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Abstract— Wireless communications offer organizations and
users many benefits such as portability and flexibility, increased
productivity, and lower installation costs. Wireless local area
network (WLAN) devices, for instance, allow users to move their
laptops from place to place within their offices without the need
for wires and without losing network connectivity. Bluetooth
technology unplugs our digital peripherals and makes a cable
clutter a thing of the past. In short, it is a wireless replacement for
many of the cables we currently use to transmit voice and data
signals. It is the result of the joint achievements of nine leading
companies:  3COM, Lucent Technologies, IBM, Intel, Microsoft,
Motorola, Nokia, Toshiba, and Ericsson, altogether known as the
Blue Tooth Special Interest Group (SIG). The idea is to create a
single wireless protocol to address the end-user problems arising
from proliferation of various mobile devices.
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I. INTRODUCTION

Bluetooth is a wireless technology standard for
exchanging data over short distances (using short-
wavelength UHF radio waves in the ISM band from 2.4
to 2.485 GHz) from fixed and mobile devices, and
building personal area networks (PANs). Invent. It was
originally conceived as a wireless alternative to RS-
232 data cables. It can connect several devices,
overcoming problems of synchronization.Bluetooth is
managed by the Bluetooth Special Interest Group (SIG),
which has more than 20,000 member companies’
telecommunication, computing, networking, and
consumer electronics. Bluetooth was standardized as IEEE
802.15.1, but the standard is no longer maintained. The
SIG oversees the development of the specification,
manages the qualification program, and protects the
trademarks. To be marketed as a Bluetooth device, it
must be qualified to standards defined by the SIG. A
network of patents is required to implement the
technology, which is licensed only for that qualifying
device.

II. BLUETOOTH SECURITY MECHANISM

Fig 2
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III. BLUETOOTH VULNERABILITIES

The text will be continuously completed with pictures and
links for download. Bluetooth is a great technology that is
Implemented in several mobile device. For communication
with other device no cable is necessary and there is a lot of
applications dedicated directly for Bluetooth. As well as in the
case with Wi-Fi there is not necessary a cable for connecting
two devices. Expansion of Zambian based mobile phones will
probably bring into this sector many new possibilities. This
technology has a lot of advantages but has as well a great
potential to deprive the mobile phone owner of his data. Most
of the mobile phones today need to activate the Bluetooth
interface and to confirm the data acceptance.

But there is also a lot of people who consciously or
unconsciously use Bluetooth without Hidden mode.

Blue Jacking is commonly known as a term for sending data
(vCard, picture) to a random person with a focus on the humor.
Someone uses this opportunity for promotion. But there are
also a lot of other activities connected to Bluetooth technology.
This is an overview of applications for blue jacking, blue
snaring and Blue Bugging.

IV. BLUETOOTH APPLICATIONS

1. Wireless networking between laptops and desktop
computers, or desktops that are in a confined space and little
bandwidth is needed.

2. Peripherals such as mice, keyboards, and printers. 3. Cell
phones with Bluetooth technology have been sold in large
numbers, as they are able to connect to computers, PDAs
(Personal Data Assistant), and various other devices. The
standard also includes the support for more powerful and
longer range devices.
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4. The transfer of files, images and MP3, between mobile
phones.

5. Certain MP3 players and digital cameras to transfer files to
and from computers.

6. Bluetooth technology headsets for smart phones and cell
phones.

7. Data logging equipment that transmits data to a computer
via Bluetooth technology.

8. Sony Play station 3 and Nintendo Revolution will both use
Bluetooth technology for their wireless controllers.

For Bluetooth, there are literally hundreds of different
applications and devices available for you to use or purchase.
As you may already know. Bluetooth is the most popular
wireless technology in the world. It’s very reliable, very
dependable, and very hard to crack into.

There are many other applications for Bluetooth in
development now, many of which plan to take the wireless age

to the next level. Video game systems are using Bluetooth
technology as well, for their wireless controllers. This is great
news for gaming fans, as Bluetooth offers the best in wireless

data transmission. If you’re curious about applications for
Bluetooth that are still in development, you can search on the

internet. You can find all sorts of information, especially when
it comes to Bluetooth. As the future arrives, you can expect

Bluetooth to bring bigger and better things.

Fig 4

V. FUTURE BLUETOOTH TECHNOLOGY

A new core specification positions Bluetooth technology for an
explosion of wireless applications in the home. The most
recent core specification, Bluetooth v4.0, extends wireless
capabilities to products that require low energy consumption,
such as smart watches, in-home medical monitoring devices
and energy-efficiency sensors. It also allows high speed data
transfer, which is useful for moving ever larger volumes of
electronic data such as videos and music playlists among
devices. This means Bluetooth enabled devices will be ready
for the ever-increasing power usage and bandwidth demands
from the growing number of connected homes.

Home automation is coming, with the required Bluetooth
profiles close to completion. "You should see (new) products
being demonstrated at the beginning of the year (2011)," says.
"That's a major step for the heating and air conditioning
industry, because up to now they have been (using) proprietary
products."

Asian countries are showing particular interest in home
automation and energy efficiency – especially China. "China is
deploying smart energy meters at an amazing rate, something
like 25 million meters per year," says Drake. Hun says
governments also are pushing home applications like these in
Europe. "There's increasing government pressure driving the
industry into interoperability," he says. "Going to a standard
wireless profile makes it much, much easier for people to

control their energy usage at home." Compare that with, for
example, the cost of retrofitting a home for the many new hard-
wired connections that would be needed for a comprehensive
wired home automation system.

In the United States, the National Institute of Standards and
Technology has sponsored a group called the Smart Grid
Interoperability Panel. "Bluetooth technology is now
represented in that forum, trying to define how smart energy
will work (especially) in the home.

Manufacturers can plug into the existing base of billions of
Bluetooth wireless chips. Whether someone is using their cell
phone as a remote control, using a Bluetooth enabled headset
for a Skype application running on their TV, streaming songs
from a cell phone or music player to their home entertainment
system, or pushing pictures to their TV to view them on a big
screen, Bluetooth technology enables existing products to be
used in new ways for home entertainment.

Usability is an ongoing challenge. Bluetooth technology works
well – once it's enabled. The process of pairing devices is
designed to be easy, but consumers need clear product
instructions and simple user interfaces that get them to the
pairing process in the first place.

Fig 5

VI. CONCLUSION

The version of this template is V2. Most of the formatting
instructions in this document have been compiled by Causal
Productions from the IEEE Latex style files. Causal
Productions offers both A4 templates and US Letter templates
for Latex and Microsoft Word. The Latex templates depend on
the official IEEEtran.cls and IEEEtran.bst files, whereas the
Microsoft Word templates are self-contained. Causal
Productions has used its best efforts to ensure that the
templates have the same appearance.
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Abstract : Android has evolved to be one of the most popular tools
for mobile application development. This platform easily provides a
range of benefits for mobile application developers. One of which is
the easy to handle and easy to implement feature. Thus, the
popularity of android devices has gone up significantly. To benefit
from this lot of consumers, huge communities of developers write
applications including games, social networking, and business
modules, for Android smart phones. Due to user-friendly interfaces
of Android applications, they are utilized by personals belonging to
almost all sectors.

However, since Android platform is open to modifications; it paves
way for inconsistent experience across the diversity of android
devices. This indeed makes applications to be incompatible with
some android devices. Thus, the developers are propelled to find
alternative ways of programming that could work on any versions
of android efficiently. Furthermore, the lapses in security features of
certain Android devices create an opportunity for malicious
applications to get hold of some crucial system resources.

The future of Android applications seems promising as invention of
new devices would provide a platform for new applications to
venture.

Keywords: Open Source, Operating System, Smart Phone, GPU, ARM,
versions.

I. INTRODUCTION

Android is an open source operating system which is used by
smart phones, tablets, computers etc. It is based on Linux kernel
and developed by Google.

Also, android is a stack of software for mobile devices which has
operating system, middleware and some key applications. The
application executes within its own process and its own instance
of Dalvik Virtual Machine. Many virtual machines run
efficiently by a DVM device.DVM executes Java language byte
code which later transforms into application code (.dex) format
files.

With a user interface based on direct manipulation, Android is
designed primarily for touch screen mobile devices such as smart
phones and tablet computers, with specialized user interfaces for
televisions (Android TV), cars (Android Auto), and wrist
watches (Android Wear). The OS uses touch inputs that loosely
correspond to real-world actions, like swiping, tapping, pinching,
and reverse pinching to manipulate on-screen objects, and
a virtual keyboard. Despite being primarily designed for touch
screen input, it also has been used in game consoles, digital
cameras, and other electronics.

Android is popular with technology companies which require a
ready-made, low-cost and customizable operating system
for high-tech devices. Android's open nature has encouraged a
large community of developers and enthusiasts to use the open-
source code as a foundation for community-driven projects,
which add new features for advanced users or bring Android to
devices which were officially released running other operating
systems. The operating system's success has made it a target for

patent litigation as part of the so-called "smart phone wars"
between technology companies.

II. WHAT IS OPEN SOURCE OS?

Open Source Operating System is an operating system with its
source code made available with a license in which the copyright
holders provides the right to study, modify and distribute to
anyone and for any purpose.

In production and development, open source as
a development model promotes a universal access via a free
license to a product's design or blueprint, and universal
redistribution of that design or blueprint, including subsequent
improvements to it by anyone. Open-source code is typically a
collaborative effort where programmers improve upon the source
code and share the changes within the community so that other
members can help improve it further. The main open source
HTTP server is Apache HTTP.

Open Source is a certification standard issued by the Open
Source Initiative (OSI) that indicates that the source code of a
computer program is made available free of charge to the general
public. OSI dictates that in order to be considered "OSI
Certified" a product must meet the following criteria:

 The author or holder of the license of the source code
cannot collect royalties on the distribution of the
program.

 The distributed program must make the source code
accessible to the user.

 The author must allow modifications and derivations of
the work under the program's original name.

 No person, group or field of endeavor can be denied
access to the program.

 The rights attached to the program must not depend on
the program's being part of a particular software
distribution.

 The licensed software cannot place restrictions on other
software that is distributed with it.

III. FOUNDATION OF ANDROID

Android was founded in Palo Alto, California in October 2003
by Andy Rubin (co-founder of Danger), Rich Miner(co-founder
of Wildfire Communications), Nick Sears (Vice President at T-
Mobile) and Chris White(headed design and interface
development at Web TV) .Google acquired these people in his
company with their development i.e. Android OS. The main
focus  of Google was to enter the mobile phone market. After
this, the team led by Rubin developed the mobile device platform
powered by Linux Kernel.

Finally, in 2007 Google launched its first series of smart phones,
tablets and named it NEXUS series.HTC collaborated with
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Google and launched first NEXUS series smart phone NEXUS
ONE. Till then, Google updated his NEXUS series with NEXUS
5 made by LG.

Since 2008, android has seen numerous updates which have
incrementally improved the operating system, adding new
features and fixing bugs in previous releases. Each major release
is named in alphabetical order after a dessert or sugary treat.

IV. VERSIONS OF ANDROID

Since April 2009, Android versions have been developed under
a confectionery-themed code name and released in alphabetical
order :

 Apple pie (1.0)
 Banana Bread (1.1)
 Cupcake (1.5)
 Donut (1.6)
 Eclair (2.0–2.1)
 Frozen yogurt (2.2–2.2.3)
 Gingerbread (2.3–2.3.7)
 Honeycomb (3.0–3.2.6)
 Ice Cream Sandwich (4.0–4.0.4)
 Jelly Bean (4.1–4.3.1)
 KitKat (4.4–4.4.4)
 "L" release (developer preview)

Apple Pie(1.0) : It was the first commercial version of the
software, was released on 23 September 2008.The first Android
device, the HTC Dream (G1), incorporated the following
Android 1.0 features: Android Market application download and
updates through the Market app, Web browser to show, zoom
and pan full HTML and XHTML web pages – multiple pages
show as windows ("cards") , Camera support – however this
version lacked the option to change the camera's resolution,
white balance, quality, etc.

Banana Bread (1.1) : The 1.1 update was only available on the
HTC Dream, otherwise known as the T-Mobile G1. Released in
February 2009, version 1.1 resolved a number of issues
encountered in the 1.0 build as well as implementing some API
changes. The Maps app was improved to enable the display of
details and reviews for venues and locations. Added functionality
allowed users to click on businesses to view detailed information.

Cupcake(1.5): Android 1.5 is a major platform release
deployable to Android-powered handsets starting in May 2009.
The release includes new features for users and developers, as
well as changes in the Android framework API.

For developers, the Android 1.5 platform is available as a
downloadable component for the Android SDK. The
downloadable platform includes a fully compliant Android
library and system image, as well as a set of emulator skins,
sample applications, and more. The downloadable platform is
fully compliant and includes no external libraries.

Donut(1.6): Android 1.6 is a minor platform release deployable
to Android-powered handsets since October 2009. The platform
includes new features for users and developers, as well as
changes in the Android framework API.

For developers, a new release of the Android 1.6 platform is
available as a downloadable component for the Android SDK.

The platform — Android 1.6 r2 — includes a fully compliant
Android library and system image, as well as a set of emulator
skins, sample applications, and minor development updates.

Éclair(2.0-2.1): On December 3, 2009 re-launched Android
phone with version 2.0/2.1 (Eclair),changes were made
to the hardware optimization,improved Google Maps 3.1.2, chan
ge the UI with a new browser and support for HTML5, the
new list of contacts, support flash for thecamera 3 ,
2 MP, digital zoom, and Bluetooth 2.1.

Frozen Yogurt(2.2-2.2.3): On May 20, 2010, the Android version
2.2 (Froyo) was launched. The changes are generally against
the previous versions include support for Adobe Flash 10.1,
speed and performance of applications 2 to 5 times faster,
integration V8 JavaScript engine used by Google Chrome that
speeds rendering capability in the browser, the installation of
applications in the SD Card, WiFi capabilities portable hotspot,
and the ability to auto update in the Android Market application.

Gingerbread(2.3-2.3.7): Gingerbread is the dessert-
themed Android codename for the version 2.3 update of the open
source Android mobile operating system. Gingerbread made its
debut in December 2010 for a variety of smart phones,
introducing Google Voice over Wi-Fi, enhanced gaming
functionality and improved Google Apps.

Honeycomb(3.0-3.2.6):Android 3.0 Honeycomb is the current
version is specifically optimized for gadget with
a screen width, in particular, and the tablets. In this
version introduced a new UI design, virtual
and holographic but also elegant with the
interaction model focuses oncontent.
In this versionof Google makes multitasking, notifications, Home
screen customization,widgets, and others have also become

more interactive, vibrant, and provide a 3D experience but
still familiar and also better than ever

Ice Cream Sandwich(4.0-4.0.4): ICE CREAM SANDWICH is
designed to either phones or tablets. It offers a much
improved from what already exists in Gingerbread and
Honeycomb with at the same time providing new innovations.
Some of the upgrades include the ability of a better copy and
paste, data logging and warnings, and the ability to screenshot by
pressing the power and volume simultaneously.

Jellybean(4.1.-4.3.1): Android 4.1 "Jelly Bean" was first unveiled
at the Google I/O developer conference on June 27, 2012, with a
focus on "delightful" improvements to the platform's user
interface, along with improvements to
Google's search experience on the platform (such as Knowledge
Graph integration, and the new digital assistant Google Now),
the unveiling of the Asus-produced Nexus 7 tablet, and the
unveiling of the Nexus Q media player.

Kitkat(4.4-4.4.4) : Android 4.4 KitKat is a version of Google's
operating system (OS) for smart phones and tablets. This version
was released on 31st October. The Android 4.4 KitKat operating
system uses advanced memory optimization technologies. As a
result, it is available on Android devices with as little as
512 MB of RAM. This is important because previous versions of
the operating system required more internal memory which made
them incompatible with many older device models.

V. DEVICES
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Many types of Android devices have been introduced ever since
Google acquired Android Inc. Though Android is designed
mainly for smart phones and tablets, the open and customizable
nature of the operating system allows it to be used on other
electronic devices such as laptops, net books, smart books, e
book readers and smart TVs (like Google TV) as well.
Furthermore, the OS has seen niche applications on smart
watches, headphones, automobile CD and DVD players, smart
glasses (like Project Glass), refrigerators, home automation
systems, games consoles, mirrors, cameras, portable media
players, landlines, treadmills etc. In these Android devices,
android applications are executed. Android has appeared on a
number of third party devices ported by the members of that
device's community rather than being an "official" OS delivered
by the manufacturer of the device. The best example is
Bluestacks app player on Windows PC, Windows tablets. This
app player allows the users to run android applications on their
respective computers and tablets without the full featured android
experience.

VI. ANDROID OSP (OPEN SOURCE PROJECT)

Android platform is open for modification. This has given
vendors the opportunity to change and enhance their products
based on their own preferences. This led to creation of a large
variety of phones that vary from vendor to vendor. The AOSP is
overseen by the Open Handset Alliance (OHA), a Google-led
coalition of over 30 wireless carriers, semiconductor companies,
handset manufacturers and software companies. The purpose of
the OHA is to further the development of open source standards
for mobile devices.

The OHA member list includes Qualcomm, Broadcom, HTC,
Intel, Samsung, Motorola, Sprint, Texas Instruments and
Japanese wireless carriers KDDI and NTT DoCoMo. Companies
that are conspicuously absent from the OHA member list include
Nokia, Symbian, Apple, RIM, Microsoft, Verizon and Cingular.

VII. ANDROID APPLICATION DEVELOPMENT

Android technology is based primarily on Java
software applications. This technology requires the use of
software development kit (SDK) to create applications for
an Android device. Java classes are compiled into Dalvik
executables and run on Dalvik, a specialized virtual machine
designed specifically for Android and optimized for battery-
powered mobile devices with limited memory and CPU. Other
development tools are also available, like Native Development
Kit for applications or extensions in C or C++, Google App
Inventor, a visual environment for tyro programmers and various
cross platform mobile web applications frameworks.

Android applications are executed in a sandbox, which is an
isolated area of the operating system that has no access to the rest
of the system's resources, unless permissions to access those files
are granted by the user at the time of initialization.

VIII. WHY ANDROID APPS ARE POPULAR

Android became the world’s leading smart phone platform at the
end of 2010, powering more than hundreds of millions of mobile
devices in more than 190 countries. For the first quarter of 2012,
Android had a 59% smart phone market share worldwide. Then
at the half of 2012, there were 400 million devices activated and
1 million activations per day.

Along with android devices, android applications too started to
grow, in June 2012, there were more than 600,000 apps available
for Android, and the estimated number of applications
downloaded from Google Play was 20 billion.

Some reasons of the popularity of android apps are:

 Open-Source Platform: As android is an open source
platform, the developers can able to get more chances of
developing new and inventive android applications. Also,
the platform is more affordable for the developers who build
the applications and for the customers who use the
applications.

 Developer-friendly: Android provides a Software
development kit (SDK), which consists of uncomplicated
tools for developers to develop their projects easily. The
SDK offers an ease of developing Android applications and
hence helps developers to transform their ideas into android
applications. Thus, it provides a great experience for
developers when they develop android applications.

 Various security options: The major reason for the
popularity of android is that the security options obtainable
by android applications for Smart phones. The “Orbot”
application on android allows users to perform instant
messaging, access internet and access emails without being
scrutinized and blocked by the provider of mobile internet
services.

 Saves Money: As android is an open source platform, it
allows developers to develop applications at very low-cost.
Also, the time that is taken during the development process
is considerably reduced in android. Therefore, Android helps
developers to save both time and money.

 Application Store: The android application store facilitates
users to analysis, exploit and download a large variety of
android applications. Almost all applications are freely
available for users whereas some carries price tags.
According to the survey, around 7 lakhs applications are at
present available in the Android application store and
estimated over 25 billion applications have been
downloaded.

IX. BENEFITS AND ADVANTAGES OF SOME ANDROID
APPLICATIONS

WIDE CHOICE OF APPLICATIONS : Android offers a wide
range of applications to choose from as Android is an easy
platform to work on for developers- even for hobbyist
developers.

REMOTE CONTROLLING: Anroid applications like Remote
Droid, Boxee Remote, Tivo Remote, Squeeze Control and
Gmote can turn an Android phone into an universal remote
control that controls a home theater PC, Tivo, Squeeze box and
other devices via the Android phone. To some this has indeed
helped to save a few for the users as it eliminates the need to buy
media centre accessories. In addition, Android also provides
quite a few apps that let the users to control their Android phone
from their PC.

APPLICATION THAT FINDS PHONE:: "Find My Phone", is
useful type of security application that is available for Android
devices. Through this application, a registered user can find the
approximate location of the phone, if switched on, over the
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Internet. This helps to locate lost or stolen phones. The best part
of this application is that, it can be installed on a phone even after
it has gone missing.

WALK WITH ME APP:: StreetSafe is an android application
that has innovative features that handles saftety of a person while
being left alone in a street with potential danger. With the help of
StreetSafe’s “Walk with Me” feature, the app connects to one of
StreetSafe company’s safety advisers, who tracks the user’s
whereabouts via GPS and offers safety tips. If the situation
becomes dangerous, the adviser calls 911(US police number) and
relays the user’s location. If a user encounters a dangerous
situation more suddenly, StreetSafe’s “silent alarm” feature
allows him or her to call the police with a swipe of the finger.
The app transmits the user’s location to emergency personnel.
Like any other GPS-reliant app, StreetSafe will drain a battery
more quickly than other apps. Unfortunately, this application is
yet to come in many countries. Currently, it is used primarily in
USA.

X. LIMITATIONS AND DRAWBACKS

Defect-free software does not exist. Android applications are
definitely a boon to mobile technology but there also lie some
setbacks in it.

SECURITY HAZARD: Android malware problems continue to
grow as more and more applications are fed with malicious
viruses and Trojans. If the security threats are not curtailed,
users may slowly shift to more secure platforms.

INCOMPATIBILILITY:: As mentioned earlier, android
platforms are open to modifications; this has created a large
spectrum of device. Not all devices are compatible with the
other. Thus different versions of the same application have to be
created to suit the system features of various Android
devices.Application developers could write programs that are
compatible with the versions that has high usage share.

SANDBOX LIMITATIONS: Though the sandboxing and
permissions system weaken the impact of vulnerabilities and
bugs in downloaded applications, developer confusion and
limited documentation has resulted in applications routinely
requesting unnecessary permissions, reducing its effectiveness
and thus proving the limitations of such system of protections.
Many security firms have released antivirus applications for
Android devices, such as Lookout Mobile Security, AVG
Technologies, Avast!, F-Secure, Kaspersky, McAfee and
Symantec. However, these softwares are ineffective as
sandboxing also applies to such applications, limiting their
ability to scan the deeper system for threats.

AASandbox might be used to improve the efficiency of classical
anti-virus applications available for the Android operating
system.

XI. COMPLEXITY OF SOME APPS:

The complexity of inter-application communication provides
opportunities to run unauthorized codes. Thus, interconnected
applications can be downloaded as a package, if not, while
adding applications that supports or interacts with other installed
application, parity codes can be used.

XII. IMPACT OF ANDROID ON WORLD

In today’s lifestyle, technology has become an important of our
lives. Even from a child to an elder person, it  has galloped a
breath-taking pace in past few years. The best addicted example
of the technology is the mobile phones. Initially, mobiles phones
were used only just for making and receiving calls. But today, it
is used for every purpose like from personal to business
purposes. We can now access internet, play games and access
office documents.

After the development of android, our lives have changed
drastically. Android based mobile phones are in great demand in
market. Android applications are providing various servicers to
the users according to their needs like :

 User can do mobile banking in few seconds. He can get
account statements,payment transactions etc. In short,
he can get day to day transaction updates through
android applications.

 User can entertain himself by playing games. By just
one click, he can get the best game on his phone from
android market.

 User can also get frequent updates about their favourite
teams in sports, matches and even tournaments.

 For business purposes, user can access office
documents,send e-mails, share files in few seconds
which saves ample of time.

 Through android apps, user can get weather updates of
the city, state as well as country and can also get healthy
tips and stay healthier.

Similarly, there are much more applications in android
market which are free as well that changes our lives
completely. Today, almost 70% people are dependent on
android applications. So, android solutions have proved to
be boon for all purposes.

XIII. THE FUTURE

The future of android seems very promising. Last year, Google’s
entry into the home automation market was Android @Home.
Since, Google, is in the process of creating a service that would
turn one’s entire home into a network of Android accessories,
with Android as the operating system for an home, we can expect
new avenues to employ android applications.

Likewise this concept can be applied to a classroom environment
where students get to learn and experiment using android
devices. Also, if one is absent from class, he could still view the
happenings in the class on an Android virtual medium from
anywhere. With the help of android devices, parents could keep
track if their children are in their education institutions or not.
Along with these innovations, we should come up with devices
that have high battery backup power so as to ease mobility.

Furthermore, the impending application of android devices in
space exploration seems to turn out well. Strand-1 – a satellite
team with a group of volunteers is hoping to fly the first
Smartphone satellite in orbit. After several months of
development, the group is close to launching the device later this
year.

XIV. CONCLUSION
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Probably, the next generation of android applications that we
would be expecting is applications that would enable us to
control all our electrical & electronic devices and even
automobiles via our Android devices. Before we are able to
expertly make use of those applications, we need to clear the
ambiguities in the present platform and applications, only then
we could achieve an enriching experience of using those
applications.
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Abstract: It is widely accepted that a data warehouse is the
central place of a Business Intelligence system. It stores all data
that is relevant for the company, data that is acquired both from
internal and external sources. Such a repository stores data from
more years than a transactional system can do, and offer valuable
information to its users to make the best decisions, based on
accurate and reliable data. As the volume of data stored in an
enterprise data warehouse becomes larger and larger, new
approaches are needed to make the analytical system more
efficient. This paper presents column-oriented databases, which
are considered an element of the new generation of DBMS
technology. The paper emphasizes the need and the advantages of
these databases for an analytical environment and makes a short
presentation of two of the DBMS built in a columnar approach.

I. INTRODUCTION

In the evolution of computing science, three generations of
database technology are identified since the 60’s till nowadays.

The first generation started in the 60’s and its main purpose
was to enable disparate but related application to share data
otherwise than passing files between them. The publishing of “
A Relational Model of Data for Large Shared Data Banks ” by
E. F. Codd marked the beginning of the second generation of
DBMS (database management systems ) technology. Codd’s
premise was that data had to be managed in structures
developed according to the mathematical set theory. He stated
that data had to be organized into tuples, as attributes and
relations. A third generation began to emerge in the late 90’s
and now is going to replace second-generation products. Multi-
core processors became common, 64-bit technology is used
largely for database servers, memory is cheaper and disks are
cheaper and faster than ever before. A recent IDC study
examines emerging trends in DBMS technology as elements of
the third generation of such technology. It considers that, at the
current rate of development and adoption, the following
innovations will be achieved in the next five years:

 most data warehouses will be stored in a columnar fashion;
 most OLTP (On-Line Transaction Processing ) databases will

either be augmented by an in-memory database or reside
entirely in memory;

 most large-scale database servers will achieve horizontal
scalability through clustering;

 many data collection and reporting problems will be solved
with databases that will have no formal schema at all.

This study examines how some innovations in database
technology field are implemented more and more. Most of
these technologies have been developed for at least ten years,
but they are only now becoming widely adopted. As Carl
Olofson, research vice president for database management and
data integration software research at IDC, said, “many of these
new systems encourage you to forget disk-based partitioning
schemes, indexing strategies and buffer management, and
embrace a world of large-memory models, many processors

with many cores, clustered servers, and highly compressed
columnwise storage ”. From the innovations that the study
considers that will be achieved in the next years, this paper
presents the columnar data storage.

II. NEED OF COLUMN ORIENTED DATABASE

Column-oriented databases are making a regular appearance on
technology sites as a bit of a silver bullet for database
performance issues.It is often presented and perceived as an
evolution of database designs, much as was seen with the
emergent NoSQL options (on the topic of NoSQL, some claim
that MongoDB is column-oriented. It is in actuality moving in
exactly the opposite direction).

In this case many seem to believe that column-oriented
databases correct the mistake of row-oriented storage.

III. DIFFERENCES BETWEEN the ROW- ORIENTED
and COLUMN ORIENTED APPROCHES

 In row store data are stored in the disk tuple by tuple. Where in
column store data are stored in the disk column by column

Figure 1

 Most of the queries does not process all the attributes of a
particular relation.

For example the query

Select c.name and c.address

From CUSTOMES as c

Where c.region=Mumbai;

Only process three attributes of the relation CUSTOMER.  But
the customer relation can have more than three attributes.

 Column-stores are more I/O efficient for read-only queries as

Row Store Column Store

(+) Easy to add/modify a
record

(+) Only need to read in
relevant data

(-)  Might read in
unnecessary data

(-)  Tuple writes require
multiple accesses
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they read, only those attributes which are accessed by a query.

 So column stores are suitable for read-mostly, read-intensive,
large data repositories

IV. ADVANTAGE OF COLUMN ORIENTED
DATABASE

Column-oriented databases provide important advantages
towards the row- oriented ones, some of them being presented
below. Column-oriented databases provide a better
performance for analytical requests. In the row-oriented
approach, the system performance decreases significantly as
the number of simultaneous queries increases. Building
additional indexes in order to accelerate queries becomes
uneffective with a large number of diverse queries, because
more storage and CPU time are required to load and maintain
those indexes. In a column-oriented system indexes are built to
store data, while in a row-oriented system they represent the
way to point to the storage area that contains the row data. As a
result, a column-oriented system will read only the columns
required in a certain query. On the other hand, as they store
data as blocks by columns rather than by rows, the actions
performed on a column can be completed with less I/O
operations. Only those attributes requested by users are read
from disk. Although a row-oriented table can be partitioned
vertically, or an index can be created for every column so it
could be accessed independently, the performance is
significantly lower than in a column- oriented structure [7].
And taking into consideration that I/O operations are the
bottleneck of a database application, the column-oriented
approach proves its superiority against the row-oriented one.
Unlike the row-oriented approach, the column-oriented
approach allows rapid joins and aggregations. Tables are
already sorted, so there is no need to sort them before merge or
join them. In addition, accessing data along columns allows
incremental data aggregation, which is very important for BI
applications. In addition, this approach allows parallel data
access, improving the system performance. Thereby, complex
aggregations can be fulfiled by the parallel processing of
columns and then joining data in order to achieve the final
result. Column-oriented databases need a smaller disk space to
store data than row- oriented databases. To accommodate the
sustained increase of volume of data, additional structures – as
indexes, tables for pre-aggregation and materialized views, are
built in row-oriented systems. Column- oriented databases are
more efficient structures. They don’t need additional storage
for indexes, because data is stored within the indexes
themselves. Bitmap indexes are used to optimize data store and
its fast retrieval. That’s why in a column- oriented database
queries are more efficient than in a row-oriented one.
Moreover, a higher data compression rate can be achieved in a
column-oriented database than in a row-oriented one. It is well
known that compression is more effective when repeated
values are presented, and values within a column are quite
similar to each other. A column- oriented approach allows the
ability to highly compress the data due to the high potential for
the existence of similar values in adjacent rows of a certain
column. In a row-oriented database, values in a row of a table
are not likely to be very similar; therefore, they cannot be
compressed as efficient as in a column-oriented database.

V. EXAMPLES OF COLUMN ORIENTED
DATABASE SYSTEMS

Besides the column-oriented approach, another important
innovation applied in data warehousing consists in the way in

which data is processed. Two major techniques are used to
design a data warehouse architecture: symmetric
multiprocessing (SMP) and massively parallel processing
(MPP). It couldn’t be certified the superiority of one approach
against the other. Each of these solutions has its own
supporters, because both of them are valid approaches and,
when properly applied, lead to notable results.

Two database systems are presented in the next sections, each
of them using one of the two types of architecture.

5.1. Sybase IQ

SAP IQ (also known as SAP Sybase IQ and Sybase IQ) is a
column-based, petabyte scale, relational database software
system used for business intelligence, data warehousing, and
data marts. Produced by Sybase Inc., now an SAP company, its
primary function is to analyze large amounts of data in a low-
cost, highly available environment. SAP IQ is often credited
with pioneering the commercialization of column-store
technology.

At the foundation of SAP IQ lies high-performance column
store technology that allows for speed compression and ad-hoc
analysis without additional tuning, as well as high scalability
and cloud enablement. SAP IQ also provides application
services enabling developers to build smarter apps. SAP IQ
comes with in-database analytics, multilingual client APIs,
federation and web enablement. It includes IQ database drives
for web 2.0 programming environments and an extensibility
framework for embedding analytics inside the database. The
top layer comes with an ecosystem of partner solutions, tools,
and apps that are embedded within SAP IQ through the
application services layer. This includes Business Intelligence
(BI) tools, data integration tools, database admin (DBA) tools,
and packaged apps. Everything is encapsulated within a grid
architecture.

SAP IQ has an open interface approach towards its ecosystem.
Many popular commercial and open source business
intelligence and data integration tools are certified to work
with SAP IQ. Moreover, now as part of SAP, SAP IQ is also
integrated with SAP’s Business Intelligence portfolio of
products to form an end-to-end business analytics software
stack, and is an integral component of SAP's In-Memory Data
Fabric Architecture and Data Management Platform.

Figure 2

5.2. Vertica

Vertica is one of a growing band of vendors offering column-
based analytic databases for data warehousing. Its Analytic
Database is designed specifically for storing and querying large
datasets. Vertica’s differentiator is that it combines a columnar
database engine with massively parallel processing (MPP) and
shared-nothing architecture, aggressive data-compression rates,

and high availability. Column-based databases can be slow
when it comes to deleting and updating data, and Vertica
addresses this by taking advantage of a hybrid store that
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handles write, update, and insert operations. The store also
makes the data available for queries in- memory. In addition,
the product benefits from smart capabilities for data access and
disk I/O. Ovum believes that Vertica’s technology could be
applicable across a range of markets among companies that
have a mix of analytical requirements.

Figure 3

VI. CONCLUSION

Despite their limitations, record-based relational databases
have long been the prevailing data structure used in data

warehouse systems.

However, as data volumes have increased and analytical needs
have become more sophisticated, the sho rtcomings of the
RDBMS—most significantly, the design compromise required
between optimizing for performance versus query flexibility—
have spurred the development of alternative data structures.

Columnar databases offer faster query performance and require
less disk storage space than do RDBMSs, but they force their
own compromise between optimizing for new record insertion
versus record selection and retrieval.

The fundamental technical difference between the Sybase IQ
and Vertica columnar DBMSes is the processing-storage
model, SMP for Sybase IQ and MPP for Vertica. This
difference manifests itself in ways that include: Verticas use of
multiply-stored “projections” to speed data access and boost
availability versus Sybases reliance on more typical,
established storage methods, and also on the ability to add
capacity.   Sybase IQs independent scaling of compute-power
and storage, which will prove advantageous for certain users,
versus Verticas grid architecture that links compute and storage
scaling.   Columns provide better performance at a lower cost
with a smaller foot-print: it is diffcult to understand why any
company seriously interested in query performance would not
consider a column-based solution. Using columns instead of
rows means that you get greatly reduced I/O because you only
read the columns referenced by the query. This means that you
get dramatically improved performance. The use of
compression improves I/O rates (and performance) still further.

In addition, de-pending on the supplier, you can eliminate or
greatly reduce any need for indexes (thereby reducing on-going
administration requirements) and, where they may be usefully
used, they can be created automati-cally. In summary, this
means that queries run faster (much faster), the database is
much smaller that it would otherwise be (with all the upfront
and ongoing cost benefts that implies) and there is less
administration required than would otherwise be the case (with
further ongoing cost benefts).

In addition, you may be able to run queries that simply could
not be supported by more conventional means.
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ABSTRACT: The present study has been conducted to evaluate
and compare the conveyance losses in the form of seepage losses
in field cum lab study made at the field laboratory of Haryana
Irrigation Research and Management Institute Kurukshetra
(HIRMI). The water course have been lined with different
material i.e. bricks, concrete blocks and plain concrete. The study
has been carried out by measuring the reduction in flow rate in
different channels. Recourse is the use of Pygmy current meter
has been made during the study. It has been found that plain
concrete lining is the best while brick lining is the least efficient.
In the studies to follow the different types of linings are to be
compared based on economics, so that decision making regarding
type of lining can be logically done.

INTRODUCTION

Water is one of the basic requirements for production of
crops throughout the world. Besides natural rainfall the water
used for irrigation of crops is conveyed through a system of
canals through which water may be lost due to seepage and
evaporation. Seepage is the process of movement of water
from the bed and side of a canal into the soil. The factor that
affect seepage from canal include texture of the soil in the
canal bed and banks, water temperature changes, siltation
conditions, bank storage changes, soil chemicals, water
velocity, microbiological activity, irrigation of adjacent fields,
and water table fluctuations [4]. The seepage loss in the
irrigation canals accounts for the major portion of water
conveyance loss (98.37%) [8]. In comparison evaporation loss
in irrigation network, being only a small proportion of the
overall losses are generally not taken into consideration.
Seepage, besides being a major contributor to wastage of
water, also leads to other problems such as waterlogging and
salinization of agriculture land. Seepage can be reduced
considerably by the lining of canals. Lining improves the
flowability of water, and conveyance and reduce seepage
besides considerably reducing the maintenance cost. A 99%
perfect lining would prevent the seepage losses and reduce
seepage about 30-40% but it cannot be controlled completely
[5]. Significant seepage losses do occur from a canal even if it
is lined [7] (Swamee et.al.2000). Hagan [1] found that one-

fourth to one-third of all the water diverted for irrigation
purposes was lost during conveyance to the field. Khan [6]
measured conveyance losses of six watercourses at Pabbi
Minor of River Kabul Canal and Sheikh Yousaf Minor of
Lower Swat Canal ranging from 27.3 to 42.5 percent. By the
time the water reaches the field, more than half of the water
supplied at the head of the canal is lost in seepage and
evaporation [3].Lining of canal may be constructed with
different material like bricks, stone, cement concrete,
shotcrete, concrete blocks. Selection of material of lining is a
function of durability and economics.

Present work is a report of field study carried out on
rectangular water courses. The water courses had been lined
with different material. For the present work a comparative
study and its analysis thereof, has been done.

The study has been necessitated considering that Haryana,
though a small state, contributes considerably to the food grain
of country. It has been made possible on account of a well-
established and efficient canal network that supplies irrigation
water to all parts of the state. Further, owing to the fact that
the state which is located very close to the foot hills of
Himalayan region offers steep slopes and high velocity in the
flow of canals. This necessitates lining of canal. Most of the
canals in the state are brick or concrete lined which however
gets damaged with time and is not able to maintain its
efficiency.

STUDY AREA AND METHODOLOGY

The study areas selected for present work are the field
channels of Haryana Irrigation Research Management Institute
(HIRMI) at Kurukshetra. The field channels are situated in the
research farm of HIRMI on the Kurukshetra-Pehowa highway
three km from Kurukshetra. Water in the field channel is made
available from a nearby distributary and it runs with the help
of motor pump assembly. Total length of channel is 800 feet
with a slope of 0.0002 depending upon the different material
used for lining total channel has been divided into four equal
parts.

The materials used for lining are bricks, block type 1, block
type 2 and cement concrete. For the measurement of discharge
two triangular notches (marked as T.N 1 and T.N 2 in Figure
1) at the entry and exit of water course, five suppressed weir

(marked as S.W 1-5) and stilling wells have been installed at
specific location throughout the water course as shown in
Figure 1.
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Fig.1: Sketch of field channel of study area

Detail of channels of different linings are shown in Table 1 and photographic view of watercourse in

Figure.2 (a, b, c and d).

Table 1: Detail of channels of different linings

Nomenclature Type of lining

from entry to exit

Length

Feet
(meter)

Width of side wall
inch(cm)

Remarks

S1 (AB) Bricks 200 (60.98) 9 (22.86)

S2 (BC)

Block type 1

(hollow blocks) 200 (60.98) 8 (20.32) C : F.A(25% fly ash): C.A

1:2:4

S3 (CD) Block type 2 200 (60.98) 4 (10.16) C : F.A(25% fly ash): C.A

1:2:4

S4 (DE) Concrete 200 (60.98) 8(20.32) C : F.A : CA

1:2:4

valuation of efficiency of different types of lining has been
done with the help of estimation of loss of water through that
particular stretch. Though measurement devices like triangular
notch and suppressed weir have been installed on the

watercourse yet for the present study current meter was
employed for the measurement of velocity leading to
estimation of discharge.

Fig. 2 (a, b, c, d)

(a) Motor running pump (b) Bricks lining with suppressed weir and stilling well

(c) Concrete lining (d) Triangular notch and sump well

Pygmy water Current Meter is used for stream-flow
measurements in shallow streams (Figure 3 b), flumes and

small channels, where the velocity of water does not exceed
1m/sec. The principle of operation is based on the
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proportionality between the velocity of water and the resulting
angular velocity of the meter rotor. By placing a current meter
at a point in a stream (as shown in Figure 3b) by a Wadding
rod and counting the number of revolutions of the rotor during
a measured interval of time thus estimating the velocity of
water at that point. The governing equation of current meter is

v= 0.715RPS + 0.0336 m/s

v=velocity (m/s)

Q=Discharge (liter/second)

RPS= revolution per second

Fig. 3(a and b)

(a): current meter setup (battery, wadding rod and battery)

(b): current meter during velocity measurement in field channel

Table 2: Observation with current meter

Location of Current
Meter

Depth of Flow

(cm)

Width

(cm)

Area of Channel

(cm2)

Time

(Sec.)

Revolution

Entry(Suppressed Weir 1)

21.3 58 1235.4 20 3

21.3 58 1235.4 40 7

21.3 58 1235.4 60 10

Suppressed Weir 2

(End of Brick Lining
Starting of Block Type 1)

19.3 56 1080.8 20 3

19.3 56 1080.8 40 8

19.3 56 1080.8 60 10

Suppressed Weir 3 (End of
Block Type 1 Starting of

Block Type 2)

17 58 986.0 20 3

17 58 986.0 40 8

17 58 986.0 60 11

Suppressed Weir 4 (End of
Block Type 2 Starting of

Concrete Lining)

16.3 58 945.4 20 3

16.3 58 945.4 40 7

16.3 58 945.4 60 10

Suppressed Weir 5 (End of
Concrete Lining)

15.3 58 887.4 20 3

15.3 58 887.4 40 7
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15.3 58 887.4 60 10

Table 3: Detailed Estimation of Seepage Losses

Stretch RPS

(Rvl.
/sec.)

Current
meter

velocity

(m/sec.)

Manning’s
Velocity

(m/sec.)

Current
meter

discharge
(Qc)

(m3/s)

Avg. Qc

(m3/s)

Manning’s

discharge

(Qm)

(m3/s)

Avg. Qm

(m3/s)

Seepage
losses

(m3/sec.)

Seepage
losses

(m3/sec.)

0.15 0.141 0.232933 0.017419 0.028776

Entry 0.175 0.159 0.232933 0.019643 0.018655 0.028776 0.028776

0.166 0.153 0.232933 0.018902 0.028776

.006283 0.00168598

0.15 0.141 0.208112 0.015239 0.022493

S1 0.2 0.177 0.208112 0.01913 0.016969 0.022493 0.022493

0.166 0.153 0.208112 0.016536 0.022493

0.002829 0.001126827

0.15 0.141 0.199429 0.013903 0.019664

S2 0.2 0.177 0.199429 0.017452 0.015842 0.019664 0.019664

0.165 0.164 0.199429 0.01617 0.019664

0.002232 0.001566193

0.15 0.141 0.184384 0.01333 0.017432

S3 0.175 0.159 0.184384 0.015032 0.014276 0.017432 0.017432

0.166 0.153 0.184384 0.014465 0.017432

0.001511 0.0008758

0.15 0.141 0.179414 0.012512 0.015921

S4 0.175 0.159 0.179414 0.01411 0.0134 0.015921 0.015921

0.166 0.153 0.179414 0.013577 0.015921

Fig.4: Comparison of seepage losses liters/sec. (lps) Fig.5: Comparison of seepage losses liters/sec. (lps)

using current meter using manning’s formula

For velocity measurements readings at entry have been
taken for current meter placed at commencing of stretch
comprising of brick lining. Similarly all other readings in S1,

S2, S3 and S4 have been preserved through the observation
Table 2. Manning’s coefficient used for calculation of
manning’s velocity is 0.015, 0.016 and 0.017 [2] for
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comparatively bricks, blocks and concrete linings, respectively.

ANALYSIS AND DISCUSSION

Table 2 readings are taken by current meter placed at
different locations. In Table 3 it has been observed that
discharges using current meter are 18.655 lps, 16.969 lps,
15.842 lps, 14.276 lps and 13.4 lps at SW1, SW2, SW3, SW3,
SW4 and SW5 location respectively as shown in Figure1.
Therefore the seepage losses in different stretches S1, S2, S3
and S4 are respectively 1.68 lps, 1.12 lps, 1.56 lps and 0.87 lps
as shown in Figure 4 using current meter. As compared by
manning’s formula the discharges has been observed at SW1,
SW2, SW3, SW3, SW4 and SW5 are 28.776 lps, 22.493 lps,
19.664 lps, 17.432 lps and 15.921 lps respectively. Therefore
seepage losses in different stretches S1, S2, S3 and S4 are
6.283 lps, 2.829 lps, 2.332 lps, 1.511 lps by applying
manning’s formula as shown in Figure 5.

Therefore from above analysis it is concluded that
seepage losses are minimum in S4 and are 48.21%, 22.79%
and 44.44% less as compared to S2, S3 and S4 stretch
respectively, using current meter. Similarly applying
manning’s formula the seepage losses are minimum in S4 and
are 75.95%, 46.58% and 35.20% as compared to S2, S3 and
S4, respectively.

CONCLUSIONS AND RECOMMENDATIONS

The Seepage losses of different linings are computed by
current meter at different sections along the total length of
watercourse as well as by manning’s formula. In this study
mainly focus is on that type of lining which have minimum
seepage losses. According to experimental study using current
meter, plain concrete lining is more suitable than the brick,
block type 1and block type 2 lining. From economical point of
view cost analysis of all these linings is required because cost
is also a major factor during canal construction. Therefore in
further study we will take cost analysis as well as seepage
losses so that we will be able to compare out of bricks, block
type1, block type 2 and concrete lining which is more
economical.
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Comparison of Controllers for Active Vibration Control
of a plate with piezo-patches as sensors/actuators

Neeraj Sehgal1
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Abstract:-- This work is aimed at the comparative study of classical
controllers such as PID controllers and new controllers (LQG and
H∞ controllers) which are employed for the active vibration control
of a cantilever plate with piezoelectric patches as sensors and
actuators. These controllers are working for the purpose of
vibration suppression over the plate. The cantilever plate is
embedded with piezoelectric patches which are acting as actuators
and sensors. The position of patches may be collocated or non-
collocated depending upon the controller type. A comparison among
the PID, LQG and H∞ controllers for the same pupose has been
carried out.

Keywords: PID, LQG, H∞, cantilever plate, piezoelectric patches,
active vibration control.

Nomenclature:

a = half length of the finite element in x direction, m
A = relative to surface area
b = half length of the finite element in y direction, m
C = elastic constant, N/m2

Cs = piezoelectric sensor capacitance, F
D = electric displacement vector, C/m2

e = piezoeletric stress coefficient, C/m2

E = Young’s modulus, N/m2

f = force, N
h = thickness, m
K = stiffness matrix
M = mass matrix
q = displacement field vector
qi = nodal displacement field, m
k = kinetic energy, J
u = displacement field in x direction, m
U = potential energy, J
v = displacement field in y direction, m
V = volume, m3

w = displacement field in z direction, m
W = work, J
Greek Symbols
ε = strain field
σ = stress, N/m
ν = Poisson ratio
θu = rotation about u-axis
ξ = dielectric tensor
ζ = nodal displacement vector
Φ = electric potential, Volts
ω = frequency, rad/s
ρ = material density, kg/m3

Subscripts
a = refers to the actuator
b = relative to the body
p= relative to the plate structure
s = relative to the sensor
sa = relative to the sensed voltage in the actuator
x = relative to x direction
y= relative to y direction
qq = relative to the stiffness
qΦ = relative to the piezoelectric stiffness
ΦΦ = relative to the dielectric stiffness

Superscripts
e = relative to the element
S = relative to constant strain
T = matrix transpose

I. INTRODUCTION

Active vibration control is the technique in which equal and
opposite force is applied to suppress the external vibrations.
Industrial processes which are precise cannot occur due to
vibrations. Control of such vibrations is always being a field of
curiosity for researchers. Today, there are different controllers
which are employed for the vibration suppuration such as
Proportional integrative differentiate, Linear quadratic Gaussian,
Linear quadratic regulator and H∞ controllers etc.

Fig.1. Schematic diagram for Active Vibration Control

Caruso G. et al.[1] studied the vibration control of an elastic
cantilever plate, clamped on one side and excited by impulsive
force acting on the free side. A modal model obtained by
employing a suitable finite-element formulation together with a
modal reduction, was used in the controller design. Qiu Z. C. et
al.[2] used piezoelectric ceramics patches as sensors and
actuators to control the vibration of the smart flexible clamped
plate. A method for optimal placement of piezoelectric actuators
and sensors on a cantilever plate was developed. Experimental
set-up was build for smart plate and results were found on it.
C.M.A. Vasques[3] presented a comparative study between the
classical control strategies, amplitude velocity feedback and
constant gain, and optimal control strategies, linear quadratic
regulator (LQR) and linear quadratic Gaussian (LQG) controller,
is performed in order to investigate their effectiveness to
diminish vibrations in beams with piezoelectric patches acting as
sensors or actuators. Vasudevan et. al.[4] showed the optimal
control strategy based on the full state dynamic observer to
control vibrations of a beam under limited magnetic field
intensity. PID and LQR based on full state observer can reduce
settling time and tip deflection response of free vibration
oscillations. Shimon P. et al.[5] presented an efficient controller
for vibration control in a fully clamped plate and an experiment
between control methodologies and actuators was done.
Theoretical and experimental studies were undertaken with
verifying results. Chhabra et. al.[6][7] presented the active
vibration control of beam like structures with laminated
piezoelectric sensor and actuator layers bonded on top and
bottom surfaces of the beam. The contribution of the
piezoelectric sensor and actuator layers on the mass and stiffness
of the beam has been considered with modeling of the structure
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in a state space form. The designing of state/output feedback
control by Pole placement technique and LQR optimal control
approach are exercised to achieve the desired control. Feedback
Gain was find out by using Hybrid Multiobjective Genetic
Algorithm-Artificial Neural Network. Pradeep et.al.[8][9]
presented the work deals with the mathematical formulation and
the computational model for vibration control of a beam with
piezoelectric smart structures. A successful scheme of analyzing
and designing piezoelectric smart structures with control laws is
developed. Mukherjee A. et al.[10] studied the active vibration
control of stiffened plates. The stiffened plate was formulated
with finite element and piezoelectric effects. A velocity feedback
algorithm was employed. Numerical examples for vibration
control of isotropic and orthotropic stiffened plates were
presented. Chhabra et. al.[11] showed that active vibration
control of beam like structures with distributed piezoelectric
actuator and sensor layers bonded on top and bottom surfaces of
the beam. The control effect can be improved by locating the
patches optimally. The piezoelectric patches are placed on the
free end, middle end and fixed end. The study is done through
simulation in MATLAB for various controllers like POF, PID
and Pole Placement technique. Varun et. al.[12] studied the
active vibration control in the cantilever beam with collocated
sensors/actuators by using fuzzy controller. Amit et. al. [13]
studied the basic techniques for analysis of active vibration
control using piezoelectric sensor and  actuator. A smart
cantilever plate with the Neural Network and LQG controller is
developed. Neeraj et. al.[14] presented various optimization
techniques which for the optimal placement of piezoelectric
sensors/actuators on a smart structure for active vibration control.
And also how these optimization techniques can be implemented
is studied. Meta-heuristic approaches such as Genetic algorithms,
swarm intelligence, simulated annealing, tabu search, and other
recent approaches are explained.

In this paper, different controllers used in active vibration control
are stated. Classical controller like PID and new controllers like
LQG and H∞ controllers with their formulations are explained.
The terms like proportional, integrate and derivative are taken as
parameters in PID controller, while noise reduction and
collocation of patches is another requirement for LQG and H
controller respectively. By using MATLAB, a comparison
among these three controllers has been done by plotting graphs
for different optimal positions of piezoelectric patches for
respective controllers have been drawn. And a comparison by
these plots is discussed.

II. PID CONTROLLER:

A. A proportional-integral-derivative controller (PID
controller):

A proportional-integral-derivative controller (PID controller) is
a control loop feedback mechanism (controller) widely used in
vibration control techniques. A PID controller calculates
an error value as the difference between a measured process
variable and a desired set point value. Manipulated variable is
used to minimize the error by adjusting the process. The PID
controller algorithm involves three separate constant parameters:
the proportional, the integral and derivative values,
denoted P, I, and D. Simply put, these values can be interpreted
in terms of time: P depends on the present error, I on the
accumulation of past errors, and D is a prediction

of future errors, based on current rate of change. The response of
the controller can be explained in terms of the responsiveness of
the controller to an error, the degree to which the
controller overshoots the set point, and the degree of system
oscillation.( Neeraj et. al.[16])

Fig.2: Block Diagram of PID controller

B. PID Controller Theory:

The PID controller is named after its three correcting terms,
whose sum constitutes the manipulated variable (MV). The
proportional, integral, and derivative terms are summed to

calculate the output of the PID controller. Defining as the
controller output, the final form of the PID algorithm is:( ) = ( ) = ( ) +∫ ( ) + ( )

where

Kp: Proportional gain, a tuning parameter

Ki: Integral gain, a tuning parameter

Kd: Derivative gain, a tuning parameter

e: Error = SP- PV

t: Time or instantaneous time (the present)

τ: Variable of integration; takes on values from time 0 to
the present .

III. LINEAR QUADRIC GAUSSIAN CONTROLLER

More general problem is LQG problem that deals with
optimization of a quadratic performance measure for stochastic
system (i.e. noise problem is also taken in the LQG problems).

LQG problem statement:

Consider the stochastic system{ ̇ } = [ ]{ } + { } + [Г ]{ }
(1)

Where ([ ]{ }) are the number of states with n x 1 matrix,( { }) are number of inputs with m x 1 matrix and([Г ]{ }) is noise input with r x 1 matrix.

In the case of optimal control, the following Lyapunov quadratic
functional, to be minimized, is defined:= ∫ ({ } [ ]{ } + { }[ ]{ })∞

(2)

Then, the following equations hold:{ } = [ ] { }
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controller respectively. By using MATLAB, a comparison
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system (i.e. noise problem is also taken in the LQG problems).
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(1)
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More general problem is LQG problem that deals with
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system (i.e. noise problem is also taken in the LQG problems).

LQG problem statement:

Consider the stochastic system{ ̇ } = [ ]{ } + { } + [Г ]{ }
(1)
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(3)

Modal weighting matrices [ ]and[ ] are related to the well
known traditional weighting matrices [Q] and [R], respectively,
by[ ] = [[ ] [ ][ ] ] and [ ] = [[ ] [R] [ ] ]
(4)

The input forces are defined by the relation:{ } = −[ ]{ } = −[ ] { }{ ̇} ,
(5)

Where [ ] , the modal gain matrix, is given by [ ] =[ ] [ ] ; and obtained solving the following

Ricatti equation in the modal state space:[ ][ ] + [ ] [ ] − [ ] [ ] [ ] +[ ] = [0] (6)

is the estimated modal state obtained from Kalman Filter
(KF)

[Minimizes the Performance Index]= [({ } − { }) . ({ } − { })]= [ [({ } − { })({ } − { }) ]]
Where tr is trace value of performance index.{ ̇ } = [ ] + { } + [ ]({ } − [ ]{ })

(7)= ([ ] − [ ][ ]){ } + { } + [ ]{ }
(8)[ ] is computed as follows:

As [ ] = [ ] [ ]
And replacing values as;[ ] → [ ] , → [ ] , [ ] → [ ], [ ] →[ ], [ ] → [ ]
So, [ ] = [ ] [ ]

is computed by solving Continuous Filter Algebraic
Riccati Equation( CFARE).[ ] + [ ] − [ ] [ ] [ ] +[Г][ ][Г] = 0 (9)

Block Diagram of LQG controller:

Fig.3:  The inner structure of the LQG closed-loop system.

The LQG separation properly:

From equation (1),{ ̇ } = ([ ] − [ ][ ] − [ ]) { } + [ ]{ }
(10)

From (2) and (10) with [Г] = [I]rxr, we get{ ̇ }{ ̇ } = [ ] − [ ][ ][ ] [ ] − [ ] − [ ][ ] { }{ } +[ ] [0][0] [ ] [ ][ ] (11)

Error becomes { } = { } − { } ,{ ̇ }{ } = [ ] − [ ] [ ][0] [ ] − [ ][ ] { }{ } +[I] [0][I] −[L] [ ][ ] (12)[ ] − [ ] , [ ]([ ] − [ ][ ]) matrices are stable.

Eigen values of ([ ] − [ ][ ]) should be 5 to 10
times [ ] − [ ] , to get better performance.( Wodek K.
Gawronski[15])

IV. H∞ CONTROLLER:

In the LQG controller design we assumed that the control inputs
were collocated with disturbances, and that the control outputs
were collocated with the performance. This assumption imposes
significant limits on the LQG controller possibilities and
applications. The locations of control inputs do not always
coincide with the disturbance locations, and the locations of
controlled outputs are not necessarily collocated with the location
where the system performance is evaluated. This was discussed
earlier, when the generalized structure was introduced. The H2

and H∞ controllers address the controller design problem in its
general configuration of non-collocated disturbance and control
inputs, and non-collocated performance and control outputs. The
H∞ method addresses a wide range of the control problems,
combining the frequency- and time-domain approaches. The
design is an optimal one in the sense of minimization of the H
norm of the closed-loop transfer function. The H∞ model
includes colored measurement and process noise. It also
addresses the issues of robustness due to model uncertainties, and
is applicable to the single-input–single-output systems as well as
to the multiple-input–multiple output systems.(Monu et. al. [17])

In this chapter we present the H∞ controller design for flexible
structures. We chose the modal approach to H∞ controller design,
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which allows for the determination of a stable reduced-order H∞
controller with performance close to the full-order controller.

A. Definition and Gains

The closed-loop system architecture is shown in figure. In this
figure G is the transfer function of a plant (or structure), K is the
transfer function of a controller, w is the exogenous input (such
as commands, disturbances), u is the actuator input, z is the
regulated output (at which performance is evaluated), and y is the
sensed (or controlled) output. This system is different from the
LQG control system  besides the actuator input and controlled
output it has disturbance input and the regulated output. Needless
to say, it represents a broader class of systems than the LQG
control system.

The H∞ closed-loop system configuration: G—plant, K—
controller, u— actuator input, w—exogenous input, y—sensed
output, and z—regulated output.

For a closed-loop system as in Fig.1 the plant transfer function
G(s) and the controller transfer function K(s) a( )( ) = ( ) ( )( )( ) = ( ) ( )
where u, w are control and exogenous inputs and y, z are
measured and controlled outputs, respectively. The related state-
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representation (A,B2 )  is stabilizable and (A,C2 ) is detectable,
and the conditions H∞ and H2 controllers[ ] = [0 ],[ ] = [0 ]
are satisfied. When the latter conditions are satisfied the H∞
controller is called the central H∞ controller. These are quite
common assumptions, and in the H2 control they are interpreted
as the absence of cross terms in the cost function ( = 0)
and the process noise and measurement noise are
uncorrelated( = 0).
The H∞ control problem consists of determining controller K
such that the H�norm of the closed-loop transfer function Gwz

from w to z is minimized over all realizable controllers K, that is,
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is minimal. Note that the LQG control system depends on y and u
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Fig.4. Block diagram for H∞ Controller

V. COMPARISON IN PID, LQG, H∞
CONTROLLERS:

As we are using three types of Controllers namely PID, LQG and
H∞, so it is necessary to find out that which controller would
give better performance in controlling the vibrations in the
cantilever plate. For this purpose, we plot the graphs between the
parameters showing properties of the mentioned controllers and
hence see the comparison among these three. All graphs are
drawn in Matlab.

As compared to LQG and H∞ controllers, the PID controller is
much simple and easy. LQG and H∞ control approaches are well
suited for the requirements of damping out the effect of
disturbances as quickly as possible and maintaining stability
robustness, whereas in PID control approach it is not possible. In
LQG controller, the design is based on the independent mode
space control techniques to suppress the modes vibration of the
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A. Definition and Gains

The closed-loop system architecture is shown in figure. In this
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transfer function of a controller, w is the exogenous input (such
as commands, disturbances), u is the actuator input, z is the
regulated output (at which performance is evaluated), and y is the
sensed (or controlled) output. This system is different from the
LQG control system  besides the actuator input and controlled
output it has disturbance input and the regulated output. Needless
to say, it represents a broader class of systems than the LQG
control system.
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As we are using three types of Controllers namely PID, LQG and
H∞, so it is necessary to find out that which controller would
give better performance in controlling the vibrations in the
cantilever plate. For this purpose, we plot the graphs between the
parameters showing properties of the mentioned controllers and
hence see the comparison among these three. All graphs are
drawn in Matlab.

As compared to LQG and H∞ controllers, the PID controller is
much simple and easy. LQG and H∞ control approaches are well
suited for the requirements of damping out the effect of
disturbances as quickly as possible and maintaining stability
robustness, whereas in PID control approach it is not possible. In
LQG controller, the design is based on the independent mode
space control techniques to suppress the modes vibration of the
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system, but in PID controller the design is dependent inputs
given, whereas in H∞ controller multi- inputs which are
dependent and independent mode space control can be given.
PID algorithm for control does not guarantee optimal control of
the system or system stability. The main limitation of PID
controller in that it is a feedback system, with constant
parameters, and no direct knowledge of the process and thus
overall performance is reactive and a compromise. There is also
noise problem in the derivative term of PID controller, but due to
Kalman’s filter in LQG controller, there is noise elimination up
to a good extent. Also in H∞ controller the reduction of noise can
be done up to a certain limit. In H∞ controller collocated as well
as non-collocated positions of piezoelectric patches can be used
but in PID and LQG controllers, it is not possible. LQG
controller concerns with uncertain linear systems disturbed by
additive white Gaussian noise, having incomplete state
information. Also, LQG controller applies to both linear time-
invariant systems as well as linear time-varying systems, whereas
in the PID controller it is not possible. PID and LQG controllers
are single input- single output controllers whereas H∞ controller
is a multi input- multi output controller.

VI. RESULTS AND DISCUSSION:

First, taking PID controller,In graph 1, the plot is drawn between
the Amplitude (on ordinate) and Time also with Impulse
response (on abscissa). In the following graph the value for the
proportional input is taken as 98, whereas the values for
integrative and derivative inputs are taken as zero. The green
lines show the system (i.e. input noise/vibrations) and blue lines
show the model system (i.e. controllers output). As the blue lines
are exceeding the green lines, so we can conclude that our
vibrations are under control.

Graph 1: PID controller with P=98, I=0, D=0

In graph 2, the plot is drawn between the Amplitude (on
ordinate) and Time also with Impulse response (on abscissa).
Values are P= 105, I= 0, D= 0.

Graph 2: PID controller with P=105, I=0, D=0

In graph 3, the plot is drawn between the Amplitude (on
ordinate) and Time also with Impulse response (on abscissa).
Values are P= 110, I= -0.1, D= 0.1.

Graph 3: PID controller with P=110, I= -0.1, D=0.1

Now, taking Linear Quadratic Gaussian (LQG) controller,
similar to PID controller, we can plot different type of graphs
between amplitude/tip displacement and time. By changing the
values of different parameters, we can find out various results.
Also, for LQG controller position of the piezoelectric patches
matters. The value of output varies with the position of PZT
patches. The open and control loop graphs can also be drawn.

First, drawing a graph between the amplitude/tip displacement
(ordinate) and time (abscissa) for LQG controller in closed loop
condition.

Graph 4: LQG controller (closed loop case)

In close loop case for LQG controller, the graph can be plotted as
shown above. The green sinusoidal wave shows the vibrations of
the system, and the blue sinusoidal wave shows the controller’s
output to control the same vibrations. The amplitude for the
closed loop LQG controller varies from 3 to -2 units and
decreases continuously. For some time say, 0.15 sec. controller’s
wave traces the initial vibrations wave but after it, the controller
controls the vibrations very significantly.

We can draw the LQG controller graphs for the different
positions of piezoelectric patches which are acting as the
actuators/sensors. LQG controller graph for the PZT position 16,
can be shown as below. In which, the amplitude varies from the
value 3 to -2.5 units and the settling time is 0.7 sec. The green
wave shows the initial vibrations and blue waves shows the
controller’s output. As the green and blue waves are tracing each
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values of different parameters, we can find out various results.
Also, for LQG controller position of the piezoelectric patches
matters. The value of output varies with the position of PZT
patches. The open and control loop graphs can also be drawn.

First, drawing a graph between the amplitude/tip displacement
(ordinate) and time (abscissa) for LQG controller in closed loop
condition.

Graph 4: LQG controller (closed loop case)

In close loop case for LQG controller, the graph can be plotted as
shown above. The green sinusoidal wave shows the vibrations of
the system, and the blue sinusoidal wave shows the controller’s
output to control the same vibrations. The amplitude for the
closed loop LQG controller varies from 3 to -2 units and
decreases continuously. For some time say, 0.15 sec. controller’s
wave traces the initial vibrations wave but after it, the controller
controls the vibrations very significantly.

We can draw the LQG controller graphs for the different
positions of piezoelectric patches which are acting as the
actuators/sensors. LQG controller graph for the PZT position 16,
can be shown as below. In which, the amplitude varies from the
value 3 to -2.5 units and the settling time is 0.7 sec. The green
wave shows the initial vibrations and blue waves shows the
controller’s output. As the green and blue waves are tracing each
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can be shown as below. In which, the amplitude varies from the
value 3 to -2.5 units and the settling time is 0.7 sec. The green
wave shows the initial vibrations and blue waves shows the
controller’s output. As the green and blue waves are tracing each

Page |     135Organized by: Resource Development Cell, Ganga Institute of Technology and Management



National Conference on Emerging Trends in Engineering, Management and Science (NCETEMS – 2015)
Sponsored by: International Journal Of Engineering< Research and Technology (IJERT)

other, so we can say that a better control is achieved.

Graph 5: LQG controller at PZT position 16.

Similarly, we can draw the H∞ controller graphs for the different
positions of piezoelectric patches which are acting as the
actuators/sensors.

H∞ controller graph for the PZT position 46, can be shown as
below. In which, the amplitude varies from the value 3.2 to -3.2
units and the settling time is more than LQG controller. The
green wave shows the initial vibrations and blue waves shows the
controller’s output. As the green and blue waves are tracing each
other, so we can say that a better control is achieved.

Graph 6: H∞ controller at PZT position 46

Likewise, H∞ controller plot at PZT position 52 can be shown as
in the graph 7 below:

Graph 7: H∞ controller at PZT position 52

VII. CONCLUSION:

This work shows the basic technique of analysis of cantilever
plate for Active Vibration Control using piezoelectric sensors
and actuators. The optimal location and size of sensor actuator
pair for cantilever plate and control effectiveness of PID, LQG
and H∞ controller is obtained. Results concluded that the sensor
actuator pair is optimally located based on the lower settling time
criteria. It is noted that the control effectiveness of PID controller
is insignificant when compares to the LQG and H∞ controller’s.
Study also revealed that LQG controller offers optimal
effectiveness with lower peaks in settling time as compared to
other classical control like PID strategies. Whereas H∞ controller
is better than both PID and LQG controllers in the sense of input-
output mode and collocated phenomenon.
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other, so we can say that a better control is achieved.

Graph 5: LQG controller at PZT position 16.

Similarly, we can draw the H∞ controller graphs for the different
positions of piezoelectric patches which are acting as the
actuators/sensors.

H∞ controller graph for the PZT position 46, can be shown as
below. In which, the amplitude varies from the value 3.2 to -3.2
units and the settling time is more than LQG controller. The
green wave shows the initial vibrations and blue waves shows the
controller’s output. As the green and blue waves are tracing each
other, so we can say that a better control is achieved.

Graph 6: H∞ controller at PZT position 46

Likewise, H∞ controller plot at PZT position 52 can be shown as
in the graph 7 below:

Graph 7: H∞ controller at PZT position 52

VII. CONCLUSION:

This work shows the basic technique of analysis of cantilever
plate for Active Vibration Control using piezoelectric sensors
and actuators. The optimal location and size of sensor actuator
pair for cantilever plate and control effectiveness of PID, LQG
and H∞ controller is obtained. Results concluded that the sensor
actuator pair is optimally located based on the lower settling time
criteria. It is noted that the control effectiveness of PID controller
is insignificant when compares to the LQG and H∞ controller’s.
Study also revealed that LQG controller offers optimal
effectiveness with lower peaks in settling time as compared to
other classical control like PID strategies. Whereas H∞ controller
is better than both PID and LQG controllers in the sense of input-
output mode and collocated phenomenon.
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Abstract— The present era undoubtedly is an era of technological
revolution which has witnessed unprecedented growth in use of
electronic devices especially the mobiles and computers. In fact every
facet of our life, directly or indirectly, to a large extent is dependent
on computers. The Computer/Mobiles, the intelligent devices, are not
limited to performing official responsibilities only; rather these have
occupied an important place to perform one’s day to day functions in
just one click whether it is SMS, MMS, Internet access or Online
Transactions etc. However, this advancement in technology has also
raised the concerns over misuse of these machines by anti-social
elements and it becomes essential for the security agencies to remain
ahead with regularly update about the tools and techniques available
to identify and investigate a crime done with the help of
Mobile/Computer.

Keywords— Computer forensic, Types of Computer Forensic
Technologies, Military Computer Forensic Technology, Scope of
Research in Computer Forensic, Computer Forensic Covers, tools
used in Forensic System.

I. INTRODUCTION

1.1 Definition of Computer Forensic:

The responsibilities of computer forensic professionals include
preservation, collection, and analyzing data/evidence traced on
computers to determine the facts in question. They must also
provide credible and reliable expert testimony even in court, if
necessary. Though this sounds very straightforward, but it is not a
child’s play. A computer forensics’ examination involves vast
aspects to be covered; therefore documentation of information
which is informative, consolidated, and accurate is paramount to
the success of the case. Computer Forensics place distinctive force
on the sound treatment of potential evidence to clog it from being
altered or tampered with. It is also referred as Digital Forensics.

1.2 Traditional Forensic & Computer Forensic:
The primordial principles of computer forensics are identical to
that of traditional forensic regimentation. These start with
exorbitant variability among a large number of merits and
advances are targeted at enhancing the identification,
characterization and correlation of the evidences and their
modality. Whereas an MD-5# may recognize a digital document to
the exception of all others, the tailings of a removed Netbus
application ensconced in unallocated space may help correlate a
suspect to victim’s firewall log data of scans on port 543165
coming from the suspect’s IP address. Forensic techniques are
designed to uncover these identifying, characterizing and
correlative properties more precisely, more accurately, faster and
with limited evidences available for examination. For e.g., a
comparison of analysis development between digital data and
biological data (blood) would exemplify how A/B/O typing give
way to RH factors, which was supplanted by DNA typing via
RFLP (Restriction Fragment Length Polymorphism) and PCR
(Polymerase Chain Reaction) – which results in the same evidence
source being used for characterization and then positively
identifies persons to the heteroclite of all others. Similarly,
forensic inquest techniques for digital evidence has yielded #
libraries (to recognize data files), file signatures (to mark out files

by collation filename and file type) and mirror imaging software
(to copy abundant amounts of evidence sans altering the prime
evidence). Nonchalant of whether the discipline is computer
forensics or fingerprinting, the effusion question is not whether
evidence exists but, rather, can investigators uncover and
contextualize the evidence. Henceforth, the challenges are: Where
to look? What techniques will make the evidence glaring? Is the
evidence licit? Just like a pathologist who can infer by observing
the lack of water in a person’s lungs that he was betimes dead
when his car sank to the depths of a lake, similarly a computer
forensic examiner should be capable to analyze file
modification/access/ creation times to determine if intellectual
property was transferred after an employee was fired. Just like
that the sources of biological evidence can be blood, saliva or hair
shafts found on clothing, cigarette butts and weapons; the digital
evidence can be found on any number of media sources (hard
drive, floppy disk, CD-ROM, PDA) and in locations such as print
spooler files, hidden partitions, registries, system logs, bad
clusters, and/or metafiles. In the biological realm, techniques such
as PCR, RFLP, and STR (short tandem repeats) exist to identify
DNA in a drop of dried blood which is not visible to the naked
eye. In computer forensics, techniques exist to recover deleted
data; recover passwords; analyze file slack, unallocated space and
swap files; reconstruct user and application activity on a system;
and search email for source and content information. Finally, in
terms of admissibility hurdles, the technology to recover deleted
data has been accepted, but what is contested is the inclusiveness
of the software that undertakes to recover it – in other words, Are
there measurable error rates for the software that address the
likelihood of missing potentially exculpatory evidence? Likewise,
insofar as DNA fingerprinting technology has been accepted in
the courtroom, certain techniques (like STR) remain open to
challenge.

1.3 History of Computer Forensic:

1970s: Crimes cases involved computers for financial fraud

1980’s:

 Financial investigators and courts realize that in some cases
all the records and evidences were only on computers.

 Norton Utilities, “Un-erase” tool created

 Association of Certified Fraud Examiners began to seek
training which subsequently evolved in computer forensics

 SEARCH High Tech Crimes training created

 Regular classes began to be taught to Federal agents in
California and at FLETC in Georgia

 HTCIA formed in Southern California

1984: FBI Magnetic Media Program created, which later on
become Computer Analysis and Response Team (CART)

1987: Access Data – Cyber Forensic Company formed
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1988:

 Creation of IACIS, the International Association of
Computer Investigative Specialists

 First Seized Computer Evidence Recovery Specialists
(SCERS) classes held

1993: First International Conference on Computer Evidence
held

1995: International Organization on Computer Evidence
(IOCE) formed

1997: The G-8 countries in Moscow declared that “Law
enforcement personnel must be trained and equipped to
address high-tech crimes”.

1998: In March, G-8 appointed IICE to create international
principles, guidelines and procedures relating to digital evidence

1998: INTERPOL Forensic Science Symposium

1999: FBI CART case load exceeds 2000 cases, examining 17
terabytes of data

2000: First FBI Regional Computer Forensic Laboratory
established

2003: FBI CART case load exceeds 6500 cases, examining 782
terabytes of data

II. TYPES OF COMPUTER FORENSIC TECHNOLOGY

2.1 Disk Forensics

Disk forensics is the science of extracting forensic information
from digital storage media like; Hard disk, USB devices, Firewire
devices, CD, DVD, Flash drives, Floppy disks etc.. The process of
Disk Forensics are:

1. Identify digital evidence
2. Seize & Acquire the evidence
3. Authenticate the evidence
4. Preserve the evidence
5. Analyze the evidence
6. Report the findings
7. Documenting

2.2 Tools Used in Disk Forensics

2.2[a] ADS LOCATOR

The ADS Locator can be used to locate files that have alternate
ADS streams attached. ADS is a technology used to store

additional data related to files, and has a lot of legit uses by the
system. So this tool will only find those ADS entries that are of the
user type “alternate,” which is sometimes used by spyware,
malware, and viruses.

Fig 1: Data Forensics

2.2[b] DISK INVESTIGATOR helps you to discover all that is
hidden on your computer hard disk. It can also help you to recover

Fig 2: Disk Investigator

lost data. Display the true drive contents by bypassing the
operating system and directly reading the raw drive sectors. It
helps to view and search raw directories, files, clusters, and
system sectors. Verify the effectiveness of file and disk wiping
programs. Un-delete previously deleted files.

2.2[c] RECUVA is a free file recovery program that is capable of
recovering lost or deleted files from local drives and external
drives. The integrated wizard, guides users through the whole
recovery process with ease. It also supports removable media
such as smart media, secure digital cards, a memory stick, digital
cameras, flash cards, and many more.

Fig 3: RECUVA

2.2[d] ENCRYPTED DISK DETECTOR (EDD) is a
command-line tool that checks the local physical drives on a
system for TrueCrypt, PGP or Bitlocker encrypted volumes. If no
disk encryption signatures are found in the MBR, EDD also
displays the OEM ID and, where applicable, the volume label for
partitions on that drive, checking for Bitlocker volumes.

FIG 4: EDD

Encrypted Disk Detector is useful during incident response to
quickly and non-intrusively check for encrypted volumes on a
computer system. The decision can then be made to investigate
further and determine whether a live acquisition needs to be made
in order to secure and preserve the evidence that would otherwise
be lost if the plug was pulled.
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2.2[e] Password Encryption Manager

This tool scans a computer for password-protected and encrypted
files, and reports encryption complexity and decryption options for
each file. With EA you get all password recovery and decryption
options that are available for the files and hard disk images of the
cases you are investigating.

2.3 Network Forensics

Network investigations deal with volatile and dynamic
information. Network traffic is transmitted and then lost, so
network forensics is often a pro-active investigation. Network
Forensic experts are not only hired by lawyers, rather their services
are needed by insurance companies also to discover evidence to
decrease the amount paid in an insurance claim. In addition,
individuals may also hire Network Forensic experts to support a
claim of wrongful termination, sexual harassment, or
discrimination.

Network forensics generally has two uses. The first, relating to
security, involves monitoring a network for anomalous traffic and
identifying intrusions. An attacker might be able to erase all log
files on a compromised host; network-based evidence might
therefore be the only evidence available for forensic analysis. The
second form of Network forensics relates to law enforcement. In
this case analysis of captured network traffic can include tasks
such as reassembling transferred files, searching for keywords and
parsing human communication such as emails or chat sessions.

III. MILITARY FORENSIC TECHNOLOGY

The directorate entered into a partnership with the National
Institute of Justice via the auspices of the National Law
Enforcement and Corrections Technology Center (NLECTC)
located in Rome, New York, to test these new ideas and prototype
tools. The Computer Forensics Experiment 2000 (CFX-2000)
resulted from this partnership. This first-of-a-kind event represents
a new paradigm for transitioning cyber forensic technology from
military research and development (R&D) laboratories into the
hands of law enforcement. The experiment used a realistic cyber
crime scenario specifically designed to exercise and show the
value added of the directorate-developed cyber forensic
technology. XRY is designed to recover the contents of a device in
a forensic manner so that the contents of the data can be relied
upon by the user. Typically it is used in civil/criminal
investigations, intelligence operations, data compliance and
electronic discovery cases. XRY has been tested by various
different government organizations as suitable tool to meet their
requirements and is being used globally.

IV. AREA OF RESEARCH IN COMPUTER FORENSIC

1. Disk Forensics
2. Network Forensics
3. Mobile Device Forensics
4. E-Mail Forensic
5. Live Forensics.
6. Memory Forensics
7. Multimedia Forensics
8. Internet Forensics
9. Source and Object Code Forensics
10. System Development Forensics

V. COMPUTER FORENSIC COVERS

 Scoping and freezing the crime scene.
 Bit-wise imaging of all memory devices.
 Searching for un-erased data in temporary files, swap space,

spool areas, slack space, etc., specifically the use of an
EnCase Forensic demonstrator (EnCase, 2008).

 Scanning for the presence of Trojans, remote administration
tools, root-kits,
back-doors, etc.

 Checking system logs/audit trails for evidence of
malfeasance.

 Performing internet trace-backs via ISP log-files
 Performing cyber-profiling
 Legal issues, The Information Technology Act 2000 (also

known as ITA-2000, or the IT Act) is an Act of the Indian
Parliament (No 21 of 2000) notified on October 17, 2000.

5.1 Real world cyber crime investigations in Computer Forensics:

 Income Tax Raid case
 Source Code theft case
 Digital Signature Fraud case
 Cyber Sabotage case
 Lottery Fraud case
 Social engineering and cognitive hacking
 Cyber-squatting
 Trojan horses
 Phishing attacks
 Commercial espionage and sabotage
 Biometrics: fingerprint analysis
 DNA cryptography
 Digital IPR and music piracy
 Cyber-stalking
 Anti-forensics
 Virtual crime
 Cognitive hacking pump-and-dump schemes
 Computer virtualization in forensic investigations
 Scams by cyber-criminals
 Motivation of malware creators
 Trends in cyber-warfare and national security in the internet

age
 e-Banking fraud

VI. FORENSIC SYSTEM USED TOOLS

 Microsoft tools： TCPView, Sysinternals GUI, Sysinternals
Terminal.

 Helix3 Forensics: live CD based on Ubuntu
 NirSoft tools： Freeware Utilities for Windows tools,

ActiveXHelpe, IECookiesView, IEHistoryView,
IEPassView, PNetInfo, Messenger Pass, Opened FilesView,
ProduKey, RegScanner, ShellExView, USBDeview, Mail
Pass View.
Neuber： Pc On/Off Time tool.

 Encase
 Undeleteunerase： Recover Files tool.
 AccessData： The Forensic Toolkit Imager (FTK Imager)

Lite
Foundstone： Fport tool.

 Pyflag (forensic and log analysis GUI)： FLAG is advanced
forensic tool for the analysis of large volumes of log files and
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forensic investigations. PyFlag is available under the terms of
the GPL for anyone to use, modify and improve.

 WinAudit ： Computer audit and inventory software.

VII. DISK IMAGING TOOLS IN COMPUTER FORENSIC

Forensics experts  and companies have various terms and
definitions for disk imaging as under:

Jim Bates, Technical Director of Computer Forensics Ltd. –

“An image of the whole disk was copied. This was regardless
of any software on the disk and the important point was that the
complete content of the disk was copied including the location
of the data. Disk imaging takes sector-by-sector copy usually
for forensic purposes and as such it will contain some
mechanism (internal verification) to prove that the copy is
exact and has not been altered. It does not necessarily need the
same geometry as the original as long as arrangements are
made to simulate the geometry if it becomes necessary to boot
into the acquired image.”

Tech Assist, Inc. –

“Term given to creating physical sector copy of a disk
and compressing this image in the form of a file. This
image file can then be stored on dissimilar media for
archiving or later restoration.”

Into straightforward words, disk imaging can be clearly stated as to
make a secure forensically salubrious copy to media that can
conserve the data for extensive period. Disk imaging is also one of
the stand-point for backup sans that backup only copies the active
file. In backup, pervasive data will not be copied. This is a tract
where the most crucial source for the evidence could be found.
Vast data stored in Windows swap file, unallocated space and file
slack. The outcome of the inquest also can be imitated to another
media using disk imaging tool. A splendid imaging tool will not
transform the prime evidence. It can copy entire knowhow from
the drive and make the contents available for forensic analysis.
Even pervasive data that is unapproachable to the residential of
operating system will be copied. From the definition of the disk
imaging, several disks imaging tool has been discovered. In 1991
the first imaging tool was sold by Computer Forensics Ltd and
now it’s sold under the trademark DIBS.

7.1 Examples of disk imaging tool:

The SC InfoSecurity Magazine(September 2000) has provide a
report on forensic tools evaluation. They found that Linux dd,
SafeBack and SnapBack DatArrest as the best product to do fast
and completely accurate copying of hard disks.

7.2 Products Features Image file/internal verification, Imaged to
appropriate media, Imaging SCSI / IDE drive, Copying sector-by
sector / file-by-file.

1. Safe Back Version 2.0, CRC checksum, Hard drive, tape,
removable media, IDE drive, Sector-by-sector.

2. SnapBack DatArrest Version 4.12, MD5 checksum, Hard
drive, tape, removable media, SCSI drive, Sector-by-sector.

3. Linux “dd” Version 7.0, MD5 checksum, Hard drive, tape,
removable media, SCSI drive and IDE drive,Sector-by-sector
and file-by-file.

4. DIBS PERU (Portable Evidence Recovery Unit), DIVA,
Optical media, SCSI drive and IDE drive, Sector-by-sector.

5. DIBS RAID (Rapid Action Imaging Device), DIVA, Optical
media, SCSI drive and IDE drive, Sector-by-sector.

7.3 Career Prospectus:

1. Advisors to the web developers
2. Advisors in the Ministry of Information and Technology or

Corporate Houses.
3. Cyber Consultant in an IT Firm, Police Department or in

Banks.
4. Research Assistants in a Law firm.
5. Research Assistants in Technology firm.
6. Security Auditors and Network Administrators in

Technology firms.
7. Trainers in law schools and Multinational Corporations.

V. CONCLUSION

In recent past there have been several cases of Computer Crime &
Computer Hacking. To investigate such cases as well as to aware
the users as how to be safeguard themselves from these attacks or
to enhance knowledge, Computer Forensic is must. Computer
Forensics experts are often called as “Cyber Cops”, “Cyber
Investigators” or “Digital Detectives”. The cyber law market is
growing fast and it will continue to grow manifold beyond
imagination. Every individual is a potential victim to cyber crime.
Everything is becoming cyber and the concerns of maintaining
security of the information over the internet is also growing.
Therefore, there are tremendous career opportunities in almost
every field as already explained above. To sum up, Computer
Forensic is a field which has a lot of scope for research besides
providing a challenging career no limits for learning.
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Abstract: The corrosion of steel reinforcement in concrete reduced
the life of structures, causes high repair costs and can endanger the
structural integrity of the structure itself. Fibre Reinforced Polymer
(FRP) offers a number of advantages over steel especially when used
in marine and other salt laden environments. FRP reinforcing bars
are gradually finding wider acceptance as a replacement for
conventional steel reinforcement as it offers number of advantages.

Technical studies on a number of concrete structures from 5 to 8
years old and constructed with FRP reinforcement have shown that
there is no degradation of FRP from the alkaline environment.

Keywords: Brief History, Manufacturing of FRP, Benefits,
Difference with conventional steel bars, Resins, Design standards
for FRP

I. INTRODUCTION

Reinforced concrete is a common building material for the
construction of structures. While concrete has high compressive
strength, it has limited tensile strength. To overcome these tensile
limitations, reinforcing bars (rebar) are used in the tension side of
concrete structures.

Steel rebars has historically been used as an effective and cost
efficient concrete reinforcement. When not subjected to chloride
ion attack, steel reinforcement can last for decades without
exhibiting any visible signs of deterioration.

However, steel rebar is very susceptible to oxidation (rust) when
exposed to chlorides. Examples of such exposure include coastal
areas, salt contaminated aggregates used in the concrete mixture
and sites where aggressive chemicals and ground conditions
exist. In cold climates, treating snow with salt is another cause of
accelerated deterioration of concrete bridge decks, when
corrosion of steel rebar occurs, the resulting corrosion products
have a volume 2 to 5 times larger than the original steel
reinforcement. As the concrete cant physically sustain the high
internal tensile stresses developed from this volume increase, it
eventually may crack and spall causing further deterioration and
loss of reinforcement properties ultimately requires potentially
significant and high cost repairs and possibly the endangerment
of the structure itself.

FRP bars are competitive reinforcing option in reinforced
concrete members subjected to flexure and shear. FRP has
compelling physical and mechanical properties, corrosion
resistance and electromagnetic transparency. The rise of FRP
reinforcement is particularly attractive for structures that operate
in aggressive environments, such as in coastal regions, or for
buildings that host Magnetic Resonance Imaging (MRI) units or
other equipment sensitive to electromagnetic fields.

II. BRIEF HISTORY

Fibre Reinforced Polymers (FRP) have been used for decades in
the aeronautical, aerospace, automotive and other fields. Their

use in civil engineering works dates back to the 1950s when FRP
bars were first investigated for structural use. However, it was
not until the 1970s that FRP was finally considered for structural
engineering applications and its superior performance over epoxy
coated steel was recognized. The first applications of FRP were
not successful due to its poor performance witin thermosetting
resins cured at high moulding pressures. Since their early
introduction, many new FRP materials have been developed with
a range of different forms such as bars, fabrics, 2D grids, 3D
grids or standard structural shapes. .

III. MANUFACTURING OF FRP

A manufacturing process called ‘Pultrusion’ is the most common
technique used for the manufacturing continuous lengths of FRP
bars that are of constant or nearly constant in profile. Continuous
strands of reinforcing materials drawn from roving bobbins. A
veil is introduced and they pass through a resin tank, where they
are saturated with resins followed by a number wiper rings to
remove excess resins. The strands are then led to a pre-former
and then formed to their final shape and cured by a heating die.
The speed of pulling through the die is pre-determined by the
curing time needed. To ensure a good bond with concrete, the
surface of the bars id usually coated with sand and then cut to
length. The application of sand coating is an additional process, a
layer of resin is applied (but not under heated conditions) and
then the bar is coated with a thin layer of sand. Similar to steel
reinforcement, FRP bars are produced in different diameters,
depending on the manufacturing process. The surface of the rods
can be spiral, straight, sanded-straight, sanded-braided and
deformed. The bar to concrete bond is equal to or better than the
bond with steel reinforcing bars.

IV. RESINS

A very important issue in the manufacture of composite s is the
selection of the optimum matrix because the physical and
thermal properties of the matrix significantly affect the final
mechanical properties as well as the manufacturing process. In
order to be able to exploit the full strength of the fibres, the
matrix should be able to develop a higher ultimate strain tan the
fibres.

There are two types of polymeric matrices commonly used for
the FRP composites thermosetting and thermoplastics.
Thermosetting polymers are used more often than thermoplastics.
They are low molecular weight liquids with very low viscosity
and with their molecules joined together by chemical cross links,
hence, they form a rigid three dimensional structure that once set,
can’t be re-shaped by applying heat or pressure. Thermosetting
polymers are polyesters, vinyl esters and epoxies. These
materials have good thermal stability and undergo low creep and
stress relaxation. The vinyl ester resin pre-dominantly cures
during the pultrusion manufacturing process as the bar is drawn
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through the heated die. By the time the bar reaches room
temperature, it is considered to be fully cured. Thermosetting
polymers have relatively low strain to failure, resulting in low
impact strength. Two major disadvantages are their short life and
long manufacturing time.

V. DESIGN STANDARDS FOR FRP

The two main differences in designing reinforced concrete
structures using FRP reinforcement are:

 FRP does not yield in a similar way as steel
 FRP bars have lower modulus of elasticity than steel.

Furthermore, both codes do not allow for the use of FRP
reinforcement in columns (due to insufficient research
in that area)

VI. BENEFITS OF FRP

The benefits of FRP rebar are as follows:

 Corrosion resistance- when bonded in concrete, it does not
react to salt, chemical products or alkali in concrete. As FRP
is not manufactured from steel, it does not rust.

 Superior tensile strength- FRP rebar produced by the
pultrusion process offers a tensile strength up to twice tat of
normal structural steel (based on area).

 Thermal expansion- FRP rebar offers a level of thermal
expansion comparable to that of concrete due to its 80%
silica content.

 Electrical and magnetic neutrality- as FRP rebar does not
contain any metal, it will not cause interference with strong
magnetic fields or when operating sensitive electronic
equipments & instruments.

 Thermal insulation- FRP rebar creates a thermal insulation
within structures.

 Lightweight- FRP rebar is a quarter the weight of rebar of
equivalent strength. It offers significant savings in
transportation and installation.

Utilizing these inherent benefits, FRP rebar has a cost effective
application as concrete reinforcing bars in the following markets
on a life-cycle cost basis:

 Reinforced concrete exposed to corrosive environments- car
parking structures, bridge decks, parapets, curbs, retaining
walls, foundations, roads and slabs.

 Structures built in or close proximity to the sea water- quays,
retaining walls, piers, jetties, boat ramps, caissons, decks,
piles, bulkheads, floating structures, canals, roads and
buildings, offshore platforms, swimming pools.

 Applications subjected to other corrosive agents- waste
water treatment plants, petro-chemical plants, pulp/paper
mills, liquid gas plants, pipeline/tanks for fossil fuel, cooling
towers, chimneys, mining operations of various types,
nuclear power plants.

 Applications requiring low electrical conductivity or
electromagnetic neutrality- aluminium and copper smelting
plants, manholes for electrical and telephone communication
equipment, basis for transmission/telecommunication
towers, airport control towers, MRI in hospitals, railroad
crossing sites and special military structures.

 Mining/tunnelling/boring applications- temporary concrete
structures, mining walls, underground rapid transit
structures, rock anchors and wash down areas.

 Weight sensitive structures- concrete construction in areas
of poor load bearing soil conditions, remote geographic
locations, sensitive environmental areas, or active seismic
sites posing special issues that necessitate the use of
lightweight reinforcement.

 Thermal sensitive applications- apartment patio decks,
thermally insulated concrete housing and basements,
thermally heated floors and conditioning rooms.

VII. SUMMARY AND CONCLUSION

FRP has a very important role to play as reinforcement in
concrete structures that will be exposed to harsh environmental
conditions where traditional steel reinforcement could corrode. It
is the unique physical properties of FRP that makes it suitable for
applications where conventional steel would be unsuitable.
Detailed laboratory studies of samples taken from reinforced
concrete structures, aged from five to eight years old, have
confirmed that FRP has performed extremely well when exposed
to harsh field conditions.
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Abstract: The Accounting world is abuzz with the words,
"Convergence with International Financial Reporting standards
(IFRS)." IFRS is being accepted as a universal financial
reporting language by the corporate world. Globalization,
Liberalization, cross border business transactions, multinational
investments and dismantling barriers have been transformed
business during the last decade opening a single market for the
whole globe coining as world as a single market place knitting
total integration of economy. This rapid changing scenario has
compelled the need for quality and timely information. To
confront the challenges of critical global market economy quality
of the information served. We believe that for Indian banks, the
financial impact of convergence with IFRS will be significant,
particularly in area relation to loan loss provisioning, financial
instruments and derivative accountings. We also expect that in
addition to the financial accounting impact, the convergence
process is likely to entail several changes to financial reporting
system and processes adopted by bank in India.

This is likely to have significant impact on the financial position
and financial performance, directly affecting key parameters
such as capital adequacy ratio and the outcome of valuation
metrics that analysis use to measure and evaluate performance.
Though this paper we want to focus some challenges that faced
by banking sector and some approaches that banks can adopt to
address these challenges.

I. INTRODUCTION

In the present era of globalization and liberalization, the world
has become an economic village. The globalization of the
business and the development of e-commerce make it
imperative to have a single globally accepted financial
reporting system for that convergence of IFRS necessary.

In this scenario of globalization India has  retained its position
as the second most preferred global location for foreign
investment in 2008 and will continue to do so till 2010 lagging
only behind china. ICAI, in order to keep pace with the global
trends and to embrace the development taking place
worldwide, declared convergence to IFRS. Reporting in
Telecom Sector, Mutual Funds, Venture Capital funds,
Technology Infrastructure, Power, Retail and the biggest
impact would be on Indian Banking sector. (Ernst & Young in
detailed comparative statement on Indian GAAP & IFRS,
2008.

II. CHALLENGES FOR BANKS

LOANS/INVESTMENTS IMPAIRMENT: Currently, banks
consider provisions of loan based on RBI guidelines, which
are very prescriptive and require limited use of judgment.

However, IFRS require a case by case judgment (for
significant exposures) of the facts and circumstances
surrounding the recoverability and timing of future cash flow
relating to the credit exposure. For investment similar analysis
is conducted, the key difference that the fair value of

investment is also consider as on input in addition to the
financial/credit standing of the issuer.

To meet this challenges bank should focus on –

 Develop/strengthen a data capture system to enable the
impairment assessment

 Use and align this process of information gathering and
assessment to strengthen the credit risk management
function and feel into other strategic initiatives.

 Certain system changes would need to be made for
accounting impairment.

III. FAIR VALUE:

Fair value measurements infrequently used under Indian
GAAP and in most cases where its aim is primarily to capture
a lower of cost or fair value measurement base.Under IFRS,
there may be a significant increase in the extent that fair value
measurement needs to be used.To meet this challenges bank
should focus on –

 Fair valuation methodologies and practices would need to
be re-examined.

 Adequate trained personnel need to be made responsible.

 Profit planning and budgeting control need to be fine
tuned to incorporate the expected increase in income
statement volatility arising of the increased use of fair
values as an measurement attribute.

IV. DERIVATIVES AND HEDGE CCOUNTING:

Under IFRS, all derivatives are recognized, on the balance
sheet at fair value.Application of hedge accounting would
bring down reducing income statement volatility; however,
this will entail onerous and stringent documentation
requirement, mandatory effectiveness tests and determination
of fair value, based on observation inputs. This will also call
for a much heightened awareness of rules for hedge
relationship, certain processes and system changes and
documentation. To meet this challenges bank should focus on-

 Derivative valuation models need to be
validated and back tested.

 Hedge relationships are a specialized area of
accounting and it is crucial that organizational awareness
of the rules are enhanced. Certain strategic decisions will
need to be made as to where and when hedge accounting
is to be applied.
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De-recognition of financial ASSETS: Under IFRS
desrecognition of financial assets is a complex, multi layered
area that follow the practice of transfer of risks and rewards.
In the Indian context, this will impact mainly the securitization
activity.

 Securitization transactions where credit
collaterals are provided or guarantee is provided to cover
credit losses in excess of the losses inherent in the
portfolio of assets securitized may not meet the
derecognized principles enumerate in IAS-39.

 This will result in failure of the de recognition
test under IFRS and lead to collapse of securitization
vehicles into the transferor’s balance.

Consolidation: Under IFRS, consolidation is not driven by the
ownership structure of an entity but will have to focus on the
power to control, an entity to obtain economic benefit, IFRS
provides more rigorous consolidation tests and in practice can
result in the consolidation of a larger number of entities as
compared to under Indian GAAP.

Banks will need to perform consolidation assessment as early
as possible particularly for non- shareholding related factors
that impact consolidation to assess its impact.

V. CONCLUSION

IFRS is likely to pose significant challenges for banks, as
shown by global experience certain large Indian banks which
have the benefit of going through the process of international
GAAP such as US-GAAP in the past, have recognized the
challenge of convergence and have already started planning
their detailed roadmap to achieve a smooth convergence. It is
time for other banks to take the cue and flow suit.
In addition to the general accounting standards and practices
that constitute Indian GAAP, banking companies are currently
required to adhere to accounting policies and principles that
are prescribed by the Reserve Bank of India.
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Abstract: The Deep Space Network (DSN) is a world
wide network of large antennas and communication facilities,
located in California, Spain, and Australia, that
supports interplanetary spacecraft missions. It also
performs radio and radar astronomy observations for the
exploration of the solar system and the universe, and supports
selected Earth-orbiting missions. DSN is part of the NASA Jet
Propulsion Laboratory (JPL). Similar networks are run
by Europe, Russia, China, India, and Japan.

I. INTRODUCTION

DSN currently consists of three deep-space communications
facilities placed approximately 120 degrees apart around the
Earth. They are:

 The Goldstone Deep Space Communications
Complex (35°25′36″N 116°53′24″W) outside Barstow,
California.

 The Madrid Deep Space Communication
Complex (40°25′53″N 4°14′53″W ), 60 kilometres (37 mi)
west of Madrid, Spain; and

 The Canberra Deep Space Communication Complex

(CDSCC) in the Australian Capital Territory (
35°24′05″S 148°58′54″E), 40 kilometres (25 mi)
southwest of Canberra, Australia near the Tidbinbilla
Nature Reserve.

Each facility is situated in semi-mountainous, bowl-shaped
terrain to help shield against radio frequency interference. The
strategic 120-degree placement permits constant observation of
spacecraft as the Earth rotates, and helps to make the DSN the
largest and most sensitive scientific telecommunications
system in the world.

The DSN supports NASA's contribution to the scientific
investigation of the Solar System: It provides the vital two-way
communications link that guides and controls
the unmanned interplanetary space probes, and brings back the
images and new scientific information these probes collect. All
DSN antennas are steerable, high-gain, parabolic
reflector antennas. The antennas and data delivery systems
make it possible to:

 Acquire telemetry data from spacecraft.
 Transmit commands to spacecraft.
 Upload software modifications to spacecraft.
 Track spacecraft position and velocity.
 Perform Very Long Baseline

Interferometry observations.
 Measure variations in radio waves for radio science

experiments.
 Gather science data.
 Monitor and control the performance of the network.

Fig 1: Deep Space

View from the Earth's north pole, showing the field of view of
the main DSN antenna locations. Once a mission gets more
than 30,000 km from earth, it is always in view of at least one
of the stations.

Tracking vehicles in deep space is quite different from tracking
missions in low Earth orbit (LEO). Deep space missions are
visible for long periods of time from a large portion of the
Earth's surface, and so require few stations (the DSN has only
three main sites). These few stations, however, require huge
antennas, ultra-sensitive receivers, and powerful transmitters in
order to transmit and receive over the vast distances involved.

Deep space is defined in several different ways. According to a
1975 NASA report, the DSN was designed to communicate
with "spacecraft traveling approximately 16,000 km (10,000
miles) from Earth. JPL diagrams state that at an altitude of
30,000 km, a spacecraft is always in the field of view of one of
the tracking stations.

The International Telecommunications Union, which sets aside
various frequency bands for deep space and near Earth use,
defines "deep space" to start at a distance of 2 million km from
the Earth's surface.

This definition means that missions to the Moon, and the
Earth–Sun Lagrangian points L1 and L2, are considered near
space and cannot use the ITU's deep space bands. Other
Lagrangian points may or may not be subject to this rule due to
distance.

II. DSN AND THE APOLLO PROGRAM

Although normally tasked with tracking unmanned spacecraft,
the Deep Space Network (DSN) also contributed to the
communication and tracking of Apollo missions to the Moon,
although primary responsibility was held by the Manned Space
Flight Network. The DSN designed the MSFN stations for
lunar communication and provided a second antenna at each
MSFN site (the MSFN sites were near the DSN sites for just
this reason). Two antennas at each site were needed both for
redundancy and because the beam widths of the large antennas
needed were too small to encompass both the lunar orbiter and
the lander at the same time. DSN also supplied some larger
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antennas as needed, in particular for television broadcasts from
the Moon, and emergency communications such as Apollo 13.

Excerpt from a NASA report describing how the DSN and
MSFN cooperated for Apollo.

Another critical step in the evolution of the Apollo Network
came in 1965 with the advent of the DSN Wing concept.
Originally, the participation of DSN 26-m antennas during an
Apollo Mission was to be limited to a backup role. This was
one reason why the MSFN 26-m sites were collocated with the
DSN sites at Goldstone, Madrid, and Canberra. However, the
presence of two, well-separated spacecraft during lunar
operations stimulated the rethinking of the tracking and
communication problem. One thought was to add a dual S-
band RF system to each of the three 26-m MSFN antennas,
leaving the nearby DSN 26-m antennas still in a backup role.
Calculations showed, though, that a 26-m antenna pattern
centered on the landed Lunar Module would suffer a 9-to-12
db loss at the lunar horizon, making tracking and data
acquisition of the orbiting Command Service Module difficult,
perhaps impossible. It made sense to use both the MSFN and
DSN antennas simultaneously during the all-important lunar
operations. JPL was naturally reluctant to compromise the
objectives of its many unmanned spacecraft by turning three of
its DSN stations over to the MSFN for long periods. How
could the goals of both Apollo and deep space exploration be
achieved without building a third 26-m antenna at each of the
three sites or undercutting planetary science missions?

The solution came in early 1965 at a meeting at NASA
Headquarters, when Eberhardt Rechtin suggested what is now
known as the "wing concept". The wing approach involves
constructing a new section or "wing" to the main building at
each of the three involved DSN sites. The wing would include
a MSFN control room and the necessary interface equipment to
accomplish the following:

1. Permit tracking and two-way data transfer with either
spacecraft during lunar operations.

2. Permit tracking and two-way data transfer with the
combined spacecraft during the flight to the Moon.

3. Provide backup for the collocated MSFN site passive
track (spacecraft to ground RF links) of the Apollo
spacecraft during trans-lunar and trans-earth phases.

With this arrangement, the DSN station could be quickly
switched from a deep-space mission to Apollo and back again.
GSFC personnel would operate the MSFN equipment
completely independently of DSN personnel. Deep space
missions would not be compromised nearly as much as if the
entire station's equipment and personnel were turned over to
Apollo for several weeks.

III. ANTENNAS

Fig 2: 70 m antenna at Goldstone

Each complex consists of at least four deep space terminals
equipped with ultra-sensitive receiving systems and large
parabolic-dish antennas. There are:

 One 34-meter (112 ft) diameter High Efficiency
antenna (HEF).

 One or more 34-meter (112 ft) Beam waveguide
antennas (BWG) (three operational at the Goldstone
Complex, two at theRobledo de Chavela
complex (near Madrid), and one at the Canberra
Complex).

 One 26-meter (85 ft) antenna.

 One 70-meter (230 ft) antenna (70M).

Five of the 34-meter (112 ft) beam waveguide antennas were
added to the system in the late 1990s. Three were located at
Goldstone, and one each at Canberra and Madrid. A second 34-
meter (112 ft) beam waveguide antenna (the network's sixth)
was completed at the Madrid complex in 2004.

In order to meet the current and future needs of deep space
communication services, a number of new Deep Space Station
antennas need to be built at the existing Deep Space Network
sites. At the Canberra Deep Space Communication Complex
the first of these antennas is currently nearing completion, and
a second has begun construction. The first of the new antennas
is scheduled to come online in September 2014, and the second
in 2016.

IV. CURRENT SIGNAL PROCESSING
CAPABILITIES

The general capabilities of the DSN have not substantially
changed since the beginning of the Voyager Interstellar
Mission in the early 1990s. However, many advancements in
digital signal processing, arraying and error correction have
been adopted by the DSN.

The ability to array several antennas was incorporated to
improve the data returned from the Voyager 2 Neptune
encounter, and extensively used for the Galileo spacecraft,
when the high-gain antenna did not deploy correctly.

The DSN array currently available since the Galileo mission
can link the 70-meter (230 ft) dish antenna at the Deep Space
Network complex in Goldstone, California, with an identical
antenna located in Australia, in addition to two 34-meter
(112 ft) antennas at the Canberra complex. The California and
Australia sites were used concurrently to pick up
communications with Galileo.

Arraying of antennas within the three DSN locations is also
used. For example, a 70-meter (230 ft) dish antenna can be
arrayed with a 34-meter dish. For especially vital missions, like
Voyager 2, the Canberra 70-meter (230 ft) dish can be arrayed
with the Parkes Radio Telescope in Australia; and the
Goldstone 70-meter dish can be arrayed with the Very Large
Array of antennas in New Mexico. Also, two or more 34-meter
(112 ft) dishes at one DSN location are commonly arrayed
together.

All the stations are remotely operated from a centralized Signal
Processing Center at each complex. These Centers house the
electronic subsystems that point and control the antennas,
receive and process the telemetry data, transmit commands,
and generate the spacecraft navigation data. Once the data is
processed at the complexes, it is transmitted to JPL for further
processing and for distribution to science teams over a modern
communications network.
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V. NETWORK LIMITATIONS AND CHALLENGES

Fig 3: 70m antenna in Robledo de Chavela,Community of Madrid, Spain

There are a number of limitations to the current DSN, and a
number of challenges going forward.

 The Deep Space Network is something of a
misnomer, as there are no current plans, nor future plans,
for exclusive communication satellites anywhere in space
to handle multiparty, multi-mission use. All the
transmitting and receiving equipment are Earth-based.
Therefore data transmission rates from/to any and all
spacecrafts and space probes are severely constrained due
to the distances from Earth.

 The need to support "legacy" missions that have
remained operational beyond their original lifetimes but
are still returning scientific data. Programs such
as Voyager have been operating long past their original
mission termination date. They also need some of the
largest antennas.

 Replacing major components can cause problems as it
can leave an antenna out of service for months at a time.

 The older 70M & HEF antennas are reaching the end
of their lives. At some point these will need to be
replaced. The leading candidate for 70M replacement had
been an array of smaller dishes, however more recently the
decision was taken to expand the provision of 34 BWG
antennas at each complex to a total of 4.

 By 2020, the DSN may be required to support twice
the number of missions it was supporting in 2005. The
2007–present global economic crisis has limited the
number of new missions somewhat. However, due to
decay and lack of replacement of the existing antennas
increased mission support will continue to be an ongoing
problem. New spacecraft intended for missions
beyond geocentric orbits are being equipped to use
the beacon mode service, which allows such missions to
operate without the DSN most of the time.

VI. THE  DSN DATA TYPES

The DSN is an extremely complex facility, but it becomes
more easily comprehensible if you recognize its seven data
types, as a context for learning about DSN subsystems, and
how they relate to each other. In the past, each of these seven
data types was associated with a separate DSN system. Today,
thanks to the Network Simplification Program, these have been
consolidated into two DSN systems: Uplink (The Uplink
Tracking and Command Subsystem, UPL) and Downlink (The
Downlink Tracking & Telemetry Subsystem, DTT).

Here is a brief discussion of the DSN data types that are
processed in the UPL and DTT:

1. FREQUENCY & TIMING DATA TYPE, F&T

Any computer system, whether desktop or super computer, has
an internal clock that directs every step of the computer's
operations. F&T is the DSN's "internal clock." With precision
and accuracy that are at the forefront of world class frequency
and timing science, the Frequency & Timing Subsystem is
essential to nearly every part of the DSN, enabling the other six
data types to exist.

At the heart of F&T are four frequency standards of which one
is prime and the other three are backups. These include the
hydrogen masers and cesium frequency standards. The master
clock assembly produces time codes using the frequency
standard as a reference. Every subsystem across the DSN, and
nearly every assembly have an input of F&T data in the form
of a reference frequency and/or time codes. Those subsystems
having time code inputs interface via time code
translators, TCTs.

F&T synchronization is managed among all three DSCCs and
JPL by keeping track of offsets in fractions of microseconds
resulting from comparison of local F&T data with reference
pulses received from Global Positioning System, GPS,
satellites.

2. TRACKING DATA TYPE, TRK

The TRK data type includes Doppler,         ranging, predicts,
and DSN antenna control.

Measurement of the Doppler shift on a
spacecraft's coherent downlink carrier allows determination of
the line-of-sight component of the spacecraft's velocity.
Routine measurement precision is on the order of fractions of a
millimeter per second.

Ranging tones uplinked and transponded by a spacecraft enable
navigators to determine an average distance to and from the
spacecraft, with a routine precision of about one meter.

Navigators use Doppler and range measurements to determine
a spacecraft's trajectory, and to infer gravity fields of bodies
that affect the spacecraft. Navigation team members create
ephemeris files that the DSN uses to generate antenna pointing
predicts and frequency predicts for uplink and downlink.
Predicts are sent to DSN sites to enable acquisition and
following of the spacecraft.

3. TELEMETRY DATA TYPE, TLM

The word Telemetry is derived from the Greek "tele" (far off),
and "metron" (measure). A spacecraft produces digital data to
represent engineering measurements, such as the temperatures
of parts of the spacecraft, and science data, such as images
from its cameras. The spacecraft places symbols on its radio
frequency downlink to represent the ones and zeroes that make
up this data. The DSN Downlink Tracking & Telemetry
subsystem recreates the spacecraft's digital data bit for bit by
recognizing the downlinked symbols and decoding them. DSN
then delivers the TLM data to the flight project for display,
distribution, storage, and analysis, supporting spacecraft
engineering managemnt and eventual publication of scientific
results

4. COMMAND DATA TYPE, CMD

Flight projects send digital data to the spacecraft via the DSN
Uplink Tracking & Command subsystem. Like telemetry-in-
reverse, digital bits generated by the flight project are sent as
CMD data to the spacecraft, which is able to recognize the bits
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as either flight software to load into it n-board computers, or as
commands to control the spacecraft's activities.

5. MONITOR DATA TYPE, MON

MON data reports on the operation and performance of the DSN
itself. The DSN Network Monitor & Control subsystem (NMC)
collects data from assemblies throughout its subsystems. This
MON data is used in various locations: within the DSCC to
watch and control its own activities; at the Network Operations
and Control Center at JPL for managing and advising DSN
operations, and in flight projects to help with realtime
coordination of operations. Flight projects typically select a
subset of MON data to distribute and store along with TLM data
to provide indications of, for example, the strength of the
spacecraft's signal as received by DSN at any given time.

6. RADIO SCIENCE DATA TYPE, RS

RS experiments use the spacecraft radio and the DSN together
as a science instrument. RS investigators remotely control
equipment in the DSN such as the Radio Science Receivers,
RSR, to capture and record data on the attenuation,
scintillation, refraction, rotation, Doppler shifts, and other
direct modifications of a spacecraft's radio signal as it is
affected by the atmosphere of a planet, the sun, moons, or by
structures such as planetary rings or gravitational fields.

Unlike the closed-loop receivers used by TRK and TLM, RS
uses open-loop receivers and spectrum processing equipment.
Rather than lock onto one discrete frequency, the open-loop
equipment can observe a range of frequencies.

The JPL Radio Science System Group has an informative
website.

7. VERY LONG BASELINE INTERFEROMETRY
DATA TYPE, VLBI

VLBI can be applied to a number of investigations. Two or
more widely separated DSN stations observe the same
spacecraft, or a quasar, at the same time, using open-loop
receivers, and record their data. The recorded

data is taken to a special-purpose computer called
a correlator for processing to produce a cross-correlation
fringe pattern. Further analysis can precisely determine the
relative position of the antennas. This investigation is
called geodesy. With the antenna positions known precisely,
VLBI can precisely determine the position of a spacecraft.
VLBI can also produce synthetic aperture results such as
images of astronomical objects.
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Abstract— In this paper, a new differential delay cell has been
proposed and 16-bit Digital Controlled Oscillator is designed.
The 16 bit DCO consist of 4-stage of differential delay cell in ring
string and a digital control scheme is used to improved noise
characteristics. The structure of the DCO utilizes dual delay path
techniques to achieve high oscillation frequency and a wide
tuning range. The proposed DCO circuits have been simulated in
SPICE with 0.35 µm and 0.5 µm technologies operating at supply
voltage of 3.5 V and 5 V respectively. CMOS DCO using 0.35 µm
and 0.5 µm parameters achieves a controllable frequency range
of [1.9512-4.4239] GHz and [1.7324-4.8649] GHz with a tuning
range of 2.4727 GHz (≈56%) and 3.1325 GHz (≈64%). The range
of measured output noise is -176.562 to -181.979 dB/Hz and -
173.565 to 180.463dB/Hz with the variation of controlled word
from ‘FFFFH’ to ‘0000H’ in 0.35 µm and 0.5 µm respectively.

Keywords- cmos, digital controlled oscillator, Dual delay
path technique, pll, voltage controlled oscillator.

I. INTRODUCTION

With the growing density of component in submicron
technology, the need for high operating speed and low power
is increased. With rising electronic computing power of very
large scale integration (VLSI) system such as laptops, cell
phones etc. the need for high frequency operation in such
system has rapidly increased.

Figure 1. Block diagram of a ADPLL
In order to afford such high performance circuits the
functional block such as clock recovery and clock generator
must operate at high frequency. Digital phase locked loop are
widely used in many Communication System to clock and
data recovery. As shown in figure 1 the ADPLL consists of
five blocks: a phase frequency detector (PFD), a time to digital
convertor (TDC), a digital loop filter (DLF), a DCO and a
frequency divider (FD). Digital controlled oscillator (DCO) is
most critical block in ADPLL. To implement a wide
frequency range ADPLL, the DCO must have a wide
oscillation frequency range. Digital controlled oscillators
(DCO’s) have been recently widely used in frequency
synthesis and clock recovery due to accurate frequency
locking and stability in operation as compared to analog
counter parts. This is achieved either through charging
MOSFET driving strength or fine tuning capacitive loading
[1]. The design topology of most DCO’s are based on inverter
based ring oscillators [2], and these suffer from the phase
noise and reduce their effectiveness in communication system.
A low noise, 900 MHz, voltage controlled oscillator (VCO)
fabricated in a 0.6 µm CMOS technology using a differential

delay cell with 450 MHz (≈50%) tuning range operating in the
range of 750 MHz to 1.2 GHz [3]. In this paper, 16-bit DCO
design using differential delay cell in 0.35 & 0.5 µm CMOS
process technology have been presented. This design used the
differential delay cell along with 16-bit digital control word
and provides controllable frequency range of [1.9512- 4.4239]
GHz and [1.7324-4.8649] GHz with a tuning range of 2.4727
GHz (≈56%) & 3.1325 GHz (≈64%).

The paper is organized as: Section II, represents the detail
circuit of proposed differential delay cell and dual delay path
technique. In section III the results of DCO have been
obtained and compared. Finally conclusions have been
presented in section IV.

II. DCO CIRCUITS

A. DCO design with differential delay cell: Figure 2 shows a
four input differential delay cell. The cell can be divided into
three sub-blocks; the differential input block, the CMOS Latch
block and the acceleration block. The differential input block
is composed of two NMOS transistors M5 and M6 and it is
used to accept the signal which comes from the Digital Loop
filter, the block of ADPLL.
A pair of PMOS Load transistor M1 and M4 is used to
constitute a CMOS latch block. The strength of Latch block is
controlled by the digital bits of pass transistor band
implemented by two sets of Parallel MOSFET switches for the
two feedback path by a 16-bit control register. The CMOS
latch block is major block in the delay cell and its strength will
affect the oscillation frequency. A pair of PMOS transistor M2
and M3 is added to PMOS load of the delay cell which is act
as an acceleration block. Acceleration block is speed up the
oscillation frequency and reduce the noise.

Figure 2. The four input differential delay latch cell for digitally controlled
oscillator (DCO)

B. High Speed DCO with Dual Delay Path

In the conventional ring oscillator, the oscillation frequency is
determined as:

Fosc = 1/2NƮ (1)
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Here Fosc is the oscillation frequency. N is the number of
stages and Ʈ is the unit delay time of a delay cell.  Therefore
the frequency of oscillator is depending on delay time of one
delay element. The delay time cannot be smaller than that of a
single inverter; so the maximum frequency of the oscillator is
limited by the delay time of the basic inverter delay cell. To
overcome this frequency limitation problem, skewed delay
scheme is used [3][4]. Figure 3 shows the DCO structure with
dual delay path technique. In the same DCO, the skewed delay
paths and normal delay paths existed and to construct the dual
delay path scheme. The DCO uses the even stage skewed dual
delay path scheme which enable higher operating frequency
and wider tuning range. The skewed signal is taken from
outputs of two stages before the current delay cell. This
skewed signal turn on the PMOS prematurely during output
transition. This compensate for the performance of PMOS
which is usually slower than NMOS. The output node of the
delay cell will be pre charged by the PMOS transistor M3 or
M4. As a result, the output node can charge to high voltage
faster and can obtain higher operating frequency. This
technique reduced the rise time of the output signal and
contributes to reducing the phase noise of the overall
oscillation [3][4]. When the skewed signal increases, the speed
and power consumption also increase when the skew is
excessive, speed is reduced because most of current flow
directly from the power supply of ground. For practical
applications, skewed should be small compared with the total
period to get higher speeds with allowable power consumption
penalty [4]. In figure 3, the normal delay paths are shown by
thick lines and skewed path are represented as thin lines.

Figure 3. DCO structure with dual delay path scheme.

Figure 4. The proposed four input differential delay latch cell for digitally
controlled oscillator (DCO).

Figure 4 shows the proposed delay cell. In the purposed delay
cell, modified the acceleration block and allowed the output
node discharge faster. A pair of NMOS M7 and M8 is added
to the acceleration block. They are used to pre discharge the
output nodes. Consequently the acceleration block can reduce
the rise time, even fall time of the output. Due to the effect of
pre-discharge, the oscillation frequency of the new delay cell
is higher than conventional delay cell. Figure 5 shows the
detailed DCO Design using a 4-stage ring of proposed
differential delay cell.
The range of measured output noise is -176.562 to -181.979 dB/Hz
and -173.565 to 180.463dB/Hz with the variation of controlled word
from ‘FFFFH’ to ‘0000H’ in 0.35 µm and 0.5 µm respectively.
These simulation results show the speed performance of the
proposed DCO is better than conventionalDCO.

Figure 5

III. RESULTS AND DISCUSSIONS

The 16-bit digital controlled oscillator (DCO) has been
simulated using Spice in 0.35 and 0.5 μm (micrometer)
technologies with supply voltage of 3.5V and 5V
respectively. Table 1 and 2 shows the impact of each control
bit on the output frequency of 16-bit DCO structure. The
frequency range of [1.9512-4.4239] GHz and [1.7324-
4.8649] GHz with a tuning range of 2.4727 GHz (≈56%) and
3.1325 GHz (≈64%) is achieved in 0.35 and 0.5 μm
technologies. Figure 6 & 7 shows the relationship between
control word and output frequency. The output waveform of
16-bit DCO’s are shown in figure 8 and 9. It has been
observed from the results that with decrease in control bits
the output frequency increased and output noise decreased.
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Table 1 16-bit DCO Impact of control bit on output frequency
in 0.35 μm technology

Figure 6 Relationship between output frequency and                     control
word.

Control bits
Conventional

DCO
Proposed

DCO
CB12-

15
CB

8-11
CB
4-7

CB
0-3

Frequency
(GHz)

Frequency
(GHz)

F F F F 1.5672 1.7324

F F 3 3 1.5692 1.7335

F 0 0 0 1.6073 1.7758

D 0 0 0 1.7012 1.8792

C 0 0 0 1.7516 1.9353

A 8 8 8 1.8386 2.0304

A 8 0 0 1.8397 2.0323

A 4 0 0 1.8552 2.0482

9 0 0 0 1.9350 2.1368

6 6 6 6 2.1468 2.3756

5 5 0 0 2.2589 2.5001

5 1 0 0 2.2836 2.5292

4 8 0 0 2.3516 2.6088

4 5 0 0 2.3829 2.6460

3 8 0 0 2.5312 2.8153

1 5 1 2 3.4821 3.8913

0 0 0 0 4.4916 4.8649

Table 2 16-bit DCO Impact of control bit on output frequency
in 0.5 μm technology

Control bits
Conventional

DCO
Proposed

DCO
CB12-

15
CB

8-11
CB
4-7

CB
0-3

Frequency
(GHz)

Frequency
(GHz)

F F F F 1.7787 1.9512

F F 3 3 1.7838 1.9545

F 0 0 0 1.8226 1.9923

D 0 0 0 1.8846 2.0659

C 0 0 0 1.9214 2.1017

A 8 8 8 1.9717 2.1587

A 8 0 0 1.9743 2.1623

A 4 0 0 1.9830 2.1725

9 0 0 0 2.0341 2.2278

6 6 6 6 2.1470 2.3559

5 5 0 0 2.2078 2.4248

5 1 0 0 2.2236 2.4421

4 8 0 0 2.2576 2.4827

4 5 0 0 2.2706 2.4987

3 8 0 0 2.3324 2.5752

1 5 1 2 2.8942 3.0495

0 0 0 0 4.0345 4.4239
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Figure 7 Relationship between output frequency and                     control
word.

(a) Output waveform at 0000H of 0.35 µm

(b) Output waveform at 0000H of 0.5 µm
Figure 8. (a)-(b) Output waveform for 16-bit  conventional digital controlled

oscillator (DCO)

(a) Output waveform at 0000H of 0.35 µm

(b) Output waveform at 0000H of 0.5 µm
Figure 9. (a)-(b) Output waveform for 16-bit proposed digital controlled

oscillator (DCO)

IV. CONCLUSIONS

In this paper, a new 16-bit DCO was designed with
differential delay cell. In new differential delay cell, a pair
of NMOS transistor is added to acceleration block which
reduce rise time and fall time of output signal. This
increases the oscillation frequency and reduces the output
noise of DCO. DCO circuits have been designed in Spice
with 0.35μm and 0.5μm technologies with supply voltage
of 3.5V and 5V respectively. CMOS DCO using 0.35 µm and
0.5 µm parameters achieves a controllable frequency range of
[1.9512-4.4239] GHz and [1.7324-4.8649] GHz with a tuning
range of 2.4727 GHz (≈56%) and 3.1325 GHz (≈64%). The
range of measured output noise is -176.562 to -181.979 dB/Hz
and -173.565 to 180.463dB/Hz with the variation of controlled
word from ‘FFFFH’ to ‘0000H’ in 0.35 µm and 0.5 µm
respectively. The proposed DCO shows the features of wider
operating frequencies and lower output noise for high frequency
application.
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Abstract— this paper presents a novel approach to reduce the
Technical loss of a rural distribution substation. Today Most of
distribution utilities suffering due to high level of losses. Our main
concern is about technical losses in this work. This paper shows a
simple method to reduce losses by re constructing the distribution
network. We study the whole network and identify the area of
high technical losses and evaluate the losses. We applied HVDS
methods to reconfigure the distribution substation and feeder
separation.

Keywords- R-APDP, HVDS, LVDS, distribution transformer,
Feeders, and AB cables etc.

I. INTRODUCTION

Today we are not able to fulfil our demand of electrical
power of consumers. There many challenges in this work like
high T&D losses and non-realization of amount for the billed
amount. After the independence of India our main concern was
to increase generation and we invest major amount in
increasing the generation of power.  Investment in the
Transmission and distribution sector was very low, as a result
we lake behind in this area. Our distribution system is not able
to meet present demand and supply fulfilment of consumers.
Especially in the rural area we face high distribution losses due
to many reasons. Old conductor and under size of cable is
major cause of technical losses and faults in the rural area. Old
LT feeder length has a long length more than 25 km in rural
area that is the major cause of low voltage and power factor at
end consumer.

Based on above fact we decided to eliminate technical losses
in rural area. We collect the data from Naguran feeder from
Jind district, Haryana. Our main aim in this work is to reduce
the Technical losses up to nominal level and make the
distribution system more reliable.

II. THEORETICAL BACKGROUND

In the 11th plan of plan of India government has decided to
continue its R-APDP (Accelerated Power Development and
Reforms Programme), program for sustained loss reduction in
India [1, 2].

 HVDS system is the system to convert LT feeder To HT
feeder to reduce power loss and reduction of the length of
the feeders.

 DT is abbreviation used for Distribution Transformer; its
main function is to distribute the power in the distribution
area.

 Feeder may be defined as a tie line between DT and
substation transformer.

 Feeder separation is process of shorting the length and
increasing the no. of feeder to reduce unwanted voltage
drop and losses.

 LVDS is low voltage distribution system applied for
power distribution in rural area.

Today main aim of the government is to reduce loss in
distribution system, so government decided to remove old
system with new HVDS with the norms of R-APDP.

III. METHODOLOGY AND DATA COLLECTION

We carried out our work with a well-planned methodology.

The methodology used is shown below with a suitable
diagram.

Fig.1 Methodology Diagram

1. Study of feeder and substation.

2. Layout design & study.

3. Data collection.

4. Report generation and loss calculation.

5. Purposed design.

6. Implementation of loss reduction method.

First of all we identified the different feeder of substation.
After tagging of lines and DT we carried out a detailed study of
design layout of the feeder. Then we collect the data of power
consumption in both the feeder of substation. After collecting
the data we calculate the distribution loss of the substation.
Loss level provides us information about major area of losses.
Then we purposed new design approach for loss reduction.
During our study of the network we found that whole network
can be divided in two regions, terminal T1 and Terminal T2.
We carried out loss level in these two terminals.

For calculating the T&D loss we use the formula given below:-

Total Loss = DT METER ENERGY-TOTAL
CONSUMPTION BY CONSUMER (Ei – Ec)…   (1) [2]

Total Loss % = (Ei – Ec)*100/Ei ……………… (2) [2]
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Ei = DT METER ENERGY.

Ec = TOTAL CONSUMPTION BY      CONSUMER.

Fig. 2 Old Distribution system diagram of Feeder

Total outgoing supply from T1 =
87070+516800+13390+427890+35040+47920+802380+8937
0 = 2019860 kWh

Total outgoing supply from T2 =
27642+42404+42058+533380 = 645484 kWh

Losses of main-I feeder = 2019860-2019154 = 706 kWh

Percentage losses = 706/2019154*100 = 35%

Losses of main-II feeder   = 645484-645167 = 317 kWh

Percentage losses = 317/642308*100 = 49%

Thus the bus-bar losses of both the feeders have been
calculated in terms of percentage. There are mainly three types
of consumers in the region. Their total units consumed/billed
have been recorded from the log sheet and the following results
have been obtained.

S.No.
Number of

consumers
Type of consumer Units billed

1 880 Domestic 233338

2 136 Commercial 52253

3 12 Small power 41045

Table 1. Details of Billed Units

Total units billed= (233338+52253+41045) kWh = 326636
kWh

Difference= (516800-326636) kWh = 190164 kWh

Percentage losses= 190164/516800*100= 37%

AAAC CONDUCTOR, Before Re networking

Sl.No. Conductor size

1 34 Sq.mm (7/2.50mm)

2 55 Sq.mm (7/3.15mm)

3 100 Sq.mm (7/4.26mm)

From the above calculation we can conclude that the
substation is suffering from high level of losses. The conductor
sizes of the distribution lines are also not sufficient to supply
power. Power factor is also low and lastly the voltage drop at
the end of distribution lines.

IV. PURPOSED DESIGN AND PARAMETERS

The Result observed from losses of the substation we evaluate
the faults in the design of the substation. To reduce losses we
suggest a new design which has following changes from old
design:

Fig.3 New Proposed 33 KV line Feeder

 The 33 KV input feeder is built in the middle of feeder.

 The entire feeders are segregated from each other.

 Lengths of feeders are reduced 3 to 10 km from 25 km.

 AAAC conductor is replaced by ACSR conductors.

 For power factor improvement Capacitor bank is also
installed.

 Parallel distribution lines are given to all other rural area
consumers to reduce voltage drop.

V. RESULTS

After applying the new design methodology we observe the
level of substation and the result was quite positive. Our aim of
reducing the loss was full filled. The level of loss was reduced
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up to 14%-20% in different DTs.  Voltage drop at the end of
long lines is also come to nominal valve above 200 V.

Secondly installing new ACSR conductors reduced the cost
and improves the power distribution capacity of the substation.

ACSR CONDUCTOR, After Re networking

Sl. No Conductor size

1 30Sq.mm (7/2.50mm)

2 50 Sq.mm (7/3.15mm)

3 100 Sq.mm (7/4.26mm)

This design improves power supply reliability and stability
of the system. New conductor improve mechanical strength of
the lines

VI. CONCLUSIONS AND FUTURE DIRECTIONS

So we conclude that in the old design the major portion was the
technical loss due to many faulty and old technology and
conductors. The design produces a method of removing losses.

The remaining loss in the system is non –technical losses.
These have several reasons like theft, tapping, meter tempering
and non- billing etc. so we can further work to reduce these
losses. Technical loss have nominal range , now non- technical
loss must be reduced.
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Going Driverless With Sensors

Priyanka1, Neetu Sharma2
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Abstract: This paper explores the impact that has been working
towards the goal of vehicles that can shoulder the entire burden
of driving. Google driverless cars are designed to operate safely
and autonomously without requiring human intervention. They
won’t have a steering wheel, accelerator or a brake pedal because
they don’t need them, software and sensors do all the work. It
takes you where you want to go at the push of a button. This
Technology step towards improving road safety and transforming
mobility for millions of people.

Index Terms: Artificial intelligence, Hardware Sensors, Google
Maps, and Google Driverless Car.

I. INTRODUCTION

It wasn’t that long ago when road Maps may become extreme
valuable as Antiques. A couple of months ago a Google CEO
Larry Page drives in a car around to pick up a friend of his. This
car has one special feature; there is no driver at all. The car drove
Larry’s friend twenty miles to Google without a driver. We will
dream this about decades. Already we have seen a host of
advancements to make safer drive like Lane assists, parking
assists or even collision prevention assistance. With more
advance technologies that finds greater emergence, future
roadways and become a mesh network along autonomous
vehicles. They share information with each other and large
network speed, breaking and other variables and move in a
coordinated formation. Here we are talking about Google
driverless car. A world with increasingly connected climate, cars
take over, where humans are out of equation.

II. AUTONOMOUS VEHIVCLE

An Autonomous vehicle (sometimes referred as automated car or
self driving car) is a robotic vehicle that is designed to fulfilling
the transportation capabilities without a human operator.
Qualifying to it as fully autonomous, vehicle must be able to
navigate without human input to the destination that is
predetermined over unadapted roads and is capable to sense the
environment. Audi, BMW, Google, Ford are some of the
companies developing and testing these vehicles. Technologies
making a system fully autonomous are Anti-Lock  Brakes (ABS),
Electronic Stability Control (ESC), Cruise control, Lane
Departure Warning System, Self Parking, Sensors, and
Automated Guided Vehicle Systems.

III. GOOGLE DRIVERLESS CAR EXPLAINED

Only with occasional human Intervention, Google’s fleet of
robotic Toyota Cruises has logged more than 190,000 miles
(approx. about 300,000 Km), driving in busy highways, in city
traffic and mountainous roads. In a near future their driverless
car technology could change the transportation. Director of The
Stanford Artificial Intelligence Laboratory, Sebastian Thrun
guides the project of Google Driverless Car’s with elucidations:

 Steering can be done by itself, while looking out for
obstacles.

 For corrections of speed limit, it can accelerate by itself.
 On any traffic condition it can GO or STOP by itself.

Figure 1: Google Driverless Car
IV. UNDER THE BONET

It integrates three constituents:

 Google Maps
 Hardware Sensors
 Artificial Intelligence

GOOGLE MAPS: A self‐ driving computerized car has unveiled
by Google; which has no wheel for steering, brake or accelerator,
just has buttons to start, stop, pullover and a computer screen to
show the route. Through GPS and Google maps to navigate. A
Google map provides the car with information of road and
interacts with GPS to act like a database.

HARDWARE SENSORS: Real time and dynamic
Environmental conditions (properties) attained by the car. To
need real time results, sensors are attempted to create fully
observable environment. These hardware sensors are LIDAR,
VEDIO CAMERA, POSITION ESTIMA-TOR, DISTANCE
SENSOR, and COMPUTER.

LIDAR: (Light Detection And Ranging) also LADAR is an
optical remote sensing technology which is used to measure the
distance of target with illumination to light in the form of pulsed
laser. It is a laser range finder also known as “heart of system”,
mounted on the top of the spoiler. A detailed #-D map of the
environment is generated by the device VELODYNE 64-beam
Laser (for autonomous ground vehicles and marine vessels, a
sensor named HDL‐64E LIDAR is designed for obstacle
detection and navigation. Its scanning distance is of 60 meters (~
197 feet). For 3D mobile data collection and mapping application
this sensor becomes ideal for most demanding perceptions due to
its durability, very high data rates and 360 degree field of view.
One piece design patented the HDL‐64E’s uses 64 mounted
lasers that are fixed and each of it is mounted to a specific
vertical angle mechanically with the entire spinning unit, to
measure the environment surroundings. Reliability field of view
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and point cloud density is dramatically increased by using this
approach.)High resolution maps of the world are combined by
the car laser measurement to produce different types of data
models that allows it to drive itself, avoiding obstacles and
respecting traffic laws. A LIDAR instrument consists of a Laser,
Scanner and a specialized GPS receiver, principally.

Figure 2: HDL 64E Lidar

V. HOW IS LIDAR DATA COLLECTED?

A beam of light is reflected by the surface when it encounter with
the Laser that is pointed at the target area.

To measure the range, this reflected light is recorded by a sensor.
An orientation data that is generated from integrated GPS and
Inertial Measurement Unit System scans angles and calibration
with position. The result obtained is a dense, and “point cloud”
(A detail rich group of elevation points consists of 3D spatial
coordinates i.e. Latitude, Longitude and Height).

VIDEO CAMERA: A sensor that is positioned near to the Rear-
view mirror that detects the upcoming traffic light. It performs
the same function as the mildly interested human motorist
performs. It reads the read signs and keeps an eye out for
cyclists, other motorists and for pedestrians.

POSITION ESTIMATOR: An ultrasonic sensor also known as (
heel Encoder) mounted on the rear wheels of vehicle, determines
the location and keep track of its movements .By using this
information it automatically update the position of vehicle on
Google Map.

DISTANCE SENSOR (RADAR): Other sensors which include:
four radars, mounted on both front and rear bumpers are also
carried by this autonomous vehicle that allows the car to “see”
far enough to detect nearly or upcoming cars or obstacles and
deal with fast traffic on freeways.

AERIAL: A highly accurate positioning data is demanded by a
self – navigating car. Readings from the car’s onboard
instruments (i.e. Altimeters, Tachometers and Gyroscopes) are
combined with information received from GPS satellites to make
sure the car knows exactly where it is.

COMPUTER: Car’s central computer holds all the information
that is fed from various sensors so to analyze the data, steering
and acceleration and brakes are adjusted accordingly. Not only
traffic laws, but also the unspoken assumption of road users is
needed to understand by the computer.

ARTIFICIAL INTELLIGENCE: Artificial Intelligence provides
the autonomous car with real time decisions. Data obtained from
the Hardware Sensors and Google Maps are sent to A.I for
determining the acceleration i.e. how fast it is; when to slow

down/stop and to steer the wheel. The main goal of A.I is to
drive the passenger safely and legally to his destination.

VI. WORKING OF GOOGLE CAR
 Destination is set by “The Driver” and software of car

calculates a route and starts on its way.
 LIDAR, a rotating, roof mounted sensor monitors and

scanners a range of 60-meters around the surroundings of car
and creates rudimentary detailed 3-D map of immediate
area. An ultrasonic sensor mounted on left rear wheel
monitors movements to detect position of the car relative to
3-D map.

 DISTANCE SENSORS mounted on front and rear bumpers
calculate distances to obstacles.

 All the sensors are connected to Artificial intelligence
software in the car and has input from Google VIDEO
CAMERAS and street view.

 Artificial Intelligence stimulate the real time decisions and
human perceptions o control actions such as acceleration,
steering and brakes.

 The surface installed in the car consults with Google Maps
for advance notification of things like landmarks, traffic
signals and lights.

 To take control of the vehicle by human is also allowed by
override function.

Figure 3: How it Works
VII. AN END TO TRAFFIC JAMS FOREVER

Autonomous cars will be able to “talk” to each other and
navigate safely by knowing where they are, by using RADAR,
CAMERAS, GPS, SENSORS and Wireless Technology in
relation to other
vehicles and by means with connectivity they can communicate
with obstacle like traffic signals. As a result traffic flow becomes
smoother; an end to traffic jams and greater safety would be
achieved by illuminating the frustration and dangerous driving
that’s often triggered by sitting in heavy congestion for ages.
When it comes to sustainability, the self‐driving car also holds
great promise by figuring out the most –direct, least traffic
jammed route by driving without quickly accelerating
or breaking too hard, all which leads to saving on fuel
consumption.
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Figure 4: Going Driverless on road

VIII. TRIALS AND TRIBULATIONS
We seldom think about , what needs to be happen behind the
scenes to bring this potentially life‐changing technology to the
market , while it’s easy to get lost into it. Ahead of the Law is the
major problem to this technology, as Lawmakers have a huge
impact on innovation. In the US most federal and state
automobile Laws assume a human operator. Before the
technology can be Commercialized these need to be repealed. To
legalize the operation of autonomous cars on the roads, Nevada
became the first state in 2012. An attempt to gain state support
for similar changes in Law, Lobbyists from Google have been
travelling around other states and targeting Insurance comp-anise
as well. The technology also poses serious puzzle to Insurance in
terms of Regulatory issues and Liability.

IX. CONCLUSION
This paper explained about Google Driverless car revolution
which aims at the development of autonomous vehicles for easy
transportation without a driver. For the economy, society and
individual business this autonomous technology has brought
many broad implications. Cars that drive themselves will
improve read safety, fuel efficiency, increase productivity and
accessibility; the driverless car technology helps to minimize loss
of control by improving vehicle’s stability as these are designed
to minimize accidents by addressing one of the main causes of
collisions: Driving error, distraction and drowsiness. But still
these cars have a lot of hurdles to go through before they became
everyday technology.
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Dynamics of the soft contact interacting with rigid body
Using bond-graph & finite element analysis
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Abstract: In this paper, research in the dynamics of soft contact
interacting with rigid body with advantage of bond-graph and
finite element analysis is reviewed. A brief summary of bond
graph and finite element analysis is presented. Finite element
analysis (F.E.A.) of soft material is done to obtain the stiffness,
mass, & damping matrices. For dynamics of soft material,
matrices obtained by F.E.A is used in bond-graph as C-field, I-
field, & R-field. The model is tested through simulation.
Simulation code is developed in MATLAB.

Key words: Bond-graph, finite element analysis, soft contact, C-
field, I-field, R-field.

I. INTRODUCTION

Soft contact interaction plays an important role in many
applications. During the soft contact interaction, the contact
force is distributed over an area of contact unlike the hard
contact, where the contact force is considered to occur at a
point. The estimation of contact force and its distribution
requires knowledge of contact characteristics, including
relationship between forces and contact area and pressure
distribution profile at the contact interface. It is therefore quite
interesting to analyze the contact mechanics of rigid bodies
interacting with soft materials, especially when viewed from
the perspective of robotics and control.

The soft material in between the object and robotic fingers
affects the kinematics and dynamics of the system during
grasping and manipulation. The deformation effect of soft
material of robotic fingertips is a useful feature in general
robotic application. Moreover, soft material contact mechanics
plays an important role in grasping stability as well as safe
object handling during manipulation. However, the
deformation effect of soft material during the contact tasks is
not well understood and hence is drawing a lot of research
attention in robotics, especially due to its applications in
biomechanics and prosthetics. The development of forces and
moments at the contact interface due to the change in the
contact area during manipulation also needs analysis.

The conventional approach so far has been to consider soft
contact based on point contact. Hertz first studied contact
mechanics in 1882, based on contact between two linear
elastic materials [1]. Hertz’s model can be used to predict the
elasticity at each contact as well as the pressure distribution
across each contact patch. Later, the study of contact
mechanics became a branch in mechanics [1]. Kwi-Ho Park,
Byoung-Ho-Kim, and Shinichi Hirai [2] developed a
hemisphere-shaped soft fingertip for soft fingers and presented
its modeling based on force distribution. Assuming that the
materials of soft fingers, e.g. Rubber, Silicon and human tissue
are nonlinear elastic, they proposed a relationship between the

normal force and area of contact. Nicholas Xydas and Imin
Kao proposed a soft-contact model for soft fingers [3]. M. R.
Cutkosky [4], Nicholas Xydas and Imin Kao [3] continued
with the conventional approach in their contact models. The
conventional approach, however, is not able to provide
answers to questions of area generated during contact,
generation of forces and their distribution at the area of
contact interface, and so on.

In this paper, modeling of the system dynamics during the soft
contact interaction between a rigid body and a soft material is
carried out using the Bond Graph technique and Finite
Element method. The Finite Element method is convenient for
static analysis, and can be employed to discretize the elastic
continuum [5]. One can obtain characteristics of inertia,
stiffness and damping, based on such discretization. The
models are of special significance for (1) design and analysis
for robotics hand development for dexterous manipulation,
soft fingertips, etc., and (2) the control of robotic manipulation

.

II. FINITE ELEMENT ANALYSIS

The finite element method has become a powerful tool for the
numerical solution of a wide range of engineering problems.
In this method, a continuum is discretized into simple
geometric shapes called finite elements. The main emphasis in
this paper is to analyze the effect of soft material, specially the
deformation of soft material under the action of contact
forces[5]. The material properties and the governing
relationships are considered over these elements and expressed
in terms of unknown values at element corners. An assembly
process, element connectivity, duly considering the loading
and constraints, results in a set of equations. Solution of these
equations gives us the approximate behavior of the continuum.
After discretizing the region, finite element analysis (F.E.A.)
of soft material is done to obtain the stiffness, mass, &
damping matrices. The element stiffness and mass matrices
can be calculated as[5]

Ie =
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Where te is the element thickness, Ae is the area of the
element, D is the material property matrix, and, B is the
element strain-displacement matrix. Using the element
connectivity information, the global stiffness matrix can be
calculated by placing the element stiffness matrix in the
appropriate locations in the global matrix. By considering the
minimum potential energy approach the Finite element
equations are developed after a consistent treatment of the
boundary conditions[5].

KQ = F

K is global stiffness matrix, F if global load vector and Q is
the global displacement vector. In this paper, the Finite
Element method is integrated with Bond graph for dynamic
analysis of the soft material during contact interaction.

III. BOND-GRAPH MODELING

The Bond graph technique is especially convenient and
computationally advantageous for dynamic analysis[6-8].
Bond graph is the pictorial representation of the dynamics of
the system and are convenient for modeling of physical system
dynamics in multiple energy domains as mentioned in table-1.
A Bond graph model is based on the interaction of power
between the elements. The method of Bond graphs is an
attractive and powerful technique as it offers a unified
framework for modeling the mechanism, and, the actuation
and control systems due to its capability of handling multi-
energy domains and depiction of cause and effect. Due to
these advantages the Bond graph technique is used for
modeling of soft contact.

Table 1: Energy and power parameters

Stiffness, mass, & damping matrices obtained by F.E.A. will
be used as C-field, I-field, & R-field in bond-graph.

IV. INTEGRATION BOND-GRAPH WITH F.E.A

Modeling of the system is done with Bond graph Technique.
Bond graph is the pictorial representation of the dynamics of

the system. Bond graphs are used for modeling of physical
system dynamics in multiple energy domains. A bond graph
model is based on the interaction of power between the
elements. The bond graph technique was developed in 1959 by
Professor Henry Paynter[6,7]. The method of Bond graphs is
an attractive and powerful technique as it offers a unified
framework for modeling the mechanism, and, the actuation
and control systems due to its capability of handling multi
energy domains[6-8]. Cause-effect relationships are also
depicted and help in deriving the system equations in an
algorithmic manner. Bond Graphs can be easily extended to
nonlinear systems.

Sometimes the graphical representation of large physical
systems becomes very complex if made by scalar bond graph.
It is convenient and advantageous to have more compact
representation. This compact graphical representation is called
multi-bond graphs. A multibond is represented by a harpoon
arrow made of two parallel lines and its bond strength is
indicated in between them. In this paper, we depict the scalar
bond by a thin harpoon arrow and the multibond with three
scalar bonds by a thicker harpoon arrow. The strength 3 is not
explicitly depicted on the graph in order to avoid clutter.
Wherever the bond strength exceeds three, it is explicitly
depicted on the multibond.

Fig. 1: Notation for scalar and multibonds

V. EXAMPLE

For checking the validity of the proposed model, an example
of soft contact interaction is considered from a robotics
perspective.

The soft material of dimensioning, length 0.05 m, thickness
0.01 m and width 0.005 m is considered. The soft material is
divided into right angled triangular elements of base
0.0025mm and height 0.005 mm. Base of the soft material is
assumed fixed. Under the action of normal force, the behavior
and deformation of the material is analyzed. Using Finite
Element Method the

force deformation relation is investigated. Finite Element
method has been integrated with Bond graph for dynamic
analysis.

MATERIAL: Silicon Rubber is considered as a soft material

for analysis of soft modeling. Young modulus of elasticity

( E ) = 1000 N/m2 and Poisson’s ration ( ) = 0.48.
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Fig. 3 C-field

Fig. 4 R-field

Fig. 2 Discretized

System equations are derived algorithmically from the Bond
graph model. The MATLAB coding for simulations has been
prepared directly from the bond-graph mode

VI.SIMULATION AND RESULT

The models have been tested through simulation. Simulation is
done using MATLAB and results are discussed here. The total
simulation time is taken as 10 seconds. The results are shown
graphically at 10 intermediate instances of time.

CASE 1:- Here initially a point load of 2N is assumed acting
on node 11, i.e 11th point of first layer. Deformation of the
layer is analyzed at equal interval of time. This deformation of
layers at different intervals of time is shown in Figure. The
damping is also considered as R=10N·s/m.
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Fig. 5: Deformation of layer
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Fig. 6 Deformation of node 11

CASE 2:- Here initially a square block is assumed resting on

soft material over the nodes 11 and 12 of first layer.

Deformation of the layer is analyzed at equal interval of time.

The damping is also considered as R=10N·s/m.
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Fig. 7 Deformation of layer
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CASE 3:- Here initially a cylinder is assumed resting on soft
material over the nodes 11 of first layer. Deformation of the
layer is analyzed at each time step. The damping is also
considered as R=10N·s/m.
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Fig. 8 Deformation of layer

VII.CONCLUSION

Modeling of contact interaction is one of the most important
subjects in dexterous manipulation because grasping and
manipulation are dictated by contact behavior. In case of soft
contact, the contact force is distributed over an area of contact
due to the effect of material compliance. Modeling of this
aspect is indeed a challenging task.

 Modeling of soft material during contact interaction
is carried out in this paper using Bond graphs.

 Finite Element Method is used for establishing force-
deformation relationship during contact, as the
deformation occurs when the rigid body interacts
with soft material.

 The models have been tested through simulation.
Simulation code has been developed using MATLAB
and results are plotted, analyzed and discussed.
During deformation of the material, the effect of
compliance under compatibility conditions is
observed.
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Abstract: Desktop and laptops have been around for more than
two decades now everybody agrees that they have overstayed
their welcome by a few years. In our leading generation they do
not want to carry heavy weight machines for their jobs and other
works but the E-BALL technology takes the computing to the
next level. E-ball technology is the most prodigious research
artifact imminent in the arena of personal computers (PC).
The E-Ball concept pc is a sphere shaped computer which is the
smallest design among all the laptops and desktops. This
computer has all the feature link a traditional computer elements
like keyboard or, mouse., dvd, large screen display

KEY WORDS

E-ball technology, holographic display, laser keyboard, LCD
projector.

I. INTRODUCTION

E-Ball is one of the ingenious emerging technologies designed
by Apostol Tnokovski, a 31 year old Macedonian product
designer. This sphere shaped PC is predominantly grounded on
the laser rays technique and dwells all the necessary and vital
features which a normal computer possesses. In other words, a
complete computer is veiled inside it. Principally designed for
Microsoft Windows Operating System, this sophisticated
technology does not comprise of any external display unit. A
button is provided for the purpose of projection through LCD
projector. On pressing this button, the projector will pop up
which will focus the computer screen on the wall. Navigation
keys are provided for adjustment operations.

This technology is astounding and exclusive in a way that it
consists of a paper sheet holder which divides into three pieces
like an umbrella just after popping up, and it will show desktop
on the paper sheet in the absence of any wall. This paper
holder can also act like a screen for making exquisite
presentations or watching movies. This technology is the
eighth wonder which can revolutionize the world sooner prove
to be efficacious in years to come.

II. FEATURES OF E-BALL

E-ball technology includes the following features:

A holographic display: Holographic display is an authentic
three-dimensional (3D) display technology that expounds all
depth cues devoid of any special glasses. It offers an innate 3D
experience for multifarious spectators.

Optical Mouse: Adopting the concept of light-emitting diode
(LED) and an optical sensor instead of the outmoded mouse
ball, optical mouse is a precocious computer pointing device
whose movement detection is attainable by apperceiving the
modifications in the reflected light, rather than by deciphering
the motion of a rollinig sphere.

350-600 Gigabytes of Hard Disk Drive: It is a data storage
device comprehending the capacity in the range of 300-650 GB
used for retrieving digital information utilizing expeditiously
rotating disks smeared with magnetic material.

Gigabytes of RAM: This petite PC consists of 5 Gigabytes of
RAM which is an abbreviation for random access memory. It
is the dominant and most congruous type of memory endowed
in computers which can be accessed randomly without
touching any of the preceding bytes.

50 Watt speakers: Prominently known as multimedia speakers,
these speakers are external to a computer that sabotages the
lower fidelity built-in speaker which often has a low-power
internal amplifier.

LAN and WLAN card and a Web cam: LAN and WAN cards
are hardware devices which can be consolidated into the main
hardware of the computer and acquire connection with
computer network. A video camera that bolsters its image in
real time to a computer network is a webcam. A webcam is
extensively connected by a USB cable or FireWire cable unlike
an IP camera where a direct connection using Wi-Fi or
Ethernet is obligatory.

LCD projector: A device that avails a liquid crystal display
technology for projecting videos, whist and static images along
with auxiliary data onto a screen is known as an LCD projector
Metal halide lamp or similar to it is used to spawn light, which
outstrips polarized light through three LCD panels. These
panels judiciously allow pixels of blue, red and green light to
pass through another prism that amalgamates the colors and
projects them onto a remote surface.

HD DVD Recorder: High Definition DVD recorder
exemplarily refers to an independent unit that resembles and
functions like a VCR. Rather than a video tape, it records onto
a DVD disc. Any analog video source can be used by DVD
recorders for the utility of recording.

Integrated graphic card and sound card: A sound card is an
integrated circuit, also called an expansion card, which
dispenses a computer with the competence to beget sounds that
can be heard by the user either over speakers or headphones. A
graphic card is a dole of hardware installed in a computer that
is culpable for rendering the image on the display screen.

Power port: Electronic devices such as portable DVD players
can be plugged in using power ports.

Paper sheet holder: The paper holder acts like a screen for
forging splendid presentations or watching movies. In this
petite PC, a paper sheet holder is incorporated which gets
segregated into three pieces like an umbrella just after it pops
up, and displays the desktop on the paper sheet in the absence
of any wall.

Modem port: Using standard telephone service, modem port is
used for connecting PC to the Internet. The computer can call
an Internet service provider (ISP) to deliver the desired
information over voice lines with the help of it.

S-video port: Popularly known as S-Video and super video,
separate video is an analog video transmission that hauls
standard definition video customarily at 480i or 576i
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resolution.

Fig. 1: Rear, front and side view of E-Ball PC

Dual core processor: A dual core processor is a central
processing unit consisting of two disassociated cores on the
same die, possessing its own cache. There are two imperforate
execution cores instead of one, each with an autarchic interface
to the front side bus which makes it pertinent for multitasking
environments.

Laser keyboard: It is utterly a concept keyboard that is
discernible when the pc is working. The keyboard is not
physical, it is interpreted by lasers. It recognizes your fingers
with an aid of an IR sensor when you are typing at an
appropriate place, while the mouse is a pop out wonder
fabricating this as an existing morsel of technology.

III. WORKING OF E-BALL

To reinstate grotesque and walloping PC’s, Apostol decided to
contrive the smallest pc ever. E Ball concept pc is sphere
shaped as in Apostol’s conviction; spherical shape entices
everyone’s attention. It doesn’t require a physical keyboard or
mouse.

Fig: 2. the activation of E-ball PC

Working of an e-ball is as follows:

Display unit: Devoid of any external display unit, it has a
button which on pressing pops up a projector that focuses the
computer screen on the wall. For adjustment operations,
navigation keys are also bestowed.

Paper sheet holder: It is at the back of PC and is pragmatic in
the absence of a wall for projection. The lower part needs to be
pressed for opening the holder. By pressing and holding the
on/off button for five seconds the Pico projector will recur. It
divides into three pieces like an umbrella just after barging in,
and it exhibit desktop on the paper sheet. It can act as a source
for portraying presentations or watching shows and movies or
chatting on the net.

Fig 3: the paper sheet Holder

Laser keyboard: This keyboard is based on laser rays
technique. It discerns your fingers with an aid of an IR sensor
when you are typing at a specific place. It almost certainly is a
clumsy input device.

Optical Mouse: It is a detachable optical mouse which relies on
the laser ray technique that utilizes light-emitting diodes (LED)
or laser as a method of tracking movement. As an optical
mouse does not contain mobile parts, it does not require
cleaning which annihilate mechanical failure.

IV. ADVANTAGES OF E-BALL

E-ball is advantageous in terms of portability:It is designed to
be easily transported and relocated in comparison with
conventional computers. It can be easily hauled from one place
to another.

E-Ball has large memory: It has colossal dominant memory i.e.
RAM (5 Gigabytes) which acts as an interim storage area for
holding the data and instructions that is required by the Central
Processing Unit

Easy to use for making magnificent presentations: Using the
holographic display or paper sheet in absence of wall,
hellacious presentations can be created which can be displayed
by the aid of LCD projector.

V. DISADVANTAGES OF E-BALL

One of the major deprivations of this technology is that it can’t
be used with normal operating systems:

It is compatible only with Microsoft Windows operating
systems and can’t be adopted with normal operating systems.

High cost is another disadvantage as common horde cannot
afford it:

Being an exorbitant and extravagant technology, it is out of
reach of prevalent people.

Difficulty in understanding and detection of any problem in
hardware components, if it has occurred:

VI. CONCLUSION

As the years are passing, the computer size is dwindling. The
software interface of E-Ball concept PC is highly formalized
with icons that can be commemorated easily which support the
windows operating system. E-Ball concept is considered to be
the 8th wonder which has the potential to reform the world
with its unblemished and stupendous features. Its spherical
shape is envisioned to captivate everyone’s attention. Its
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candor and ingenuousness makes it simple while creating video
presentations, listening to music, watching large screen movies
or chatting on the net. It’s unbelievable and astounding that
technology can be prospected up to this extent. Contemporary
concoctions and innovations are emerging on the daily basis.
The uniqueness of this superlative technology is that it
ensconces full fleshed features of a normal PC. This diminutive
ball computer is anticipated to take the world to the new
horizons.
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ABSTRACT: Effort Estimation is the process of predicting the
effort needed to develop software. Estimating the effort is a very
crucial task in software industry. In order to get accurate estimates
a lot of algorithmic models have been developed. Estimates done at
the initial stage are inaccurate, where requirements are not
elaborated but as the project progresses accuracy on estimate
increases. So it is necessary to choose a right estimating technique.
In this paper Effort estimation is calculated through a non linear
approach Neural Network Back Propagation.COCOMONASA
dataset has been used to validate and test the effort. It is shown that
neural network provides better output than most commonly used
COCOMO model.

Keywords: Software Effort Estimation, Back propagation, RMSE,
MMRE,COCOMO Model.

I. INTRODUCTION:

Due to the increase in demand in software industry it has become
most rapidly growing field. For a software project to be
successful, a lot of evaluation, monitoring of resources, analysis
are done. A small deviation from these factors can take the
project to a wrong way. Therefore effective management
techniques need to be considered. Effort estimates are used to
calculate the effort in person-months for the software
development. Accurate estimates for development effort and cost
are crucial for managing financial matters. There are a lot of
estimation models which have been proposed that are estimation
by expert, analogy based estimation schemes, algorithmic
methods including empirical methods, artificial neural network
based approaches, decision tree based methods and fuzzy logic
based estimation schemes. Among Software estimation
techniques, COCOMO is the most commonly used model
because it is simple to use. It uses mathematical formula to
estimate the effort.

COCOMO was proposed by Boehm in 1981.Software estimation
can be done through three stages: Basic COCOMO, Intermediate
COCOMO, and Detailed COCOMO.

1. Basic COCOMO: It gives approximate estimate of project
parameters.It uses the expression:

Effort=a*(KLOC)b PM

Mode a b

Organic 2.4 1.05

Semi-detached 3.0 1.12

Embedded 3.6 1.20

Table I. Coefficients for Basic COCOMO

KLOC is the estimated size of the software in Kilo lines of code,
a and b are constants. The values of a and b depends upon the
mode of development. Effort is the total effort needed to develop
the software expressed in person-months. There are three modes
of project:

(a) Organic mode- It is used for the project size up to 2-50
KLOC (thousand lines of code) with experienced developers in a
familiar environment.

(b) Semi-Detached mode- It is used for the project size up to 50-
300 KLOC with average previous experience on similar projects.

(c) Embedded mode- It is used for the project size over 300
KLOC with developers having very little previous experience.

2. Intermediate COCOMO: It takes into consideration 15 other
cost drivers (multipliers) except size. The cost drivers can be
classified under:

(a) Product: It includes complexity of the    product, Database
size, reliability requirements of the product.

(b) Computer: It includes execution speed and storage space
required, virtual machine volatility, computer turnaround time.

(c)Personnel: It includes analyst capability, application
experience, programmer capability, virtual machine experience,
programming language experience.

(d) Development Environment: It includes modern

Programming practices, use of software tools and development
schedule.

3. Detailed COCOMO: Two more capabilities were introduced
in this model and they are Phase sensitive effort multipliers
which help in determining the manpower allocation needed for
each phase of the project and three level product hierarchy which
are module, subsystem and system levels. The ratings of the cost
drivers are done at appropriate level. This approach reduces the
margin of error in the final estimate.

II. ARTIFICIAL NEURAL NETWORK:

A neural network is a interconnected network of neurons which
apply some computational model to process the information.
Neurons are connected in layers to form a network. A neural
network is a non linear approach to deal with complex inputs and
outputs. Neural Network works by learning. Learning is the
process by which a NN modifies its internal structure in response
to the external stimuli. Learning is broadly classified into two
types: Supervised and Unsupervised Learning. In supervised
learning goal is to minimize the error between desired output and
the actual output produced by network. when the learning is over
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the network structure becomes fixed and becomes operational. In
Unsupervised learning the target or the desired output is not
given to the network. It follows a self-supervised method and
does not use external influences for updating weights or biases.
Unsupervised methods are Hebbian Learning, Reinforced
Learning.

Back-Propagation: Back-propagation learning (BPL) algorithm
was invented in 1969 for learning in multilayer network. The
back-propagation algorithm trains a given feed forward
multilayer neural network for a given set of input patterns with
known classifications. When each entry of the sample set is
presented to the network, the network examines its output
response to the sample input pattern. The output response is then
compared to the known and desired output and the error value is
calculated. Based on the error, the connection weights are
adjusted. The back propagation algorithm is based on Widrow-
Hoff delta learning rule in which the weight adjustment is done
through mean square error of the output response to the sample
input .The set of these sample patterns are repeatedly presented
to the network until the error value is minimized. Back-
propagation learning algorithm uses training data to adjust the
weights and threshold of neurons so as to minimize the error. It is
based on the differences between the actual and the desired
output. It works by applying the gradient descent rule to feed-
forward network. The algorithm involves two phases, the
forward phase that occurs when the inputs (external stimuli) are
presented to the neurons of the input layer and are propagated
forward to compute the output and the backward phase, when the
algorithm performs modifications in the backward direction.

III. EVALUATION CRITERIA

A. Mean Magnitude Relative Error (MMRE)

MMRE is frequently used to evaluate the performance of any
estimation technique. It measures the percentage of the absolute
values of the relative errors. It is written as:

MMRE = ((1/N) (∑n
i=1 |(Error )i| / Ei))

Where N is total number of projects

Error represents the difference between actual effort and
estimated effort.

B.  Root Mean Square Error(RMSE)

RMSE is another frequently used performance criteria which
measures the difference between values predicted by a model and
the values actually observed from the thing being estimated. It is
just the square root of the mean square error, as shown in
equation given below:

RMSE = (√((1/N) (∑n
i=1((Error)i)

2)) )

Where N is total number of projects

Error represents the difference between actual effort and
estimated effort.

IV. EXPERIMENT

Data Preparation

We have used NASA public dataset for this experiment. This
dataset consists of 60 projects data. In this dataset 17 attributes
are there. The values of 15 attributes were in fuzzy format, so for
the experiment we have converted it into numeric format.

MATLAB2008 NN tool is used for this experiment. For training
the dataset is divided into three divisions-for training 36(60%),
for validation 12(20%) and for testing 12(20%). Stopping criteria
was set by number of epochs as 1000 and goal as 0.00.

Experimental Parameters:

Parameters used for performing the operation in neural network

Parameters Back Propagation
Algorithm

Network type Feed-forward back prop

Training Function Trainlm

Performance Function MSE

Transfer Function LOGSIG

No. of Epochs 11

Table II. Parameters for Neural Network learning algorithm

Evaluation of Results

This section analyze the result of the neural network Back
Propagation and the COCOMO model. Table-III summarizes the
development effort estimates as obtained with different neural
networks.

Project
No.

Size Actual
Effort

COCOMO
Effort

Back
Propagation

49. 50 370 145.92 232

50. 101 750 305.31 876

51. 190 420 592.79 460

52. 47.5 252 138.27 164

53. 21 107 58.68 105

54. 423 2300 1373.62 2633

55. 79 400 235.89 471

56 284.7 973 906.39 978

57 282.1 1368 877.04 1387

58 78 571.4 232.76 644

59 11.4 98.8 30.9 166

60 19.3 155 53.7 222

Table III. Comparison of Effort Estimation

Following graph shows that effort calculated using Back
Propagation is nearest to the actual effort ac compared to
COCOMO Model.
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Table-IV presents a performance comparison of neural networks
AND COCOMO Model. On the basis of RMSE and MMRE.

Performance

criteria

COCOMO

model

Back
Propagation
Algorithm

RMSE 359.29 120.89

MMRE 2.56 0.215

Table IV. Comparison of Result

V.CONCLUSION

Accurate estimation of software development effort is always a
challenge in software industry. There are several effort predicting
models which have been proposed and applied. We have
constructed a estimation model based on Neural
Network.BackPropagation algorithm has been used to train the
network.NASA Dataset of 60 projects is used and it is observed
that Neural Network Back Propagation provides better results
than COCOMO Model. So we can conclude that present work
provides better prediction software development effort.
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Abstract: It is a sustainable message across that kinetic energy as
potential renewable energy. The Sustainable Floor uses the
movement of people as source of energy. The kinetic energy of
walking or dancing people converts into electricity which is used to
make the floor react and interact visually and to power
applications which show the direct electricity output of a person’s
moves. The electricity can also be fed back to the electricity grid,
be used for energy application that create a unique Energy
Experience, or power other customized local systems.

Keywords: Nanogenerator, Piezoelectric, Nanowire

I. INTRODUCTION

Sustainable floor works on the principal of Nanogenerator.
Nanogenerator is a technology that converts mechanical as
produced by small-scale physical change into electricity.
Nanogenerator has three typical approaches: piezoelectric,
triboelectric, and pyroelectric nanogenerators. Both the
piezoelectric and triboelectric nanogenerators can convert the
mechanical energy into electricity. However, the pyroelectric
nanogenerators can be used to harvest thermal energy from a
time-dependent temperature fluctuation.

Working principle of nanogenerator where an individual
nanowire is subjected to the force exerted perpendicular to the
growing direction of nanowire. (a) An AFT tip is swept
through the tip of the nanowire. Only negatively charged
portion will allow the current to flow through the interface. (b)
The nanowire is integrated with the counter electrode with
AFT tip-like grating. As of (a), the electrons are transported
from the compressed portion of nanowire to the counter
electrode because of Schottky contact

Fig:1

II. WORKING PRINCIPLE OF NANOGENERATOR

where an individual nanowire is subjected to the force exerted
parallel to the growing direction of nanowire.

Fig:2

The working principle of nanogenerator will be explained for 2
different cases: the force exerted perpendicular and parallel to
the axis of the nanowire.

The working principle for the first case is explained by a
vertically grown nanowire subjected to the laterally moving
tip. When a pieoelectric structure is subjected to the external
force by the moving tip, the deformation occurs throughout the
structure. The piezoelectric effect will create the electrical field
inside the nanostructure; the stretched part with the positive
strain will exhibit the positive electrical potential, whereas the
compressed part with the negative strain will show the negative
electrical potential. This is due to the relative displacement of
cations with respect to anions in its crystalline structure. As a
result, the tip of the nanowire will have an electrical potential
distribution on its surface, while the bottom of the nanowire is
neutralized since it is grounded. The maximum voltage
generated in the nanowire can be calculated by the following
equation:[2]

where κ0 is the permittivity in vacuum, κ is the dielectric
constant, e33, e15 and e31 are the piezoelectric coefficients, ν is
the Poisson ratio, a is the radius of the nanowire, l is the length
of the nanowire and νmax is the maximum deflection of the
nanowire's tip.

The electrical contact plays an important role to pump out
charges in the surface of the tip. The schottky contact must be
formed between the counter electrode and the tip of the
nanowire since the ohmic contact will neutralize the electrical
field generated at the tip. In order to form an effective schottky
contact, the electron affinity (Ea) must be smaller than the work
function (φ) of the metal composing the counter electrode. For
the case of Zno nanowire with the electron affinity of 4.5 eV,
Pt (φ=6.1eV) is a suitable metal to construct the schottky
contact. By constructing the schottky contact, the electrons will
pass to the counter electrode from the surface of the tip when
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of the nanowire and νmax is the maximum deflection of the
nanowire's tip.
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charges in the surface of the tip. The schottky contact must be
formed between the counter electrode and the tip of the
nanowire since the ohmic contact will neutralize the electrical
field generated at the tip. In order to form an effective schottky
contact, the electron affinity (Ea) must be smaller than the work
function (φ) of the metal composing the counter electrode. For
the case of Zno nanowire with the electron affinity of 4.5 eV,
Pt (φ=6.1eV) is a suitable metal to construct the schottky
contact. By constructing the schottky contact, the electrons will
pass to the counter electrode from the surface of the tip when

National Conference on Emerging Trends in Engineering, Management and Science (NCETEMS – 2015)
Sponsored by: International Journal Of Engineering< Research and Technology (IJERT)

Electricity generation by using Sustainable Floor
Yashpal Chopra 1

1 Department of Mechanical Engineering, Ganga Institute of Technology and Management, Kablana, Jhajjar, Haryana, INDIA
E-mail: yashpalchopraa@gmail.com

Abstract: It is a sustainable message across that kinetic energy as
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I. INTRODUCTION

Sustainable floor works on the principal of Nanogenerator.
Nanogenerator is a technology that converts mechanical as
produced by small-scale physical change into electricity.
Nanogenerator has three typical approaches: piezoelectric,
triboelectric, and pyroelectric nanogenerators. Both the
piezoelectric and triboelectric nanogenerators can convert the
mechanical energy into electricity. However, the pyroelectric
nanogenerators can be used to harvest thermal energy from a
time-dependent temperature fluctuation.

Working principle of nanogenerator where an individual
nanowire is subjected to the force exerted perpendicular to the
growing direction of nanowire. (a) An AFT tip is swept
through the tip of the nanowire. Only negatively charged
portion will allow the current to flow through the interface. (b)
The nanowire is integrated with the counter electrode with
AFT tip-like grating. As of (a), the electrons are transported
from the compressed portion of nanowire to the counter
electrode because of Schottky contact

Fig:1

II. WORKING PRINCIPLE OF NANOGENERATOR

where an individual nanowire is subjected to the force exerted
parallel to the growing direction of nanowire.

Fig:2

The working principle of nanogenerator will be explained for 2
different cases: the force exerted perpendicular and parallel to
the axis of the nanowire.

The working principle for the first case is explained by a
vertically grown nanowire subjected to the laterally moving
tip. When a pieoelectric structure is subjected to the external
force by the moving tip, the deformation occurs throughout the
structure. The piezoelectric effect will create the electrical field
inside the nanostructure; the stretched part with the positive
strain will exhibit the positive electrical potential, whereas the
compressed part with the negative strain will show the negative
electrical potential. This is due to the relative displacement of
cations with respect to anions in its crystalline structure. As a
result, the tip of the nanowire will have an electrical potential
distribution on its surface, while the bottom of the nanowire is
neutralized since it is grounded. The maximum voltage
generated in the nanowire can be calculated by the following
equation:[2]

where κ0 is the permittivity in vacuum, κ is the dielectric
constant, e33, e15 and e31 are the piezoelectric coefficients, ν is
the Poisson ratio, a is the radius of the nanowire, l is the length
of the nanowire and νmax is the maximum deflection of the
nanowire's tip.

The electrical contact plays an important role to pump out
charges in the surface of the tip. The schottky contact must be
formed between the counter electrode and the tip of the
nanowire since the ohmic contact will neutralize the electrical
field generated at the tip. In order to form an effective schottky
contact, the electron affinity (Ea) must be smaller than the work
function (φ) of the metal composing the counter electrode. For
the case of Zno nanowire with the electron affinity of 4.5 eV,
Pt (φ=6.1eV) is a suitable metal to construct the schottky
contact. By constructing the schottky contact, the electrons will
pass to the counter electrode from the surface of the tip when
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the counter electrode is in contact with the regions of the
negative potential, whereas no current will be generated when
it is in contact with the regions of the positive potential, in the
case of n-type semiconductive nanostructre (p-type
semiconductive structure will exhibit the reversed phenomenon
since the hole is mobile in this case). The formation of the
schottky contact also contributes to the generation of direct
current output signal consequently.

For the second case, a model with a vertically grown nanowire
stacked between the ohmic contact at its bottom and the
schottky contact at its top is considered. When the force is
applied toward the tip of the nanowire, the uniaxial
compressive is generated in the nanowire. Due to the
piezoelectric effect, the tip of the nanowire will have a
negative piezoelztric potential, increasing the Fermi level at the
tip. Since the electrons will then flow from the tip to the
bottom through the external circuit as a result, the positive
electrical potential will be generated at the tip. The schottky
contact will barricade the electrons being transported through
the interface, therefore maintaining the potential at the tip. As
the force is removed, the piezoelectric effect diminishes, and
the electrons will be flowing back to the top in order to
neutralize the positive potential at the tip. The second case will
generate alternating current output signal.

Geometrical configuration

Depending on the configuration of piezoelectric nanostructure,
the most of the nanogenerator can be categorized into 3 types:
VING, LING and "NEG". Still, there is a configuration that
does not fall into the aforementioned categories, as stated in
other type.

III.VERTICAL NANOWIRE INTEGRATED
NANOGENERATOR (VING).

Fig:3

Schematic view of typical Vertical nanowire Integrated
Nanogenerator, (a) with full contact, and (b) with partial
contact. Note that the grating on the counter electrode is
important in the latter case.

VING is a 3-dimensional configuration consisting of a stack of
3 layers in general, which are the base electrode, the vertically
grown piezoelectric nanostructure and the counter electrode.
The piezoelectric nanostructure is usually grown from the base
electrode by various synthesizing techniques, which are then
integrated with the counter electrode in full or partial
mechanical contact with its tip.

After Professor Zhong Lin Wang of the Georgia institute of
technology has introduced a basic configuration of VING in
2006 where he used a tip of atomic force microscope (AFM) to
induce the deformation of a single vertical Zno nano wire, the
first development of VING is followed in 2007.[3] The first
VING utilizes the counter electrode with the periodic surface
grating resembling the arrays of AFM tip as a moving

electrode. Since the counter electrode is not in full contact with
the tips of the piezoelectric nanowire, its motion in-plane or
out-of-plane occurred by the external vibration induces the
deformation of the piezoelectric nanostructure, leading to the
generation of the electrical potential distribution inside each
individual nanowire. It should be noted that the counter
electrode is coated with the metal forming the schottky contact
with the tip of the nanowire, where only the compressed
portion of piezoelectric nanowire would allow the accumulated
electrons pass through the barrier between its tip and the
counter electrode, in case of n-type nanowire. The switch-on
and –off characteristic of this configuration shows its
capability of generating direct current generation without any
requirement for the external rectifier..

In VING with partial contact, the geometry of the counter
electrode plays an important role. The flat counter electrode
would not induce the sufficient deformation of the
piezoelectric nanostructure, especially when the counter
electrode moves by in-plane mode. After the basic geometry
resembling the array of AFM tips, a few other approaches have
been followed for facile development of the counter electrode.
Professor Zhong Lin Wang's group have generated counter
electrode composed of ZnO nanorods utilizing the similar
technique used for synthesizing ZnO nanowire array. Professor
Sang-Woo Kim's group of Sungkyunkwan university (SKKU)
and Dr. Jae-Young Choi's group of Samsung Advanced
institute if Technology (SAIT) in South Korea introduced
bowl-shaped transparent counter electrode by combining
anodized aluminium and the electroplating

technology.[4] They also have developed the other type of the
counter electrode by using networked single-walled carbon-
nanotube (SWNY) on the flexible substrate, which is not only
effective for energy conversion but also transparent.[5]

The other type of VING has been also suggested. While it
shares the identical geometric configuration with the
aforementioned, such a VING has full mechanical contact
between the tips of the nanowire and the counter electrode.[6]

This configuration is effective for application where the force
is exerted in the vertical direction (toward the c axis of the
piezoelectric nanowire), and it generates alternating current
(AC) unlike VINGs with partial contact.

IV.LATERAL NANOWIRE INTEGRATED
NANOGENERATOR (LING).

Fig:4 Schematic view of typical Lateral nanowire Integrated Nanogenerator

LING is a 2-dimensional configuration consisting of three
parts: the base electrode, the laterally grown piezoelectric
nanostructure and the metal electrode for schottky contact. In
most of cases, the thickness of the substrate film is much
thicker than the diameter of the piezoelectric nanostructure, so
the individual nanostructure is subjected to the pure tensile
strain.

LING is an expansion of single wire generator (SWG), where a
laterally aligned nanowire is integrated on the flexible
substrate. SWG is rather a scientific configuration used for
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the counter electrode is in contact with the regions of the
negative potential, whereas no current will be generated when
it is in contact with the regions of the positive potential, in the
case of n-type semiconductive nanostructre (p-type
semiconductive structure will exhibit the reversed phenomenon
since the hole is mobile in this case). The formation of the
schottky contact also contributes to the generation of direct
current output signal consequently.

For the second case, a model with a vertically grown nanowire
stacked between the ohmic contact at its bottom and the
schottky contact at its top is considered. When the force is
applied toward the tip of the nanowire, the uniaxial
compressive is generated in the nanowire. Due to the
piezoelectric effect, the tip of the nanowire will have a
negative piezoelztric potential, increasing the Fermi level at the
tip. Since the electrons will then flow from the tip to the
bottom through the external circuit as a result, the positive
electrical potential will be generated at the tip. The schottky
contact will barricade the electrons being transported through
the interface, therefore maintaining the potential at the tip. As
the force is removed, the piezoelectric effect diminishes, and
the electrons will be flowing back to the top in order to
neutralize the positive potential at the tip. The second case will
generate alternating current output signal.

Geometrical configuration

Depending on the configuration of piezoelectric nanostructure,
the most of the nanogenerator can be categorized into 3 types:
VING, LING and "NEG". Still, there is a configuration that
does not fall into the aforementioned categories, as stated in
other type.

III.VERTICAL NANOWIRE INTEGRATED
NANOGENERATOR (VING).

Fig:3

Schematic view of typical Vertical nanowire Integrated
Nanogenerator, (a) with full contact, and (b) with partial
contact. Note that the grating on the counter electrode is
important in the latter case.

VING is a 3-dimensional configuration consisting of a stack of
3 layers in general, which are the base electrode, the vertically
grown piezoelectric nanostructure and the counter electrode.
The piezoelectric nanostructure is usually grown from the base
electrode by various synthesizing techniques, which are then
integrated with the counter electrode in full or partial
mechanical contact with its tip.

After Professor Zhong Lin Wang of the Georgia institute of
technology has introduced a basic configuration of VING in
2006 where he used a tip of atomic force microscope (AFM) to
induce the deformation of a single vertical Zno nano wire, the
first development of VING is followed in 2007.[3] The first
VING utilizes the counter electrode with the periodic surface
grating resembling the arrays of AFM tip as a moving

electrode. Since the counter electrode is not in full contact with
the tips of the piezoelectric nanowire, its motion in-plane or
out-of-plane occurred by the external vibration induces the
deformation of the piezoelectric nanostructure, leading to the
generation of the electrical potential distribution inside each
individual nanowire. It should be noted that the counter
electrode is coated with the metal forming the schottky contact
with the tip of the nanowire, where only the compressed
portion of piezoelectric nanowire would allow the accumulated
electrons pass through the barrier between its tip and the
counter electrode, in case of n-type nanowire. The switch-on
and –off characteristic of this configuration shows its
capability of generating direct current generation without any
requirement for the external rectifier..

In VING with partial contact, the geometry of the counter
electrode plays an important role. The flat counter electrode
would not induce the sufficient deformation of the
piezoelectric nanostructure, especially when the counter
electrode moves by in-plane mode. After the basic geometry
resembling the array of AFM tips, a few other approaches have
been followed for facile development of the counter electrode.
Professor Zhong Lin Wang's group have generated counter
electrode composed of ZnO nanorods utilizing the similar
technique used for synthesizing ZnO nanowire array. Professor
Sang-Woo Kim's group of Sungkyunkwan university (SKKU)
and Dr. Jae-Young Choi's group of Samsung Advanced
institute if Technology (SAIT) in South Korea introduced
bowl-shaped transparent counter electrode by combining
anodized aluminium and the electroplating

technology.[4] They also have developed the other type of the
counter electrode by using networked single-walled carbon-
nanotube (SWNY) on the flexible substrate, which is not only
effective for energy conversion but also transparent.[5]

The other type of VING has been also suggested. While it
shares the identical geometric configuration with the
aforementioned, such a VING has full mechanical contact
between the tips of the nanowire and the counter electrode.[6]

This configuration is effective for application where the force
is exerted in the vertical direction (toward the c axis of the
piezoelectric nanowire), and it generates alternating current
(AC) unlike VINGs with partial contact.

IV.LATERAL NANOWIRE INTEGRATED
NANOGENERATOR (LING).

Fig:4 Schematic view of typical Lateral nanowire Integrated Nanogenerator

LING is a 2-dimensional configuration consisting of three
parts: the base electrode, the laterally grown piezoelectric
nanostructure and the metal electrode for schottky contact. In
most of cases, the thickness of the substrate film is much
thicker than the diameter of the piezoelectric nanostructure, so
the individual nanostructure is subjected to the pure tensile
strain.

LING is an expansion of single wire generator (SWG), where a
laterally aligned nanowire is integrated on the flexible
substrate. SWG is rather a scientific configuration used for
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the counter electrode is in contact with the regions of the
negative potential, whereas no current will be generated when
it is in contact with the regions of the positive potential, in the
case of n-type semiconductive nanostructre (p-type
semiconductive structure will exhibit the reversed phenomenon
since the hole is mobile in this case). The formation of the
schottky contact also contributes to the generation of direct
current output signal consequently.

For the second case, a model with a vertically grown nanowire
stacked between the ohmic contact at its bottom and the
schottky contact at its top is considered. When the force is
applied toward the tip of the nanowire, the uniaxial
compressive is generated in the nanowire. Due to the
piezoelectric effect, the tip of the nanowire will have a
negative piezoelztric potential, increasing the Fermi level at the
tip. Since the electrons will then flow from the tip to the
bottom through the external circuit as a result, the positive
electrical potential will be generated at the tip. The schottky
contact will barricade the electrons being transported through
the interface, therefore maintaining the potential at the tip. As
the force is removed, the piezoelectric effect diminishes, and
the electrons will be flowing back to the top in order to
neutralize the positive potential at the tip. The second case will
generate alternating current output signal.

Geometrical configuration

Depending on the configuration of piezoelectric nanostructure,
the most of the nanogenerator can be categorized into 3 types:
VING, LING and "NEG". Still, there is a configuration that
does not fall into the aforementioned categories, as stated in
other type.

III.VERTICAL NANOWIRE INTEGRATED
NANOGENERATOR (VING).

Fig:3

Schematic view of typical Vertical nanowire Integrated
Nanogenerator, (a) with full contact, and (b) with partial
contact. Note that the grating on the counter electrode is
important in the latter case.

VING is a 3-dimensional configuration consisting of a stack of
3 layers in general, which are the base electrode, the vertically
grown piezoelectric nanostructure and the counter electrode.
The piezoelectric nanostructure is usually grown from the base
electrode by various synthesizing techniques, which are then
integrated with the counter electrode in full or partial
mechanical contact with its tip.

After Professor Zhong Lin Wang of the Georgia institute of
technology has introduced a basic configuration of VING in
2006 where he used a tip of atomic force microscope (AFM) to
induce the deformation of a single vertical Zno nano wire, the
first development of VING is followed in 2007.[3] The first
VING utilizes the counter electrode with the periodic surface
grating resembling the arrays of AFM tip as a moving

electrode. Since the counter electrode is not in full contact with
the tips of the piezoelectric nanowire, its motion in-plane or
out-of-plane occurred by the external vibration induces the
deformation of the piezoelectric nanostructure, leading to the
generation of the electrical potential distribution inside each
individual nanowire. It should be noted that the counter
electrode is coated with the metal forming the schottky contact
with the tip of the nanowire, where only the compressed
portion of piezoelectric nanowire would allow the accumulated
electrons pass through the barrier between its tip and the
counter electrode, in case of n-type nanowire. The switch-on
and –off characteristic of this configuration shows its
capability of generating direct current generation without any
requirement for the external rectifier..

In VING with partial contact, the geometry of the counter
electrode plays an important role. The flat counter electrode
would not induce the sufficient deformation of the
piezoelectric nanostructure, especially when the counter
electrode moves by in-plane mode. After the basic geometry
resembling the array of AFM tips, a few other approaches have
been followed for facile development of the counter electrode.
Professor Zhong Lin Wang's group have generated counter
electrode composed of ZnO nanorods utilizing the similar
technique used for synthesizing ZnO nanowire array. Professor
Sang-Woo Kim's group of Sungkyunkwan university (SKKU)
and Dr. Jae-Young Choi's group of Samsung Advanced
institute if Technology (SAIT) in South Korea introduced
bowl-shaped transparent counter electrode by combining
anodized aluminium and the electroplating

technology.[4] They also have developed the other type of the
counter electrode by using networked single-walled carbon-
nanotube (SWNY) on the flexible substrate, which is not only
effective for energy conversion but also transparent.[5]

The other type of VING has been also suggested. While it
shares the identical geometric configuration with the
aforementioned, such a VING has full mechanical contact
between the tips of the nanowire and the counter electrode.[6]

This configuration is effective for application where the force
is exerted in the vertical direction (toward the c axis of the
piezoelectric nanowire), and it generates alternating current
(AC) unlike VINGs with partial contact.

IV.LATERAL NANOWIRE INTEGRATED
NANOGENERATOR (LING).

Fig:4 Schematic view of typical Lateral nanowire Integrated Nanogenerator

LING is a 2-dimensional configuration consisting of three
parts: the base electrode, the laterally grown piezoelectric
nanostructure and the metal electrode for schottky contact. In
most of cases, the thickness of the substrate film is much
thicker than the diameter of the piezoelectric nanostructure, so
the individual nanostructure is subjected to the pure tensile
strain.

LING is an expansion of single wire generator (SWG), where a
laterally aligned nanowire is integrated on the flexible
substrate. SWG is rather a scientific configuration used for
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verifying the capability of electrical energy generation of a iezoelectric material and is widely adopted in the early stage of

the development.

As of VINGs with full mechanical contact, LING generates
AC electrical signal. The output voltage can be amplified by
constructing an array of LING connected in series on the single
substrate, leading the constructive addition of the output
voltage. Such a configuration may lead to the practical
application of LING for scavenging large-scale power, for
example, wind or ocean waves.

V. NANOCOMPOSITE ELECTRICAL GENERATORS
(NEG).

Fig:5 Schematic view of typical Nanocomposite Electrical Generator

"NEG" is a 3-dimensional configuration consisting three main
parts: the metal plate electrodes, the vertically grown
piezoelectric nanostructure and the polymer matrix which fills
in between in the piezoelectric nanostructure.

NEG was introduced by Momeni et al.[7] It was shown that
NEG has a higher efficiency compared to original
nanogenerator configuration which a ZnO nanowire will be
bended by an AFM tip. It is also shown that it provides an
energy source with higher sustainability.

Other type. The fabric-like geometrical configuration has been
suggested by Professor Zhong Lin Wang in 2008. The
piezoelectric nanowire is grown vertically on the two
microfibers in its radial direction, and they are twined to form a
nanogenerator.[8] One of the microfibers is coated with the
metal to form a schottky contact, serving as the counter
electrode of VINGs. As the movable microfiber is stretched,
the deformation of the nanostructure occurs on the stationary
microfiber, resulting in the voltage generation. Its working
principle is identical to VINGs with partial mechanical contact,
thus generating DC electrical signal
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verifying the capability of electrical energy generation of a iezoelectric material and is widely adopted in the early stage of

the development.

As of VINGs with full mechanical contact, LING generates
AC electrical signal. The output voltage can be amplified by
constructing an array of LING connected in series on the single
substrate, leading the constructive addition of the output
voltage. Such a configuration may lead to the practical
application of LING for scavenging large-scale power, for
example, wind or ocean waves.

V. NANOCOMPOSITE ELECTRICAL GENERATORS
(NEG).

Fig:5 Schematic view of typical Nanocomposite Electrical Generator

"NEG" is a 3-dimensional configuration consisting three main
parts: the metal plate electrodes, the vertically grown
piezoelectric nanostructure and the polymer matrix which fills
in between in the piezoelectric nanostructure.

NEG was introduced by Momeni et al.[7] It was shown that
NEG has a higher efficiency compared to original
nanogenerator configuration which a ZnO nanowire will be
bended by an AFM tip. It is also shown that it provides an
energy source with higher sustainability.

Other type. The fabric-like geometrical configuration has been
suggested by Professor Zhong Lin Wang in 2008. The
piezoelectric nanowire is grown vertically on the two
microfibers in its radial direction, and they are twined to form a
nanogenerator.[8] One of the microfibers is coated with the
metal to form a schottky contact, serving as the counter
electrode of VINGs. As the movable microfiber is stretched,
the deformation of the nanostructure occurs on the stationary
microfiber, resulting in the voltage generation. Its working
principle is identical to VINGs with partial mechanical contact,
thus generating DC electrical signal
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Abstract: The study analyses the asymmetric effect of GARCH
framework in stock markets of10 emerging economies-Taiwan,
Brazil, South Korea, China, India, Malaysia, Mexico, Philippines,
Indonesia, Russia and 2 developed economies- Japan and USA for
a period beginning 1st January 1997 through 30th June 2011. Data
have been analyzed with the help ofpower-GARCH econometric
tool.The study findsvolatility in emerging markets as well as
developed markets shows long term persistence. The empirical
results present in the study shows that there isasymmetric
volatility in both the markets. But asymmetric effect in emerging
markets is somewhat larger than that of mature markets.

Key Words: Volatility, Asymmetric Effect, Emerging Economies.

I. INTRODUCTION

Financial markets play an important role in the process of
economic growth and development by facilitating savings and
channelling funds from savers to investors.With a view to
know  the risk returns of global diversification, this study
presents the volatility in the international scenario. Volatility is
one of the most important aspects of financial market
developments providing an important input for portfolio
management, option pricing and market regulations (Poon and
Granger, 2003). Substantial changes in volatility of stock
markets’ returns can have significant negative effects on risk
averse investors. In the face of global integration of financial
markets, challenges posed by emerging transition economies
and possible benefits of regional integration, there is great need
to constantly determine the characteristics of both the
developed and emerging markets.Investment opportunities can
therefore arise from this abnormal behaviour and portfolio
managers may want to rebalance their portfolios from one
market to another as the risk reduction envisaged depends on
the negative correlation of stock markets return and volatility.
The degree of stock market volatility can help forecasters
predict the path of an economy’sgrowth and the structure of
volatility can imply that “ investors now need to hold more
stocks in theirportfolio to achieve diversification” [ Krainer, J,
(2002:1)].

Other financial professionals, such as risk managers, need to
have a thorough understanding of how markets behave so that
they can develop effective strategies for hedging against
economic shocks. However, there is far less agreement on the
causes of changes in stock market volatility. Some economists
see the causes of volatility in the arrival of new, unanticipated
information that alters expected returns on a stock (Engle and
Ng, 1993). Thus, changes in market volatility would merely
reflect changes in the local or global economic environment.

In most of the cases theARCH and GARCH models are
apparently successful in estimating and forecastingof volatility
on financial time series data, but they cannot capture some
importantfeatures of the data.The mostinteresting feature not
addressed by these models is the asymmetric effectwhere the
conditional variance tends to respond asymmetricallyto

positive and negative shocks in errorsdiscoveredby Black
(1976), and confirmed by the findings of French, Schwert
andStambaugh (1987), Schwert (1990), and Nelson (1991),
among others. There are several conditional volatility models
like E-GARCH, T-GARCH which can be used tomodel
asymmetry and each fits the data differently and implies a
somewhatdifferent news impact curve. Recently, Mittnik and
Paolella (2000)and Giot and Laurent (2003) have suggested
that a power-GARCH model(Ding et al. 1993) should be used
to measure risk in currency and equity stock markets because
the power-GARCH model nests many other
generalisedautoregressive conditional heteroscedasticity
(GARCH)-type models. Forexample, the power-GARCH
model nests the GARCH model of Bollerslev(1986), which
features a conditional variance equation, as well as the modelof
Taylor (1986), which features a conditional standard deviation
equation.A power-GARCH model also nests familiar
asymmetric volatility modelssuch as threshold generalised
autoregressive conditional heteroscedasticity(TGARCH) and
EGARCH (Hentschel 1995). Mittnik and Paolella (2000)and
Giot and Laurent (2003) have also documented the fat-tailed
distributions of unconditional returns and fit the power-
GARCH model using eithera t-distribution or a skewed t-
distribution

The presence of asymmetric volatility can be tested by the null
hypothesis H0: ϒ = 0. The impactis asymmetric ifϒ≠0 or we
can say significantly different from zero.

There exists a broad literature on the research done on stock
market volatility in the stock markets all around the world.
However, there exists only little study that addresses the
emerging markets’ status in terms of volatility in stock returns.
Almost all of the literature focuses on a group of developed
countries. For instance, Eun and Shim (1989) analysed daily
stock market returns of Australia, Hong Kong, Japan, France,
Canada, Switzerland, Germany, US and the UK; whereas, Ng
(2000) examines the magnitude and changing nature of
volatility spillovers from Japan and the US to six Pacific-Basin
equity markets. A few studies, such as Steely and Steely
(1999), Gerrits and Yuce (1999), Yang et al. (2003),
Syriopoulos (2004) and Apolinario et al (2006) studied
European markets in general, and a few such as Jochum et al.
(1999), Dockery and Vergari (2001), MacDonald (2001),
ChiakuChukwuogor& Mete FeridunGilmore and McManus
(2002) focused on the Central Eastern countries.

II. LITERATURE REVIEW

Stock market volatility differs dramatically across international
markets (Xing, 2004;Roll, 1992;Harvey, 1995;Bekaert and
Harvey, 1997; Aggarwal et al., 1999). Cohen et al.’s(1976)
results on US, UK and Japanese market evidenced the
differences in returnvolatility as because of market thinness
and share turnover. Emerging market equities have vastly
different characteristics than equities fromdeveloped markets
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and these markets are characterized by high risk, high return,
highpredictability and high volatility (Bekeart and Harvey,
1997). DeSantis and Imrohoroglu(1997) and (Sandeep and
Sarkar, 1998) also noted that volatility is notoriously high in
emerging stock markets comparedto developed markets. The
aim of this paper is to examine the characteristicsof developed
and emerging markets with reference to volatility.

(Sandeep and Sarkar, 1998) examined volatility behaviour in
thirty-four markets, equally divided between developedand
emerging markets, covering the period between 1993 and
2000. Emerging marketsreceive equal attention to developed
markets because of the recent research findingswhich suggest
that less liquid markets are particularly prone to volatility
shocks. In addition, hedging strategies for investing in
emergingmarkets are particularly valuable given the inherently
high volatility in these countriesgenerally. A greater
understanding of the interrelationships between market
volatilityexposures could lead to more effective hedging
activity in these countries.

The financial literature that offers research on market volatility
over time among world markets is still unresolved. Researchers
have empirically demonstrated (Harvey, 2001; Li, 2002) that
the relationship between return and volatility depends on the
specification of the conditional volatility.

Malkie and Xu (1999) used a disaggregate approach to study
the behavior of stock market volatility. They explain while the
volatility for the stock market as a whole has been remarkably
stable over time, the volatility of individual stocks appears to
have increased. Yu (2002) evaluates the performance of nine
alternative models for predicting market volatility. The data set
he used is the New Zealand Stock Exchange (NZSE40) capital
index. The competing modelsincluded both simple models
such as the random walk and smoothing models and complex
models such as ARCH-type models and a stochastic volatility
model. Four different measures are used to evaluate the SEF
forecasting accuracy. The study found that the stochastic
model provides the best performance among the alternatives;
ARCH-type models can perform good or bad depending on
form chosen the performance of the GARCH (3,2) model; and
the best model within the ARCH-family is sensitive to the
choice of assessment measures.

Li (2002) examined the relationship between expected stock
returns and volatility in the 12 largest international stock
markets.  Consistent with the most previous studies, he finds
the estimated relationship between return and volatility
sensitive to the way volatilities are examined. When parametric
EGARCH-M models are estimated, ten out of 12 markets have
positive but statistically insignificant relationship. On the other
hand, using a flexible semi-parametric test specification of
conditional variance, he finds a negative relationship between
volatility and return in most of the markets.  Batra(2004)
examined the time variation in volatility in the Indian stock
market. He used the asymmetric GARCH methodology
augmented by structural changes. Batra identifies sudden shifts
in the stock price volatility and nature of events that cause
these shifts in volatility.Karmakar (2005, 2006); Kaur (2002,
2004); Pandey (2005);Pattanaik and Chatterjee (2000) and
Thomas (1995, 1998) have also used ARCH/GARCH model
and its various extensionsin the Indian stockmarkets.
Shenbagaraman(2003) has examined the impact of introduction
ofindex futures and options on the volatility of underlying
stock index in Indiausing a GARCH model.

Shin (2005) examined the relationship between risk and return
in a number of emerging stock markets. The main contribution

of Shin’s (2005) paper is to present more reliable evidence on
the relationship between stock market volatility and returns in
emerging market by exploiting a recent advance in
nonparametric modeling of conditional variance. This study
employed both a parametric and semi-parametric GARCH
models for the purpose of estimation and inference. The
findings of their study also suggest fundamental differences
between emerging anddeveloped markets.MollahSabur and
MobarekAsma(2009) investigated the time-varying risk return
relationship and the persistence of shocks to volatility within
GARCH framework both in developed and emerging markets.
The study uses nonlinear ARCH and GARCH-family models
for testing the volatility both in developed and emerging
markets. The findings of the paper suggest that there is a long-
term persistence shock in emerging markets compared to
developed markets

Campbell and Hentschel (1992) explain asymmetric volatility
as volatilityfeedback which occurs when increases in volatility
raise required stock returnsso that there is changing risk
aversion. However, while changingrisk aversionis relevant on
the scale of changes in market fundamentals,
asymmetricvolatility is often found only with higher frequency
data, as noted above.Campbell and Hentschel also show that
variance increases morethan proportionally with the level of
conditional variance in the most widelyused autoregressive
conditional heteroskedasticity models, which lead tothe
interesting hypothesis that asymmetry may be more important
at highlevels of volatility. Like Campbell and Hentschel
(1992)-Selcuk (2005);Mittnik and Paolella (2000); Giot and
Laurent (2003);Bekaert and Wu (2000); Wu (2001); Bollerslev
and Zhou (2006);  Vorkink (2004);Spyrou (2005);Taylor
(2005);A.Vramov et al. (2006); andShamilaJayasuriya,
William Shambora and Rosemary Rossiter (2009) also
concluded study on asymmetric effects and most of the above
found significant asymmetric effects in their study.

Overall, the empirical research on volatility has been focused
on different angles. However, from the previous literature
review, it is suggested to know the characteristics of the stock
markets in the global context that might help to explore the
avenues of further research on the diversification among
countries. Hence, this study aims to resolve few research
questions such as:

1. Whether emerging markets are more predictable than
developed markets.

2. Whether emerging markets are more volatile than developed
markets.

3.Whether emerging markets are more asymmetric volatile
than developed markets.

This paper attempts to take the insight into (above three
questions)volatility and to explore the asymmetric volatility
and a comparison between the developed and emerging
markets, which might be helpful for risk management.
Moreover, it could play a vital role for the development of
market regulations across the countries.In this paper, we use an
asymmetric PARCH model to measure the magnitude of
asymmetric volatility for 10emerging markets and two mature
markets.Using above models volatility betas and asymmetric
effects areestimated which were uniformly positive and
statistically significant. The emergingmarkets volatility betas
are generally higher compared to the corresponding
developedcountry exposures.

III. RESEARCH METHODOLOGY
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To investigate the issue of stock market volatility, this study
used MSCI (Morgan Stanley Capital International, Inc.)
indexes of 12 countries that include 2developed and 10
emerging markets. Daily stock price indices in domestic
currency for these countries exhibit are extracted from MSCI
database.

Table 1: Exhibit-1

Country Stock index Exchange Source

Brazil BVSP
INDEX

BOVESPA SAO
PAULO Stock
Exchange

World Federation
Exchanges

Russia RTSI RTS exchange www.allstocks.com

India S&P CNX
Nifty

National Stock
Exchange

www.nseindia.com

Mexico IPC Bolsa Mexican
Valores,(BMV)

www.allstocks.com

China SSE Shanghai Stock
Exchange

www.yahoo.com

Indonesia JKSD Jakarta Stock
Exchange

www.allstocks.com

South Korea KOSPI Korea Stock
Exchange

World Federation
Exchanges

Taiwan TWSE Taiwan stock
Exchange

www.yahoo.com

Philippines PSI Philippines Stock
Exchange

World Federation
Exchanges

Malaysia KLSI Kaula Lumpur
Stock Exchange

www.allstocks.com

U.S. S&P 500 New York Stock
Exchange

www.allstocks.com

Japan NIKKEI-
225

Tokyo Stock
Exchange

www.allstocks.com

The sample period covers 1stJune, 1997 to 30th June 2011. To
make the series stationary the study uses the daily return by
logarithm method on daily close prices of the stock index and
then apply further analysis.

Data have been analyzed using PARCH. The analysis of
econometrics can be performed on a series of stationary nature.
Therefore, to begin with study checks the stationary nature of
the series by preparing line graphs. Further, we perform the
Augmented Dickey-Fuller test under the unit root test to finally
confirm whether or not the series are stationary.  For the basic
understanding of Unit root testing, we may look at the
following equation:-

yt = yt–1 +xt + t , (1)

wherextare optional exogenous regressors which may consist
of constant, or a constant and trend, and are parameters to be
estimated, and the tare assumed to be white noise. If||≥ 1, y is
a nonstationary series and the variance of y increases with time
and approaches infinity. If||<1,y is a (trend) stationary series.
Thus, we evaluate the hypothesis of (trend)stationarity by
testing whether the absolute value of || is strictly less than
one.

where =  - 1. The null and alternative hypotheses may be
written as,

H0 : = 0 (2)

H1 :< 0 (3)

In order to make the series stationary, we determine the log of
the twelve series and arrive at the daily return of the twelve
series. All the remaining analysis is performed at the daily
return (log of the series) of the twelve exchanges. We name
these variables as follows: Rtaiwan, Rbrazil, Rsouth Korea,
Rchina, Rindia, Rmalaysia, Rmexico, Rmhilippines,
Rindonesia, Rrussia, Rjapan and Rusa.

Engle (1982) proposes to model time-varying
conditionalvariance with the Auto Regressive Conditional
Heteroscedasticity (ARCH) processthat uses past disturbances
to model the variance of the series. Autoregressive Conditional
Heteroskedasticity (ARCH) models are specifically designed
tomodel and forecast conditional variances. The variance of the
dependent variable is modelled as a function of past values of
the dependent variable and independent or
exogenousvariables.Early empiricalevidences show that high
ARCH order has to be selected in order to catch thedynamics
of the conditional variance. The Generalized ARCH (GARCH)
modelof Bollerslev (1986) is an answer to this issue.ARCH
models were introduced by Engle (1982) and generalized as
GARCH (GeneralizedARCH) by Bollerslev (1986) and Taylor
(1986). These models are widely used in variousbranches of
econometrics, especially in financial time series analysis.

The estimation of GARCH model involves the joint estimation
of a mean and a conditionalvariance equation.  The simplest
GARCH(1,1) specification applied in table 3: -

Yt= Xt’ Ө+ Ԑt (4)

σ2
t =ω +α Ԑ2

t-1 + βσ2
t-1 (5)

In which the mean equation given in (4) is written as a function
of exogenous variableswith an error term. Since is the one-
period ahead forecast variance based on past information, it is
called the conditional variance. The conditional variance
equation specified in (5) is a function of three terms:

• A constant term:ω.

• News about volatility from the previous period, measured as
the lag of the squared

residual from the mean equation: Ԑ2
t-1(the ARCH term).

• Last period’s forecast variance:σ2
t-1(the GARCH term).

The (1, 1) in GARCH(1, 1) refers to the presence of a first-
order autoregressive GARCH term(the first term in
parentheses) and a first-order moving average ARCH term (the
second term in parentheses). To complete the basic ARCH
specification, we require an assumption about the conditional
distribution of the error term Ԑ. There are three assumptions
commonly employed when working with ARCH models:
Normal (Gaussian) distribution, Student's t-distribution, and
the Generalized Error Distribution (GED). Given a
distributional assumption, ARCH models are typically
estimated by the method of maximum likelihood. For the
GARCH(1, 1) model we used normal (Gaussian) distribution
or conditionally normal errors.

The ARCH test is a Lagrange multiplier (LM) test for
autoregressive conditional heteroskedasticity (ARCH) in the
residuals (Engle 1982). This particular heteroskedasticity
specification was motivated by the observation that in many
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financial time series, the magnitude of residuals appeared to be
related to the magnitude of recent residuals. ARCH in itself
does not invalidate standard LS inference. However, ignoring
ARCH effects may result in loss of efficiency.

IV. PARCH

This model along with other models generalised in Ding et al.
(1993) with Power ARCH specification. Who suggest that the
second conditional moment equation of an asymmetric power-
GARCH model should be written as:

Where δ> 0, γ<= 1 for i = 1,……..,r,γi=0 for alli>r and r< = p.

In equation six εis the error term, γ is the asymmetric term and
δ is a power transformation that can be estimated from the data
or restricted to take values such as 1 or 2. Hentschel (1995)
uses a Box–Cox transformation to prove that the power-
GARCH model is a member of a large family of conditional
variance equations.In thisarticle, we use the BIC criterion to
select the nested model which best fitsthe data for a given
subsample.

As is done virtually in all of the literature, we assume a
parsimonious versionof the asymmetric power-GARCH model,
that is to say, an asymmetricpower-GARCH (1,1) model with p

= q = 1. Mittnik and Paolella (2000); Giot and Laurent (2003)
and ShamilaJayasuriya et.al.(2009)  estimate this model (or its
symmetric volatilitycounterpart) in their studies with a t-
distribution or a skewed t-distribution, which may bean
appropriate choice when seeking to measure including
longandshort-trading positions. For our objective to study, we
also estimate the model assuming aconventional t-distribution
and the calculation method is as follows:

lt= -1/2 log [π(v-2) Ӷ (v/2)2/ Ӷ ((v+ 1)/2)2] -1/2 logσ2
t- (v+ 1)/2

log [ 1+ (yt-XtӨ)2/ σ2
t(v-2)] (7)

where the degree of freedom v>2 controls the tail behavior.
The t-distribution approaches the normal as v -->∞.

V. ANALYSIS

Table 2 presents the result of ADF-unit root test and line graph
respectively on return series of underlying stock markets
namely:Rbrazil, Rrussia, Rindia, Rmexico, Rchina,
Rphilippines, Rsouth Korea, Rtaiwan, Rindonesia, Rmaleysia,
Rusa, and Rjapan.

The ADF test result values of all stock return series given
below aresignificant at 0.001 percent it means return
seriesdoes not have a unit root. Further, the statistic values are
less than the all critical values at the 1%, 5%, and 10% so that
it also ensures, we can reject the null hypothesis and confirms
all of the stock market return series has not a unit root and that
are stationary.

Table 3 reports the result of  GARCH(1,1) model estimation
for stock returns, which refers to First-order autoregressive
GARCH term (the first term in parentheses) and a first- order
Moving average ARCH Term(the second term in parentheses).
The ARCH LM test statistic and LB –Q statisticsare used for
fitness of order specification. The p values in ninth column of
table 3 for Obs*R-squared statistic by Engle's LM test statistic
is computed from the test regression.  As p – value of Obs*R-
squared coefficients is greater than 0.05 at all rows so we
cannot reject the null hypothesis(there is no ARCH up to order
q in the residualsi.e. q=1 in model) at 5% for all countries and

we can say that (1,1) order is sufficient for ARCH and
GARCH Parenthesis which found no ARCH term in residuals
and confirms the above that the GARCH (1, 1) model is
adequate. The result of SIC for level of model selection is also
supported by the results of Karmakar, Madhusudan
(2007).Highly insignificant p- value of LB-Q statistic reports
in column eleventh support the result of ARCH LM test that
there is no ARCH term in residuals. Coefficient of
Autocorrelation also shows no ARCH term left in residuals.

First column of table 3shows the name of countries and
second column (ω) shows the estimated coefficients of
constant. The third and fourth columns report the estimated
coefficients for (α) ARCH term and (β) GARCH term
respectively. Furthermore, the persistence of the conditional
volatility, measured by (α+ β).The p-value of the coefficients is
shown in ()parentheses and standard errors are shown in [ ].
Estimated values for theα and β coefficients are reasonable and
highly significant for all markets. In the estimation of
volatility, the α coefficient represents theweight applied to
news measured as last period’s shock, so that the larger the α
coefficient the more a market reacts to news. The β coefficient
representsthe weight applied to the previous forecast of
volatility.

The estimated coefficients for (α) ARCH term and (β) GARCH
term are statistically significant for all stock markets in the
sample at 1% level. (β) GARCH term for each country is larger
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than (α) ARCH termimpling that large market surprises induce
smaller revisions in future volatility. The α coefficients ranges
from 0.062102 (China) to 0.178934 (Russia), While the β
coefficients ranges from 0.798115 (Philippines) to 0.928840
(China).In numerous studiesof mature markets, it is common to
observe reaction coefficients (α ’s) of less than 0.10 and β
coefficients of approximately 0.90, especially for daily
data.Comparing mature and emerging markets, we see that
emerging markets often have larger α coefficients and smaller
β coefficients. Thus, emerging marketsoften react somewhat
more to news (have more spiky GARCH volatilities),a result
consistent with Alexander (2001),Jayasuriyaet. al (2009). Our
results are also comparable with the results of Lamouresux and
Lastrapes (1991) and Omran and Mckenzie(2000) who, reports
a high degree of volatility persistence in their studies.

Obtaining a value of β>0 along with a value of (α+ β) less than
unity (except Russia) suggests the existence of a stationary
process. This would imply that current information can be used
in predicting future volatility.

Table 3: GARCH (1,1) Estimation Results
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In this article, we use an asymmetric power-GARCH model
(Table-4) to measure the magnitude of asymmetric volatility
for 10 emerging markets and 2 mature markets.

Estimated values for the α and β coefficients are reasonable
and highly significant for most markets. The P-value for α for
the USA is (0.9441). In the estimation of volatility, the α
coefficient represents theweight applied to news measured as
last period’s shock, so that the larger the α coefficient the more
a market reacts to news. The β coefficient representsthe weight
applied to the previous forecast of volatility. In numerous
studiesof mature markets, it is common to observe reaction
coefficients (α’s) of less than 0.10 and β coefficients of
approximately 0.90, especially for daily data, same results also
supported here.Comparing mature and emerging markets, we
see that emerging markets often have larger α coefficients and
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smaller β coefficients. Thus, emerging marketsoften react
somewhat more to news (have more spiky GARCH
volatilities),a result consistent with Alexander (2001).The
focus of this article is the magnitude of asymmetric volatility
estimatedfor each market because the more asymmetric a
market the higher the risk. The γ coefficient for the USA is not
statistically significant(0.9441) and a symmetric and this result
is against ofthatlarge body of literature which has consistently
provided evidence ofasymmetry for the UScall the market
asymmetric. Market of Japan exhibits asymmetric volatility
andP-value is 0.0000. In the case of the emerging markets, all
markets areasymmetric based on statistically significant
estimates of the γ coefficients.

Table 4: Power ARCH [parch (1,1)] Estimating Results
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The question which arises, naturally, is what a possible
explanation for thesefindings could be? Black (1976) and
Christie (1982) were the first todocument and explain the
asymmetric volatility property of individual stockreturns in the
US stock markets. This articlesexplain the leverage effect
hypothesis: A drop in the value of the stock (negative
return)increases financial leverage, which makes the stock
riskier and increases its volatility.Although, to many, ‘leverage
effects’ have become synonymous with asymmetricvolatility,
the asymmetric nature of the volatility response to return
shockscould simply reflect the existence of time-varying risk
premiums [Campbelland Hentschel (1992), French, Schwert
and Stambaugh (1987) and Pindyck(1984)]. If volatility is
priced, an anticipated increase in volatility raises the
requiredreturn on equity, leading to an immediate stock price
decline. This isoften referred to as the ‘volatility feedback
effect’.In fact, the leverage effect and the volatility feedback
effect could both be atwork. Suppose there is an event which
has raised traders’ expectation of volatilityin future. The effect
of such volatility shock is often reflected in traders’
reluctanceto buy and willingness to sell in anticipation of a
volatile market. As a result,stock prices have to drop to balance
the buying and selling volume. Thusan anticipated increase in
volatility leads to an immediate price drop, as predictedby the
volatility feedback hypothesis. This drop in stock price raises

the leverageratio, which by the leverage effect hypothesis
brings about a further increase involatility and therefore a
further drop in price. This process can go on
indefinitely.Bekaert and Wu (2000) examined asymmetric
volatility in the Japanese equitymarket and concluded that
volatility feedback was the dominant cause of theasymmetry
[KarmakarMadhusudan(2007)].

VI. CONCLUSION

The volatility of Stock marketdiffers dramatically across
international markets as because of market thinness and share
turnover [Harvey (1995); Aggarwal et.al. (1999); Cohen et.al.
(1976)].   In that direction this study investigatesthe
asymmetric effect within GARCH framework both in
developed and emerging markets. This study finds the
predictability of stock market is higher inemerging markets
than the developed markets. The major finding of the study is
that the alpha coefficient of the emerging economies is higher
compared to the developed economies that indicate
inefficiency in the emerging markets. Long term persistency of
volatility finds both in emerging markets as well as developed
markets as (α+ β) close to 1 or greater than 1 that shows
increasing tendency rather than decay overtime.Engle (2004)
shows that equity markets are moreriskier when volatility is
asymmetric.The empirical results of this article confirm that
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there isasymmetric volatility inboth the markets emerging as
well as developed markets. But asymmetric effect in emerging
markets is somewhat larger than that of mature markets.
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Abstract: 5G Technology stands for 5th generation mobile
technology. 5G denote the next major phase of mobile
telecommunication standards beyond the upcoming 4G standards.
5G technology will change the way most high bandwidth users
access their phones. With 5G pushed over a VOIP enabled device,
people will experience a level of call volume and data transmission
never experienced before. 5G technology is offering the service in
Product Engineering, Documentation, supporting electronic
transactions, etc. As the customer become more and more aware
of the mobile phone technology, he or she will look for a decent
package all together including all the advanced features a cellular
phone can have. Hence the search for new technology always the
main motive of the leading cell phone giants to out innovate their
competitors. The goal of a 5G based telecommunication network
would ideally answer the challenges that a 4G model would
present once it has entered widespread use.

I. INTRODUCTION

5G is the name currently being given to the next generation of
mobile data connectivity that will come after the last drop has
been wringed from 4G.

It will provide unbelievably fast broadband speeds, but more
importantly it will have enough capacity wherever you go to
perform every function you want it to without a drop in speed
or connection, no matter how many people are connected at the
same time.

Indeed, EE’s principal network architect Professor Andy
Sutton, believes that the aim of 5G is to become invisible. It
should be a technology that’s “just there”, like electricity. It
will enable device manufacturers to realise the Internet of
Things as it will always be on and able to be tapped into
without regionalisation.

II. EVOLUTION 1G to 5G

1G :- First Generation wireless technology (1G) is the original
analog(An analog or analogue signal is any continuous signal
for which the time varying feature (variable) of the signal is a
representation of some other time varying quantity), voice-only
cellular telephone standard, developed in the 1980s. The main
difference between two succeeding mobile telephone systems,
1G and 2G,is that the radio signals that 1G networks use are
analog, while 2G networks are digital. Although both systems
use digital signalling to connect the radio towers (which listen
to the handsets) to the rest of the telephone system, the voice
itself during a call is encoded to digital signals in 2G whereas
1G is only modulated to higher frequency, typically 150 MHz
and up. One such standard is NMT (Nordic Mobile
Telephone), used in Nordic countries, Eastern Europe and
Russia. Others include AMPS (Advanced Mobile Phone
System) used in the United States, TACS (Total Access
Communications System) in the United Kingdom, JTAGS in
Japan, C-Netz in West Germany, Radio com 2000 in France,
and RTMI in Italy. Analog cellular service is being phased out
in most places worldwide. 1G technology replaced
0Gtechnology, which featured mobile radio telephones and
such technologies as Mobile Telephone System (MTS),

Advanced Mobile Telephone System AMTS), Improved
Mobile Telephone Service (IMTS), and Push to Talk (PTT).

 it was developed in1980s &completed in early 1990s.

 It was based on analog system.

 It has speed upto 2.4 kbps.

 AMPS(Advance Mobile Phone System) was launced
by US &it was 1 G mobile system

 It allows user to make voice calls in 1 country.

Fig:1

2G :- 2G is short for second-generation wireless telephone
technology. Second generation2G cellular telecom networks
were commercially launched on the GSM standard in Finland
in 1991. 2G network allows for much greater penetration
intensity. 2G technologies enabled the various mobile phone
networks to provide the services such as text messages, picture
messages and MMS (multimedia messages). 2G technology is
more efficient. 2G technology holds sufficient security for both
the sender and the receiver. All text messages are digitally
encrypted. This digital encryption allows for the transfer of
data in such a way that only the intended receiver can receive
and read it. Second generation technologies are either time
division multiple access (TDMA) or code division multiple
access (CDMA). TDMA allows for the division of signal into
timeslots. CDMA allocates each user a special code to
communicate over a multiplex physical channel. Different
TDMA technologies are GSM, PDC, iDEN, IS-136. CDMA
technology is IS-95. GSM has its origin from the Group special
Mobile, in Europe. GSM (Global system for mobile
communication) is the most admired standard of all the mobile
technologies.

 it was developed in late 1980s & completed in late 1990s.

 It is based on digital system

 It has speed upto 64 kbps

 Services such are digital voice & SMS with more clarity

 Semi gobal facility
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 2G are the headsets we are using today,with 2.5G having
more capabilities.

 2G technologies can be divided into Time Division
Multiple Access (TDMA)-based and Code Division
Multiple Access (CDMA)-based standards depending on
the type of multiplexing used.

Fig:2

3G :- Internation Mobile Telecommunication -2000(IMT—
2000), better known as 3G or 3rd Generation, is a generation
of standard for mobile phones and mobile telecommunication
services fulfilling specifications by the International
Telecommunication union. The use of 3G technology is also
able to transmit packet switch data efficiently at better and
increased bandwith.3G mobile technologies proffers more
advanced services to mobile users. the spectral efficiency of
3G technology is better than 2G technologies. Spectral
efficiency is the measurement of rate of information transfer
over any communication system.3G is also known as IMT-
2000.

 it was developed between late 1990s &early 2000s until
present day

 It has transmission speed from 125kbps to 2 mbps

 In 2005, 3G is ready to live up to its performance in
computer networking (WCDMA,WLAN and Bluetooth)
and mobile devices area (cell phone and GPS).

 Data are sent through technology called packet switching.

 It has superior voice quality

 Good clarity in vedio conference

 E-mail, PDA, information surfing, online
shopping/banking, games

 Access to Global roaming

Fig:3

4G :- 4G refers to the fourth generation of cellular wireless
standards. It is a successor to 3G and 2G families of standards.
The nomenclature of the generations generally refers to change
in the fundamental nature of the service, non-backwards
compatible transmission technology, and new frequency
bands.3G technologies make use of TDMA and CDMA. 3G
technologies make use of  values added services like mobile
television, GPS(global positioning system) and vedio
conferencing.

 It was developed in 2010

 It is faster & more reliable

 Speed up to 100 mbps

 High performance

 Easy roaming

 Low cost

Fig:4

5G :- 5G is the name currently being given to the next
generation of mobile data connectivity that will come after the
last drop has been wringed from 4G.

It will provide unbelievably fast broadband speeds, but more
importantly it will have enough capacity wherever you go to
perform every function you want it to without a drop in speed
or connection, no matter how many people are connected at the
same time.

Indeed, EE’s principal network architect Professor Andy
Sutton, believes that the aim of 5G is to become invisible. It
should be a technology that’s “just there”, like electricity. It
will enable device manufacturers to realise the Internet of
Things as it will always be on and able to be tapped into
without regionalisation.

 Next major phase of mobile telecommunication &wireless
system

 10 times more capacity than others

 Expected speed up to 1 gbps

 More faster & reliable than 4G

 Lower cost then previous generation
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Fig:5

III. KEY CONCEPT

 Real wireless world with no more limitation with access 7
zone issues

 Wearable devices

 IPv6, where a visiting core of mobile IP address is assigned
according to location & connected network

 One unified global standard

 Smart radio

 The user can simultaneously be connected with several
wireless access technology

 Multiple concurrent data transfer path

Fig:6

Fig:7

IV. OPEN WIRELESS ARCHITECTURE (OWA)

 OSI layer 1 &OSI layer 2 define the wireless technology

 For these two layer the 5G mobile network is likely to be
based on open wireless architecture (OWA)

 Physical layer + Data link layer = OWA

V. NETWORK LAYER

 All mobile network will use mobile IP

 Each mobile terminal will be FA (foreign Agent)

 A mobile can be attached to several mobiles or wireless
networks at the same time

 The fixed IPv6 will be implemented in the mobile phones

 Separation of network layer into two sub layers:

1) Lower network layer (for each interface)

2) Upper network layer (for the mobile terminal)

VI. OPEN TRANSPORT PROTOCOL (OTP)

 Wireless network offers from wired network regarding the
transport layer

 In all TCP versions the assumption is that lost segments are
due to network congestion

 In wireless, the loss is due to higher bit error ratio in radio
interface

 5G mobile terminals have transport layer that is possible to
be downloaded & installed – open Transport protocol (OTP)

 Transport layer + session layer = OTP

VII. APPLICATION (SERVICE) LAYER

 Provides intelligent QoS (Quality of sevice) management over
wariety of networks

 Provides possibility for service quality testing & storage of
measurement information database in the mobile terminals

 Select the best wireless connection for given services

 QoS parameters, such as delay, losses, BW, reliability, will be
stored in DB of 5G mobile

 Presentation layer + Application layer = Application



VIII. FEATURE OF 5G

 High resolution for cracy cell phone users

 Bi-directional large BW

 Less traffic

 25 Mbps connectivity speed

 Enhanced & available connectivity just about the world

 Uploading & downloading speed of 5G touching the peak(up
to 1 Gbps)

 Better & fast solution

 High quality service based on policy to avoid error

 Support virtual private networks

 More attractive & effective
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 Provides subscriber supervision tools for fast action

IX. ADVANTAGE OF 5G

 Data BW of 1 Gbps or higher

 Globally accessible

 Dynamic information access

 Available at low cost

X. APPLICATION OF 5G

 Wearable devices with AI (artificial Intelligence)
capabilities

 Pervasive (global) networks

 Media independent handover

 Radio resource management

 VoIP(voice over IP) enabled devices

 With 6th sense technology

XI. CONCLUSION

 3G- operator centric

4G- service centric whereas

5G- user centric

 We have proposed 5G wireless concept designed as an
open platform on different layers

 The new coming 5G technology will be available in the
market at affordable rate , high peak future & much
reliability than preceding technologies.
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Abstract: Fly ash, a waste generated by thermal power plants is as
such a big environmental concern. The investigation reported in this
paper is carried out to study the utilization of fly ash in cement
concrete as a partial replacement of cement as well as an
additive so as to provide an environmentally consistent way of its
disposal and reuse. This work is a case study for Deep Nagar
thermal power plant of Jalgaon District in MS. The cement in
concrete matrix is replaced from 5% to 25% by step in steps of 5%.
It is observed that replacement of cement in any proportion lowers
the compressive strength of concrete as well as delays its hardening.
This provides an environmental friendly method of Deep Nagar fly
ash disposal.
KEY WORDS: Fly ash, Cement, Compressive strength.

1. INTRODUCTION
Fly ash is very much similar to volcanic ashes used in production
of the earliest known hydraulic cements about 2,300 years ago.
Those cements were made near the small Italian town of
Pozzuoli - which later gave its name to the term  pozzolan”. A
pozzolan is a siliceous or siliceous / aluminous material which
when mixed with lime and water forms a cementitious
compound. Fly ash is the best known, and one of the most
commonly used, pozzolans in the world. Fly ash is the notorious
waste product of coalbased electricity generating thermal power
plants, known for its ill effects on agricultural land, surface and
sub surface water pollution, soil and air pollution and diseases to
mankind. Researchers have proposed few ways of reusing fly ash
for variety of application. One of the most common reuse of fly
ash is in cement concrete. Fly ash particles are almost totally
spherical in shape, allowing them to flow and blend freely in
mixtures. That capability is one of the properties making fly ash
a desirable admixture for concrete. These materials greatly
improve the durability of concrete through control of high
thermal  alkalis, resistance to chloride and sulphate penetration,
and continued micro structural development through a long-term
hydration and pozzolanic reaction. The utilization of by-products
as the partial replacement of cement has important economical,
environmental and technical benefits such as the reduced amount
of waste materials, cleaner environment, reduced energy
requirement, durable service performance during service life and
cost effective structures.
In this experimental investigation, an attempt has been made to
study the techno-economic analysis for the compressive strength
of fly ash concrete. The fly ash is procured from Deepnagar
Thermal Power Plant. This plant is located near bhusawal city in
Jalgaon District in Maharashtra state. The plant is an
establishment of 1968. It has a generation capacity of 480 MW.
It consumes 7500-8500 MT/day of coal and produces 2550 to
2800 MT/day fly ash. Here, in our work a comparative study of
the characteristics compressive strength between Ordinary
Portland Cement concrete and Fly ash based concrete has been
made. Fly ash is used in various proportions ranging from 10% to
50% by weight of cement in steps of 5%. Using the experimental
data, a column section is designed. The relative cost of column

section designed with OPC as well as various proportion of fly
ash is estimated and compared. It is observed that fly ash can be
safely and economically used. This also provides an
environmental friendly method of
fly ash disposal.

II. EXPERIMENTAL WORK
Properties of fly ash: Various tests were done to find out the

physical and chemical properties of fly ash which is illustrated in
table 1.

Table no. 1: Physico-chemical properties of fly ash

It can be seen that all parameters are within permissible limits.
Cement fly ash blends: The fly ash is blended in cement at a rate
of 10 to 50% by weight of cement in steps of 10%. The cement-
fly ash blends are then tested for following properties:
consistency, setting time, soundness, workability and
compressive strength, as per IS 546-
2003.
Concrete Mix Design: In the present study, M20 grade with
nominal mix as per IS 456-2000 was used. The concrete mix
proportion (cement: fine aggregate: coarse aggregate) is 1: 1.5: 3
by volume and a water cement ratio of 0.5 is taken. The fly ash is
blended in cement at a rate of 5 to 25% by weight of cement in
steps of 5%.
Compressive strength determination: In this test sample of
concrete is filled in the mould of size 15cm x 15cm x 15cm and
top of mould is strike off. A total number of 18 cubes were
casted. Fly ash is added in place of cement in concrete in 6
specimens are covered with the wet gunny bags for 24 hours.
Then after sample is removed and kept for curing in curing tank.
At the end of curing period sample is removed and tested
immediately. The testing is done under Universal Testing
Machine model no. UTM 40, Yama Engineers Kolhapur make.
The load is applied smoothly and gradually. The crushing loads
are noted and average compressive strength for three specimens
is determined for each which is given in table 2.
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III. RESULTS AND DISCUSSION:
Properties of fresh concrete: As described in $2.2, various
properties of fresh concrete are determined. Considering space
limitations, here data sheet is not presented only results are
discussed: The consistency of cement has increased with the
addition of fly ash from 32% for 0% fly for 50% fly ash. It may
be attributed to the increased specific surface area of cement –
fly ash blend due to finer particles of the later. The initial setting
time (IST) has increased from 155 minutes for 0% fly ash to 250
minutes for 50% fly ash. This may be attributed to the retardation
of cement hydration due to fly ash. The workability of cement
concrete mix has increased from 25 mm (for 0% fly ash) to 120
mm (for 25% fly ash). This may be attributed to the soothing
effect of fine fly ash particles in the concrete mix. It is an
encouraging result. 3.2 Compressive strength of fly ash concrete
The characteristic compressive strength of various blends of
concrete is presented in table no. 2. Figure 2 shows the graphical
representation of data o no 2.

Table 2: Compressive strength of cement concrete (three sample
average)

The curves in figure 2 show the rate of compressive strength
development of various blends of fly ash concrete over a span of
90 days. It can be seen that 0% fly ash i.e. concrete with no
replacement of cement with fly ash, has maximum rate of
compressive strength development at 60 days and after it
becomes nearly constant. 5% fly ash has upto the age of 21 days
and then after its rate decreases. Strength development at later
stage is negligible. The rate of strength development is large upto
21 days for 10% fly ash and then after its rate E-ISSN 129 k. e
ash to 48% articles of table – fly ash th becomes negligible for
few days and after 28 days I increases uniformly. Its final
strength development is also maximum than any other fly ash
blends. After 90 days of storage the concretes containing 10 % of
fly ash, related to cement mass, gained a compressive strength
about 6 % higher than the concrete addition for Ordinary
Portland cement. For fly ash blends greater than 10% fly ash, the
rates of strength development as well as final strengths both
reduce with addition of fly ash. In long terms, concrete with
higher proportions of fly ash gains comparable with that of pure
concrete. It is important to note from table 2 that the strength of
concrete decreases with the increase in % of replacement of

cement with fly ash at 28 days. But, at 90 days we get maximum
strength for 10% fly ash addition.

IV. CONCLUSIONS
This study proves that Deep Nagar fly ash can be successfully
used in the cement concrete in minor amount as an additive.
Considering the intangible cost of disposal problem of fly ash
and hidden cost of environmental protection, the methodology
appears to be indeed successful. Fly ash is actually a solid waste.
So, it is priceless. If it can be used for any purpose then it will be
good for both environment and economy. Use of this fly ash as a
raw material in Portland cement is an effective means for its
management and leads to saving of cement and economy
consequently. Hence it is a safe and environmentally consistent
method of disposal of fly ash. However the rate of strength
development is less, Due to lesser rate of strength de ash finds
specific application in mass concreting e. g. dam construction. It
can be concluded that power plant waste is extensively used in
concrete as a partial replacement for cement and an admixture.
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Abstract— Wireless  communication  is  the  transfer  of
information  over  a  distance  without  the  use  of enhanced
electrical  conductors  or  "wires”.  The distances involved may be
short (a few meters as in television  remote  control)  or  long
(thousands  or millions  of  kilometres  for  radio  communications).
When  the  context  is  clear,  the  term  is  often shortened  to
"wireless".  It encompasses various types of fixed, mobile, and
portable two-way radios, cellular telephones, Personal Digital
Assistants (PDAs), and wireless networking. In this paper  we will
throw  light  on the evolution and  development of  various
generations  of  mobile  wireless technology  along  with  their
significance  and advantages  of  one  over  the other. In the past
few decades, the mobile wireless technologies have experience of
various generations of technology revolution & evolution, namely
from 0G to 4G. An advance implementation of 5G technology
which are being made on the development of World Wide Wireless
Web (WWWW).

Keywords— Wi-Fi, Generations of Wi-Fi, Global System for
Mobile, Enhanced Data rate for GSM Evolution Technology

I. INTRODUCTION

In 1895, Guglielmo Marconi opened the way for modern
wireless communications by transmitting the three-dot Morse
code for the letter ‘S’ over a distance of three kilometres using
electromagnetic waves. From this beginning, wireless
communications has developed into a key element of modern
society. Wireless communications have some special
characteristics that have motivated specialised studies. First,
wireless communications relies on a scarce resource – namely,
radio spectrum state. In order to foster the development of
wireless communications (including telephony and
Broadcasting) those assets were privatised. Second, use of
spectrum for wireless communications required the
development of key complementary technologies; especially
those that allowed higher frequencies to be utilised more
efficiently. Finally, because of its special nature, the efficient
use of spectrum required the coordinated development of
standards.

The term is used to describe modern wireless connections such
as those in cellular networks and wireless broadband internet,
mainly using radio waves. The Mobile wireless industry has
started its technology creation, revolution & evolution since
early 1970s. In the past few decades, mobile wireless
technologies have been classified according to their generation,
which largely specifies the type of services and the data
transfer speeds of each class of technologies.

II. WHY WE USE WIRELESS COMMUNICATION

There are several kinds of wireless technologies; the main
difference being their range. Some offer connectivity over an
area as large as your desktop whilst others can cover a
medium-sized office space.

Our most familiar wireless network, the mobile phone, covers
whole continents.

Wireless technology can offer businesses more flexible and
inexpensive ways to send and receive data.

The four key benefits of wireless technology are:

1. Increased efficiency - improved communications leads to
faster transfer of information within businesses and
between partners/customers.

2. You are rarely out of touch - you don't need to carry cables
or adaptors in order to access office networks.

3. Greater flexibility and mobility for users - office-based
wireless workers can be networked without sitting at
dedicated PCs.

4. Reduced costs - relative to 'wired', wireless networks are,
in most cases, cheaper to install and maintain.

ZERO GENERATION

(0G – 0.5G)

0G refers to pre-cellular mobile telephony technology in 1970s.
These mobile telephones were usually mounted in cars or
trucks, though briefcase models were also made.

Wireless telephone started with what you might call 0G  if  you
can  remember  back  that  far. In those pre-cell days, you had
a  mobile operator  to set  up the calls and there were only a
handful of channels available. Mobile radio telephone systems
preceded modern cellular mobile telephony technology. Since
they were the predecessors of the first generation of cellular
telephones, these systems are sometimes referred to as 0G (zero
generation) systems. Technologies used in 0G systems included
PTT (Push to Talk), MTS (Mobile Telephone System), IMTS
(Improved Mobile Telephone Service), AMTS (Advanced
Mobile Telephone System), OLT (Norwegian for Offentlig
Landmobil Telefoni, Public Land Mobile Telephony) and MTD
(Swedish abbreviation for Mobilelefonisystem D, or Mobile
telephony system D).

0.5G is a group of technologies with improved feature than the
basic 0G technologies.

These early mobile telephone systems can be distinguished
from earlier closed radiotelephone systems in that they were
available as a commercial service that was part of the public
switched telephone network, with their own telephone numbers,
rather than part of a closed network such as a police radio or
taxi dispatch system.

These mobile telephones were usually mounted in cars or
trucks, though briefcase models were also made. Typically, the
transceiver (transmitter-receiver) was mounted in the vehicle
trunk and attached to the "head" (dial, display, and handset)
mounted near the driver seat. They were sold through various
outlets, including two-way radio dealers. The primary users
were loggers, construction foremen, realtors, and celebrities,
for basic voice communication.

FIRST GENERATION (1G)

1G (or 1-G) is the first-generation wireless telephone
technology, cellphones. These are the analog cellphone
standards that were introduced in the 1980s.It refers to the
generation  of  wireless  telecommunication technology, more
popularly known as cellphones.1G  technology  replaced  0G
technology,  which featured  mobile  radio  telephones  and
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such technologies as  Mobile  Telephone System (MTS)
Advanced  Mobile  Telephone  System  (AMTS).

Its successor, 2G, which made use of digital signals, 1G
wireless networks used analog radio signals. A voice call gets
modulated to a higher frequency of about 150MHz and is
transmitted between radio towerswith the help of 1G. This is
done using a technique called Frequency-Division Multiple
Access (FDMA).

1G has some of the disadvantages regarding overall connection
quality. It has low capacity unreliable handoff, poor voice links,
and no security since voice calls were played back in radio
towers, making these calls susceptible to unwanted dropping or
interference by third party. 1G did maintain a few advantages
over 2G. In comparison to 1G's analog signals, 2G's digital
signals are very reliant on location and proximity. If a 2G
handset made a call far away from a cell tower, the digital
signal may not be strong enough to reach it. While a call made
from a 1G handset had generally poorer quality than that of a
2G handset, it survived longer distances. This is due to the
analog signal having a smooth curve compared to the digital
signal, which had a jagged, angular curve. As conditions
worsen, the quality of a call made from a 1G handset would
gradually worsen, but a call made from a 2G handset would
fail completely. Different 1G standards were used in various
countries. Advanced Mobile Phone System (AMPS) was a 1G
standard used in the United States. Nordic Mobile Telephone
(NMT) was a 1G standard used in Nordic countries (Denmark,
Finland, Iceland, Norway and Sweden), as well as in its
neighboring countries Switzerland and Netherlands, Eastern
Europe, and Russia. Italy used a telecommunications system
called RTMI. In the United Kingdom, Total Access
Communication System (TACS) was used. France used
Radiocom 2000.

In West Germany, Portugal, and South Africa, a
telecommunications system known as C-450 was used.

Two competing systems in Japan, Nippon Telegraph and
Telephone (NTT) and DDI, developed various standards: NTT
developed TZ-801, TZ-802 and TZ-803, while DDI developed
a standard called Japan Total Access Communications System
(JTACS).

SECOND GENERATION (2G-2.75G)

2G (or 2-G) is the second-generation wireless telephone, which
is based on digital technologies. 2G networks is basically for
voice communications only, except SMS messaging is also
available as a form of data transmission for some standards.
Second generation (2g) telephone technology is based on GSM
or in other words global system for mobile communication.
Second generation was launched in Finland in the year 1991.
2G network allows for much greater penetration intensity. 2G
technologies enabled the various mobile phone networks to
provide the services such as text messages, picture messages
and MMS (multi media messages). 2G technology is more
efficient. 2G technology holds sufficient security for both the
sender and the receiver. All text messages are digitally
encrypted. This digital encryption allows for the transfer of
data in such a way that only the intended receiver can receive
and read it. Second generation technologies are either time
division multiple access (TDMA) or code division multiple
access (CDMA). TDMA allows for the division of signal into
time slots. CDMA allocates each user a special code to
communicate over a multiplex physical channel. Different
TDMA technologies are GSM, PDC, iDEN, iS-136.CDMA
technology is IS-95. GSM has its origin from the Group special

Mobile, in Europe. GSM (Global system for mobile
communication) is the most admired standard of all the mobile
technologies. Although this technology originates from the
Europe, but now it is used in more than 212 countries in the
world. GSM technology was the first one to help establish
international roaming. This enabled the mobile subscribers to
use their mobile phone connections in many different countries
of the world’s is based on digital signals ,unlike 1G
technologies which were used to transfer analogue signals.
GSM has enabled the users to make use of the short message
services (SMS) to any mobile network at any time. SMS is a
cheap and easy way to send a message to anyone, other than
the voice call or conference. This technology is beneficial to
both the network operators and the ultimate users at the same
time. Another use of this technology is the availability of
international emergency numbers, which can be used by
international users anytime without having to know the local
emergency numbers. PDC or personal digital cellular
technology was developed in Japan, and is exclusively used in
JAPAN as well. PDC uses 25 KHz frequency. Docomo
launched its first digital service of PDC in 1993.integrated
digital enhanced network (iDEN) was developed by
MOTOROLA, as a major mobile technology. It enabled the
mobile users to make use of complex trunked radio and mobile
phones. iDEN has a frequency of about 25Khz.i DEN allows
three or six user per mobile channel.iS-136 is a second
generation cellular phone system. It is also known as digital
AMPS. Digital signals require consume less battery power, so
it helps mobile batteries to last long. Digital coding improves
the voice clarity and reduces noise in the line. Digital signals
are considered environment friendly. The use of digital data
service assists mobile network operators to introduce short
message service over the cellular phones. Digital encryption
has provided secrecy and safety to the data and voice calls. The
use of 2G technology requires strong digital signals to help
mobile phones work. If there is no network coverage in any
specific area, digital signals would be weak. 2.5G is a group of
bridging technologies between 2G and 3G wireless
communication. It is a digital communication allowing e-mail
and simple Web browsing, in addition to voice.

THIRD GENERATION (3G)

3G refers to the third generation of mobile telephony (that is,
cellular) technology. The third generation, as the name
suggests, follows two earlier generations.

The first generation (1G) began in the early 80's with
commercial deployment of Advanced Mobile Phone Service
(AMPS) cellular networks. Early AMPS networks used
Frequency Division Multiplexing Access (FDMA) to carry
analog voice over channels in the 800 MHz frequency band.

The second generation (2G) emerged in the 90's when mobile
operators deployed two competing digital voice standards. In
North America, some operators adopted IS-95, which used
Code Division Multiple Access (CDMA) to multiplex up to 64
calls per channel in the 800 MHz band. Across the world,
many operators adopted the Global System for Mobile
communication (GSM) standard, which used Time Division
Multiple Access (TDMA) to multiplex up to 8 calls per
channel in the 900 and 1800 MHz bands.

The International Telecommunications Union (ITU) defined
the third generation (3G) of mobile telephony standards IMT-
2000 to facilitate growth, increase bandwidth, and support
more diverse applications. For example, GSM could deliver
not only voice, but also circuit-switched data at speeds up to
14.4 Kbps. But to support mobile multimedia applications, 3G
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had to deliver packet-switched data with better spectral
efficiency, at far greater speeds. However, to get from 2G to
3G, mobile operators had make "evolutionary" upgrades to
existing networks while simultaneously planning their
"revolutionary" new mobile broadband networks. This lead to
the establishment of two distinct 3G families: 3GPP and
3GPP2.The 3rd Generation Partnership Project (3GPP) was
formed in 1998 to foster deployment of 3G networks that
descended from GSM. 3GPP technologies evolved as follows.

• General Packet Radio Service (GPRS) offered speeds up to
114 Kbps.

• Enhanced Data Rates for Global Evolution (EDGE) reached
up to 384 Kbps.

• UMTS Wideband CDMA (WCDMA) offered downlink
speeds up to 1.92 Mbps.

• High Speed Downlink Packet Access (HSDPA) boosted the
downlink to 14Mbps.

• LTE Evolved UMTS Terrestrial Radio Access (E-UTRA) is
aiming for 100 Mbps.

GPRS deployments began in 2000, followed by EDGE in
2003. While these technologies are defined by IMT-2000, they
are sometimes called "2.5G" because they did not offer multi-
megabit data rates. EDGE has now been superceded by
HSDPA (and its uplink partner HSUPA). According to the
3GPP, there were 166 HSDPA networks in 75 countries at the
end of 2007. The next step for GSM operators: LTE E-UTRA,
based on specifications completed in late 2008.

A second organization, the 3rd Generation Partnership Project
2 (3GPP2) -- was formed to help North American and Asian
operators using CDMA2000 transition to 3G. 3GPP2
technologies evolved as follows.

• One Times Radio Transmission Technology (1xRTT) offered
speeds up to 144 Kbps.

• Evolution Data Optimized (EV-DO) increased downlink
speeds up to 2.4 Mbps.

• EV-DO Rev. A boosted downlink peak speed to 3.1 Mbps
and reduced latency.

• EV-DO Rev. B can use 2 to 15 channels, with each downlink
peaking at 4.9 Mbps.

• Ultra Mobile Broadband (UMB) was slated to reach 288
Mbps on the downlink.

If you want augmented bandwidth, multiple mobile
applications and clarity of digital signals, then 3G (Third
Generation Technology) is your gateway. GSM technology
was able to transfer circuit switched data over the network. The
use of 3G technology is also able to transmit packet switch
data efficiently at better and increased bandwidth. 3G mobile
technologies proffers more advanced services to mobile users.
It can help many multimedia services to function. The spectral
efficiency of 3G technology is better than 2G technologies.
Spectral efficiency is the measurement of rate of information
transfer over any communication system. 3G is also known as
IMT-2000.

FOURTH GENERATION (4G)

 4G is the name of technologies for high-speed mobile
wireless communications designed for new data services
and interactive TV through mobile network. 4G Mobile
Technology is in progress and still not set standards are
defined. Many changes rather improvements are expected

in the coming 4G mobile technology. First and foremost
priority is giving to the security issue. International
Telecommunication Union using Radio defined 4G mobile
technology as IMT-Advanced (International Mobile
telecommunication Advanced). Expected issues
considered to be resolved in this 4G mobile technology are
as follows;

 It is considered to embed IP feature in the set for more
security purpose as high data rates are send and receive
through the phone using 4G mobile technology.

 4G mobile technology is going to be able to download at a
rate of 100Mbps like mobile access and less mobility of
1GBps for local access of wireless

 Instead of hybrid technology used in 3G with the
combination of CDMA and IS-95 a new technology
OFDMA is introduced 4G. In OFDMA, the concept is
again of division multiple accesses but this is neither time
like TDMA nor code divided CDMA rather frequency
domain equalization process symbolizes as OFDMA.

 CDMA sends data through one channel but with the
division of time in three slots. While CDMA also sends
data through one channel identifying the receiver with the
help of code. Whereas in 4G mobile technology OFDMA
is going to introduce in which data packets sends by
dividing the channel into a narrow band for the greater
efficiency comprises a prominent feature of 4G mobile
technology.

 IEEE 802.16m is processing for the IEE802.16e
comprising the 4G brand will define it as WMBA
(Wireless Mobile Broadband Access). This is a plain
indicator for the internet availability. The implementation
is in progress to avoid the call interference in case of data
download from a website. It will propose 128 Mbps
downlink data rate and 56Mbps uplink data rate which is
an extra ordinary step in 4G mobile technology. The
service will limit as the availability of hotspot is condition
for the internet connectivity.

 Parallel with WiMAX, LTE is intended to incorporate in
4G mobiles. It is also a wireless technology for the
broadband access. The difference between WiMAX and
LTE is that LTE goes for the IP Address. It follows the
same TCP / IP concept inherited from networking
technology. Restricted for the IP addresses it will provide
great security as well as high data transferability, avoid
latency, having the ability to adjust the bandwidth. LTE is
compatible with CDMA so able to back n forth the data in
between both networks.

 3GPP Organization is going to introduce two major
wireless standards; LTE and IEEE802.16m. Former is
granted permission for the further process while second is
under consideration and that will become a part of 4G
mobile technology.

 IPv6 is approved by Version as a 4G standard on June
2009.

FIFTH GENERATION (5G)

5G network is assumed as the perfection level of wireless
communication in mobile technology. Cable network is now
become the memory of past. Mobiles are not only a
communication tool but also serve many other purposes. All
the previous wireless technologies are entertaining the ease of
telephone and data sharing but 5G is bringing a new touch and
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making the life real mobile life. The new 5G network is
expected to improve the services and applications offered by it.

GSM (Global System for Mobile Communication)

GSM or global system for mobile communication is a digital
cellular system. It was originated in Finland Europe .however
now it is throughout the world. GSM (Global System for
Mobile Communication) accounts for 80% of total mobile
phone technologies market. There are over more than 3 billion
users of GSM (Global System for Mobile Communication)
now. GSM technology got its popularity, when people used it
to talk to their friends and relatives. The use of GSM (Global
System for Mobile Communication) is possible due to the SIM
(subscribers identity module) GSM (Global System for Mobile
Communication) is easy to use, affordable and helps you carry
your cell phone everywhere. GSM (Global System for Mobile
Communication) is a 2G technology. There are many
frequency ranges for GSM (Global System for Mobile
Communication) however 2G is the most used frequency.
GSM (Global System for Mobile Communication) offers
moderate security. It allows for encryption between the end
user and the service base station. The use of various forms of
cryptographic modules is part of GSM technology.

EDGE Technology (Enhanced Data Rates for GSM Evolution
Technology)

EDGE technology is an extended version of GSM. It allows
the clear and fast transmission of data and information. EDGE
is also termed as IMT-SC or single carrier. EDGE technology
was invented and introduced by Cingular, which is now known
as AT& T. EDGE is radio technology and is a part of third
generation technologies. EDGE technology is preferred over
GSM due to its flexibility to carry packet switch data and
circuit switch data. EDGE is termed as backward compatible
technology; backward compatible technology is that
technology which allows the input generation of older devices.
EDGE technology is supported by third generation partnership
projects; this association helps and supports the up gradation of
GSM, EDGE technology and other related technologies. The
frequency, capability and performance of EDGE technology is
more than the 2G GSM Technology. EDGE technology holds
more sophisticated coding and transmission of data. EDGE
technology can help you connect to the internet. This
technology supports the packet switching system. EDGE
develops a broadband internet connection for its users. EDGE
technology helps its users to exploit the multimedia services
.EDGE technology do not involve the expense of additional
hardware and software technologies. It only requires the base
station to install EDGE technology transceiver. EDGE
technology is an improved technology which almost supports
all the network vendors. All they have to do is to upgrade their
stations. EDGE technology has its edge because it can make
use of both switch circuit technology and packet circuit
technology. EDGE technology is also believed to support
EGPRS or in other words enhanced general packet radio
service. It is important to have GPRS network if one wants to
use EDGE technology because EDGE can not work without
GSM Technology. Therefore it is an extended version of GSM
Technology.
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Abstract: Whenever a user wants to search anything, a search
engine provides him with the results based on the keywords written
by him in the query. So, there are various techniques which can act
as a search algorithm to be used for answering the user’s query.
Google Hummingbird is one such technology. Previously a search
query weighed all words equally, but Hummingbird is smarter to
figure out a user’s true intent. Instead of asking what keywords will
users be searching for, Hummingbird ask what kind of information
are users looking for.

Keywords- Search Engine, Search algorithm, SEO, Crawler, SERP,
knowledge graph.

I. INTRODUCTION

When a user searches some content on the search engine, results
are displayed. These results are displayed as per the particular
website’s contents. So, now a days the organizations are focusing
on the content of their website so that when a user search
anything on the search engine related to their website, their
website should be on top of the result list. To make it effect, one
such process is Search Engine Optimization.

Search engine optimization (SEO) is the process of affecting the
visibility of a website or a web page in a search engine's
"natural" or un-paid search results. In general, the more
frequently a site appears in the search results list, the more
visitors it will receive from the search engine's users. SEO may
target different kinds of search, including image search, local
search, video search, academic search, news search and
industry-specific vertical search engines..

SEO considers how search engines work, what people search for,
the actual search terms or keywords typed into search engines
and which search engines are preferred by their targeted
audience. Optimizing a website may involve editing its
content, HTML and associated coding to both increase its
relevance to specific keywords and to remove barriers to
the indexing activities of search engines. Promoting a site to
increase the number of back links, or inbound links, is another
SEO tactic.
Webmasters and content providers began optimizing sites for
search engines in the mid-1990s, as the first search engines were
cataloging the early Web. Initially, all webmasters needed to do
was to submit the address of a page, or URL, to the various
engines which would send a "spider" to "crawl" that page, extract
links to other pages from it, and return information found on the
page to be indexed. The process involves a search engine spider
downloading a page and storing it on the search engine's own
server, where a second program, known as an indexer, extracts
various information about the page, such as the words it contains
and where these are located, as well as any weight for specific
words, and all links the page contains, which are then placed into

a scheduler for crawling at a later date. Site owners started to
recognize the value of having their sites highly ranked and
visible in search engine results, creating an opportunity for
both white hat and black hat SEO practitioners. Early versions of
search algorithms relied on webmaster-provided information
such as the keyword meta tag, or index files in engines
like ALIWEB. Meta tags provide a guide to each page's content.

Search engine crawlers may look at a number of different factors
when crawling a site. Not every page is indexed by the search
engines. Distance of pages from the root directory of a site may
also be a factor in whether or not pages get crawled.
In the diagram below, if each bubble represents a website,
programs sometimes called spiders examine which sites link to
which other sites, with arrows representing these links. Websites
getting more inbound links, or stronger links, are presumed to be
more important and what the user is searching for. In this
example, since website B is the recipient of numerous inbound
links, it ranks more highly in a web search. And the links “carry
through”, such that website C, even though it only has one
inbound link, has an inbound link from a highly popular site (B)
while site E does not.

Fig 1: Search engines use complex mathematical algorithms to guess which
website a user seeks.

By 2004, search engines had incorporated a wide range of
undisclosed factors in their ranking algorithms to reduce the
impact of link manipulation. In 2005, Google began
personalizing search results for each user. Depending on their
history of previous searches, Google crafted results for logged in
users. In 2007, Google announced a campaign against paid links
that transfer Page Rank. In December 2009, Google announced it
would be using the web search history of all its users in order to
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various information about the page, such as the words it contains
and where these are located, as well as any weight for specific
words, and all links the page contains, which are then placed into

a scheduler for crawling at a later date. Site owners started to
recognize the value of having their sites highly ranked and
visible in search engine results, creating an opportunity for
both white hat and black hat SEO practitioners. Early versions of
search algorithms relied on webmaster-provided information
such as the keyword meta tag, or index files in engines
like ALIWEB. Meta tags provide a guide to each page's content.

Search engine crawlers may look at a number of different factors
when crawling a site. Not every page is indexed by the search
engines. Distance of pages from the root directory of a site may
also be a factor in whether or not pages get crawled.
In the diagram below, if each bubble represents a website,
programs sometimes called spiders examine which sites link to
which other sites, with arrows representing these links. Websites
getting more inbound links, or stronger links, are presumed to be
more important and what the user is searching for. In this
example, since website B is the recipient of numerous inbound
links, it ranks more highly in a web search. And the links “carry
through”, such that website C, even though it only has one
inbound link, has an inbound link from a highly popular site (B)
while site E does not.

Fig 1: Search engines use complex mathematical algorithms to guess which
website a user seeks.

By 2004, search engines had incorporated a wide range of
undisclosed factors in their ranking algorithms to reduce the
impact of link manipulation. In 2005, Google began
personalizing search results for each user. Depending on their
history of previous searches, Google crafted results for logged in
users. In 2007, Google announced a campaign against paid links
that transfer Page Rank. In December 2009, Google announced it
would be using the web search history of all its users in order to
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I. INTRODUCTION
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content, HTML and associated coding to both increase its
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the indexing activities of search engines. Promoting a site to
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SEO tactic.
Webmasters and content providers began optimizing sites for
search engines in the mid-1990s, as the first search engines were
cataloging the early Web. Initially, all webmasters needed to do
was to submit the address of a page, or URL, to the various
engines which would send a "spider" to "crawl" that page, extract
links to other pages from it, and return information found on the
page to be indexed. The process involves a search engine spider
downloading a page and storing it on the search engine's own
server, where a second program, known as an indexer, extracts
various information about the page, such as the words it contains
and where these are located, as well as any weight for specific
words, and all links the page contains, which are then placed into

a scheduler for crawling at a later date. Site owners started to
recognize the value of having their sites highly ranked and
visible in search engine results, creating an opportunity for
both white hat and black hat SEO practitioners. Early versions of
search algorithms relied on webmaster-provided information
such as the keyword meta tag, or index files in engines
like ALIWEB. Meta tags provide a guide to each page's content.

Search engine crawlers may look at a number of different factors
when crawling a site. Not every page is indexed by the search
engines. Distance of pages from the root directory of a site may
also be a factor in whether or not pages get crawled.
In the diagram below, if each bubble represents a website,
programs sometimes called spiders examine which sites link to
which other sites, with arrows representing these links. Websites
getting more inbound links, or stronger links, are presumed to be
more important and what the user is searching for. In this
example, since website B is the recipient of numerous inbound
links, it ranks more highly in a web search. And the links “carry
through”, such that website C, even though it only has one
inbound link, has an inbound link from a highly popular site (B)
while site E does not.

Fig 1: Search engines use complex mathematical algorithms to guess which
website a user seeks.

By 2004, search engines had incorporated a wide range of
undisclosed factors in their ranking algorithms to reduce the
impact of link manipulation. In 2005, Google began
personalizing search results for each user. Depending on their
history of previous searches, Google crafted results for logged in
users. In 2007, Google announced a campaign against paid links
that transfer Page Rank. In December 2009, Google announced it
would be using the web search history of all its users in order to
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populate search results. Google Instant, real-time-search, was
introduced in late 2010 in an attempt to make search results more
timely and relevant. In September 2013, Google released
the Google Hummingbird update, an algorithm change designed
to improve Google's natural language processing and semantic
understanding of web pages.

II. GOOGLE HUMMINGBIRD

At the end of September, as part of its 15th anniversary
celebrations, Google announced the introduction of
Hummingbird, a new algorithm that allows the search engine to
process and sort its index more efficiently. With this new
algorithm, Google is better able to understand the meaning of a
phrase and return more precise results to complex search queries.
These changes provide brands with an opportunity to become
more relevant and useful to consumers by expanding their
content strategy to include more informational content on their
site.

The new algorithm, named Hummingbird because it is fast and
precise, is the most comprehensive algorithm change Google has
made since 2001.

Google Hummingbird aims to better understand the intent of the
query instead of just looking at the keywords used in the query.
Hummingbird also attempts to provide better results for voice
searches done via mobile devices.

Fig 2: Google’s logo for the search algorithm

Hummingbird places greater emphasis on page content making
search results more relevant and pertinent and ensuring that
Google delivers users to the most appropriate page of a website,
rather than to a home page or top level page. With this new
algorithm Google is better able to understand the meaning of a
sentence and return results to far more complex search queries.
In the past, Google analysed keywords individually and tried to
match those individual keywords to the content of the site, but as
search queries evolved, so has Google. Information from
Google’s Knowledge Graph also appears more often than it did
previously, which helps Google provide answers directly in their
search results. Early indicators show that the medical-related
queries appear to show Knowledge Graph info more often than
others.

III. SEMANTIC SEARCH

Google’s Hummingbird algorithm is incorporated almost
Semantic Search. It’s that, because, Semantic Search is highly
capable to search accurately understanding the query intent of the
searchers and very swift to catch the meaning of contextual or
phrasal terms to generate more relevant results.

A system of search that bases on the science of meaning in
language to create almost perfect or super relevant search result

is called the Semantic Search System. Semantic Search includes,
contextual search, search location, query intent, using of
synonyms, syntax, common and uncommon queries, conceptual
queries and natural queries to produce highly relevant
search results.

Keywords should not be placed in the content irrelevantly and
needless them to be highlighted also; rather it should be stayed
naturally in the centre of the issue to be empowered focusing all
contents very relevantly. Some points below are the keywords
idea for Hummingbird that it used to users intent in search
queries. So, the issue of keywords or query texts should be-

(a) Comprehensive with complete sense,

(b) Conversational but natural and conceptual

(c) Synonymous with query terms

(d) Containing phrases what searcher’s intent

(e) According to highlighted/tagged words appeared in the
SERP.

(f) Very relevant on anchor text

(g) Intent to image and video, authorship and informative and so
on.

A base of knowledge that used by Google to enrich storage of
search results gathered from a broader categorized sources
through semantic search information is called Knowledge Graph.
Google includes this graph in Search Engine on May 16, 2012
aiming that advanced users could able to use these data to
assemble them and solve their needs without navigating other
sites. Hummingbird takes this advantage of Knowledge Graph
and provides more dynamic search to the searchers.

IV. CONVERSATIONAL SEARCH

Instead of using Semantic Search, Google Hummingbird uses
conversational search prepared to crack semantic search by
Google.

A kind of search what Google hummingbird prefers and refers to
input a conversation or the whole sentence or meaningful voice
as a query for answers instead of particular words is called
conversational search. Google Hummingbird could easily find
out the intent behind the conversational search queries and
provides a solution.

Users of Google Chrome may have noticed a small microphone
icon in the right hand corner of Google’s search box (now on
Google search as well). If the user clicks on that microphone
(and has configured their computer for it) they may ask aloud the
question they would have typed into the search box. The question
is then displayed on the search screen, along with the results.

If the answer to the query is in Google’s Knowledge Graph, an
Information Card is displayed with the pertinent facts listed
along with a list of sites you may visit with more information.
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Fig 3: Conversational search icon provided with Google Search

According to Google, Hummingbird pays an extra attention in
each of the query words, total sentence or voice or conversation,
rather than an incomplete sentence of particular words. Then
Hummingbird could hear and easily understand the whole query
what users would like to find and hummingbird does the job
accordingly. Ultimately, then, Hummingbird could find out the
more accurate pages matching on the basis of complete meaning
or sense rather than pages by words itself. It could help you even
to say you the place where you are, where the source what you
look for and any answer of your question so far, so on, are really
extraordinary helping bird than pre-hummingbird search. So,
the hummingbird is now sincere, attentive and faster to provide
you more perfect result of your query. Hummingbird is designed
to apply the meaning technology to billions of pages from across
the web, in addition to Knowledge Graph facts, which may bring

back better results.
For example, if a user post a question to Google Search as “How
many Google Searches per day” as shown in figure:

Fig 4: Question posted by user and its answer given by Google Hummingbird

You can see from the figure that the answer to question is
bolded, rather than the “keywords” in query. That’s because
Hummingbird assumes that all a user want is an answer, pure and
simple. He She don’t need a link to a blog with the top 1,000
Google facts nobody knows, or even an official Google page
boasting about its daily search volume.

The same principle applies when another user want to know
exactly what 90% of 3.5 billion is. He she don’t want to be taken
to a calculator website or application for this as shown below:

Fig 5: Another mathematics related auestion posted by user and its answer
given by Google Hummingbird

This is what makes the Knowledge Graph so powerful. It meant
that users no longer had to click through to even a top-ranked
site, as Google “helpfully” provided the answer to the user
without forcing them to leave the SERP.

V. FACTORS AFFECTING PERFORMANCE OF
HUMMINGBIRD

Every site what it already indexed once is under the watch of the
Hummingbird to help in traffic generation. But you have to use
the bird’s capability by knowing the favorite factors below if you
want to obtain sustainable better performance from
Hummingbird :

(a) Knowledge Graph

(b) Semantic Search

(c) Semantic Keyword idea

(d) Semantic Site Optimization idea

(e) Traffic engagement in site instead of keyword highlighting

(f) Textual engaging content enrichment/value adding

(g) New content marketing strategy

(h) Facilitating problem solution in site (Q and A)

(i) Overall site quality

(j) Google authorship and other social indications

(k) Site branding indications

(l) Checking web spam factors

(m) Domain, page and site level factors

(n) Back link factors

(o) Domain and Page Authority

(p) Realize mobile and voice search

(q) Social media linkage

VI. APPLICATIONS OF THE SYSTEM

 Voice Powered Searches:

The Google Hummingbird algorithm is mostly directed to long-
tail queries via voice-powered searches. With voice, search is
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moving away from keywords and focusing more on the intent of
queries. Users are searching using phrases in the form of
questions or requests; they are conversing with their search
engines rather stating commands as they do when they are typing
searches. Viewing each page on your site through the lens of
‘what are the questions this page answers?’ is a good exercise as
you review and enhance your content that is targeted at the
earlier stages of a customer’s journey where they are in the
information seeking phase.

 On-site Content and Brands:

Commercial search terms such as ‘used cars for sale’ and ‘cheap
flights to New York’ seem to be impacted less than navigational
and informational searches. The changes in Hummingbird
provide an extra incentive for brands to expand their content
strategy and develop more informational content that is relevant
and useful to your consumers. Three things your brand can do to
adapt its content strategy today:

1. Review which synonyms and related words Google believes
are related to your brand’s core keywords and incorporate
those into your content.

2. Review internal search data to better understand what
questions consumers are asking. Also, think about the intent
behind the query to ensure that your content is clearly
addressing their specific informational need, e.g. are people
search for information related to a specific area or specific
life stage. This approach to your content strategy will allow
for your brand to be more visible during the research phase
of your customer’s journey.

3. Use Google Suggest to identify queries in the form of a
question.

 Small Buisnesses:

Starting a blog about business website and creating helpful
content, consistently, will keep a website performing well.
Hummingbird now understands the context of queries better than
before, so that means that it's more important than ever to listen
to your customers to figure out what their most frequently asked
questions are, and to create content hat answers and offers
solutions to those questions.

Answering questions using blog posts gives your website more
avenues for visitor entry (entrance pages) and makes your site a
stronger resource, allowing you to become an expert on more
topics, rank higher for more long-tail keywords, and cover more
of your specific space. With the Hummingbird update the
relationship between social and search is more important than
ever. Google's mission is to provide searchers with the most
valuable content it can. Social signals give a better indication of
what is valuable on the web. Get your valuable content in front
of key industry influencers. These are professionals who are
well-respected and whose opinions matter the most.

So, the Google Hummingbird update can really benefit small
business marketers if they share their content through social
media outlets and then they will start seeing that more little
birdies get attracted to their website's sweet content "feeder."

VII. CONCLUSION

Google Hummingbird can help us find exactly what we need
with minimal effort. The updates Google has made with

Hummingbird address the changing nature of search as queries
become more complex and consumers rely more heavily on
local, navigational and voice-powered search. To take full
advantage of these algorithm changes, brands need to ensure
their website content provides information to consumers’ most
common questions. If your brand is able to provide clear and
easy-to-find answers to brand-related topics, it will drive traffic
to your site and loyalty among consumers.
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