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ABSTRACT: The energy consumption in MANET by applying the fitness function to optimize the energy
consumption in ad hoc on demand multipath distance vector (AOMDYV) routing protocol. The proposed protocol is
AOMDYV with the fitness function (FF-AOMDY). The fitness function is mainly used to find the optimal path from
source node to destination node to reduce the energy consumption in multipath routing. The performance of FF-
AOMDYV protocol has been evaluated by using network simulator version 3, where the performance is compared with
optimized link state routing (OLSR) and AOMDYV protocol.

KEYWORDS:AOMDYV (Ad-hoc On demand Multipath Distance Vector), AOMR-LM (Ad-hoc On demand Multipath
Routing with Lifetime Maximization), DYMO (Dynamic Multipath On-demand routing protocol), FFAOMDYV (Fitness
Function- Ad-hoc On demand Multipath Distance Vector), OLSR (Optimized Link State Routing).

1. INTRODUCTION

MANET has the limited battery power and limited bandwidth. It is expected that the uses and applications of mobile
wireless computing will be increased rapidly to utilize the Internet Protocol (IP) for our future development. Mobile ad
hoc networks (MANETS) are continuously supporting the effective and robust mobile wireless network operation using
the routing protocols to communicate the mobile nodes [1]. In MANET, the topology has been changed rapidly with
limited bandwidth-constrained environment. The multipath routing protocols enable the source node to choose the best
route among many routes during a single route discovery process.

II. RELATED WORK

Mobile Ad-Hoc Network (MANET) forms a temporary network without the aid of any stand-alone infrastructure or
centralized administration. The primary goal of any adhoc network routing protocol is to face the many challenges of
dynamically changing network and provide an efficient route between any two nodes with minimum routing overhead
and limited bandwidth consumption [2]. Limited routing securities are used in the existing work. An ad-hoc networks
environment has a new challenge that it is not a fixed network. A several protocols are introduced to improve the
routing mechanism and also find out the route between source and destination host across the network.

A MANET routing protocol should be able to perform the fast and effectively change the network layout. We
proposed to increase the reliability of data transmission (i.e., fault tolerance) or to provide load balancing. Load
balancing is the important one in MANET because of the limited bandwidth between the nodes [3]. Providing the
trustworthy quality of service guarantees in a MANET is very challenging in dynamic and uncertain nature of these
networks. Dynamic Multipath On-demand (DYMO) routing protocol for MANETSs which uses delay, traffic load etc
instead of hop count, as metric for route selection.

A multipath routing protocol is used to maximize the network lifetime [4]. An energy-efficient multipath routing
protocol, called ad hoc on-demand multipath routing with lifetime maximization (AOMR-LM), which preserves the
residual energy of nodes and also balance the consumed energy to increase the network lifetime. Using the multipath
selection mechanism we classify the paths. Two parameters are analysed in this scenario: the energy threshold f and
the coefficient a. The parameters arerequired to classify the nodes and to ensure the preservation of node energy.
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A MANET is a highly dynamic wireless network that can be formed without the need for any pre-existing
infrastructure in which each node can act as a router. In this paper we focus on the AOMDV (Ad-hoc on-demand
Multipath Distance Vector) routing protocol. It is an extension to the AODV (Ad-hoc On-demand Distance Vector)
routing protocol for computing multiple loops free and link disjoints paths [5]. In ad-hoc networks dynamic link
failures and route breaks occur frequently. AOMDYV reduce the routing overhead and also reduce the frequency of route
discovery operation [6].

Energy conservation is a most important issue in mobile ad hoc networks (MANET), where the terminals are always
supplied with limited energy. A new routing protocol is presented in the study of low-energy nodes in ad hoc networks.
The energy sensing routing protocol (ESRP) is based on the energy sensing strategy [7]. Multiple strategy routing and
substitute routing are both adopted in these MANET. To refer the level of residual energy and the situation of energy
consumption, are chosen for the different packets transmission. Using the energy sensing routing protocol to reduce the
packet retransmission after that link will be break. We focus on the network lifetime most of all performances. The
evaluation is done in comparison with other routing protocols on NS2 platform and the simulation results show that the
network lifetime will be increased and balance energy consumption effectively.

[II. METHODOLOGY

3.1 Packet delivery ratio: It means the ratio of the data packets that has to be delivered to the destination node to the
data packets that were generated by the source. The performance metrics shows that the routing protocols qualify in its
delivery of data packets from source to destination [8]. The ratio will be higher; Performance of the routing protocol is
improved better. PDR is calculated using the below formula:

PDR = Number of Packet received Number of Packet sent * 100

3.2 End-to-End delay: It refers to the average time taken by data packets in successfully transmitting messages across
the network from source to destination [9]. It includes different types of delays, like queuing at interface queue;
retransmission delays; and buffering during the time of route discovery process. Stated below is the formula to
calculate the E2E delay: E2E =3 (Ri — Si) n n i=1

3.3 Energy consumption: It refers to the amount of energy that is spent by the network nodes within the simulation time.
It is obtained by calculating each node's energy level at the end of the simulation, factoring in the initial energy of each
one [10]. The following formula will produce the value for energy consumption:

Energy Consumption =  (int(i) — ene(i)) n i=1

IV. EXPERIMENTAL RESULTS
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V. CONCLUSION

Our existing protocols have the limited network lifetime and energy consumption so in this paper we proposed a new
energy efficient multi-path routing protocol called FF-AOMDYV simulated using NS-2 based on three different
scenarios, varying node speed, packet size and simulation time. These scenarios were tested by five performance
metrics (packet delivery ratio, throughput, end-to-end delay, energy consumption and network lifetime). Simulation
results showed that the proposed FF-AOMDYV protocol has performed much better than both OLSR and AOMDV.FF-
AOMDYV routing protocol gives the 50% of network lifetime will be increased and also 30% of energy consumption
will be decreased.
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