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ABSTRACT

We are living in the age of IT where electronic communication systems are playing vital role in our daily life.
Different types of communication systems are available like telephone ,mobile and computer based network oriented
systems in the form of LAN, MAN ,WAN and the popular Internet .In all the systems communicating devices are
required to connect through proper communicating medium whether cables are microwaves .A wireless sensor
network (WSN) consists of spatially distributed autonomous sensors to monitor physical or environmental
conditions, such as temperature, sound, pressure, etc. and to smoothly transfer its data and information via the
network to a destination node. Now days The more advanced networks are not unidirectional ,but they are bi-
directional, these networks are capable to control sensors used in network. The advancement in WSNs initiated by
military requirements like surveillance of battlefields etc; nowdays WSNs are used in several industrial applications
and industrial process monitoring ,also in consumer applications, very useful in the monitoring of machine health
also and so on. In computer science and telecommunications, wireless sensor networks are an active research area
It uses hardwares like: Iris Mote, Sun SPOT, Xbee, Arduino. special Softwares: LiteOS, OpenTag, TinyDB,
TOSSIM, NS-2, OPNET, NetSim, LinuxMCE etc. Protocols: AODV, DSR, TSMP etc. and playing a very useful and
important role in different application areas.

ARCHITECTURE

“Typical multi-hop architectures(with sensors and gateway nodes) are used in WSNs”

The WSN is built of "nodes" — from a few to several hundreds or even thousands, where each node is connected to one (or
sometimes several) sensors. like Every node available in such network has typically many parts: It may have a radio
transmitter and receiver which consists an internal antenna or an external antenna, with a microcontroller and an electronic
interfacing circuit along with the advance sensors which contents battery as an energy supplier sourcein embedded form
.The size of sensor nodes can vary in size .It may be very small like a shoebox or its size of may be of a big dust of grain.
Similarly its cost also vary from a few dollars to thousands of dollors it depends on the complexity of the sensor nodes
used in networks. Limiting conditions of Size and cost of sensor nodes gives corresponding constraints on other resources
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like energy, memory requirements , logical speed and bandwidth of communications. The topologies used in sensor
networks are not fixed it may be of any form like simple bus or cetral hub or star topology to an advanced multi-hop
wireless mesh or completely conected network topology. The transmission technique in between the hops of the network
may be flooding or routing .

Applications: Area monitoring

For monitoring of an area, the WSNs are implemented over that area which is be monitored for any activity. Some
example are: It is the used to see movements of enemy intrusion; another example is the geo-fencing of gas , monitoring
of pipelines of oils etc.

Environmental/Earth monitoring
This includes sensing volcanoes, oceans, glaciers, forests, etc. Some of the major areas are listed below.

Air quality monitoring
In dangerous surroundings, monitoring of harmful gases is an important process because the weather can change rapidly
changing key quality parameters.

e Interior monitoring
Wireless internal monitoring solutions facilitate keep tabs on large areas as well as ensure the precise gas concentration
degree.

e Exterior monitoring
For monitoring of externally available air’s quality it requires the use of very accurate wireless sensors which should be
wind and rain resistant solutions and also need energy reaping tools and methods for assurance of extensive liberty to
machine which will have difficult access.

Monitoring of Air pollution

Cities like London Stockholm, Brisbane etc has established WSNs for the monitoring of concentration of CO2,502,NO2
like gases in air, which are harmful for thir citizens. They are using adhoc wireless instead of wired network installation. in
various areas.

Detection OF Forest fireS

In summer forests are very prone to catch fire due to which every year we lass so many wild lives and precious trees to
detect such fires A network of Sensor Nodes can be installed in a forest which measure , humidity ,temperature and gases
produced by fire in the vegetation. Because of early detection successful firefighting can be possible.

Detection Of Landslide
WSNs can detect the very little movements of soil .It can store the changes in various parameters which occur before a
landslide. So landslide detection system by WSNs is very useful.

Water quality monitoring
Water quality monitoring involves analyzing water properties in dams, rivers, lakes & oceans, as well as underground water
reserves. .

Natural disaster prevention
WSNs can effectively act to prevent the losses of natural disasters, like floods, earthquacke etc.

Industrial monitoring

Monitoring OF Machine health

WSNs are very useful to detect the minor faults of machineries. It is useful for machine maintenance based on its condition
(CBM) which is very cost saving mechanism.

Logging OF Data

WSNs are also useful to collect the large amount of data and information regarding environmental conditions. Which is
very simple like monitoring of overflow of water from nuclear power plant tanks..
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Control Applications USED IN Industrial sense
Now days so many WSNs rules and procedures known as protocols have been developed. Which has increased link
reliability,! or quality-of-service and real-time capabilities.

Water/Waste water monitoring
Checking the quality of underground water or quality of surface water WSNs are very useful it ensures our country’s water
infrastructure. So that it may be beneficial for both civilians and animals of our nation.

e  Observation of water quality
TWireless distributed sensors let users to make a precise map of the water condition as well as making permanent
distribution of observing stations in areas of difficult access with no manual data recovery.

e  Water distribution network management
Manufacturers of water distribution network sensors concentrate on observing the water management structures such as
valve and pipes and also making remote access to water meter readings.

¢ Preventing natural disaster
The consequences of natural perils like floods can be effectively prevented with wireless sensor networks. Wireless nodes
are distributed in rivers so that changes of the water level can be effectively monitored.

Agriculture

Use of WSNs in agricultural industry is very common now days which is helping the farmers so much. Farmer can
monitor water tank levels through WSNs, pumps can also be controlled using it. We can say that farmers Irrigation has
automated by WSNs which reduces water waste.

e Accurate agriculture
Wireless sensor networks let users to make precise monitoring of the crop at the time of its growth.

Irrigation management
Data regarding the fields such as temperature level and soil moisture are delivered to farmers through wireless sensor
networks.

e  Greenhouses
WSNs are very useful to control the humidity levels and temperature inside any commercial greenhouses. If any changes
in condition mentioned by sensors then message is trigger to greenhouse manager,now he can take necessary actions very
soon..

Passive localization and tracking
People not wearing any tag may be tracked and localized by The application of WSNs.

Characteristics
WSNs includes following main characteristics:
e  Generally batteries are used for nodes as energy source.
e Node failures can be solved.
e  Mobility of nodes
e  Communication failures
e Heterogeneity of nodes
e Large scale implementation can be possible
o Nodes can exist inHarsh environmental conditions

e Ease of use
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Platforms

Standards and specifications

Standards commonly used in WSN communications include:
o  Wireless HART

e |EEE 1451

e ZigBee/802.15.4

e ZigBeeIP

e 6LOWPAN
Hardware

There are some challenges in a WSN and that iss to builtless expensive and small size sensor nodes. There are an
increasing number of small companies producing WSN hardware.

In several area of applications, a WSNs communicates with LANs and WANs using gateway. Which acts like a
connecting bridge between the WSNs and the other networks. This connecting devices enables data to be stored and
processed by device with more resources like Server.

Software
Energy is the most crucial resource of nodes of WSNs , which decides the lifetime of nodes and wireless sensor networks.
WSNs are also implemented in large numbers in various environments, specially remote and hostile areas, where ad hoc
communications are a key component. Thats why algorithms and protocols requires to solve the followings:

e To maximize lifetime

o fault tolerance and Robustness

e  Self-configuration

Some of the important topics in WSN(Wireless Sensor Networks) software research are:
e  Operating systems
e  Security
e Mobility

Operating systems
Those Operating systems which are used in WSNs nodes are very less complex as compared to general-purpose operating
systems..Some of them are:- eCos or uC/OS, TinyQS, Contiki, RIOT

Simulation of WSNs

At present, Network simulators such as- , NetSim, OPNET, OMNeT and NS2 are very popular which are used by
simulators in a WSN which are webs of dissimilar sensor in the Internet, it allows individuals to check ,control and
monitor WSNs using Web Browsers.

CONCLUSION

Wireless Sensor Network is highly advance and emerging network .1t should be implemented in very large range of
different application areas and research in this field should be promoted for its betterment.
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