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Abstract 

Localization Concept Majorly Used in WSN.In this paper 
there is a concept of Cooperative Localization Has been 
introduced. From which we can able to find the position of 
unknown nodes. Also there is a several techniques of 
finding Cooperative Localization. Here Time of Arrival 
Technique has been introduced and founded an unknown 
position of nodes. 
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1. Introduction 

Localization of nodes in wireless networks is 
required in various applications. In many scenarios, it is 
important for the nodes to know their own position and the 
position of other nodes in the network. As an example, the 
first responder situation considered in benefits from self-
localization and localization of other members by each 
member of the team. 

Research done to address the above issues 
provides a variety of practical techniques. Extensive 
surveys of such techniques are provided. In time-of-arrival 
(TOA)-based systems, in particular, measuring time delays 
with the knowledge of anchor positions provides 
localization. The common challenges in location 
estimation are measurement noise, availability of accurate 
timing models and anchor uncertainty. Authors in have 
proposed estimation methods and algorithms which are 
robust to anchor and timing uncertainty. 
Cooperation between the nodes is used in position 
estimation solutions. A distributed localization method is 
presented which is based on factor graphs and relies on 
cooperation and message-passing between nodes. The 
method enables accurate and robust localization in 
networks which are not fully connected and its 
performance is studied in a numerical simulation scenario 
based on experimental measurements. Here, a cooperative 
localization algorithm is derived, which extends the non-
parametric belief propagation (NBP) message-passing 

method first introduced in. The method, which is based on 
approximating the junction-tree, improves performance 
with a reduced number of particles with respect to other 
NBP algorithms in the literature. The algorithm is 
validated by simulation and by applying it to experimental 
indoor ranging data. 

2. Cooperative Localization with TOA 

The network localization generally consists of two phases, 
namely the measurement phase and the location estimation 
phase. Most sensor network localization algorithms rely 
on measurements between neighbouring sensor nodes for 
location estimation. Packets are exchanged between 
neighbouring nodes in the network in the measurement 
phase. The receiver node can extract information 
regarding distance or bearing by measuring or estimating 
one or more signal metrics from the physical waveforms 
corresponding to these packets. 
In the location estimation phase, measurements are 
aggregated and used as inputs to a localization algorithm. 
In this section, first we describe the distinction between 
non-cooperative and cooperative localization algorithms. 
Then, we explain the localizability issue arising within the 
cooperative localization and elaborate the graphical issues 
in the localizability problem. 
 
2.1 Non-Cooperative vs. Cooperative 
 
In a non-cooperative (one-hop) localization approach, 
there is no communication between ordinary nodes, only 
between ordinary nodes and anchors. Every ordinary node 
needs to communicate with multiple anchors, requiring 
either a high density of anchors or long-range anchor 
transmissions as shown in Figure 1. 
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In cooperative (multihop) localization, we still allow 
ordinary nodes to make measurements with anchors, but in 
cooperative localization, we additionally allow ordinary 
nodes to make measurements with other ordinary nodes as 
shown in Figure 2. Internode communication removes the 
need for all nodes to be within communication range of 
multiple anchors. Thus, high anchor density or long-range 
anchor transmissions are no longer required. The 
additional information gained from these measurements 
between pairs of ordinary nodes can offer increased 
accuracy and coverage. 
 
2.2 TOA Technique 
 
 
The distance between the transmitter and the receiver may 
be estimated based on the speed of the wave propagation 
and the measured time for a radio signal to travel between 
two sensor nodes. The method may be applied to many 
different signals, such as RF, acoustic, infrared and 
ultrasound. The implementation of the technique depends 
on the measurement of time of arrival (ToA). The ToA 
may be measured with some advanced timing techniques. 
 
3. Figures  

3.1 Figures 

 

Fig. 1 Non-Cooperative Localization 

 
 

 

Fig.2 Cooperative Localization 

4. Conclusion 

In this paper, the use of different localization algorithms 
when performing sequential wireless sensor network 
discovery has been investigated. This discovery process is 
employed to estimate the location of a large number of 
low powered nodes in a distributed fashion such that when 
a node location has been estimated, it may be used to 
localize other nodes. The localization algorithm employed 
is central to the performance of this process. Range based 
(i.e. TOA, TDOA and RSS), direction based (i.e. DOA) 
and hybrid (i.e. LAA) localization algorithms were 
considered and it was shown that DOA is the preferred 
scheme at low SNR and the LAA localization algorithm 
provides better performance for network discovery at 
higher SNR. 
ToA offers a high level of accuracy, but also requires 
relatively fast processing capabilities in sensor nodes to 
resolve many timing differences for fine-grained 
measurements. 

Acknowledgments 

I have taken efforts in this work. However, it would not 
have been possible without the kind support and help of 
many individuals. I would like to extend my sincere 
thanks to all of them. I am highly indebted to Prof. 
Darshana Shah for her enlightening guidance, 
enthusiasm and constant supervision. I really appreciate 



IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 2 Issue 1, January 2015. 

www.ijiset.com 

ISSN 2348 – 7968 

281 
 

 

her effort to review my report, give insightful comments 
and discuss with me when I am confused. 
 
References 
[1] G. Mao, Localization Algorithms and Strategies for Wireless   
Sensor Networks. Info. Sci. Reference, 2009. 
[2] Guolin Sun, et al., “Signal processing techniques in network-
aided positioning: A survey of state-of-the-art positioning 
designs,” IEEE SP Magazine, June 2005. 
[3] N. Patwari, et al., “Locating the nodes: Cooperative 
localization in wireless sensor networks,” IEEE SP Magazine, 
vol. 22, pp. 54–59, June 2005. 
[4] J. Foutz, A. Spanias, and M. K. Banavar, Narrowband 
Direction of Arrival Estimation for Antenna Arrays. Morgan and 
Claypool Publishers, 2008. 
 
First Author Arpit Pathak, I am Currently Pursuing my Masters Of 
Engineering From Parul Institute Of Engineering And Technology. 
In an Electronics and Communication Branch. I have completed my 
Bachelors from Electronics and Communication Branch.  
 
Second Author Prof. Darshana Shah, She is Assistant Professor at Parul 
Institute of Engineering and Technology. She completed her MS with 
Electrical Engineering from US. 
 
 


