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Abstract— MANET is combination of mobile nodes which uses multi hop transmission for communication. Due to highly

dynamic topology, routing in MANET is challenging task, moreover presence of malicious nodes make the overall network
very insecureFinally, we propose an approach to improve the efficiency of Reactive Routing protocols.The main classes of
MANET routing protocols are Proactive, Reactive and Hybrid. In this paper we compare performance of Proactive routing
protocol by focusing on Optimized Link State Routing (OLSR) and Reactive Routing Protocol by focusing on Ad Hoc On
Demand Distance Vector (AODV) and Gathering-based Routing Protocol (GRP). In this paper our simulation tool is
OPNET modeller. The performance of these routing protocols is analysed by three metrics: delay, network load and
throughput. This paper presents a performance analysis of three Mobile Ad Hoc Network (MANET) routing protocols –
AODV, OLSR and GRP under the two mobility models i.e. Vector Mobility Model and Random Way Point. The final
evaluation results to obtain route stability, so as to Improve routing efficiency as well by Vector mobility model.
Keywords— MANET, AODV, OLSR, GRP, OPNET Simulator, Vector Mobility Model, Random Way Point Mobility Model

I. INTRODUCTION
A MANET is a multi hop ad-hoc wireless network and self
configuring network of mobile routers connected by wireless
links (sometimes called a Mobile Mesh Network) the union of
which forms an arbitrary topology. Interest in MANETs is due
to the promise of ubiquitous connectivity beyond that
currently being provided by the Internet. Firstly, MANETs are
easily deployed allowing a plug-and-communicate method of
networking. Secondly, MANETs do not need central
management so used in military operations where units are
moving around the battle field and a central field cannot be
used for synchronization [1]. Thirdly, MANETs need no
infrastructure, thus reducing the cost of establishing the
network so useful in disaster recovery where there is not
enough time or resources to install and configure an
infrastructure. The growth of technology and the increase in
wi-fi capable laptops, mobile phones, MP3 players and other
small portable devices has created a genuine reason for the
population of MANET [2]. wireless networks are receiving an
increasing interest due to the possibility of ubiquitous

communications they offer. In particular, mobile ad hoc
networks (MANETs) enable users to maintain connectivity to
the fixed network or exchange information when no
infrastructure, such as a base station or an access point, is
available. This is achieved through multichip communications,
which allow a node to reach far away destinations by using
intermediate nodes as relays. The selection and maintenance
of a multichip path, however, is a fundamental problem in
MANETs. Node mobility, signal
Interference and power outages make the network topology
frequently change; as a consequence, the links along a path
may fail and an alternate path must be found. To avoid the
degradation of the system performance, several solutions have
been proposed in the literature, taking into account various
metrics of interest. A method that has been advocated to
improve routing efficiency is to select the most stable path [1],
[2], [3],[6], so as to avoid packet losses and limit the latency
and overhead [5] due to path reconstruction (routing
instability).
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Here we focus on vector and random way point mobility
model [1], and we consider nodes moving according to the
vector mobility model, According to such model, each node
alternates periods of movement move phase) to periods during
which it pauses (pause phase); at the beginning of each move
phase, a node independently selects its new direction and
speed of movement [1], [2], Speed and direction are kept
constant for the whole duration of the node move phase.

II. AD-HOC ROUTING PROTOCOLS
This section describes the main features of three
protocols AODV (Ad hoc On-demand Distance Vector)
[1] and OLSR (Optimized Link State Routing) [2], GRP
(Gathering-based Routing Protocol) [3] deeply studied
using OPNET14.5.
A. AODV ((Ad hoc On-demand Distance Vector)
AODV is an on-demand routing protocol. The AODV [9]
algorithm gives an easy way to get change in the link
situation. For example if a link fails notifications are sent
only to the affected nodes in the network. This notification
cancels all the routes through this affected node. It builds
unicast routes from source to destination and that’s why the
network usage is least. Since the routes are build on
demand so the network traffic is minimum. AODV does
not allow keeping extra routing which is not in use [10]. If
two nodes wish to establish a connection in an ad hoc
network then AODV is responsible to enable them to build
a multihop route. AODV uses Destination Sequence
Numbers (DSN) to avoid counting to infinity that is why it
is loop free. This is the characteristic of this algorithm.
When a node send request to a destination, it sends its
DSNs together with all routing information. It also selects
the most favorable route based on the sequence number
[10]. There are three AODV messages i.e. Route Request
(RREQs), Route Replies (RREPs), and Route Errors
(RERRs) when the source node wants to create a new route
to the destination, the requesting node broadcast an RREQ
message in the network [9]. The RREQ message is
broadcasted from source node A to the destination node B.
The source node A broadcasts the RREQ message in the
neighbour nodes. When the neighbour nodes receive the
RREQ message it creates a reverse route to the source node
A. This neighbour node is the next hop to the source node
A. The hop count of the RREQ is incremented by one. The
neighbour node will check if it has an active route to the
destination or not. If it has a route so it will forward a
RREP to the source node A. If it does not have an active

route to the destination it will broadcast the RREQ message
in the network again with an incremented hop count value.
The procedure for finding the destination node B. The
RREQ message is flooded in the network in searching for
finding the destination node B. The intermediate nodes can
reply to the RREQ message only if they have the
destination sequence number (DSN) equal to or greater
than the number contained in the packet header of RREQ.
The intermediate nodes forward the RREQ message to the
neighbor nodes and record the address of these nodes in
their routing cache. This information will be used to make
a reverse path for RREP message from the destination
node. The RREP reached to the originator of the request.
This route is only available by unicasting a RREP back to
the source. The nodes receiving these messages are cached
from originator of the RREQ to all the nodes.
When a link is failed an RERR message is generated.
RERR message contains information about nodes that are
not reachable. The IP addresses of all the nodes which are
as their next hop to the destination.
B. OLSR (Optimized Link State Routing)
It is a proactive routing protocol and is also called as table
driven protocol because it permanently stores and updates
its routing table. OLSR [2][8] keeps track of routing table
in order to provide a route if needed. OLSR can be
implemented in any ad hoc network. Due to its nature
OLSR is called as proactive routing protocol. Multipoint
relay (MPR) nodes in the network do not broadcast the
route packets. Just Multipoint Relay (MPR) nodes
broadcast route packets. These MPR nodes can be selected
in the neighbor of source node. Each node in the network
keeps a list of MPR nodes.
This MPR selector is obtained from HELLO packets
sending between in neighbor nodes. These routes are built
before any source node intends to send a message to a
specified destination. Each and every node in the network
keeps a routing table. This is the reason the routing
overhead for OLSR [8] is minimum than other reactive
routing protocols and it provide a shortest route to the
destination in the network. There is no need to build the
new routes, as the existing in use route does not increase
enough routing overhead. It reduces the route discovery
delay.
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C. GRP (Gathering-based Routing Protocol)
Gathering-based Routing Protocol [9] combines the
advantages of Proactive Routing Protocol (PRP) and of
Reactive Routing protocol (RRP). Supporting the delay
sensitive data such as voice and video but it consumes a
great portion of the network capacity. While RRP is not
suitable for real-time communication, the advantage of this
approach is it can dramatically reduce routing overhead
when a network is relatively static and the active traffic is
light. However, the source node has to wait until a route to
the destination can be discovered, increasing the response
time.

Wireless MAC
Number Of
Nodes

Mobility Model

Data Rate
The goal of the proposed routing protocol (GRP) [5] is to
rapidly gather network information at a source node
without spending a large amount of overheads. It offers an
efficient framework that can simultaneously draw on the
strengths of PRP and RRP.

Routing
Protocols
Simulation Time

802.11

25

Vector Mobility,Random
Waypoint Mobility
11 Mbps

AODV,OLSR and GRP

5 minutes

III. EXPERIMENTAL SET UP
We used Network Simulation OPNET (optimized Network
Engineering Tool) Modeler version 14.5 in our evaluation.
The OPNET is a discrete event driven simulator. It
simulates the network graphically and its graphical editors
mirror the structure of actual networks and network
components. The modeler uses object-oriented modeling
approach. The nodes and protocols are modeled as classes
with inheritance and specialization.

The simulation parameters are summarized in
table 1.
Table 1: Network Parameters

Parameter

The development language is C. The simulation is
performed to evaluate the performance of routing protocols
with the vector mobility and random waypoint mobility
issue at FTP traffic. Therefore, different simulation
scenarios consisting of 25 nodes for AODV OLSR and
GRP is considered. The nodes were randomly placed
within certain gap from each other in 3.5×3.5 km office
environment for 25 nodes. The constant FTP traffic is
generated in the network explicitly i.e. user defined via
Application configuration and Profile Configuration. Every
node in the network was configured to execute AODV,
OLST and GRP respectively. The simulation time was set
to 5 minutes and all the nodes were configured with
defined mobility in space.

Value

IV. PERFORMANCE PARAMETERS
The following Performance Metrics has been
used for
evaluating the performance of various MANET routing protocols:

Simulator

Opnet 14.5

Area

3.5×3.5 Km

Network Load: The statistic represents the total data traffic (in
bits/sec) received by the entire WLAN BSS from the higher
layers of the MACs that is accepted and queued for transmission
End-to-end Delay: Represents the end to end delay of all the
packets received by the wireless LAN MACs of all WLAN nodes
in the network and forwarded to the higher layer. This delay
includes medium access delay at the source MAC, reception of all
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the fragments individually, and transfers of the frames via access
point, if access point functionality is enabled.
Throughput: Represents the total number of bits (in bits/sec)
forwarded from wireless LAN layers to higher layers in all
WLAN nodes of the network.

V. RESULTS

by the wireless LAN MACs of all WLAN nodes in the
network.
Throughput:
The average throughput for the network with 25 nodes is
shown in Figure 3 which reflects the usage degree of the
network resources for the typical routing protocols.

The simulation results are shown in this section in the form
graphs. Graphs show comparison between the three protocols by
varying different numbers of sources on the basis of the abovementioned metrics:

END TO END DELAY: FIGURE 2 SHOWS TH E
PERFORMANCE OF AO DV, OLSR AND GRP BY
EVALUA TING EN D TO END DELAY WITH
VECTOR MO BILITY AN D RANDOM WAYPOINT
MOBILITY
MODEL
25
NUMBERS
OF
SOURCES(S) WITH FTP TRAFFIC.

Fig 3: Throughput
It is the total number of bits (in bits/sec) forwarded from wireless
LAN layers to higher layers in all WLAN nodes of the network.
With, the maximum throughput is approximately 45.77kbps.
Throughput increases quickly for OLSR with increased number of
nodes. While AODV and GRP on the other hand has difficulties
in finding routes when number increases, which clear from the
figure.Figure 3 shows that OLSR perform better then

AODV and GRP routing protocols.
Network Load : Figure 4 shows Network Load. Here network
Fig 2: End-to-end Delay

It is the result of the time of data packets delivered to the
destination nodes minus the time of data packets
transmitted by the source nodes, and then divided by the
number of data packets received by destination nodes.
Represents the end to end delay of all the packets received

load for Vector Mobility and random waypoint mobility. It is the
total data traffic (in bits/sec) received by the entire WLAN Here
AODV for both mobility models having lesser network load than
others, while OLSR has the highest Network Load in the network.
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Protocols
OLSR

AODV

GRP

Average

Maximum

Minimum

Throughput (bits/sec)

Maximum

Minimum

Average

Network Load (bits/sec)

Minimum

Average

Max.

Parameters
Delay (sec)

performance metric viz., Packet Delivery rate, Network load shall
also be taken into consideration. Given the high interest within the
area of MANET routing protocols, there are many issues to be
researched and resolved before Given the high interest within the
area of MANET routing.
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