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ABSTRACT

Mobile Ad Hoc networks is a network in which energy is a main constraint and selection of a
protocol that minimizes the energy usage is a key issue. Mobile Ad hoc network communicates
with other nodes, without the help of base station and Communication is possible by forwarding
a data unit consisting of control information and user data known as packets from one node to
other. Furthermore, another key issue in mobile ad hoc networks is routing since the nodes are
in mobility and tend to change the paths and move out of the network. The evaluation of energy
efficient routing protocols can be effectively performed using NS3. Three types of routing
protocols can be seen, Reactive, Proactive and Hybrid and in this paper, AODV a reactive
protocol and OLSR a proactive protocol is compared and Delivery ratio of packets, Packet Loss
and count of packets received are evaluated to analyze the energy efficiency of protocols based
on these metrics.

Keywords: Routing protocols, AODV, OLSR, PDR, Throughput, Energy.
1. INTRODUCTION :

Mobile Ad Hoc Network is a dynamic, and self-configurable network mainly used for specific tasks,
where fixed base station is unavailable [1]. Mobile Ad Hoc Network can be used in tasks such as
Military Operations [2], natural disasters, or any mission-specific purposes. As mobile ad hoc
network is not based on fixed infrastructure [3], the path selection from source to destination is
dynamically discovered, and network nodes communicate with each other by redirecting the packets to
the next node, only if the next node is within the network coverage area [4]. So, the selection of the best
itineraries to the destination from the source is the key issue since the nodes in the network are in
mobility and can move away from its neighboring nodes [5] at any point in time. A new path is
reestablished during the unavailability of nodes for forwarding packets [6]. Another main problem in
the mobile ad hoc network is the energy use of each node in network communication [7] since nodes in
ad hoc networks rely on the battery and battery is a constraint in MANETS [8]. So, if the energy efficient
protocols are used energy consumption of the nodes can be minimized [9] for the route discovery. Three
types of routing protocols are available for MANETS, including proactive protocols, reactive and hybrid
protocols [10]. The constructive protocol initially performs the route discovery and later routes during
the transmission are updated [11]. In the reactive protocol, route discovery is performed at each node
while the packets are forwarded [12]. Furthermore, hybrid protocols use the Proactive as well as reactive
protocol characteristics. In this paper, the Optimized Link State Routing (OLSR) Protocol and
the Ad Hoc On-Demand Distance Vector (AODV) reactive protocol are compared and evaluated
to conclude that in other Parameters such as the transmission ratio of packets, loss of packets and count
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of received packets, this protocol can reduce energy consumption and performance evaluation
is obtained.

2. RELATED WORKS :

A Mobile Ad Hoc Network can be analysed using several Simulators, many researchers have chosen
and analysed MANET routing protocols using Network Simulator 3, and evaluated the efficiency and
drawbacks of routing protocols based on different scenarios and quantitative metrics, some of the
analysis performed during the past decade are given in Table 1.

Table 1: Review of Performance analysis in AODV and OLSR protocols.

S. No. Simulation Analysis Focus Reference

1 A modified protocol ESPR- [ Distance calculation is | K. Prabu
OLSR is evaluated in NS3. performed between the | [1]
nodes to reduce overhead.

2 OLSR and AODV protocols | End to End Delay, Packet, | Rakesh Kumar Jha

are evaluated using NS3. and several quantitative | [3]
metrics are analyzed.
3 A protocol called square [ Non-overlapping clusters | Salma S. Mohamed
cluster-based routing protocol | are selected and evaluated | [4]
is evaluated using NS3. using different metrics.

4 Buffer Enabled Ad hoc On- | Distributes the load over a | Banerjee, A
demand Multipath Distance | single node among other | [5]

Vector (BE-AOMDYV) | nodes.
algorithm is evaluated using
NS3.

5 The node disjoint energy- | This method proved to be | Anita, R
efficient multipath routing | energy efficient and | [6]

(NDE-MR) is evaluated using | remarkably decreased
NS3. energy consumption.

6 Environs Aware Neighbor- | Various  metrics  like | Banumathi
knowledge based Broadcasting | throughput, bandwidth are | [7]
(EANKBB)using NS2. analysed.

7 Adaptive-gossiping routing | Adaptive-gossiping is | Lee, A
algorithm is evaluated using | compared with flooding and | [9]
NS3. static gossiping algorithms.

8 Energy efficient probabilistic | Route Requests are sent on | Kumar, S
broadcasting (EEPB) is the | the basis of the remining | [10]
proposed algorithm is | energy in the nodes
evaluated using NS3.

9 Reference Point Group | Link  stability analysis | Oo, M
Mobility model is evaluated | based on the maximum | [11]

using NS3. duration of link stability in
DSDV and OLSR
protocols.
10 Performance evaluation of | Energy Consumption and | Feeney, L
DSR and AODV using | incremental cost, [12]
simulator,

11 Enhanced  distance  based | The behavior of the | Ruiz
(EDB) algorithm is evaluated | protocol and coverage is | [14]
using NS3. evaluated and enhanced.
12 Load the Balanced Termite | Finding the reliable and | Kiran, M
method is evaluated wusing | strong path for the | [15]

simulator. transmission.
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3. METHODS :

The assessment is performed using energy-efficient protocols such as AODV and OLSR, and the study
and comparison of various quantitative metrics is conducted.

AODV

A reactive protocol for ad hoc networks is the Ad Hoc On Demand Distance Vector (AODV) and this
protocol preserves a routing table containing the entries required to find the routes [16]. The next node,
sequence number, and hop count are the three key entries that can be used in the AODV protocol routing
table [17]. The AODV protocol distinguishes routes from source to destination by broadcasting [18],
requesting a response message to all of its neighboring nodes [19], and seeks a correct route from source
to destination. After the broadcasting of RREQ messages using the AODV protocol, there is the
possibility of discovery of more than one routes [20], in such cases the routes with the maximum
sequence number are selected [21] for data transmission. Whenever a new route node is chosen as the
source-to-destination route, the sequence number is modified [22]. The selection of new node for the
route discovery happens when a node fails or drops out of a network [23].

OLSR

The Optimized Link State Routing Protocol is a proactive Mobile ad hoc network protocol and it is a
table-driven protocol [24]. The OSLR protocol discovers its route from source to destination by regular
exchange of topology information with its neighboring nodes [25]. Multi Point Relays (MPR) are a
group of nodes chosen by the OLSR [26] control traffic exchange protocol. The MPR nodes are
neighbour nodes of the source node, which has initiated route discovery [27]. The selected MPRs are
only responsible for flooding the control traffic to the neighboring nodes [28], which further reduces
the number of transmissions [29]. Once the MPRs discovers the shortest path, the Link state is
exchanged periodically among MPRs [30].

4. RESULTS AND DISCUSSIONS :

Network Simulator 3 (NS3) is an open-source simulator which makes it possible to simulate with
discrete node count. In the proposed work simulation, 50 nodes are simulated, and the number of sinks
is 10, propagation model used is Constant Speed Propagation Delay, propagation loss model used is
Friis, Position Allocator is Random Rectangular Position Allocator, Mac is Adhoc Wifi Mac, Mac
Standard is 802.11B, Bps is 2Kpbs, Total simulation time is 120 seconds, Node pause time is 0. Protocol
used in this proposed work is AODV and OLSR and both the protocols are evaluated on the basis of
the above-mentioned scenarios.
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Fig. 1: No of Lost Packets and Delay in seconds in AODV protocol.
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In the simulation initially the protocol AODV is analysed for Bitrate flow, the number of
packets lost and lag in seconds to receive the packets. Figure 1 shows the Bitrate flow, the
number of packets lost and lag in seconds to receive packets based on total flow count. In this
simulation total flow count is 2 and flow bit rate is good in bits per second in AODV. Figurel also
analyses the number of lost packets during the transmission. Furthermore, delay in seconds to receive
the packets. The delay in the packet increases at the end of transmission.
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Fig. 2: Rate of received packets and Packets Received analysis in AODV protocol.

Figure 2 shows the rate of received packets and Packets Received in AODV protocol. The receive rate
of AODYV protocol is stable during initial 100 seconds, and a sudden raise is visible in the diagram at
the end in the simulation, which shows that the protocol requires 100-second duration to transmit the
packets and then it is received at the destination.
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Fig. 3: Comparison of AODV and OLSR protocol based on Receive Rate.

Figure 3 shows the comparative analysis of AODV and OLSR protocols on receive rate. The received

rate of both protocols is stable.
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Fig. 4: Comparison of AODV and OLSR protocol based on No. of packets received.

Demonstration of a comparative analysis focused on the received packets count under the protocols
AODYV and OLSR are shown in Fig.4. In comparison to the OLSR protocol, the received packets count
using AODV is high.

5. CONCLUSION :

Performance can be analysed from the NS3 simulation performed on AODV and OLSR that receives
the rate of OLSR decreases along with the time. Furthermore, the number of packets received in AODV
is highly compared to OLSR. So, when time elapses AODV can do the maximum usage of residual
energy and Elevates the lifespan of the network and reduces the loss of packets. The evaluation of both
the protocol is performed by changing the simulation scenarios such as the node count, Period of
simulation and flow count. Furthermore, it is evaluated that AODV has better performance than OLSR.
The future work can include simulation metrics such as efficiency, delay and further evaluation can be
conducted.
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