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Abstract-The

latest development in the communication
technology in the world, the hardware, software and technology
used in communication and the uses of internet at it maximum
creates the future into more technical and bright. The network
communication is becoming ‘wireless’ and wireless sensor
network becoming a very handy and cost effective measure. The
wireless sensor network is a large number of small sensing selfpowered nodes which gathers information or detect special events
and communicate in a wireless fashion with the end goal of
handling processed data to a base station. The sensing, processing
and communicating are the vital key elements whose combination
is one tiny device that gives rise to the vast number of applications.
The recent advances in the low–power VLSI, embedded
computing, communication hardware internet technologies like
CLOUD computing, the convergence of computing and
communicating are making this emerging technology into a
reality. In this paper the author is making an effort on revealing
the real and practical aspects of wireless sensor network with
latest technology like Cloud computing and other multipurpose
cost effective use of wireless sensor network technology.
Keywords: Wireless Sensor Network, Cloud Technology,
Embedded System, Communication, Wireless Sensor Network
Applications.

I.

INTRODUCTION

The developing field of wireless sensor networks combines
sensing, computation, and communication into a single tiny
device. This tiny device senses and sends the data to the main
server for computation and calculation. Once the data is at the
server calculation, referencing and forecasting can be done,
these tiny devices are very small, cost effective and yet to
explore its full potential. As the wireless sensor networks are
new technology in the field of communication and data
gathering. The power of wireless sensor networks lies in the
ability to deploy large numbers of tiny nodes that assemble and
configure themselves they are connected to other nodes
wirelessly to transmit data to the other node and finally to the
remotely placed server.
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Wireless Sensor Network is an imminent technology whose
full potential is yet to be determined by the researchers, in
academics, industry, environment scientist and many more
sectors. In all the potential areas Wireless Sensor Network
has gain the attention and attraction because of its small size
and plug and play adaptability. Each individual nodes are
able to sense the change in condition or event and process
the information at their end and send it to one or more node
through the wireless link and finally it reaches to the server
where can be processed and analyzed for the further action.
Another technology is also new and has attracted the
attention of many big giants of Information Technology like
Google, Oracle and others and many users are getting
benefited by the use of this technology that is “Cloud
Technology”. The cloud technology has its own merits over
the other internet technology, the data can be accessed by
the user from any part of the world and it is platform
independent user do not need to install the related software
on his computer if it is not there like Microsoft Office 365, it
is a cloud based Office package from Microsoft.
When these two technology gelled together, this gives a new
untouched dimension for exploring the untapped potential
for the future. Many things are happening on individual
technology like wireless sensor network and cloud and
many researchers and scientist are mixing the best of the
both technology to get the best out of it for mankind’s
benefit. Many applications like which can be based on
events that can be sensed by small sensors like the gas
leakage, temperature and moisture condition and in medical
health etc. the mix of these two technology can be very
useful than imagination.
II.

WIRELESS TECHNOLOGY

Wireless operations permit services, such as long-range
communications, that are impossible or impractical to
implement with the use of wires. The term is commonly
used in the telecommunications industry to refer to
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telecommunications systems (e.g. radio transmitters and
receivers, remote controls etc.) which use some form of
energy (e.g. radio waves, acoustic energy, etc.) to transfer
information without the use of wires. Information is
transferred in this manner over both short and long distances
Source: http://en.wikipedia.org/wiki/Wireless [1]. As from
above ‘wireless’ means the communication in between two
devices is not depending upon the wired connections the
information or message is passed over from one device to
another wirelessly like in mobile telecommunication.
III.

SENSOR

A sensor is a converter that measures a physical quantity and
converts it into a signal which can be read by an observer or
by an (today mostly electronic) instrument.
A sensor is a device, which responds to an input quantity by
generating a functionally related output usually in the form of
an electrical or optical signal. A sensor's sensitivity indicates
how much the sensor's output changes when the measured
quantity changes.
A sensor usually detects the happening of an event and they
trigger the action according to the event, like they pass the
collected data or information to the other node and finally to
the server.
Sensors are used in everyday objects such as touch-sensitive
elevator buttons (tactile sensor) and lamps which dim or
brighten by touching the base. There are also innumerable
applications for sensors of which most people are never
aware. Applications include cars, machines, aerospace,
medicine, manufacturing and robotics.
There are currently thousands of potential sensors ready to be
attached to a wireless sensing platform. Additionally,
advances in MEMS and carbon nano-tubes technology are
promising to create a wide array of new sensors. They range
from simple light and temperature monitoring sensors to
complex
digital
noses,
source:
http://en.wikipedia.org/wiki/Sensor [2].
IV.

NETWORKING

A computer network can be defined as a network of data
processing nodes that are interconnected for the purpose of
data communication, or alternatively as a communications
network in which the end instruments are computers. The
networking in the computer and other peripheral devices are
generally through cable and in different topologies according
to the need of the user.
The nodes that one may find on a network can include:
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Servers: computers used to store the shared
information and have all the other computers
reference that information over a network.
Clients: computers on a network that use, but do
not provide, network resources.
Peers: computers on a network that that both use
and provide network resources.

There are many different computing and
networking technologies, some networking technologies
available in today’s scenario, some of them just now
emerging; some well-proven, some are in the experimental
stage.
The basic issue in communication networks is the
transmission of messages to achieve a prescribed message
throughput (Quantity of Service) and Quality of Service
(QoS). Quality of Service can be specified in terms of
message delay, message due dates, bit error rates, packet
loss, economic cost of transmission, transmission power,
etc. Depending on Quality of Service, the installation
environment, economic considerations, and the
application, one of several basic network topologies may
be used. A communication network is composed of nodes,
each of which has computing power and can transmit and
receive messages over communication links, wireless or
cabled [4].
V.

COMMUNICATION

The communication is passing the message from one
person to the other by means of signal or through
messenger, in earlier times people used to give signal
through fire or smoke, in the contemporary scenario of
computer world it is through various means from one
device to another is through layers and with the help of
different protocol.
To understand it in a better way, there are some standards
on which the message is transmitted from one device to
another. The International Standards Organization (ISO)
OSI/RM architecture specifies the relation between
messages transmitted in a communication network and
applications programs run by the users. The development
of this open standard has encouraged the adoption by
different developers of standardized compatible systems
interfaces. The figure shows the seven layers of OSI/RM.
Each layer is self-contained, so that it can be modified
without unduly affecting other layers. The Transport Layer
provides error detection and correction. Routing and flow
control are performed in the Network Layer. The Physical
Layer represents the actual hardware communication link
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interconnections. The Applications
programs run by users [4].

Layer

represents

sensors that can be deployed using, e.g. aircraft, and have
self-organizing capabilities. In such applications, running
wires or cabling is usually impractical. A sensor network is
required that is fast and easy to install and maintain.
Wireless Sensor Attributes: the following are the
characteristics of wireless sensor network these gives
wireless sensor networks more attention of the researchers
and users.











Fig.1. Showing 7 layers of OSI Model

VI.

TOPOLOGIES

The network is composed of nodes, each of which
has computing power and can transmit and receive messages
over communication links, wireless or cabled. The basic
network topologies are shown in the figure and include fully
connected, mesh, star, ring, tree, bus. A single network may
consist of several interconnected subnets of different
topologies. Networks are further classified as Local Area
Networks (LAN), e.g. inside one building, or Wide Area
Networks (WAN), e.g. between buildings.

Adequate Transmission range
Adequate Battery Life
Provide Secure RF Signal
Self-Locating
Self-Calibrating
Self-Powered
Self-Configured
Multiproduct and Multi- Vendor capability
Miniaturization
Plug & Play capability
VIII.

WIRELESS SENSOR NETWORK
ARCHITECTURE

To make the wireless sensor network vision a
reality, an architecture must be developed that synthesizes
the envisioned applications out of the underlying hardware
capabilities.

Fig.3. Showing National Instruments WSN system Architecture

Fig.2. Showing Various Topologies available.

VII.

Fig.4. Showing various sensor technology available.

SENSOR NETWORK TECHNOLOGY

Sensor networks are the key to gathering the information
needed by smart environments, whether in buildings, utilities,
industrial, home, shipboard, transportation systems
automation, or elsewhere. Recent terrorist and guerilla
warfare countermeasures require distributed networks of
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A research paper (NeTS-NOSS, 2007) presents six aspects
of architecture for WSN: Design Principles, Functional
Architecture, Programming Architecture, Protocol
Architecture, System Support Architecture and Physical
Architecture. This paper also states that “The situation
today in sensor networks is that none of these six levels of
network system architecture are ‘solved’ or even clearly
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established. The vast majority of the studies fall in the
category of protocol architecture”.
In a research paper (Vazquez et al., 2009), an architecture for
integrating Wireless Sensor Networks into the Internet of
Things called “Flexeo” is presented. In another research paper
(Schott et al., 2007) a flexible protocol architecture “eSENSE” for WSNs has been introduced, which is well-suited
for capturing the context surrounding service users in order to
enable a variety of advanced context-aware applications in
beyond 3G mobile communication systems.

must make important trade-offs. In battery-powered
systems, higher radio data rates and more frequent radio
use consume more power. Often three years of battery life
is a requirement, so many of the WSN systems today are
based on ZigBee due to its low-power consumption.
Because battery life and power management technology
are constantly evolving and because of the available IEEE
802.11 bandwidth, Wi-Fi is an interesting technology.

Fig.7. Showing Sensor Nodes and battery working Source: www.ni.com

Terminology: The following are the important terms which are
used widely in sensor network:
Fig.5. The architecture of WSN

IX.

WSN TOPOLOGIES

WSN nodes are typically organized in one of three types of
network topologies. In a star topology, each node connects
directly to a gateway. In a cluster tree network, each node
connects to a node higher in the tree and then to the gateway,
and data is routed from the lowest node on the tree to the
gateway. Finally, to offer increased reliability, mesh networks
feature nodes that can connect to multiple nodes in the system
and pass data through the most reliable path available. This
mesh link is often referred to as a router.

Fig.6. Showing WSN Topology

X.

COMPONENTS of a WSN NODE

A WSN node contains several technical components. These
include the radio, battery, microcontroller, analog circuit, and
sensor interface. When using WSN radio technology, you
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1) Sensor: A transducer that converts a physical
phenomenon such as heat, light, sound or motion into
electrical or other signal that may be further manipulated
by other apparatus.
2) Sensor node: A basic unit in a sensor network, with
processor, memory, wireless modem and power supply.
3) Network Topology: A connectivity graph where nodes
are sensor nodes and edges are communication links.
4) Routing: The process of determining a network path
from a source node to its destination.
5) Resource: Resource includes sensors, communication
links, processors and memory and node energy.
6) Data Storage: The run-time system support for sensor
network application. Storage may be local to the node
where the data is generated, load balanced across a
network, or anchored at a few points.
Operating system used in wireless sensor network [5].
A critical step towards achieving the vision behind
wireless sensor networks is the design of a software
architecture that bridges the gap between raw hardware
capabilities and a complete system. The demands placed
on the software of wireless sensor networks are numerous.
It must be efficient in terms of memory, processor, and
power so that it meets strict application requirements. It
must also be agile enough to allow multiple applications to
simultaneously use system resources such as
communication, computation and memory. The extreme
constraints of these devices make it impractical to use
legacy systems. Tiny OS is an operating designed
explicitly for networked sensors. Tiny OS draws strongly
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from previous architectural work on lightweight thread
support and efficient network interfaces. Included in the Tiny
OS system architecture is an Active Messages communication
system. We believe that there is a fundamental fit between the
event based nature of network sensor applications and the
event based primitives of the Active Messages
communication model.

Types of cloud: the following are the types of cloud
1 Private cloud: Private cloud is cloud infrastructure
operated solely for a single organization, whether
managed internally or by a third-party and hosted
internally or externally.
2 Public cloud: A cloud is called a 'Public cloud' when
the services are rendered over a network that is open
for public use. Technically there is no difference
between public and private cloud architecture,
however, security consideration may be substantially
different for services (applications, storage, and other
resources) that are made available by a service
provider for a public audience and when
communication is effected over a non-trusted network.
Generally, public cloud service providers like Amazon
AWS, Microsoft and Google own and operate the
infrastructure and offer access only via Internet (direct
connectivity is not offered)

Fig.8. Showing list of Operating System available for WSN

3 Community cloud: Community cloud shares
infrastructure between several organizations from a
specific community with common concerns (security,
compliance, jurisdiction, etc.), whether managed
internally or by a third-party and hosted internally or
externally. The costs are spread over fewer users than
a public cloud (but more than a private cloud), so only
some of the cost savings potential of cloud computing
are realized.

Fig.9. Showing Block Diagram for WSN

XI.

storage, network, and other fundamental computing
resources

CLOUD TECHNOLOGY

Cloud computing
It is a synonym for distributed computing over a network and
means the ability to run a program on many connected
computers at the same time. It is also commonly used to refer
to network based services which appear to be provided by
real server hardware, which in fact are served up by virtual
hardware, simulated by software running on one or more real
machines. Such virtual servers do not physically exist and can
therefore be moved around and scaled up (or down) on the fly
without affecting the end user, rather like a cloud [3].

4 Hybrid cloud: Hybrid cloud is a composition of two
or more clouds (private, community or public) that
remain unique entities but are bound together, offering
the benefits of multiple deployment models. Such
composition expands deployment options for cloud
services, allowing IT organizations to use public cloud
computing resources to meet temporary needs. This
capability enables hybrid clouds to employ cloud
bursting for scaling across clouds.
5 Personal cloud: Personal cloud is an application of
cloud computing for individuals similar to a Personal
Computer. While a vendor organization may help
manage or maintain a personal cloud, it never takes
possession of the data on the personal cloud, which
remains under control of the individual.

THREE CLOUD SERVICE MODELS:
In cloud we have three service models such as:
Software as a Service (SaaS): Use cloud’s applications
(S/W) over a network. Platform as a Service (PaaS):
Deploy customer-developed applications in a cloud.
Infrastructure as a Service (IaaS): Rent processing,
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6 Distributed cloud: Cloud computing can also be
provided by a distributed set of machines that are
running at different locations, while still connected to
a single network or hub service. Older examples of
this include distributed computing platforms such as
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BOINC and Folding@Home, as well as new crowdsourced cloud providers such as Slicify










Infrastructure as a service (IaaS): e.g.
GoGrid, Amazon, Rackspace etc.

Platform as a service (PaaS) e.g.
AppEngine, Azure, EngineYard, etc.








Software as a service (SaaS), e.g.
Salesforce.com, Google Aaps, Oracle
etc.






Fig. 10: Cloud service Models

XII.

WIRELESS SENSOR NETWORK –
APPLICATION and USES

The Following is the list of WSN application and uses in
various areas:




















Environmental/Habitat monitoring
Acoustic detection
Seismic Detection
Military surveillance
Inventory tracking
Medical monitoring
Smart spaces
Process Monitoring
Air traffic control
Appliance control (lighting and HVAC)
Area and theater monitoring (military)
Assembly line and workflow
Asset management (e.g., container tracking)
Automated automobile maintenance telemetry
Automatic control of multiple home systems to
improve conservation, convenience, and safety
Automatic meter reading
Automating control of multiple systems to improve
conservation, flexibility, and security
Automotive sensors and actuators
Auto-to-auto applications (FCC recently approved
specific frequencies for highway sensor
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and auto-to-auto applications; range is about 100
m [2.55])
Battlefield management
Battlefield reconnaissance and surveillance
Biological monitoring for agents
Biomedical applications
Blinds, drapery, and shade controls
Body-worn medical sensors
Borders monitoring (Mexican and Canadian
borders)
Bridge and highway monitoring (safety)
Building and structures monitoring
Building automation (security, HVAC, automated
meter reading, lighting control, access control)
Building energy monitoring and control
Capturing highly detailed electric, water, and gas
utility usage data
Centibots (DARPA): embedded mobile sensor
nodes; 100 robots mapping, tracking, and
Guarding an environment in a coherent manner,
Chemical, biological, radiological, and nuclear
wireless sensors (sensors for toxic chemicals,
explosives, and biological agents)
Civil engineering applications
Collection of long-term databases of clinical data
(enables correlation of biosensor readings with
other patient information)
Combat field surveillance
Commercial applications
Commercial building control
Configuring and running multiple home control
systems from a single remote control
Consumer applications, Consumer electronics and
entertainment (TV, VCR, DVD/CD)
Consumers’ ability to keep track of their
belongings, pets, and young children
Control of temperature
Controlling the spread of wild fires
Critical infrastructure protection and security
Defense systems -Detecting an impulsive event
(e.g., a footstep or gunshot) or vehicle (e.g.,
wheeled or tracked, light or heavy)
Detecting structural faults in aircraft
Detecting structural faults in buildings (e.g.,
fatigue-induced cracks)
Detecting structural faults in ships
Detecting toxic agents
Detection and tracking of enemy vehicles
Disaster management
Distributed robotics
Distributed sensing (military)
Earthquake detection
Electricity load management
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Embedding intelligence to optimize consumption of
natural resources
E-money/point-of-sale
applications
(including
kiosks)
Enabling businesses to monitor and control
workspaces
Enabling deployment of wireless monitoring
networks to enhance perimeter protection
Enabling extension and upgrading of building
infrastructure with minimal effort
Enabling installation, upgrading, and networking of
home control system without wires
Enabling networking and integration of data from
multiple access control points
Enabling rapid reconfiguring of lighting systems to
create adaptable workspaces
Energy management
Environmental (land, air, sea) and agricultural
wireless sensors
Environmental control (e.g., tracking soil
contamination, habitat monitoring)
Environmental monitoring, including precision
agriculture
Environmental sensing applications
Equipment management services and preventive
maintenance
Extending existing manufacturing and process
control systems reliably
Facilitating the reception of automatic notification
upon detection of unusual events
Farm sensor and actuator networks (monitoring soil
moisture, feeding pigs, unmanned tractor control)
Flexible management of lighting, heating, and
cooling systems from anywhere in the home
Food safety
Gas, water, and electric meters
Gateway or field service links to sensors and
equipment (monitored to support preventive
maintenance, status changes, diagnostics, energy
use, etc.)
Habitat monitoring
Habitat sensing
Health care
Heartbeat sensors
Heating control
Helping automate data acquisition from remote
sensors to reduce user intervention
Helping deploy monitoring networks to enhance
employee and public safety
Helping identify inefficient operation or poorly
performing equipment
Helping streamlining data collection for improved
compliance reporting
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Herd control from central location using sensorbased fences and remote-controlled gates
Home automation, including alarms (e.g., an
alarm sensor that triggers a call to a security firm)
Home control applications to provide control,
conservation, convenience, and safety
Home monitoring for chronic and elderly patients
(collection of periodic or continuous data and
upload to physicians)
Home security
Homeland Security Advanced Research Projects
Agency, which has the goal of developing a
national sensor net to detect biological, chemical,
and nuclear agents
Hotel energy management
HVAC control
iBadge (UCLA): used to track the behavior of
children
or
patients
(e.g.,
speech
recording/replaying, position detection, direction
detection, local climate: temperature, humidity,
pressure)
iButton: a small computer chip enclosed in a
stainless steel container that looks like a button
containing up-to-date information that can travel
with a person or object (e.g., be used wirelessly
with an ATM or vending machine)
IEEE 802.15.4 mote (Telos is first 802.15.4-based
mote; 2/2004; www.moteiv.com)
Improving asset management by continuous
monitoring of critical equipment
Industrial and building automation
Industrial and building monitoring
Industrial and manufacturing automation
Industrial automation applications that provide
control, conservation, and efficiency
Industrial control (asset management, process
control, environmental, energy management)
Industrial monitoring and control
Integrating and centralizing management of
lighting, heating, cooling, and security
Intrusion detection
Inventory control
Inventory management
Law enforcement
Lighting control
Localization
Manufacturing control
Mass-casualties management
Materials processing systems (heat, gas flow,
cooling, chemical)
Medical disaster response
Medical sensing and monitoring
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Metropolitan operations (traffic, automatic tolls, fire,
etc.)
Microclimate assessment and monitoring
Military applications
Military command, control, communications,
intelligence, and targeting systems
Military sensing
Military sensor networks to detect and gain
information about enemy movements
Military tactical surveillance
Military vigilance for unknown troop and vehicle
activity
Mobile robotics
Monitoring and controlling cities
Monitoring and controlling factories
Monitoring and controlling homes
Monitoring and controlling offices
Monitoring and controlling the ambiance
Monitoring and controlling the environment
Monitoring and controlling vehicles
Monitoring animal populations
Monitoring
complex
machinery
and
processes/condition-based maintenance (CBM)
Monitoring for explosives
Monitoring for toxic chemicals
Monitoring intersections
Monitoring on-truck and on-ship tamper of assets
Monitoring rooftops (military)
Monitoring the limb movements and muscle activity
of stroke patients during rehabilitation exercise
Monitoring the security of civil and engineering
infrastructures
Monitoring wild fires
Nanoscopic sensor applications (e.g., biomedics)
National defense
National security
Near field communication (NFC) as a ‘‘virtual
connector’’ (NFC acts like RFID but requires close
proximity to read, providing easy identification and
security; wireless connectivity needed to transport
data.
Nose-on-a-chip (Oak Ridge National Laboratory): a
MEMS-based sensor that can detect 400 types of
gases and transmit information to a central control
station, indicating the level.
Perimeter security
Personal health diagnosis
Personal health care (patient monitoring, fitness
monitoring)
Pervasive computing (‘‘invisible computing,’’
‘‘ubiquitous computing’’)
Physical security
Pre-hospital and in-hospital emergency care
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Preventive maintenance for equipment used by a
semiconductor fabricator
Process control
Production processing
Providing detailed data to improve preventive
maintenance programs
Public assembly locations monitoring
Public-safety applications
Quality-of-life applications
Radar used to profile soil composition in
vineyards (UC–Berkeley)
Radiation and nuclear-threat detection systems
Real-time collection of data (e.g., to check
temperature or monitor pollution levels)
Real-time continuous patient monitoring (e.g.,
pre-hospital, in-hospital, and ambulatory
monitoring)
Reducing energy costs through optimized
manufacturing processes
Reducing energy expenses through optimized
HVAC management
Refrigeration cage or appliance monitoring
Remote underwater sampling station (RUSS)
robots used to monitor municipal water supplies;
the WNs are solar-powered robots that float on
the surface and deploy descendable sensors
underwater to sample temperature, oxygen,
turbidity, light, and salt content; data are
transmitted by cell phone to central lab and
posted on the Web
Remotely-controlled home heating and lighting
Remotely monitored assets, billing, and energy
management
Residential control and monitoring applications
Residential/light commercial control (security,
HVAC, lighting control, access control, lawn and
garden irrigation)
RF-based localization
RFID tags
Ring sensor (MIT): monitors the physiological
status of the wearer and transmits the
information to a medical professional over the
Internet
Routing, naming, discovery, and security for
wireless medical sensors, personal digital
assistants, PCs, and other devices
Scientific applications
Security services (including peel-n’-stick security
sensors)
Seismic accelerometers (devices able to measure
movement)
Sensor networks for theme parks
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Sensor networks to detect and characterize chemical,
biological, radiological, nuclear, and explosive
attacks and material
Sensor networks to detect and monitor
environmental changes in plains, forests, and oceans
Sensors embedded in a glacier in Norway (pellet like
WNs are embedded 60 m inside a glacier and use
collaborative methods to collect and transmit data)
Sensors in chimneys to monitor creosote buildup
Smart bullet fired from a paintball gun (wireless
transmitter and battery capable of a range of 70 m)
Smart
bricks:
accelerometer/thermistor/etc.
embedded in bricks (UIUC)
Smart
kindergarten
project
(Mani
Srivastava/UCLA): I-badges embedded in children’s
hats to track position, bearing, and record sound;
classroom toys have sensors embedded to detect use
Smart structures that are able to self-diagnose
potential problems and self-prioritize requisite
repairs
Smoke, CO, and H2O detectors
Stroke patient rehabilitation
Supermarket management
Supporting the straightforward installation of
wireless sensors to monitor a wide variety of
conditions
Telemedicine
Toxin detection
Tracing source of contamination
Tracking criminals
Tracking endangered species
Tracking wild fires
Traffic light sensors and control (using distributed
greedy algorithms)
Traffic flow and surveillance
Tsunami alerting
Turf cam micro cameras (about 0.5 cm3) placed
throughout a football field
Underfloor air distribution systems
Universal remote control to a set-top box
Vehicle tracking
Video surveillance
Virtual fence using a sensor or actuator as a collar
(Dartmouth College is using Wi-Fi PDA collars)
Vital sign data, such as pulse oximetry and two-lead
EKG (medical)
Volcanic eruptions
Warehouse inventory
Warehouses,
fleet
management,
factory,
supermarkets, and office complexes
Water supply protection (detecting poisons such as
ricin and other pathogens) via microfluidics and
WSN-based sensors.
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Weapon sensors for ships
Weather monitoring
Weather sensing
Wi-Fi tags to track children
Wildfire tracking and monitoring
Wireless automated meter reading and load
management
Wireless lighting control (e.g., dimmable ballasts,
controllable light switches, customizable lighting
schemes, energy savings on bright days)
Wireless parking lot sensor networks to determine
which parking spots are available
Wireless smoke and CO detectors
Wireless surveillance sensor networks for
providing security in shopping malls and parking
garages.
Wireless traffic sensor networks to monitor
vehicle traffic on highways or in congested
locations
WolfPack (DARPA): distributed sensing and
radio jamming device.
Workplace applications, WSN-based data logger
system for redwood monitoring; 50 nodes
installed by UC–Berkeley at UC Botanical
Gardens [6].

Fig.11. Showing Home Control Application

Hospital/
Medical
Research
Centre

A

Patient

Data on
Cloud

WSN Collects data
sends through Internet

B

C

Interpretation & Analysis of Data
Fig.12. Showing Block diagram of WSN and Cloud.
Transfer of Data from Hospital to cloud accessible to data center.
Df

.

KIET IJCE

KIET International Journal of Communications & Electronics
Volume. No. 2, Issue No. 1, Jan – April 2014, ISSN: 2320 - 8996
XIII.

COMBINING WIRELESS SENSOR
NETWORK with the CLOUD

The recent development can give the maximum benefit
when we integrate WSN technology with Internet, as the
real time sensed and captured data can be transmitted over
the internet and can be of use for further analysis and
interpretation. For this as one of the recent development
the ‘cloud’ technology, where all the data can be stored
like for e.g. OneDrive from Microsoft is a cloud which is
available for the public use by using outlook or Hotmail
mail account.
Fig.13. Showing various areas of usage.

The amount of data generated from these vast set of sensor
applications is huge. These data if combined with various
web-based virtual communities can prove to be beneficial
in several significant areas like a virtual community of
doctors monitoring patient healthcare for virus infection,
portal for sharing real-time traffic information, real-time
environmental data monitoring and analyzing, etc. Sharing
and analysis of real time sensor data on-the-fly becomes
easier when cloud is integrated with WSNs [8].
Combining WSNs with cloud makes it easy to share and
analyze real time sensor data on-the-fly. It also gives an
advantage of providing sensor data or sensor event as a
service over the internet. The terms Sensing as a Service
(SaaS) and Sensor Event as a Service (SEaaS) are coined
to describe the process of making the sensor data and event
of interests available to the clients respectively over the
cloud
Infrastructure. Merging of two technologies makes sense
for large number of application. Some applications of
sensor network using cloud computing are explained
below:
Transport Monitoring
Transport monitoring system includes basic
management systems like traffic signal control, navigation,
automatic number plate recognition, toll collection,
emergency vehicle notification, dynamic traffic light etc.
[9].
Weather Forecasting
Weather forecasting is the application to predict
the state of the atmosphere for a future time and a given
location. Weather monitoring and forecasting system
typically includes- Data collection, Data assimilation,
Numerical weather prediction and Forecast presentation
[10].

Fig.14. from National Instrument showing areas in which technology can be
of use.
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Health Care
Sensor networks are also widely used in health
care area. In some modern hospital sensor networks are
constructed to monitor patient physiological data, to
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control the drug administration track and monitor patients and
doctors and inside a hospital.
Military Use
Sensor networks are used in the military for
Monitoring friendly forces, equipment and ammunition,
Battlefield surveillance, Reconnaissance of opposing forces,
Targeting, Battle damage assessment and Nuclear, biological
and chemical attack detection reconnaissance etc. [11].

Fig.15. Showing Sensor Cloud Architecture

XIV.

FUTURE of WIRELESS SENSOR NETWORK
and CLOUD

Combining WSNs with cloud makes it easy to share and
analyze real time sensor data on-the-fly. It also gives an
advantage of providing sensor data or sensor event as a
service over the internet with the help of cloud technology.
Many application as listed in the paper cannot be easily
imaginable or managed like Medical and Health care,
environmental or military operation without the sensor based
wireless network and cloud technology.
It is imminent mix of two different technology and the full
potential of these technologies is yet to be explored .
XV.

SUGGESTIONS and CONCLUSIONS

In this paper the author tries to explain many areas in which
the combination and application of WSN and Cloud. These
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two technology are at developing stage but the results are
coming in a very good shape and the future outcomes
could be better. These two technology could be more
useful in providing quick, human error free and real time
data propagation for e.g. In patient monitoring in a hospital
or medical research Centre where continuous monitoring is
required for study the symptoms of a particular disease, it
is a great deal of labor work to collect, input and analyze
the data in this process there are fair chances of human
error in data collection and analysis and this could affect
the final outcome. Use of “sensors” attached to existing
medical equipment’s or on patient that are inter-connected
to exchange service. The concepts of utility computing and
wireless sensor networks. The information becomes
available in the “cloud” from where it can be processed by
expert systems and/or distributed to medical staff for
further analysis. In this e.g. the data is collected
automatically by the medical equipment and send to the
cloud through WSN no extra labor, data entry and no
mistakes this really going to help to get real results. In
many areas WSN are being used the combination with
WSN with Cloud could be the next step and the real
application in the country like India is really welcome.
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