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Abstract—The growing of wireless and mobile technologies
has resulted in more and more active researches to be done on
scalability, performance, and compatibility of packet routing with
minimal changes to the network. In this paper, we review two well
known routing protocols in mobile ad hoc networks i.e., Ad hoc
On-Demand Distance Vector and Optimized Link State Routing
Protocols and compare them in terms of performance.
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I. INTRODUCTION

The recent advances in mobile computing and wireless
technologies makes new challenges in wireless and mobile
networking. In mobile ad hoc, there is a need to rapid de-
ployment of independent mobile nodes and it cannot reply
on any fixed infrastructure and organized connectivity. Thus,
based on this determinations it is necessary to improve mobile
ad hoc networks (MANET) in order to support robust and
efficient operation in mobile networks by incorporating routing
functionality into mobile nodes.

Routing algorithms can be categorized in two groups:
non-adaptive (static) and adaptive algorithms (dynamic). In
adaptive routing algorithms, routing is based on traffic mea-
surements and current network conditions such as round-trip
times and number of hops, while, non-adaptive routing is not
and all the routes from source to destination computed in
advance.

Link state algorithms are based on shortest path first
algorithm [1], known as Dijkstra algorithm [2]–[4] as well,
to find the optimal path from source to destination. In this
algorithm, each router shares its link information with its
adjacent nodes through sending hello message and updates
periodically any changes in routing table with link state update
messages [5], [6]. In this way, each node can build up a
topology of network and find the next optimal hop to the
destination. Finding shortest path is according to following
equation:

D(v) = min{D(v),D(w)+ c(w,v)} (1)

Where D(v) is current cost of path from source to node v and
initially is equal to D(v) = c(u,v) for every node u adjacent to
v and it is infinity for non adjacent nodes. Initially, S = {u},
where u is source node. To update D(v), algorithm should find
w which is no listed in S with smallest D(w) and then add w
to S.

Despite of link state algorithm, distance vector algorithm
only broadcast link information to its adjacent nodes not to all

the nodes. Every node in this routing algorithm maintains a
routing table with entries to its adjacent nodes.

Dx(y) = min{c(x,v)+Dv(y)} ∀ node y ∈ N (2)

where, Dx(y) is estimation of minimal cost from x to v and
c(x,v) is cost [7] for direct link from x to v and Dv(y) is
adjacent distance vectors maintained in node x.

With progress of wireless and mobile technologies, there
are efforts to standardize functionalities of IP routing protocols
suitable for the new applications. The main challenge of
routing protocols in MANET is that each mobile node in
this network acts as a routing point and participates in route
discovery in form of arbitrary graph [8]–[10]. Besides, the
routing methods in MANET should be able to handle large
number of nodes with limited resources.

Two well known dynamic routing algorithms in MANET
are ad hoc on-demand distance vector (AODV) [11], [12]
and optimized link state routing protocol (OLSR) [13], [14].
Both of these routing protocols use dynamic routing algorithms
for routing. AODV is a reactive routing protocol [15] which
means each node maintains a routing table containing one entry
to every node in the region. This entry includes information
about the cost and the path to destination. The OLSR protocol
is an optimized version of link state protocol. It is a proactive
protocol [15] which frequently floods the incoming control
messages including routing tables to its neighbors.

The rest of paper is organized as follow. In the next section
we describe Multipoint Relay Selector. Then, we identify
our Simulation topology and environment. Furthermore, we
discuss in details the simulation results. Finally, Section IV
will conclude this paper.

II. MULTIPOINT RELAY SELECTOR

OLSR backbone consists of Multipoint Relays (MPR)
[16], [17] to reduce network overhead of flooding the infor-
mation exchange and control messages in same regions of the
network. It also reduces number of nodes that broadcast the
control messages in network. In MPR, each node, from its
adjacent nodes, selects its MPRs. When a node boots up, it
broadcasts hello message to inform all the adjacent nodes in
one hop that it is up now. OLSR uses this message for purpose
of composing Multipoint Relay Selector set which indicates
adjacent nodes that choose this node as MPR [18].

Figures 1 and 2 shows 1-hop and 2-hop adjacent nodes. In
Figure 1 each node broadcast control messages to entire the
network, while, in Figure 2 only the MPR nodes broadcast
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Fig. 1. Flooding without MPR

Fig. 2. Flooding with MPR

messages to 2-hop. MPR broadcast topology control (TC)
messages to forward data throughout the network.

In flooding with MPR, each node should be aware of 1-hop
and 2-hop symmetric adjacent nodes to determine the optimal
MPR set. MPR selection algorithm [19], [20] determines
optimal number of 1-hop which covers all the 2-hop. MPR{N}
is set of 1-hop that all the 2-hop adjacent nodes are covered by
that node and multipoint relay selector set i.e., MS{I} indicated
set of nodes that choose node I in their MPR set.

III. SIMULATION TOPOLOGY

We consider a Mobile ad hoc scenario, Figure 3, to
study the efficiency of AODV and OLSR routing protocols.
Simulation environment consists of 50 mobile nodes. Source
sends and received video traffics until end of simulation i.e,
1 hour. We added Rx group configuration which speed up the
simulation in the network with large number of nodes. In this
scenario, it eliminates all the receivers which are out of the

Fig. 3. Simulation Topology

Fig. 4. End-to-end delay

circumference of a circle with radius 1200 meter. Data rate is
1 Mbps.

IV. SIMULATION RESULTS

As Figure 4 shows, OLSR has better end-to-end delay
in comparison with AODV. Simulation result in our scenario
demonstrates that the OLSR enhances the end-to-end delay
at least 22% in comparison with AODV. Latency in discov-
ery of new routes affects on AODV protocol performance;
however, OLSR protocol does not need to do extra look
up for route discovery. Therefore, OLSR reduces latency of
packet transmission and end-to-end delay. From Figure 4,
performance of reactive protocols such as AODV can be better
than proactive protocols such as OLSR in the networks with
high and dynamic traffics and more mobility as well.

287



Fig. 5. Hello and TC messages

Fig. 6. MPR counts

Figures 5 shows numbers of hello and TC messages have
been sent to discover new routes in 1-hop and 2-hop adjacent
nodes. Hello messages are sent to only 1-hop adjacent nodes.
These messages are used to discover information about new
local links and adjacent nodes. However, MPR nodes broad-
cast TC messages in 2-hop adjacent routers to exchange the
topological information.

OLSR reduces overhead of flooding by using MPRs. It
reduces number of host that broadcast control messages in
MANET. Although, OLSR reduces overhead of network, it
needs more resources such as bandwidth than AODV protocol.
This is because it must maintain the routing tables for all the
possible routes.

V. CONCLUSION

In this paper, two well known routing protocols in MANET
are presented and evaluated. AODV is a reactive routing
protocol that each node maintains a routing table containing

one entry to every node in the region. This entry includes
information about the cost and the path to destination. The
OLSR protocol is an optimized version of link state protocol.
It is a proactive protocol which frequently floods the incoming
control messages including routing tables to its neighbors.
Simulation results in our proposed scenario demonstrated that
the OLSR enhances the end-to-end delay at least 22% in
comparison with AODV. Although, OLSR reduces overhead
of network, it needs more resources such as bandwidth than
AODV protocol since it must maintain the routing tables for
all possible routes
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