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Abstract: Well-groomed surroundings be a sign of the next evolutionary step in construction, utilities, industrial, residence, shipboard, and
haulage system automation. The well-groomed atmosphere needs information about its environment as well as about its internal workings.
Sensor networks are the input to assembly the information needed by well-groomed surroundings, whether in buildings, utilities, industrial,
home, shipboard, transportation systems, automation, or elsewhere. Localization is one of the basic challenges and it plays vital role. In this
paper we are discussing various Application Requirements, probable Approaches, Position unearthing Approaches, Localization Techniques and

QOsS.
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I. INTRODUCTION
An antenna network is a carrying comprised of
intelligence, computing, and communigué elements that
give an manager the ability to instrument, observe, and
react to events and phenomena in a specified
environment. The manager typically is a civil,
governmental, commercial, or industrial entity. The
environment can be the physical world, a biological
system, or an information technology framework.
Network antenna systems are seen by observers as an
important technology that will experience major
deployment in the next few years for a embarrassment of
applications, not the least being national security[6].
There are four basic components in a antenna network
(1) an assembly of distributed or localized sensors; (2) an
interconnecting network. (3) A central point of
information clustering; and (4) a set of computing
resources at the central point to handle data correlation,
event trending, status querying, and data mining.
Traditionally, antenna system have been used in the
context of high-end applications such as emission and
nuclear-threat detection systems, ‘‘over-the-horizon”’
weapon sensors for ships, biomedical applications,
habitat sensing, and seismic monitoring. More recently,
interest has focusing on networked biological and
chemical sensors for national security applications;
furthermore, evolving interest extends to direct consumer
applications. Existing and potential applications of
sensor networks include, among others, military sensing,
physical security, air traffic control, traffic surveillance,
video surveillance, industrial and manufacturing
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automation, process control, inventory management,
distributed robotics, weather sensing, environment
monitoring, national border monitoring, and building and
structures monitoring[8]. A short list of applications
follows.

Military applications

e Monitoring inimical forces
Monitoring friendly forces and equipment
Military-theater or battlefield surveillance
Targeting
Battle damage assessment
Nuclear, biological, and
detection
Environmental applications

e Microclimates

e Forest fire detection

e Flood detection

e Precision agriculture

chemical attack

Health applications
e Remote monitoring of physiological data
e Tracking and monitoring doctors and patients
inside a hospital
e Drug administration
e Elderly assistance

Home applications
e Home automation
e Instrumented environment


http://www.ijritcc.org/

e Automated meter reading

Commercial applications
e Environmental control in industrial and office
buildings
e Inventory control
Vehicle tracking and detection
o  Traffic flow surveillance

The definition of a localization system among the sensor
nodes is one of these prerequisites needed in order to
make viable many of the Wireless Sensor applications.
The localization problem consists in identifying the
physical location (e.g., latitude, longitude, and altitude)
of a determined object. Such a problem is very ample
and extensive, relating areas such as robotics, ad hoc
networks, wireless sensor networks, cellular telephony,
military, aviation, and astronomy. The localization
systems have been identified as a key technology to the
development and operation of the Wireless Sensor
Network [1] [3].
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Fig 1: Different Areas Wireless Sensor Networks work together

I1. APPLICATION REQUIREMENTS
The field of networked sensor systems encompasses a
very broad array of applications, with a broad range of
requirements. Often different application requirements
can motivate very different systems. While these
differences are sometimes tunable parameters, often they
are significant structural choices.

A) Passive Habitat Monitoring

Quantities of populace are paying attention in tracking
the movements and count of objects etc., One possible
resolution might be built around a reflexive source
localization and class identification system. Such a
system would detect and count. Sensor nodes ready with
microphones would be dispersed through the target
environment. When an audio source is detected by a
node, it communicates with nearby nodes to try to
estimate the location by comparing with nearby nodes to
try to estimate the location of the source by comparing
the times of arrival of the signals[7].
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From this application we can derive a number of
requirements:

e Open-air Operation. The system must be able to
operate outdoors, in various weather conditions.

» Power Efficiency. Power may be limited, whether by
battery lifetime or by the feasibility of providing
sufficient solar collectors.

» Non-cooperative Target, Passive Infrastructure. The
animal does not emit signals designed to be detected by
the system (i.e. non-cooperative), and the system does
not emit signals to aid in localization.

 Accurateness. The system must be accurate enough to
be able to produce a retable count, and to accurately
focus a camera on suspected locations.

 Ease of use of Communications. In some cases GPS
may be available to localize the sensors themselves.
However, in many cases sensors will need to be placed
under canopies where GPS signals are unavailable.

In these cases, if surveying the sensors is inconvenient,
the sensors will need to self-localize. The self-
localization system may have a different set of
requirements.

B) Well-groomed Environments

Well-groomed environments are a second class of
applications where location awareness is a key
component. Well-groomed environments are deeply
instrumented systems with very demanding localization
requirements. These systems need localization for two
different purposes. First, rapid installation and self-
configuration of a set of infrastructure "beacons" is
required to reduce installation cost and increase
flexibility. Second, very fine-grained localization and
tracking of the system components is required during
normal system operation[7].

The operation requirements can also be assessed along
similar axes:

* Indoor Operation.

* Power Requirements.

» Cooperative Target, Active Infrastructure.

» Accuracy, Availability of Infrastructure.

1. PROBABLE APPROACHES
There are three approaches exist to determine a nodes
position.
e Proximity
e Trilateration and Triangulation
e Scene Analysis
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A) Proximity

The simplest technique is to exploit the finite range of
wireless communication. It can be used to decide
whether a node that wants to determine its position or
location is in the proximity of an anchor. One example is
the natural restriction of infrared communication by
walls, which can be used to provide a node with simple
location information about the room it is in.

B) Trilateration and Triangulation

The communication between two nodes often allows
extracting  information  about their  geometric
relationship.  Using elementary = geometry, this
information can be used to derive information about
node positions. When distances between entities are
used, the approach is called lateration; when angles
between nodes are used, one talks about angulation.

Fig 2: Trilateration and Triangulation
C) Scene Analysis

A quite different technique is scene analysis. The most
evident form of it is to analyze pictures taken by a
camera and to try to derive the position from this picture.
This requires substantial computational effort and is
hardly appropriate for sensor nodes. A part from visual
pictures, other measurable characteristic “fingerprints”
of a given location can be used for scene analysis, for
example, radio wave propagation patterns.

IV. LOCATION DISCOVERY APPROACHES AND
TECHNIQUES

A) The Discovery approaches are classified into two

phases

1. Distance Estimation
2. Distance Combining

The most popular methods for estimating distance
between are

e Received Signal Strength Indicator

e Time Based Methods

e Angle of Arrival
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Fig 3:Angle of Arrival of Signal

RSSI measures the power of the signal at the receiver
and based on the known transmit power, the effective
propagation loss can be calculated. Next by using
theoretical and empirical models we can translate this
loss into a distance estimate. This method has been used
mainly for Radio Frequency Signals. Since each sensor
node is equipped with a radio and in most cases is able to
report the received signal strength of an incoming
packet, this technique has minimal hardware
requirements. The main idea is to estimate the distance
of a transmitter to a receiver using the following
information:

e The power of the received signal

e Knowledge of the transmitted power

e The path-loss model.

In Time based methods the Time of Arrival and Time
difference of Arrival, the propagation time can be
directly translated into distance based on the known
signal propagation speed.

Time-of-Arrival (ToA) techniques rely on accurate
measurements of transmit and receive times of signals
between two nodes. These measurements are used to
estimate the distance based on the propagation time and
the speed of the signal. Since timing information is used
for distance measurements, synchronization is essential
for these techniques. Based on the measurement type,
two types of ToOA measurements can be performed.

Active: The receiver transmits a ranging packet, which is
immediately responded to by a transmitter. The round-
trip time is used to estimate the distance between the
nodes.

Passive: In this case, the transmitter and receiver
measurements are made separately. Accordingly, a
transmitter sends a beacon signal, which is used by the
receiver to estimate the delay between two nodes.

Time of Arrival techniques can be used to measure
propagation time between two nodes. This technique is
very accurate for measuring
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In Angle of Arrival the angle at which signals are
received and use simple geometric relationships to
calculate node positions.

The Time Difference of Arrival applies to Multi node
and Multi Signal which measures signals for distance
measurement  and  accurate  time  difference
measurements.
The Most Popular Methods for Distance combining are

o Hyperbolic Trilateration

o Maximum Likelihood Estimation

Hyperbolic Trilateration locates a node by calculating
the intersection of nodes.
Maximum Likelihood estimation estimates the position
of a node by minimizing differences between measured
distances and estimated distances.
B) There are two types of approaches, they are

e Direct Approach

e Indirect Approach
Direct Approach is also known as Absolute Localization.
The direct approach itself is classified into two types
Manual Configuration and GPS Based Localization. The
Manual configuration is very expensive and on the other
hand GPS based localization method each sensor is
equipped with GPS Receiver and it will not work for
under water applications like habitat monitoring and
water pollution monitoring.

V PARAMETERS AND CURRENT ASPECTS IN
LOCALIZATION
To Estimate location information the parameters are

e Accuracy

e Cost

e Power

e Static Nodes
e Mobile Nodes

Accuracy is very important in localization.
Higher accuracy is required in military applications.

Cost is very challenging issue in the localization
of wireless sensor network.

Power is necessary for computation purpose.

All Static nodes are homogeneous in nature,
basically on identification ability, computation ability.

The current aspects in localization are
e Resource Constraints

Node Density

Environmental Obstacles

Terrain Irregularities

Security

Non Convex Topologies
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VI CLASSES OFALGORITHMS
The algorithms are classified into the following
e Centralized
e Distributed
e Localized

Centralized algorithms execute on a central node and
usually benefit from global network knowledge. This
algorithm is not common in wireless sensor networks
because cost of acquiring global network knowledge is
usually unfeasible.

Distribute  algorithms are related to different
computational models. In Wireless sensor networks
typical computation model is represented by a set of
computation devices called as sensor nodes that can
communicate themselves using a message passing
mechanism. Thus a distributed algorithm is an algorithm
executes on different sensor nodes and uses a message
passing technique.

Localized algorithms compromise a class of algorithms
in which a node makes its decisions based on local and
limited knowledge instead of global network knowledge.

Algorithms for wireless sensor networks may also have
some specific features such as self configuration and
self-organization, depending on the type of the target
application. Self-configuration means the capacity of an
algorithm to adjust its operational parameters according
to the design requirements. For instance, whenever a
given energy value is reached, a sensor node may reduce
its transmission rate. Self-organization means the
capacity of an algorithm to autonomously adapt to
changes resulted from external interventions, such as
topological changes like failures, mobility, or node
inclusion or reaction to a detected event, without the
influence of a centralized entity.

Localization algorithm is main component of
localization system. This component determines how the
information of distances and positions will be
manipulated in order to allow most or all nodes of the
Wireless Sensor Networks to estimate their positions.

VII QOS IN WIRELESS SENSORNETWORKS
QoS has been the target of many communication
protocols for numerous network types. In its broadest
form, quality of service refers to the contract between the
service provider (i.e., the network) and customers (i.e.,
applications) [4]. In wired networks, one of the main
motivations for QoS solutions is the real-time
multimedia applications that need bandwidth, delay, and
jitter guarantees
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QoS support is provided through resource reservation
mechanisms. To accomplish resource reservation, the
following steps are followed:

Available Resource Estimation: The first step in QoS
support is the knowledge of available resources. The
estimation of available resources is performed using the
network state and the communication protocols
employed in the network. The network state is comprised
of the network connectivity information, maximum
capacity of nodes and links, and allocated resources.
Calculation of Required Resources: Given that the
performance requirements of applications are known,
resources required to sustain the QoS expectations are
calculated in the network. Both performance metric
conversion and the resource requirement estimation
depend on the protocols used in the network. The
calculation also involves the selection of the resources in
the network for the information flow.

Resource Allocation: Calculated resources are reserved
in the network entities. The reservation of such resources
is performed via auxiliary protocols such as RSVP or as
an integral part of the communication protocol.

Resource Deallocation: When a session terminates,
resources are returned to the general pool. The
deallocation can be done either explicitly or implicitly
through timeout mechanism.

QoS provisioning in WSNs is directly geared toward
satisfying  application  requirements. The  main
components of this framework are the sink, source
locality, and relay nodes. The information flow starts
with assignment of a particular task to sensor nodes.
Upon information retrieval through sensors, source and
other nodes nearby preprocess the information. The
preprocessing may be simply forming data packets with
raw data, data aggregation, or completely processing
data and forming end results per application
requirements. The information is then communicated via
the relay nodes to the sink. In return, sink may optionally
give feedback to the source locality and/or relay nodes

Faskh Assigmenent / Feedback

Source Locality Reday Nodes Sink

Fig 4: Information Flow in WSN
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CONCLUSION
Localization problem is an open challenge in wireless
sensor network. Sometimes sensor networks do not
require a global coordinate system. In this paper we
discussed about Localization as the basic challenges,
various Application Requirements, Possible Approaches,
Location Discovery  Approaches, Localization
Techniques and QOS. The performance of any
localization algorithm depends on a number of factors,
such as anchor density, node density, computation and
communication costs, accuracy of the scheme and so on.
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