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ARTICLE INFO ABSTRACT
Article history: Mobile data gathering from a sensor network hagrg wide range of applications.
Received 10 December 2015 However, the heavy battery draining transmissiommve to be a limitation in every
Accepted 28 January 2016 aspect for these highly useful networks. This pap@monstrates and explains the
Available online 10 February 2016 possibility of Mobile data gathering done using tiplé "Movable Sensor (MSR)" - A
moving sensor visiting and collecting date from re&iuster head in network, and
Keywords: delivering them in the sink. In the existing systedmoad Balancing Cluster (LBC)
Movable Sensor, Data Gathering Algorithm and Dual Data Uploading (DDU) technigue® used to gather the data,

using a single Movable Sensor which is not optingzthe use of energy and data
transmission capability in the Movable Sensor amaster head. For enhanced
optimization, we are using multiple Movable Sendorgather the data. The Movable
Sensors are equipped with higher energy capatiitésthe Cluster head. The multiple
Movable Sensors each trace a unique path coverdistiact set of Cluster heads and
gathering data from them. Hence the Cluster hdadithe is increased (as they now
transmit only to the nearby Movable Sensor duritsgvisit, rather than continuous
transmitting to the farther Sink).We created a nhodl@bove explained technique, ran
various stimulation under different scenarios amdidated the effectiveness of the
system.

INTRODUCTION

Wireless sensor networks (WSNs) are commonly meseadays for various modes of communication. A
WSN is a network that is made up of sensors, triatenmiand receivers which communicate with eatieioto
transfer data between them. Architecturally, thesmponents are classified into nodes, cluster heads
cluster groups. A node refers to a single termiaatluster head refers to a central terminal caime@nd
controlling data from various nodes, and a clugteup is a set of nodes and cluster head. Botimolde and
the cluster head use a heavy amount of energydnsiission, with cluster head having higher eneeapacity
than the node. This is required, as the clusted iethe one that is transmitting data to the sifté&r collecting
data from the nodes, which is a long distance iméssion. For each second of transmission occuirirgyich a
system, energy is utilized heavily by the clusteadh In most of the cases, WSNs are required tipbsated in
remote locations which require long term operapilith minimum use of energy. Hence, cluster heaergy
utilization is to be improved drastically in orderensure and fully utilize the potential of a W3Nthe below
sections, we will explore the usage of movable sen@MSRs) which are utilized to effectively coliehe data
from the cluster head and deliver the same toitile fllowing the implementation based on LBC dbBU
algorithms. In the below section, we will be exgldhe usage of Movable Sensor (MSR) which arezatilito
effectively collect the data from the cluster head deliver the same to the sink, following the lenpentation
based on LBC and DDU algorithm and as to how tlageof these techniques improves the energy utiiza
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in the cluster head.

Previous models:

There are several algorithms which are used puslyan WSNs to form a cluster with the cluster dhaad
to collect the data from it. They are as follows:

a) Low energy adaptive clustering hierarchy (LEAGH which the cluster head turns automaticallyhwit
respect to certain preset conditions in such atwat/it does not drain energy of a single node. fifodlem in
this system is that it can only be used in netwavkih have only fixed nodes.

b) Energy efficient routing system for mohiletworks, which divides the cluster group area aiats the
header in such area. Header selected is a nodé whi least cost, low mobility and will also comsidhe
energy of cluster head and number of nodes unéetltister head. The main disadvantage of this sy&téhat
there will be frequent disconnection due the défemobility value although they are nearer.

¢) Load Balancing Cluster algorithm, which is usedelect the cluster head where the mobilityarfenis
higher. Initially the load balancing clustering alighm is run to examine the energy level of thehealuster
located in the network, then it will select thestkr head depending on the residual energy. Ifde molocated
at a particular area without any neighboring nodewjll act itself as the cluster head. This aitfon will be
run in number of iterations, to select the clustead. This algorithm also performs check on thenwl
resource, and reduces overload of single resource.

d) Dual Data Uploading algorithm, which enablesafial transmission of the data from the clusteachto
the MSR, in which both the cluster head and the M8BRSists of two antenna to transmit the data. M&Rsa
mobile data collector which is collecting the infaation from the cluster head and deliver it toghmk which is
also called as the base station.

Wireless Sensor Networks With Msr:

In WSN, the main problem lies in how the MSRstvsich cluster head and collect and delivers detiaet
base station. Initially, MSRs were designed anddccbe used only in a single hop system, but itagesin a
multi hop system will only be more beneficial.

The MSRs are commonly divided into two categories, they are:

a) Direct method, which uses the traveling salesprablem which will find the shortest path, the RIS
will visit the node which is located nearer to these station and then will visit the cluster hedudctv is far
away. The main problem in this is that the clusiesds which are located far from the base statioihvehich
also having low energy level will die before the RiSisits it and it may cause the loss of data.

b) Rendezvous planning (RP), which collgtis data from the cluster head and delivers ithto liase
station before the expiry of end of deadline. THe iRethod is further classified into RP fixed pattd &P
unconstrained path. In RP fixed path, which islthear method of data collection using MSR here MR
which can only travel in one path and that pathcihs fixed. This method is not suitable for theeMss
sensor network where the mobility of the node ghbir. To overcome this problem the RP constrainethod
is used. This algorithm which is suitable for WSKere is high mobility of nodes and also which isdughe
proper use of the energy of the system.

Fig. 1: WSN ARCHITECTURE WITH MSR.
In the figure 1 CH means cluster head N means Mf8le means mobile sensor.

Proposed System:

First of all, having multiple MSRs in the netwoaKeviates the unbalanced energy consumption among
sensor nodes since the data transmission loadaredgtamong all MSR. In addition, multiple MSR nethks
can remarkably reduce the mean distance betweanrseodes and Movable Sensor (MSR), basically tiegul
in energy saving and lower latency. Finally, mu#ipSR deployment avoids the single bottleneck fewb
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since in case of disconnection of one particulalRViBom the network, sensors can still transmit rthukta
towards other MSR, and the network continues tatfon.

Depending on the application requirements, a WHN multiple MSRs can be divided into sub-networks,
each of which is composed of a single MSR. In e#dhese sub-networks, data sources report thadimg to
the MSR of the cluster, and sensor nodes in theeriuelay messages sent by the sources toward43Re

In many deployment scenarios, mobile entitiesaalyeexist in the deployment area, such as firemeani
emergency response application, and buses in fictrabnitoring application. The mobile nodes, whiate
capable of communicating with other nodes in thievoek, can address the connectivity problem byyiag
information.

Initially polling points receives and stores théormation from the sensor nodes, after filling themory it
sends a request to base station for sending thdemamntroller devices.

Multiple Movable Sensor (MSR) devices in the wesd sensor networks the emergency case also
implemented at the particular rendezvous pointeliHethen the energy is decreased in the rendezvmosip
sends the data to thee other rendezvous point whiokarer distance to the base station. Secorttbzgous
point directly sends the data to the base station.

Depending on the application requirements, a W3N multiple MSRs can be divided into sub-networks,
each of which is composed of a single MSR. In e#dhese sub-networks, data sources report thadimg to
the MSR of the cluster, and sensor nodes in theeruelay messages sent by the sources towardé3SRe

In many deployment scenarios, mobile entitiesaalyeexist in the deployment area, such as firemeani
emergency response application, and buses in fictrabnitoring application. The mobile nodes, whiate
capable of communicating with other nodes in thisvoek, can address the connectivity problem byyiag
information.

Initially polling points receives and stores théormation from the sensor nodes, after filling themory it
sends a request to base station for sending thdevmintroller devices. And also with the impleneidn of
the multiple MSR devices in the wireless sensomwnsets the emergency case also implemented at the
particular rendezvous point. Here, when the energlecreased in the rendezvous point it sendsdteetd thee
other rendezvous point which is nearer distandbédase station. Second rendezvous point direetigs the
data to the base station.

MSR is always equipped with a high energy capattign all the other components in a WSN. MSR
surveys and collects sensed data directly fromasemsdes through cluster heads, and thereby lexipos
nodes save energy that otherwise would be consbmetllti-hop communications.
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Fig. 2: Multiple MSR gathering data from CH to BS.

In the figure 2, triangle shaped structure istelubead and BS means base station and MSR mediile mo
sensor.

I mplementation Of Proposed System:

Initially all nodes are created using network dmtion using load balancing cluster algorithm tlueles
itself will select its own cluster head dependimgtioe residual energy

At the beginning of the execution, the clustercheall directly send the data collected from thester
member the base station which is called as the. $if&k set a minimum residual value for the clusteads,
until which the transfer of data directly to sinkthout the need of MSR which shown in Figure 3. Tieck
points indicate that the data is transferring ® $imk; blue color hole like structure indicates thuster head
and other cluster member.

After sometime, the residual energy of clustercheames below the minimum set value which is not
enough for transferring data to reach the sinkhis time the Movable Sensor (MSR) will visit thieister head
and by using multi user- multi input and multi outpwhere both the cluster head and Movable Sewdbr
have two antennas to transfer the data at thedughd.
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Fig. 3: Data transferring directly from the CH to BS.

In this a paper we are using multiple Movable $g¢aaeduce the latency level compared with thetexjy
system. The clusters are grouped and divided twts p&ing the geographic algorithm. Two MSR will\ado
the different area to collect the data as showthenFigure 4.
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Fig. 4: MSR collecting data from the CH.

After collecting the data from the cluster headiit transfer the data to the base station whickhown in
the Figure 5.
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Fig. 5: MSR transferring collected data to the BH.

Performance Analysis:

Compared with the existing system the throughuhe proposed system is increased up to 40% due to
the introduction of multiple Movable sensors (MSR}he system which is shown in the figure 6. Afgbahe
packet size of data gahtering by the MSR is alspesed to 50% which is shown in the figure 7.

Fig. 6: Packect size comparison graph.
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Fig. 7:Throughput comparison graph.

Conclusion And Future Work:

For covering a large area and more number of nodéee network, multiple mobile elements are ubgd
separating the network into partitions for collegtidata. This implementation is done by region tase
approach. In the case of node failure in the nkwany emergency), the Movable Sensor (MSR) cdlléeita
immediately from that particular node.

The experimental results show us that in the pgega@lgorithms, the efficiency of sensed data cttkby
the base station in partitioned WSN is improvedagsnultiple mobile elements.

The future works of this paper include Priotigsed Load balanced Clustering method for dateegath
and recovery, collection of data from the faileds® nodes in the WSNSs.
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