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Abstract— In this paper our main focus is on the performance
evaluation of selected routing protocols in WLAN based Wireless
Sensor Networks (WSNs). A comparative analysis of routing
protocols such as Ad-hoc On-demand Distance Vector Routing
System (AODV), Dynamic Source Routing (DSR) and Optimized
Link State Routing (OLSR) is been evaluated with respect to
different network parameters like network end to end delay
Joad, and throughput in different scale of sensor network
scenarios to analyses the best performing protocol. It has been
observed that Simulation results indicate that OLSR gives
minimum network load in all three scenarios while AODV gives
best throughput in small scale network but in medium and large
scale networks, DSR is better. So with respect to terms of delay,
OLSR is more efficient in small and medium scale network while
AODV is insignificant improved in large networks. Apart from
this the concept of cooperative communication using WSN is also
implemented and the outcome of the protocols and efficiency of
sensors network and cost effective.
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Introduction

Its obvious that application of wireless sensors
network has got its significant importance in every
field of life from defense to medical and education..
Tin sensors network the sensors are called nodes and
each node is connected to its neighbor node which
communicate to send and receive data wirelessly.
Sensors of the same applications form to their groups
which form to cluster of nodes. Sensors network may
be of two types either static or actor sensors based
upon the application.
Adhoc networking can be implemented using sensors
networks but their some issues regarding sensors networks e.g.
Security, best routing and power [1]. Routing has been a core

challenge in ad-hoc networks for last few years. Traditional routing
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schemes are not applicable in sensor networks due to their small size,
low battery life and ad-hoc nature. Low Battery Power is still a big
constraint in ad-hoc networks especially in Wireless Local Area
Networks (WLANSs) based wireless sensor network. WLANs give
higher data rate as compared to Bluetooth and ZigBee. A large
number of routing protocols have been designed specifically for
WSNSs. These protocols gives different traffic rates, delay and
throughput ranges. But due to mobility, ad-hoc nature, senor
deployment and small size of nodes, these protocols are not able to
fulfill the required performance in all scenarios. Keeping all these
limitations in mind, there is a need to develop efficient routing
algorithms in WLAN based sensor networks [2],[3]. Our objective
is to perform performance analysis of routing protocols in
WLAN based WSNs against three metrics; End to End delay,
throughput ad network load in small, medium and large scale
networks. The choice of best routing protocol in a network
guarantees improved network performance and efficiency.
I1. ROUTING PROTOCOLS

A. Ad-hoc On-demand Distance Vector Routing System
(AODV)

Ad-hoc On-demand Distance Vector Routing System
(AODV) is a reactive on request protocol. AODV is
engineered for Mobile infrastructure-less networks. It
employs the on-demand routing methodology for formations
of route among network nodes. AODV satisfies unicast,
multicast and broadcast routing. AODV routing protocol
directs packets among mobile nodes of wireless ad-hoc
network [7].

Dynamic Source Routing (DSR)

Dynamic Source Routing (DSR) is a reactive on-request
procedure and its root exists in source routing. In DSR, every
network node moves in its own header, a whole and well

organized list of network nodes over which packet crosses.
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This protocol includes two main stages: route detection and
route conservation. DSR does not include constant hello
packets plus it is beacon less protocols [8].
C. Optimized Link State Routing (OLSR)
Optimized Link State Routing (OLSR) is proactive table
focused practice. OLSR has intermittent nature due to which
it produces massive overhead. For compensation, Multipoint
Relays (MPRs) are used by OLSR to minimize larger
overhead. MRPs are chosen by every node as set of adjacent
nodes and just these specific MRPS are liable to transmission
of data. OLSR needs not to use consistent control
communications distribution due to the fact that each node
sends control communications intermittently. [8]
1.

Out of a large number of applications, some demand higher data
rates while some applications require minimum delay. Routing has
been a major challenge in WLAN based

Wireless sensor networks for past few years. Researchers have

SURVEY OF RELATED WORK

made a huge research on routing algorithms to resolve routing
issues. A research was made on performance analysis of
routing protocols by making use of NS2 simulator. AODV,
DSR, DSDV and TORA had been simulated using NS2. DSDV
takes better time delay when compared with AODV and TORA
[3].

In [4], simulation was performed in Qualnet simulation
platform. For low and moderate node density, AODV give
excellent performance. In case of high density traffic, DSR
and OLSR are best than AODV. Wireless sensor networks are
such a wide research area that there is no single up to date
survey on wireless sensor networks. Performance study of
WSN*s in small, medium and large networks against End-to-
End (ETE) delay, load and data rate is accomplished in [5].

IV. RESEARCH PROBLEM & MAIN CONTRIBUTION
The main problem is that the traditional routing protocols
are not applicable in in WLAN based WSNs due to their low
battery power, small size, low storage and processing power
and ad-hoc nature.
The fundamental goal of this research is to explore

performance evaluation of Reactive and Proactive routing

protocols in WLAN based WSNs such as AODV, DSR and
OLSR. Performance analysis of AODV, DSR and OLSR
routing protocols will be made against three metrics named
delay, network load and throughput in small, medium and
large scale networks scenarios. The choice of best routing
protocol would ensure better performance and good QoS.

V. SIMULATION MODEL
OPNET Modeler 14.5 network simulator is used to analyze

AODV, DSR and OLSR routing protocols in WLAN based
WSNSs. These protocols are compatible in WLAN based
WSNs and previous researches indicated that they have better
performnace.Here, the performance of these protocols will be
evaluated in small, medium and large scale network against
delay, throughput and network load. Small scale network
contains 20 nodes, medium scale with 40 nodes and large
scale network takes 80 nodes. The simulation model is
represented in Fig. 1. The general parameters for simulation

scenarios are given in Table 1.
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packet transfer time and broadcast delay plus other delays at
route discovery and conservation. The quantity of data
transmission from source to destination network node in a
given specified amount of time. It is dignified in byte/sec.
Network load (NL) shows net load which indicates in bits
per second. Work load is sometimes also called as Network
Congestion. When traffic load exceeds than link capacity
then it is almost impossible for network to handle the traffic

thus creating congestion in the network.
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Simulation Parameters Values
No. of Nodes 20, 40, 80
Simulation Time 120 sec.
Simulation Area 1000 m?
Data Rate of nodes 11 Mbps
Traffic FTP (High Load)
Routing Protocols AODV, DSR and OLSR

Now three network metrics are defined; End-to-End delay,
throughput and network load. ETE delay is described by way of
time engaged by an envelope to be communicated through a
network from source to destination. It comprises retransmission
delays on Media Access layer (MAC), In our simulations, there
sensor networks are considered, firstly in a small scale network,
20 nodes are selected with one stationary WLAN server. These
nodes are interconnected in star topology. Area of the network is
1000 x 1000 meters. IPv4 scheme is applied to entirely nodes and
File Transfer Protocol is used as great traffic load. Each WLAN
node has data rate of 11 Mbps. Similarly, a medium scale network
is with 40 nodes and large scale networks is consisted of 80
nodes. Fig. 2 depicts a large scale WSN model for 80 nodes. All
the remaining simulation parameters are same for these two

networks.

TR ek

Rorveaest AN Vheats S oo N
R R e e — -

DU U ROO VDR ArDW!
e

)

&

3
i
i

i
LELRL
AR

L 5 8

Pig il
| 8§ 8 8

| B 8
B

i B
ainy
.
r;

:

ak

i 8 2
. B B

;
!

MEELERLRLR
a8

VI. SIMULATION RESULTS

After running simulations, the following results are
obtained. Fig. 3,4 and 5 disputes simulation results of delay,
network load and throughput for AODV in small, medium
and large scale networks, respectively. Delay is represented
in seconds while throughput and network load in bits per

seconds.

Nodes Parameters AODV DSR OLSR
Delay (sec) 0.020 0.024 0.011

20 Network Load (Kbps) 2500 1700 1300
Throughput (Kbps) 2800 2000 1500

Delay (sec) 0.033 0.060 0.013

40 Network Load (Kbps) 3000 3000 2000
Throughput (Kbps) 3700 4200 3000

Delay (sec) 0.10 0.17 0.015

80 Network Load (Kbps) 3100 2900 2800
Throughput (Kbps) 6200 13000 11000
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%]ASs_Thesis-AODY_20-DES-1; | -+|AS_Thesis-ADDY_BO-DES-1;

The results for delay, network load and throughput for DSR can
be observed in Fig. 6, 7 and 8 when it is implemented in all the

three previous scenarios.

*|AS_Thesis-DSR_20-DES-1:
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Similarly, OLSR is implemented in all the three
experimental scenarios. Fig. 9 is detecting results for the

three observed parameters for small scale network. The

simulation results for medium scale network are shown

L REFERENCE

in fig. 10 while fig. 11 is representing the outputs for

large scale network.
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VII. CONCLUSION

The entire results of small, medium and large
scale networks are mentioned below in table 2. It
is concluded from the table that in terms of
delay, the efficiency of OLSR is more than
100% in small and medium scale network as
compared to the other two protocols while
AODV is significantly (>50%) better in large
networks. In case of network load, OLSR gives
minimum load in all three scenarios. However,
AODV gives best throughput in small scale
network which is 40% more than DSR and 86%
higher than OLSR. DSR is better than AODV
and OLSR by a factor of 13% and 40%
respectively, in  medium scale network.
Similarly, in large scale network it is better by a
margin of 47% and 18%.

In future work, similar performance
comparison of routing protocols can be made by
changing the deployment scenario of the sensor
nodes. In  WSNs, the deployment and
arrangement of sensor nodes is variable so it
would be of significant concern to study that

aspect of these networks.
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