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Abstract - As the wireless sensor network are used to bring the interaction in humans, their surrounding and machines to a 
new level.  Wireless sensor network initially used for military purpose ground surveillance, but usefulness of wireless sensor 
network have gain attention in industries, observing a target in the field, health care applications. Observing the movement 
of the target is one of the key applications, i.e. target tracking we can gather information the sensor node. The sensor node 
iteratively estimate the resent target location or state by using information collected when target is in range of sensor node. 
So for this purpose, there are target motion model and measurement model are created. Then by using energy measurement 
model, average signal energy of the received signal is calculated in which there are two terms received signal strength from 
the target and noise energy are mentioned. From this collected information at sensor node target locations are estimated and 
predicted with the help of Extended Kalman Filter. As our aim is to estimate velocity and position of an object emitting 
energy, sensor selection strategies that minimize the error in estimate are computationally more efficient. The extended 
Kalman Filter minimizes the estimation error. In practices, the main difference between Kalman Filter and Extended Kalman 
Filter is that the value in Jacobean matrix must be calculated at iteration. 
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I. INTRODUCTION 
 
There are lots of application in which wireless sensor 
network are used like health, environment, aerospace, 
automation, military application. In all this 
application observing the movements of target i.e. 
target tracking is huge task for wireless sensor 
network. The sensor node senses the target in their 
area, i.e. if the target is their range. From which they 
collects some information like signal strength, power 
or intensity or any unique characteristic of target 
under surveillance. 
The collected information is the measurement of 
target of particular location from this energy 
measurement model is generated. In this mode by 
using received signal strength and energy noise we 
can calculate average signal energy i.e. time 
dependent energy. Then by using this information 
Extended Kalman Filter will predict the next moving 
path of target, by using measurement it will correct or 
update the value of parameter i.e. it will compute the 
gain for Extended Kalman Filter, it will update the 
predication, update error covariance, and then 
estimate actual of target. 
 
II. SYSTEM MODEL AND PROBLEM 
FORMULATION 
Energy measurement node:- 
Consider a target which has to be observed is moving 
in a restricted area (A) and observed, is moving target 
is taking by wireless sensor network. The emissions 
from the target are detected by the node, in the 
sensing range  푟  . 
Then by estimation theory, 

푒 (푡) = 푆 (푡) + 퐸 (푡) 
푒 (푡) Average signal energy measurement at instant t 
푆 (푡) Received signal 

퐸 (푡) Is the noise energy 
 
Target movement mode:- 
The location and state of target is defined by its 
velocity and the intersection point on the x and y 
plane i.e. position 
There is ‘PV’ model i.e. position and velocity model 

푆 = 푋 		푌 		푉 ( )		푉 ( ) 푇 
   
Where 푋 	푌  indicator position values of the target 
and  푉 ( )푉 ( ) velocity of target. 
 
III. TARGET LOCALIZATION 
 

 
Figure1:  Parts of Target Tracking System 

 
In many applications Kalman Filter is used with noise 
signal. It will generate non observable states and 
predict state in future. Kalman Filter is mostly used 
for linear system, and it will be produce an optimal 
estimation. For Kalman Filter a covariance matrix 
and immediate last probability of the state begin 
correct. Covariance is used to indicate, how the two 
variable correlate with each other. 
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In Kalman Filter there are two types of questions, 
prediction equation and update equation. The current 
state of the target is predicted by the predication 
equation which is based on the previous state. The 
update equation observes the sensor how much 
measurement charger from over all state estimates. 
These two equations dependent each other i.e. the 
initially predicated value is corrected by using 
measurement means we are updating or correcting the 
value (i.e. Kalman gain, update error covariance). 
And from these values the actual state of the target is 
estimated.As our aim to estimate velocity and 
position of an object emitting energy sensor selection 
strategies that minimize the error in estimation are 
computationally more efficient. Extended Kalman 
Filter minimizes the estimation error. In the practice, 
the main difference between Kalman Filter and 
Kalman Filter is that the value in Jacobean matrix 
must be calculated at each iteration.  
4.Simulation results 
The area of interest is of 2000m X 800m in which 
simulation is performed. We are creating a sensor 
field with 40 sensor nodes which are randomly 
dispersed in area o f  interest. We consider a WSN 
composed of  40 nodes in a 2D square planar field, 
and sensor nodes are able to tune their range up to 
communication range Rc. Let N(u)={푣||푢푣| ≤ 푅 } be 
the set of physical  neighbors (within  Rc) of node u.  

 

 
Figure.2: Creation of Sensor Field Generation of signal 

 
Emitted signal form target is having frequency of 
250hz, function C=calc_Vel(T,S,Z)  The sound 
velocity can be directly calculated by empirical 
formulae ,with temperature T in (°C), salinity S in 
(ppt), depth z in (m)% and sound velocity c in (m/s). 
from which waveform is generated as below, 

 

 
Figure.3: Generation of wavform Target Localization 

Target Localization: 
 

 
Figure.4 : Target Localization 

 
Receiver operating characteristics:  
As the state estimation are continuously updated each 
time the false acceptance rate decreases, that is if a 
target  is truly detected then true positive is 
incremented by one this will show that more number 
of estimations will help to keep the track more 
accurate.  

 

 
Figure.5 : False Acceptance rate 

 
As we are changing the hits the values of Average 
mean of error, Average variance of error & standerd 
deviation changes each time. 
 

 
 
Average error with varing iteration:  
As we changes the hits and take out number of 
itrations, we will come to know that average error 
will decreases. 
 

 
Figure.6 : Average error with varying iteration 
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CONCLUSION 
 
Kalman filter is an iterative state estimator and is 
widely used to locate an object with noisy  
measurement, while the extended kalman filter is 
non-linear version of  klaman filter  which laniaries  
about an estimate of current mean and covariance. 
The extended kalman filter is commonly used 
approach for target tracking in wireless sensor 
network, in this paper, we represented a target 
tracking approach using wireless sensor network 
based on the implementation of the extended kalman 
filter. At every tracking time each member of 
tracking cluster collects information from target , and 
by utilizes extended kalman filter update the current 
target state estimate whenever it receives 
measurements and complete the current tracking 
procedure until it receives the last sensor 
measurements. The main functionality of a 
surveillance wireless sensor network is to track an 
unauthorized target in a field. In this paper we have 
studied  different communication methods and some 
of the most recent tracking  techniques whose goal is 
to maintain Target tracking accuracy. The 
challenge is to determine how to perceive the target 
in a WSN efficiently. We proposed a unique idea to 
achieve a WSN system for detecting movements of a 
target using Extended Kalman filter tracking. It has 
also been realized that how tracking error can be 
reduced using this approach. Tracking schemes 
presented here depends on computation of  sampling 
interval such that prediction is likely to succeed and 
tracking is continuous.  This paper reviews how 
collaborative signal processing plays an effective role 
in tracking. Evaluation results demonstrated that the 
proposed tracking framework can estimate a target’s 
positioning area, achieve tracking ability with high 

accuracy This algorithm work well even though, 
sensors are faulty. 
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