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Abstract: To extend our research, in this paper we are taking 
review of process of localization and different methods used 
for localization in WBAN. The Mobile body area networks are 
considered as the ascendants of WBANs where the mobility 
plays a major role. In addition to mobility in WSN due to 
either becomes very important for two reasons 1) it may be 
accidental side effect and so may prove detrimental to 
network performance such as 2) this is a desirable property 
may prove to be and therefore can increase network 
performance. Robustness and scalability needs for a turn in 
sensor networks Is cost effective and accurate localization of 
the need in the past two decades from WBANs since one of the 
main research challenges. Since over the past decade, the 
system has a body area networks wireless indoor positioning 
of the environment like in real time are gaining more interest. 
System successfully inventory management as well as adopted 
in applications such as asset tracking. Localization in body 
area networks (WSN) is one of the key technologies indoor 
positioning is also referred to as indoor localization. location 
estimation technique is basically the source or target 
localization and node are divided in the review paper in 
different localization technique submitted by various writers 
for WBANs are presented. the basic benefit is necessary for 
localization methods which energy efficiency. This paper 
contains localization methods and concepts more detailed 
discussion of WBANs to our objective.  
 
Keyword: indoor positioning, body area networks, localization, 
efficiency, energy consumption, location fingerprinting.  
 

I. INTRODUCTION 
As the need to use body area networks for monitoring many 
real time conditions is continuously increasing, the such 
networks presents many challenges to researchers [1]. The 
concept of localization fingerprinting is resulted into many 
research problems in WBANs because localization helps in 
many WSN applications for estimating the current position 
of sensor node in body area networks. This estimated 
position of sensor node may be relative or absolute [2].  
Since from last decade, there are many survey conducted 
over WBANs and it becomes one of the active area of 
research for researchers. There is currently more research 
with the introduction of dynamics in WBANs [4]. 
therefore, with the introduction of mobility in sensor 
networks; it is often the status of nodes in sensor networks 
to estimate necessary. It aces mobile sensor nodes in some 
process to assess the situation WBANs Overtime 

processing as well as those who damage as a result is the 
additional power consumption. WBANs resource that 
contains the sensor node's lifetime, have the power to 
decide the important factors are constrained [5] [6]. 
Localization methods used for static WBANs are not useful 
for mobility-based WBANs. WBANs node so we censored 
in an energy-efficient location to assess the situation 
requires fingerprinting method.  
In the literature there are many methods presented by 
various researchers with aim of energy efficiency for the 
location fingerprinting in WBANs. Some methods for the 
sensor node localization are based on global positioning 
system means GPS.  But later many researchers addressed 
limitations over this approach for estimating the sensor 
node location. GPS-based location estimation sensor nodes, 
are those suggested by the researchers for sensor nodes to 
use specific types of issues related to their relative 
positioning GPS, using the nodes know about places, seed, 
as anchor nodes or infrastructure nodes called anchors to 
other nodes in the network then the sensor nodes. However 
this method can also result in inefficient energy 
consumption. This paper contains localization details of 
fingerprinting; the process is our main goal to complete the 
survey over the localization process is explained in section 
II. After the discussion of localization methods is in section 
III we taxonomy.  
 

II. REVIEW OF LOCALIZATION PROCESS IN WBAN 
The techniques of localization making use of algorithms 
signal modalities as well as extensive hardware. We start 
by describing the three phases typically used in 
localization: (A) coordination, (B) measurement, and (C) 
position estimation [10]. The localization process is 
illustrated below in the figure 1: 
 

 
Figure 1: Process of Localization 
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2.1 Coordination Phase: Signal transmission, participating 
in localization the nodes yourself with each other show that 
the coordination process is about to begin broadcasting 
coordination between synchronization order reference and 
synchronization (RBS). Elapsed time (ETA) is the accuracy 
of their methods for coordinating the microsecond on 
arrival and only requires a single message transmission 
after benign methods. 
 
2.2. Measurement Phase: The measurement phase 
includes the transmission of a signal by at least one node, 
followed by signal processing by all other participating 
nodes.  
2.2.1 Signal Modalities: Options signal modality sensor 
nodes used by precise localization is important, and node 
hardware, environment, and the application depends on the 
accuracy of the high signal modality location assessment. 
Impact is constrained using environmental signals means 
stitch. Factors such as Sue, which means the application is 
to be used for commonly used signals are based on RF 
radio signals, it is on a low cost modality because all body 
area nodes onboard radio hardware, but a sultry 
environment, for example, radio signals performance 
degraded. Acoustic modality is usually either ultrasound or 
audible wave propagation. Since attenuation in relatively 
high IR Indoor localization an ideal modality is infrared 
(IR) signal [10].  
2.2.2 Range based algorithms: Range-based localization 
methods normally require either of the distance or angle 
approximates between nodes to obtain unknown node’s 
location [10].  
2.2.3 Time based Methods: These methods record certain 
time properties of the received signal and convert it into 
distance approximate. Time of arrival (ToA) and time 
difference of arrival (TDoA) [3] methods in which 
propagation time can be directly translated into distance 
estimate, Known signal propagation speed is based on these 
methods several different signals for RF, such as acoustic, 
infrared and ultrasound can be applied. Time based 
methods under the terms of the line of sight are quite right, 
but this line of sight condition is hard to get in some 
environments. in addition, wind, temperature and humidity 
changes and the speed of sound with acoustic signal 
multipath signal propagation that signal detection The 
accuracy of the effects.  
b) Angle of Arrival (AoA)  
This method estimates the angle at which signals are 
received and use simple geometric relationships to 
calculate node positions. This method provides accurate 
localization measurement but is constrained by the cost of 
the hardware [7].  
2.2.4 Received signal strength indicator (RSSI): RSSI 
strength or receiver signal strength measure and transmit 
power, based on known effective propagation loss can 
calculate the exact distance in the loss by using the methods 
of the translated method RF signal. This one is relatively 
cheap and is the most popular solution, no additional device 
used all sensor nodes, and since the radio Tran’s receiver is 
likely to have the e-tech impurities due to multipath 
propagation radio signal yields [8, 10].  

2.2.5 Range free algorithms: The range-free algorithms use 
the connectivity and the proximity information to calculate 
the position of a node [7].  
 
2.3 Localization Phase: The signal data obtained in the 
measurement phase is then used to approximate the 
position of the target node. Since, due to many factors 
range data often gets attenuated by noisy signal 
measurements, optimization methods are to be employed to 
filter the noise and arrive at a more definite position 
estimate.  
2.3.1 Lateration: When ranges between anchor nodes and 
the mobile node can be determined, lateration is used to 
estimate position [6]. For two-dimensional localization, 
three range measurements from known positions (anchor 
nodes) are required. Radius of a circle of each category as 
anchor nodes as represented in is the ideal position. At one 
point the three circles intersect, and that the intersection is 
the location of the target node. But the intersection is 
wandering due to interference and noise measurement by 
three circles overlap, thin, and target node will most likely 
lie in that area.  
2.3.2 Angulations: When anchor bearings or angular 
separation between anchors and the mobile node is 
available, angulations can be used to determine the position 
of the mobile node.  
 

III. REVIEW OF TAXONOMY OF LOCALIZATION 

METHODS 
During this section we present the review of different 
localization methods for WBANs.  
3.1 Coordination Phase [11] 
Prior to signal transmission, nodes participating in the 
localization typically coordinate with one another. Such 
coordination can include notification that the localization 
process is about to begin, and clock synchronization, which 
enables received signal data to be analyzed within a 
common timeframe. Coordination techniques such as 
reference broadcast synchronization (RBS) [11] and 
elapsed time on arrival (ETA) exist that encapsulate both 
notification and synchronization into a single message. 
These coordination methods have microsecond accuracy 
and require transmission of only a single message.  
For example, Sync Event, an ETA primitives, one time to 
start the process of localization in the future is to affirm the 
message encoded in the message sender (typically 
localization coordinator), which follows the transmission, 
immediately before the message is inserted into the 
incorporated into non-deterministic latency timestamp 
synchronization to reduce the amount of all nodes within 
the broadcast range is almost at the same time will receive 
instant messages, And a negligible transit time air, 
assuming their local radio signal through the timescale will 
be able to change the timestamp sender., including 
localization schemes, this technique is used. 
 
3.2 Measurement Phase [11] 
Signal Modalities. Options signal modality sensor nodes 
used by precise localization is important, and node 
hardware, environment, and the application depends on 
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cheapest wide-area overview of capacity because of 
WBANs. to develop, it's usually more. Ardaveyar to add to 
the sensor Board is undesirable because it increases the cost 
and power consumption. Localization schemes will 
perform in different environments differently.-air moisture 
absorption and high frequency radio waves reflects but a 
little vibration sound waves. To rabhavit because of the 
humid environment, for example, has performed worse 
than the acoustic signals radio signals. Finally, some 
constraints on the application itself signal modality places a 
military application; for example, the node must sneak 
under the conditions localized as a silent means radio 
frequency rather than acoustic like much better off using an 
audible one. 
 

 
Figure 2: Radio interferometer 

 
The two nodes have slightly different frequencies, which 
beat a low-frequency signal sensor can be measured by 
using a limited resource nodes to create a sinusoidal signal 
transmit interference. Signals received and processed by 
infrastructure nodes centrally, allow user’s status 
Information to be accessed by authorized. Other IR 
localization methods can be found other research papers 
listed in [11]. Because all body area nodes onboard radio 
hardware, radio frequency (RF) signals a popular means for 
propagation localization. Signal strength, phase or 
frequency-like properties category data to get the status of 
estimates are analyzed using RF. One advantage is that it is 
in centimeters, sparse network command localization 
accuracy has been shown to achieve. Because radio 
frequencies typical sensor node can transmit between 2.6 
GHz 400 MHz, on the other hand, phase or frequency 
hardware resources are limited to raw signal samples not. 
Instead, radio interferometer beat low-frequency signals 
such as methods, Shown in Figure 4 to produce should be 
as beat frequency and signal phase. Receive signal strength 
indicator can be measured by looking at the radio chip. 
Lighthouse and spotlight localization technology node used 
to determine the status of a light beacon use. Although both 
methods claim to high accuracy the line of sight, a 
powerful light source that illuminated areas, and light 
source adapted for hardware will perform well. 
 
Measurement Techniques: Many techniques, category, or 
proximity information based on measurements on signal to 
receive. Angle of arrival (AOA) method, two beacons, or a 
single beacon and determine the angular separation 
between a certain axes. AOA to determine a certain number 
of sensor nodes, by status, by methods outlined in section 

3.3 angulations as can be determined at the time of arrival 
(TOA) Come on some numbers by localization sensors to 
measure the time it takes a signal this signal was 
transmitted, and believes the sender and receiver know 
tight time synchronization between time. signal 
propagation properties, such as at sea level of madh The 
approach speed will find yam main drawback is that it is 
precisely at the time of the arrival of radio signals, since 
they travel close to the speed of light is so hard to record, 
it's best to work with an acoustic source. In addition, the 
signal transmission, additionally create communication 
overhead source also incurring time known, transmit. 
 It can save a round-trip TOA method whereby a node 
transmits a signal to node b. [10], by employing signal 
reception, node B transmits a signal back, and node a 
round-trip time communication during the process of 
accounting for deterministic delay. Time difference arrival 
(TDOA) localization was transmitted TOA increases when 
the approach signals by eliminating needs to know. 
Sometimes get a signal synchronized nodes, and the 
difference in arrival time (or signal phase difference) at a 
specific time at a constant speed because quick look. 
Travels signal. To add, there are if a substantial number of 
participating nodes source position can be determined 
easily. And localization method received signal strength 
(RSS) broadcast a message from a known location assay. 
Free-space signal strength is governed by the inverse 
square law model, accurate localization. Furthermore, this 
typically does not involve any hardware modifications 
because most chips (e.g. RF, IR, etc.) provide software 
access to the amplitude of the received signal. Another use 
for RSS is profiling, in which a map of RSS values is 
constructed during an initial training phase. The sensor then 
matched with training data observed by RSS values their 
position. There are many published techniques that a signal 
based on the observed frequency is determine the status of 
a node when moving relative to each other, the transmitter 
and the receiver signal covered That the Doppler shift will 
undergo multiple infrastructure nodes observed on Doppler 
shift position and velocity of the mobile node can be used 
to obtain an estimate of the most likely position the above 
techniques., however, it repeatedly only to localize to an 
area.. A room in a house in an area like this, a floor in an 
office building, or a city block. Such a node A is located in 
the area if it detects an anchor in a field as this type of 
proximity-based localization, another technique for using 
local hop count. Because the approximate transmission 
range of the node radio is known, observing the number of 
message hops to a set of anchor nodes will constrain the 
target node to a specific region. 
 
3.3 Localization Phase 
The signal data obtained the measurement phase can be 
used to determine the approximate position of the target 
node. Common localization techniques for MWBANs are 
based on ranging, whereby distance or angle 
approximations are obtained. Because range data are often 
corrupted by noisy signal measurements, optimization 
methods are employed to filter the noise and arrive at a 
more accurate position estimate. 
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Figure 3: The position of a target node (T) is estimated 
based on the known positions of beacons (Bi) using (a) 

lateration or (b) angulations 
 

Lateration: When ranges between landmarks and the 
mobile node can be determined, lateration is used to 
estimate position. Figure 3a shows the method for two-
dimensional localization, three ranges. Measurements are 
required for each category of known positions, one radius 
of the circle in the Center as the anchor node can be 
represented with. Measurement without noise, in fact at one 
point, the location of the target node will be three circles 
intersect. However, in the presence of noise three circles 
overlap, and are likely to target node (but not necessarily) 
will be contained within that area. 
Angulations: When anchor bearings or angular separation 
between anchors and the mobile node can be obtained, 
angulations can be used to determine the position of the 
mobile node, this is pictured in Figure 3b. When two 
anchor is used, three-position of the two known angles to 
target angulations (each anchor the bearings), and one side 
(the distance between anchor nodes) in a triangle to the 
length of the third point will be identified as. often more 
than two anchors bearings is used, and the target location as 
illustrated in the figures all bearings Is determined by the 
intersection of the measurement in the presence of noise, 
not precision bearings at the same point, but instead is 
likely to be an area where will define target node will 
intersect. 
Cellular Proximity: An alternative approach is the range-
free method, whereby a node is localized to the region in 
which it is detected.  
Dead Reckoning: A widely used for mobile robot 
localization technology is dead reckoning. robots to their 
current velocity Wheel encoders or other means to get, and 
that the current situation and to get the title and the last 
update is the amount of time elapsed since, in conjunction 
with the use of this approach is the major drawback 
position estimation error over time, Primarily because of 
uneven surfaces, wheel slippage due to noise, dust and 
other factors encoder data accrued. 
Estimation Methods: When is noise measurement data, or 
System State estimation methods used under defined. 
Estimate present a number of ways, but there are two main 
approaches: maximum likelihood estimation (MLE) (1) 
which state the values measured on the basis of estimated 
data only, and no prior information about the State, and (2) 
sequential Bayesian estimation (SBE). The State values are 
estimates based on measurements, as well as on already 
information. [11] As the MLE estimate system state and 
measured data to maximize the chances of search by. In 

other words, the observed data the system parameters that 
makes the MLE values of "likely" parameter to any other 
value. Data measured to the possibility that the system state 
data by using a measurement model Count. 
3.4 The Effect of Mobility on Localization [11] 
Typically, localization of mobile sensors is performed in 
order to track them, or for navigational purposes. However, 
when the sensor is mobile, we have additional challenges 
and develop ways to address these challenges will be a 
localization latency. If time takes too long to localization, 
since changing its position sensor measurement taken place 
fairly. For example, the robot navigation wheel angular 
velocity to achieve appropriate control outputs requires 
periodic status estimates. If robots at 1 meter Visits and 
localization algorithm take 5 seconds to complete from the 
time range measurements were taken, the robot is 5 meters 
away from its intended position. Mobility is also 
localization signal effect. The resulting shift in frequency is 
related to the positions and relative speed of the two nodes.  
 

3.5 Centralized vs. Distributed Algorithms [11] 
The resource constraints inherent in WBANs pose a 
challenge when it comes to executing certain localization 
algorithms, because they require extensive memory and 
processor bandwidth, especially when dealing with a large 
number of sensors, or when using complex statistical 
methods to estimate range or position. A centralized 
localization algorithm operates on a base station, and all 
participating nodes must forward their measurement data 
base station. The advantage of a centralized approach 
algorithm more accuracy, precision, and can be designed 
with greater amounts of data the process. On the other 
hand, base station processing centralization Failure, data 
routing, such as poor scalability, complexity, and greater 
power consumption (especially for base station close to 
nodes) suffers from a single point of common pitfalls. 
When nodes are mobile, the decision to use centralized or 
distributed processing becomes even more important. 
Mobility requires continuous and rapid localization. 
Although centralized localization techniques exist for 
mobile sensors, they are usually not fast enough for certain 
applications, such as navigation. For example, mTrack 
reports a latency of approximately 5 seconds. DNav, on the 
other hand, is distributed, and takes less than 1 second on 
average to return position and velocity estimates. 
 

3.6 The Impact of Environment on Localization [11] 
The environment plays a significant role in the 
effectiveness of a localization method. As a result, there is 
no one localization method that will be accurate for all 
situations. Different environmental factors are listed below, 
as well as the effect they have on the aforementioned 
localization methods. Ambient temperature, pressure, and 
humidity can affect localization accuracy, because these 
directly impact the crystal oscillator in the transceiver. 
Furthermore, it has been well established that radio wave 
propagation is affected by precipitation, including moisture 
in the air; therefore localization techniques that use RF 
measurements can be impaired under these conditions. This 
is because the GPS receiver requires line of sight to up to 
four satellites orbiting the planet. 
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IV. CONCLUSION AND FUTURE WORK 
In this paper we have discussed the detailed process of 
localization in body area networks. Basically localization is 
required to estimate the current position of sensor node in 
WBANs. As the mobility was introduced in WBANs, this 
becomes very necessary that efficient position estimation of 
sensor nodes is done using efficient localization methods. 
In this survey paper we discussed the details process of 
localization, its different types of methods presented for 
localization. For future work we suggest to present new 
energy efficient method for localization fingerprinting 
using the data mining concepts. We also suggest working 
on performance analysis of such methods in details.  
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