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ABSTRACT 
WSN consists of sensor nodes which are using the battery for their power supply and so they have small amount of 

power supply. This reduces the lifespan of the WSN because the sensors continuously sensing and transmitting data 

are losing their energy. They transmit data to BS by sending it to the next neighbor node. Here if one of the node’s 

energy reduces to vulnerable level, the transmission of data stops and for that fault tolerant mechanisms are made 

available. This paper analyze different fault tolerance techniques and shows how clustering is more effective than 

direct transmission of data in the term of reduction in data loss, expansion of network lifetime and recovery of faulty 

nodes.  
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INTRODUCTION: 
Wireless Sensor Network is a collection of hundreds of tiny sensor nodes. They senses the data, aggregates them and 

send it to the base stations (BS). In WSN, sensor node senses data and sends them to the sink node or base station 

where they are used for the betterment of humans. These sensor nodes are deployed in the mission critical areas like 

war zone and the area facing natural calamities. Recent advances in micro processing, wireless and battery 

technology, and smart sensors have enhanced data processing wireless communication, and detection capability. [1] 

These sensors use battery power for the computations and the data processes. So it has basically low power and so 

power consumption should be kept in mind while we are considering the wireless network. In WSN the sensor nodes 

senses the data and sends it to Base station (BS) directly or through the Sink nodes. 

  

                  Fig 1.1 Working of WSN 

Figure 1.1 shows the working of WSN, where sensor senses data and sends it to the Base station, where sensor sends 

data and first sends it to the neighbor node, that node send it to the next neighbor node and at last the node near to 

the Sink node send it to it or directly to the BS. Here from the data sensing to the receiving of the data by base 

station, in every task of the nodes battery is decreases. Here the power consumption of the takes place in the 

following manner. The sensor near the BS or MS decreases its battery faster than the nodes far from the SN or BS. 

In WSN the data transmission takes place in either single hopping or multi hopping where sensed data are 

transmitted direct to the Sink Node (single hopping) or by sending data to the next neighbor node and at last to the 

Bs. Nodes closer to the sink tend to deplete their energy faster than the others. And so if the nodes near the sink node 
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or BS deplete all their energy they cannot take part in the transmission and the network will be destroyed. So 

clustering approach is used in the WSN for increasing the energy efficiency of the sensor network.  

 

CLUSTERING 

Clustering is the technique in which the sensor nodes are grouped in small groups and assigned a cluster head to it. 

Where all the nodes communicates with the cluster head means sends their data to the cluster head and after that 

cluster head will send their data to the BS or SN. As shown in fig 1.2 

 

  

   

 

 

 

 

 

Fig 1.2 Cluster based WSN [3] 

Clustering sensor nodes has been adopted as one of the most efficient and effective techniques in this concern. In a 

cluster based WSNs the sensor nodes are grouped into different clusters with a leader, known as cluster head (CH). 

Sensor nodes send the sensed data to their respective CHs. CHs then aggregate the data and forward it to a remote 

base station (BS) using single hop (direct) or multi-hop communication. In many WSNs, the CHs are usually 

selected amongst the normal sensor nodes and in doing so; they are liable to bear some extra load such as data 

aggregation, communication with member sensor nodes and so on. So their energy gets depleted soon which results 

their quick death.[3] But here we can say that they can apply more energy efficient network if fault tolerance is 

applied here. Here in this paper overview of decreasing nodes energy efficiency, how clustering can increase the 

lifetime of the network and improve network efficiency. 

The rest of the paper is organized as follows. Related Work, Proposed work, conclusion, references.  

RELATED WORK 

[1] In this paper, A fault node recovery algorithm is proposed. This algorithm enhances the lifetime of a wireless 

sensor network on shutting down of some nodes. It uses combination of grade diffusion algorithm and genetic 

algorithms. As in WSN, sensor nodes use battery power supply and thus have limited energy resources. In addition 

to the routing, it is important to research the optimization of sensor node replacement, reducing the replacement 

cost, and reusing the most routing paths when some sensor nodes are nonfunctional. This algorithm replaces fewer 

sensor nodes and reuses the most routing paths, increasing the WSN lifetime and reducing the replacement cost. In 

the simulation, it increases the number of active nodes up to 8.7 times. The number of active snodes is enhanced 

3.16 times on average after replacing an average of 32 sensor nodes for each calculation. The algorithm reduces the 

rate of data loss by approximately 98.8% and reduces the rate of energy consumption by approximately 31.1%. 

Therefore, the FNR algorithm not only replaces sensor nodes, but also reduces the replacement cost and reuses the 

most routing paths to increase the WSN lifetime. 

[2] Due to WSN’s steps in mobility based applications, an energy efficient routing algorithm named Cluster Based 

Mobile Wireless Sensor Network (MWSN), is introduced to deal with routing issues of mobile sensor nodes and to 

improve the life time of the network by making it energy efficient. In this protocol nodes are equipped with GPS for 

location tracking and delay in joining the mobile node that get out of the cluster in joining new cluster is high. But 
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here routing is not discussed and the fault tolerance and less packet loss is achieved while sending data either from 

cluster members to cluster head or low level cluster head to higher level cluster head. Delay also gets reduced as the 

cluster head sends the data to Base Station through level based architecture of nodes. Mobility of Cluster head 

during the round and heterogeneous sensor nodes in the network will be considered in the network as for future 

work 

[3] In this paper two distributed algorithms are introduced one for the formation and other for fault tolerance. The 

cluster formation is based on residual energy and routing overhead with distance between sensor nodes and CH .And 

fault tolerance selects new CH using payoff or function. The MWSN does not provide routing facility, but the main 

function of WSN is to route sensed data to BS, and the main problem is irreplaceable power sources of sensor nodes 

due to which the network is facing the failure. A sensor node selects a cluster head (CH) having minimum routing 

overhead with higher ratio of residual energy of CH and corresponding distance. Routing overhead of CH is 

calculated only when the route from individual CH to base station (BS) is defined, so for defining the route amongst 

CH, GA based routing algorithm named as GAR was executed before selection of CH by sensor nodes. GAR 

algorithm used to take care of the sensor nodes which are not in communication range of the CH. And thus it solves 

fault tolerance issue of WSN. This algorithm does not provide design for energy balanced and fault tolerant 

distributed routing for mobile sensor network with partial and transient failure of the sensor nodes. 

[4] In this paper, reduction in total transmission time and the energy consumption of wireless sensor networks using 

multi-hop data aggregation by forming coordination in hierarchical clustering. This algorithm addresses major 

requirements such as energy-efficient connectionless communication combined with speed, fault-tolerant, load 

balancing and scalability.  Balanced energy consumption is achieved by transmission of data to the intermediate 

nodes at all the levels. It also provides scalability to network without any additional cost and still all nodes can send 

data with help of relay nodes and cluster coordinators. This improves network lifetime and also speed up the data 

communication. But in this protocol the control can’t be placed into center as it is designed for the applications like 

border surveillance applications. 

[5] It is a self organized cluster-based sensor network that has the cluster management mechanisms for new nodes 

joining and existing nodes leaving, is defined as DCWSN. It can be categorized into two types such as, one hop 

neighbor information while the other one considers partial one hop neighbor information for multi-node leaving for 

DCWSN. In this DCWSN, one of the proposed algorithms considers one hop and the other one considers the partial 

one hop. Here security, QoS and load balancing are not considered in this algorithm but it could be included. 

[10] In this paper fault tolerance is achieved using the combination of FNR and the DFCA algorithms and the 

proposed algorithm provides energy efficiency and reduces the data loss as well. In this algorithm, first clustering is 

applied to the sensors and then the FNR algorithm is applied in that WSN’s nodes. So that first DFCA will divide 

the network into different clusters and after that FNR makes it energy efficient and reduces data losses. And thus 

fault tolerance is achieved in this algorithm. 

ANALYSIS 

Wireless Sensor networks are very important in the context of data transmission and even they are like god gift in 

the data transmission when they are deployed in the emergency areas like disaster affected areas, war zone etc. Here 

in these areas, the data transmissions are very crucial as the loss of the data can make big loss in the form of either 

life loss or property loss. So we should reduce data loss so that we can improve the transmissions.  

In WSN, data transmissions take place from the nodes which have sensed the data to the BS or to the sink nodes. In 

this process they loss their energy. This energy loss occurs in the ascending order. 

a) Nodes sensing data: have minimum energy loss , 

b) Nodes transmitting data of other nodes as well , 

c) Nodes near the Sink node,  

Here as shown above, in WSN the sensor nodes are performing different tasks as per their positions.  The nodes 

which are far from the SN only senses the data, aggregates them and sends them to the next node near to them and 

the next node send it to the next one at last data reaches to SN. But he nodes near the SN have to receive data from 

the all the nodes next to them and send it to the SN. In this way, energy of the nodes near SN loses their energy first, 
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after that the nodes near them will reduce their energy.  Here when any of the nodes lose their energy, they become 

faulty and thus the faulty node will break the transmission among the network. So we must apply a fault tolerant 

mechanism which will reduce breakdown in network. Clustering is also used as a fault tolerance mechanism, in 

which nodes of WSN are divided into small distributed groups of nodes. In each of these groups, a node is assigned 

as cluster head and all members of the cluster sends sensed data to it and these cluster head sends it to the SN or BS 

directly or using different CHs. Here in this Clustering system nodes are elected as a cluster head on the bases of the 

energy they have. The node having highest energy and shortest distance from SN are mostly elected as CH. All the 

nodes of the cluster send data to their respective cluster head and the CH receives that data aggregate them and 

transmits them to the BS , but in between that it is constantly losing its energy and so quickly it loses its energy and 

reaches to the faulty states. Means we can say that a node becomes when it is not able to send data. It occurs mostly 

due to the energy loss. So if any of the CH stops sending data, data transmissions stops and so in this paper fault 

tolerance is related to this. In the WSN when any of the node stops working the network fails so we have to fix the 

fault tolerance mechanism in which the node having good battery condition, can replace the faulty one. Here too 

many fault tolerant algorithms are proposed. FNR algorithm is one of them and it uses the combination of GA and 

GD algorithm. Using which it provides the reduction in the data loss and makes the network more energy efficient. 

But it don’t use the clustering and if clustering is provided to it, it can make the network more energy efficient and 

reduce the amount of data loss as it also provides replacement in the CH and reduces the chance of network loss. In 

the paper [10], the clustering is applied to the FNR using the DFCA algorithm and it makes the network more faults 

tolerant. Here in this algorithm, the clustering is first applied to the sensor nodes and after the formation of the 

cluster, the FNR is applied to that clusters and by doing this network is made more energy efficient and reduces less 

data even it provides replacement of faulty nodes and thus network lifetime also increases. In this the steps included 

are as follows. As per given in the flowchart this method works as follows. 

                             

   Fig 1.3 Combination of DFCA and FNR[10] 

Step-1: Take Finite number of Nodes as input. 

Step-2: Apply DFCA on these nodes and provide clustering to them. 
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Step-3: After that Grade diffusion is applied on that. 

Step-4: Faulty sensor nodes detection occurs. 

Step 5: Calculation of Bth takes place. 

Step 6: Evaluation process starts. 

Step 7: Selection takes place. 

Step 8: Crossover takes place. 

Step 9: Mutation takes place. 

Step 10: Recovery and vulnerability checking. (if found than reapply the GA) 

Step 11: Stop the process. 

Thus whole process takes place and replaces the faulty nodes as well as the CHs and increases the lifespan of the 

WSN. 

CONCLUSION 

WSN consists of sensor nodes which are using the battery for their power supply and so they have small amount of 

power supply. This reduces the lifespan of the WSN because the sensors continuously sensing and transmitting data 

are losing their energy. They transmit data to BS by sending it to the next neighbor node. Here if one of the nodes 

energy reduces to vulnerable level, the transmission of data stops and for that fault tolerant mechanisms are made 

available. Different fault tolerant mechanisms are explained in this paper and are analyzed in this paper. And 

concluded that clustering makes WSN more long lasting than normal transmission. And other thing concluded is that 

if clustering is applied to the FNR it will become more energy efficient, reduces data loss and have more lifespan 

than normal one.   
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