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Abstract: 

Wireless sensor networks (WSN) are generally  composed of a great number of randomly  deployed nodes that communicate 

among themselves and collect information about the environment. Localizat ion has been a major chal lenge in such networks 

because without determin ing the location of the sensor that is informing sensed data, the informed data will not be useful. 

Localization algorithm is an important and challenging topic in Wireless Sensor Networks (WSNs), especially for the applications 

requiring the exact position of the sensed information. Various localization methods based on mobile  anchor nodes have been 

suggested for assisting the sensor nodes to determine their locations. However, none of these techniques attempt to optimize the 

trajectory of the mobile anchor node. Accordingly, this paper presents a path planning scheme, which optimizes the trajectory  of 

the mobile anchor node minimizes the localization error. To overcome the problem of node failure and link brea kage, we will use 

redeployment of sensor nodes and used the mobile anchors to localize the nodes. The mo vement of mobile anchors is like that it 

moves in the grids in a zigzag pattern such that it can efficiently cover the entire sensor field.  
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I. INTRODUCTION 

Wireless ad hoc sensor networks (WSNs) are considered to be 

low-cost, self configurable with no predeployed infrastructure, 

and easily accessible. Hence, such networks provide a variety 

of consumer applications such as emergency rescue, disaster 

relief, smart homes, and patient monitoring, along with 

industrial applications such as distributed structural health 

monitoring and environmental control, and military  

applications such as target identification  and tracking.[1] 

Wireless sensor networks (WSN), usually called wireless 

sensor and actuator networks (WSAN), are spatially  

distributed  autonomous sensors to access physical or 

environmental conditions, such as temperature, sound, 

pressure, etc. and to cooperatively carry forward their data 

through the network to a core location. The more modern  

networks are bi-d irect ional, also enabling power to sensor 

activity. The development of wireless sensor networks was  

motivated by military applications such as battlefield  

surveillance; today these types of networks are working in  

many industrial and consumer applications, including various 

types of industrial process monitoring and control, machine 

health monitoring, including many more. [14] 

  

 
FIGURE 1.1 

 

The WSN can have nodes which varies – from a few to 

several hundreds or even thousands, where each node is 

connected to one or sometimes several sensors. Individual 

sensor network node has typically several parts: a  radio  

transceiver with an in built antenna or connection to an 

external antenna, a microcontroller, an electronic circuit for 

interfacing with the sensors and an energy source, generally a 

battery or an embedded form of energy harvesting. A sensor 

node might be different in size from that of a shoebox down to 

the size of a grain of dust, although functioning “motes” of 

genuine microscopic dimensions are still under process. The 

cost of sensor nodes is similarly variable, ranging from a few 

to hundreds of dollars, in proportion to the complexity of the 

individual sensor nodes. Size and cost constraints on sensor 

nodes provide corresponding check on resources such as 

energy, memory, computational speed and communicat ions 

bandwidth. The basic physical conditions of the WSNs can 

range simple star network to  an advanced multi-hop wireless 

mesh network. The propagation procedure among the hops of 

the network may be routing or flooding [14]  

 

 
FIGURE 1.2 A wireless sensor network Architecture [5] 

1.1 APPLICATIONS: 

1. Area Monitoring:  Sensor nodes are installed in the area 

where some actions have to be observed; for instance, the 

location of the enemy is monitored by sensor nodes, also the 

informat ion is transmit to base station for further processing. 

Sensor nodes are also used to monitor vehicle movement.  

 

2. Environmental Monitoring:  WSNs have several 

applications in forests and oceans, and so forth. In forests, 

such networks are used for detecting fire .WSNs can detect 

when fire is started and how it is spreading. Senor nodes also 
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detect the movements of animals to notice their habits .These 

networks are also used to observe plants and soil movements. 

 

3. Industrial Monitoring:  In industries, sensors examine the 

vehicle, sensors detect whether the procedure is going right. A 

response is created if there is any manufacturing fau lt .Sensor 

nodes also monitor the grasping of objects by robots. 

 

4. Medical and Healthcare Monitoring:   Medical sensors are 

used to observe the conditions of patients .Doctors can 

observe patients’ conditions, blood pressure, sugar level, 

review ECG, and change drugs according to their conditions. 

Personal health monitoring sensors have special response is 

created if any health  risk is detected .Medical sensors store 

health informat ion and examine the data obtained from many 

other sensors like ECG, blood pressure, and blood sugar. 

 

5. Traffic Control  System:  Sensor nodes watch traffic flow 

and number plates of travelling vehicles and can locate their 

positions if required. W ireless Sensor Networks are used to 

monitor activit ies of drivers as well such as seat-belt 

monitoring  

 

6. Underwater Acoustic Sensor Networks: Underwater 

special sensors can monitor unlike applications of numerous 

oceanic phenomena; for instance, water pollution, under water 

chemical reactions & bioactivity. For that purposes,different 

kinds of 2D and 3D static sensors are employed. 3D dynamic 

sensors are used to supervise autonomous underwater vehicles 

(AUVs) [2]. 

 

II. LOCALIZATION: 

Localization means to find location of nodes in a network. 

With the support of some infrastructure, a node can discover 

its location in the network by ext racting information received 

from the infrastructure; also, by making a node to transmit  

signals at intervals, the infrastructure can calculate the location 

of the nodes [4]. Localization is the method of finding the 

position of nodes as data and informat ion are unusable if the 

nodes does not know their geographical positions. GPS (global 

positioning system) is the simplex method for localization of 

nodes, but it becomes very costly if many nodes exists in a 

given network. Many algorithms have been suggested to solve 

the issue of localization; although, a large number o f existing 

algorithms are application specific as well as most of the 

solutions are not satisfactory  for wide range  of WSNs. 

Ultrawide band techniques are convenient for inward  

environment while acoustic transmission-based system 

requires extra hardware. Both are exact techniques but costly 

in terms of energy consumption and processing. Unlocalized 

nodes approximate their positions from anchor nodes beacon 

messages, which  needs much power. Many algorithms have 

been proposed to reduce this communication cost. If one node 

evaluates its wrong location, then this error propagates to 

overall network and further nodes; consequently, wrong 

informat ion of anchor nodes location is propagated. To 

compute the position of nodes is mainly depend on distance 

between anchor node with known location and unlocalized 

node with unknown location. Sensor nodes are employed in  

industrial, environmental, military, and civil applications [7].  

 

2.1 TYPES OF LOCALIZATION:  

 

Localization schemes are categorized as: 

1. Anchor based or Anchor free  

2. Centralized or Distributed, 

3. GPS based or GPS free, 

4. Fine g rained or Coarse grained, 

5. Stationary or mobile sensor nodes 

6. Range based or Range free. 

 

1. Anchor Based and Anchor Free: In anchor-based 

mechanis ms, the locations of few nodes are known. 

Unlocalized nodes are localized by these known nodes 

locations. Accuracy is highly depending on the number of 

anchor nodes. Anchor-free algorithms evaluate relat ive 

positions of nodes instead of computing absolute node 

positions. 

 

2. Centralized and Distributed: In centralized schemes, all 

the informat ion is passed to one central point or node which is 

generally called “sink node or base station”. Sink node finds 

position of nodes and transmits information to respected 

nodes. Computation cost of centralized based algorithm is 

reduced, and it takes less energy as compared with 

computation at individual node. In distributed schemes, 

sensors compute  and estimate their positions individually and 

directly communicate with anchor nodes. There is no grouping 

in distributed schemes, and every node estimates its own 

position 

 

3. GPS Based and GPS Free:  GPS-based schemes are very  

expensive because GPS receiver has to be put on every node. 

Localization precision is very high as well. GPS-free 

algorithms do not utilize GPS, and they compute the distance 

between the nodes relative to local network and are less 

expensive as compared with GPS-based schemes. Some nodes 

need to be localized  through GPS which are called anchor or 

beacon nodes that begin the localization process. 

 

4. Coarse Grained and Fine Grained:  Fine-grained 

localization techniques result when localizat ion methods use 

features of received signal strength, while coarse-grained 

localization techniques result without using received signal 

strength. 

 

5. Stationary and Mobile Sensor Nodes: Localizat ion 

algorithms are also designed according to field of sensor nodes 

in which they are deployed. Some nodes are static in nature 

and are fixed at one place, and most of the applications use 

static nodes. That is why many localization algorithms are 

designed for static nodes. Few applications employs mobile 

sensor nodes, for which few mechanisms are designed 

 

6. Range based and Range free methods: Range-based 

schemes are distance- estimation- and angle-estimation-based 

techniques. Important schemes which are used in range-based 

localization are received signal strength indication (RSSI), 

angle of arrival (AOA), time d ifference of arrival (TDOA), 

and time of arrival (TOA) Range-free methods are distance 

vector (DV) hop, hop terrain, centroid system, APIT, and 

gradient algorithm. Range-free methods use radio connectivity 

to communicate between  nodes to infer their location. In  

range-free schemes, distance measurement, angle of arrival, 

and special hardware are not used [7].  

 

2.2 LOCALIZATION TECHNIQUES: 

The localization techniques can be classified  into two types 

namely range based and range free approach. Fig. 2 exp lains 

the localizat ion techniques categorized into different types 
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FIGURE 2.1 Categorizing Localizat ion Techniques [8] 

 

a) Range-based algorithms 

b) Range-free algorithms. 

 

Range free techniques are cost-effectiveness, energy 

efficiency and additional hardware is not needed for 

localization as compare to Range-based techniques. But 

disadvantage of range free schemes has its low 

communicat ion range. Range based techniques include 

Received signal strength (RSS), Time of arrival (TOA), Time 

difference of arrival (TDOA), Angle of Arrival (AOA). While 

Range free techniques include centroid algorithm, APIT 

algorithm and DV-Hop algorithm. Among them centroid  and 

DV-Hop are widely used. 

 

DV-HOP ALGORITHM: 

The main idea of DV-HOP algorithm is to evaluate the 

distance between unknown nodes and anchor nodes through 

the network average hops or the product of hops, and then get 

the node location through likelihood estimat ion. 

 

The algorithm consists of three steps: 

(1)Information Broadcast and Correction Value 

Calculation: In WSN, every node will broadcast its location 

informat ion in  the form of data grouping. The init ial hop is set 

to 0, when the unidentified nodes are recorded to the min imum 

hop of each anchor node, compare with the existing hop. If it  

is greater than the actual hop, just discard, 1 is added to the 

hop value, continue forward the rest unknown nodes, and each 

unknown node will get the least hop of anchor nodes. 

 

(2) Correction Value Broadcast: Every anchor node will 

broadcast its correction value in the form of broadcast, and the 

non-located unknown nodes get the correction value of each 

anchor nodes. 

 

(3) Localization of unknown nodes: By computing the 

correction value of anchor nodes and the hop from itself to 

anchor nodes, unknown nodes calculate the d istance to anchor 

nodes. Eventually, the coordinates for unknown nodes will be 

calculated through the coordinate data of anchor nodes and the 

distance informat ion to anchor nodes [12]. 

In DV-Hop algorithm, the beacon node transmits a beacon to 

the network and the beacon contains the location informat ion 

of this beacon node and a hop parameter whose first value is 1. 

The beacon is delivered in the network by flooding way and 

the hop-count increases 1 in every time during the beacon is 

delivered. The receiver node saves the beacon with the 

minimum-hop count between all the beacons about a certain 

beacon node which the receiver node has received and rejects 

the beacons with relat ive large hop-counts. In DV-Hop 

algorithm, locations of unknown nodes are computed through 

a few anchor nodes (i.e. GPS nodes which know its locations). 

DV-Hop algorithm consists of three steps as follows: 

 

Step 1: Every  anchor node transmits its information of 

location or coordinate and values of hop counts, which ensures 

all anchor nodes can acquire coordinates of anchor nodes and 

minimum hop-count of every anchor node through the 

Internet. 

 

Step 2: Compute the average distance-sum of single-hop node 

and broadcast it. Unknown node will receive hop-count 

distance of nearest anchor node. 

 

Step 3: Again calcu late the linear form of distance formula 

and adopt least square method to estimate the locations of 

unknown nodes. 

In DV-Hop algorithm, it  is supposed that the routes of 

minimum hop-count among nodes are similar. If the average 

distance of every hop-count is used to compute the distance 

between anchor node and unknown node, there are some error 

between the estimated distance and the real one [10]  

DV-Hop (Distance Vector) is the hop-count based 

localization. It does not need to measure the distance between 

the beacon node and unknown node. It utilizes the average hop 

distance to calculate the actual distance [11] DV hop estimates 

range among nodes using hop count. At least three anchor 

nodes broadcast coordinates with hop count across the 

network. The information propagates over the network from 

neighbor to neighbor node. When neighbor node receives such 

informat ion, hop count is increased by one. In  this way , 

unlocalized node can find number of hops away from anchor 

node. All anchor nodes estimate shortest path from other 

nodes, and unlocalized  nodes also calculate shortest path from 

all anchor nodes. Average hop distance formula is computed 

as follows: d istance between two nodes/number of hops. 

Unknown nodes use triangulation method to calculate their 

positions from three or more anchor nodes using hop count to 

measure shortest distance [7]. 

 

II. RELATED WORK 

 

Guo Qing GAO and Lin LEI(2010), Powerful sensor node 

localization algorithm is a research highlight in the 

applications of wireless sensor networks (WSN). An  event 

informat ion with little node location informat ion is 

meaningless in practical application. The number and density 

of nodes used by unknown-distance node pair are applied to 

establish close degree model in the paper. The close degree 

model is also related to the triangle similarity theory to 

propose a mathemat ical model to compute the difference of 

single-hop and mult i-hop nodes. The simulat ion results prove 

that the normalized localizat ion error of the improved 

algorithm is smaller than the actual DV-HOP algorithm [3]. 

P.K Singh et.al (2011), Awareness of location is one of the 

significant and crit ical issue and challenge in  wireless sensor 

network. Knowledge of Location amidst the participating 

nodes is one of the crucial requirements in designing of 

solutions for various issues regarding Wireless sensor 

networks. Wireless sensor networks are being employed in  

environmental applications to perform the number of task just 
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as environment monitoring, disaster relief, target tracking, 

defences and many more. In several such tasks, node 

localization is inherently one of the system parameters. Node 

localization is required to report the beginning of events, assist 

group querying of sensors, routing and to answer questions on 

the network coverage. So, one of the essential challenges in 

wireless sensor network is node localizat ion. Th is paper 

provides an outline of d ifferent approach of node localizat ion  

discovery in wireless sensor networks. The overview  of the 

schemes supposed by different scholars for the improvement 

of localization in wireless sensor networks is also presented. 

Future research direct ions and challenges for enhancing node 

localization in wireless sensor networks are also discussed [4].  

 

Rajkumar et.al (2012), Wireless Sensor Networks have 

reached to the field  of the scientific community recently. 

Current WSNs typically connect with a centralized controller 

or satellite. On the other hand, a smart WSN consists of a 

number of sensors present over a geographical area; each 

sensor has wireless communication capability and sufficient 

intelligence for signal processing and networking of the 

informat ion. The structures of WSNs are tightly application-

dependent, and many services are interrelated to application 

semantics. Thus, there is no single typical WSN application, 

and dependency on applications is higher than in 

conventionally distributed applications. The 

application/middleware layer mus t provide functions that 

create effect ive new capabilities for sufficient extraction, 

manipulation, transport, and representation of informat ion 

derived from sensor data. This paper presents a survey of 

Wireless Sensor Networks Issues and Applications, where the 

use of such sensor networks has been suggested [5].  

 

Xiao Chen and Benliang Zhang( 2012),  An improved 

algorithm is put forward to enhance the weak locating 

performance of the DV-Hop algorithm, which is one of the 

range-free algorithms in wireless sensor networks. First of all, 

he set some anchor nodes at the border land of analysing 

regions. Secondly, the average one-hop distance between 

anchor nodes is modified, and the average one-hop distance 

utilized by each unknown node for calculating its location is 

modified through weighting the received average one-hop 

distances from anchor nodes. Finally, he utilize the particle 

swarm optimization to  correct the location estimated by the 

2D hyperbolic localizational algorithm, whichever makes the 

result closer to the actual position. The simulat ion results 

approves that the given algorithm has better localizat ion 

performance in the localization accuracy and stability as 

compared to the basic DV-Hop algorithm and some already 

present improved algorithms [6].  

 

Nabil Ali Alrajeh et.al (2013), The salient function of a 

sensor network is to collect and forward data to destination. It 

is very important to know about the position of collected data 

.This kind of informat ion can be obtained using localizat ion 

technique in wireless sensor networks(WSNs). Localizat ion is 

a method to determine the location of sensor nodes. 

Localization of sensor nodes is an interesting research area, 

and several works have been done so far. It  is h ighly desirable 

to design low-cost, scalable, and systematic localizat ion 

mechanis ms for WSNs. In this paper, the author discuss sensor 

node architecture and its applications, unlike localizat ion 

techniques, and few possible future research direct ions [7].  

 

Xu Chun-Xia and Chen Ji-Yu (2015), To solve the incorrect 

node localization in WSN, this paper first examines the 

problems in current DV-HOP algorithm, takes the received 

signal RSS as a referral standard through the weighted 

centroid algorithm, efficaciously reduces the localizat ion 

errors and adopts the enhanced two dimensional hyperbola 

algorithm in the distance evaluation to make the estimated 

distance more precise. The simulation results show that 

presented algorithm has been significantly improved 

compared to the algorithms im literature &  enhanced the 

localization accuracy to a certain extent [12]  

 

Mohaddeseh Peyvandi and Ali A. Pouyan (2015), 

Localization as a fundamental issue has a challenge in wireless 

sensor networks (WSNs). Many approaches have been 

proposed to solve the inaccurate node localization. Among 

range-free algorithms, DV-Hop (Distance Vector-hop) is a 

well-known localization algorithm that utilizes of hop-distance 

estimation to locate sensor nodes. This has lead positioning 

accuracy is limited. In this paper, an improved DV-HOP 

algorithm based on the hop-size correction and localizat ion 

optimization is put forward. Firstly, based on difference of 

actual and estimated distance between reference nodes an 

effective hop size is calculated fo r whole network;  secondly, a 

correction value is added to the hops between unknown nodes 

and reference nodes while received signal strength indicator 

(RSSI) value is used to correct the distance of single hop. 

Finally, the Levenberg–Marquardt algorithm is applied to 

evaluate an optimize position for each sensors. In evaluation 

step, various factors that affect the localization accuracy of the 

DV-Hop are investigated. Simulation results show that the 

proposed algorithm has been significantly improved compared 

to the basic DV-Hop and some existing improved algorithms 

[13]. 

 

III. PROBLEM FORMULATION AND OBJECTIVES  

Localization is a important research area in wireless sensor 

networks. Localization  problem is an evaluation of location of 

sensor nodes and to coordinate with one another. Various 

localization methods based on mobile anchor nodes have been 

suggested for assisting the mobile nodes to determine their 

locations like MDS (Mult i-Dimensional Scaling). However, 

none of these schemes attempt to optimize the trajectory of the 

mobile anchor node. Most localizat ion mechanisms use fixed  

anchors. That means anchor node is in  fixed position and does 

not go to each sensor node to estimate location information. 

The technique which we are using optimizes trajectory of 

mobile anchor node to reduce the localizat ion error. 

Localization error is difference between the actual location 

and the estimated location of the sensor node. 

 

 

3.1 OBJECTIVES  

1. To propose a path planning scheme which optimizes 

trajectory of the mobile anchor node to minimizes the 

localization error. 

2. To compare the performance of proposed scheme based 

localization error to the DV-hop localization algorithm. 

 

IV. PROPOS ED WORK 

The goal of our research work is to develop a scheme based on 

optimization of the trajectory of the mobile anchor node to 

improve the localizat ion error. This goal can be achieved by 

following a method which consist of following steps: 

1. Wireless sensor network (WSN) is a set of sensor nodes 

connected to each other via wireless links, some node are 

anchor node and some are unkown which are simulated on the 

MATLAB. 



International Journal of Engineering Science  and Computing, August 2016           2783                                                             http://ijesc.org/ 

2. DV-hop  algorithm implementation in MATLAB, and the 

simulation results are compared and analyzed.  

3. To overcome the problem of node failure and link breakage, 

we will use redeployment of sensor nodes and used the mobile 

anchors to localize the nodes. The movement of mobile 

anchors  is like that it moves in the grids in  a zigzag pattern 

such that it can efficiently cover the entire sensor field.  

4. In order to verify performance of our proposed algorithm 

against other algorithms viz. DV-Hop, simulations are 

conducted on MATLAB. The simulations of algorithms are 

randomly run many times for each result and the average 

values were used as final results. 

 

4.1 SIMULATION TOOL 

The MATLAB platform is optimized for resolving 

engineering and scientific problems. The matrix-based 

MATLAB language is the world’s most natural process to 

express computational mathematics. Built-in graphics make it  

easy to visualize and gain insights from data. An extensive 

lib rary of prebuilt  toolboxes lets you get started right away 

with algorithms vital to your domain. The desktop 

environment invites experimentation, exp loration, and 

discovery. These MATLAB tools and capabilities are all 

rigorously examined and designed to work together. 

Although MATLAB is studied primarily  for numerical 

computing, an optional toolbox ut ilizes the MuPAD symbolic 

engine, allowing access to symbolic calculating  abilit ies. An 

additional package as Simulink, adds graphical mult i-domain  

simulation and model-based design for dynamic and 

embedded systems. 

 

US ES  OF MATLAB 

MATLAB is extensively used as a computational tool in  

science and engineering encompassing the fields of physics, 

chemistry, math and all engineering streams. It is utilized in a 

range of applications including –  

1. Signal Processing and Communications 

2. Image and Video Processing 

3. Control Systems 

4. Test and Measurement 

5. Computational Finance 

6. Computational Bio logy    

 

V. RES ULT AND ANALYS IS  

5.1 ALGORITHM: 1 WHEN ANCHOR NODE IS FIXED 

In this algorithm, we propose that there are four anchor nodes 

which are p laced at four fixed positions, there is 1 mobile 

node. We consider a 100by100 area that the mobile node can 

wander. The node is placed at the random location and we 

have to find estimated  location of mobile node. 

TABLE 5.1 

NO. OF 

ITERATIONS 

ESTIMATED 

ERROR 

(100m) 

200m 300m 

1 2.3174 6.4331 13.7523 

2 6.0033 4.2772 21.8367 

3 3.8502 5.4759 16.6606 

4 4.9846 2.7757 17.0085 

5 8.6481 1.7111 5.5455 

6 11.843 3.1521 10.2258 

7 3.9576 7.1057 17.8417 

8 5.9103 9.1609 10.9807 

9 1.8684 7.1383 8.5984 

10 4.8614 17.0881 17.4338 

 

In Table 1, we changed the network size from 100m to 300m, 

and perform a no. of iterat ions to find out the min imum 

estimated error. 

 

NETWORK S IZE: 100M 
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FIGURE 5.1 

This figure exp lains that in  a network size of 100 m, when a 

no. of iterations are performed the minimum estimated error 

comes out to be 1.8684m. This means that the mobile node is 

find out to be very closely placed to its actual location. 

 

NETWORK S IZE: 200 M 
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FIGURE 5.2 

This figure exp lains that when we vary the network size from 

100m to 200m, the minimum estimation error comes out to be 

1.7111m which is greater than the estimated erro r in 100m 

area. This explains that as we increase our network size, the 

mobile node is found to be slightly farther from its actual 

position. 

 

NETWORK S IZE: 300M 
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FIGURE 5.3 

When we examine our third figure, it exp lains that in a 

network of 300m, the mobile node is located farther to its 
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actual true location as compared to the 200m network size. 

Also, the estimated error comes out to be 5.5455m 

 

GRAPH OF ES TIMATED ERRORS: 

 

 
FIGURE 5.4 

This graph exp lains that when we vary the network size from 

100m to 300m and compare the results, then the min imum 

localization error comes out to be in 100m as we can seen 

above in the bar graph. The graph is plotted between No. of 

iterations performed versus Localizat ion error . 

 

5.2 ALGORITM 2: WHEN ANCHOR NODE IS  

MOVING 

This algorithm explains that there are four anchor nodes which 

are moving  so that they can cover the entire sensor field. 

There is 1 mobile node whom we have to find its estimated 

location. In this algorithm, the anchor nodes are moving at 

various positions or various coordinates and then the 

localization error is estimated. There are four different 

scenarios in which anchor nodes are moving at  various 

coordinates  
 

Network size: 100M 

SCENARIO: I 

%     anchorLoc   = [0                     0;   

%                            100                   0; 

%                              0                    100; 

%                            100                  100];  
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FIGURE 5.5 

SCENARIO-II 

%                 

%                anchorLoc   = [5                    5;  

%                                      100                   5;  

%                                       5                    100; 

%                                    100                   100];  
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FIGURE 5.6 

SCENARIO: III 

%                anchorLoc   = [0                0;  

%                              100               0;  

%                              0                 95;  

%                              95                95]; 
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FIGURE 5.7 

SCENARIO: IV 

%                anchorLoc   = [20                    20;  

 

%                                         50                   20;  

 

%                                         20                       50  

 

%                                  50   50]; 
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FIGURE 5.8 

 

ES TIMATED ERROR FOR DIFFERENT LOCATIONS 

OF ANCHOR  NODES  

NETWORK S IZE: 100 m 

 TABLE 5.2 

This table explains that in a network size of 100m, a no. of 

iterations is to be performed and anchor nodes which are 

moving  can be designed into four different scenarios. In each 

scenario, four anchor nodes are placed at various positions and 

error is calculated fo r the mobile node. Errors are evaluated 

for each different location. 

 

 
FIGURE 5.9 

The above graph is demonstrated for moving anchor nodes in 

a 100 * 100 network size. The graph is plotted between 

localization error and number of iterations performed. The 

graph demonstrates that the blue bar represents localizat ion 

error in location 1. Similarly, the brown bar is exp lained for 

the error in location 2. The data labels are added on the top of 

the bar which gives informat ion about the localization error. 

Also, the green bar exp lains the error in  location 3. The purple 

bar explains the error in location 4. Thus, we compare the 

localization error in all the four  locations. 

 

 

 

5.3 COMPARISON BETWEEN EXIS TING DV-HOP 

ALGORITHM & EXIS TING DV-HOP ALGORITHM:  

 

In this section we will present a framework for testing the 

performance of localizat ion algorithms (DV-Hop and 

Improved DV-Hop algorithm). The aim of this section is to 

determine the performance of the proposed algorithm. 

Algorithms are implemented in MATLAB. 

Simulation Parameters: Area=100*100, Anchor nodes = 

15, 

Algorithm Error  

 TABLE 5.3 

 

No. of nodes =15 
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FIGURE 5.10 

The above fgure explains that when we compare the 

performance of our DV-Hop algorithm with the basepaper by 

takin 15 anchor nodes which are moving, then the localizat ion 

error comes is 0.022742 which is lesser than the existing DV-

Hop algorithm 

No. of  nodes =10 

10 20 30 40 50 60 70 80 90
10

20

30

40

50

60

70

80
Estimation Error0.070125meter
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FIGURE 5.11 

 

When we simulate DV-Hop algorithm many times by taking 

10 moving  anchor nodes at various coordinates, then the 

localization error comes out is 0.070125m which  is lesser than 

the existing DV-Hop algorithm. 

NO. OF 

ITERATIONS 

ERROR 

IN LOC 1 

ERROR  

IN LOC 

2  

ERROR 

IN LOC 3 

ERROR 

IN LOC 

 4 

1 4.6123 3.4097 4.6463 2.2685 

2 8.5663 2.1712 0.20117 3.4952 

3 1.7243 1.0358 3.4297 0.90037 

4 1.0157 3.6831 2.8558 1.4392 

5 2.9123 1.2412 1.431 0.52204 

No. of 

anchor 

nodes 

Basic DV-

Hop 

 

Existing 

DV-Hop  

Proposed 

DV-Hop  

10 0.33 0.25 0.070125 

15 0.32 0.11 0.022742 
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FIGURE 5.12 

 

The above graph demonstrates that the comparison of 

localization error between basic DV-Hop , existing DV-Hop 

and the proposed DV-Hop algorithm. From figure , the 

localization error of three algorithms decrease with the 

increase of  anchor nodes . The localization error of proposed 

algorithm decreases more significantly.  

 

VI. CONCLUS ION & FUTURE WORK 

The problem of node localizat ion in WSN remains an vital 

open research problem. In this paper, we propose a scheme 

which is based on optimizat ion of the trajectory of the mobile 

anchor node. By using this scheme, the localization error is 

reduced. The technique which is used to get the optimized 

results can be obtained by implement ing the improved DV-

HOP algorithm. The existing DV-HOP algorithm implies that 

the anchor nodes are fixed while our proposed DV-HOP 

algorithm explains that the anchor nodes are in moving 

position. We conclude that after performing simulations on 

MATLAB, localization error is reduced upto a greater extent. 

The simulat ion results indicate that the improved DV-Hop 

algorithm outperform the DV-Hop algorithm in all simulat ion 

cases. 

The technique we proposed in this paper operate properly in 

real t ime networks. The work can be further enhanced in 

various mobility models.  
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