. PROBLEM STATEMENT
Specification provides a complete description btlad
functions and specifications, it deals with the CH
Selection between the different clusters and figdine
Head node between them also concept of sleep satigdu
play a vital role in this system for reducing energ
consumption.
Our contribution in this paper is as fallow:
» Design such system which solves the problem of
current system.
e The system will
consumption.
e Study how to collect information and study on
gathered information.
e  Study different existing network protocols.
e Study different types of feasibility like Energy
and power.
e Study Network simulator.

minimize the Energy

IV. PROPOSED ALGORIHTM
A wireless sensor network SN consists of n senedes
in which nodes are divided into several clustefBhe
definition of the life-time is defined as followsy which
A (N) is the available (alive) nodes in a node set
N and |A (N)| is the number of nodes in A (N).
Type 1: The life-time is evaluated when |A (SN)|>=n
Type 2: The life-time is evaluated when |A (SN)|>=0
Type 3: Otherwise, not in Type 1 and Type 2 cases i
defined as Type 3
Each cluster consists of a number of sensor nobtes.
sensor nodes at the same cluster consists a catodin
The coordinators are divided into several disjgirtups.
One of the coordinators at the same group will t@sen
as the head of this group. The routine of the skasta
aggregation for a sensor node is from this nodétsto
coordinator, from the coordinator to its head, ahen
from the head to the sink

Coordinator Selection (Cluster Head Selection)

In each cluster, termed as Ci, j, one of sensoesdn Ci,

j is elected as the coordinator Hi, j. Moreovere arf the
coordinators including Hi, 1, Hi, 2... and Hi, m ieeted
as the head Hi. A coordinator H of a cluster C is
responsible for receiving the sensed data of theerot
sensor nodes in cluster C and routing to the siie
coordinator H is selected from the sensor nodethén
same cluster C, where the selection is performeddo
by-round. This study proposes 2 methods to seleet t
coordinator.

The following variables are used herein for seterta
coordinator.
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> A(C) and [|A(C)|: A(C) represents the current
alive sensor nodes in cluster C and |A(C)|
represents the number of nodes in A(C).
> e(Ni): the remaining energy of a sensor node Ni
» t(Ni): the times that sensor node Ni has been
selected as a coordinator
Give a cluster C, the coordinator H of C can beced
from one the following methods.
» Random (R) Selection: Select a node Ni from
A(C) where the value of t(Ni) is minimal for all
nodes in A(C).
» Energy (E) Selection: Select a node Ni from
A(C), where the value of e(Ni) is maximal for all
nodes in A(C).
The R and E selection methods can individually sedu
to elect the coordinator H of a cluster C. Bothtlud R
selection and E selection method are availablettier
head selection.

Routing

The methods, to route the sensed data from theosens
nodes to the sink, are divided into aggregation o+
aggregation methods and are described as followenG

a cluster Ci, j, for each round, the following ogittons
are performed.

» For the aggregation method, each node in Ci, j
periodically sends its sensed data to its cluster
coordinator Hij. Then, the coordinator Hi,
periodically collects the data from each node in
the same cluster and the aggregation of the
collected data is sent to the head Hi. For the head
Hi, Hi will collect the data sent from all
coordinators Hi,1,Hi,2, ..., and Hi, m, and then
send the aggregation of the collected data to the
sink.

» For the non-aggregation method, when a sensor
node senses the desired data, the sensor node
immediately sends the data to its cluster
coordinator Hi,j. After the coordinator Hi, j
receives the sensed data of a sensor, it
immediately, without aggregating other data,
sends the data to the head Hi and the head Hi
then send the data to the sink

Sleep Scheduling

Basically, there are two classes of energy efficaghhoc
and sensor network routing protocols employingezsl
mode in the literature, cluster-based and flat.hBot
them achieve energy efficiency by employing différe
topology management techniques. This section ptesen
brief review of these two classes of routing tovdle a
better understanding of the current research isisutss
area. In cluster-based routing protocols, all nodes
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organized into clusters with one node selected ¢o b
cluster-head for each cluster. This cluster-heaeives
data packets from its members, aggregates them and
transmits to a data sink.

In some cluster-based routing protocols, the cidstad
assigns TDMA slots to its members to schedule the
communication and the sleep mode. Low-Energy
Adaptive Clustering Hierarchy (LEACH) is designeat f
proactive sensor networks, in which the nodes
periodically switch on their sensors and transmsite
sense the environment and transmit the data. Nodes
communicate with their cluster-heads directly ahé t
randomized rotation of the cluster-heads is usezl/émly
distribute the energy load among the sensors. hblés
sensitive Energy

Efficient sensor Network protocol (TEEN) is desidrfer
reactive networks, where the nodes react immegiatel
sudden changes in the environment. Nodes sense the
environment continuously, but send the data totetus
heads only when some predefined thresholds aréedac
Adaptive Periodic Threshold sensitive Energy Eéiti
sensor Network protocol (APTEEN) protocol combines
the features of the above two protocols by moddyin
TEEN to make it send periodic data. The clusteebas
routing protocols can arrange the sleep mode oh eac
node to conserve energy. However, the high complexi
and overhead are incurred. That employs probabilist
based sleep modes. At the beginning of a gossipder
each node chooses either to sleep with probalpiliby to
stay awake with probability 1 - p for the period,tkat all

the sleep nodes will not be able to transmit oeirezany
packet during the period. When an active node vesei
any packet, it must retransmit the same. All slegpi
nodes wake up at the end of each period. All thdeso
repeat the above process for every period.

V. CONCLUSION
In this we have analyzed wireless sensor network
protocols CH-Selection and HID. The speed of packet
transfers through network increases 40% as compared
protocol Increases the energy efficiency of netw&lkep
scheduling used for saving the energy between nodes
In future scope, we will consider different capéaigs of
sensor nodes, such as the node with GPS equiprasnt h
the capability to know the positions of itself aitd
neighboring nodes. Adaptively adjusting the perfd
tree reconstruction depending on the input daawéh a
view to further increase the network lifetime.
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