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ABSTRACT

MohbileAdhoc Network (MANET) isaremote system set up “on thefly” without the need of any system framework
to beavailable. In that capacity, the mobiles hubsin a MANET need to bend over as halfway hubs for information
directing. These extra transmissions will further deplete the power assets of portable hubs which are in any case
prone to be running on restricted battery power. This paper proposes and explores a Power-Aware Ad hoc On-
interest Distance Vector directing convention (PAODV) for proficient force steering. PAODV could utilize the
restricted force assets effectively asit coursesin view of aforce based expense capacity. Both AODV and PAODV
are reproduced in different versatile circumstances utilizing NS-2. They are likewise subjected to the different
jump number limitsthat theinformation could cross from source to destination. Their exhibitionsin the different
situations are then thought about to mirror the relative benefits of every convention.

Catchphrases - Mobile Ad hoc Networks (MANETS), Ad hoc On-demand Separation Vector directing convention
(AODV), Power Aware, Routing

I. INTRODUCTION

As remote and portable correspondences and administrations turned out to be more pervasive, proper
systems administration advances must be created to bolster the client prerequisites to join “wherever,
whenever, anyplace”. While the IEEE 802.11 standard permits gadgets to convey in a remote way, the
framework should have been be set up confines the versatility of the gadgets and does not permit aremote
system to be available “on the fly” anyplace one goals. Portable specially appointed systems administration
[1]-[3] will havethe capacity to beat thisissue. Bethat asit may, versatile impromptu systemsadministration
has its own constraints. Because of the way that no framework is available to bolster the portable specially
appointed system (MANET), cell phones need to bolster the system themselves, performing directing
capacities that devour extra battery power from the hub's restricted power assets. The MANET steering
conventionsthat have been grown before, similar to Ad hoc On-Demand Distance Vector Routing Protocol
(AODV) and Dynamic Source Routing Protocol (DSR), location steering in MANET with palatable
throughput and postponement exhibitions yet with no thought for proficient force use. In any case, genuine
cell phones don't have the advantage of consistent power supply as they are always progressing with the
clients, as the name “versatile”’ infers. In this manner, power proficiency and preservation is an issue that
can't be overlooked. This paper displays another force mindful steering calculation to address this force
effectiveness issue. Aside from the standard thing system execution parameters like throughput and
postponement that are vital in all systems (counting MANETS), the force mindful steering methodology
proposed here additionally needs to make proficient utilization of the restricted battery power. In spite of
the fact that sending information for others will likewise expend different assets like CPU and memory, we
will overlook these overheadsin this paper and core interest for the most part on the force preservation and
effectiveness issues specified prior. Our emphasis is additionally on effortlessy coordinating our proposed
power-mindful methodology into the AODV convention.
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Whatever is left of the paper is composed as take after. Area 2 surveys some force mindful directing
conventionsthat have been intended to date. Segment 3 exhibits a definite portrayal of our proposed Power
AwareAODV (PAODV) directing approach. Segment 4 presents different reenactment testsalso, the practices
of PAODV and AODV are watched. At last, we finish up our examination in Section 5.

. SURVEY OF POWER AWARE ROUTING PROTOCOLS

Various exploration exercises have tended to control protection and proficiency issues at distinctive layers
of the system convention stack. Nonetheless, most such research has been focused at the MAC layer and
the system layer. We will examine a portion of the power aware steering conventions executed at the
system layer. Topology control calculations figure a system topology such that every hub can achieve each
other hubwith least transmission power. An expository expression can beinferred to decidethe transmission
range r such that a system can be aimost k-associated for a given hub thickness [4]. Another system is to
process the littlest sub-chart of the given diagram that contains the most limited way between al sets of
hubs asthe least power topology [5]. A 2-stage strategy proposed in [6] first chooses a hub as the data sink
for al hubsin the system. At that point aforce preservation calculation is connected to produce abase force
topology between thishub what not alternate hubs. Inthistechnique, every hub first chooses its conceivable
arrangement of quick neighbors whereby steering by means of them result in lower transmission force
required. Next, every hub will show its energy utilization expense to its neighbors so as to encourage the
dispersed Bellman-Ford briefest way calculation in selecting the base expense neighbor. The force expended
is utilized as the expense metric here. Using so as to group calculations accomplish power preservation a
bunch facilitator to timetable resting/wakeup and forward/cradle parcelsfor group individuals. A calculation
for the joined commanding set issue can be utilized to choose a facilitator in a bunch [7]. As the cost of
changing state is high, a booking plan may be intended to plan the hubs for resting/wakeup in away that, a
hub who needsto transmit is permitted to do as such for whatever length of timethat conceivable, beforeits
state is changed from transmitting to accepting [8]. A double grouping system has been proposed in [9]
where the group facilitator first chooses its individuals in light of the gotten force levels reported by the
hubs. Non-individuals won't get joined with the system. Once the facilitator has relegated channels to the
individuals, it will re-page on the off chance that despite everything it has channels left. Non-individuals
which were rejected in the first round can re-recognize the second time round to be reselected once more.
Facilitated power protection approach [10] sets up a spine system with the spine hubs to arrange just the
dozing/wakeup exercises of the non-backbone hubs. To counteract over-fatigue of the spine hubs because
of the extra coordination exercises they need to perform, revolution of the part of spine hubs is executed.
Power-Aware Source Routing (PSR) [11] powers mindful steering by suitably adjusting the standard DSR
convention to utilize a force mindful steering metric. PSR endeavors to discover a course such that its
fittingly characterized course cost capacities are minimized. In PSR, al hubs, with the exception of the
destination, their connection expenses and adds them to the course cost in the header of the typical DSR
sort course ask for (RREQ) bundle. Any middle of the road hub accepting aRREQ will record the overhauled
what’s more, least cost opposite course data, in light of the data (counting the course cost in the header) of
the gotten RREQ. The destination will answer with the most minimal course cost data to the source inside
of apredefined time outline. PSR will enact course support ought to thevitality level of a hub falls underneath
a pre-decided edge, on top of the typical connection breakage circumstance. Another way to deal with
monitor power at the system layer is to utilize collaboration systems. The target of these methods is to
implement hub participation in sending information bundles for one another, so that no hubs will be
unjustifiably and intensely used, bringing about snappy vitality exhaustion. The Nugget framework [12]-
[13] and SPRITE [14] propose a prize framework where every hub needs credits to transmit self-produced
bundles, however can gain credits by sending parcelsfor others. The distinction between thetwo frameworks
is, the Nugget framework utilizes cryptographic programming/equipment to produce cryptographically
ensured security headers, while SPRITE getsrid of the extra security programming/equipment required at
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every hub by utilizing afocal server to do the bookkeeping and issuing of credits. Partner [15] proposes a
discipline framework where if a hub declines to participate and forward bundles for others, it is boycotted.
Different hubs won't forward parcels for boycotted hubs. An escape clause that can be abused from this
framework isthat if afew hubstruly don’'t haveto convey on the other hand don’t depend on different hubs,
then they wouldn’t fret being boycotted for the sole purpose of rationing force for their own particular
employments.

[I1. DESCRIPTION OF POWER AWARE AODV

On-demand routing protocols are performing well over Table-driven routing protocolsin MANETS. Thisis
because the Table driven routing protocol require nodes to maintain the network topology information at
all times and in MANETS topology is very dynamic that why priory maintained route is west but in on
demand routing protocol Nodes will obtain the route information only when that need to communicate.
Thetwo popular On-demand routing protocolsare DSR and AODV. We have taken AODV to integrate our
proposed power aware features. This is because AODV is an efficient routing protocol which does not
generate traffic unless necessary, and removes any unwanted. A performance study shows that AODV
performs better in scenarios with more load and/or higher node mobility and is more scalable than DSR. In
our proposed power aware routing we have proposed a cost function and modify the some step of AODV
protocol

(A) Expense Function

In our proposed power aware AODV (PAODV) approach, we consider a node cost function (1) whichis
based on the available battery power of the node concerned. At time t node n. Has cost functions c(t) and
b(t) asremaining battery power . However, if function (1) is used, node cost change announcement will be
made whenever the node’s available battery power decreases, and the available battery power (and node
cost aswell) isconstantly changing for each node. Thus, the control traffic generated dueto the announcement
process will be overwhelming. Also, the node cost is not stable that's why propose a cost zoning concept
for this purpose.

1
C() = bl—(t) for noden at timet (1)

here defines a few zones based on a specific range of the node's available battery power and then assigns a
fixed node cost to each zone. The node's cost does not change as long as the zone boundary is not crossed.
We will C(2) as the node cost function for our simulation experiments described subsequently.

Crforbit(t) > 0.3B

2Crfor0.2B < bi(t)<0.3B

4Crfor0.1B<hi(t)<0.2B 2
oo forbit(t) <0.1B

C(t)=

B isthe initial full battery power value and Cr denotes a standard node cost which can be set to Cr=1
without loss of generality. There are four zones shown in equation (2) with costs c (t). b(t) is currently
available battery power of the node n with compare to full battery power level B. the zones are divide as
follows.

(i) If (battery power (b(t)>0.3B)
then white zone
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in this case PAODV will work same as AODV, where the cost function is equivalent to one hop count
between immediately.

(i) elself (battery power (0.2B< b (t)<=0.3B or battery power 0.1B< b(t)<=0.2B)
Then Green Zone (alert zone)

When a node’s available power is decrease then it enter in next two zones (i.e. green alert zones), the
cost isincrease more than one hop count value. The more than one* green’ alert zones may be implemented
its dependents on the number of power level thresholds that a system designer wantsto implement, but in
our proposed PADQV there are only two ‘green” alert zones as shown in (2)

(iii) elseif (battery power b(t)<O. IB)

thenred zone reach at thered alert zone when the node’s available power isvery low. Inthiszone node cost
is increase to very. Node are in this zone does not involve in packet forwarding, there remaining battery
power is only used in transmitting self-generated data packets.

The route cost function which shown in equation (3) is the sum of the node cost functions (2) of the
individual nodes along the route. This route cost function isincorporated in PAODV for appropriate route
searching algorithms to find aroute r with the least cost c(r, t), or the highest total remaining battery power
level.

c(r, t) = Zc(t) for all nodes ni that lie on router (3)

(B) Route Discovery

A routediscovery processis started when a source node want to communicate with another node (destination
node) and source node does not having any route information in its table. Then it send a broadcast a route
request (RREQ) packet to its neighbors. In PAODYV in addition to it include aTCroqe, field in the RREQ.
The initially this field value is zero when the RREQ is initiated by the source and its content are modify
node by node and the sum up the costs of the nodes through which the RREQ pass on in the network. In
PAODV, when an intermediate node receives a RREQ first they check for duplicate request (i.e. a RREQ
with the same broadcast_id and source_address) if it is duplicate then drops the RREQ.

For the reverse route setup, RREQ packet has any updated reverse route information or it has smaller
TCr e VAlUE With compare to the corresponding Tl g ingrapie (total route cost) field value of the existing
reverse route in a node's route table, it will update with arrive RREQ packet. The TCT & ingrane ENETY inthe
node's route table will be updated with the Ter ., value as well. it transferring all the necessary forward
routeinformationto the RREP it also includethe Ter ., value (reverse route-to-source cost), the TCr ptingrabie
value (forward route-to-destination cost) of the forward route and the node cost ¢ (t) into the Ter . field of
the RREP packet to indicatethe total route cost from source to destination. In addition, it will record or
update the forward route cost into the TCr pingTatle (total route cost) field of this forward route in the route
table based on (4) given next. The initial value of Acr is the value of Tcr,., when a node(intermediate

or destination) initiates a RREP packet uponreceiving a RREQ packet.
Ter =Tcr Acr

RoutingTable RREP ~ RREP (4)

ACT prep = All pees— C (t)

(C) Route Cost Maintenance

The main role of PAODYV in route maintains basically it uses the route maintenance steps of AODV to
manage link breakages. When the node's available battery power decreases, our proposed route cost
maintenance process is activated. As we seen in initial smulation results if cost announcement is made
every time without entering the different green or red zones, the extra traffic generated by these and this
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significantly effect on the network throughput and delay. To consider this, in PAODV we propose the
following strategy. when the entering the Red zone, then set the node cost very high and also transmit a
Power Aware PA-RERR messageto itsaffected nodes -these are the nodeswhich are use in packet forwarding
to their destinations. It immediately alert al its precursor nodes to inform that it will not forward more
packets, thereforeit stop to other node does not sent packet by using thisroute. Low power RERR message
is same asAODV but PAODV does not force the expiry of any routes in the low power RERR sender’s
route table. After the low power RERR is sent, node can sent their self generated packets.

V. EXECUTION COMPARISON AND DISCUSSION

(A) Simulation Environment

Recreation Environment The system test system utilized here is NS-2 created by Scalable Network
Technologies Inc [19].The recreation parameters for our test surroundings are shown in Table 1. (The
default NS-2 parametersleft unaltered are demonstrated.) In the versatile situation that we have considered,
the 100 hubs are put in a 10X 10 square example, consistently divided, toward the start of the reenactment
run. The hub detachment (vertical or even) is a large portion of the radio extent, i.e. 97.5m. At the point
when the reproduction begins, the hubs move in irregular headings utilizing the irregular waypoint model
with a pace arbitrarily picked (consistently) in the scope of 0-10 nVs with ainterruption time of 30s, inside
of the test zone of a 2000mX2000m square.

(B) Results

The rate control scheme improves the routing capability of multipath protocol and provides the better
performance in network.

1) Packet Delivery Ratio

The PDR of proposed scheme has better performance because of balance the load properly with rate
control scheme. Inthisgraph the PDR in case of AOMDYV isabout 54% but in case of proposed scheme
is about 93%. It means the performance of network is enhance in term of PDF is about 39%.
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Figure 1: Packet Delivery Ratio
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2) Network Load Analysis

The routing packets in network in case of AODV is about 5700 but in caseof proposed scheme the
control overhead is minimized by that the strong linkis established in network that reduces overhead to
deliver data in network.

Figure 2: Network Load Analysis
3) Throughput

The number of packetsin network isreceived at destination in per unit of time ismeasured as throughput
in network. Thethroughput analysisin thisresearch measures packets transmission per second in network.
The throughput of proposed scheme is about 1150 packets/second in network.

I

Figure 3: Throughput
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4) UDP Packet Received Analysis

In case of original AODV only 220 packets are received in network but in case of proposed scheme
about 1400 UDP packetsarereceived in network. It implies that the proposed scheme improvesthe end
to end connection deliver in network and also provides the better performance with unreliable protocol.

Figure 4: UDP Packet Received Analysis

5. END To END ANALYSIS

Figure5: End to End Analysis
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V. CONCLUSION

We propose apower aware AODV (PAODV) approachto addressthe force effectivenessissuein MANETS.
From the outcomes, we found that PAW-AODV can convey more packetsdue to its energy mindful
calculation, without bringing about significantdegradation to its deferral execution. Portability can redistribute
power utilization bringing about more parcels being conveyed for AODV and AODV.
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