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ABSTRACT

Wireless sensor networks (WSNs) became one
amongst the foremost attention-grabbing
areas of analysis within the past few years. A
WSN consists of variety of wireless device
nodes that kind a device field and a sink.
These giant numbers of nodes, having the
skills to sense their surroundings, perform
restricted computation and communicate
wirelessly kind the WSNs. Recent advances in
wireless and electronic technologies have
enabled a good vary of applications of WSNs
in military, traffic police work, target chase,
setting watching, aid watching, and so on.
There is a unit several new challenges that
have surfaced for the designers of WSNs, so
as to fulfill the necessities of assorted
applications like detected quantities, size of
nodes, and nodes’ autonomy. Therefore,
enhancements within the current technologies
and higher solutions to those challenges area
unit required. The long run developments in
device nodes should manufacture terribly
powerful and value effective devices, in order
that they'll be employed in applications like
underwater acoustic device systems, sensing
based mostly cyber physical systems, time
vital applications, psychological feature
sensing and spectrum management, and
security and privacy management. This paper
conjointly describes the analysis, challenges
for WSNs.
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I. INTRODUCTION

With the advances within the technology of
micro-electro mechanical system
developments in wireless communications
and WSNs have additionally emerged.
WSNs became the one among the foremost
attention-grabbing areas of analysis within
the past few years. Here, we glance into the
recent advances and future trends in WSNs.
WSNs are sometimes composed of tiny,
low value devices that communicate
wirelessly and have the capabilities of
process, sensing and storing. The event of
WSNs was motivated by military
applications like battlefield police
investigation. WSN are being employed in
several industrial and civilian application
areas, together with process watching and
management delineate by Kay and Mattern
(2004), machine health watching delineate
by Tiwari (2007), atmosphere and environs
watching, tending applications, home
automation, and traffic control bestowed
well by Kay & Mattern (2004) and Hadim
(2006). A WSN typically consists of a base
station (also referred to as entranceway
sometimes) which will communicate with
variety of wireless sensors via a
communication system. Wireless detector
nodes collect the information, compress it,
and transmit it to the entranceway directly
or indirectly with the assistance of
alternative nodes. The transmitted
knowledge is then bestowed to the system
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by the entranceway association. This paper
discusses the recent advances in WSNs that
modify a good vary of applications and
future development in applications like
underwater acoustic detector systems;
sensing primarily based cyber physical
systems, time crucial applications,
psychological feature sensing and spectrum
management, and security and privacy
management. Remainder of the paper is
organized as follows. Section two describes
the recent advances in WSNs.

Wireless Sensor network (WSN) refers to a
gaggle of spatially distributed and
dedicated sensors for observance and
recording the physical conditions of the
surroundings and organizing the collected
information at a central location. WSNs
live environmental conditions like
temperature, sound, pollution levels,
humidity, wind, and so on. This square
measure just like wireless unintended
networks within the sense that they have
faith in wireless property and spontaneous
formation of networks so detector
information will be transported wirelessly.
WSNs square measure spatially distributed
autonomous sensors to observe physical or
environmental conditions, like temperature,
sound, pressure, etc. and to hand in glove
pass their information through the network
to main locations. The lot of fashionable
networks square measure bi-directional,
additionally enabling management of
detector activity. the event of wireless
detector networks was impelled by military
applications like field of battle
surveillance; these days such networks
square measure utilized 1in several
industrial and shopper applications, like
process observance and management,
machine health observance, and so on.

II. RECENT ADVANCES

Recent advances in wireless and electronic
technologies have enabled a wide range of

applications of WSNs in military sensing,
traffic surveillance, target tracking,
environment monitoring, healthcare
monitoring, and so on. Here we describe
such type advances in WSN and their
applications in various fields.

2.1 Sensor Localization and Location Aware
Services

2.1.1 Smart Home/Smart Office

Smart home environments will give custom
behaviors for a given individual. wide
quantity of analysis has been dedicated to
this subject. The analysis on good homes is
currently getting down to build its means
into the market. It takes a substantial
quantity of labor and going to produce a
wise home. There are a unit several
samples of product presently on the market
which may perform individual functions
that area unit thought-about to be a part of
a wise home. Many helpful applications
that profit of data collected by WSN area
unit conferred by Hussain et al. (2009).

2.1.2 Military

New and rising technologies, like
networks, support military operations by
delivering essential in-formation quickly
and faithfully to the proper individual or
organization at the proper time. This
improves the potency of combat operations.
The new technologies should be integrated
quickly into a comprehensive archi-tecture
to satisfy the necessities of nowadays.
Improvement in scenario awareness
(ChienChung Shen, 2001) 1is should
demand. Doumit and Agrawal (2002)
represented another vital application is
detection of enemy units’ movements on
land/sea, sensing intruders on bases,
chemical/biological threats and giving
logistics in urban warfare. Command,
control, communications, computing,
intelligence, police work, reconnaissance,
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and targeting systems square measure well
represented by Akyildiz (2002).

2.1.3 Industrial & Commercial

Since the very long time wireless
transmission of information is being
exhausted industrial applications, however
recently it's gained importance. Successful
use of wireless sensors in systems like
superior management and information ac-
quisition has proven that these devices may
effectively address the requirements of
commercial applications. The important
method applications of WSNs in trade are
observation temperature, flow level, and
pressure parameters. With the apace
increasing technological advances in
wireless technology and its later on
decreasing prices, varied wireless
applications are being developed in trade.
WSN in producing industries will monitor
and optimize internal control.

2.1.4. Traffic Management and Monitoring

Every huge town is affected by holdup
round the world. A sincere effort is being
created to unravel the holdup. Congestion
are often eased by coming up with
managing traffic. a true time automatic
traffic information assortment should be
used for economical management of hour
traffic. Analysis on this subject is taken
into account as a part of the Intelligent
Transport System; analysis community..
The vehicle pursuit application is to find a
selected vehicle or moving object and
monitor its movement. This work
additionally describes style of WSN for
conveyance observation. Because the
power supply (battery) is limited, it's vital
that a style of device node is power
economical.

2.1.5. Structural Healthcare

Structures are inspected at regular time
intervals, and repairing or exchange
supported the time of use, instead of on
their operating conditions. Tiwari et al.
(2004) has explained that sensors
embedded into structures modify condition
primarily based maintenance of those
assets. Wireless sensing can enable assets
to be inspected once the sensors indicate
that there is also a retardant. This may cut
back the price of maintenance and
preventing harmful failure. These
applications embrace sensors mounted on
serious duty bridges, among concrete and
composite materials (Arms et al. 2001), and
large buildings.

2.1.6. Agriculture

Wang and Wang (2006) explicit that
agriculture may also be benefited by the
preparation of WSN to induce the
knowledge concerning soil degradation and
water inadequacy. With facilitate of WSNs
we will check the clean water consumed in
irrigation and manage it.

2.2. Topology and Coverage Control

Topology management is one in all the
elemental issues in WSNs. Its nice
importance for prolong time period,
reducing radio interference, increasing the
potency of media access management
protocols and routing protocols. It
conjointly ensures the standard of property
& coverage and increase within the
network service still. a big progress in
analysis is seen in WSNs topology
management. Several topology
management algorithms are developed until
date, however issues like lack of definite
and sensible algorithmic rule, lack of
economical measurement of network
performance and idealness of mathematical
model still exist. Many graph models
employed in topology management, the
current hot spots and also the future trends
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on the analysis of topology management
are conferred by Jardosh and Ranjan
(2008).

2.3. Mobility management

Mobility is one amongst the foremost vital
problems in next generation networks. As
WSNs are getting succeeding parts of the
longer term net, it's crucial to check new
models that additionally support quality of
those nodes. WSNs square measure
applicable in kind of cases that build it
tough to supply a typical quality state of
affairs. Following square measure some
cases wherever the mobile support is
critical given in Camilo (2008). Intra WSN
device movement is maybe the foremost
common state of affairs in WSNs
architectures, wherever every device node
has the power to vary from its native
position at run time while not losing the
property with the device router (SR).
within the case of inhume WSN device
movement, device nodes move between
completely different device networks, each
with its SR responsible to assemble and
manage all the mass devices. a groundwork
project of IETF social unit NEMO,
associate example of WSN movement is
represented in RFC3963 by Devarapalli
(2005). Device network deployed in an
exceedingly moving bus could be a real
state of affairs of this sort. It's doable to
possess a state of affairs wherever a device
network will use another device network so
as to be connected through net. MANEMO
(Waki kawa et al.,, 2007) project is
additionally associate example.

2.4. Security and Privacy Concern

The field that paid less attention is that the
privacy concern on info being collected,
transmitted, and analyzed during a WSN.
Such non-public info of concern might
embrace payload knowledge collected by
sensors and transmitted through the

network to a centralized processing server.
the placement of a sensing element
initiating digital communication, and
alternative such context info, may
additionally be the main focus of privacy
issues. In universe applications of WSNs,
effective counter measures against the
revealing of each knowledge and context
headed non-public info area unit
indispensable stipulations. Privacy
protection in numerous fields associated
with WSNs, like wired and wireless
networking, databases and data processing,
has been extensively studied by Li and Das
(2009). Effective privacy protective
techniques area unit required for the
distinctive challenges of WSN security.

III. FUTURE TRENDS

The future developments in sensing
element nodes should manufacture terribly
powerful and value effective devices, in
order that they will be utilized in
applications like underwater acoustic
sensing element systems, sensing primarily
based cyber physical systems, time vital
applications, psychological feature sensing
and spectrum management, and security
and privacy man-agement. during this
section we are going to cross-check all
potentialities of any development in WSN
applications.

3.1 Cognitive Sensing

Cognitive sensing element networks area
unit used for exploit localized and located
data of the sensing environment by the
deploying an outsized range of sensors
showing intelligence and autonomic ally.
Managing an outsized number of wireless
sensors could be a complicated task. As
Guang Zhong rule (2008) delineated, a big
analysis interest is seen in bio impressed
sensing and networking. 2 standard
samples of psychological feature sensing
area unit swarm intelligence and gathering
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sensing: one. Swarm intelligence is
developed in computing for finding out the
collective behavior of suburbanized, self
organized systems. 2. Gathering sensing is
associate example of bio-inspired sensing
and networking. Gathering sensing is that
the ability of bacteria to speak and
coordinate behavior via signal molecules.

3.2 Spectrum Management

As application of low power wireless
protocols is increasing, we will envision a
future during which wire-less devices, like

wireless  keyboards, point presenters,
cellular phone headsets, and health
observance sensors are omnipresent.

However the generality of those devices
ends up in augmented interference and
congestion among similarly as between
networks, due to overlapping physical
frequencies. Psychological feature radios
and multi frequency MACs are some
approaches that are developed to utilize
multiple frequencies for parallel
communication. A generic resolution is
provided by dynasty (2009) as SAS: a Self
reconciling Spectrum Management
middleware for WSNs, which might be
simply integrated with associate existing
single frequency.

3.3 Underwater Acoustic Sensor Systems

Akyildiz et al. (2005) given a whole survey
in underwater device networks. Underwater
device networks are designed to change
applications for oceanographic information
assortment, pollution observation, offshore
exploration, disaster hindrance, aided
navigation and plan of action police work
applications. Underwater sensors also are
being in use for exploration of natural
submarine resources and gathering of
scientific information. Therefore a
requirement of underwater communications
among underwater devices arises.
Underwater device nodes and vehicles

ought to be capable of coordinate their
operation, exchanging their location and
movement info and thus relay monitored
information to an onshore base station. a
replacement analysis paradigm of
underwater wireless device networks
(UWSNs) poses challenges like giant
propagation delays, node quality and high
error chance of acoustic underwater
channels, compared to the bottom based
mostly WSNs. A protocol named DUCS
(Distributed Underwater clump Scheme)
delineate by Placido Domingo and previous
(2008), could be a GPS free routing
protocol. It minimizes the proactive routing
message exchange and doesn't use flooding
techniques. It conjointly uses information
aggregation to eliminate redundant info.
Table I shows a number of the analysis
comes in UWSNs. Table 1: analysis comes
on UWSN:S.

3.4 New Models and Architectures

WSN could be a self organized network of
battery powered wireless sensors which
will sense, process, and communicate.
We've mentioned several technical
challenges up to now that merit sincere
thought. These challenges aren't limiting
the progress in WSNs most as lack of
excellent WSN design. a number of
recently developed designs area unit
mentioned here: the atmosphere adjustive
and energy economical capabilities ought
to be integrant for WSN architecture. A
data structure and sub-facets functions
design model EAWNA is planned by L.
Liu (2010) that conjointly has alternative
objectives like quantifiability, custom-built
services, atmosphere adaptive and energy
potency. Standard spec styles area unit
supported layering approach. The thought
of the stratified design can even be used
with sensing element spec style. Three-
dimensional and cross layer (CCL) by C.
architect (2007) 1is appropriate sensing
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element spec due to application specific
nature of sensing element networks.
Lukkien et al. (2008) planned Wirelessly
Accessible sensing element Populations
(WASP) project is to develop integrated
model for implementing applications
exploitation WSNs. during this project a
model has been developed to program
complete  WSN as a full instead of
programming individual node due to the
inconsistent behavior of individual nodes.

V. CONCLUSION

The inherent nature of WSNs makes them
deployable during a style of circumstances.
They need the potential to be everyplace,
on roads, in our homes and offices, forests,
battlefields, disaster stricken areas, and
even underwater in oceans. This paper
surveys the applying areas wherever WSNs
are deployed like military sensing, traffic
police investigation, target chase, setting
observance, and care observance. The
paper additionally surveys the assorted
fields wherever WSNs could also be
deployed within the close to future as
underwater acoustic sensing element
systems, sensing primarily based cyber
physical systems, time vital applications,
psychological feature sensing and spectrum
management, and security and privacy
management. These application square
measures are being researched extensively
by numerous individuals across the
business and academician.
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