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Abstract: A Mobile Ad-Hoc Network (MANET) is an 

autonomous system that is composed of the mobile nodes 

which communicates through wireless links without any pre-

existing infrastructure. MANET is a collection of mobile 

nodes which can self-organize freely and dynamically into 

arbitrary and temporary network topologies. Mobile nodes 

in ad-hoc networks function as a router and can dynamically 

establish routes among themselves by means of a routing 

protocol. Routing protocols in mobile ad-hoc network helps 

node to send and receive packets. Therefore, selection of an 

appropriate routing protocol is an integral part of 

establishing a MANET. A suitable and effective routing 

mechanism helps to extend the successful deployment of 

mobile ad-hoc networks. An attempt has been made to 

compare the performance between on-demand reactive 

routing protocols namely AODV, DSR and proactive routing 

protocol namely DSDV for Constant Bit Rate (CBR) traffic 

by varying network scope i.e. number of participating nodes 

as well as by varying the speed. The parameters used for 

evaluation are Packet delivery ratio (PDR), Normalized 

routing overhead, Average end to end delay (Delay), 

Throughput and Average Energy consumption. The 

simulations are carried out using Network Simulator NS2:34. 
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1. INTRODUCTION 
 

Mobile ad-hoc networks, also known as short-lived 

networks, are autonomous systems of mobile nodes 

randomly forming a self-configuring network in the 

absence of any Centralized administration [5]. This is a 

new form of network and might be able to provide 

services at places where it is not possible otherwise. 

Absence of fixed infrastructure poses several types of 

challenges for this type of networking. Among these 

challenges is routing, which is responsible to deliver 

packets efficiently to mobile nodes. So routing in mobile 

ad-hoc network is a challenging task due to node mobility. 

Minimal configuration, quick deployment and absence of 

a central governing authority make ad hoc networks 

suitable for emergency situations like natural disasters, 

military conflicts, emergency medical situations, meetings 

or conventions in which persons wish to quickly share 

information, and data acquisition operations where no 

infrastructure exists or it has been destroyed [3] In the 

recent years communication technology and services have 

advanced. Mobility has become very important, as people 

want to communicate anytime from and to anywhere. In 

the areas where there is little or no infrastructure available 

or the existing wireless infrastructure is expensive and 

inconvenient to use, Mobile Ad hoc networks, called 

MANETs, are useful. They form the integral part of next 

generation mobile services. Each device in a MANET is 

free to move independently in any direction, and will 

therefore change its links to other devices frequently. Each 

must forward traffic unrelated to its own use, and therefore 

be a router. The primary challenge in building a MANET 

is equipping each device to continuously maintain the 

information required to properly route traffic. Routes 

between two communicating nodes may consist of 

multiple hops through other nodes in the network. 

Therefore, finding and maintaining routes in MANET is 

nontrivial. Due to bandwidth constraints, it is readily 

understandable that an on demand approach (i.e. the route 

discovery is initiated only if there is a demand for 

communication) and is often used in wireless ad-hoc 

network scenarios [6]. 

In our work, we have selected the Random Waypoint 

mobility model that models a movement of nodes with 

some maximum velocity. The RW model acts as the 

'baseline' mobility model to evaluate the protocols in Ad 

Hoc Network and it is provided by the set dest tool in the 

standard ns-2 distribution. Thus we used the Random 

Waypoint model to evaluate the performance of the three 

routing protocols namely DSDV, DSR and AODV [3][7]. 

The purpose of this work is to understand the working 

mechanism of mobility models and to show which routing 

protocol performs better with different mobility rates and 

by using Random Waypoint Mobility model. The rest of 

this paper is organized as follows. Section 2 describes the 

different routing protocols in MANET. Project Implemen-

tation details, the simulation environment and performance 

metrics are described in Section 3. In Section 4, we 

present simulation results and analysis. Finally, Section 5 

concludes the paper. 
 

2. ROUTING PROTOCOLS IN MANET 
 

The routing protocols in MANET can be categorized 

into table-driven routing protocol, on-demand reactive 

routing protocol and hybrid protocol. The categorization 

of these routing protocols is shown in the figure below. In 

this paper we are doing the performance evaluation 

between three protocols namely AODV, DSR & DSDV 

routing protocol [1]. 

A. Table-Driven routing protocols: 
The table-driven routing protocols attempt to maintain 

consistent, up to date routing information from each node 

to every other node in the network. Also known as 

proactive, these protocols allow each node to maintain one 

or more tables to store routing information, and responds 
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Fig.1. Classification of Routing Protocols 

 

to changes in network topology by propagating updates 

throughout the network in order to maintain a consistent 

network view. Therefore, all nodes are able to make 

immediate decisions regarding the forwarding of a specific 

packet. Destination sequenced distance vector (DSDV) is 

a typical table-driven protocol as shown in figure 1. It is a 

table-driven algorithm that modifies the Bellman-Ford 

algorithm to include timestamps that prevent loop 

formation. It also speeds up route convergence when a link 

failure occurs. 

i) Destination-Sequenced Distance-Vector Routing 

(DSDV):- 
The Destination-Sequenced Distance-Vector Routing 

protocol (DSDV) is a table-driven algorithm based on the 

classical Bellman- Ford routing mechanism. It eliminates 

route looping, increases convergence speed, and reduces 

control message overhead. In this routing protocol, each 

mobile node in the network maintains a next-hop table, 

which it exchanges with its neighbors. There are two types 

of next hop table exchanges: periodic full-table broadcast 

and event-driven incremental updating.  Every mobile 

node in the network maintains a routing table and the table 

has all the possible destinations and the number of hops to 

them in the network is recorded. Each entry is marked 

with a sequence number that is associated with each route 

to the destination. The route labelled with the highest 

sequence number is always used. The data broadcast by 

each mobile node will contain the new sequence number, 

the destination’s address, the number of hops to reach the 
destination and the sequence number of the information 

received regarding that destination. The sequence numbers 

enable the mobile nodes to distinguish stale routes from 

new ones, thereby avoiding the formation of routing loops. 

Routing table updates are periodically transmitted 

throughout the network in order to maintain table 

consistency [5][6]. 

B. Source Initiated on-demand routing protocol: 
A different approach from table-driven routing is 

source-initiated on-demand routing, also called as 

proactive protocols.  This type of routing creates routes 

only when desired by the source node. When a node 

requires a route to a destination, it initiates a route 

discovery process within the network, once a route has 

been established, some form of route maintenance 

procedure maintains it until either the destination becomes 

inaccessible along every path from the source or until the 

route is no longer desired.  On-demand routing protocols 

were designed with the aim of reducing control overhead, 

thus increasing bandwidth and conserving power at the 

mobile stations. These protocols limit the amount of 

bandwidth consumed by maintaining routes to only those 

destinations for which a source has data traffic. Reactive 

routing protocols, which appear to be more suitable for ad 

hoc networks, do not maintain up-to-date information 

about the network topology, as is done by the proactive 

ones, but they create routes on demand. Among reactive 

routing protocols, the Ad hoc On Demand Distance Vector 

Routing (AODV) and the Dynamic Source Routing (DSR) 

are the most established and popular. This type of 

protocols finds a route on demand by flooding the network 

with Route Request packets. 

ii) ADHOC On-Demand Distance Vector Routing 

(AODV):- 
The Ad Hoc On-demand Distance Vector Routing 

(AODV) protocol is a reactive unicast protocol which 

maintains routing information about active paths at its 

nodes. Every mobile node keeps a next-hop routing table, 

which contains the destinations to which it currently has a 

route. A routing table entry expires if it has not been used 

or reactivated for a pre-specified expiration time. 

Moreover, AODV adopts the destination sequence number 

technique used by DSDV in an on-demand way. In 

AODV, when a source node wants to send packets to the 

destination but no route is available, it initiates a route 

discovery operation. In the route discovery operation, the 

source broadcasts route request (RREQ) packets. A RREQ 

includes addresses of the source and the destination, the 

broadcast ID, which is used as its identifier, the last seen 

sequence number of the destination as well as the source 

node’s sequence number. Sequence numbers are important 
to ensure loop-free and up-to-date routes. The RREQ starts 

with a small TTL (Time-To-Live) value. If the destination 

is not found, the TTL is increased in following RREQs. In 

AODV, each node maintains a cache to keep track of 

RREQs it has received. The cache also stores the path 

back to each RREQ originator. When the destination or a 

node that has a route to the destination receives the RREQ, 

it checks the destination sequence numbers it currently 

knows and the one specified in the RREQ. To guarantee 

the freshness of the routing information, a route reply 

(RREP) packet is created and forwarded back to the source 

only if the destination sequence number is equal to or 

greater than the one specified in RREQ. AODV uses only 

symmetric links and a RREP follows the reverse path of 

the respective RREP. Upon receiving the RREP packet, 

each intermediate node along the route updates its next-

hop table entries with respect to the destination node. The 

redundant RREP packets or RREP packets with lower 

destination sequence number will be dropped. In AODV, a 

node uses hello messages to notify its existence to its 
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neighbours. Therefore, the link status to the next hop in an 

active route can be monitored. When a node discovers a 

link disconnection, it broadcasts a route error (RERR) 

packet to its neighbours, which in turn propagates the 

RERR packet towards nodes whose routes may be affected 

by the disconnected link. Then, the affected source can re-

initiate a route discovery operation if the route is still 

needed [1] [5] [6]. 

iii) Dynamic Source Routing Protocol (DSR):- 
The Dynamic Source Routing Protocol is a source-

routed on-demand routing protocol. A node maintains 

route caches containing the source routes and updates 

entries when it learns about new routes. The two major 

phases of the protocol are: route discovery and route 

maintenance. When the source node wants to send a 

packet to a destination, it looks up its route cache to 

determine if it already contains a route to the destination. 

If it finds that an unexpired route to the destination exists, 

then it uses this route to send the packet. But if the node 

does not have such a route, then it initiates the route 

discovery process by broadcasting a route request packet. 

The route request packet contains the address of the source 

and the destination, and a unique identification number. 

Each intermediate node checks whether it knows of a route 

to the destination. If it does not, it appends its address to 

the route record of the packet and forwards the packet to 

its neighbours. To limit the number of route requests 

propagated, a node processes the route request packet only 

if it has not already seen the packet and its address is not 

present in the route record of the packet. A route reply is 

generated when either the destination or an intermediate 

node with current information about the destination 

receives the route request packet. A route request packet 

reaching such a node already contains, in its route record, 

the sequence of hops taken from the source to this node.  If 

the route reply is generated by the destination then it 

places the route record from route request packet into the 

route reply packet. If it has a route to the source in its 

route cache, it can use that route. The reverse of route 

record can be used if symmetric links are supported. In 

case symmetric links are not supported, the node can 

initiate route discovery to source and piggyback the route 

reply on this new route request. DSRP uses two types of 

packets for route maintenance: - Route Error packet and 

Acknowledgements. When a node encounters a fatal 

transmission problem at its data link layer, it generates a 

Route Error packet. When a node receives a route error 

packet, it removes the hop in error from its route cache. 

All routes that contain the hop in error are truncated at that 

point. Acknowledgment packets are used to verify the 

correct operation of the route links. This also includes 

passive acknowledgments in which a node hears the next 

hop forwarding the packet along the route [2] [5] [6] [7]. 

C. Hybrid Routing Protocols: 
Based on combination of both table and demand driven 

Routing protocols, some hybrid routing protocols are 

proposed to combine advantage of both proactive and 

reactive protocols. The most typical hybrid one is zone 

routing protocol (ZRP). 

3. PROJECT IMPLEMENTATION DETAILS 

WITH THE PERFORMANCE METRICS 
 

In our paper, we have used Network Simulator NS-2 as 

a simulation model in our evaluation. NS-2 is a discrete 

event driven simulator developed at UC Berkeley. We 

have used Ubuntu 13.10 Linux environment with version 

NS-2.34 of network simulator. NS-2 is suitable for 

designing new protocols, comparing different protocols 

and traffic evaluations. It is an object oriented simulation 

written in C++, with an OTcl interpreter as a frontend. NS 

uses two languages because simulator got to deal with two 

things: i) detailed simulation of protocols which require a 

system programming language which can efficiently 

manipulate bytes, packet headers and implement 

algorithms, ii) research involving slightly varying 

parameters or quickly exploring a number of scenarios. 

Simulations have been performed in Network Simulator, 

to determine the impact of mobility on performance of 

routing protocols. We evaluate three MANET protocols 

(AODV, DSR and DSDV) in terms of performance 

Metrics such as Packet Delivery Ratio, Normalized 

routing overhead, Average end-to-end delay, throughput 

and Average Energy Consumption against Two Ray 

ground propagation Model. The simulation parameters are 

as presented in Table I below. 

 

Table I: Simulation parameters used 
Parameter Value 

NS2 version 2.34 

OS Ubuntu 13.1 

Simulation Area 800 m x 800 m 

Routing protocol AODV,DSR&DSDV 

UDP Traffic 4 Connections 

Packet `rate 100kb/s 

Packet size 512bytes 

Simulation Time 150s 

Propagation model Two Ray ground 

Queue length 50 

Mac Type 802_11 

Node Speed 15m/s 

Pause time 5s 

 

A. Performance Metrics: 
Performance evaluation of routing protocols can be 

made based on different parameters. Depending on 

application, a particular protocol can be selected to 

optimize the network performance with respect to the 

desired performance metric. For comparative study, the 

following metrics are considered: 

 Packet Delivery Ratio (PDR): This is the ratio of 

total number of packets successfully received by the 

destination nodes to the number of packets sent by the 

source nodes throughout the simulation. 
 

PDR = 
�   �  �     

 

This estimate gives us an idea of how successful the 

protocol is in delivering packets. It can be evaluated in 

terms of percentage (%) 

 Normalized routing overhead: It is defined as the 

number of routing packets “transmitted” per data packet 
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“delivered” at destination. Each hop-wise transmission of 

a routing packet is counted as one transmission. The 

performance is better when routing overhead is low. 

 

NRL = 
∑ � �   ∑�   �  

 

 Average End-to-End Delay: It is the average time it 

takes a data packet to reach the destination. This metric is 

calculated by subtracting time at which first packet was 

transmitted by source from time at which first data packet 

arrived to destination. This metric is significant in 

understanding the delay introduced by path discovery. The 

performance is better when packet end to-end delay is low. 

 Throughput: Throughput refers to how much data 

can be transferred from one location to another in a given 

amount of time. It tells about how soon an end user is able 

to receive data. A higher throughput implies better QoS of 

the network. 

 Average Energy Consumption: It is the total 

consumed energy over the number of nodes. In Ad hoc 

network, energy consumption is sum of transmit, receive, 

idle and sleep power in all layers. 

B. Scenario 1: 
In this scenario, number of nodes connected in a 

network at a time is varied and thus by varying the number 

of nodes by (50, 70, 90,110) in the given topology area, 

we analyze the protocols behaviour. AWK scripts were 

run on the trace files to determine the performance metrics 

and comparison graph is obtained for AODV, DSR and 

DSDV protocols. The simulation results are shown in table 

below: 
 

Table II.Performance of AODV Protocol while varying 

number of nodes 
Varyi

ng no 

of 

nodes 

PDR 

Normalize

d routing 

load 

Average 

End-End 

delay 

Throug

hput 

Average 

Energy 

Consum

ption 

50 89.4707 0.0688708 0.19168 223251 16.4255 

70 71.394 0.237691 0.233641 178147 17.0474 

90 63.3235 0.410197 0.317168 158007 16.809 

110 73.1727 0.282195 0.261809 182583 15.737 

 

Table III. Performance of DSDV Protocol while varying 

number of nodes 
Varyi

ng no 

of 

nodes 

PDR 

Normalize

d routing 

load 

Average 

End-End 

delay 

Throug

hput 

Average 

Energy 

Consump

tion 

50 49.0249 0.26391 0.201567 122329 12.0792 

70 49.6477 0.399571 0.069759 123883 15.0668 

90 64.4297 0.408623 0.070305 160769 16.474 

110 66.4536 0.536252 0.20012 165818 17.7665 

 

Table IV. Performance of DSR Protocol while varying 

number of nodes 
Varyi

ng no 

of  

nodes 

PDR 

Normalize

d routing 

load 

Average 

End-End 

delay 

Throug

hput 

Average 

Energy 

Consum

ption 

50 74.2215 0.15757 0.29285 170881 18.0456 

70 74.6149 0.165166 0.554365 170115 16.5879 

90 69.7148 0.240597 0.553918 158968 11.5078 

110 79.4084 0.081 0.373217 180913 14.5351 

 

A. Scenario 2: 
In this scenario, the mobility speed of nodes ina network 

is varied  by(15m/s, 30m/s, 45m/s, 60m/s) by keeping the 

number of nodes (80 nodes) constant in the given topology 

area, we analyze the protocol behaviour. AWK scripts 

were run on the trace files to determine the performance 

metrics and comparison graph is obtained for AODV, 

DSR and DSDV protocols. The simulation results are 

shown in table below: 

 

Table V.Performance of AODV Protocol while varying 

mobility speed of nodes 
Varyi

ng 

Spee

d      

(m/s) 

PDR 
Normalized 

routing load 

Average 

End-End 

delay 

Through-

put 

Average 

Energy 

Consump

tion 

15 80.2114 0.161814 0.58543 200147 20.267 

30 65.4048 0.922451 0.59751 163201 17.4139 

45 53.5152 0.956974 1.07278 133533 19.111 

60 46.4766 1.31576 0.85828 115970 17.5497 

 

Table VI. Performance of DSDV Protocol while varying 

mobility speed of nodes 
Var

ying 

Spe

ed      

(m/s

) 

PDR 
Normalized 

routing load 

Average 

End-End 

delay 

Through-

put 

Average 

Energy 

Consump

tion 

15 64.7247 0.342069 0.034177 161504 13.3758 

30 38.3645 0.633917 0.185408 95728.5 13.918 

45 27.7614 0.78246 0.030013 69273.1 9.69494 

60 35.726 0.60367 0.02748 89144.9 11.049 

 

Table VII. Performance of DSR Protocol while varying 

mobility speed of nodes 
Vary

ing 

Spee

d      

(m/s

) 

PDR 
Normalized 

routing load 

Average 

End-End 

delay 

Through-

put 

Average 

Energy 

Consumpt

ion 

15 84.3248 0.108153 0.48369 192166 11.3372 

30 75.655 0.13603 0.32663 172422 17.5245 

45 69.2806 0.15493 0.39432 157991 16.8207 

60 49.7624 0.63263 1.30053 113803 18.131 

 

4. SIMULATION RESULTS 
 

The simulation results are shown in the following 

section in the form of graphs. Graphs show comparison 

between the three protocols on the basis of the above 

mentioned metrics by varying the number of nodes as well 

as mobility speed of the nodes. 

A. Varying the number of nodes or the node density: 
In the first set of the simulations, the numbers of nodes 

are varied in the network. The objective is to analyse the 

impact of node density on the protocol’s performance. A 
desirable property of a protocol is to have stable behaviour 

regardless of the number of nodes in the network. The no. 

of nodes is gradually increased in the network and takes 

the values 50, 70, 90 and 110. The mobility speed is fixed 

at 15m/s. Other parameters remain fixed for the evaluation 

of the AODV, DSR and DSDV routing protocols for 

mobile ad hoc networks. The following performance 

metric is evaluated. 
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i) Packet Delivery Ratio (PDR): 
 

 
Fig.2. PDR for AODV, DSDV & DSR while varying no of nodes 

 

From fig 2, AODV and DSR have almost the same 

packet delivery ratio while DSDV packet delivery ratio is 

quite low as compared to reactive protocols because in 

DSDV, a node maintains route for all the nodes available 

in the network. When the numbers of nodes are minimum 

i.e. 50, AODV has highest PDR, while DSDV has lowest 

PDR among the three routing protocols. When the number 

of nodes are between 70 and 90, the Packet delivery ratio 

for DSDV increases whereas for DSR & AODV it 

decreases and almost remains the same. Now as the 

numbers of nodes are increased further upto 110, the PDR 

for the three of them increases.  In case of low network 

size, AODV gives the highest PDR and DSDV gives the 

lowest PDR. In case of high network size DSR and AODV 

gives higher PDR as compared to DSDV. Overall, AODV 

performs better than DSDV and DSR in terms of PDR. 

ii) Normalized Routing Overhead: 
 

 
Fig.3. Normalized routing overhead for AODV, DSDV & 

DSR while varying no of nodes 

As mentioned above protocols perform better when 

normalized routing overhead is low. From Fig 3 DSR 

performs well when looking at the routing overhead. 

DSDV has a higher normalized routing load than AODV 

and DSR because of its request broadcasting.  When the 

number of node increases, the request propagation also 

increases. In short DSR performs better than AODV & 

DSDV. 

iii) Average End- End Delay: 
 

 
Fig.4. Average End-End Delay for AODV, DSDV & DSR 

while varying no of nodes 

 

From fig 4. DSDV has the shortest End-to-End delay 

than AODV and DSR, because DSDV is a proactive 

protocol i.e. all routing information are already stored in 

table. Hence, it consumes lesser time than others. 

However, DSR has highest End-to-End delay than AODV 

and DSDV.  Overall DSDV performs better as it has 

shortest end to end delay. 

iv) Throughput: 
 

 
Fig.5. Throughput for AODV, DSDV & DSR while 

varying no of nodes 
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From figure 5, it is observed that in low network size, 

AODV gives highest throughput, while throughput for 

DSDV is minimum. As the network size increases, 

throughput for AODV becomes highest among the three 

protocols; while the performance of DSR decreases and 

almost remains constant. DSDV gives poor performance 

in low network size and gives better performance in high 

network size. Overall when comparing the routing 

throughput for each of the protocols, AODV has the 

highest throughput and DSDV has the lowest throughput. 

Hence, AODV shows better performance with respect to 

throughput among these three protocols. 

Average Energy Consumption: 
 

 
Fig.6. Average Energy Consumption for AODV, DSDV 

and DSR while varying no of nodes 
 

From fig 6, it is observed that when the number of 

nodes are varied from 50 to 110 for DSDV protocol, the 

energy consumed by the protocol keeps on increasing. For 

low network size i.e. when the number of nodes are varied 

from 50-70, the energy consumed by DSR decreases 

whereas AODV slightly increases. For high network size 

i.e. when the number of nodes are increased till 110, the 

energy consumed by DSR decreases and then increases. 

Whereas the average energy consumption for AODV 

protocol decreases. Overall AODV performs better as 

average energy consumption decreases with the increase in 

number of nodes. 

B. Varying the Mobility Speed of nodes: 
In the second set of simulations, the mobility speed of 

the nodes is varied. The objective is to analyse the impact 

on the protocol’s performance by varying the node speed. 

The mobility speed of nodes is gradually increased in the 

network by 15m/s, 30m/s, 45m/s and 60m/s. Other 

parameters remain fixed for the evaluation of the AODV, 

DSR and DSDV routing protocols for mobile ad hoc 

networks. The following performance metric is evaluated. 

i) Packet Delivery Ratio (PDR): 
Figure 7 shows the packet delivery ratio of the protocols 

AODV, DSR and DSDV. AODV and DSR almost show 

the similar performance. Packet delivery ratio for the 

protocols decreases as speed increases. This is because, at 

higher speeds, link breakage may occur more frequently 

and therefore a packet loss fraction is increased. Although 

the packet delivery fraction of all the  protocols decreases 

as speed increases, but DSDV’s packet delivery ratio 

decreases in a   more rapid fashion due to its excessive 

channel usage by regular routing table updates. DSR has 

slight higher PDR than AODV. 

 

 
Fig.7. PDR for AODV, DSDV and DSR while varying the 

mobility speed of nodes 

 

ii) Normalized routing overhead: 
 

 
Fig 8: Normalized routing overhead for AODV, DSDV & 

DSR while varying the mobility speed of nodes 
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Figure 8 shows the normalized routing load. DSR gives 

a better performance in case of DSDV & AODV as the 

normalized routing overhead is comparatively low.  

AODV routing overhead is more than DSR and DSDV 

because it generates more no. of control packets to find a 

fresh enough route to destination node. It increases when 

nodes move at higher speeds. DSDV has higher routing 

load as compared to DSR. 

iii) Average End- End Delay:    
From fig.9, it is observed that, end to end delay is higher 

in AODV followed by DSR. DSDV is having the lowest 

and most stable End to End Delay in mobility. By 

increasing the speed of the node, delay in AODV protocol 

also increases.  DSDV shows lowest end-end delay as 

compared to other two routing protocols. 

 

 
Fig.9. Average End-End delay for AODV, DSDV & DSR 

while varying the mobility speed of nodes 

 

iv) Throughput:  
 

 
Fig.10. Throughput for AODV, DSDV & DSR while 

varying the mobility speed of nodes 

From fig.10, the throughput of AODV and DSR is more 

than DSDV because when the mobility speed of the node 

is increased, throughput of DSDV decreases more as the 

node is busy in updating its routing table. DSR and AODV 

throughput is also decreased but its value is nominal.  As it 

can be clearly seen from the simulation results that among 

three routing protocols, throughput of DSR is slightly 

better than AODV protocol.  By varying the speed of 

nodes it is seen that DSDV has lower throughput.  Overall 

DSR performance is better. 

v )Average Energy Consumption:  
 

 
Fig.11. Average Energy Consumption for AODV, DSDV 

& DSR protocol while varying the mobility speed of node 

 

From fig .11 it is seen that as the mobility speed 

increases in the given network scenario average energy 

consumption by DSDV is comparatively less. By varying 

speed AODV consumes higher volume of energy than the 

DSR and this gap becomes higher as the speed increases. 

DSDV protocol shows a better performance in terms of 

energy consumption. 
 

5. CONCLUSION 
 

This work uses ns2 simulator and evaluates the 

performance of three widely used Ad hoc on demand 

routing protocols such as AODV, DSDV & DSR under 

Random way point mobility model and parameters such as 

Packet Delivery Ratio, Normalized Routing Overhead, 

Average End-to-end delay, Throughput  and  Average 

Energy consumption are  evaluated. From the simulation 

results the conclusion is that AODV depicts better 

performance when the number of nodes in the network is 
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varied keeping the mobility speed constant. The 

performance of AODV is best in case of packet delivery 

ratio, throughput and average energy consumption. 

Varying number of nodes with consistent speed and in 

case of varying speed of nodes by keeping number of 

nodes constant, DSDV outperforms others in case of 

Average End-End delay and DSR in case of normalized 

routing head. DSDV gives shortest End-End delay and 

DSR gives lowest normalized routing overhead. When the 

mobility speed of nodes is increased by keeping number of 

nodes constant, the average energy consumption by DSDV 

is least. Varying mobility speed DSR outperforms other 

protocols in case of packet delivery ratio, normalized 

routing overhead and throughput. Thus it can be concluded 

that AODV performs better with varying number of nodes 

and DSR performs better with varying mobility speed. 

Thus AODV and DSR are viable choice for MANET. 
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