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ABSTRACT: Routing protocols are essential for delivery of data packets from source to destination in Mobile Ad
hoc networks (MANET). Optimized Link State Protocol (OLSR) is a table driven proactive routing protocol, with
readily available topology information and routes. The efficiency of the OLSR depends on its Multipoint relay
(MPR) selection. Various studies have been conducted to reduce the control traffic overheads by adapting the
existing OLSR routing protocol. Routing performance is improved by traffic shaping based on priority of the data
packet. In this paper, it is proposed to modify OLSR using swarm intelligence, Particle Swarm Optimization (PSO)
to reduce end to end delay and improve throughput in the network. Simulation was carried out for multimedia
traffic, and video streamed traffic in the network.
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I INTRODUCTION update topology information, Link-state messages are
Mobile Ad hoc Network (MANET) have periodically exchanged by the nodes. Multipoint
dynamic topology due to user’s mobility and due to replaying (MPR) strategy is used to minimize the
limited radio range are multihop in nature [1]. Due to flooding during each route updates. This is made
the dynamic nature strategies for efficient end-to-end possible by retransmitting the packets only to a set of
communication is different. Degradation of neighboring nodes called the multipoint relays of that
performance in the network is observed with an node. The MRP set is so selected that it connects to all
increase in traffic load. As performance lowers, nodes that are two hops away from it. Hello messages
problems such as packet delay, decreased throughput are used to get the one hop neighbors, and each node
crops up. Routing protocols used in the networks, forms a subset of one hop neighbors, which connects
determines the efficiency of the network. Most of the to all of its two hop neighbors as shown in Figure 1
routing protocol researches available in the literature [9]. A “shortest hop path algorithm” is used for
are based on efficient routing of packets hop by hop selecting optimal route to a destination using topology
[2-4] and medium access control [5, 6]. The information in the routing table. The optimal route
processing of queued packets using packet scheduling information is stored in a routing table. Thus, routes to
algorithms has a substantial effect on overall end-to- every destination are immediately available during
end performance and congestion avoidance. data transmission. MPR selection is important for
Most commonly used queuing is the First in efficient performance of OLSR, as smaller the MPR
First out (FIFO). The data packets to be transmitted set, less overhead is introduced in the network.
from a node are queued in a single line and forwarded E
using FIFO. But if the head of the line is blocked then D
it prevents other packets from being forwarded in
FIFO. To address this issue, fair queuing [7] is used to F
share the link capacity fairly for forwarding of A

multiple packets. Buffers are created where the data
packets are stored temporarily before transmission;
fair queuing forwards packets from the buffer. The
finish time of the packets is estimated, and packets
with earliest finish time are selected to be transmitted

first. B . G
Optimized link state routing (OLSR) is a Node 11 Hop | 2 Hop Neighbor MPR

proactive protocol, wherein each node maintain Neighbor

routing information to every other node in the B A.C.F.G D.E C

network. OLSR [8] is a point-to-point routing protocol

based on the traditional link-state algorithm. To Fig 1: Example for MPR selection
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Various studies have been conducted to reduce
the control traffic overheads by adapting the existing
OLSR routing protocol. Routing performance are
improved by traffic shaping based on priority of the
data packet. In this paper, it is proposed to modify
OLSR wusing swarm intelligence, Particle Swarm
Optimization (PSO), to reduce end to end delay and
improve throughput in the network by traffic shaping
at the network layer. The proposed methodology is
compared with existing OLSR routing protocol on
multimedia traffic and streaming traffic. Rest of the
paper is organized as follows: section II deals with
literature reviews related to this research; section III
introduces all the techniques used in the research;
section IV discusses the simulation results and section
V concludes the paper.

II RELATED WORKS

Shakkeera [10] proposed mechanism for
improving the delivery ratio of the packet and
throughput of MANET. The proposed method was
based on an optimization scheme adapted for OLSR.
The greedy algorithm is used in traditional OLSR for
MPR selection. The disadvantage of greedy algorithm
is that it forms overlap of nodes which leads to
performance degradation. In the proposed method, an
optimization scheme is used to select neighbor nodes
through which the control packets are transmitted.
Thus, reducing the extent of control overhead in the
network. “Necessity First Algorithm (NFA)” for
selection of the optimal MRPs is introduced in the
proposed method.

Ying Ge, et al., [11] proposed optimizations to
OLSR, for limiting the amount of control traffic
generated and to utilize links efficiently. The proposed
scheme uses a hierarchical mechanism to OLSR and is
called Hierarchical OLSR (HOLSR). HOLSR greatly
reduces the protocol overhead which improves
scalability in large size heterogeneous networks. The
OPNET simulations demonstrated that the proposed
protocol scales efficiently and overheads are
drastically reduced by avoiding frequent route
updates.

In wireless technologies, the emergence of
vehicular ad hoc networks (VANETS) is caused due to
the current advancements. There are frequent topology
changes and network fragmentations in these network
produced by the restricted coverage of WiFi and the
great mobility. Therefore, the challenging issue is
concerned about the above reasons that the central
manager entity is not present and routing packets by
the network. Hence, it is complicated to deploy
VANETs with an effective routing approach. Jamal
Toutouh et al., [12] presented an optimal parameter
setting of the OLSR, which is a famous mobile ad hoc
network routing protocol defined by a problem in
optimization. For the purpose of determining
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automatically optimal configurations of this routing
protocol, a series of representative metaheuristic
algorithms (PSO, DE, GA, and SA) are studied in this
manner. Additionally, for accurate evaluation of the
performance of the network under the proposed
automatically optimized OLSR, a collection of
realistic VANET scenarios (based in the city of
Malaga) has been defined. Compared to the standard
(RFC 3626) and many human experts, the proposed
tuned OLSR configurations outperform when
experimented making its utilization in VANETSs
configurations acquiescent.

Reza Firsandaya Malik et al., [13] proposed a
novel algorithm for MPRs selection in order to
improve the OLSR using particle swarm optimization
sigmoid increasing inertia weight (PSOSIIW)’s
performance. The enhancement of the particle swarm
optimization (PSO) in terms of simplicity and quick
convergence towards optimum  solution s
accomplished significantly by the sigmoid increasing
inertia weight. In order to sustain MPRs selection in
OLSR, degree of willingness, the packet delay of each
node and the novel fitness function of PSOSIIW are
introduced. The network simulator 2 (ns2) is
implemented to investigate the end-to end delay,
packet loss and throughput of the proposed approach.
The results obtained reveal the better performance of
the proposed OLSR-PSOSIIW over the standard
OLSR and OLSR-PSO specifically by means of end-
to-end delay and throughput. The benefits of
employing PSO for optimizing routing paths in the
MPRs selection algorithm are revealed by the
proposed OLSR-PSOSIIW.

III METHODOLOGY
A. Weighted Fair Queuing (WFQ)

Weighted fair queuing (WFQ) computes the
weights for each data packet. It is obtained by
multiplying the packet size with the inverse of a
weight for the associated queue and each packet is

start,

tagged with a start tag tn and finish tag

finish; , by the WFQ algorithm [14] as in (1) and (2)

respectively:
start,, = max {v (A (f[,n )) , finish, ,_, }

finish,,, =5, , + P,/

in i

(1)
)

where 7 is the sequence number of the packet of flow
. . Ale > .
i arriving at time (”") B is the packet size and

weight i [15]. The virtual time V(A(t)) is calculated
as in (3):
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where C is the channel capacity in bits/sec and

B . .
Fr0(1) i the set of backlogged flows at time t in error-

free fluid service.
The average data rate achieved using WFQ
is given by (4):
Rr,

i

data rate = ———
(547 +.ty)

(4)

R being the link data rate and NV active data flows.

B. Pulse Code Modulation (PCM)

Traffic is shaped to characterize Pulse Code
Modulation (PCM) using G.711 codec [16]. It
compresses 16-bit linear PCM to 8-bits logarithmic
data. The ITU-T Rec. G.711 presents two PCM audio
codecs called A-law and U-law. In this
implementation, 16-bit samples are passed to the input
of coder. For a given input x, the A-law encoding is as
in (5):

_ AN <L

- 1+In(A4) 4
(x)—sgn(x) 1+In(A|x|) 1< )
1+In(A) rhiih

)
where A is the compression parameter.
The p-law algorithm for encoding is as in (6):
In(1+ u|x
F(x):sgn(x)M -1<x<1
In(1+ u)

Where p=255 (8 bits).

(6)

C. Particle Swarm Optimization (PSO)

Particle Swarm Optimization (PSO) is a
technique for maximizing objectives to find
parameters by exploring the search space of given
problem. This technique, originated from swarm
intelligence and evolutionary computation [16]. The
swarm intelligence based on the observation of
swarming habits of birds and fish, and the
evolutionary computation to find a local or global
maximum. The PSO algorithm represents each
solution is a ‘bird’ in the search space and is referred
to as ‘particle’. It uses the objective function to
evaluate its candidate solutions, and operates on the
resultant fitness values. Candidate solution and its
estimated fitness, and velocity give the position of the
particle. It also remembers the best fitness value it
achieved till then during the algorithm’s operation
which is usually referred to as the individual best
fitness, and the candidate solution that achieved this
fitness, is the individual best position ‘pbest’. The best
fitness value attained among all particles in the swarm
which is called global best fitness, and the candidate
solution that attained this fitness, which is called the
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global best position or global best candidate solution
‘gbest’. The PSO algorithm includes three steps that
are reiterated until some stopping criteria is met [17]:
1. Fitness of each particle is evaluated.

2. Individual and global best fitness and positions are
updated

3. Velocity and position of each particle is updated.

If a directed graph G = (V, E) defines a
communication graph, where V is a set of n nodes and
E set of m edges. Each edge has the parameters of link
quality, jitter and packet dropped. These functions can
be formulated for a path as follows:

link quality(pi)ZL i=1,...k
jitter(pi)SJ i=1,...k
Packet_dropped(pi)SPD i=1....k

IV EXPERIMENTAL SETUP AND RESULTS

The simulation setup consists of 20 nodes.
The nodes are spread over 2000 meter by 2000 meter
with the trajectory of each node being random. Each
node runs a multimedia application over UDP. The
data rate of each node is 11 Mbps with a transmit
power of 0.005 watts. The simulations are run for 400
sec. The parameters used in the OLSR routing
protocol is shown in table 1.

Table 1: OLSR Parameters Used in Experimental

Setup
Hello interval in seconds 3
TC interval in seconds 7
Neighbor hold time in seconds 9
Topology hold time in seconds 21
Duplicate message hold time in seconds | 30
Addressing mode 1PV4

Table 2 gives details of the network layer
packet prioritizing. A weighted queuing approach is
adapted with the lowest priority for background traffic
and very high priority for streaming traffic, to
maintain the QoS of the network.

Table 2. Packet Shaping in the Network Layer

Individual Queue Limit for low priority | 32 Packets
data

Individual Queue Limit for low priority | 64 Packets
data

Weights assigned for streaming packet | 50
Weights assigned for multimedia | 30
packets

The average jitter is shown in Figure 2 for
OLSR and modified OLSR. It can be seen that the
proposed modified protocol reduces the jitter when
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compared to the existing OLSR. The jitter is reduces
in the range of 25% to 32% when compared the
classic OLSR. Though, the proposed optimization has
very less impact on the jitter.
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Fig 2: Average jitter for the proposed OLSR and
classic OLSR

The modified OLSR routing protocol
performance of data dropped and end to end delay is
shown in Figure 3 and Figure 4 respectively.
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Fig 3: Data dropped

The performance in terms of packet data
dropped improves considerably with the use of
proposed optimized OLSR. It is evident from the
graph that with the increase in time the proposed
optimized OLSR drastically reduces the number of
packets dropped when compared to both OLSR and
modified OLSR.

529

W smsfest- Mocifier OLSR_streainingPS0-DES-1
B smefost-ModiOLSR_streaming-DES-1
O sejest-OLSR _stream-DES-1

fime_average (in Voice.Packet End-to-End Delay (sec))

200 220 240 260 260 300 320 340 360 360 40i
time (sec)

Fig 4: End to end delay

Though the proposed optimized OLSR
performs better than the OLSR in terms of end to end
delay, modified OLSR performs the best as seen in
Figure 4. Figure 5 shows the throughput, and it is seen
that the proposed OLSR achieves better throughput
when compared to the traditional OLSR and modified
OLSR. It is also noticed that the proposed
optimization performs better with time, improving the
throughput by more 3% w.r.t OLSR and modified
OLSR.
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Fig 5: Throughput for various OLSR
V CONCLUSION

Various studies have been conducted to
decrease the control traffic overheads by modifying
the existing OLSR routing protocol and traffic shaping
based on priority of the packet. In this paper, it is
proposed to modify OLSR using swarm intelligence,
Particle Swarm Optimization (PSO) to reduce end to
end delay and improve throughput in the network.
Simulation was carried out for multimedia traffic and
video streamed traffic in the network. Results
demonstrate that the proposed modified OLSR using
PSO is effective in improving the throughput,
reducing the packet data dropped. Jitter and end to end
delay is also effectively decreases when compared
with the traditional OLSR.



Life Science Journal 2013;10(4s)

http://www.lifesciencesite.com

REFERENCES
[1] J. Macker, S. Corsen, IETF Mobile Ad Hoc
Networks (MANET) Working  Group

Charter,

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

http://www.ietf.org/html.charters/manet-
charter.html

J. Broch, D.A. Maltz, D.B. Johnson, Y.C. Hu,
and J. Jetcheva. A performance comparison
of multi-hop wireless ad hoc network routing
protocols. In Proceedings of ACM/IEEE
MOBICOM, Dallas, TX, October 1998.
Samir R. Das, Charles E. Perkins, and
Elizabeth M. Royer. Performance comparison
of two ondemand routing protocols for ad
hoc networks. In Proceedings of the IEEE
INFOCOM, Tel-Aviv, Israel, March 2000.

P. Johansson, T. Larsson, N. Hedman, B.
Mielczarek, and M. Degermark. Scenario-
based Performance Analysis of Routing
Protocols for Mobile Ad-hoc Networks. In
Proceedings of ACM MOBICOM, Scattle,
WA, August 1999.

T. Nantagopal, T. Kim, X. Gao, and V.
Bharghavan. Achieving MAC layer fairness
in wireless packet networks. In Proceedings
of ACM MOBICOM, Boston, MA, August
2000.

V. Kanodia, C. Li, A. Sabharwal, B. Sadeghi,
and E. Knightly. Ordered Packet Scheduling
in Wireless Ad Hoc Networks: Mechanisms
and Performance Analysis. In Proceedings of
ACM MOBIHOC, Lausanne, Switzerland,
July 2002.

Bensaou, B.; Zuyuan Fang. "A Fair MAC
Protocol for IEEE 802.11-Based Ad Hoc
Networks: Design and Implementation,"
Wireless Communications, IEEE
Transactions on, vol.6, no.8, pp.2934-2941,
August 2007.

Philippe Jacquet, Paul Muhlethaler, Amir
Qayyum, Anis Laouiti, Laurent Viennot,
Thomas Clausen Optimized Link State
Routing Protocol (OLSR), RFC 3626.
http://www.olsr.net/,  http://www.olsr.org/,
http://qolsr.Iri.fr/

Ching-Chuan Chiang, Hsiao-Kuang Wau,
Winston Liu, Mario Gerla Routing in
Clustered  Multihop, Mobile = Wireless

2/26/2013

530

Networks with Fading Channel, IEEE
Singapore International Conference on
Networks, SICON'97,  pp. 197-211,

Singapore, 16.-17. April 1997, IEEE

[10] Shakkeera. "Optimal path selection technique
for flooding in link state routing protocol
using forwarding mechanisms in MANET,"
Communication and Computational
Intelligence (INCOCCI), 2010 International
Conference on , vol., no., pp.318-323, 27-29
Dec. 2010

[11]Ying Ge, Louise Lamont, Luis Villasenor,
“Hierarchical OLSR - A Scalable Proactive
Routing Protocol for Heterogeneous Ad Hoc
Networks”, in Proc. of IEEE WiMob’05, vol.
3, pp. 1723, August 2005.

[12]Jamal Toutouh, José Garcia-Nieto, and
Enrique Alba, Intelligent OLSR Routing
Protocol Optimization for VANETSs,IEEE
TRANSACTIONS ON  VEHICULAR
TECHNOLOGY, IN PRESS

[13]Reza Firsandaya Malik, Tharek Abdul
Rahman, Razali Ngah, Siti Zaiton Mohd.
Hashim, “The New Multipoint Relays
Selection in OLSR wusing Particle Swarm
Optimization.” TELKOMNIKA, Vol.10,
No.2, June 2012, pp. 343~352

[14]C. E. PERKINS, P. BHAGWAT Highly
Dynamic Destination-Sequenced Distance
Vector (DSDV) for Mobile Computers Proc.
of the SIGCOMM 1994 Conference on
Communications Architectures, Protocols
and Applications, Aug 1994, pp 234-244.

[15]S. Meenakshi Sundaram and Dr. S. Palani,
“Modified OLSR Protocol for Priority based
Multimedia traffic shaping,” International
Journal of Computer Science and
Telecommunication, Vol. 3, Issue 5 (2012),
pp:11-14.

[16] ITU-T Recommendation G.711 (STD.ITU-T
RECMN G.711-ENGL 1989)

[17]James Kennedy and Russell Eberhart.
Particle swarm optimization. In Proceedings
of the IEEE International Conference on
Neural Networks, volume IV, pages 1942—
1948, Piscataway, NJ, 1995. IEEE Press.

[18]Frans van den Bergh. An Analysis of Particle
Swarm Optimizers. PhD thesis, University of
Pretoria, 2001.



