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Abstract
Proposal of a fault node recovery algorithm to improve the 
epoch of a wireless sensor network when some of the sensor 
nodes shut down. The algorithm is created on the grade diffusion 
algorithm collective with the genetic algorithm. The algorithm can 
consequence in rarer substitutes of sensor nodes and additional 
reprocessed routing paths. The proposed algorithm upsurges the 
amount of active nodes up to 8.7 times, decreases the rate of data 
loss by approximately 98.8%, and diminishes the rate of energy 
consumption by approximately 31.1%.K

Keywords
Genetic Algorithm, Grade Diffusion (GD) Algorithm, Gradient 
Diffusion Algorithm, Wireless Sensor Networks (WSN).

I. Introduction
Each sensor node consumes a low level of battery power that 
cannot be refilled. When the energy of a sensor node is fatigued, 
wireless sensor network leaks will appear, and the unsuccessful 
nodes will not communicate data to the other nodes throughout 
transmission dispensation. Therefore, the other sensor nodes 
will be laden with augmented transmission dispensation. Fault 
node recovery (FNR) algorithm usedto improve the lifespan of 
a wireless sensor network (WSN) when certain of the sensor 
nodes shut down, either since they no longer consume battery 
energy or they have reached their operational threshold. Using 
the FNR algorithm can consequence in fewer substitutes of sensor 
nodes and further reused routing paths. Thus, the algorithm not 
only improves the WSN lifetime but also decreases the cost of 
substituting the sensor nodes.

Related Work
The approach was the sensor network routing contain the directed 
diffusion (DD) algorithm and the grade diffusion (GD) algorithm. 
The algorithm is established on the GD algorithm, with the 
objective of substituting fewer sensor nodes that are defective or 
have exhausted batteries, and of recycling the maximum number 
of routing paths. These optimizations will eventually improve the 
WSN lifetime and decrease sensor node replacement cost.

Existing Method
The traditional methods to sensor network routingcomprise the 
directed diffusion (DD) algorithm and thegrade diffusion (GD) 
algorithm.

Disadvantages
The WSN might fail owed to a variability of causes, including the 
routing path might practice a break, the WSN sensing area might 
experience a leak, the batteries of certain sensor nodes might be 
exhausted, demanding more relay nodes or the nodes attire out 
later the WSN has been in use a long period of time. The external 
nodes transfer event data to the sink node viathe internal nodes 
(the sensor nodes near the sink node) in a WSN demonstrate 
the accommodation actions for non-working nodes. The internal 

nodes thus have the major data transmission loading, consuming 
energy at a faster rate. If all the internal nodes drain their energy 
or otherwise terminate to function, the event data can no longer 
be sent to the sink node, and the WSN will no longer function.

Proposed Method
This includes a fault node recovery (FNR) algorithm to augment 
the lifespan of a wireless sensor network (WSN)when certain of 
the sensor nodes closed down, either because they no longer have 
battery energy or they have reached their operational threshold. 
Using the FNR algorithm can result in rarer substitutes of sensor 
nodes and more recycled routing paths. Consequently, the 
algorithm not only increases the WSN life time but also condenses 
the cost of substituting the sensor nodes. The algorithm included 
is established on the GD algorithm, with the aim of substituting 
fewer sensor nodes that are defective or have depleted batteries, 
and of reusing the maximum number of routing paths. These 
optimizations will eventually enhance the WSN lifespan and 
reduce sensor node replacement cost.

Advantages
This algorithm upsurges the WSN lifetime by replacing some of 
the sensor nodes that are not operative. In addition to enhancing 
the active nodes and reducing the data losses, the FNR algorithm 
decreases the communicated energy consumption by decreasing 
the number of data relayed, as the replaced sensor nodes are 
generally used the most.

Proposed Method Architecture

Modules

Initialization
In the initialization phase, the genetic algorithm produces 
chromosomes, and each chromosome is a predictable solution. 
The number of chromosomes is indomitable according to the 
population size which is distinct by the user. Each chromosome 
is a combination explanation, and the chromosome span is the 
number of sensor nodes that are exhausted or nonfunctioning. The 
rudiments in the genes are either 0 or 1.A 1 means the node should 
be replaced, and a 0 means that the node will not be replaced.
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Evaluation
Generally the fitness value is considered according to a fitness 
function, and the constraints of the fitness function are the 
chromosome’s genes. Though, we cannot put genes directly into 
the fitness function in the FNR algorithm, because the genes of the 
chromosome are simply whether the node should be replaced or 
not. In the FNR algorithm, the objective is also to recycle the most 
routing paths and to substitute the fewest sensor nodes. Therefore, 
the number of routing paths obtainable if some nonfunctioning 
sensor nodes are replaced is calculated.

Selection
The selection step drives to disregard the chromosomes with the 
lowest fitness values and retain the rest. We use the exclusiveness 
strategy and keep the partial of the chromosomes with better 
fitness values and put them in the mating pool. The shoddier 
chromosomes will be deleted, and new chromosomes will be 
ready to replace them after the crossover step.

Crossover
The crossover step is used in the genetic algorithm to modify the 
individual chromosome. In this algorithm, we use the one-point 
crossover scheme to create new chromosomes. Two individual 
chromosomes are preferred from the mating pool to produce two 
new offspring. A crossover point is selected among the first and 
last genes of the parent individuals. Then, the section of each 
individual on either side of the crossover point is switched and 
concatenated. The rate of choice is made according to roulette-
wheel selection and thefitness values.

Mutation
The mutation step can familiarize traits not found in the original 
individuals and prevents the GA from converging too fast. In this 
algorithm, we simply flip a gene randomly in the chromosome. The 
chromosome with the finest fitness value is the clarification after 
the repetition. The FNR algorithm will substitute the sensor nodes 
in the chromosome with genes to outspread the WSN lifetime.

Fault Node Recovery Algorithm
The FNR algorithm creates the grade value, routing table, a 
set of neighbor nodes, and payload value for each sensor node, 
using the grade diffusion algorithm. The sensor nodes transfer 
the event data to the sink node according to the GD algorithm 
when events appear. Then, Bth is calculated accordingly in the 
FNR algorithm. If Bth is larger than zero, the algorithm will be 
invoked and replace nonfunctioning sensor nodes by functional 
nodes selected by the genetic algorithm. Then the wireless sensor 
network can continue to work as long as the operators are willing 
to replace sensors max.

Results
Using the GD algorithm, after 8000 events the grade 1 sensor 
nodes only has energy lasting, and the other grade sensor nodes 
still have enough energy to operation. Using the FNR algorithm, 
the grade 1 sensor nodes still have energy. The grade 1 sensor 
nodes are nearby the sink node, and they are communicate nodes 
for the other grade sensor nodes, so they consume their energy 
promptly. The FNR algorithm can substitute some of the energy-
depleted sensor nodes. Therefore, the available sensor nodes are 
more abundant than when using the traditional algorithms.
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Conclusion
The proposed algorithm surges the amount of active nodes up to 
8.7 times. The quantity of active nodes is enhanced 3.16 times 
on average after substituting an average of 32 sensor nodes for 
each calculation. The algorithm decreases the rate of data loss by 
approximately 98.8% and reduces the rate of energy consumption 
by approximately 31.1%. Consequently, the FNR algorithm not 
only replaces sensor nodes, but also reduces the replacement cost 
and reuses the most routing paths to upsurge the WSN lifetime. In 
addition to the routing, it is significant to research the optimization 
of sensor node replacement, decreasing the replacement cost, 
and reusing the most routing paths when some sensor nodes are 
nonfunctional.
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