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Abstract- Mobile AdHoc Networks (MANETs), are 

group of mobile nodes without any fixed infrastructure 

and no centralized administration. Mobile nodes are 

battery operated devices with limited energies. We 

analyze the energy efficiency of AODV with source 

route repair and AODV with local route repair. 

Analysis is done with simulation in ns2. Metrics 

measured are Routing Energy per Data Packet 

Delivered and Relative energy consumption  

 

Index terms- Energy efficiency, AODV, NS2, Local 

route repair, Source route repair 

 

I.INTRODUCTION 

 

Manets stands for mobile adhoc network. Manets are 

collection of mobile nodes and do not have any fixed 

infrastructure, form dynamic topologies and do not 

have any centralized administration. Manets bear 

great applications in disaster and emergency relief, 

mobile conferencing, battle field communication and 

soon. Routing is an important issue in Manets. 

Routing refers to sending data from source node to 

destination node through the cooperation of 

intermediate nodes. A routing protocol governs the 

rules and regulation for data communication. On-

demand routings outperform table-driven routings 

under various cases. So we have chosen an on 

demand routing protocol AODV because it has been 

widely studied and adopted by MANET researchers. 

Energy efficiency emerged as a key design constraint 

with the development of mobile devices, which rely 

on batteries for energy. The remainder of this paper is 

organized as follows: The remainder of this paper is 

organized as follows: the next section reviews the 

AODV routing protocol, its source route repair and 

local route repair. Section III discusses the simulation 

methodology adopted. Section IV discusses the 

simulation results. The conclusion of our study is 

presented in section V. 

II. AD-HOC ON-DEMAND DISTANCE VECTOR 

(AODV) 

A. Overview of AODV 

AODV is a reactive routing protocol which initiates a 

route discovery process only when it has data packets 

to send. AODV shares the on-demand characteristic 

with DSR [1, 2]. A route is only requested in need. 

The Route Setup Phase of AODV is similar to that of 

DSR except that distance vector strategy is used to 

substitute source routing. By adopting distance vector 

strategy, every node participating in packet 

transmission keeps a routing table and each entry in 

the table shows the next hop for a certain destination. 

Each node will send a “Hello” message, which 

contains its ID, periodically to its neighboring nodes 

to update their routing tables. RREQ messages are 

broadcasted during the Route Setup Phase until the 

RREQ message reaches the destination or a node 

which stores the destination node in its routing table. 

Then, RREP message and data packets are sent 

relying on the routing tables [2].  

 

A. AODV Source Route Repair 

An active route is defined as a route which has 

recently been used to transmit data packets. When a 

link break in an active route occurs, the node 

upstream of the break determines whether any of its 

neighbors use that link to reach the destination. If so, 

it creates a Route Error (RERR) packet. Once a 

source node receives the RERR packet, it invalidates 

the listed routes. If it determines it still needs any of 

the invalidated routes, it re-initiates route discovery 

for that route [1,2]. 

 

B. AODV Local Route Repair 

Instead of sending a route error message to the source 

node, the upstream node attempts to repair the broken 

link itself, fewer data packets may be lost and the link 



© January 2020 | IJIRT | Volume 6 Issue 8 | ISSN: 2349-6002 

IJIRT 148924 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 38 

 

can be repaired without the source node (and other 

upstream nodes) being disturbed. For short routes, 

local repair may not have any significant 

performance advantages. A node upstream of a link 

break that attempts to repair the route does so by 

broadcasting a RREQ with a TTL set to the last 

known distance to the destination, plus an increment 

value. This TTL value is used so that only the most 

recent whereabouts of the destination will be 

searched, which prevents flooding the entire network. 

The upstream node places the sequence number of 

the destination, incremented by one, into the RREQ 

packet. This prevents nodes further upstream on the 

route from replying to the RREQ packet, which 

would form a loop [1]. 

 

III. SIMULATION METHODOLOGY 

 

Network Simulator-2 having, version 2.35, with 

wireless extension [3,7] is used for simulating the 

performance of AODV for source route repair and 

local route repair. The distributed coordination 

function (DCF) of IEEE 802.11 for wireless LANs is 

utilized as the Medium Access Control layer [3,7]. 

Lucent‟s waveLAN is used as the radio model, which 

is a shared-media radio with a nominal bit rate of 

2Mbps and a nominal transmission range of 250 m. 

Random waypoint mobility model [4] is adopted for 

simulating movement behaviors of all mobile nodes 

in our experiment. We generate Constant Bit Rate 

(CBR) traffic with the „„cbrgen‟‟ tool and scenario 

with the “setdest” tool in NS-2. The size for each data 

packet is 512 bytes and the packet generation rate is 4 

data packets per second. Table I shows the parametric 

values used in the simulations. The nodes in our 

model have finite and equal energies, which are 

initialized to 25 J at the start of the simulation. When 

the node's energy is exhausted, its network interface 

becomes inoperational. Such a node is called a dead 

node. 

Table I: Simulation Parameters 

Parameters Values 

Propagation Model  Two ray ground  

MAC  IEEE 802.11  

Duration of Simulation 300 sec 

Number of mobile nodes 50 

Area of Simulation 1000 m*200 m 

Transmission range for 250 m 

mobile nodes 

Mobility model Random waypoint 

Pause time for mobile nodes 0 sec 

Max. Speed for mobile nodes 15 m/sec 

Traffic pairs 5,10,15,20 

Data Traffic Rate for each 

source 

4 packets/sec 

Initial Energy of nodes  25 J 

Transmit Power  0.66 W 

Receive Power  0.395 W 

 

A. Traffic model 

The traffic sources are taken as Constant Bit-Rate 

(CBR), with the source-destination pairs chosen 

randomly from the network. We generate CBR traffic 

with the „„cbrgen‟‟ tool available in ns2 and its usage 

is:ns cbrgen.tcl [-type cbr|tcp] [-nn nodes] [-seed 

seed] [-mc connections] [-rate rate] 

 

B. Topology and mobility 

The nodes are randomly distributed in a rectangular 

field of size 1000m x 200m.We generate scenario 

with the “setdest” tool in NS-2 and its usage is: 

./setdest [-v version] [-n nodes] [-s speed type] [-m 

min speed] [-M max speed] [-t simtime] [-P pause 

type][-p pausetime] [-x maxx] [-y maxy] 

 

C. Performance Metrics 

Following are the performance metrics: 

1. Relative Energy Consumption: This metric is a 

comparison between the energy attributed to 

transmitting and receiving the data packets (CBR 

energy) and that attributed to the routing protocol 

packets (RTR energy). It measures the overhead 

posed by the protocol, in terms of energy. We 

calculate the energy attributed to both the data and 

routing packets, by counting their respective numbers 

at the network layer. This is done so that packets that 

are forwarded (and eventually consume energy) may 

also be counted [6]. 

TxCBR Energy= Transmit power * Packet Size(bits) 

/Bandwith(bps) 

RxCBR Energy= Receive power * Packet Size(bits) 

/Bandwith(bps) 

Total RTR Energy= TxRTR Energy + RxRTR Energy 

 

2. Routing Energy per CBR Packet Delivered (EPD): 

it is the routing energy that is expended to 
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successfully deliver a data packet to its destination. 

This metric measure the routing cost associated with 

the successful delivery of each data packet [6]. It is 

defined as: 

EPD= Total Routing Energy (transmit+ receive) 

/Number of Data Packets Delivered 

Routing energy is calculated on the basis of the 

packets sent from and received at the network layer.  

 

IV. SIMULATION RESULTS 

 

We have calculated each performance metric as a 

function of traffic pairs. A pause time of 0 seconds 

indicates constant node movement. The traffic pair of 

5 sources depicts the minimum network load while 

that of 20 sources is the maximum load. The Energy 

per CBR packet is as shown in Fig 1. The routing 

energy is shown in fig 2. The fig 3 shows RxCBR 

energy and fig 4 shows TxCBR energy.  

 
Fig 1: Energy per CBR packet vs No. of traffic pairs 

 
Fig 2: RTR energy vs No. of traffic pairs 

 
Fig 3. RxCBR energy vs No. of traffic pairs 

 
Fig 4. TxCBR energy vs No. of traffic pairs 

 

V. CONCLUSION 

 

In this paper, we have analyzed the energy efficiency 

of AODV for source route repair and local route 

repair. The simulation methodology along with 

relevant parameters was described. The EPD (fig 1) 

is less for local route repair for less number of traffic 

pair but more for high traffic pairs when compared 

with source route repair. The RTR energy (fig 2) is 

less for local route repair for less number of traffic 

pair but more for high traffic pairs when compared 

with source route repair. The RxCBR (fig 3) energy 

is more for local route repair than source route repair. 

The TxCBR (fig 4) energy is more for source route 

repair than local route repair. 
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