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Abstract
Mobile Ad-Hoc Network (MANET) is a group of wireless 
mobile hosts forming a on-demand temporary network without 
any permanent infrastructure or centralized controlling network. 
MANET are self controlling and self-configuring type of multiple 
hop wireless networks where, the structure of the network changes 
dynamically and sometimes dramatically. This is mainly due to the 
mobility nature of nodes. All the Nodes in the network  acts as hosts 
as well as routers that route data to or from one to other nodes in 
network. In mobile ad-hoc networks a routing procedure is always 
needed to find a path so as to forward the packets appropriately 
between the source and the destination. The main aim of any ad-
hoc network routing protocol is to meet the challenges occurred 
due to the dynamically changing topology and to establish a correct 
and an efficient communication path between any two nodes with 
minimum routing overhead and energy consumption. The design 
problem of such a routing protocol is not simple since an ad hoc 
environment introduces new challenges that are not present in fixed 
networks. A number of routing protocols have been invented  for 
this purpose like Ad Hoc On Demand Distance Vector (AODV), 
Dynamic Source Routing (DSR), Adhoc On-Demand Multipath 
Routing Distance Vector (AOMDV). In this paper, we study and 
compare the performance of the following three routing protocols 
AODV, DSR and AOMDV. 
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I. Introduction
Mobile Ad hoc Network (MANET) can be defined as IP routing 
protocol functionality suitable for wireless routing application 
within both static and dynamic topologies with increased dynamics 
due to node motion and other factors. The best feature of ad hoc 
networks is wireless communication like wireless internet, where 
one can   move anywhere anytime and still remaining connected 
with the rest of the world. The MANET is characterized by energy 
constrained nodes, bandwidth constrained links and dynamic 
topology where behaviour of communication changes with change 
in mobility nature of the nodes. In many real-time applications 
such as audio, video, and real time data processing, the ad hoc 
networks need for Quality of Service (QoS) in many terms such 
as delay, bandwidth, genthroughput, energy consumption and 
packet delivery fraction is becoming important. To attain the QoS 
in ad-hoc networks is a challenging task because of continues 
changing dynamic nature of network topology and most of the 
time imprecise state information. Therefore it is very important 
to have a dynamic routing protocol with fast re-routing capability, 
which also provides stable route communication during the life-
time of the flows.

A. Routing in MANETS 

1. Proactive vs. Reactive Routing
Proactive Schemes determine the routes to various nodes in the 
network in advance, so that the route is already present whenever 

needed. Route Discovery overheads are large in such schemes 
as one has to discover all the routes. Examples of such schemes 
are the conventional routing schemes, Destination Sequenced 
Distance Vector (DSDV) [8]. Reactive Schemes determine the 
route when needed. Therefore they have smaller Route Discovery 
overheads.

2. Single Path vs. Multi Path
There are several criteria for comparing single-path routing 
and multi-path routing in ad hoc networks. First, the overhead 
of route discovery in multi-path routing is much more than that 
of single-path routing. [10] on the other hand, the frequency of 
route discovery is much less in a network which uses multi-path 
routing, since the system can still operate even if one or a few of 
the multiple paths between a source and a destination fail. Second, 
it is commonly believed that using multi-path routing results in 
a higher throughput.

3. Table Driven vs. Source Initiated
In Table Driven Routing protocols, up-to-date routing information 
from each node to every other node in the network is maintained 
on each node of the network. The changes in network topology 
are then propagated in the entire network by means of updates. 
Destination Sequenced Distance Vector Routing (DSDV) and 
Wireless Routing Protocol (WRP) are two schemes classified 
under the table driven routing protocols head. The routing 
protocols classified under Source Initiated On-Demand Routing, 
create routes only when desired by the source node [11]. When 
a node requires a route to a certain destination, it initiates what 
is called as the route discovery process. Examples include DSR 
and AODV.

4. Destination-Sequenced Distance-Vector Routing 
(DSDV)
DSDV is a table-driven routing scheme for ad hoc mobile 
networks based on the Bellman–Ford algorithm. If a router receives 
new information, then it uses the latest sequence number. If the 
sequence number is the same as the one already in the table, the 
route with the better metric is used. Stale entries are those entries 
that have not been updated for a while. Such entries as well as the 
routes using those nodes as next hops are deleted.

5. Ad-Hoc On-demand Distance Vector Routing (AODV)
AODV [11] shares DSR’s [10] on-demand characteristics in that 
it also discovers routes on purely requirement basis via a similar 
route discovery process. However, AODV adopts a very different 
mechanism to maintain routing information. It uses traditional 
routing tables, one entry per destination. This is in contrast to 
DSR, which can maintain multiple route cache entries for each 
destination. Without source routing, AODV relies on routing table 
entries to propagate an RREP back to the source and, subsequently, 
to route data packets to the destination. AODV uses sequence 
numbers maintained at each destination to determine freshness 
of routing information and to prevent routing loops. All routing 
packets carry these sequence numbers.
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An important feature of AODV is the maintenance of timer-based 
states in each node, regarding utilization of individual routing 
table entries. A routing table entry is expired if not used recently. 
A set of predecessor nodes is maintained for each routing table 
entry, indicating the set of neighbouring nodes which use that 
entry to route data packets. These nodes are notified with RERR 
packets when the next-hop link breaks. Each predecessor node, 
in turn, forwards the RERR to its own set of predecessors, thus 
effectively erasing all routes using the broken link. In contrast to 
DSR, RERR packets in AODV are intended to inform all sources 
using a link when a failure occurs. Route error propagation in 
AODV can be visualized conceptually as a tree whose root is the 
node at the point of failure and all sources using the failed link 
as the leaves.

6. AOMDV
The key concept in AOMDV is computing multiple loop-free paths 
per route discovery. With multiple redundant paths available, the 
protocol switches routes to a different path when an earlier path 
fails. Thus a new route discovery is avoided. Route discovery 
is initiated only when all paths to a specific destination fail. For 
efficiency, only link disjoint paths are computed so that the paths 
fail independently of each other. Note that link disjoint paths 
are sufficient for our purpose, as we use multipath routing for 
reducing routing overheads rather than for load balancing. For 
the latter, node disjoint paths are more useful, as switching to 
an alternate route is guaranteed to avoid any congested node. 
Link disjoint paths, on the other hand, may have common nodes. 
Since node disjointness is stricter than link disjointness, we use 
link disjointne

II. Related Work
Vivian Darlan, Eduardo Adilio Pelinson Alchieri, Carlos Becker 
Westphall. [12] evaluated the DSR and AODV on-demand 
routing protocols with three performance metrics: Packet delivery 
fraction, Average End-End Delay and Normalized routing load 
with varying pause times. They have used ns-2 simulator. Based 
on the observations, recommendations were made as to how the 
performance of either protocol can be improved. Haenggi M. [5], in 
their paper has compared WRP-Lite a revised version of Wireless 
Routing Protocol with DSR. The performance parameters used are 
end-end delay, control overhead, percentages of packets delivered 
and hop distribution. The evaluation of the performance metrics 
was done with respect to varying pause time. It was observed that 
WRP-lite has much better delay and hop performance while having 
comparable overhead to DSR. Basagni Stefano, Marco Conti., 
Silvia Giordeno [3] proposed AOMDV routing protocol. Like 
AODV-BR, the AOMDV uses the basic AODV route construction 
process. In this protocol some extensions are made to create 
multiple loop-free, link disjoint paths. The main idea in AOMDV 
is to compute multiple paths during route discovery. It consists of 
two components: (i) A route update rule to establish and maintain 
multiple loop-free paths at each node. (ii) A distributed protocol 
to find link-disjoint paths. In AODV, when a source needs a route 
to a destination, it initiates a route discovery process by flooding a 
RREQ for destination throughout the network. RREQs should be 
uniquely identified by a sequence number so that duplicates can be 
recognized and discarded. Upon receiving a non-duplicate RREQ, 
an intermediate node records previous hop and checks whether 
there is a valid and fresh route entry to the destination in routing 
table. If such case, the node sends back a RREP to the source if 
not rebroadcasts the RREQ by incrementing the hop count. A node 

updates its routing information and propagates the RREP upon 
receiving further RREPs only if a RREP contains either a larger 
destination sequence number (fresher) or a shorter route found. 
In AOMDV each RREQ, respectively RREP arriving at a node 
potentially defines an alternate path to the source or destination. 
Birdar S. R., Koushik Majunder, Subir Kumar Sarkar [4] proposed 
SMR protocol. It provides way of determining maximally disjoint 
paths. Paths are maximally disjoint when they are node disjoint, 
but when there are no node-disjoint paths available, the protocol 
minimizes the number of common nodes. Multiple routers are 
discovered on demand, one of which is the path with the shortest 
delay. The routes established by the protocol are not necessarily 
equal in length. Hekmat R. And Mieghem P Van [6] proposed 
the model of self-optimized multipath routing algorithm. Amjada 
Mohd. M.N. Dojab [1] a multipath source routing protocol with 
bandwidth and reliability guarantee is proposed. In the routing 
discovery phase, the protocol selects several multiple alternate 
paths which meet the QoS requirements and the ideal number 
of multipath routing is achieved to compromise between load 
balancing and network overhead. In the routing maintenance 
phase, it can effectively deal with route failures similar to DSR. 
Furthermore, the per-packet granularity is adopted in traffic 
allocation phase. Simulation results show that the proposed 
protocol remarkably increases the packet delivery rate and life-
span of network with lower routing overhead. Bahadur Bakhshi 
[2] presents network coding based reliable disjoint and braided 
multipath routing (NC-RMR) for sensor networks, which forms 
multipath by hop-by-hop method and only maintains local path 
information of each node without establishing end-to-end paths. 
Singh Punardeep [12] explained about propagation models. Two 
Ray Ground model as generate line of sight links so it does not 
involve obstacles present in communication scenario. As in this 
model communication depends upon direct interaction between 
source and destination, therefore signal fades away as the distance 
between sender and receiver increases. In obstacle environments 
strength fades also because of antenna position, transmission 
power and attenuation due to buildings. For better communication 
in wireless scenario signal strength must be strong but in obstacle 
presence signal strength gets low. In Two Ray Ground as there is 
no concept to model fading, Nakagami model is well suited model 
to analyze the performances in the urban scenario as it allows to 
model real traffic scenario.

A. Performance Analysis of Routing Protocols
From Literature survey it is clear that at lower mobility models i.e. 
number of nodes, pause time, start and stop time, the response by 
various protocols closely match each other but the performance 
varies as the complexity increases. In this thesis the performance 
of various protocols under various scenarios as shown in Table 1, 
i.e. by varying propagation models and number of nodes is done 
with CBR traffic module. The purpose of the present research 
is to analyze the performance of AODV, AOMDV and DSR by 
varying number of nodes and propagation models. The assumed 
propagation models are Nakagami, Shadow and Two Ray Model. 
To achieve these objectives, the Network Simulator version 2.35 
software has been used which is compatible with Linux based 
windows platform and various steps have been followed for their 
implementation.

B. Performance Metrics
There are various performance metrics are used to evaluate and 
analyze the performance of various routing protocols. In this 
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work we are analyzing the performance of routing protocols 
by evaluating PDF, Genthroughput and energy consumption 
described below:

C. Packet Delivery Fraction
It is the ratio of the received packets by the CBR sink at the 
destination over the sent packets by constant bit rate source. 
This metric actually tells us how much reliable the protocol is. It 
also explains the packet loss rate of the transport protocol during 
communication which in turn affects the efficiency and maximum 
throughput the adhoc network can support as given by Ibrahim 
et al [13].

PDF= ∑number of received packets at destination 
          ∑number of sent packets from source           

D. Gen Throughput
It is a data transmission measure that determines the amount of 
data moved from one node to another in a certain period of time 
according to Vivian et al [16].

Table 1: Performance Parameters
Simulation Parameters Description
Software used NS-2.35
Routing Protocols AOMDV, AODV and DSR
Pause Time 20 sec
Propagation Models Shadow, Two Ray and Nakagami
Simulation time 2060 Sec
Traffic Type CBR, Pareto and 
Antenna Model Omni Directional
MAC IEEE 802.11
No. of Nodes 50, 100, 150, 200, 250,300
Channel Type Wireless

III. Results

Case 1
As shown in fig. 1, graphical representation of a comparison 
between three protocols in which it is clearly observed that at 
initial stages all three protocols starts well but as soon as mobility 
level raises the DSR protocol shows different results due to very 
large overhead as compare to other two. Also since the results are 
in nakagami Model, which also include the fading scenario, the 
AOMDV shows significant results due to multipath routing and 
since AODV have single path routing, the best possible routing 
is AOMDV as we opt for higher mobility levels.

Fig. 1: PDF with Pareto Traffic Model in Nakagami Propagation 
Model

B. Case 2
As shown in fig. 1, graphical representation of a comparison 
between three protocols in Two Ray Propagation Model in which 
again it is clearly observed that at initial stages all three protocols 
starts well but as soon as mobility level raises the DSR protocol 
shows different results due to very large overhead as compare to 
other two. Also since the results are in Two Ray Model, which 
include direct line of sight scenario, the AOMDV again shows 
significant results due to multipath routing and since AODV have 
single path routing, the best possible routing is AOMDV as we 
opt for higher mobility levels.

Fig. 2: PDF with Pareto in Two Ray Model

C. Case 3
As shown in fig. 3, the results are performance wise quite similar 
to other two discussed earlier but there is fall in numeric values 
of all three as in Shado model the communication happens in 
shadowing phenomena.

Fig. 3: PDF with Shado Model in Pareto Traffic Model

D. Case 4, 5 and 6
As shown in fig. 4,5 and 6 the nakagami Model when compared 
through three protocols showed best results as compare to other 
two models and also due to its multipath routing AOMDV performs 
in all three scenarios and DSR shows significant outputs in lower 
mobility but as soon as traffic increases there is a fall down in 
performance of DSR due to its large overhead.
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Fig. 4: PDF with CBR in Nakagami Model

Fig. 5: PDF with CBR in Two Ray Model

Fig. 6: PDF with CBR in Shado Model

E. Case 7, 8, 9, 10, 11 and 12
As shown in fig. 7,8 and 9,10,11 and 12 the graphical representation 
of three protocols for calculations of Genthroughput in various 
scenarios as discussed above like in various traffic and radio 
propagation models, again in this also AOMDV performs better 
since it is multipath routing and hence find best efficient path of 
communication which is shortest and maximum efficient, shows 
significant results in high and higher traffic as compare to other 
two. The performance of DSR falls rapidly as communication 
moves to higher mobility.

Fig. 7: Genthroughput in Nakagami Model with CBR

Fig. 8: Genthroughput in Two Ray Model with CBR

Fig. 9: Genthroughput in Shado Model with CBR

Fig. 10: Genthroughput in Nakagami Model with Pareto
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Fig. 11: Genthroughput in Two Ray Model with Pareto

Fig. 12 : Genthroughput in Shado Model with Pareto

IV. Conlcusion
By observing the outputs appeared in graphs above it is indicated 
that AOMDV must be preferred over AODV and DSR for the 
packet delivery fraction as it is performed well due its ability to 
search for multiple alternate routes when the current links breaks 
down during communication for all the different scenarios of 
propagation which are Nakagami, Shado and Two Ray models 
while in terms of Gen Throughput AOMDV performs better than 
other two routing protocols for all the different scenarios.

V. Future Scope
More work can be possible with other different traffic models 
and in different mobility scenarios. Also further research is also 
possible in hybrid protocols and in complex homogeneous nodes 
where best of Active and Proactive protocols are present.
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