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Abstract— Wireless Sensor Networks (WSNs) can provide 

low cost solutions to various real world problems. Wireless 

Sensor Networks can be said as the latest development or 

improvement in the field of Wireless Communication. 

However the advantages of WSN become limited due to the 

limited resources, especially low-capacity battery of the 

sensor nodes. For extending lifetime of WSN, energy aware 

routing is an important issue for prolonging the lifetime of 

the WSN. Furthermore, IP cannot be applied to WSNs, since 

address updating in a large-scale or dynamic WSN can 

result in heavy overhead. We have used the simulation 

software NS2 to simulate the aspects like nodes alive, 

network lifetime, energy consumption. In this paper we have 

reviewed the approach for fault detection in the Wireless 

Sensor Networks (WSNs) to extend network lifetime. 
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I.  INTRODUCTION 

In this paper, a fault detection performance technique 

identification scheme is used. This technique uses two types 

of detector nodes which are LFD (Local Fault Detector) and 

GFD(Global Fault Detector).A fault detection technique is 

used in the WSN to extend network lifetime and preserve 

the energy of the network. Local fault Detector has more 

benefits compare to Global Fault Detector. And using these 

two techniques the fault tolerance is achieved. The goal of 

NS2 Simulation is mainly to support Computer Networking 

Research. A large number of institutes and people in 

development research use it , maintain this and develop this 

NS2 software which increases our confidence day by day. 

Fault  

Detection Technique in WSN helps in resolving 

many real-world problems and have attracted many 

researchers in the recent times using simulation software 

NS2.Fault Tolerance occurs due to limited battery life. Thus 

nodes are required to be fault tolerant and repair them with 

the help of LFD and GFD technique.  

II.  WSN ARCHITECTURE 

 
Fig. 1: Sensor Node Structure 

Network architectures and protocols are the important 

aspects in the design of WSNs. Because the sensor nodes 

have severe resource constraints, the network architectural 

design has a significant effect on the power consumption of 

the sensor nodes and in turn the overall lifetime of the entire 

network. In this sub-section let us first demonstrate the 

structure of the senor node. 

As shown in Fig.I Sensor Node consists of Four 

types which are Power Units, Sensing Unit, Processing Unit 

and Communication Unit. 

III. PROPOSED WORK 

Before describing the proposed algorithm let us go through 

some of the assumptions considered for the wireless sensor 

network scenario. The network model for the proposed 

algorithm assumes the following points: 

1) The individual sensor nodes in the network are 

static i.e. each node maintains their positions once 

deployed.  

2) Nodes are location-aware, which can be known 

using Global Positioning System.  

3) Each node need to access only to information of its 

neighbors that are within the one hop distance of 

the node concerned.  

4) All nodes are homogeneous having same 

processing, communication and initial energy.  

5) The transmission ranges of nodes are adjustable.  

6) The sink is stationary. 

The energy model is assumed as a simple model for 

the radio hardware energy consumption where the 

transmitter dissipates energy to run the radio electronics and 

the power amplifier, and the receiver dissipates energy to 

run the radio electronics. Both the free space (d
2
 power loss) 

and the multipath fading (d
4
 power loss) channel models are 

used in this paper, depending on the distance between the 

transmitter and receiver. Power control can be used to invert 

this loss by appropriately setting the power amplifier, if the 

distance is less than a threshold, the free space model is 

used; otherwise, the multipath model is used. Thus, to 

transmit a k bit message a distance d, the radio expends 

 
and to receive this message, the radio expends: 

 where, Eelec is the 

electronics energy. ϵfs and ϵmp are the amplifier energy of 

the free space model and the multi-path model.d0 is the 

minimum distance for deciding the parameter value, given 

by 
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IV. PROPOSED ALGORITHM 

1) Step A: First of all the neighbors of each node is 

detected, by calculating the distance amongst the 

nodes. 

2) Step B: Calculate the optimal number of clusters K  

3) Step C: Define the round time Tcurrent at the 

beginning of the round Rcurrent.  

4) Step D: Calculate the average residual energy of 

each sensor in the network, Fe  

5) Step E: Calculate the average distance, Fd  

6) Step F: Calculate the threshold value, Tthr  

7) Step G: When nodes have sufficient information 

about its neighbors , such as distance and current 

energy, nodes broadcast its Tthr value to neighbors.  

8) Step H: According to Tthr, each node selects the 

candidate node which has the minimal Tthr, and 

sends electmsg to the candidate node. 

9) Step I: The nodes which receive the most electmsg 

in neighbors, will announce that the cluster-head 

nodes are elected, and all non-cluster-head nodes 

chose one nearest cluster-head to join the cluster.  

The proposed algorithm is explained as below:  

 The average residual energy of each sensor in the 

network is calculated according to the formula  

  
Where, Ni is the set of neighbors, which are in radio range 

of node i, |Ni| is the total number of nodes in the neighbor 

list and Ei current is the current residual energy of node i.  

 The average distance between the nodes and its 

selected set of neighboring nodes is calculated as  

                 
 The threshold value for each node competing to be 

cluster head is calculated with the formula

 
Where, α1 and α2 are the weights of the factors and 

α1<α2 (α1+α2=1). i.e. in our proposed algorithm more 

importance given to average residual energy of a node than 

the distance. 

 The optimal number of clusters K can be expressed 

as follow:  

 Where, D is 

the length of the side of network area, l is the distance from 

CH to sink node. 

V. NS-2, IMPLEMENTING LANGUAGE 

NS-2 is basically written in C++, with an OTcl (Object Tool 

Command Language) interpreter as a front-end. It supports a 

class hierarchy in C++, called compiled hierarchy and a 

similar one within the OTcl interpreter, called interpreter 

hierarchy. Some objects are completely implemented in 

C++, some others in OTcl and some are implemented in 

both. For them, there is a one-to-one correspondence 

between classes of the two hierarchies.  

The simulator can be viewed as doing two different 

things. While on one hand detailed simulations of protocols 

are required, we also need to be able to vary the parameters 

or configurations and quickly explore the changing 

scenarios. For the first case we need a system programming 

language like C++ that effectively handles bytes, packet 

headers and implements algorithms efficiently. But for the 

second case iteration time is more important than the run-

time of the part of task. A scripting language like Tcl 

accomplishes this. 

 
Fig. 2: Basic Architecture of NS 

The ns2 script file or the .tcl file is a    collection of 

simple ns2 syntax codes. 

An ns2 simulation is controlled by a TCL script , 

which contain all necessary parameters and configurations 

given in fig. 

The TCL script specifies the path of movement and 

connection files to be loaded also the path to the trace files, 

usually a network animator (nam) and a trace (tr) file, which 

are the product of a NS2 simulation. 

VI. DETECTION TECHNIQUES 

This techniques uses two types of detector nodes: 

1) Local Fault Detector(LFD)(Shown by blue color) 

This local cluster head node perform two steps 

 Perform Init(Initializing nodes in a network) 

 Send packet information to GFD. 

2) Global Fault Detector(GFD)(shown by green 

color)-This Global cluster head node checks which 

node is not working in network and block that node 

to preserve the energy of the network. 

 
Fig. 3: Routing phenomenon in process 

VII. SIMULATION RESULT 

we have chosen to compare the performances of the 

algorithms by considering parameters like network lifetime 

and energy consumption . 
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Individual sensor node lifetime is computed before its 

energy depleted in the number of rounds. In other words, the 

definition of network lifetime in either the number of rounds 

till the first node dies or some percentage of nodes die. 

 
Fig. 4: Energy consumption of the algorithms in         

different rounds. 

VIII. CONCLUSION 

Research in wireless communications, specifically Wireless 

Sensor Networks (WSNs), is playing a vital role in our 

future extending the capability to explore, monitor and 

control the physical world. It is especially useful in 

catastrophic or emergency scenario where human 

participation may be too dangerous. The energy is a critical 

factor in order to extend the lifetime of the network as nodes 

once deployed cannot be recharged. In WSN to reduce 

energy consumption of sensor nodes clustering is generally 

used. The clustering besides reducing energy consumption 

also helps in achieving efficient and scalable control. 

In this paper, we have proposed a fault detection technique 

for wireless sensor networks. This techniques uses two types 

of detector nodes, which are LFD(Local Fault Detector) and 

GFD(Global Fault Detector). 
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