Advanced Research in Electrical and Electronic Engineering

p-1SSN: 2349-5804; e-1ISSN: 2349-5812 VVolume 5, Issue 1 January-March, 2018, pp. 67-72

© Krishi Sanskriti Publications
http://www.krishisanskriti.org/Publication.html

Multipath Routing Protocol for Vitality Reduction
Using Recoil Technique for MANET

Priyam Singh', Dr. D.K Chauhan’? and Ranjan Kumar Singh®

M.tech (ECE) Shri Ram College of Engineering & Management, Palwal
“Director Technical, Noida International University, Greater Noida
$Associate Professor - HOD, Dept of ECE, Shri Ram College of Engineering & Management, Palwal
E-mail: ‘priyam.sng@gmail.com, ?prof.dkchauhan@gmail.com, *ranjankumarsingh07@gmail.com

Abstract—In  Mobile Ad-hoc arranges (MANET), power
preservation and usage is an intense Issue and has gotten critical
consideration from scholastics and industry lately.

Hubs in MANET work on battery control, which is an uncommon and
constrained energy asset. Consequently, its preservation and usage
ought to be done sensibly for the successful working of the system. In
this paper, a novel convention in particular Energy Reduction
Multipath Routing Protocol for MANET utilizing Recoil Technique
(AOMDV-ER) is proposed, which saves the energy along with ideal
system lifetime, directing overhead, bundle conveyance proportion
and throughput. This convention has three subparts: an ideal course
revelation calculation amalgamation with the lingering vitality and
separation instrument; an organized pulled back hubs calculation
which disposes of the quantity of transmissions with a specific end
goal to decreases the information repetition, activity repetitive,
steering overhead, end to end postpone and upgrade the system
lifetime; and a last connect retribution and course support
calculation to enhance the parcel conveyance proportion and
connection steadiness in the system.
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1. INTRODUCTION

Mobile ad hoc network (MANET) is infrastructure less remote
type network in which the bundle transmission starting with
one hub then onto the next happens with no entrance point.
Consequently, MANET can be conveyed in unfriendly and
troublesome circumstances where a wired system isn't prudent
or conceivable. Besides, it is conveyed in antagonistic
circumstances, where battery substitution in any hub isn't
possible. Therefore, directing convention assumes a critical
part while sending the bundle in the system. In addition, it is
important to diminish the quantity of fizzled transmissions,
information redundancies and activity overhead of versatile
hubs, which brings about the diminishment of vitality
utilization considerably. The Ad hoc organize has numerous
highlights, for example, simple arrangement, when and where
require emerges, and henceforth it is picking up notoriety in
across the board applications, for example, in military front

lines to set up data systems among the warriors, weapon
frameworks, charge control focus and vehicles (Figure 1).

The ad hoc organize design is being utilized as a part of
numerous constant business applications keeping in mind the
end goal to build the proficiency and adequacy alongside a
level of benefit advancement everywhere in the corporate
organizations. The applications are spread in all measurements
of life and spread numerous situations and administrations by
means of strategic systems, crisis administrations,
common/business field, home and endeavor condition,
instruction framework, excitement, sensor system and setting
mindful administrations (call sending, area specific data, time
subordinate administrations, and so on.).

This paper is organized as follows. Section 2 focuses on
previous work that has been done in this area; Section 3, the
proposed work, broadly consists of three subparts. Section 4
expresses the mathematical support for the result
demonstration and Section 5 demonstrates the experimental
result of proposed protocol. The final Section 6 conveys the
conclusion of proposed work.

2. PREVIOUS WORK THAT HAS BEEN DONE IN
THIS AREA

Related work

The work in FF-AOMDV [3] depends on the count of the
wellness work, where vitality level and jump check are mulled
over, amongst source and goal, before sending the parcels. Be
that as it may, every one of AOMDV, AOMR-LM and FF-
AOMDV has a couple of weaknesses. For instance, AOMDV
requires minimal vitality of the three yet throughput and end
to end postpone was corrupted. AOMR-LM has minimal end
to end defer and an utilization of vitality was accomplished yet
in addition exhibited the most exceedingly bad execution in
parcel postpone proportion. Convention FF-AOMDYV tended
to the issue experienced in talked about conventions, yet
couldn't resolve the issue of system lifetime [3]. In Ad-Hoc
organize, parcel transmission is a basic issue which was
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produced with geographic situating conventions [4]. The
strong and secure directing plan is proposed in [9] for very
unique specially appointed systems for figuring separated way
hubs. A stable multicast steering way was built up from source
to goal communicated in work based multicast directing
system [10]. In this work, hubs, which have high stable
connections, combined to develop the steady way. In [11], the
creator has proposed two plans by means of a group based
approach and area based approach, to stay away from activity
and characterize every region of bunch. The connection
between portable hubs and the suitable size of the bunching
zone was resolved. The Opportunistic Routing and Encoding
in view of MAC-free [12], was acquainted with move forward
dependable correspondence. Both area data and transmission
likelihood were utilized for proficient bundle conveyance. In
this plan, when data refreshing happens, every hub in the
system can have the most recent data up to two bounce
neighbors, when they are refreshed occasionally. Another
Enhanced Distribution Channel Access conspire in view of
dispute calculation and center point control [13] gives
probabilistic and joined QoS support to direct the disputable
window. This plan offers an activity separation. In [14], a
steering plan in light of the strength of the course estimations
what's more, remaining Vvitality amid recognition is
introduced. The estimation of connection association strength
was made in view of the got flag quality. In light of area,
another directing plan is proposed in [15] to lessen the
utilization vitality. In [16], the Hybrid Delivery Network
content framework has been proposed to join switches with
the new substance overlay server. In [17], the On Demand
Multicast Steering Protocol has been created to fabricate
courses and keeps participation of multicast gatherings. Be
that as it may, the security of the courses is being neglected. In
the proposed approach, the convention can bear all assaults
and ecological deformities.
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Proposed algorithm (aomdv-er)

Some as of late proposed calculations, in particular AOMR-
LM, FF-AOMDYV [3] and AOMDV, have a few inadequacies.
The AOMDV and AOMR-LM have minimal end to end

postpone and utilization of vitality in any case, exhibited the
most noticeably bad execution in bundle postpone proportion.
While the other convention FF-AOMDYV tended to the issue
experienced in the AOMR-LM conventions, yet couldn't
resolve the issue of system lifetime [3]. These calculations did
not consider the hub battery level assessment and connection
quality estimation before making them (hubs) as the piece of
the course. Nonetheless, the proposed calculation AOMDV-
ER has given due weight to this parameter. The Energy
Reduction Multipath Routing Protocol for MANET utilizing
Recoil Technique (AOMDV-ER), is the change over the
outstanding impromptu on request separate vector steering
(AODV), and specially appointed on request multipath
separate vector steering AOMDV, AOMR-LM and FF-
AOMDYV. The depiction is communicated in the consequent
segment.

3. 1 OPTIMAL ROUTE DISCOVERY ALGORITHMS

The calculation depends on remaining vitality and
topographical area which utilizes the backlash procedure. The
connection cost of each course is assessed based on hub
separate from SD line. The slightest esteem is appointed to the
hub closer to the SD line. This ideal course revelation
calculation is delineated in Algorithm 1.

Algorithm1. Optimal Route Discovery
Begin

R«—set of routes

N<«—set of nodes

RE«residual energy (of set of routes) greater than threshold
value

MD<«single optimal route (from the set of RE) having
minimum distance from SD-line.

R:={r1,r2,r3...m}
RE«threshold energy path(R)
MD<«—argmin(f(RE))
flag«—transmit(MD,pkt)

if flag = Othen

Coordinated Recoiled Node()
endif

end

Given S: source and D: (Figure 2a,b) goal. (S — B — D)(S —
C — D)and(S — A — D)are likely courses from S to D. The
base expends vitality or least course cost is(S — B — D).
Nonetheless, the improved way depends on the maximum min
metric, which is (S — A — D).Figure 3, depicts the ideal
course based on separate from the line joining S and D.The

Advanced Research in Electrical and Electronic Engineering
p-1SSN: 2349-5804; e-1ISSN: 2349-5812 VVolume 5, Issue 1 January-March, 2018



Multipath Routing Protocol for Vitality Reduction Using Recoil Technique for MANET 69

least summation of opposite separation conveying way would
be the ideal way.
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Figure 3. Minimum distance from SD line.

Coordinated Recoiled Node Algorithm

In routing, as a rule a hub surges the bundle to its
neighborhood and this procedure proceeds till the parcel
achieves its goal. In any case, in the proposed approach, rather

than all hubs transmitting the parcel, just a couple of qualified
hubs take an interest in transmission. These particular hubs are
called drawn back hubs and the determination of pulled back
hubs is made according to the calculation in view of hub's area
represented beneath

Algorithm 2.Coordinated Recoiled Node
Begin
sdloc«—coordinates of SD line

nodeloc—coordinates of node eligible for transmission
errpt—error point if((nodeloc + errpt = sdloc) || (nodeloc —
errpt = sdloc))then

transmit_pkt()

else

recoil = randomTime (ms)
endif

end

As the algorithm 2 communicates, just not very many of them
are qualified to additionally transmit the parcel and the rest of
the hold the bundle with them as transmission requires more
power than detecting the system. Figure 4, demonstrates a
similar methodology: hub S transmits the bundle to hub A, B,
C and hub D. Further, out of these four hubs, just two
qualified hubs (hub B and C) can transmit the parcel to their
neighbors and the rest of the hubs (hub An and E) sit tight for
their qualification called withdraw hubs. The qualification of a
hub depends on the qualification capacity of variable area
from the SD line.
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Figure 4. Recoil technique with recoiled nodes.

The hubs which are on the SD line transmit and those which
are far from the SD line will be allocated variable force time.
Figure 5a, indicates draw back time (holding up time) to
nodel, 2 and 3 according to the area, i.e., hub 1 < hub 2 < hub
3. In this way, bring down esteemed force time hubs end up
being a piece of essential courses. The expectation of
connection blunder is address in resulting segment.
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probability pr . The Equation (21) is the summation of finite
geometric progression, and Re reduces to Equation (22).
R, = L. \M( =N ) for any py and Ny (22)
14 m.py. Nggg if pr. Ny = 1
Consider the case for reactive routing (e.g., AODV), where
intermediate nodes always perform the rebroadcast, hence pr =
1, and we obtain
1+ N 11— \1)
' RAODV _ e ( ot for any Ny (23)
(© 1+ mNogg if Np =1 '
Figure 5. (a) Recoiled off time distribution to nodes 1, 2 and 3; (b) Recoiled off time calculation;

{c) Recoiled off time calculation for an arbitrary node N.

4. MATHEMATICAL SUPPORT OF PROPOSED
MODEL FOR RESULTS

So as to check the proposed calculations for investigation, an
arrangement of Lemmas are detailed. These Lemmas depend
on framework parameters, for example, convention overhead,
hub versatility and bundle misfortune.

Calculation 1

The term mobility refers to the node’s average speed during
the simulation. The lemma states that the routing overhead
increases (in either cases proactive or reactive protocols) with
mobility, which can be expressed using Equations (19) and
(20).

M1 > M2, BP(M1) > BP(M2) (19)
M1 > M2, BR(M1) > BR(M2) (20)

Proof:  Directing overhead is the overhead bear by a
convention to keep refreshed data about the system.
Subsequently, the quantity of steering bundles is required for
the transmission of single information parcel. The wired
system requires course revelation once and steering overhead
acquired just a solitary time given no versatility in hubs
(settled topology).

Suppose each node has probability pr to retransmit the RREQ
packet to its destination; let the average destination be Navg
and there are m hops to reach the destination. Hence, the
routing overhead for the first hop is prx Navg. The overall
routing overhead from source to destination is denoted by Re
and is given by Equation (21).

Re =1+ pr. Nopg + f'%- Nazg- -'\I_.’ =5 P;‘ Nawg. -'\I_% ek -'\‘I..l."_\‘.-'\":.'II .

R =1+ pr. Nung IE](;F_.-. J\'_.-)I. (21)
Where Nf represent total neighbors number of any node that
receive route request packet RREQ, from that node and
rebroadcast the same RREQ packet to the next hop with

When mobility of nodes increases, the frequency of route
discovery also increases and the value of routing overhead in
single route discovery is expressed by Equation (23). Hence it
is proved routing overhead increases with mobility of nodes.
In simulation result (Figure 13a), the slope of the tangent line
would be the same as the slope of the equation of best fit line
on the curve y = 3.72x + 17.2, whose slope is 3.72, which is
greater than 0. Hence, the result shows that the routing
overhead function is monotonically increasing with the
mobility of the node.

Calculation 2

The packet loss percentage increases with node mobility in
either case, i.e., reactive or proactive protocols, and can be
expressed using Equations (24) and (25).

M1 > M2, PLP(M1) > PLP(M?2) (24)
M1 > M2, PLR(M1) > PLR(M2) (25)

According to lemma 1, it is expressed that the expansion in the
versatility of that hub brings about the expansion of course
revelation process because of the incessant connection
disappointment.  Furthermore, connect disappointment
enhances the odds of bundle misfortune. It is inferred that
parcel misfortune rate increments with portability.

M1 and M2 mean two distinct estimations of versatility. The
subsidiaries PLO

P(M) >0 and PLO
R(M)>0

Demonstrate the bundle misfortune work increments with
versatility In the recreation result (Figure 13b), the slant of the
digression line would be the same as the incline of the
condition of best fit line on the bend y = —1.64x + 98, which
speaks to the subordinate of parcel conveyance proportion
(dependably conversely relative to bundle misfortune), whose
slant is —1.64 < 0.
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5. CONCLUSIONS

In this segment, we tentatively exhibit the proposed multipath
directing convention named AOMDV-ER. This convention is
an improvement of the notable AOMDV and AOMR-LR
steering conventions. The upgrade is seen as far as system
lifetime, directing overheads, PDR and vitality utilization over
the current conventions. In this area, we have shown the
formally demonstrated Lemmas through trial. The execution
assessment has been completed by

Thinking about different parameters. The NS2.34 (Snapshot
delineated in Figure 8) has been utilized for the reproduction
and utilized arbitrary way point demonstrate with 150 hubs in
a zone of 1500 x 1500 m. Table 5 demonstrates the setting
parameters in simulation.
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Figure 8. Simulation tool snap shot.

Table 5. Simulation Parameter.

Parameter Value Unit
Number of nodes 150
Traffic type CBR
Area Size 1500 = 1500 m?
Mobhility Model RwWP
Iransmission range 500 m
Packet size 64, 125, 256, 512, 1024 Bytes
Routing Protocols ALIEER, AFJMDV‘ AOMRIM, Protocol
2 SRMP
Node speed 025,5,75,10 m/s
Simulation Time 10, 20, 30, 40, 50 8
Initial energy 75 Joules
Transmission energy consumption 0.02 Joules
Receive energy consumption 001 Joules
Queue size 50 Packets
Number of runs 5

Routing Overhead

Figure 9a speaks to the deviation in steering overhead's an
incentive in AOMR-LM, AOMDYV, SRMP and AOMDV-ER.
At the point when the hub versatility expands like (0, 2.5, 5,
7.5, 10 m/s), directing overhead of AOMDYV increments from
20% to 70%, AOMR-LM shifts from18% to 65%, SRMP
increments from 25% to 80%, and our proposed AOMD-ER
just increment from 15% to 54%. The AOMD-ER indicates
minimum directing overhead among all since it utilizes the
way which has the solid connections where course
disappointment chances is irrelevant.
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Figure 9. (a) Overhead vs. Node Speed; (b) Overhead vs. Packet Size; () Overhead vs. Sim. time.

Figure 9b expresses the variation in routing overhead for
AOMR-LM, AOMDV, SRMP and AOMDV-ER. The packet
size varies, routing overhead in AOMDYV increases from 35%
to 60%, in AOMR-LM varies from 30% to 54%, in SRMP
increases from 40% to 67%, and our proposed AOMD-ER
only increases from 29% to 50%. AOMD-ER from 34% to
45%. The comparison shows that the performance of AOMD-
ER is better than other routing protocols.
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