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ABSTRACT

An important thing in managing wireless sensor networks is its lifetime, Here in this research work it has
been proposed with a data centric approach to increase the lifetime by studying various parameters used in
the wireless sensor networks. As by studying on various parameters, the first one by focusing on the
optimized routing technique which helps to avoid the data traffic in wireless sensor networks. The next on is
Sensors aggregation, the signals strength passed through the network was increased, thus helps to tune the
performance what the end user expected out of WSN. The next parameter is by using mobile relays the
lifetime can be extended. The mobile relays are very active in the performance tuning methodology, where it
moves around the network very faster than any other static nodes.

These mobile relays help other sensor nodes to relieve the burden it receives and face. Mobile relays have
the capacity to increase the WSN twice faster. The next one is to increase its performance by deriving a new
querying technique and increasing its energy and storage resources using more floating nodes.

Keywords: WSN, Mobile realys, Routing, Sensors aggregation.

INTRODUCTION

Wireless sensor networks woks a lot for automatic
detection, and recovery from urban disasters.
Nowadays sensor networks have captured the
attention and imagination of many researchers,
encompassing a broad spectrum of ideas. Most
important thing is they are embedded in the real
world Sensors detect the world’s physical nature, such
as light intensity, temperature, sound, or proximity to
objects Sensor networks are a large collection of
nodes. Individually, each node is autonomous and has
short range, collectively; they are cooperative and
effective over a large area.

Two variants in sensors:

i) Short range sensors

ii) Long range sensors

So depends on the applications that we going to
implement it will differ. Here | have planned to use
few long range sensors and many short range sensors
to track an environment, the environment which
covers a large area. Most important thing is, the
lifetime of a sensor nodes, Mostly the sensors are
powered by the batteries in a remote location and if
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the sensor nodes have to collect a data form a
location and send it to the base station, its lifetime
have to be extended to provide an uninterrupted
service to the base station. Sensor nodes lifetime is
based on its service and power it consumes. To be
noted, all the sensors must consume same amount of
energy and its lifetime must be same to avoid the
discontinuous service.

So as a research after analyzing various parameters
few constraints are concentrated which help to
increase the lifetime.

The constraints are:

i) Optimal routing

ii) Data aggregation or aggregating nodes

iii) Power consumption [Uniform battery energy —
using solar cells to recharge batteries]

iv) Maximum lifetime routing problem

Literature Review

The success of Wireless sensor networks and its most
part of the uses in all the areas of the networks which
lead to an important problem of energy supply
constraints afford by the WSN. In order to give long
time life for the WSN, it was aimed to use solar
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supporters along with each node in the target area.
Thus it has been motivated to use the solar supported
circuits along with sensor nodes that act like
rechargers which use to recharge the batteries even
at the optimal weather conditions that help to extend
the lifetime of your wireless sensors networks. By
using a SET (Solar energy transfer) mechanism which
continuously supplies the energy for battery enabled
sensors.

The recommended
effective in

implementation is especially

Important atmospheric condition wherever traditional
solutions do not work and is characterized by a
versatile enough design for immediately hosting, in a
plug in fashion, different solar panels and battery
typologies.
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Figure 1: Solar cells fro Sensors
Cluster Aggregation

In the above diagram, the base stations are refers as
Data gathering node, here we have three clusters:

1. Clusterl [With nodes named 1, 2, 3]

2. Cluster2 [With nodes named 4, 5, 6]

3. Cluster3 [With nodes named 7, 8]
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Figure 2: Clustering of Nodes

Here all the clusters are integrated and the data
transfers happen in a parallel model structure, which
has both request and response. The CFSN nodes in
the structures are 3, 8 and all remaining nodes are
DCN nodes. Here the CFSN nodes acts like a bridges
to forward the data’s with highest signal strength.
Optimal routing

WSN consists of small nodes with sensing, computing
& wireless communication capabilities. Generally the
routing techniques are classified into three categories
based on the underlying network structure.

1. Flat based

2. Hierarchical

3. Location based.

OPR (Optimal path routing)

Optimal path routing which finds out a short path out
of many paths to the base station. Formally the
sensor nodes are scattered arranged in a target area,
and the data’s are passed from one nodes to other
nodes sequentially and that may cause duplication of
data’s in the path, but eventually increases the
sampling rate of data’s in the path & here WSN acts
like a smart bridges in transferring the data’s.

.In. OPRs(OPR selective routing the sensors are
programmed to send the collected data to a partial
sensor nodes which involves in transferring the data’s
to the base station, where it will be analyzed for
taking proactive or reactive actions,/this OPRS routing
is implemented by focusing on the target area &
assign some [Catch & forward sensor nodes].These
CFSN involve in transferring the data’s to base station,
where instead of passing data’s to all the nodes in the
target area, passing the data’s to selective path which
increases the lifetime of sensor nodes based on its
operation & operating power.
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Figure 3: Data movements in WSN

a) Diagrammatic view: In the above diagram, the
target areas are managed using many data collecting
nodes and few CFSN nodes. The data’s collected from
various nodes present in the networks used to send
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its collected data to the nearest CFSN nodes, these
nodes intern pass the collected data to the nearest
CFSN and finally the CFSN nodes present nearer to the
base station will relay the data’s to the base station
where it will get processed by the software’s
associated with WSN.

b) Nodes purposes & its role in target area: Here we
have two different nodes; one for collecting the data’s
[DCN] which pertains to be important to know about
the target area, another one which are few in
numbers which helps to catch the data’s collected by
the DCN and forward it to the processing part named
as Base station.

Error Control architecture:

Transferring data’s in an Energy-efficient and reliably
in wireless sensor networks using clustering
methodology [Data Aggregation]:

For energy efficient data transfers in wireless sensor
networks, clustering has been used as an effective
mechanism which helps to route the data’s in WSN.
However in hierarchical approach of data transferring
which leads to packet loss or increase in the failure
rate[PER- packet error rates].Though to avoid the PER
,Clustering approach has been used, by using this we
can have a energy efficient routing schemes for
delivery the data’s from one nodes to the other.

In WSN, due to the limited sources of energy,
delivering sensory data from one node the other or
nodes to base station requires an energy-efficient
routing solution. Normally routing protocols are
classified into two data centric and hierarchical,
where in the data centric, we used to concentrate on
the data transfer and not in finding the efficient rout
for data transfer, next in the hierarchical approach,
where the data transfer happens in a sequential
manner, which takes much time comparing to the
other protocols which are predefined, to avoid this we
have used an clustering techniques where the nodes
are aggregated, and the data transfers are in the
form mesh networks, which enable the WSN with
advanced way to transfer the data’s in a n energy
efficient manner.

In cluster based routing protocols, densely populated
sensor nodes are grouped together to form a cluster
based topology. By forming such clusters the network
can be managed in a distributed manner. In each
cluster, one of the members will be selected as the
cluster head to control and manage the data
exchanged between nodes in the cluster and report
the collected data to a base station through one or
more clusters. Each cluster head maintains the cache
table that holds the information like nearest DCN
nodes and CFSN nodes in the cluster, base station

hardware and IP addresses. This particular cache table
which acts as a synchronizer, that which used to
synchronize the whole WSN. Those all are synchronize
each cluster will be managed by their own cluster
heads.

Here in these clustering pattern, the lifetime for the
intermediate nodes which acts as a bridges [CFSN],
used to exhaust more energy that leads to wasting of
battery powers, that may cause the CFSN nodes to get
out offline sooner, which leads to disconnection of
few DCN in this aggregate cluster pattern, thus in
order to protect those intermediate CFSN bridges we
needs to derive a algorithm and resolve this problem.

Heterogeneous Architecture

To maximize the lifetime of WSN, it were proposed
that using connected target coverage, error control
mechanism during the data transfers to control the
PER [Packet error rate], optimal routing and data
aggregation models to increase the data transfer rate,
and finally using mobile relays to increase the signal
strength of the data’s. So by integrating all these
techniques framing a heterogeneous architecture to
maximize the lifetime of the WSN [Wireless sensor
networks].

Study on the current System:
i) CTC Problem:

In these CTC problem with the objective of
maximizing the network lifetime by scheduling
sensors into multiple sets, each of which can maintain
both target coverage and connectivity among all the
active sensors and the sink. By considering the CTC
problem as maximum cover tree problem, it has been
derived a approximation algorithm, so using this we
can cover maximum number of targets using the
Approximation algorithm H (M) = ¥ 1<=i <=m).But the
protocol cost for it to practice is so much higher and
can’t be affordable, so we moved to an another faster
heuristic algorithm which is similar to approximation
algorithm named as Communication weighted greedy
cover algorithm. Here this CWGC algorithm performs
much better than the others in terms of the network
lifetime and the performance improvement can be up
to 45% than the best known basic algorithm.

ii) Optimal routing and data aggregation in WSN:

Here it was proposed that by jointly optimizing data
aggregation and routing it can be useful to maximize
the network lifetime. To integrate the data
aggregation and routing a model was proposed and to
optimize the technique a smoothing function had
been used. This scheme can significantly reduce the
data traffic and improve the lifetime of the network.
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The distributed algorithm can converge to the optimal
value efficiently under all network configurations.

iii) Error control mechanism in WSN:

Error control is of significant importance for Wireless
sensor networks because of their severe energy
constraints and the low power communication
requirements. By analyzing various error control
schemes like Multi-hop routing and broadcast nature
in WSN, the error control mechanism have been
designed. By comparing various forms of data transfer
modes like ARQ (Automatic repeat request), FEC
(Forward error corrections), Hybrid-ARQ they
developed a simulation results, where the FEC and
hybrid- ARQ shows the improved performance rates.

The major constraints concentrated are hop length
distance between nodes, if there is any increase in the
hop length distance which shows a decrease in the
energy consumption and also end-end latency and
PER (Packet error rates).so comparatively the hybrid
ARQ and FEC shows better performance than the
ARQ.

iv) Using Mobile relays:

Here by comparing the static sensors and few mobile
relay sensors nodes, the efficiency of mobile relays
are described. The mobile relays which have more
energy than the static sensors, they can move around
the network and help relieve the sensors those are
burdened with high network traffic, thus extending
the nodes lifetime. The performance of a large dense
network with one mobile relay and show that the
network lifetime improves over that of purely static
network by up to a factor of four. The mobile relays
needs to stay only within a two-hop radius of the sink.
They constructed a joint mobility and routing
algorithm which can yield a network lifetime close to
the upper bound.

The mobile relay which has the efficiency of doubling
the network lifetime in a randomly deployed WSN.
This Architecture holds various parameters like

i) data Aggregation model

ii)Using Mobile relay nodes

iii) Optimal routing procedures

iv) Using solar cells for recharging sensors
v) Error Control mechanisms
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Figure 4: Heterogeneous WSN

Scheduling algorithm for mobile relay in a densely
populated network

i) Method: Scheduling mobile relay

Step 1: Set m. =0 @ = 2pi, sensor nodes=s1,s2,.....sn,BS
=0,Target = Tarl,2.....TarN.

Step 2: While mobile relay is in the position m,=0

Step 3: Initial selection is random without any data
transfer.

m,=S51,52......Sn.

Step 4: From the base station suppose mobile relay
gets any message related to congestion or data delay,
it use to give preference to those particular sectors

If BS = 1 then move m, to Tar > other(N -Tar)

Step 5: When BS =0 the m, =0,1,2....n(Sequential)

Step 6: else BS =1 the m, , comparing all the least
squares, go to target where there is a highest weight.
Step 7: Relieve the burden of the sensors based on
the waiting time of sensor nodes.

If (Wt(S) > S(Ns(Tar))) move m, to Selective S.

Step 8: Soon after completing its work of the first
node move to the next node., m, Next S.

Step 9: After completing a particular square it
searches for the next weighted square are using the
random move, it will move to the next target.

m, = 0 Search next (Tar with highest Weight)

ii) Algorithm for shortest optimal path using data
aggregation model

Step 1: G= (N, A), Energy E, paths P1, P2.... P, Targets
areT1,T2...... Tn, X;--- Data’s

Step 2: N, A, E are initiated with default values for
startup.

Step 3: Data Aggregation using Packet filters of
redundant information.

DA model =f (P (Xi))

Step 4: Mapping nodes with targets (N o= T)

Step 5: Initiating the Paths P for every Sensor nodes N

© 2017 All Rights Reserved.
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Step 6: Finding the shortest path using a value set for Results and Discussions

every nodes. (e.g. N1=0,N2=1..P1=0,P2=1)

Step 7: While transferring the data’s find out the least S.ho Technical Lifetime(%)
path using the value set for the path .

If (3 plLp2,p3 >3 plp4,p5) || (Eplp3,p4 > 1 WSN with ECM 10
2p2,p4,p5) 2 WSN with Energy model 10
the scroll down window on the left of the MS Word ]

Formatting toolbar. 3 WSN with Frame relay 35
Step 1: G= (N, A), Energy E, paths P1, P2.... P, Targets 4 WSN with OR 45
areT1,T2...... Tn, X;--- Data’s

Step 2: N, A, E are initiated with default values for Table 2: Homogeneous Architecture
startup.

Step 3: Data Aggregation using Packet filters of . _
redundant information. Sho Technical LIfEtImE‘(%)
DA model =f (P (Xi)) :

Step 4: Mapping nodes with targets (N o= T) 1 WSNwith ECM and OR »
Step 5: Initiating the Paths P for every Sensor nodes N 2 WSN with Frame relay and EM 45
(N=P)

Step 6: Finding the shortest path using a value set for 3 WSN with ECM,OR EM 65
every nodes. (e.g. N1=0,N2=1..P1=0,P2=1) _

Step 7: While transferring the data’s find out the least 4 |ntegrﬂtl0n of ECM,OR,EM and FR 100
path using the value set for the path )

If (S pLlp2,p3 > plp4ps) || (Splp3,pd > Table 3: Heterogeneous Architecture
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Figure 7: Lifetime of Heterogeneous WSN

As the number of sensors used at a particular target
increases automatically the lifetime of the sensors are
also get increased
© 2017 All Rights Reserved.
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Figure 8: Simulation using NS2 for Data clustering
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Figure 9: Simulation using NS2 for Data movements in WSN

Conclusion

This architecture instead of concentrating on one
constraints that which make the network work faster,
focusing on constraints like Data aggregation model
Optimal routing technique, Using mobile relay,
Different sensing ranges Solar cells, Error control
mechanisms, which helps us to increase the lifetime
of the wireless sensor networks.
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