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Abstract
The routing is most quintessential issue in MANET networks. 
In MANETs the nodes are free to move, it has no fix structure 
and topology. In MANETs the routing policy is answerable for 
the performance of the network. In this paper, we deliberate the 
performance of latest routing protocol i.e. IFGRP in contrast 
with Tuned OLSR comparing the parameters load, delay and     
throughput. Tuned OLSR is the better version of the OLSR 
routing protocol, which uses the proactive type routing. IFGRP 
is hybrid type routing algorithm. The IFGRP is better version of 
GRP routing protocol. There comparative study has shown that 
the Tuned OLSR perform better than IFGRP, but suited for large 
dense networks. The whole study is carried using the OPNET 
simulator version 14.5.
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I. Introduction
Ad-Hoc Networks (MANETs) are mobile networks that 
communicate with each other without the need to a central structure 
also; the MANET networks are specific type of networks without 
infrastructure. Ad hoc network is a collection of mobile nodes that 
communicate with each other without any centralized control and 
infrastructure [1]. There are a number of issues which affect the 
reliability of Ad-hoc networks and limit their viability for different 
scenarios; lack of centralized structure within MANET requires 
that each individual node must act as a router and is responsible 
for performing packet routing tasks; this is done using one or 
more common routing protocols across the MANET therefore 
the Routing in MANETs is a key issue. The major reason for 
this is the constant change in network topology because of high 
degree of node mobility [10]. Here, each node act as router and 
has communication and routing ability. These networks have a 
fixed range, where the communication is possible. The range 
of the network is increased or decreased as per requirement. 
Routing protocols used in MANET network are divided into 
three categories: Proactive Reactive and Hybrid. Proactive routing 
protocols are table- driven protocols and they always maintain 
current up-to-date routing information by sending control messages 
periodically between the hosts which update their routing tables. 
The proactive routing protocols use link-state routing algorithms 
which frequently flood the link information about its neighbours. 
Reactive or on-demand routing protocols create routes when they 
are needed by the source host and these routes are maintained 
while they are needed. Such protocols use distance-vector routing 
algorithms. The hybrid routing adopt the characteristics of both 
the reactive and proactive routing algorithms [2]. In this paper 
we evaluate the performance of IFGRP and TUNED OLSR using 
parameter load, delay and throughput. The organization of the 
paper is as follows. We explain routing protocols in section II, 
related works are discussed in section III, section IV explains the 
simulation and performance metrics, section V explains the results 
of simulations and finally section VI concludes the paper.

II. Routing Protocols
In this paper we considered two routing protocols:

A. IFGRP
The IFGRP is “INITIAL FLOODED GEOGRAPHICAL 
ROUTING PROTOCOL”. This is the better version of GRP.  The 
IFGRP scale better for ad hoc networks mainly for two reasons 
one is that there is no necessity to keep routing tables up-to-date 
and second is that there is no need to have a global view of the 
network topology and its changes. Therefore, geographic routing 
protocols have attracted a lot of attention in the field of routing 
protocols for MANETs. These geographic approaches allow 
routers to be nearly stateless because forwarding decisions are 
based on location information of the destination and the location 
information of all one-hop neighbours [3]. Value of number of 
flood plays a vital role in performance of IFGRP. The initial floods 
are used “To bootstrap the network, all nodes initiate a full flooding 
throughout the network”. The value of number of flood must  be 
set manually, it is an positive integer value. The value depends on 
the time of simulation and the size of network. Suitable value of 
number of flood must be set as per various scenarios  to improve 
the efficiency of IFGRP.

B. Tuned OLSR
OLSR is a type of classical link-state routing protocol, which relies 
in employing an efficient periodic flooding of control information 
using special nodes that act as multipoint relays (MPRs). The use 
of MPRs daemons periodically exchange different messages in 
order to maintain the topology reduces the number of required 
transmissions, OLSR information of the entire network in the 
presence of mobility and failures. OLSR is an optimization version 
of a pure link state protocol [9]. The core functionality is performed 
mainly by using three different types of messages: HELLO, TC 
(topology control), and MID (multiple interface declaration) 
messages [4]. There are three types of control messages in OLSR. 
The first is TC (TOPOLOGY CONTROL), These are used to 
broadcast information about their own advertised neighbour which 
include at least the MPR selector list. Second is MID (MULTIPLE 
INTERFACE DECLARATION MESSAGES), they list all the AP 
messages used by the nodes.
The third type of message is “HELLO PACKET MESSAGE”, 
which is most important and play a heroic role in performance of 
tuned OLSR. This attribute is altered in OPNET by specifying the 
time interval of Hello packets exchange in seconds [6]. They are by 
default set on “2” for OLSR routing protocol. HELLO messages 
are sent to all the neighbours. These messages are used for finding 
the information about the link status and the host’s neighbours 
and MPR calculation [7]. The tuning of OLSR routing protocol 
is done by altering the value of HELLO PACKETS EXCHANGE 
among the nodes.

III. Releated Work
Tuning OLSR done by Yang Cheng Huang, Saleem Bhatti and  
Daryl Parker [5]. They conclude that OLSR routing performance 
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largely depends on the value of the HELLO interval timer. That is, 
the protocol throughput is im- proved by setting up useable routes 
quickly and this is related to how quickly neighbouring nodes 
are detected. So, we are currently working on a fast neighbour 
detection mechanism, which could improve the performance. In 
my previous paper , I proposed the IFGRP. This work is done 
in paper “INNOVATION OF IFGRP AND PERFORMANCE 
ASSESSMENT OF OLSR, GRP AND IFGRP [10]”. The 
simulation study has shown that OLSR routing protocol perform 
better in term of load and delay. In contrast with IFGRP routing 
protocol the GRP perform better than the IFGRP in term of 
Load and Delay. The performance of OLSR is average case in 
term of Load and Delay. IFGRP protocol shows good results 
for the number of packets received and sent. Again the OLSR 
place at average place. The most important performance metric is 
Throughput. The new protocol discussed in the paper i.e. IFGRP 
shows the excellent unmatched throughput. Improvement over 
the OLSR Routing Protocol in Mobile Ad Hoc Networks by 
Eliminating the Unnecessary Loops by Shahram Behzad, Reza 
Fotohi [4]. They conclude that we improve the OLSR routing 
protocol by eliminating the unnecessary loops. The results of 
their simulation show that the changed OLSR routing protocol 
(the suggested method) causes a significant improvement in the 
criteria of package delivery rate and throughput. The reason for this 
improvement is that, instead of eliminating all of the packages that 
fell into the loop, we gave theses package, by setting conditions, 
the second chance to reach the destination and consequently, in 
this case, more packages reached to the destination and finally, the 
package delivery rate and the throughput is improved by about 20 
percent in comparison with the conventional OLSR.
The most studies has shown that the Tuned OLSR most suited 
for large networks. Performance Evaluation of AODV, DSR 
and OLSR Mobile Ad hoc Network Routing Protocols using 
OPNET Simulator by S.Meenakshi Sundaram, Dr.S.Palani and 
Dr. A. Ramesh Babu[8].They conclude The results show that 
OLSR has the best results in terms of delay; load whereas AODV 
has the best throughput. AODV and OLSR perform well with 
large network sizes and high mobility, whereas DSR protocol 
performs at an acceptable level with lower mobility and smaller 
network sizes. The simulation results proved and confirmed that 
in certain contexts, one of the routing protocols will give a better 
performance than the other. However, when the context changes, 
the first protocol’s performance will degrade whereas the second 
protocol’s performance will improve.

Table 1: Simulation Parameters And Performance Metrics
MAX SIMULATION SIZE 600 SECONDS
ENVIRONMENT SIZE 250 * 250
NO. OF NODES 50 , 100
ROUTING PROTOCOL IFGRP, TUNED OLSR
DATA RATE 1025
SPEED 10 m/s
TRAFFIC TYPE FTP
NO. OF INITIAL FLOOD FOR GRP

HELLO INTERVAL 1 SECOND FOR TUNED 
OLSR ONLY

SIMULATOR OPNET
The performance of the simulated results is analysed according to 
different performance metrics. The following performance metrics 
are employed in this study:

Throughput-Throughput is total packets successfully • 
delivered to individual destination over total time divided 
by total time.
Delay- It is the ratio of time difference between every packet • 
sent and received to the total time difference over the total 
number of packets received.  
Load- Load represents the total load in bit/sec that all higher • 
layers submit to wireless LAN layers in all WLAN nodes of 
the network.

V. Results

A. Load
Fig. 1 and 2 are showing the load for the IFGRP and Tuned OLSR 
routing protocol. The Tuned OLSR has shown the less load than 
the IFGRP.The load for tuned OLSR is almost same for 50 and 
100 nodes. For IFGRP it increases.

Fig. 1: Load (50 Nodes)

Fig. 2: Load (100 Nodes)
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B. Delay
The fig. 3 and 4 are showing the delay. The Tuned OLSR has 
shown less delay than IFGRP.The delay very small , it hardly 
affect the performance.

Fig. 3: Delay (50 Nodes)

Fig. 4: Delay (100 Nodes)

C. Throughput
The fig. 5 and 6 are showing the throughput for the Tuned 
OLSR and the Initial flooded geographical routing protocol. The 
throughput is the most important metric to gauge the performance 
of an routing protocol. The throughput is most anticipated factor 
for any routing protocol. The throughput is the successful delivery 

of packets to the destination. The IFGRP in contrast with Tuned 
OLSR shows the much grander throughput. The throughput of the 
IFGRP is unmatched with Tuned OLSR. The load also increase 
with the throughput. Throughput and Load depends on each other. 
Increase in throughput also increases the load and vice-versa. 
The throughput for the 50 and 100 nodes for Tuned OLSR is 
around same. The performance of  Tuned OLSR is completely 
depending on hello interval. The value for any number of nodes 
will remain same. The value taken is “1” for hello interval, which 
produce throughput 100000 bits/ second for 50 and 100 nodes. 
The IFGRP routing protocol shows the different throughput for 
50 and 100 nodes. The throughput increase with the number of 
nodes. It shows around throughput of 150000 bits/ second for 50 
nodes and around 350000 bits/second for 100 nodes.

Fig. 5: Throughput (50 Nodes)

Fig. 6: Throughput (100 Nodes)
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VI. Conclusion
The simulation study has shown that the Performance of the Tuned 
OLSR with hello interval “1”, has shown the same results for 
the 50 and 100 nodes. The previous simulations has shown that 
the OLSR most suited for large networks, where as the Tuned 
OLSR has shown the same performance in all the parameters. The 
IFGRP performance is governed by the parameter “Number of 
initial flood”, this value is set manually in integer form as per the 
simulation time. Here, the value is taken 90 for initial flood. The 
IFGRP throughput is outstanding and much greater than OLSR 
for 50 as well as 100 nodes. The load and delay shown by the 
IFGRP is greater than Tuned OLSR, but the load increase with 
the throughput. The delay factor is hardly matter , it least affect 
the performance. 
The throughput for the IFGRP increase with the increase in nodes. 
The IFGRP is one of the best routing algorithm which shows the 
most throughput. The overall conclusion of our simulation study 
is that the IFGRP is hybrid routing protocol and it has shown 
much better result than the tuned OLSR.
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