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ABSTRACT:

Wireless mesh networks (WMNs) have emerged as a key technology for next-generation wireless networking.
Because of their advantages over other wireless networks, WMNs are undergoing rapid progress and inspiring
numerous applications. Wireless mesh networks have the potential to deliver Internet broadband access, wireless
local area network coverage and network connectivity for stationary or mobile hosts at low costs both for network
operators and customers. Routing is fundamental characteristics of wireless mesh network. The strengths and
weakness of routing protocol are reflected directly in WMN'’s characteristics. This paper focuses on a variety of
routing protocols that are used in wireless mesh networks.
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INTRODUCTION:

WIRELESS Mesh Networks (WMNs) are dynamically self-organized and self-configured, with
the nodes in the network automatically establishing an ad hoc network and maintaining the mesh
connectivity. Wireless mesh networks offer advantages over other wireless networks; these
include easy deployment, greater reliability, self-configuration, self healing, and scalability. If
WMNSs are comprised of two types of nodes: Mesh routers and Mesh clients. Mesh routers have
specific routing functions to support mesh networking. Mesh routers are not very mobile and
they are considered as the mesh backbone for clients. Mesh routers have multiple wireless
interfaces which can be built on either the same or different wireless access technologies. Mesh
routers can be built based on dedicated computer systems such as Power PC and ARM
(Advanced Risc Machines). Wireless Mesh Networks exhibit unique characteristics that
differentiate them from other wireless and wired technologies. Therefore, existing routing
protocols must be revisited in order to consider their adaptability to WMNs.

Routing is an important factor to forward the data packet from source to destination node. The
Wireless Mesh routing protocols can be divided into proactive routing, reactive routing and
hybrid routing protocols. In proactive routing protocols paths are established to all the
destination nodes regardless of whether or not the routes are needed to transmit data. They are
also called table-driven methods. The proactive routing protocols are Destination-Sequenced
Distance-Vector Routing (DSDV), Cluster Head Gateway Switch Routing (CGSR), Optimized
Link State Routing Protocol (OLSR) and Scalable Routing using heat Protocols.
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In reactive routing protocols, routes are established on demand. Reactive methods are also called
on-demand methods. The route discovery process is initiated when the source node requires a
route to a destination node. The reactive routing protocols [3] are Dynamic Source Routing
(DSR) protocol, Adhoc On Demand Distance Vector (AODV) protocol, Link Quality Source
Routing Algorithm (LQSR) protocol and Temporally Ordered Routing Algorithm (TORA).

Hybrid Routing Protocols combines the merits of proactive and reactive routing protocols by
overcoming their demerits and find efficient routes, without much control overhead It employs
diverse routing protocols in different part of the infrastructure WMNSs i.e. reactive protocols for
the ad hoc network area while proactive protocols are employed in wireless backbone.

Objectives:
» To study the different types of routing protocols in wireless mesh network.
» To study the enhancement process of mesh networks in the recent years with new trends.
» To conclude scope of implementation of new trends in wireless mesh networks.
LITERATURE REVIEW:

Vijayakumar, K.P et al [1] Explains variety of routing protocols that are used in wireless mesh
networks and identify the performance of these routing protocols.

Kulvir Singh, Er et al [2] Various types of routing protocols that are used in wireless mesh
networks. This paper also provides mesh protocols functionality, characteristics and comparison
analysis. He presented theoretical details of Reactive routing protocols.

Piotr Owczarek et al [3] provide a survey of the most popular network simulators: NS-2, NS-3,
OMNET++, OPNET, GloMoSim, Qual Net and J-Sim. Based on the conducted investigations it
can be concluded that for academic researchers the best choice will be NS-3.

Sarra Mamechaoui et al [4] summarized certain research results which have been reported in the
literature on methodologies for energy conservation in wireless mesh networks. He conclude that
if we want to conserve energy in WMN, the most effective way is to combine the most effective
solutions in the three lower layers but it still a challenge because a cross-layer difficulties.

Chakrapani gadde et al [5] proposes a method to improve the network throughput in wireless
mesh networks. As the wireless hops increases, interference in the network will increase. By
integrating the PON with wireless mesh network we can reduce the number of wireless hops,
resulting in decreased interference and increased network throughput.

Shubat S. Ahmeda et al [6] reviews on various types of routing protocols that are used in
wireless mesh networks have been presented. It has been demonstrated that OLSR protocol with

ETX metric improves the overall performance in all the considered scenarios.
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Ian F. Akyildiz et al [7] presents a detailed study on recent advances and open research issues in
WMNs. Finally, test beds, industrial practice, and current standard activities related to WMNs
are highlighted.

Miguel Elias M. Campista et al [8] Performance measurements for a WMN, deployed using
various routing metrics, are presented and corroborate our analysis. The design of WMNs
presents a number of open issues, ranging from routing metrics to security. One direction is
cross-layer design to improve routing efficiency. This is accomplished by better reflecting PHY -
layer variations onto routing metrics or by better using the available radio spectrum to directly
improve the network throughput.

Wabharte, S. et al [9] to improve the radio resource utilization, several routing metrics have been
specially designed for wireless mesh networks. Studied the performance of six different routing
metrics, while varying the network size, the number of flows and the packet sizes.

Md. Arafatur Rahman et al [10] proposes a technique of integrating multiple routing metrics to
improve the performance of a routing protocol. This technique is implemented in Ad hoc On-
Demand Distance Vector (AODV) routing protocol and corresponding performance has been
investigated in wireless mesh environment. Simulation results demonstrate significant
performance improvement over standard AODV in WMNs.

Dong-Won Kum et al [11] we propose an efficient ondemand routing approach with directional
flooding (DF), which is suitable for the WMNs with limited mobility. Simulation results show
that AODV with DF (AODV-DF) can significantly reduce routing overhead by RREQ packets
and enhance overall performance compared with the original AODV.

Rainer Baumann et al [12] report about an alternative routing paradigm, tailor-made for large
multi hop wireless mesh networks. We conclude that novel routing paradigms, such as the field
based any cast routing concept employed by HEAT may contribute to more affordable wireless
mesh networks in the near future.

Ashish Raniwal et al [13] we propose and evaluate one of the first multi-channel multi-hop
wireless ad-hoc network architectures that can be built using standard 802.11 hardware by
equipping each node with multiple network interface cards (NICs) operating on different
channels. At last he found that Conventional single-channel wireless mesh networks cannot
adequately fulfill the role of an extended last-mile access network, let alone a wireless campus
backbone that completely replaces wired Ethernet.

Er.Pushpender Sarao et al [14] presents the quick and technical brief overview of concept,
technology, and architecture for wireless mesh networks. There are issues and challenges in
WMNs like: fairness, power management, node mobility management, secure routing,
connectivity with the Internet and connectivity with other type of networks, service levels, etc.,
at different layers of WMN:ss.
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Asad Amir Pirzada et al [15] we evaluate the performance of the Ad-hoc On-demand Distance
Vector (AODV) routing protocol in a Multi-Radio Wireless Mesh Network. He believe that
AODV-MR is a promising candidate for multi-radio WMNs.

Mojtaba Seyedzadegan et al [16] provided the quick and technical overview of concept,
technology, standard, and architecture for wireless mesh networks. To conclude, further research
needed to locate the IGWs at the right place in WMNs, to minimize the number of deployed
IGWs, and at the same time, maximize the network capacity.

Karthika K.C et al [17] In spite of these open research problems, we believe that WMNs will be
one of the most promising technologies for next-generation wireless networking.

Amithineni Jyothsna et al [18] discusses the various routing protocols proposed for VANET
Hence a survey of different VANET protocols, comparing the various features is absolutely
essential to come up with new proposals for VANET.

Anna Zakrzewska et al [19] proposes the performance evaluation and comparison of the main
topology-based routing protocols commonly used in wireless ad hoc networks: DSDV, OLSR,
AODV and DSR in a different environment such as wireless mesh network. Based on the
experimental results, we recommend using particular protocols in certain conditions.

Acharya, A et al [20] study further enhancements to 802.11 MAC that improve system
throughput by allowing a larger number of concurrent packet transmissions in multi hop 802.11-
based IP networks. With 802.11 poised to be the dominant technology for wireless LANs, we
believe a combined approach to MAC, packet forwarding, and transport layer protocols is
needed to make high-performance multi hop 802.11 networks practically viable.

CONCLUSIONS:

WMNs (multi-hop) Technology is facing many problems while it has many great advantages
which make it a most likely technology of today. This paper presents the review of wireless
mesh network. Wireless mesh networks are becoming increasingly popular as they have
significant advantages over competing technologies. Routing Protocol is an important
component of communication in Wireless Mesh Networks. He explains about the different types
of routing protocols in wireless mesh network. Routing Protocol is an important component of
communication in Wireless Mesh Networks. The variety of routing protocols for wireless mesh
networks are compared using metrics. [. So we can select an effective protocol, depending up on
the network and other conditions. This paper aims to provide a straightforward guide to the
researcher for those who are interested to carry out their research in the field of WMN.

ANVESHANA’SINTERNATIONALJOURNALOF RESEARCHIN ENGINEERING ANDAPPLIED SCIENCES
EMAILID:anveshanaindia@gmail.com, WEBSITE:www.anveshanaindia.com
122



RERF

AIJREAS VOLUME 2, ISSUE 3 (2017, MAR) (ISSN-2455-6602)ONLINE

ANVESHANA'’S INTERNATIONAL JOURNAL OF RESEARCH IN ENGINEERING AND APPLIED SCIENCES

REFERENCES:

10.

11.

12.

13.

Vijayakumar, K.P., Ganeshkumar, P., Anandaraj, M., (2012), “Review on Routing Algorithms in Wireless
Mesh Networks”, International Journal of Computer Science and Telecommunications, Vol No: 3, Issue
No: 5, PP: 87-92.

Kulvir Singh, Er., Er. Sunny Beha, (2013), “A Review on Routing Protocols in Wireless Mesh Networks”,
International Journal of Application or Innovation in Engineering & Management, ISSN 2319 — 4847, Vol
No: 2, Issue No: 2, PP: 143-149.

Piotr Owczarek, Piotr Zwierzykowski, (2014), “Review of Simulators for Wireless Mesh Networks”,
Journal of Telecommunications and Information Technology, Vol No: 3, PP: 82-89.

Sarra Mamechaoui, Fedoua Didi, Guy Pujolle, (2013), “A Survey on Energy Efficiency for Wireless Mesh
Network”, International Journal of Computer Networks & Communications, Vol No: 5, Issue No: 2, PP:
104-124.

Chakrapani gadde, Chandrasekhar, K., Hemalatha, I, (2012), “Throughput Improvement in Wireless
Mesh Networks by Integrating with Optical Network”, International Journal of Distributed and Parallel
Systems (IJDPS), Vol No: 3, Issue No: 3, PP: 239-245.

Shubat S. Ahmeda, Reda K. Farhan, (2014), “Routing Protocols for Wireless Mesh Networks: Performance
Study”, 1st International Congress on Computer, Electronics, Electrical, and Communication Engineering,
Vol No: 59, DOI: 10.7763/IPCSIT.2014.V59.26.

lan F. Akyildiz, Xudong Wang, Weilin Wang, (2005), “Wireless mesh networks: a survey”, Computer
Networks, Vol No: 47, PP: 445—487, doi:10.1016/j.comnet.2004.12.001.

Miguel Elias M. Campista, Pedro Miguel Esposito et al, (2008), “Routing Metrics and Protocols for
Wireless Mesh Networks”, 0890-8044/08/325.00, PP: 6-12.

Waharte, S., B. Ishibashi, R. Boutaba, (2008), “Performance Study of Wireless Mesh Networks Routing
Metrics”, 978-1-4244-1968-5/08/825.00 ©2008 IEEE, PP: 1100-1106.

Md. Arafatur Rahman, Md. Saiful Azad, Farhat Anwar, (2009), “Intergating Multiple Metrics to Improve
the Performance of a Routing Protocol over Wireless Mesh Networks”, International Conference on Signal
Processing Systems, ISBN: 978-0-7695-3654-5, DOI: 10.1109/ICSPS.2009.140.

Dong-Won Kum, Anh-Ngoc Le, You-Ze Cho 1, Chai Keong Toh, and In-Soo Lee, (2009), “An Efficient On-
demand Routing Approach with Directional Flooding for Wireless Mesh Networks”, Journal Of
Communications And Networks, ISSN: 1229-2370, Vol No: 12, Issue No: 1, PP: 67-73.

Rainer Baumann, Simon Heimlicher, and Bernhard Plattner, ETH Zurich, (2008), “Routing in Large-Scale
Wireless Mesh Networks Using Temperature Fields”, IEEE Network, 0890-8044/08/325.00 © 2008 IEEE,
PP: 25-31.

Ashish Raniwal, Kartik Gopalan, Tzi-cker Chiueh, (2011), “Centralized Channel Assignment and Routing
Algorithms for Multi-Channel Wireless Mesh Networks”, Mobile Computing and Communications Review,
Vol No: 8, Issue No: 2, PP: 50-65.

ANVESHANA’SINTERNATIONALJOURNALOF RESEARCHIN ENGINEERING ANDAPPLIED SCIENCES

EMAILID:anveshanaindia@gmail.com, WEBSITE:www.anveshanaindia.com
123



RERF

AIJREAS VOLUME 2, ISSUE 3 (2017, MAR) (ISSN-2455-6602)ONLINE

ANVESHANA'’S INTERNATIONAL JOURNAL OF RESEARCH IN ENGINEERING AND APPLIED SCIENCES

14.

15.

16.

17.

18.

19.

20.

Er.Pushpender Sarao, Dr. Sohan Garg, Prof. (Dr.) YashPal Singh, (2013), “Wireless Mesh Networks:
WMN Architecture, Issues and Challenges”, International Journal of IT, Engineering and Applied Sciences
Research, ISSN: 2319-4413, Vol No: 2, Issue No: 9, PP: 29-34.

Asad Amir Pirzada, Marius Portmann, Jadwiga Indulska, (2006), “Evaluation of multi-radio extensions to
AODV for wireless mesh networks”, Proceedings of the 4th ACM international workshop on Mobility
management and wireless access, PP: 45-51.

Mojtaba Seyedzadegan, Mohamed Othman, Borhanuddin Mohd Ali, Shamala Subramaniam, (2011),
“Wireless Mesh Networks: WMN Overview, WMN Architecture”, International Conference on
Communication Engineering and Network, Vol No: 19, PP: 12-18.

Karthika K.C., (2016), “Wireless mesh network: A survey”, Wireless Communications, Signal Processing
and Networking (WiSPNET), ISBN: 978-1-4673-9338-6, DOI: 10.1109/WiSPNET.2016.7566486.

Amithineni Jyothsna, Ch.V.Phani Krishna, Pavan Kumar T, Rajasekhara Rao K, V.Samson Deva Kumar,
(2013), “Cognitive Radio Wireless Mesh Networks: A Survey on Routing Protocols”, IJCSET, ISSN: 2231-
0711, Vol No: 3, Issue No: 4, PP: 129-134.

Anna Zakrzewska, Leszek Koszalka, Iwona Pozniak-Koszalka, (2008), “Performance Study of Routing
Protocols for Wireless Mesh Networks”, 19th International Conference on Systems Engineering,
ISBN: 978-0-7695-3331-5, DOI: 10.1109/ICSEng.2008.49.

Acharya, A., A. Misra, S. Bansal, (2003), “High-performance architectures for IP-based multihop 802.11
networks”, IEEE Wireless Communications, ISSN: 1536-1284, Vol No: 10, Issue No: 5, PP: 22-28.

o
Y

[ wmi W Sy Kolluri Rakesh, ,currently working as an Assistant Professor, in the Department of
Electronics and communication Engineering, Joginpally B.R Engineering college, Moinabad, Rangareddy
Dist, Hyderabad, Telangana, India. He studied B.TECH (ECE) from J.B.R.E.C, JNTU University,
Hyderabad and M. Tech(WIRELESS MOBILE COMMUNICATION ) from, AHTC JNTU University,
Hyderabad, India. He is having 1+ years of work experience in Academics, Teaching..

ANVESHANA’SINTERNATIONALJOURNALOF RESEARCHIN ENGINEERING ANDAPPLIED SCIENCES

EMAILID:anveshanaindia@gmail.com, WEBSITE:www.anveshanaindia.com
124



