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Abstract--The Wireless sensor network every 

sensor node having a tendency to fail  ,due to 

computation power, hardware Fail, software 

Fail, environmental condition and energy 

depletion. Fault tolerance is a critical issue in a 

wireless sensor network. The using the 

proposed algorithm enhances the lifetime of 

wireless sensor network when some sensor 

node is shut down. The Effective Fault Node 

Recovery Algorithm is the combination of 

generic algorithm are used for node 

replacement techniques and grade diffusion 

algorithm are used for create a routing path of 

sensor node. The algorithm can result in fewer 

replacements of sensor nodes and more reused 

most routing paths. This algorithm also 

increases the number of active nodes up to 8.7 

times, reduces the rate of data loss up to 

98.8% and reduced energy consumption up to 

31.1% 

 

Index Term: Wireless sensor networks, 

Genetic algorithm, Grade diffusion algorithm, 

Effective Fault Node Recovery Algorithm. 

 

1. INTRODUCTION 

               The wireless sensor network is a 

group of sensor node that are used for 

monitoring as well as recording environment 

physical condition [7], [8]. In Wireless Sensor 

network every Sensor Node has Capability to 

process the data, Sense the Data and the 

transfer there Live Data to Base Station or 

Data Collection Centre [10]. In Wireless 

Sensor Network, each Sensor Node has 

limited Computational Power to process and 

transfer live Data to Base Station. Sensor In 

Wireless Sensor Network every Sensor node 

having a tendency to shut down ,due to 

computation power, Hardware Fail, Software 

Fail, environmental Condition and energy 

depletion Fault tolerance is one of the critical 

issues in WSNs. The already exit fault 

tolerance algorithms [2] are required the extra 

power required to broadcast the package into 

the entire network and need to use additional 

hardware and software resources. 

             The paper aim is to provide Energy 

efficient and cost effective communication in 

Wireless Sensor Networks.  The proposed 

algorithm enhances the lifetime of a sensor 

nodes when a sensor node is fail  and The  

Fault Node Recovery Algorithm is the 

combination of generic algorithm are used for 

node replacement techniques and grade 

diffusion algorithm are used for create a 

routing path of sensor node. The algorithm can 

result are in the replacements of sensor nodes 

and more reused routing paths. This algorithm 

also increases [1] the number of active nodes 

up to 8.7 times, reduces the rate of data loss up 

to 98.8% and reduced energy consumption up 

to 31.1% 

2. RELATED WORK:  

A. Directed Diffusion Algorithm 

                        C. Intanagonwiwat et al. [2] 

introduced the directed diffusion (DD) 

protocol in 2003. Directed Diffusion aims to 

reduce the data relay to better manage power 

consumption and is, basically, a query-driven 

transmission protocol. First, the sink node 

provides interested queries in the form of 

attribute-value pairs to the other sensor nodes 

by broadcasting the interested query packets to 

the entire network.  The sensor nodes only 
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send the collected data back to the sink node if 

they fit the interested queries. In DD, all of the 

sensor nodes are bound to a route when 

broadcasting the interested queries, even if the 

route is such that it will never be used. 

Therefore extra power is required to send data 

to the entire network i.e waste of power 

consumption and storage become worse [4]. 

 

 
        Fig 1: Basic Structure of WSN 

 

 

The WSN may fail due to a following reason, 

including the following:  

a) the routing path might experience a 

break;  

b) the WSN sensing area might 

experience a leak;  

c) the batteries of some sensor nodes 

might be depleted, 

d) requiring more relay nodes; or the 

nodes wear out after the WSN has been 

in use a long period of time. 

e) Faults may be due to a variety of 

factors, including hardware failure, 

software bugs, operator (user) error, 

and network problems [10]. 

 

. 

 

3. PROPOSED SYSTEM:  

           The Our System is Fault Node 

Recovery System with the help of Grade 

Diffusion Algorithms and Genetic Algorithm. 

This System is Recover the node that shows in 

fig how actually our system is working. The 

Following Module of our System: 

 

 WSN Deployment. 

 Grade Diffusion Algorithm. 

 Calculate the Bandwidth of WSN. 

 Genetic Algorithm. 

 FNR Algorithm. 

 Node Replaced. 

 

In the fig show that wireless sensor network 

Deployed, then applied the grade diffusion 

algorithm on the wireless sensor network.GD 

algorithm send event data to sink node then 

after event is detect in WSN then calculate the 

bandwidth of wireless sensor network. If 

bandwidth is larger than Zero then call the 

genetic algorithm. Finally node is replaced 

using the genetic algorithm [1]. 

 

 
 

 Fig 2:  Block Diagram of Proposed System 
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A. Grade Diffusion Algorithms: 

                    The Grade Diffusion (GD) 

algorithm is presented by H.C.Shih in 

2012.The Working of Grade Diffusion 

Algorithm is [6], 

 Topology Formation. 

 Generate the Routing Path of 

sensor node. 

 Calculate grade value and payload 

value of every sensor node. 

 Identifies the set of neighbour 

node. 

 Selection of sensor node from set 

of neighbour node based on the 

more energy available of that 

sensor node. 

 Update the Routing Path in Real 

time. 

 record some information regarding 

the data relay. 

 Sensor node sends a event data to 

the sink node. 

 

B. Calculate the Bandwidth: 

                  Bandwidth of Wireless Sensor 

network is calculated according to   Equation 

(1). 

 

 
 

 In (1)   Grade is the grade Value of Every 

Sensor Node.  

Ni
original

: is the Number of Sensor Node with 

grade Value i. 

 Ni
now

: Number of Sensor Node still 

Functioning at the current time with grade 

Value i. 

The parameter β is set by the user and must 

have a value between 0 and 1. If the number of 

sensor nodes that function for each grade is 

less than β, Ti will become 1, and Bth will be 

larger than zero. Then, the algorithm will 

calculate the sensor nodes to replace using the 

genetic algorithm [1]. 

               If Bth Value is Larger than the Zero, 

then FNR Algorithm is Replace by  Non-

Functional Sensor Node to Functional Sensor 

Node in the Sensor Network using a Generic 

Algorithm.. 
 

C. Genetic Algorithm: 

                      Genetic Algorithms is the 

directed random search technique developed 

in 1975, based on the concept of natural 

genetics. There are 5 steps in the genetic 

algorithm: Initialization, Evaluation, 

Selection, Crossover, and Mutation [1]  

 

a) Initialization: 

                    In the initialization step, the 

generic algorithm (GA) are Create the 

chromosomes. Every chromosome is an 

expected solution or result. The number of 

chromosomes is determined according to the 

population size, which is defined by the user. 

The gene is the main concept value of gene is 

the either 1 or 0. The length of Chromosome is 

calculated by number of non-functional sensor 

node. 

 
                Fig 3: Chromosome and its gene. 

                   

                  In Fig length of Chromosome is 10 

and gene is either 1 or 0. A 1 mean node are 

replaced and 0 means node are not replaced. In 

above fig 10 non-function node having a 

length is 10 an defined by 7, 25, 29, 35, 43, 

59, 66, 68, 72etc. 

 

b) Evaluation:  

                 The Fitness Value is calculating      

according to the Fitness Function. The 
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Parameter of fitness function is chromosome 

and gene. Fitness Value Calculate according 

given Equation(2).  

 

         

 
 

Where,  

Ni =   number of replaced sensor nodes and  

their grade value at i . 

 

Pi =  number of reusable routing paths from 

sensor nodes with their grade value at i . 

 

T N = total number of sensor nodes in the 

original WSN. 

 

T P =  total number of routing paths in the 

original WSN. 

                     

c) Selection: 

In the selection step, the select the 

chromosomes with the lower fitness values 

and it is currently not working. Those node 

currently not working this node will be deleted 

and New chromosome is replace after the 

crossover step . 

               

            Fig 4: Selection Step 

d) Crossover : 

      The crossover step is used in the 

genetic algorithm to change the individual 

chromosome. In this algorithm, we use 

the one-point crossover strategy to create 

new chromosomes. The rate of choice is 

made according to roulette-wheel 

selection and the fitness values. 

             

                    Fig 5: Crossover Step 

e) Mutation: 

                   In this algorithm, mutation 

step is to flip a gene randomly in the 

chromosome. The chromosome with the 

genes of 1 replaces the sensor node to 

extend the network lifetime. 

 

               

                Fig 6:  Mutation Step 

 

4. SIMULATION: 

                  Network Simulator Version 2 is an 

open-source event-driven simulator. It is most 

useful to research in computer communication 

networks. NS2 includes animation tool such as 

wireless sensor network animator (NAM). It 

uses OTCL language for creating sensor nodes 

environment and plotting the XY graph based 

analysis with CYGWIN platform. 

 

 Node Creation: 

                     The Sensor Node Creation using 

the Network Simulator Version 2 and 20 

Sensor Node are Created Using NS2.  
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            Fig 7: Node Creation 

 

 Fault Node Identification: 

            In the Fig, Detect the Faulty Node 

based on the energy of the sensor and also 

calculate the bandwidth of the wireless sensor 

using the bandwidth equation. Here two node 

are Faulty, if Bandwidth is larger than zero 

then call the genetic algorithm.      

 

 
                       
         Fig 8: Fault Node Identification 

 

 

5. CONCLUSION: 

               The proposed algorithm enhances the 

lifetime of a sensor nodes when a sensor node 

is shut down and it depends on Grade 

diffusion algorithm combined with the genetic 

algorithm. The algorithm can result in fewer 

replacements of sensor nodes and more reused 

routing paths. This algorithm also increases 

[1] the number of active nodes up to 8.7 times, 

reduces the rate of data loss up to 98.8% and 

reduced energy consumption up to 31.1%. 
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