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Abstract— The Wireless Sensor Network is built of "des" —
from a few to several hundreds or even thousandsgermheach
node is connected to one (or sometimes severals@en Each
such sensor network node has typically several pagsradio
transceiver with an internal antenna or connection ain external
antenna, a micro controller, an electronic circufbr interfacing
with the sensors and an energy source, usually atérgt or an
embedded form of energy harvesting. A sensor nodghtwary in
size. It detects things like temperature, soundbrations, pressure,
motion, or pollutants through autonomous sensorshély are
currently being used for industries and civilian assuch as
industrial process monitoring and control, machindealth
monitoring, monitoring of the environment, health ace
applications, home automation, tracking and trafficontrol.
More specific applications would be things like hadi
monitoring, tracking objects, detecting fires or ndslides, and
monitoring traffic. Generally a WSN would be scattsf in an
area where its sensor nodes collect data.

Index Terms—Applications of Wireless Sensor NetwoAcea
Monitoring, Wireless Sensor Network.

I. INTRODUCTION

Wireless sensor network (WSN) refers to a grougpattially
dispersed and dedicated sensors for monitoringecatding
the physical conditions of the environment and pizjag the

A sensor network is capable of sensing, procesaimg
communicating which helps the base station or comtima
node to observe and react according to the conditioa
particular environment (physical, battle field, loigical) [3].
Recent research in many scientific areas, like iphys
microelectronics, control, material science etcd ahe
collaboration of scientists which used, traditidyraio work
towards totally different directions, has leadhe treation of
the Micro-Electro-Mechanical Systems, commonly mefe
to as MEMS [4]. MEMS have succeeded in augmentirg t
limits of what was considered to be a System-OrhigpC
(SoC). Smart environments represent the next doolary
development step in building, utilities, industridiome,
shipboard, and transportation systems automatitke &ny
sentient organism in WSN, the smart environmergsdirst
and foremost on sensory data from the real woréhs8ry
data comes from multiple sensors of different mitidal in
distributed locations[5].

A.BASIC COMPONENTS OF WIRELESS SENSOR
NETWORK

A WSN can be broken down into three componentsasn
signal processing, and communications.
Sensors: The maximum frequency output of each sensor in

collected data at a central location. The more mwodethe system is 24 kHz. In many cases, this may betatbe
networks are bi-directional, also enabling contblsensor reduced by decimation, since human movement rarely
activity. The development of wireless sensor nekwowas €xceeds 20-25 Hz and generally is below 10 Hz [8pufTo

motivated by military applications such as batdkfi
surveillance; today such networks are used in nrashystrial

see how this would lower data rate, we can assunserhas
40 mation tracking sensors, with each sensor kgapatk of

and consumer app”cations, such as industrial Bmcé)OSition and orientation (6 variables at 2 byteihﬁaat a data

monitoring and control, machine health monitoriagd so
on. In computer science and telecommunicationseless
sensor networks are an active research area wittenows
workshops and conferences arranged each year [E]a&s
Sensor Networks has been emerging from the vidi@mart

rate of 50 Hz. Under these conditions, we requiravadata
rate of only 192 kbps.

Sgnal Processing : It is a necessary component of any
wireless communication system. In order to ensugeaity
signal, the system will have to include noise fitand error

dust project in 1998 that required enabling botgorrection. Inorder to reduce bandwidth, the systéll have

communication and sensing capabilities in ordercualbic

millimeter. Data for smart environments are obtditi@ough
Wireless Sensor Networks (WSN), where thousands
sensors are deployed at different locations opegatn

different modes [2].

to include decimation filters. This signal processiwill
introduce some latency but will also reduce bantwid@he
gmount of latency will be dependent on many factors
including processor capabilities, the number of sees
where the processing is located in the systemwdrad type

of processing needs to be done.

Communications : The communications component is where
the interference problems will occur. The actual
communication of the data will introduce the muatehcy
into the system. Also, the amount of interfererte bccurs
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II. APPLICATIONS OF WIRELESS SENSOR NETWORK

A.AREA MONITORING:

Area monitoring is a common application of WSNsahea
monitoring, the WSN is deployed over a region wreome
phenomenon is to be monitored. Monitoring a langa avith
stationary sensor networks requires a very largabeu of
nodes implying a prohibitive cost and excessiveiorad
interference. The main objective of area monitoriago
develop an efficient system that employs a smallenber of
stationary nodes that will collaborate with a snegk of
mobile nodes in order to improve the sensor are@rage
and event detection. The main strength of thisabaltative
architecture stems from the ability of the mobismsors to
sample areas not covered (monitored) by statiosemgors.
An important element of the proposed system isathikity of
each mobile node to autonomously decide its pasedan
“local” information which is essential in the coxtef large,
distributed WSNs. The main contribution is the depment
of a distributed collaborative area monitoring feamork in
the context of mixed WSNs using multiple coopemtiv
mobile sensor nodes to patrol a sparse stationamgos
network field area and locate events as fast asilpgds]. A
military example is the use of sensors detect eriatnysion;
a civilian example is the Geo-fencing of gas omdielines.

I1l. APPLICATION OF AREA MONITORING:

A.HABITAT MONITORING:

Researchers in the Life Sciences are becomingasirgly

concerned about the potential impacts of humanepigesin

monitoring plants and animals in field conditif8js At best it

is possible that chronic human disturbance maydistsults
by changing behavioural patterns or distributiomkjle at

worst anthropogenic disturbance can seriously redu@ven
destroy sensitive populations by increasing stresdiicing

breeding success, increasing predation, or cawssiygft to

unsuitable habitats. Seabird colonies are notorfousheir

sensitivity to human disturbance. Research in MdBie
suggests that even a 15 minute visit to a corma@ohy can
result in up to 20% mortality among eggs and chicka

given breeding year. Repeated disturbance will léad
complete abandonment of the colony. On Kent Isl&talja

Scaotia, researchers found that Leach’s Storm Redrellikely

to desert their nesting burrows if they are distdrduring the
first 2 weeks of incubation.

B. APPLICATION OF WSN IN ENVIRONMENTAL
/EARTH MONITORING

The Environmental Sensor Networks has many apjgitsit
of WSNs for earth science research. This includesiag
volcanoes, oceans, glaciers, forests , etc. Sontieeafajor
areas are listed below. Using a WSN, a numberrefass can
continuously monitor factors like temperature amihosity
and will process, store and transmit data co-opedgtand
wireless with other sensors to generate data #ratlen be
collected and made available to users virtuallywdrgre on
the globe[10].The environmental monitoring systexsdd on
a wireless sensor network (WSN hereafter) platfoaited
Cookies [11], to measure both gas emissions antewaser
quality in an instant coffee factory in Spain. Evtaough
there are myriad other approaches that are nowgheiad,
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WSNs can offer a cheaper solution while having data
acquisition in real time, working in an unattendtes,.
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Fig 1 Wireless Sensor Network

C.NATURAL DISASTER PREVENTION:

The consequences of natural perils like floods ten
effectively prevented with wireless sensor netwowgeless
nodes are distributed in rivers so that changethefwater
level can be effectively monitored. Wireless semstworks
can effectively act to prevent the consequenceratdral
disasters, like floods. Wireless nodes have sufidBsbeen
deployed in rivers where changes of the water ehale to
be monitored in real time.

D.AGRICULTURE MONITORING:

Using wireless sensor networks within the agrigaltu
industry is increasingly common; using a wirelesswork
frees the farmer from the maintenance of wiring idifficult
environment. Gravity feed water systems can be tomd
using pressure transmitters to monitor water taalelk,
pumps can be controlled using wireless I/O devécebwater
use can be measured and wireless transmitted baotentral
control center for billing. Irrigation automationables more
efficient water use and reduces wasising wireless sensor
networks within the agricultural industry is incs@agly
common, as it provides many benefits to the farmer,
impacting both the quality of the crops and the ralle
operating costs. WSN address the traditional mdnio
problems related to outdoor areas, by removingnded of
cables and of power sources in locations where no
infrastructure is available. WSN are also specisliyable for
temporary or problem-solving deployments, and tthea
more numerous and more consistent data. [12]

E.ACCURATE AGRICULTURE:

Wireless sensor networks let users to make precise
monitoring of the crop at the time of its growtherte,
farmers can immediately know the state of the itgrall its
stages which will ease the decision process reggitte time

of harvest.

F.GREENHOUSES :

Wireless sensor networks are also used to contrel t
temperature and humidity levels inside commercial
greenhouses. When the temperature and humiditysdrop
below specific levels, the greenhouse manager rbast
notified via e-mail or cell phone text messagdast systems
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can trigger misting systems, open vents, turn ors,far
control a wide variety of system responses. Raesatarch in
wireless sensor networks in agriculture industryegi
emphasis on its use in greenhouses, particulanybfg
exploitations with definite crops. Such micro clima
ambiances need to preserve accurate weather sttitaib
times. Moreover, using multiple distributed sensaid
better control the above process, in open surfaseetl as in
the soil.

G.IRRIGATION MANAGEMENT :

When real time data is delivered, farmers are tblchieve
intelligent irrigation. Data regarding the fieldsick as
temperature level and soil moisture are delivecethtmers
through wireless sensor networks. When each pigjoined
with a personal irrigation system, farmers can fibemprecise
amount of water each plant needs and hence, redeamst
and improve the quality of the end product. Thewoeks can
be employed to manage various actuators in thersgstising
no wired infrastructure.

H. FOREST FIRE DETECTION :

A network of Sensor Nodes can be installed in &dbto
detect when a fire has started. The nodes canuippeg with
sensors to measure temperature, humidity and gdsels are
produced by fire in the trees or vegetation. Thiyeketection
is crucial for a successful action of the firefigis; thanks to
Wireless Sensor Networks, the fire brigade will dide to
know when a fire is started and how it is spreading

G. LANDSLIDE DETECTION:

A landslide detection system makes use of a wisedessor
network to detect the slight movements of soil ein@nges in
various parameters that may occur before or dudng
landslide. Through the data gathered it may beiplesso
know the occurrence of landslides long before iualty
happens.[13]

I. AIR QUALITY MONITORING :

The degree of pollution in the air has to be mesbur
frequently in order to safeguard people and thérenment
from any kind of damages due to air pollution. Bngerous
surroundings, real time monitoring of harmful gasesan
important process because the weather can chapgdyra
changing key quality parameters.

J. INTERIOR & EXTERIOR MONITORING:
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that can be used for such applications as wellifareht
kinds of data analysis and data mining that candmelucted
[14]
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Fig 2 Application of WSN in Agriculture

L. WATER QUALITY MONITORING :

Water quality monitoring involves analyzing wateoperties
in dams, rivers, lakes & oceans, as well as undergt water
reserves.[15] The use of many wireless distribigedsors
enables the creation of a more accurate map ofvtter

status, and allows the permanent deployment of tadmg

stations in locations of difficult access, withahe need of
manual data retrieval.

IV. APPLICATION OF WSN IN INDUSTRIAL
MONITORING

A.MACHINE HEALTH MONITORING :

Observing the gas levels at vulnerable areas rtbedssage VVireless sensor networks have been developed fohnimery

of high-end, sophisticated equipment, capable tisfga Ccondition-based maintenance (CBM) as they offemiignt

industrial regulations. Wireless internal monitgrisolutions  COSt savings and enable new functionality. In wisgstems,
facilitate keep tabs on large areas as well agrensa precise the installation of enough sensors is often limigdhe cost
gas concentration degree. External air quality mooinig ©Of Wwiring. Previously inaccessible locations, rotgt
needs the use of precise wireless sensors, rainiré w machinery, hazardous or restricted areas, and eal#ets
resistant solutions as well as energy reaping nisttmassure Can now be reached with wireless sensors.

extensive liberty to machine that will likely hateugh g paATA LOGGING :

access.

K.AIR POLLUTION MONITORING :

Wireless sensor networks are also used for theaah of
data for monitoring of environmental informatiohistcan be

Wireless sensor networks have been deployed inalaities as simple as the monitoring of the temperature fiidge to
(Stockholm, London and Brisbane) to monitor thdhe level of water in overflow tanks in nuclear ovwplants.
concentration of dangerous gases for citizens.&has take The statistical information can then be used tonshow
advantage of the ad hoc wireless links rather twaed Systems have been working. The advantage of WSNs ov
installations, which also make them more mobiletésting conventional loggers is the "live” data feed tisgpossible.
readings in different areas. There are variousit@ctres
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C.INDUSTRIAL SENSE AND CONTROL distribution of observing stations in areas ofidifft access
APPLICATIONS : with no manual data recovery.

In recent research a vast number of wireless ser&work c pASSIVE LOCALIZATION AND TRACKING :

communication protocols have been developed. Whi he application of WSN to the passive localizatiand

previous research was primarily focused on poweramess, : i : . .
tracking of non-cooperative targets (i.e., people wearing

more recent research have begun to consider a veidge of any tag) has been proposed by exploiting the pamvasid

aspects, such as wireless link reliability, realeti )
capabilities, or quality-of-service[16]. These naspects are lO.W ~cost nature Of.SUCh technology and _the propen the
' ' wireless links which are established in a meshedNWS

considered as an enabler for future applicatioriadastrial infrastructure. [20]
and related wireless sense and control applicatiansl '
partially replacing or enhancing conventional wigsed H. SMART HOME MONITORING :

networks by WSN techniques. Monitoring the activities performed in a smart horse

D.WATER/WASTE WATER MONITORING : achieved using wireless sensors embedded withiry@éag
Monitoring the quality and level of water includesany objects forming a WSN. State changes to objectshan

activities such as checking the quality of undeugr or human manlp_ulatlon_ IS captured by_ the wireless asns
. ; X network enabling activity-support services[21].
surface water and ensuring a country’s water itrisature for
the benefit of both human and animal. The area atew 1. CHARACTERISTICS OF WSN :
quality monitoring utilizes wireless sensor networénd , power consumption constrains for nodes using tiester
many manufacturers have launched fresh and advanced ., energy harvesting.
applications for the purposé/ater monitoring involves many Ability to cope with node failures
different activities, from ensuring the quality sdirface or Mobility of nodes '
underground water, both for human beings and arlifeato o
. , . . Communication failures .
the monitoring of a country’s water infrastructuwireless Heterooeneity of nodes
sensor networks are becoming increasingly popula%$N 9 Y '

[17] » Scalability to large scale of deployment.

' » Ability to withstand harsh environmental conditions
E.WATER DISTRIBUTION NETWORK « Ease of use [22].
MANAGEMENT : Sensor nodes can be imagined as small computérspesty

Manufacturers of water distribution network sensorbasic in terms of their interfaces and their congois. They
concentrate on observing the water managementtstesc usually consist of a processing unit with limited
such as valve and pipes and also making remotessi¢oe computational power and limited memory, sensof$IBMS
water meter readings. Water quality and water idistion  (including specific conditioning circuitry), a conumication
network health is a basic requirement of human difel device (usually radio transceivers or alternativeptical),
economy. To cope with the ever-growing threat otewa and a power source usually in the form of a baf3y. Other
pollution, determine water quality by testing fapesific possible inclusions are energy harvesting modsssyndary
chemicals, perform timely detection of source 0ASICs, and possibly secondary communication interfa.g.
contamination and solid formation, and monitor @ndtect RS-232 or USB). The base stations are one or more
the health of waterways and water distribution oeks, a components of the WSN with much more computational,
system for real time measurements of water qualitd energy and communication resources. They act aseavgy
detection of health-related events is required.[18 between sensor nodes and the end user as thewllypic
] forward data from the WSN on to a server. Othercispe
F.LEAK DETECTION AND MONITORING: components in routing based networks are routersigded

The main objective of Water Sense is the developméa to Compute, calculate and distribute the routim
Wireless Sensor Network (WSN) System for the camtirs

monitoring of the water supply urban networks amrio the V. CONCLUSION
early detection of water leaks in order to accostpli
reduction of water loses. The integration and aaton of
several leak-finding and water supply network mamagnt
methods is expected to lead to the optimizationthef
networks’ operation. The performance of this inriwa
system will be evaluated through a pilot deploymient
controlled environment under real conditions. Tésuits of
this research in conjunction with ongoing reseactivities
for the development of Geographic Information Sys(&1S) ACKNOWLEDGMENT

software will contribute to the early detectionuoiderground The authors are thankful to Mr.M.R.CHRISTHU RAJ of
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da_ms, oceans, lakes and also in underground v@euwces. REFERENCES

Wireless distributed sensors let users to makeseig® map

of the water condition as well as making permaner%

This paper explains about the various applicataingireless
sensor networks. Wireless Sensor networks are insdey
today life and its has various application and uess paper
explains about two categories of applications ngtaiegory
1 wireless sensor networks applications and its wsel
category 2 wireless sensor networks applications.

http://ieeexplore.ieee.org/xpls/abs_all.jspanber=6550437
D. J. Cook and S. K. Das, “Smart environmertechnologies ,
protocols and applications,” New York: John Wilgp, 13-15, 2004.

Published By:
83 Blue Eyes Intelligence Engineering
& Sciences Publication Pvt. Ltd.




International Journal of Engineering and Advanced Technology (IJEAT)
ISSN: 2249 — 8958yolume-3, Issue-4, April 2014

[3] K. Sohraby, D. Minoli, and T. Znati, “Wirelessensor networks:
technology, protocols and applications,” New Jerdepin Wiley, pp.
38-71, 2007.

[4] http://mwww.memsnet.org/mems/what-is.html

[5] F. L. LEWIS,"Wireless Sensor Networks"AssoeiaDirector for
Research,Head, Advanced Controls, Sensors, and MEMS
Group,Automation and Robotics Research Institute Thiversity of
Texas at Arlington.

[6] Eric Lee Eekhoff A ‘“Wireless sensor networkedapersonal area
networks for data integration in a virtual realignvironment ”
submitted to the graduate faculty in partial flifiént of the
requirements for the degree of MASTER OF SCIENCE.

[7] Theofanis P. L AMBROU ,PhD Thesis Proposalp&uwisor: Prof.
Christos G. PANAYIOTOU, "Collaborative Area Monifog Using
Wireless Sensor Networks with Stationary and MoNiteles .

[8] Alan Mainwaring -Intel Research Laboratory, rBeey ,Joseph
Polastre2 -2 EECS Department ,University of Catifarat Berkeley
,David Culler-College of the Atlantic Bar Harbor,aie :"Wireless
Sensor Networks for Habitat Monitoring ”.

[9] J. G. T. Anderson. Pilot survey of mid-coastilk seabird colonies:
“an evaluation of techniques”. Bangor, ME, 1995p&e to the State
of Maine Dept. of Inland Fisheries and Wildlife.

[10] http://www.eurekalert.org/pub_releases/2008106-nws060408.php

[11] J. Portilla, A. de Castro, E. de La Torredah Riesgo, “A modular
architecture for nodes in wireless sensor netwbddairnal of
Universal Computer Science, vol. 12, no. 3, pp-Z33, 2006.

[12] http://www.advanticsys.com/services/agriculturaliesnment-
monitoring/

[13] J.D. Kenney, D.R. Poole, G.C. Willden, B.AbBott, A.P. Morris,
R.N. McGinnis, and D.A. Ferrill, "Precise Positingi with Wireless
Sensor Nodes: Monitoring Natural Hazards in All réers", 2009
IEEE International Conference on Systems, Man,Gyigkrnetics, San
Antonio, TX, USA, Oct. 2009.

[14] Ma, Y.; Richards, M.; Ghanem, M.; Guo, Y.assard, J. (2008). "Air
Pollution Monitoring and Mining Based on Sensor dGrin
London". Sensors 8 (6): 3601

[15]T.L. Dinh, W. Hu, P. Sikka, P. Corke, L. Ovensd S. Brosnan, "Design
and Deployment of a Remote Robust Sensor Netwoxkeiences
from an Outdoor Water Quality Monitoring Network2p07 32nd
IEEE Conference on Local Computer Networks

[16] http://ciemcal.org/wireless-sensor-network-and-riehd-hoc-
network/

[17] http://www.advanticsys.com/services/water-ntoring-equipment/

[18]

http://www.enpicbcmed.eu/content/wireless-senstworks-accurat
e-continuous-monitoring-waterways-and-industrigdgline-ne.

[19] http://www.nireas-iwrc.org/index.php?link=Pak_detection.php.

[20] F. Viani, P. Rocca, M. Benedetti, G. OliverA. Massa ,
"Electromagnetic passive localization and trackifignoving targets
in a WSN-infrastructured environment " in Inversetitems, vol. 26,
(2010), p. 1-15. - DOI: 10.1088/0266-5611/26/7/0030

[21] Surie, D., Laguionie, O., Pederson, T.: "Wiss Sensor Networking of
Everyday Objects in a Smart Home Environment". focBedings of
the 4th International Conference on Intelligent eg, Sensor
Networks and Information Processing, Sydney, Alisirpp. 189-194,
(2008)

[22] Yenumula B Reddy,Grambling State Universitgfbling, LA
71245,"Survey in Wireless Sensor Network”.

[23] http://ciemcal.org/wireless-sensor-network/

Published By: E
84 Blue Eyes Intelligence Engineering
& Sciences Publication Pvt. Ltd.




