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Abstract 

 
With the exponential development in the innovation of small scale electromechanical framework 

(MEMS), remote systems administration and remote sensor systems (WSN) are subsequently 

improving. Restriction is an imperative perspective in the field of remote sensor systems (WSNs) 

that has created noteworthy research enthusiasm among the scholarly community and research 

network. WSN is developed of different remote sensor hubs, which shape a sensor field and a sink. 

These arrangements of fields and sinks have the capacities to detect their encompassing condition, 

play out a compelled estimation and convey remotely to frame WSNs. Wireless sensor network is 

formed by a large number of tiny, low energy, limited processing capability and low-cost sensors 

that communicate with each other in ad-hoc fashion. In WSN, hubs can be characterized into three 

classes: a stay (otherwise known as reference point), restricted and obscure. The grapple hub can 

distinguish its present position utilizing a prepared GPS gadget. The limited hub is restricted 

physically utilizing system designs. finally, the area of obscure hub is obscure, neither precisely nor 

by estimation. The undertaking of deciding physical directions of sensor hubs in WSNs is known 

as restriction or situating and is a key factor in the present correspondence frameworks to appraise 

the spot of birthplace of occasions. The implicit highlights of WSNs make the hub's area a critical 

factor in deciding their state. The data identified with the hub position speaks to a crucial factor for 

most WSN applications. In such applications, the evaluated data is futile without knowing the 

precise position from where it was obtained. As the prerequisite of the situating precision for 

various applications shifts, distinctive limitation techniques are utilized in various applications and 

there are a few difficulties in some extraordinary situations, for example, woodland fire 

recognition. In this paper, we survey different measurement techniques and strategies for range 

based and range free localization with an emphasis on the latter. Further, we discuss different 

localization-based applications, where the estimation of the location Information is crucial. Finally, 

a comprehensive discussion of the challenges such as accuracy, cost, complexity, and scalability 

are given. 

 

 

Keywords: localization; range free; wireless sensor network; mobile anchor, classification, range 
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vi  

Table of Content 

Title Page i 

Declaration ii 

Acknowledgements iii 

Acceptance iv 

Abstract v 

Table of Content vi 

List of Figures ix 

List of Tables x 

Chapter 1: Introduction 1-2 

Chapter 2: Localization in WSN 3  

Chapter 3: Range Based Localization Schemes 3 

  Chapter 4: Background and Related Work 4  

4.1 Class 1: Geometric techniques 4 

4.1.1 Trilateration 4  

4.1.2 Multilateration 4 

4.1.3 Triangulation 5 

4.2 Class 2: Area-Based strategies 6 

4.2.1 Bounding Box (BB) 6 

4.2.2 Sum Dist Min Max 6-7 

 



vii 

 

Chapter 5: Basic Measurement Techniques for Localization in WSNs 8 

5.1 The angle-of-arrival (AoA) 9 

5.2 Distance Related Measurement 9 

5.2.1 Propagation Time Measurement 9 

5.2.2 Received Signal Strength (RSS) Based Measurement 9 

5.2.3 Connectivity Based 10 

5.3 RSS Profiling Measurement 10-11 

  Chapter 6: Localization Algorithms in WSNs 11 
 

6.1 Range free localization algorithm     12 
 

6.1.1 Hop Count Based       12 

 

6.1.2 Analytical Geometry Based      15 

 

6.1.3 Mobile Anchor Based       15 

 

6.2 Hybrid Data Fusion       16 

 

Chapter 7: Comparative Performance of Centralized and Distributed Localization 

Algorithms 16-17 

   

Chapter 8: Location based applications 17 

 8.1 Location based services 17 

 8.2 Ambient assisted living (AAL) and health applications 18 

 8.3 Robotics 18  

 8.4 Military 18 

 8.5 Mobile wireless sensor network 18 



viii 

 

  

Chapter 9: Evaluation Criteria for Localization      19 
    

9.1 Exactness                   19 

 

9.2 Cost        20 

 

9.3 Coverage        21 

 

9.3.1 Density        21 

 

9.3.2 Anchor Placement      21 

 

9.4 Topologies       22 

 

Chapter 10:  Future Work         24 

    

   10.1 Combining different non-ratio frequency techniques  24 

    

10.2 Scalability       24  

    

10.3 Computational complexity     25 

    

10.4 Accuracy vs cost effectiveness      25 

 

  

 

Chapter 11:  Conclusion         25 

 

Reference           26-28 

 

  

  



ix  

List of Figures 
 

Figure 1: Localization WSN for disaster relief operation 1 
 

Figure 2: Localization schemes in WSN 3 
 

Figure 3: Trilateration localization method 4 
 

Figure 4: Multilateration localization method 5 
 

Figure 5: Triangulation localization method 5 
 

Figure 6: Bounding box location method 6 
 

Figure 7: Min Max method 7 
 

Figure 8: Probabilistic approach  7 
 

Figure 9: Angle of arrival measurement 8 
 

Figure 10: Hop count 12 
 

Figure 11: Schematic diagram of DV-Hop algorithm 14 
 

Figure 12: Random uniform topology 22 
 

Figure 13: Irregular Topology: O-shape 23 

 

Figure 14: Irregular Topology:  C-shape 24 
 



x  

List of Tables 

Table 1: A SUMMARY OF COMPARISON OF RANGE-BASED TECHNIQUES 8 


