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ABSTRACT: wireless mesh network(WMN) is a communication network. During their operating period, the
wireless mesh network may suffer from frequent link failure which results in deficient performance of network.
Hence, this paper proposes link failure recover by resilience method in wireless mesh network. By integer linear
programming, when primary link or path fail, transmit data to its backup link or path via node disjoint path.
Because resilience provided by several alternate paths constructed with in the primary path. Resilience can be
defined as “ability of the network to provide and maintain an acceptable level of service in any failures to
normal operation”. Simulation results shown.
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I. Introduction

Wireless mesh network (WMN) is play an important role in wireless communication technology.
Because of their advantages over other wireless network, Wireless mesh network is defined as, each node can
communicate directly or indirectly with one or more peer nodes. it is also called mesh topology. it consists of
mesh router, mesh gateway and client. They can support broadband and internet access, but now a day its most
important features are provided reliable services, if any failure occurs in the network and also provide protection
against any type of failure occur. One question has arisen how to protect any type of failure occurs in network.
The term, resilience is provided protection an acceptable level of service in any error occur in normal operation
[1,2,3,4].

Reference [5] proposed a particle swarm optimization (PSO) for adaptive placement of router, but
gateway is fixed in wireless mesh network. The aim of this paper is, few-clients-covered by wireless routers and
also analysis the performance of a Markov chain. Reference [6] proposed a gateway placement for throughput
optimization in multi-hop wireless mesh networks. the aim of this paper is improved throughput by
optimization. The method has been used a novel grid-based gateway deployment method. Reference [7]
proposed a social-based particle swarm optimization approach. The purpose of this paper is following (1)
maximize the network connectivity and user coverage. (2) improvement of the network performance can be
possible with the help of router placement in dynamically manner. In terms of reducing number of the un-served
mesh clients. Reference [8] proposed a simulated annealing algorithm for router nodes placement in wireless
mesh network. The aim of this paper is improving network performance in terms of network connectivity and
user coverage. using heuristic approaches solve mesh router placement problem in order to achieve near about

optimal solution.
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Fig.1. WMN architecture
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Reference [9] proposed an optimization models for planning Wireless Mesh Networks (WMNSs), the
aim of this paper to minimize the network installation cost as well as optimal solution for coverage planning.
Optimal solution can be achieved by integer linear programming. In order to increase the coverage for wireless
mesh clients. Reference [9] proposed a heuristic approach and lower bound algorithm for solving interference
problem occur in proactive network. The aim of this paper is increases coverage. Reference [10] proposed a
greedy approximation for Diversity Assignment Problem (DAP), the type of assignment is variants to nodes in a
network, which is obtained network resilience. Reference [11,12] proposed a resiliency of randomized routing
against multiple edge failures. Reference [13,14] discuss recovery path setup  method

Il. Mathematical Formulation

2.1 Problem description

Figure 1 shows a structure of wireless access network. Nodes (mesh routers) serve as the function of
bride between mesh clients and some Internet gateway, which provides access to the Internet. Each node (mesh
router) is associated with a different-size coverage range. if coverages of two nodes (or a mesh router and an
Internet gateway) are interfered, means there is link or nodes fail. My focus on optimal placement of router as
well as protection provide to link fail or node using resilience recovery method in order to provide coverage of
the end user.

2.2 Notations

Variable Meaning

X, Y€ Location of router

(1,2...LXL)

n No. of routers

r Index of router

xie {0,1} Binary variable and Indicate router place

mije{l,-1,0} Binary variable and node to node connectivity

al."’_}' Wireless path from i to j on the link.

/)

dyy Distance between the location i and j
at¥ Segment Wireless path from i to j link

Fi.j

quj.l' e{l,—10} Binary variable

2.3 Integer linear programming formulation

:'nz ra; (1)

ien
Subject
Z r=1 = fen
ien
Node to node connectivity

Lxl Lxl

Z g — Z 6" (2)
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Tij if x=i, x=y, iz
—Wig if y=j x=y izj
0 otherwise

6 Sm; VeyijxzyiE] (M

LxL L=l

S-S .

F=Ly=x F=Ly=x

Hij if x=ix=y, izj
—Hij if x=i, x=zy. izj
0 otherwise
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I11. Proposed Approach
protection method is based on backup path established in advance. Resources can be allocated before a failure
occurs or they can be allocated [15]. According to graph network, a network is show as an interconnection of
nodes by link. Now find the shortest path by Dijkstra algorithm. We have proposed node disjoint path because
of the independence and resilience provided by a number of alternate paths constructed within the primary path
and also with each other. This technique for constructing multipath-disjoint nodes can be divided depending on
the global knowledge of topology.

Algorithm. Recovery (protection) path setup method

Input:

L = area

n = the number of routers.
d= distance between routers
R = Communication range
S = segments of routers

output:

resilience path
1. Initialize L
2. Initialize n
3. Forie ndo
4, Compute according to eq. (1)
5. Mapped (n)
6. End for
7. If d<R
8. Exist
9. =1
10. Else 1=0
11. End if
12. Compute according to eq. (2)
13. Mapped (S)
14, Fori=1:S-1
15. Forj=i+1:S
16. If distance of S<R
17. Exist I=1
18. Else 1=0
19. End for
20. End for
21. End if
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22. Calculate resilience against path
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Fig.2 data flow diagram of proposed scheme

IV. Simulation Results
In this section we simulate WMN by MATLAB 8.3 version. The simulation environment is a 1000*1000m,
where 50 routers after optimization 47 router are placed. Router 25, 36, and 42 are not link with segments as
shown on fig.3 and backup path are placed, as shown on fig.4.
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Fig. 3 Link connectivity to segments
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Fig. 4 WMN planned by recovery setup method
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V. Conclusion
In this paper we have presented link failure recover by resilience method in wireless mesh network.

This is provided protection against any failure link or path occur in network. We have proposed optimization
model for minimize the router by integer linear programming. We have proposed node disjoint technique for
shortest path finding. In order to achieve improve performance in terms of reliability. Simulation result shown in

fig.3 and fig.4.
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