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Abstract:  In this paper a Novel Multilevel Coverage Localization Algorithm in Wireless Sensor Networks is 
proposed. The algorithm is applied to provide the edge node marking and minimizing the localization errors. 
The edge node marking technique is implemented as a part of the proposed localization algorithm based on 
localization algorithm in 3-D space. The major objective of the proposed model is to maximize the WSN node 
connectivity and to minimize the localization errors in the WSN nodes. These parameters are evaluated and 
compare with existing algorithm. To check the performance of this algorithm, several parameters are calculated 
like Positioning Rate, Positioning Coverage, Localization Coverage and Average Positioning Error. By 
comparing all these parameters, we have evaluate the final results and get the improved parameters than existing 
ones. All simulations are performed in NS 2 (Network Simulator 2) using Tool Command Language. 
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I.INTRODUCTION 

As we know that Computers are used for transferring data from one point to another. In the last time, computers 

have rapidly increased in processing power but price and size of computers have decreased. Due to these 

advancements, computers will participate in more of our routine activities. In few past years, computers were 

becoming smaller in size and cheaper in cost. Special-purpose computers with embedded sensors are widely 

used now. Wireless sensor networks are now becoming practical, so some of the limitations of them have 

become an  area of research. In the latest research on WSN,  the researchers are trying to overcome the 

limitations of the wireless sensor networks. Limitations of WSN are: limited energy resources, varying energy 

consumption according to location, costly transmission, and less processing capabilities. These characteristics of 

wireless sensor networks are completely oppose the Wired Network. In wired networks energy consumption is 

not a problem, cost of transmission is cheaper, and the nodes of network  have more processing capabilities. 

Routing algorithms of wired networks  are  not sufficient for WSNs. To increase the lifetime of the sensor 

nodes, the energy dissipation throughout the whole wireless sensor network is also important. It will  minimize 

the maintenance and improve  the  system performance. A communication algorithm in which synchronization 
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is present between nodes, occurs some difficulties in set up of the communication. WSN routing or clustering 

protocols try to determine that, whether the advantages  of complex routing algorithms replace the control 

messages that each node requires for communication. Every node can make the right decision for its options of 

communication that if they had complete knowledge of the topology types of whole networks and power levels 

of all the nodes. If all nodes have knowledge of other nodes then the cost of the synchronization messages be 

very high. For diffusion and clustering algorithms, we will study the both actual and optimum methods, to gain 

more the properties of both algorithms. The topology used in wireless sensor networks have many network 

nodes over a particular physical area. But the wireless sensor networks are ad hoc networks. These network may 

be connected to the other networks (like  Internet), through a base station. Base stations are usually more 

complex than other network nodes and have an unlimited power supply. Due to limited power supply of WSNs, 

reuse of wireless bandwidth is a difficult process, and the communication cost will be high. So,  it is ideal to 

send information in smaller hops rather than a single transmission over a long communication distance. In our 

research, we propose a novel localization method for the wireless sensor nodes which will be better than the 

existing localization algorithms. We propose the use of 3-D localization algorithm for the wireless sensor 

network clustering. 3-D localization along with edge node marking will be proved to be effective algorithm than 

the existing ones, as it find the more accurate connectivity between the sensor nodes, which can results as better 

communication between sensor nodes, less energy consumption and lower packet drop ratio. This leads to better 

maintainability of the system, such as replacing the batteries all at once rather than one by one, and maximizing 

the overall system performance by allowing the network to function at its best capacity throughout most of its 

lifetime instead of having a steadily decreasing node population. 

In  [1] the author suggested  a novel three-dimensional localization algorithm based on DV-HOP. Its positioning 

deviation is too large to find out the unknown nodes, and the scope of coverage is too small to find out all the 

nodes. Because of these shortcomings, a novel three-dimensional localization DV-Hop algorithm (NTLDV-

HOP) is proposed. The proposed algorithm revises per jump distance to enhance the accuracy of distance 

calculation between unknown nodes and anchor nodes, and uses the Total Least Squares (TLS) method to 

modify the positioning deviation of the anchor node itself. In [2] the authors have improved DV-Hop algorithm 

through anchor position re-estimation. The idea is to use the DV-Hop algorithm to estimate positions of the 

anchors which are already known. The estimation errors so obtained are then minimized through an 

optimization algorithm which finds the optimum correction to the hop size. The locations of the unknown nodes 

are then estimated with the modified hop size using least squares estimation. We examine the performance of 

the algorithm for varying node numbers, anchor ratios and radio range. In [3] the author has worked on RCDV-

Hop Localization Algorithm for WSN.  In this paper, an improved DV-Hop localization mechanism named 

RCDV-Hop algorithm based on Received Signal Strength Indicator (RSSI) and the correction value is proposed, 

which includes two parts: RDV-Hop algorithm and CDV-Hop algorithm. In which, RDV-Hop algorithm 

improves the method for calculating the average per-hop distance and CDV-Hop algorithm substitutes the 

distance from unknown node to its one-hop neighbor anchor node with the correction value. In [4] the author 

suggested a Test-Bed for Localization and Tracking in Wireless Sensor Networks. This paper discusses the 

significance of the use of wireless sensor networks and the wireless node localization in facilities management 

and automation environments. We present a testbed that has been developed for implementing and testing 

wireless localization algorithms within harsh and dynamic automation environments. In [5] the author has 
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developed a localization algorithm for wireless sensor networks using tabu search and simulated annealing. This 

paper proposes a method in which the localization is done through two steps. During the first step, tabu search 

(TS) is used to obtain an accurate estimation of the nodes’ location. During the second step, simulated annealing 

algorithm (SAA) is used to refine the location estimates of those nodes that are likely to have flip ambiguity 

problem. 

II. WIRELESS SENSOR NETWORKS 

The current era of Research and Development has been blessed up with an exceptional emerging  trend 

acknowledged as Wireless Sensor Network . The Research area of Wireless sensor network  is an essential field 

that has appealed significant interest in research .Wireless sensor network accomplished attention of Research 

Scholars globally with expansion of in Micro-Electro-Mechanical Systems(MEMS) which promoted the 

development of smart sensors. Wireless Sensor Networks have become popular  because they have  the ability 

to  transform  the several elements  of our life and economy,  from conservation and observation of 

environment, to manufacture  and business service management, to automate transportation and health care 

management. WSNs  are of great significance during deployment of a large no. of nodes, and in some sort of 

hazardous conditions. The mobile Wireless Sensor Networks (WSNs)  are another form of WSNs in which 

process of mobility  of the nodes plays an important role in the applications execution. Today mobility becomes 

the necessary  area the research for WSN community. Despite the fact the that  implementation of WSN were 

never visualized  to be entirely constant , it was observed that mobility having several challenges like 

connectivity,  coverage, and energy consumption, among others. These challenges should be overcome. Rather  

than mixing up these problems , it has been displayed that the initiation of movable entities can settle  some of 

these issues.  

 

Characteristics of WSN 
 Flexibility of sensor nodes. 

 Resilience to the failure of sensor node in a network. 

 Economical hardware. 

 Heterogeneous nature of nodes. 

 Nodes have restricted amount of energy. 

 Nodes are capable to bear severe conditions of environment. 

 Extensive distribution of sensor nodes.     

     

III. LOCALIZATION 
The most notable threat  for WSNs is the requirement for localization. In order to figure out sensor information 

in geographical text, or for appropriate navigation of the area to be sensed, the location of sensor  must be well- 

known. As sensor nodes can be deployed  randomly  (i.e., dropped from an aircraft), or may alter their physical 

place over execution  and there may be not be any means  to know the position of each and every node . For 

WSNs that are stable , when the location of node  are settled, then  they modify positions rarely. On the 

contrary, mobile sensors should periodically calculate their position, which leads in more consumption of  time, 
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energy  and  other  assets that are required by the sensing operations.  Moreover ,the  localization  techniques  

which  contribute  to high-precision  location  information in WSNs cannot be employed by sensors that are 

mobile , because they  usually involve centralized processing, take  more time  to  execute ,  make hypothesis  

about the  surroundings and the configuration of the network which are not relevant for active networks. 

Parameters of Localization are: 

 Accuracy 

Precise information about the location of sensor node is vital in wireless sensor network. Accuracy of 

sensor nodes is critical parameter for localization. The military based applications demand correct 

knowledge about the location of node in which sensors are deployed for intrusion detection. 

 Cost 

Cost is also substantial parameter and challenging concern in localization of wireless sensor network. 

There are a lot of localization algorithms that are pricey and results in low rate of positioning accuracy. 

 Power/Energy 

Sensors nodes have limited amount of power equipped with battery. Power is mandatory for objective 

of computation in wireless sensor network. 

 Static Nodes 

The static sensor nodes are belong to a class of homogeneous nodes. Static nodes have same capacity 

to sense, perform computation, same power and interact with each other identically. 

 

IV. RESULTS 
The results have been obtained from the proposed model in the form of various performance parameters. The 

performance parameters of localization coverage rate and the location error rate are the most deciding 

parameters in order to evaluate the quality of the proposed model. Positioning rate and positioning coverage are 

the parameters used for the evaluation of positioning accuracy of the nodes in the wireless sensor network. In 

the applications of localization algorithm, where the local coordinates & system where all other nodes are 

referred to, are defined by the local coordinate system. Due to parameters like cost, size, environment of 

implementation and the deployment of sensors, consumption of energy, most of the sensors/nodes do not know 

their exact locations. The sensors whose location information is not known are called the non-anchor nodes. The 

localization algorithm of the sensor network will estimate the co-ordinates of non-anchor nodes 

The figure 5.1 represents the Linux terminal interface to execute the ns operations to run the simulation. The 

Linux is the robust operating systems build on C++ platform. The Linux operating system is mainly commanded 

through the command line. Besides the graphical interfaces like GNOME are available to operate Linux OS 

graphically, the command line interface is still the most popular and mostly used operating system management 

console. Also, the network simulator 2 is the command line based software. There is no graphical interface 

available to select and run the file graphically. The only mechanism available to run the simulations using ns 

command, plot the graphs using xgraph command or visualizing the simulation using the nam (network 

animator) command. In the figure 5.1, the command line has been displayed after executing the ns command to 

run the simulation. The results printed in the command line after running the simulation are also visible if seen 
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carefully. After running the simulation, the graphical trace and network trace is returned in the [filename].nam 

and [filename].tr files respectively. In figure 5.2 the results of the nam command has been displayed. The 

simulation is yet in the initial stage and hasn’t been started. The nodes are shown in the black color when not 

started.  

 
Figure 5.2: Graphical visualization of the simulation in NAM simulator WSN before localization 

 
Figure 5.3 : Graphical visualization of the simulation in NAM simulator  WSN under localization process 

considerations 

In figure 5.3 and 5.4, the nodes have got started, and initializing the inter-communication between the nodes in 

the network. The nodes once start the communication with each other, the general transmission properties are 

shared between the nodes at the very first step. The nodes then proceed with sharing the location coordinate 

information with other nodes in the network. The proposed Edge Node Marking & Localization error correction 

is based upon 3-D algorithm, which when works on all of the nodes gets activated once the nodes start sending 

and receiving the location information. The localization of each node keep computing the distance between each 

other to form the localization groups on the basis of Pythagorean distance. 
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Figure 5.4: Beginning of the localization process for WSNs 

In the figure 5.5, the cluster nodes are shown after the completion of the neighbor formation and localization on 

the basis of pythagorean distance formula. In the figure 5.6 and 5.7, the network nodes have shown starting the 

inter-communication with other nodes in the same localization group. The total nodes have been divided into 

three localization group by using the proposed algorithm. The nodes start inter cluster communication to send 

the data toward the other anchor nodes and sink node, which is used to recover the localization error. 

 

FIGURE 5.5 :  Localization Group Formation of WSN 
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Figure 5.6: Localization nodes communicating with each other 

 

Figure 5.7: Network nodes waiting for the communication link to be free 

V. GRAPHICAL ANALYSIS 

Positioning deviation is the deviation between actual location and estimated position for the unknown nodes. 

Positioning deviation rate is the average positioning deviation. It refers to the ratio of the positioning deviation 

of all nodes to the communication radius As shown in Fig. 5.2.1, the data were compared for localization 

accuracy in the case of different numbers of anchor nodes. With the increase of the anchor nodes, localization 

accuracy is more accurate. Improved algorithms have been improved on the basis of the original algorithm no 

matter which anchor node works. 
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Figure 5.2.1: Positioning Rate 

Positioning Rate 

Existing Proposed 

45 49 

40 45 

37 39 

35 41 

33 48 

30 35 

28 31 

25 29 

24 28 

22 25 
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Figure 5.2.2: Positioning Coverage 

Positioning Coverage 

Existing Proposed 

65 73 

73 80 

80 88 

85 89 

90 94 

93 100 

 

Compared with other three dimensional localization algorithm, this algorithm reduce the positioning error, 

greatly improving the positioning coverage, as shown in Fig. 5.2.2, the APIT-3D localization algorithm, APIS 

localization algorithm and this algorithm.. 

 

Coverage % 

Time 
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Figure 5.2.3: Localization Coverage 

Localization Coverage Rate 

Existing Proposed 

70 78 

74 76 

78 84 

82 91 

87 92 

94 98 

 

Compared with other three dimensional localization algorithm, this algorithm reduce the positioning error, 

greatly improving the positioning coverage, as shown in Fig. 5.2.4, the APIT-3D localization algorithm, APIS 

localization algorithm and this algorithm. With the increase of the anchor nodes, the average positioning error 

decreases continuously, localization accuracy is more accurate. 

 

Coverage % 

Time 
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Figure 5.2.4: Average Positioning 

Avg Positioning Error 

Existing Proposed 

2 1.63 

1.8 1.62 

1.3 1.28 

1.2 1.05 

1.1 0.98 

1 0.87 

0.9 0.82 

0.8 0.71 

With the increase of the anchor nodes, the average positioning error decreases continuously, localization 

accuracy is more accurate. Fig. 5.2.3 shows the result of the localization coverage for three-dimensional DV-

Hop localization algorithm and a novel three-dimensional localization DV-Hop algorithm. With the increase of 

communication radius, network node localization coverage more widely 

VI. CONCLUSION  

Work is done on  Network Simulator 2 and the improved version of Localization Algorithm is obtained.  After 

completion of  work, it is possible to reduce the Localization Errors as well as coverage area is large now as 

compare to base paper.  It decreased the data to be lost. Positioning Rate of the network is increased than the 

Error 

Time 
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positioning rate of existing algorithm. Positioning rate is the deviation between the actual distance and estimated 

distance. Positioning Coverage is also increased after the work. Positioning Coverage is the no. of nodes 

connected to the network. Localization Coverage is another factor which is improved. Localization coverage is 

the no. of nodes connected to the anchor nodes. Which defines the best path of communication. At last Average 

Positioning Error is reduced as compare to the error of base paper. Average Positioning Error is the errors 

caused due to change of position of the node. It is continuously decreased in our algorithm.At last, it is 

concluded that four factors are improved in the work as compare to base paper. Future scope is with the use of 

NS 2 simulation is to measure and analyse the performance of the WSN and nodes to improve their functions 

and lead the network for easy and cheaper use. 
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