
IJSRD - International Journal for Scientific Research & Development| Vol. 3, Issue 05, 2015 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 911 

A Cooperative Area Fault Analysis Approach to Optimize Multi Sink 

Routing in Wireless Sensor Network 
Sheetal

1
 Dr.Yusuf Mulge

2
 Mr. Ajay Dureja

3
 

1
M.Tech Student 

2
Professor 

3
Assistant Professor 

1,2,3
PDM College of Engineering & Technology, Bahadurgarh

Abstract— The recent increased interest in distributed and 

flexible wireless pervasive applications has drawn great 

attention Wireless Networked Control Systems(WNCS) 

based on Wireless Sensor. This paper investigates Multi 

Sink routing approach that is defined under area fault 

resolvement. The work is here been improved by analyzing 

area nodes blockage cooperatively. To this aim the paper 

introduces the cooperative area fault analysis approach to 

optimize multi sink routing algorithm to guarantee a good 

performance trade-off between energy efficiency, Fault 

tolerance, response time and reliability. In this the n ext hop 

selection will be done under the Energy, distance (sensing 

range), and load and connectivity parameters. If some 

blockage node will identified, a cooperative search will be 

performed from same point under flooding approach. This 

flooding approach is used to analyze the coverage of this 

blockage node and identify the next block node. In the same 

way, the entire blockage node will identify and marked as 

block nodes. Now next hop will be exclude these nodes and 

change their path according to it and generate an effective 

path .The work is about to improve the network life and 

improve the multisink communication. 

Key words: Area Fault, Multi Sink Communication, Next 

Hop, WSN 

I. INTRODUCTION 

With the development of network and communication 

technology, the inconvenience of wiring is solved with 

WSN into people’s life especially it has wide perspective 

and practicability in the area of remote sensing, industrial 

automation control, Battlefield Surveillances. Domestic 

appliance and so on. The main responsibility of the sensor 

nodes in each application is to sense the target area and 

transmit their collected information to the sink node for 

further operations. In typical WSN scenario [1], a group of 

sensor nodes are used to monitor certain phenomena in their 

surrounding environment.  

 
Fig. 1: Wireless Sensor Network for soil moisture 

application [1] 

These phenomena can be anything that sensor 

nodes can sense and quantify. Sensor nodes then relay the 

quantified readings to a central server through a network of 

sensor nodes. The central server gathers all readings and 

then processes them according to the application, for which 

the WSN was installed. For example, in soil moisture 

application sensor nodes can sense soil moisture and relay 

their readings to a central server through other sensor nodes, 

if they cannot do it directly. Figure (1) shows an example of 

wireless sensor networks used for monitoring soil moisture. 

Base station is the central server in this case. 

Communication between two sensor nodes can be formed if 

they lie within the communication range of each other. 

II. BACKGROUND & RELATED WORK 

This section is focuses on Literature survey,it present a 

critical appraisal of the previous work published in the 

literature pertaining to the topic of investigation.Al-Karaki 

et al.[1] presented routing challenges and design issues in 

wireless sensor networks. They classified all the existing 

routing based on the network structure and protocol 

operation. M.R. Zoghi [2] performed a target tracking in 

collaborative sensor networks. In this paper the problem of 

fully decentralized data fusion is addressed for tracking a 

target with non linear motion model. The problem is solved 

by applying a fully decentralized estimation algorithm. 

Zhang Xi-huang [3] performed a MCMl (Multi chain multi 

leader) based scheme which is implemented by an minimum 

total energy algorithm for chain construction. It consumes 

less transmission power compared to the closest neighbor 

algorithm. Tarique et al. [4] and Mueller et al. [5] classified 

the existing multipath routing protocols in ad hoc networks 

based on the primary criterion used in their design. 

Accordingly, the principal motivation of conducting this 

research was lack of a comprehensive survey on the 

proposed multipath routing protocols for wireless sensor 

networks. To the best of our knowledge, this paper is the 

first effort to classify and investigate the operation as well as 

benefits of the existing multipath routing protocols in sensor 

networks. 

Rong chai [6] performed group mobility in WSN.In 

this protocol stacks of WSN and the standard NEMO 

protocol are introduced. Jian Guan [7] performed a work 

Double station based information gathering in 

WSN.DSBIG, a double-station-based information gathering 

in wireless sensor networks is proposed in this paper. The 

algorithm defines transmitting coordinate of cluster using 

double base station and then collecting row and paralleling 

column are defined by transmitting coordinate..Rabia 

latif[8] performed a boundary node detection based solution 

for minimizing the effects of nodes distribution over key 

exchange In this paper sensor nodes are deployed in groups 

called clusters composed of cluster head and cluster 

members. He chooses the protocol for key exchange 
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between the two gateway nodes. It will minimize the 

communication and computation overhead. Another solution 

is probabilistic routing where a routing path is selected 

probabilistically. In Marti et al[9] describe that when a 

faulty neighbor is detected ,the node chooses a new 

neighbor to route the data to sink.Two approaches are 

proposed by Staddon et al in[10]where routing paths are 

resumed from silent nodes(i.e. failed nodes),which are 

detected in each network epoch.Woo et al propose a 

protocol [11] for a many-to-one, data collection routing 

scenario in WSN.Using this technique, sensor network can 

quickly react to node failure and find new routing path for 

sensor nodes. For this purpose, a sensor node needs to 

periodically broadcast its routing information periodically 

probe its neighbor nodes routing information. In addition it 

needs to maintain a table which contains its neighbor nodes 

routing information. Recently, in [12] authors investigates a 

robust and light weight routing mechanism for WSN to 

make it fault tolerant. It dynamically repairs a routing path 

between a sensor node and a base station. When an original 

routing path is broken, a node selects a new path from its 

neighbor nodes. Few researchers demonstrate that node 

mobility help to recover from node failure. In [13], robots 

are used to help sensor replacement. All robots are mobile 

and can pick, carry, and unload sensor nodes. When sensor 

nodes fail, the robots move to the locations of the failed 

nodes and replace sensor nodes. 

In this paper we propose a reliable recovery path 

mechanism from node to multiple sink. In this we use (i) 

Link Estimation (ii) Failure Node Estimation (iii) Flooding 

approach in Link Estimation we make sure about the Failure 

probability. Every node in a WSN has equal chance of 

failure, Failure in a single node called random node failure, 

which is typically caused by Battery diminution or some 

internal problem in the node .While in case of area failure, 

all nodes in a certain geographical area fail. However it is 

necessary for a sensor network that it must be fault tolerant 

and robust so that it must survive despite of faults in 

individual nodes in the network, as well as area failure An 

area failure is based on these parameters (Energy loss, 

Communication problem, Congestion in a network).For 

better results we should work on these issues based on these 

parameters we create an cooperative  analysis for optimal 

multi sink routing. It is demonstrated in the paper that 

proposed algorithm quickly find new routes with a less 

energy consumption and less dead nodes. 

III. FAULT TOLERANCE IN CASE OF AREA FAILURE 

Flooding approach is to identify area fault. In Flooding 

approach area fault is identify based on these parameters 

Energy loss, distance(sensing range).Distance is tells about 

how much distance covered by node .Every node have a 

sensing range up to which range it sense the nodes.Multisink  

is a communication in which multiple sink nodes are 

communicate with each other. 

In this diagram they chooses a path on the basis of 

shortest distance between two nodes and the nodes on less 

energy loss. In this path will be decided cooperatively they 

exclude the dead nodes and make a path with alive nodes. In 

this diagram the green circles represent the alive nodes and 

the red circle represent the dead nodes and the blue 

rectangles represent the multiple sink and the dotted blue 

line shows the path which they covers during 

communication.  

 
Fig. 2: Shows Multisink routing and communication from 

one node to another node 

IV. ALGORITHM DESIGN 

In this algorithm we create n sensor nodes these nodes are 

defined randomly over the network. This algorithm defines 

source node as sNode and destination node is represented as 

dnode. 

{ 

Define source node and the destination node 

Generate the Distance Matrix called Distance(i,j) between 

each node pair I and j 

For r=1 to RMAX //define the communication for fix 

number of rounds 

{ 

For i=1 to N //process all network nodes 

{ 

 if(Nodes(i).Energy<Adaptive Threshold)   //check for 

energy adaptive failure 

{ 

Set Nodes(i).Fault=True 

} 

if(Nodes(i).fault>faultprob) //check for the chances of fault 

{ 

Set Nodes(i).fault=True 

} 

} 

pathNodes=GetPath(sNode,dNode,nodes,Distan-ce) 

//generate the path nodes over the network nodes 

for i=1 to pathNodes length   //process the fault nodes for 

area fault analysis 

{ 

 [nNodes]=getNeighbor(pathNodes(i)  

//get neighbor of path nodes 

If(nNodes.Fault=True)  //if fault is present in path node 

{ 

Reconstruct the path 

} 

} 

Analyze the communication 

} 

} 
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V. PERFORMANCE ANALYSIS 

For performance analysis, we have considered different 

analysis i) Round based Energy analysis ii) Round based 

distance analysis iii) Round based hop count analysis iv) 

Round based Dead node Analysis v) Round based alive 

nodes analysis vi) Round based energy consumption 

analysis is used. Here round based energy analysis is 

measured for how much energy is used. Performance of the 

proposed scheme is compared with an existing scheme. The 

round based energy analysis is shown in fig 3.In fig 4 Round 

based distance analysis is shown it analyze the distance 

covered by the nodes. Hop count analysis is shown in fig 5 it 

represents the number of hopcount.Dead nodes analysis are 

shown in fig 6 and in the same manner  alive node analysis 

shown in fig 7 and at last the energy consumption analysis 

will shown in the fig 8. 

 
Fig. 3 Round based energy analysis 

 
Fig. 4 Round based Distance analysis 

 
Fig. 5 Round based Hop Count analysis 

 
Fig. 6 Round based Dead Nodes Analysis 

 
Fig. 7 Round based Alive Nodes Analysis 

 
Fig. 8 Round based Energy Consumption 

VI. SIMULATION RESULTS 

In the existing work when a node is alive it sends the 

information to next node whether the next node is alive or 

that node is dead the previous node only sends the 

information to the next node it doesn’t check that the node 

have an energy or not. and it doesn’t work on the congestion 

control. In this dead nodes are increased continuously and 

alive nodes are decreased. In proposed work we uses 

flooding approach to find the area fault and the next hop 

identification on the basis of different parameters(energy, 

distance etc) In fig 9 to 13 shows the comparison b/w 

existing work and proposed work the fig shows as: 
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Fig. 9 Round based energy analysis shows Comparison b/w 

existing work and proposed work 

 
Fig. 10 Round based distance analysis 

 
Fig. 11 Round based alive nodes analysis 

 
Fig. 12 Round based Dead node analysis 

 
Fig. 13 Round based Energy consumption analysis 

VII. CONCLUSION 

This paper focuses on recovery techniques for area failures 

in WSN. An area Failure handling mechanism are proposed. 

The simulation result shows that data delivery to sink is still 

possible in spite of all nodes in a certain geographical area 

are dead. Simulation results show that the proposed 

technique has better tolerability and energy efficiency for 

area failure. 
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