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Abstract-Wireless Networks are independent group of mobile
nodes that communicate over reasonably slow wireless links.
Designing and implementing MANETs can be quite complex
due to the inherent nature of wireless communications and
adverse effects, such as routing failures, channel capacity
variations, and unpredictable power control which can cause
chaos with these implementations. In recent years, a variety of
routing protocols targeted specifically at this environment
have been developed and some performance comparisons are
made. However, one major imperfection in existing protocols
is that the time-varying nature of the wireless channels among
the mobile terminals is ignored. This could be a severe design
drawback because the varying channel quality can lead to very
poor overall route quality in turn, resulting in low data
throughput. This paper systematically discuss the performance
evaluation and comparison of four typical routing protocols of
ad hoc networks with the different simulation parameters and
drew valuable conclusions to identify future research
directions.
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I.
INTRODUCTION
MANETs are unique in communications in that no base
infrastructure is required for connectivity and communication.
Wireless MANETs, consistent with the Institute of Electronic
and Electrical Engineers (IEEE) 802.11 standard; have
received considerable interest among academic and industrial
sectors. Designing and implementing these MANETs can be
quite demanding and complex due to the nature of wireless
communications. The routing challenges include designing ad
hoc routing protocols that can perform well in the following
two aspects: Connectivity: The protocol can promptly identify
feasible routes for connecting peer ad hoc network hosts and
Link Quality: The protocol is able to select links that have
high bandwidth to form the routes and, more importantly, to
rebuild the routes when the channel quality of some links has
already deteriorated. Many efficient routing protocols have
been proposed for MANETs. In the rest of the paper, we first
discuss some relevant previous work in Section 2 and we
describe the functions of four native reactive routing

protocols. In Section 3, we evaluate the efficacy of the
protocols through extensive simulations. Analysis of the
results is carried out in Section 4 with the concluding remarks.
Routing protocols for mobile ad hoc networks (MANETs)
have been explored extensively in recent years. Much of the
work is besieged at finding a feasible route from a source to a
destination while considering the current network traffic,
bandwidth constraints, energy consumption and the security
requirements. These algorithms differ in the approach used for
searching a new route and modifying a known route, when
nodes move. The ad hoc routing protocols may be generally
categorized as table-driven and source initiated on-demand
driven. They include admission control policies and protocols,
QoS preservation and handling different failure conditions.
However, there are some major imperfections in existing
protocols such as guarantee the delivery of the data even in the
presence of nodes failures and channel interruptions.
II.
STUDY OF AD HOC PROTOCOLS
Recently, there have been several attempts to design ad hoc
routing protocols that meet the above challenges ([6], [15],
[16], [19] and [20]).We attempt revisiting the routing
protocols applicable in MANETs to carry out a systematic
performance study for three typical routing protocols, which
are AODV, OLSR, DSR and GRP. Performance analysis and
comparison encompasses packet delivery fraction, end-to-end
delay and routing protocol overhead with respect to different
node speeds and network size.
A. DSR (Dynamic Source Routing)
The Dynamic Source Routing protocol (DSR) [21] is a simple
and efficient routing protocol designed speciﬁcally for use in
multi-hop wireless ad hoc networks of mobile nodes. DSR
allows the network to be completely self-organizing and selfconﬁguring, without the need for any existing network
infrastructure or administration. The protocol is composed of
the two mechanisms of Route Discovery and Route
Maintenance, which work together to allow nodes to discover
and maintain source routes to arbitrary destinations in the ad
hoc network. The use of source routing allows packet routing
to be trivially loop-free, avoids the need for up-to-date routing
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information in the intermediate nodes through which packets
are forwarded, and allows nodes forwarding or overhearing
packets to cache the routing information in them for their own
future use. All aspects of the protocol operate entirely ondemand, allowing the routing packet overhead of DSR to scale
automatically to only that needed to react to changes in the
routes currently in use. DSR supports for Heterogeneous
Networks and Mobile IP in conﬁguring and deploying an ad
hoc network, in many cases, all nodes will be equipped with
the same type of wireless network interfaces, allowing simple
routing between nodes over arbitrary sequences of network
hops.
B. OLSR (Optimized Link State Routing Protocol)
The optimized link state routing protocol, named OLSR[22],
for mobile wireless networks. The protocol is based on the
link state algorithm and it is proactive (or table-driven) in
nature. It employs periodic exchange of messages to maintain
topology information of the network at each node. OLSR is an
optimization over a pure link state protocol as it compacts the
size of information sent in the messages, and furthermore,
reduces the number of retransmissions to flood these messages
in an entire network. For this purpose, the protocol uses the
multipoint relaying technique to efficiently and economically
flood its control messages. It provides optimal routes in terms
of number of hops, which are immediately available when
needed. OLSR reduces the control traffic overhead by using
Multipoint Relays (MPR), which is the key idea behind
OLSR. A MPR is a node's one-hop neighbour which has been
chosen to forward packets. Instead of pure flooding of the
network, packets are just forwarded by a node's MPRs. This
delimits the network overhead, thus being more efficient than
pure link state routing protocols. OLSR is well suited to large
and dense mobile networks. Because of the use of MPRs, the
larger and more dense a network, the more optimized link
state routing is achieved. MPRs help providing the shortest
path to a destination. The only requirement is that all MPRs
declare the link information for their MPR selectors (i.e., the
nodes who has chosen them as MPRs).The network topology
information is maintained periodically by exchange link state
information. If more reactivity to topological changes is
required, the time interval for exchanging of link state
information can be reduced.
C. AODV
Ad hoc On-Demand Distance Vector Routing Protocol
(AODV) [1],[2],[4] is inherently a distance vector routing

protocol that has been optimized for ad hoc wireless networks.
AODV makes extensive use of sequence numbers in control
packets to avoid routing loops. When a source node intends
communicating with a destination node whose route is not
known, it broadcasts a ROUTE REQUEST packet. Each
ROUTE REQUEST packet contains an ID, source and
destination node IP addresses and sequence numbers, together
with a hop count and control flags. The ID field uniquely
identifies the ROUTE REQUEST packet; the sequence
numbers indicate the freshness of control packets and the hopcount maintains the number of nodes between the source and
the destination. Each recipient of the ROUTE REQUEST
packet that has not seen the Source IP and ID pair or doesn’t
maintain a fresher (with a larger sequence number) route to
the destination rebroadcasts the same packet after
incrementing the hop-count. When the ROUTE REQUEST
packet reaches the destination node or any node that has a
fresher route to the destination, a ROUTE REPLY packet is
generated and unicast back to the source of the ROUTE
REQUEST packet. Each ROUTE REPLY packet contains the
destination sequence number, the source and destination IP
addresses, and route lifetime, together with a hop count and
control flags. Each intermediate node that receives the
ROUTE REPLY packet increments the hop count, establishes
a FORWARD ROUTE to the source of the packet and
transmits the packet on the REVERSE ROUTE. In order to
facilitate multipath support in AODV, a number of extensions
[8], [9], [10], [11] have been proposed.
D. GRP
A Geographical Routing Protocol(GRP) [23] for mobile ad
hoc networks is presented. The idea is based on shortest
geographical distance between a source node and destination.
Each uses GPS to identify its own position. Node can equip
promising routes on the basis of the collected information,
thereby continuously transmitting data packets even if the
current route is disconnected. It results in achieving fast
(packet) transfer delay without unduly compromising on
(control) overhead performance.
E. SIMULATION ENVIRONMENT
OPNET modeler v14.5 has been used as a simulation tool to
implement these set of experiments. In this project we choose
800 by 800 MANET Area to assess the performance of these
four routing protocols. In addition, the delay and throughput
are the key metrics given in these experiments. Fig 1 shows
the simulation environment with cluster head and Fig2. shows
the simulation environment without cluster head
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(exchange of HELLO messages) and does not use cache to
store the routes. With the increase of speed, the routes change
more frequently and there is a strong need of finding new
routes in DSR as well.

Fig.1: Simulation Environment with CH

Fig.3: Average end-to-end delays
B. Throughput
This is the ratio of total number of packets successfully
received by the destination nodes to the number of packets
sent by the

Fig.2: Simulation Environment without CH
III.

EXPERIMENTAL RESULTS AND
COMPARISON
In this section, we present the results obtained in our
simulations comparing the four algorithms considered in this
paper. To evaluate the routing algorithms, we compare them
using three major metrics: Throughput, Network Load with
and without Cluster Head,Average End-to-End Delay (AED).
Simulation Parameters
Mobility Model
Number of nodes
Vector
MANET Area
Protocols
Time Duration

Fig.4: Throughput
Random Waypoint Model
20,with
cluster
and
without cluster
Random
800*800 meter
AODV,OLSR,DSR,GRP
600min

A. Average End-to-End Delay (AED)
In the first experiment, we have investigated average end-toend (e2e) delay of data packets. We observed one interesting
phenomenon in that, when mobility is low, GRP outperforms
AODV. However, when mobility is high, AODV outperforms
GRP in terms of end-to-end delay. For lower speed values,
AODV suffers from higher delays. The performance of OLSR
is shown in the graph below as compared to other protocols.
This happens because AODV has periodic activities

source nodes. A high value of Throughput indicates that most
of the packets are being delivered to the higher layers and is a
good indicator of the protocol performance.By extensive
simulation as shown in the above graph that OLSR shows
highest throughput as compared to the other three protocols.
DSR indicates the lowest throughput; there are two main
causes of data loss: link congestion and not enough data
buffer, and link breakage.AODV performs better than GRP
and DSR because the routes are more robust.
C. Network Load with and without CH
Network load represents the total load in bit/sec forwarded in
the network the higher the Network load is, it decreases the
performance of the network. It is clear from the simulation
results that both OLSR protocol and the AODV protocol
shows higher Network Load without Cluster Head as
compared to with Cluster Head as shown below in graphs in
the Figure 5 andFigure 6, using the amount of routing
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overhead in AODV as a baseline. On the other side, AODV
and OLSR protocols show higher performance with the
Cluster Head. The exchange is present in case of lower and
higher mobility

model or RPGM). However, we observe that DSR performs
worse than ABR under the random mobility patterns with
extremely low link duration and weak route stability.
Future work should be focused to extending set of the
experiments by taking into contemplation different
propagation models and MANET protocols and energyconsumption reduction. In the future, we plan to study the
impact of our results on the performance of other ad hoc
network protocols. It would help us recognize the impact of
mobility intensely. We can consider different parameters such
as node density, traffic patterns of nodes which may affect the
routing performance and there is a need to analyze them
further.

Fig.5: OLSR Network Load
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IV.
CONCLUSION
In this paper, we study the behaviour and performance of ad
hoc routing protocols. We compared the performance of
classical ad hoc routing protocol AODV with that of three
routing protocols, calledDSR (Dynamic Source Routing),
OLSR (Optimized Link State Routing Protocol) protocol and
GRP (Geographical Routing Protocol). In our extensive study,
we found that both the OLSR and AODV protocols
outperform with cluster formation in random mobility.
Furthermore, the performance of AODV is slightly better than
that of GRP. However, as the system scales up, OLSR
outperformsthe other three protocols because the latter has a
higher routing overhead. Furthermore, from extensive
simulation it can be said that DSR may suffer from long
delays for route searching before they can forward data
packets. Hence cannot be suitable for some relative
applications, it would be interesting to note the behaviour of
these protocols on a real time basis that depends on the
requirements of the routing environment of systems. As most
previous studies, we observe that AODV has a higher
throughput than GRP and DSR under most mobility patterns
with high or moderate link duration (like Random Waypoint
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