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Abstract --Of late, there has been increasing usage of Wireless Sensor Networks (WSNs) in real time applications including study 
of wildlife habitat, video surveillance and target tracking in healthcare and military fields. Thus the WSN became ubiquitous as it can 
be used in every field including the monitoring of adult house hold activities and mentally disordered people. Out of all such 
applications, target tracking is one of the most important applications of WSN. Many researchers contributed to the study of target 
tracking as found in the literature focusing on various approaches to solve the problem of target tracking. Recently Xu et al. 
proposed mechanisms for mobile sensor navigation and target tracking where target is assumed to be signal omitting target. Time of 
Arrival is the measurement employed by them to know the location of target through min-max approximation besides semi-definite 
programming relaxation. In this paper we used NS2 simulations to demonstrate the target tracking with focus on target tracking, 
throughput, and packet delivery ratio and delay performance. The results revealed that the proposed target tracking mechanism.  
 
Index Terms–Wireless Sensor Network, sensor navigation, time of arrival,target tracking 

I. INTRODUCTON 

Wireless Sensor Network (WSN) is a collection of 
nodes that can collect data or sense data and send 
to base station or sink. The network is made up of 
the nodes in two or three tiers based on the 
configurations. WSNs became very popular in the 
real world applications. The data is sent from all 
nodes to sink or base station. Therefore it is known 
as many to one communication. Very important 
application area of WSN is target tracking. Before 
going to actual details about target tracking Figure 
1 shows an overview of a typical WSN used for 
target tracking. A collection of sensor nodes linked 
to sink. In turn sink is made accessible to 
authorized people who interact with sink through 
wide area network like Internet.  

 

Figure 1 – Wireless sensor network 

As can be shown in Figure 1, wireless sensor 
network is a collection of sensor nodes that can 
sense the unknown objects’ data and send to the 
sink node. The sink node is there in between the 
Internet and sensor network. The authorized users 
can make queries on the sensed data through 
Internet.  
 
Recently the world witnessed rapid growth 
in wireless networks including WSN. 
Tracking is one of the very important uses of 
sensor network [1]. There are many 
applications on mobile target tacking such as 
surveillance, wildlife monitoring, search and 
rescue, and robotic navigation. These 
applications can span to both civilian and 
military areas. When sensor nodes sense 
noisy data, they are supposed to predict the 
positions of target and make use of 
measurements in order to take decision to 
move or not to move. It does meanthat the 
nodes can track from their current positions 
or they can move to a new location in order 
to track target object. The goal of the nodes is 
to estimate the position of target in order to 
have planning for accurate tracking. Many 
techniques came into existence in target 
tracking as explored in related works section.  
 
In this paper we consider both mobile sensor 
navigation and target tracking based on the 
TOA measurement approach. Weighted 
tracking algorithm is used in order to achieve 
this. Additionally we give some additional 
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mobility freedom to mobile nodes so that 
they can compute and move accordingly. It 
reduces the tracking time. This will improve 
the overall tracking performance of WSN 
nodes. In this paper our contribution is the 
simulation model built to demonstrate the 
tracking of targets by sensor nodes. The 
remainder of the paper is structured as 
follows. Section II reviews literature about 
target tracking in WSN. Section III presents 
the proposed target tracking approach. 
Section IV presents the experimental results 
while section V concludes the paper besides 
providing future directions.  
 

II. RELATED WORKS 
There are many techniques found in the 
literature for target tracking problem in 
WSN. Sensor node navigation also attracted 
many researchers. Effective navigation 
methods played an important role in accurate 
target tracking as observed in literature. 
Sequential location estimation is the way in 
which target tracking problem is understood 
[3]. As explored in [2] and [3] there are 
plethora of models for measuring the location 
of the target in WSN. The models 
includeSignal Angle of Arrival (AOA), Time 
Difference of Arrival (TDOA), Time o Arrival 
(TOA) and Received Signal Strength (RSS) 
and the combination of two or more models 
[3], [2]. In [4] a filter known as Kalman filter 
was proposed where predictive location 
tracking algorithm appeared effective. In [5] 
extended Kalman filter was employed for 
TOA measurement for target tracking. In [6] 
high accuracy is achieved by using RSS 
measurement model. Distributed mobility 
managementwas studied in [7] where trade 
off among parameters like coverage, loss of 
connectivity and target tracking quality 
improvement are considered. The cost of 
node communications and movement were 
considered in [8] besides the performance 
tradeoff.  
 
A proportional navigational strategy was explored 
in [10] and [9] with mobile sensors having prior 
knowledge about target motion. A periodically 
time-varying algorithm was proposed in [11]. 
Robot and kinematics were employed in [12] for 
target tracking. Similar kind of approach was 
followed in [13] with simple cubic navigation 
approach. Recently Xu et al. [21] presented the 

combined approach where mobile sensor 
navigation and mobile target tracking are 
considered for solving the problem of target 
tracking.  
 

III. PROPOSED SOLUTION 
We consider a WSN where sensor nodes 
work for the intended use. However, they are 
able to track targets. They need to estimate 
the location of target and compute navigation 
requirements so as to move to different 
location in order to track accurately. Thus the 
tracking of target is subjected to the 
movement of mobile sensor node to different 
location. Here the cost of moving to different 
location is also considered. The cost of 
moving to another location and the cost of 
tracking are combined considered. For more 
details of the core functionality reader can 
read [21].  

 
Figure 2 – Illustrates signal transmission path between 

transmitter and receiver 

As can be seen in Figure 2, it is evident that 
there are transmitter and receiver. Based on 
this conceptual diagram the TOA 
measurement approach is used to know the 
position of target nodes for tracking 
effectively. When mobile sensor gets target 
signal (target is a signal emitting thing) it 
makes use of TOA measurement model in 
order to compute the position of the target 
object. Thus the connection between the 
target location and sensor location is 
established. The localization of sensor nodes 
is not unconditional as it depends on sensor 
geometry. Both the location of target and 
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determination of the location of mobile 
sensor node are important for accurate target 
tracking.  
 

IV. EXPERIMENTAL RESULTS 

Experiments are made with NS2 simulations. The 
environment used is NS2 running in Ubuntu 
operating system in a PC with 2GB RAM and core 
2 dual processor. The simulations show the nodes 
creation as part of WSN and then target tracking.  
 

 

Figure 3 –Shows WSN with sensor nodes  

As can be seen in Figure 3, it is evident that the 
sensor nodes were created along with target nodes 
and mobile sensor controller node. Node 15 is 
acting as target node while others play the 
respective roles such as target and mobile sensors.  
 

 

Figure 4 –Target tracking at work 

As can be seen in Figure 4, it is evident that the 
sensor node 14 is able to track the target node 9 
successfully. The sensor node is capable of 
detecting the target node.  
 

 

Figure 5 –Routing protocol propagation  

As seen in Figure 5, propagation of routing 
protocol is visible. The formal protocol hand 
shaking and general propagation of protocol is 
shown with respect to normal communication 
scenario.  

 

Figure 6 –Sensor node 13 tracks target 

As shown in Figure 6, it is evident that the sensor 

node 13 is able to track target node 8 successfully. 
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Figure 7 – Throughput performance 

As shown in Figure 7, the throughput performance 
is shown. The simulation time is represented in 
horizontal axis while the vertical axis represents 
the number of packets received in bytes. As the 
time goes on the throughput is increased and 
maximized gradually.  

 

Figure 8 –Shows packet delivery ratio 

As can be seen in Figure 8, it is evident that the 
horizontal axis represents simulation time while 
the vertical axis shows the packet delivery ratio. As 
the simulation time increases the packet delivery 
ratio increases towards maximizing the ratio.  
 

V. CONCLUSONS AND FUTURE 
WORK 

In this paper we studied the problem of target 
tracking in WSN. Target tracking is one of the most 
important researches with respect to tracking 

objects in real world applications. Time of Arrival 
is the measurement employed by many researchers 
in literature to know the location of target through 
min-max approximation besides semi-definite 
programming relaxation. In this paper we used 
NS2 simulations to demonstrate the target tracking 
with focus on target tracking, throughput, and 
packet delivery ratio and delay performance. The 
results revealed that the proposed target tracking 
mechanism. One important research direction for 
future work is to apply the mechanisms in real 
world application rather than simulation.  
 

REFERENCES 

[1] M. Cetin, L. Chen, J. Fisher, A. Ihler III, M. Wainwright, 
and A. Willsky, “Distributed Fusion in Sensor Networks,” 
IEEE Signal Processing Magazine, vol. 23, no. 4, pp. 42-55, 
Dec. 2006.  
[2] N. Patwari, J.N. Ash, S. Kyperountas, A. Hero, R.L. 
Moses, and N.S. Correal, “Locating the Nodes: Cooperative 
Localization in Wireless Sensor Networks,” IEEE Signal 
Processing Magazine, vol. 22, no. 4, pp. 54-69, July 2005. 
[3] A.H. Sayed, A. Tarighat, and N. Khajehnouri, “Network-
Based Wireless Location: Challenges Faced in Developing 
Techniques for Accurate Wireless Location Information,” 
IEEE Signal Proces-sing Magazine, vol. 22, no. 4, pp. 24-40, 
July 2005.  
[4] P.H. Tseng, K.T. Feng, Y.C. Lin, and C.L. Chen, “Wireless 
Location Tracking Algorithms for Environments with 
Insufficient Signal Sources,” IEEE Trans. Mobile Computing, 
vol. 8, no. 12, pp. 1676-1689, Dec. 2009.  
[5] T. Li, A. Ekpenyong, and Y.F. Huang, “Source 
Localization and Tracking Using Distributed Asynchronous 
Sensors,” IEEE Trans. Signal Processing, vol. 54, no. 10, pp. 
3991-4003, Oct. 2006.  
[6] L. Mihaylova, D. Angelova, D.R. Bull, and N. 
Canagarajah, “Localization of Mobile Nodes in Wireless 
Networks with Correlated in Time Measurement Noise,” 
IEEE Trans. Mobile Computing, vol. 10, no. 1, pp. 44-53, Jan. 
2011. 
[7] Y. Zou and K. Chakrabarty, “Distributed Mobility 
Management for Target Tracking in Mobile Sensor 
Networks,” IEEE Trans. Mobile Computing, vol. 6, no. 8, pp. 
872-887, Aug. 2007.  
[8] R. Rao and G. Kesidis, “Purposeful Mobility for Relaying 
and Surveillance in Mobile Ad Hoc Sensor Networks,” IEEE 
Trans. Mobile Computing, vol. 3, no. 3, pp. 225-231, Mar. 
2004.  
 [9] M. Mehrandezh, M.N Sela, R.G Fenton, and B. Benhabib, 
“Proportional Navigation Guidance for Robotic Interception 
of Moving Objects,” J. Robotic Systems, vol. 17, no. 6, pp. 
321-340, 2000. 
[10] C.D. Yang and C.C. Yang, “A Unified Approach to 
Proportional Navigation,” IEEE Trans. Aerospace and 

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research, Volume 5, Issue 11, November-2014                                                       374 
ISSN 2229-5518   

IJSER © 2014 
http://www.ijser.org 

Electronic Systems, vol. 33, no. 2, pp. 557-567, Apr. 1997.  
[11] I. Shames, S. Dasgupta, B. Fidan, and B.D.O. Anderson, 
“Circumnavigation Using Distance Measurements under 
Slow Drift,” IEEE Trans. Automatic Control, vol. 57, no. 4, 
pp. 889-903, Apr. 2012.  
[12] F. Belkhouche, B. Belkhouche, and P. Rastgoufard, “Line 
of Sight Robot Navigation Toward a Moving Goal,” IEEE 
Trans. Systems, Man, and Cybernetics, Part B: Cybernetics, 
vol. 36, no. 2, pp. 255-267, Apr. 2006.  
[13] J. Vargas, S. Mendez, and F. Belkhouche, “Tracking 
Under the Nonholonomic Constraint Using Cubic 
Navigation Laws,” Proc. IEEE Int’l Conf. Systems, Man and 
Cybernetics., pp. 2788-2793, 2009.  
[14] Enyang Xu, Zhi Ding and Soura Dasgupta, “Target 
Tracking and Mobile Sensor Navigation in Wireless Sensor 
Networks”, IEEE TRANSACTIONS ON MOBILE 
COMPUTING, VOL. 12, NO. 1, JANUARY 2013, p1-10. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AUTHORS                                                                                    
 
A Pratapa Reddy obtained his 
Bachelor of Technology 
degree in Mechanical 
Engineering from Kakatiya 
University, Warangal, A.P. 
Then he obtained his Master 

of Technology degree in Computer Science & 
Engineering from JNTUH, Hyderabad, A.P. and 
pursuing PhD in Computer Science & Engineering 
from JNTUH, Hyderabad, A.P. Currently, he is a 
Assoc. Prof. at the Department of Computer Science 
and Engineering, Ganapathy Engineering College, 
Warangal, A.P. His specializations include 
networking, MANET, Network Security. His current 
research interests are wireless communications and 
networking, MANET, Network Security.  

  
 
Dr.N.Satyanarayana, M.Sc, 
M.Phil, AMIE(ET), M.Tech (CS), Ph.D (CSE), 
MISTE,MCSI,received his Ph.D degree in Computer 
Science & Engineering from Acharya Nagarjuna 
University, currently working as a Professor in 
department of CSE at Nagole Institute Of Science & 
technology. His research interests include Advanced 
Computer Architecture, Networking, and Wireless 
Communications.

 

IJSER

http://www.ijser.org/



