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ABSTRACT

Wireless ad-hoc networks lately increased huge research consideration because of their huge capability of
uses in numerous fields. Multihop routing is an imperative viewpoint which decides, to a substantial degree,
the general execution of the system. A number of routing protocols have been proposed for routing in
wireless ad-hoc networks with the focus on optimizing different aspects of the network routing. This paper
focuses on studying two popular protocols for wireless networks: Ad-hoc On-Demand Distance Vector
(AODV) and Optimized Link-State Routing (OLSR). The two protocols belong to different classes of
routing categorization. The technical aspects of the two protocols is studied while highlighting the
differences between the two and simulation-based performance comparison of the two protocols is carried
out under varying traffic, mobility and network conditions using the Network Simulator.
Keywords: Wireless Ad-hoc network, routing protocol, Network Simulator, AODV, OLSR.
1

INTRODUCTION

Mobile ad-hoc networks are a very popular type of
networks which have a great variety of application
in various fields. Due to the versatility of the
network configuration topology and the need for
faster and secure communication leave it a
challenging job to provide reliant and secure
routing protocol. So, mobile Ad-hoc networks are
often more vulnerable than another type of
networks. The overall performance of a mobile adhoc network depends on the routing protocol. The
main purpose of this paper is to study two different
type of routing protocols: Ad-hoc On-Demand
Distance Vector (AODV) and Optimized LinkState Routing (OLSR), observing their role and
performance in a network and compare their
performances. For this purpose, we have performed
some computer-aided simulation.

2

IMPLEMENTATION

2.1 Shell Script File
The ShellScript.sh is the main driving script of
the simulation, which calls the network simulator to
simulate a given network. This script automates the
simulation process by handling multiple
simulations in same time. Mainly the script
provides the capability to vary the parameters such
as network size, data rate, topology, and passes
them dynamically to the network simulation
executable.
2.2. Simulation Settings
In order to carry out the performance comparison
of AODV and OLSR in a MANET topology, we
have used the open source Network Simulator (ns2) for this purpose. Following are the details of the
simulation parameters and settings.
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Table 1: Simulation Parameters

Simulation
Parameters

Value

Network Area

700×700

No. of Nodes

25,50,75,100

Traffic Area

CBR/UDP

No. of Flows

5

Packet Size

1500 Bytes

MAC Protocol

IEEE802.11b

Data Rate

11 Mbps

Frequency

2.5GHz

Propagation Model

Two-Ray Ground

Simulation Time

2000s

Fig. 3. 100 Nodes before Simulation

2.3. Simulation Modeling
The following are the figures for nodes
movement before and after simulation for 50 and
100 nodes.
Fig. 4. 100 Nodes after Simulation

3

PERFORMANCE EVALUATION

3.1 Performance Evaluation Varying Network
size

Fig. 1. 50 Nodes before Simulation

Fig. 2. 50 Nodes after Simulation

The following figures show the comparison
between AODV and OLSR with regard to packet
delivery performance for varying network sizes i.e.
25-100 nodes. Initially (25 nodes), OLSR
outperforms AODV because it is proactive in
nature and creates routes in advance, whereas
AODV wastes sometimes in creating routes. The
overhead of OLSR is small for smaller topologies,
however, for larger topologies i.e. 50, 75 and 100
nodes, the significantly large routing overhead of
OLSR degrades performance, creating interference
in the network and causing loss of packets. On the
other hand, AODV creates significantly smaller
overhead and hence causes fewer collisions even
for larger topologies, thereby achieving a better
PDR.
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The figure is given below (Fig.8) shows
comparison of routing overhead generated by the
two protocols. OLSR being a proactive protocol
creates a significantly larger routing overhead
especially for larger topologies. OLSR generates a
lot of HELLO and Topology Control messages,
which results in larger overhead while AODV relies
on infrequent Route Discoveries which generate
less traffic.

Fig. 5. Packet Delivery Percentage for AODV and
OLSR

Fig. 8. Routing Overhead for AODV and OLSR

The throughput is another representation of the
Packet Delivery Ratio (Fig. 9). AODV provides a
higher throughput for larger topologies because it
has a smaller routing overhead compared to OLSR
which creates a lot of overhead for larger
topologies.
Fig. 6. Packet loss Percentage for AODV and OLSR

The Fig.7 shows the comparison of end-to-end
delay of the two protocols. The overall end-to-end
delay for the two protocols is comparable but
OLSR has a slightly higher delay compared to
AODV. The primary reason is that, for larger
topologies, OLSR creates more routing packets due
to its proactive nature, which causes collisions and
results in larger delays compared to AODV,
creating so a similar routing overhead for all
topologies.
Fig. 9. Throughput for AODV and OLSR

3.2 Performance Evaluation Varying Traffic

Fig. 7. End-to-End Delay for AODV and OLSR

As the traffic load is varied, AODV performs
relatively better than OLSR, because AODV being
a reactive protocol launches the route discovery
process relatively infrequently whereas OLSR
generates periodic routing traffic Moreover,
mobility causes significantly more changes for
OLSR (neighbor detection, Topology Control)
compared to AODV. Excessive packets worsen the
network conditions as the load increases and hence
OLSR performs worse than AODV. Overall, the
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performance of both protocols deteriorates as the
load increases (Fig.10 and Fig.11).

smaller overhead as it creates routes only when
required. It is also interesting to note that increasing
the traffic has almost no impact on the routing
overhead because the routing overhead is mainly
dependent on the network size, which for this
simulation remains constant.

Fig. 10. Packet Delivery Percentage for AODV and OLSR
Varying Traffic

Fig. 13. Routing Overhead for AODV and OLSR Varying
Traffic

Fig. 11. Packet loss Percentage for AODV and OLSR
Varying Traffic

Both protocols show comparable performance in
terms of end-to-end delay, as the traffic load is
increased on the network. Overall, both the
protocols have increasing delays as the traffic load
is increased because increased traffic on the
wireless medium causes collisions which in turn
necessitate retransmissions at MAC layer, resulting
in larger end-to-end delays (Fig.12).

Similar to the results for Packet Delivery Rate,
the throughput obtained with AODV is higher than
that of OLSR mainly because of the problem of
routing overhead and a higher collision rate in
OLSR as the load increases (Fig.14). Overall, for
both protocols, the throughput increases as the
amount of traffic injected into the network
increases.

Fig. 14. Throughput for AODV and OLSR Varying
Traffic

3.3 Performance Evaluation Varying Mobility
Fig. 12. End-to-End Delay for AODV and OLSR
Varying Traffic

The biggest difference in terms of performance of
the two protocols stems from the large difference in
the routing overhead of the two protocols (Fig.13).
OLSR, in general, generates a larger overhead
being a proactive protocol while AODV generates a

In terms of packet delivery and loss, again, both
protocols perform more or less similarly because
the topology size remains constant and hence, the
number of routing packets remains more or less
constant giving a constant and somewhat stable
performance for both protocols (Fig.15 & Fig.16).
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Fig. 15. Packet Delivery Percentage for AODV and
OLSR Varying Mobility

Fig. 18. End-to-End Delay for AODV and OLSR
Varying Mobility

In terms of throughput, the two protocols show
similar performance as the mobility rate is varied
(pause time 5s to 15s) (Fig.19). This is primarily
because the two protocols differ significantly when
the topology size changes, but for the case of
mobility, the topology size is constant.

Fig. 16. Packet Loss Percentage for AODV and OLSR
Varying Mobility

In terms of routing overhead, the important point
to note is that the routing overhead remains more or
less constant for both the protocols with AODV
giving a smaller routing overhead due to its reactive
nature. The overhead remains constant because it is
mainly dependent on the network size and not on the
mobility (Fig.17).

Fig. 19. Throughput for AODV and OLSR Varying
Mobility

4

RESULT AND OBSERVATION

Here, 95% confidence interval for the sample
difference between two routing protocols is
calculated. If the confidence interval shows zero
then, this concludes that the routing protocols have
almost same performance. For example, the
calculation of 9% confidence interval for AODV
and OLSR s

Fig. 17. Routing Overhead for AODV and OLSR Varying
Mobility

In terms of end-to-end delay, the delay remains
more or less constant as the mobility is varied
(Fig.18). Both protocols are well equipped to
handle mobility scenarios and therefore give
acceptable performance.

two samples of two protocols, standard deviation
σ
Intervals does not include zero here. So, we can
conclude with 95% confidence interval that AODV
is significantly better than OLSR.
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5

CONCLUSION

The aim of this work was to evaluate the
performance of routing protocols AODV and
OLSR. In this paper, based on the results of
simulation a comparative analysis was done
between selected routing protocols AODV and
OLSR and the results were documented. The
performance has been evaluated based on
parameters that aim to figure out the effects of
routing protocols. By comparing these protocol
performances, this work justifies that the AODV
routing protocol performs better compared to
OLSR in terms of 1) End-to-end delay 2)
Throughput 3) Packet loss 4) Packet delivery ratio
5) Routing overhead AODV is a reactive protocol
and creates a very low routing overhead due to
discovering routes only when needed, OLSR is
proactive in nature. From the comparative analysis
of routing protocols, the AODV outperforms the
OLSR. The AODV has low load than OLSR
respectively. From the above results, the behavior
of all the routing protocols in the different number
of mobile nodes, it can be seen that which routing
protocol perform well. In terms of network size,
mobility and traffic load AODV shows better
results than OLSR. From the simulated results the
behaviors of all routing protocols for different
numbers of mobile nodes was observed and we
came to the conclusion that AODV routing protocol
performs well. The study of these routing protocols
shows that the AODV is better in a wireless ad-hoc
network according to the simulation results but it is
not necessary that AODV perform always better in
all the networks. Its performance may vary by
varying the network. At the end, we came to the
point that the performance of routing protocols
varies with network size and selection of accurate
routing protocols according to the network that
ultimately influences the efficiency of that network
in an efficient way.
6
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