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Abstractd Brain-computer interface (BCI) is a fastgrowing sensors or other means. In real time, a brain signal is
emergent technology, in which researchers aim to build a translated into output commands that accomplish the desire
direct channel between the human brain and the of the user. The most common example of usesuafh
computer.The device was designed to help those who technology is the direct control of a computer cursor by a
have_ lost contrd on ';helr Ilmbs, or other_ bodily person or animal using a BCI based on electrophysiological
functions, such as patients with amyotrophic lateral signals.

sclerosis (ALS) or spinal cord injury A Brain Computer A BCI allows a person to communicate with or control the

Interface (BCI) is a collaboration in which a brain accepts
and controls a mechanical device as a natural part oits
representation of the body. Computetbrain interfaces are
designed to restore sensory function, transmit sensory

external world without using conventional neuromuscular
pathways.That is, messages and control commands are
delivered not by muscular contractions but rather by brain

information to the brain, or stimulate the brain through signals themselves. This BCI feature brings hope to
artiycially gener af brdin-conpueec t r i ddividuals wlonagel sgiffering from the most severe motor
interface is a new communication link between a functioning disabilities, including people with amyotrdph lateral
human brain and the outside world.BCI uses brain activity to sclerosis (ALS), spinal cord injury, stroke, and other
command, control, actuate and communicate with the wod serious neuromuscular diseases or injuries. BCI technology
directly through brain integration with peripheral devices and holds promise to be particularly helpful to people who are
systems. The signals from the brain are taken to the computer il ociknedd cognitively intact

via the implants for data entry without any direct brain
intervention. BCl transforms mental decisions and/or
reactions into contol signals by analysing the bioelectrical

function. Reatration of basic communication capabilities
for these people would significantly improve their quality

brain activity. of life as well as that of their caregivers, increase
independence, reduce social isolation, and potentially
Keyword® BCI, Bioelectrical Brain activity , ALS. reduce cost of care.
BCI research has undenge an explosive growth in recent
[. INTRODUCTION years. At present, there are over 400 groups worldwide

Brain Gate is a brain implant system developed by the bio ~ engaging in a wide spectrum of research and development
tech company Cyberkinetics in 2003 in conjunction with ~ programs, using a variety of brain signals, signal features,
the Department of Neascience at Brown University. The and analysis and translational algorithms. In tegiew,
device was designed to help those who have lost control on Wwe discuss the current status and future prospects of BCI
their limbs, or other bodily functions, such as patients with ~ technology and its clinical applications.

amyotrophic lateral sclerosis (ALS) or spinal cord
injury.The possibility of establishing a direct ]
communication and control channel between the human A. The Human Brain
brain and computers or robots has been a topic of scientific
speculation and even science fiction for many years. Over
the past twenty years, this idea has been brought to fruition
by numerous research addvelopment programs, and has
evolved into one of the fastegtowing areas of scientific
research. This technology, called braomputer interface
(BCI) technology, provides a new output channel for brain
signals to communicate or control external desiwithout
using the normal output pathways of peripheerves and
muscles. A BCI reamnizes the intent of the user through
the electrophysiological or other signals of the brain.
Electrophysiological signals may be recorded over the
scalp, underneath g¢hscalp, or within the brain; other types Cerebral cortex is responsible for many higher order
of physiological signals may be recorded by magnetic functions like problemsolving, language comprehension

Il. METHODOLOGY

All of it happens in the brain. The brain is undoubtly the
most complex organ found among the carbased life
forms. So complex it is that we have only vague
information about how it works. The average human brain
weights around 1400 grams. The most relevant part of
brain concerning BClIl&s is th
cortex can be divided into two hemispheresheT
hemispheres are connected with each other via corpus
callosum. Each hemisphere can be divided into four lobes.
They are called frontal, parietal, occipital and temporal
lobes.
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and processing of complex visual information. The cerebral
cortex can be divided into severakreas, which are
responsible otlifferent functions. This kind of knowledge
has been used when with

change across the cell, (~100mv) which can be read
through a variety of devices. When we want to make a
voluntary action, the command generates from the frontal

B Clbbé. sSignhls are generated ont theesurfpca oft treerbrain.

recmgnition approach. The mental tasks are chosen in such These electric signals are different in magnitude and

a way that they activate different parts of the cerebral
cortex.

Cortical Area Function

Auditory Association Areg Processing of auditory

information

Auditory Cortex Detection of sound quality

(loudness, tone)
Speech Cent g Speechproduction and
area) articulation

Prefrontal Cortex Problem solving, emotion,

complex thought

Motor Association Cortex| Coordination of complex

movement

Primary Motor Cortex Initiation of voluntary

movement

Receives tactile information
from the body

Primary Somatosensory
Cortex

Sensory Association Area Processing of multisensory

information

Visual Association Area | Complex processing of visual

information

Wer ni ckeds 4 Language compreheios

Tablel: Cortical areas of the Brain and their function
A. Main Principle

Main principle behind this interface is the bioelectrical
activity of nerves and muscles. It is now well established
that the human body, which is composed of living tissues,
can be considered as a power station generating multiple
electrical signals with two internal sources, namely muscles
and nerves. We know that brain is the most important part
of human body. It controls all the emotions and functions
of the human body. The brais composed of millions of
neurons. These neurons work together in complex logic
and produce thought and signals that control our bodies.
When the neuron fires, or activates, there is a voltage

frequency. By monitoring and analysing teesignals we
can understand the working of brain. When we imagine
ourselves doing something, small signals generate from
different areas of the brain. These signals are not
largeenough to travel down the spine and cause lactua
movement. These small signase, however, measurable.

A neuron depolarizes to generate an impulse; this action
causes small changes in the electric field around the
neuron. These changes are measured as 0 (no impulse) or 1
(impulse generated) by the electrodes. We can control the
brain functions by artificially producing these signals and
sending them to respective parts. This is through
stimulation of that part of the brain, which is responsible
for a particular function using implanted electrades

B. Electroencephalography

Electroencphalography (EEG) is a method used in
measuring the electrical activity of the brain. The brain
generates rhythmical potentials which originate in the
individual neurons of the brain. These potentials get
summated as millions of cell discharge synchronoasd
appear as a surface waveform, the recording of which is
known as the electroencephalogram.

The neurons, like other cells of the body, are electrically
polarized at rest. The interior of the neuron is at a potential
of abouti 70mV relative to the ertior. When a neuron is
exposed to a stimulus above a certain threshold, a nerve
impulse, seen as a change in membrane potential, is
generated which spreads in the cell resulting in the
depolarization of the cell. Shortly afterwards, repolarization
occurs.

The EEG signal can be picked up with electrodes either
from scalp or directly from the cerebral cortex. As the
neurons in our brain communicate with each other by firing
electrical impulses, this creates an electric field which
travels though the corteiye dura, the skull and the scalp.
The EEG is measured from the surface of the scalp by
measuring potential difference between the actual
measuring electrode and a reference electrode. The peak
to-peak amplitude of the waves that can be picked up from
the scalp is normally 10QuV or less while that on the
exposed brain, is about 1mV. The frequency varies greatly
with different behavioural states. The normal EEG
frequency content ranges from 0.5 to 50 Hz.

Frequency information is particularly significant cénthe
basic frequency of the EEG range is classified into five
bands for purposes of EEG analysis. These bands are called
brain rhythms and are named after Greek letters.
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Five brain rhythms are displayed in Table.2. Most of the
brain research is concented in these channels and
especially alpha and beta bands are important for BCI
research.

Band Frequency [Hz]
Delta 0.54

Theta 4-8

Alpha 8- 13

Beta 13- 22

Gamma 22-30

Table.2.Common EEG frequency ranges

The alpha rhythm is one of theineipal components of
the EEG and is an indicator of the state of alertness of
the brain.

| Beta waves:
Shadanianh TR ""'-Wry\’rd. AertWorking

. Apha waves:
'M WMM Relaxed/Reflecting
W | Thets waves,
w | Drowsy/fiding
[ Delta waves:
v,../\ ol \/W\W\/'\’\ L Slwop/Dreaming

T Delta waves:
* Deep, Dreamiess
Sieep

DI NS

Figure (3: Examples of alpha, beta, theta ataktarhythms

C. BCI Approaches

What are the thoughts the uglkeinks in order to control a
BCI? An ideal BC could d&¢ e c t t he
commands directly. However, this is not possible with
todaybs
the knowledge they have had of the human brain and the
EEG in order to design 8CI. There are basically two
different approaches that have been used. The first one
called a pattern recognition approach is based on cognitive
mental tasks. The second one called an operant
conditioning approach is based on the-seffulation of the
EEG response.

User 0 ectbphlidlogical eI systems)

In the first approach theubject concentrates on a few
mental tasks. Concentration on these mental tasks produces
different EEG patterns. The BGlan then be trained to
classify these patterns. In the second approach the user has
to learn to selfegulate his or her EEG responsey f
example change the beta rhythm amplitude. Unlike in the
pattern recognition approach, tBEI itself is not trained

but it looks for particular changes (for example higher
amplitude of a certain frequency) in the EEG signal. This
requires usually a longgaining period, because the eati
training load is on the user.

Ill. BLOCK DIAGRAM

Signel W Sigrol WP Feotwe WP g
Acquisition Pro-P, ing Exiroction Y Clcssl'vcmoﬂ‘* Application

Figure ): General Approach of BCI

Any BCI, regardless of its recording methods
or applications, consists of four essential
elements, as described by Wolpaw:

1. Signalacquisition
2. Feature extraction
3. Feature translations
4. Device output

1 .Signal Acquisition

Signal acquisition is the measurement of the
neurophysiologic state of the brain. In BCI operation, the
recording interface (i.e., electrodes, for
tracks neural
information reflecting a person's intent embedded in the

t e c h nBal egegrches Mdves usedf 0 br&yning brain activity. As discussed in the last section, the

most common electrophysiological signals employed for
BCI systems include: EEG recorded by electodn the
scalp; ECoG recorded by electrodes placed beneath the
skull and over the cortical surface; and local field potentials
(LFPs) and neuronal action potentials (spikes) recorded by
microelectrodes within brain tissue. The brain electrical

ISSN:2231-5381

http://www.ijettjournal.org

Page3



http://www.ijettjournal.org/

National Conference on Engineering Trenda Medical Sciencd NCETMS - 2014

signals use for BCI operation are acquired by the
electrodes, amplified, and digitized.

2. Feature Extractions

The signalprocessing stage of BCI operation occurs in two
steps. The first stefigature extraction extracts signal
features that encode the intent okwusin order to have
effective BCI operation, the electrophysiological features
extracted should have strong correlations with the user's
intent. The signal features extracted can be in the-time
domain or the frequeneyomain. The most common signal
featules used in current BCI systems include: amplitudes or
latencies of ever¢voked potentials (e.g., P300), frequency
power spectra (e.g., sensorimotor rhythms), or firing rates
of individual cortical neurons. An algorithm filters the
digitized data and extcts the features that will be used to
control the BCI. In this step, confounding artefacts (such as
60-Hz noise or EMG activity) are removed to ensure
accurate measurement of the brain signal features.

3. Feature Translations [3] Altenmuller, E.O., W. Gruhn and D. Parliet al. (1997),

' iMusi c Learning Produces Chan:
The second step of signal pessing is accomplished by S’a“emlszA Loﬁ'gd!”a\'/ﬁEng%uzld y  Intemational ,
thetranslationalgorithm, which converts the extracted ournal of Arts Medicinevol. 5, pp. 2834.
signal features into device commands. Brain [4] Raz, N., U. Linden Berger, K.M. Rodriue, K.M. Kennedy, D.
electrophysiological features or parameters are translated Head and A. Williamson (2005),
into commands that will produce output such as letter Aging Healthy Adults: General Trends, Individual Differences

4 and Modi fi erre0oVol 5L, @b 1624689.C o
selection, cursomovement, control of a robot arm, or ) S ) o
operation of another assistive device. A translation [ F'?gsz"s ?n? er;u:scli P. Spasg“a'e_t:&hi @B;?a:g:lénz.éMd 04)
algorithm must be dynamic to accommodate and adapt to Changes of Prefrontal Cortex in Lotgrm Memory: A
the continuing changes of the signal features and to ensure Repetitive Trans crani albunMagnet
that the possible range of the specific signaluiesst from of Neuroscience, Vol. 24(36), pp. 793944.
the user covers the full range of device control. 6] Thomae, H. (1970), fATheory of
4DeviceOutput of Personalityo, Hum&n Devel opn

. ) . [7] Sowell, E.R., B.S. Peterson, P.M. Thompson, S.E. Welcome,
The signal features thus extracted and translated provide A.L. Henkenius and AW. Togg 2003), fMapping
the output to operate an external device. The output might Change across t heNatdeNearosciehce f e
be used to operate a spelling program on a computer screen Vol. 6(3), pp. 30%15.
through letter selection, to move a cursor on a computer [8] Jung FP, Makeig S, Humphries C , Lee TW, McKeown MJ,
screen], to drive a wheelchair or other assistive devices to 'E“'I"QL:' Vvh | a”g, Ast?fJ”OtWS"' o ITBT,Rng"S“Q

. . ectroencephnhalograpnic rtaracts y n ource
manipulate a robotic arm, or even to control movement of a SeparationPsychophysiology87: 16378, 2000 .
paralysed arm through a neuroprosthesis. At present, the , _
most commonly used outpdevice is the computer screen [9] Jung TP, Makeig S, Westerfield W, Townsend J, Courchesne
diti d f icati ! E, and Sejnowski TIYRemovalof eye activity artifacts from
and It Is used for communication. visual eventelated potentials in normal and clinical
IV. CONCLUSION subjects,Clinical Neurophysiology111:174558, 2000 .

The Brain Computer Interface has proved to be boon to
the disabled persons by providing them independent
environment not by manual control but by mere Athinking

Brain-computerinterfaces and their potential applications
engender great excitement. However, it must be stressed
that in their present state, it remains to be seen how far, and
in what direction, applications for BCls will develdgope

these systems will be effectiyeimplemented for many
Biomedical applications.
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Abstract Internet shopping, a strong alternative to performed with 5645 participants, 23% of the applicants have
traditional fgo, see, touch an dnentiomaddinasctaloriskp(i.en gisk relgaadiiose oennonlioen e o
the mostly used facilities of the Internet. Several online credit card usage) in internet shopping. Spoofing, phishing,
shopping systems serve internet users all around the world intrusion, possible malicious changes to the data sent over wire,
and enable people to get the products they needttvia small denial of services (DOS), overcharging the customers are
ef fort. I nternet shopping can financia askssthat discairdge anterndt ssere froarfgudningo u y 0
retailing. While the fseeo0 par tonlihesshoppmg Usegntbeir tcredd cabdy. Severa methogs ehave i
and imagination of web designers, different payment schemes been devised to overcome the financial theft possibilities and gain
have been devised for the HAbuytohepacas.t ulnheer so sttr ussed amé&di dHowe
are online credit card transaction systems. Several different devised to completely overcome the mentionedsreshd promise
methodologies have been developed for credit card an entirely safe and theft proof shopping environment for internet
transactions. However, research has shown that most of users. Using the capabilities of biometric ID card, this framework
internet users do not fully trust credit card payment systems proposes a safer shopping environment for both consumer and the
because of financial risks sch as loss of money. Various merchant, which sells products and servigerahe web. Since
approaches have been performed in order to gain the the elD system provides a ready to use security and identification
consumersod trust in credit car thfrastructure,stlee cdanksoandsthe menghantsnneed to sspehduldgss o
has been found to overcome the weaknesses in those systems.  effort in integrating the framework then implementing security
This paper proposes a new solution that combines biwetric mechanisms themselves. Though being a leciaition because of
ID card with online credit card transactions. Since the the specific dD implementation, the framework both provides
implementation details such as the type and the matching identity verification for the consumers via multi factor
algorithm of the biometrics data might vary between aut hentication and verifies th
countries because of the project requirements and laws, the ensure a safe path of ankacgomdgsnt f
proposed system remainslocal for the each country that t o t he mer chant so bank ac-count
might adopt the solution. To elucidate the proposed system Commerce transactions has enforced people to research new
and provide a concrete example, we used Turkish-® pilot met hodol ogi es. One of such meth
system as the identity verification module since it best fits the Vi sad progr am, which has been
requirements of the framework. AiMaer Card SecureCodeo and by
AiJ/ Secur eod. Thi s program intrc
Keyword$ internet shopping; elD; biometrics; credit mechanism to online credit card transactions.

card transaction; multi-factor authentication;

The approach is based on a protocol called 3D Secure. In

this protocol, the credit card ismu bank approves the fund
I. INTRODUCTION transfer after authenticating the cardholder via a previously
defined password for which the user is prompted during an online
credit card transaction. However, being an easy to use system
especially for the users, the strengthe throtocol offers by
password approach has also become the weakness because of
phishing and key loggers. The side effect to the user is keeping
the password secret.

Internet shopping is one of the most popular uses of the
internet. As internet technology evolves, more advanced online
systems are developed andges of those systems increase
dramatically. Everyday Internet users all around the globe browse
merchant Web sites to buy products and services. Users browse
the online stores and obtain their needs with minimum effort
compared to traditional retailingsgms. The difference occurs in Il. AUTHENTICATION AND AUTHERIZATION
the manner of payment; while using a POS device to perform a  Authentication

payment with their credit cards in offline retailing, consumers Authentication is verifiation of the identity of the entity
provide their personal data together with credit card details over requesting access to a system. It is the process of determining
the Internet in order to compéetan online payment. However, whether someone or something is, in fact, who or what it is
most people do not volunteer giving such details because of declared to be. In private and public computer networks
financi al risks. To cal cul at e (including the Inrmes) canttiedtigadod commdnly done thiougime r s
perceptions in different risks for internet shopping, S. M. Forsythe  the use of logon passwords. Knowledge of the password is
and B. Shi have analyzed a data sskeh from Graphic, assumed to guarantee that the user is authentic. Each user

Visualization, and Usability (GVU) Centre from Georgia Institute  registers initially (or is registered by someone else), using an
of Technology. In the analysis of the public survey that has been assigned or selieclared password. On each sujpsmt use, the
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user must know and use the previously declared password. The
weakness in this system for transactions that are significant (such
as the exchange of money) is that passwords can often be stolen,
accidentally revealed, or forgotten.

For this reason, Internet business and many other
transactions require a more stringent authentication process. The
use of digital certificates issued and verified by a Certificate
Authority (CA) as part of a public key infrastructure is considered
likely to become the standard way to perform authentication on
the Internet. Logically, authentication precedes authorization
(although they may often seem to be combined)

\ Challenge

Authentication

Q Response
> SOTver

Client PC
__ {3) Token Device Challenge

—m
B | Efl Valid Certdicats

pr = -
3 5 Authentication
a 3
O Token Device Answers
Token

Figure 1: Process of authentication

Authorization

Authorization is he process of giving someone
permission to do or have something. In mulier computer
systems, a system administrator defines for the system which
users are allowed access to the system and what privileges of use
(such as access to which file directoribeurs of access, amount
of allocated storage space, and so forth). Assuming that someone
has logged in to a computer operating system or application, the
system or application may want to identify what resources the
user can be given during this sessidius, authorization is
sometimes seen as both the preliminary setting up of permissions
by a system administrator and the actual checking of the
permission values that have been set up when a user is getting
access. Logically, authorization is precededubthentication.

N.TYPES OF BIOMETRIC AND OTHER TYPE OF
AUTHENTICATION

Types of biometric authentication

U Fingerprint recognition i Fingerprint is the most widely
used form of authentication
fingerprint is used. It can bdeployed in a broad range of
environments and provides flexibility and increased
system accuracy by allowing users to enroll multiple
fingers in the template system.

i Facial recognition - It uses data related to the unique
facial features of a user. It iolwes analyzing facial
characteristics. It is a unique biometric in that it does not
require the cooperation of the scanned individual; it can
utilize almost any highesolution image acquisition
device such as a still or motion camera.

i Voice pattern - This form of authentication uses the

uni que pattern of a -opér 6s

An

technologies, not voice recognition. In this process, a
personds voice is transf or me
an original template. Although this is fairly ®a
technology to implement because many computers
already have builin microphones, the enroliment
procedure is more complicated than other biometrics, and
background noise can interfere with the scanning, which

can be frustrating to the user.

Handwritten Signature - Signature verification analysis
the way a person signs their name, such as speed and
pressure, as well as the final static shape of the signature

itself.

Retina recognition - It is a method of biometric
authentication that uses data related tmique
characteristics associated with the pattern of blood vessels
|l ocated at t he back of
technology is personally invasive and requires skilled
operators. It results in retina codes of 96 bytes when used
for authentication to @me Kbytes in the case of
identification. Facial recognition techniques exploit
characteristics such as relative eyes, nose and mouth
positioning, and the distances between them.

a n

Iris recognition - A form of authentication that uses data
linked to featuresssociated with the colored part of the
eye of a user. It involves analyzing the patterns of the
colored part of the eye surrounding the pupil. It uses a
fairly normal camera and does not require close contact
between the eye and the scanner. Glasseseamorn

during an iris scan, unlike a retinal scan.

Biometric authentication

Entity authentication technology by utiizing body and behavior
characteristics of users (i., biometric information)

Lighting,temperature,
humidity, I NI
measurement method... o
Ijury, ‘
physical condition, age... Biogaglics
device
3 Theeshold - posisered data of
‘ ¢ Registereddata valie/\
oy \person in queshon
> Hy

8

Characteristics

(FARralo o pople miiudgedas
legitimate person and granted access|

Abbreviafions - FRR:False Rejection Rate
FAR:False Acceptance Rate

Figure 2: Biometric authentication

IV. E-ID SYSTEM

of

a

identity documer{dlso called a piece of
identificatioror ID) is any document which may be used to verify
aspectsof a person's persordgntity. If issued in the form of
asmall, mostly standaisized card, it is usually called afentity

¢aErli(Ig)e In some cqurgries thes possessionp ¢fi agavernment
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produced identity card is compulsory while inothers it may be

voluntary. In countries which a not haveformal identity
documents, informal ones may in some circumstances be
required.

The EID System is actually three separate services:
A Identity Management Service i Provides for the
creation and management of identity accounts
(commonly called HD accounts) for the entire

university community.

A Authentication Servicei Provides an EID credential
(e.g., password) verification service and supports login
session management for wisased campus services.

A Directory Service i Provides "lookup" services for

EID identifiers, affiliations, and other information of
interest across campus.

Turkish e-id system

Turkish elD system is a pilot project that has been started
in 2006 by TUBITAK UEKAE and is still in development. The
project development iglanned to be finished in May 2010. There
have been three pilot phases fetDecard personalization and
distribution. The first phase was performed in TUBITAK UEKAE
in April 2008 and 100 ID cards were personalized and given to
the employees as cardholdefsie second pilot phase was carried
out in Bolu (Turkey) in three months starting from August 2008
and 13,000 ID cards were personalized and given to citizens. The
final phase started in July 2009 and is planned to be finished in
May 2010 as the last stepthe project. In this final phase, nearly
300,000 ID cards are planned to be personalized and handed over
to the citizens. Health care was chosen to be the first application
of the Turkishd D proj ect . For that,
hospital, 95 pharmacies and 9 family doctors joined the project
for using the ID card in medical treatments and evaluate the
services offered by the system. Besides health care, there are also
10 automation companies that are planning to integrate the pilot
e-ID project into their identification infrastructure.

5

Turkish elD system, offers different identity verification
schemes depending on the required authentication level. The most
basic level is the visual identity verification scheme that someone
(e.g., a police officer) matches the citizen photo that is printed or
engraved on the card surface to the cardholder for identification
by naked eye. In this scheme, the security level is very low and
fraud possibility is high because of the human factdre Tost
secure and reliable scenario is an electronic authentication
scenario that relies on the citizens smartcard, public data, PIN and
biometric verification, in other words mufictor authentication.
Turkish elD system components enable this highlestel of
identity verification to be also used in remote authentication.

Turkish e-ID System Components

Turkish elD card is a smart card that operates AKIS
national smart card operating
is stored into a sxial file element that requires symmetric
authentication for read access. Symmetric authentication via
External Authenticate and Internal Authenticate APDU
commands is performed between the citizen ID card and another
special smart card called Secure Asdodule (SAM), which is
embedded into the special Card Access Device (CAD) that is
designed by TUBITAK UEKAE. SAM contains symmetric keys
that are needed to verify a citizen card and asymmetric keys and

certificates that are issued by governmental éeaté authorities.
CAD is a specialized card reader that is also capable of enrolling
and verifying fingerprint and fingerein data.

Remote Biometric Authentication in Turkish-&D system

Having an embedded SAM card and biometric enrolment
support, CAD is able to access the fingerprint or finger vein data
of the citizen, verify the data locally and sign the biometric
verification result so that the result can be verified at remote
Ssyst ems. The CAD requires user
matding and creates a signed single use identity verification
package (IVP). IVP contains timestamp, the biometric matching
resul t, the citizends demograp!
mi ght be used for signing exter
Since governmental certificate authorities issue the CAD
certificates, any remote system will be sure that a higher authority
approves the authentication result by validating the package via
the official identity verification service (IVS), a web service
provided in the dD system. The IVS marks the IVP as expired
after validation in order to guarantee that it has been used only
once.

V.PROPOSED FRAMEWORK

Having a remote biometric authentication system
available, we demonstrate online credirct transaction system
prototype. The structure of the system is depicted in figure 2. We
have grouped the system components into domains according to
their roles and relations. The verification domain contains two
components, the IVS and the issuing bawkjch as the name
i mplies issues the customero6s ¢
ad&c#cﬁnb 8" Hehfly Verdifidafloh Gedult.! Abquiting Sdbrflaln ©
represents the target of the payment. There are two components of
this domain, 1) the merchant that sells productservice to the
customer and 2) the acquiring bank, which provides the
mer chant 6s account t hat t he to
customer domain stands for the user side of the system and has
four component s; 1) the custom
card, 3) CAD and 4) the customer. In this framework, we do not
only aim the identification of the customer but also we verify the
merchant and order data to ensure a proper fund transfer. To
achieve this we use the arbitrary data field of IVP to store the
order details package (ODP) which is created by the merchant.
The ODP is a signed package t
and bank account details, order info and merchants public
certificates. This approach protects both the customer and the
merchant; bcause the IVP now contains both source and target
accounts; and the certificates of sides ensure the integrity of IVP
and ODP and protect the transaction from malicious attempts.
Another approach is, using virtual credit card number in online
payments. Inthis approach, a credit card holder is assigned a
virtual c¢credit card that shares
%)h sical credit card. It can be used in online trﬁlnsactions as a

ré?c,iﬁic}nﬁ Sedit chrll Entil §is' ekplryZd&d $r8 virfidl Baldhdstal ©
card number, a CVC number, an expiry date and a flexible
monetary limit that can be redefined by the user prior to a
transaction and reset periodically. The advantage offered by a
virtual credit card is that, even if the credit card number is stolen
togethe with other details, it cannot be used until the user
redefines a new temporary limit for a new transaction. Though
decreased, the theft possibility occurs between the time span
starting with a limit redefinition and ending with a transaction or

h
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periodica reset. An alternative to virtual credit card, which can be
used several ti mes, is the
approach, the cafdsuing bank provides the user a single use
card number, which expires after single use in a transaction. This
appoach limits fraud possibility; and defeats the key loggers
because of single use. However, this approach forces the user to
perform a purchase with this number as soon as possible, because
keeping the number secure becomes a challenge for the user.
Although being valuable and widely used approaches, the current
solutions remain specific for each bank and customer pair. Either
the users have to keep several passwords secret for each credit
card they own and deal with worm and kegger issues
themselves ospend time keeping track of single use or virtual
credit card numbers. A more user friendly and securer approach is
needed in order to both keep users satisfied and make them feel
safe when they attempt to make online purchases. The idea of
using biometridD card in online transactions comes into play at
this point, because it offers several usage advantages and a more
powerful and legitimate identity verification mechanism.

Figure 3: Overview of the framework

VI.ADVANTAGES OF BIOMETRIC ID CARD IN CREDIT
CARD TRANSACTION

Biometric ID card provides mulfactor authentication (MFA), a
security system in which multiple authenticators are used in order
to increase the validity of identity verification. Some of those
authenticators are passwarttskens, keys, cards and biometrics.

Authentication factors for MFA are usually grouped into
these three categories: 1) what you know (e.g., password), 2) what
you have (e.g., token), and 3) who you are (e.g., biometric).
Combination of hese categories decreases the vulnerability that
arises when each authenticator is used alone in an authentication
scenari o. I n other words, hack
than hacking the password and fingerprint together. Thereby,
multi-factor aithentication provides a more reliable infrastructure
than a traditional password authentication scheme.

Biometric ID card implements the three categories of

MFA as foll ows. 1) iwWhat -Ipou
card, 2) feVh aits ytolue hsamart <car d
government to the citizen, and

data of the citizen saved securely in the smart card or a central
database for biometric authentication and play the key role in

NGE
@f%%naﬁpr? | stahéte

identification. Asbeing passwords that are physically bound to

fi S ihumgn and rdts nreede@ dor b ménonmdd e ionetricsl providesh i

more reliable identity verifica
to be?0) . Consequently, if the
is powerful enoughit nearly becomes impossible to perform an

online transaction without t he

someone steals her card and PIN somehow.

Another advantage of biometric ID card is that tH® e
system provides an authentication schehnag is approved by the
governmental authorities. This introduces a more legitimate and
central identity verification framework, which can be utilized in
different applications. Hence, various organizations such as health
care institutions, banks, policficers might integrate this central
authentication framework into their systems for specific identity
verification needs. This makes the biometric ID card the central
key and enables citizens to use the same card in every application
via a card access vee. Thereby, the citizen does not need to
memorize several passwords or keep tokens for each account she
has but the PIN number and the ID card. Using the central
biometric identity verification framework, a bank will be able to
verify the identity of tle person who needs to perform a remote
transaction (e.g., online purchase). This saves the banks from
investing large amounts of money to research a powerful
authentication mechanism and enables them spend less effort and
financials by integrating an alréy tested and ready to use
security infrastructure.

The proposed framework has been exemplified using
Turkish elD System since the system and its components best fit
the MFA requirements of the framework. Thereby, we introduce
the Turkish eD system, which is an ongoing pilot project, and
denote how the facilities it provides can be integrated into our
framework.

CONCLUSION

Security in online payment systems has been a wide research area
since the early days of the Internet and severptagehes have
been devised by various organizations. However, there has been
no certain solution overcome the deficiencies in these systems
completely.

Looking at the problem from a different mirror, we have
introduced a solution based on tiapidly developing smart card
based biometric ID systems and given a sample implementation
on Turkish elD system. The sample implementation is explained
with a successful purchase scenario.

The combination of biometric ID cards and online
transaction might be used in countries that use biometric ID card
with som difications accaording the_ specific_implementation
detas of%hrg}r%d Ssaolurt%or?as.cﬁflthéoggh tHe%%lu%iovly\ s Ilno gIo'ba
because of the-B® system differences for each country, it
provides high security and safety for both the customer and the
merchant in local-€ommerce systems.
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The proposed research aims at desifjnearoptimal classifier
using neural networks for quality analysis of food or dairy
products using ENose.The data generated byNose are non
linear and overlapping in the feature space. This justifies the
applicability of NereSoft Computing Approgh for the input
data classification in food or dairy product industry. The
proposed research aims at thesign of neaoptimal classifier

for quality analysis/ assessment of food or dairy products using

Abstract-This paper gives the best neural network classifier for
quality assessment of food product.We are using Back propogation
network, multilayer perceptron & Radial basis fuction for this
perpose, And finally best network will be choosendr the quality
Assessment.

Keywords Neural network, Sensors,MLP, Radial Basis Function
1. INTRODUCTION

Electronic noses {®ose) have been developed as systems ]FO Os€.
the automated detection and classification of odors, vapors, and
gases. Electronic Nose is a smart instrument that is

1.1 Aims and Objectives:

designed to detect and discriminate among complex
odours using an array of sensors. The array of sensors
consists of a number of broadly tuned (non-specific)
sensors that are treated with a variety of odour sensitive
biological or chemical materials. This instrument provides
a rapid, simple and non-invasive sampling technique, for
the detection and identification of a range of volatile
compounds. The key function of an electronic nose is to
mimic human olfactory system. The human nose is still
consideration the primary tool employed in industry to

E-Noseis anew and promisingtechnology which aimed
torapidly becoming a valuabteol for theorganoleptic
evaluationof food parameters related tasteand smell and
couldreplacehumansensorypanels in  qudty  control
applicationswherghe objective,rapidandsyntheicevaluationo
f the aromaof manyspecimens isequired. An electronic nose
isgenerally composed of Ghemicalsensingsystem(sensor
arrayor spectrometgrand gpatternrecognition system, such as,
artificial neuralnetwork [2]. The proposed system aimest
providing, realtime, knowledge of odor being produced by E

characterize the odour of a variety of consumer products. Nose to assess  the quality of food or dairy products.

E-Nose is a device that identifies the specific components of etNoseconsists of a sampling system (for a reproducible
odor and analyzes its chemical makeup to identify itTH]. collection of the mixture), an array of sensors (which is the heart
humans, the sensation of flavor is due to three magtf the systm), electronic circuitry and data analysis software
chemoreceptor systems. These are gustation (sense of tast@]if¥-Nose using arrays of chemical sensors can be divided into
tongue), olfaction (sense of smell by nose) and trigeminal (sefrs@e categories according to the type of sensitive material used:
of irritation of trigeminal receptors). The sense of taste is usedriorganic crystalline materials (e.g. semiconductors, as in-MOS
detect ertain nonvolatile chemicals, which enter the mouthFET strutures, and metal oxides); organic materials and
The sense of smell is used to detect certain volatile compoungsymers; biologically derived materials. Comparatively to
Receptors for the trigeminal sense are located in the mucolissical techniques (e.g. the combination of gas
membranes and in the skin. They respond to certain volaglomatography and mass spectroscopy-({@)), E-Nose are
chemicals and ifs thought to be especially important in thgimpler and more accurate devices. Thagognize a fingerprint
detection of irritants and chemically reactive speclesthe that is global information, of the samples to be classified [3,4].
perception of flavor all three chemoreceptor systems are

involved but olfaction plays by far the greatest role.
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An essential objective dhis research worls to ensure that the conventional statisti¢@pproaches. So many neural networks to
technology would be robust, sufficiently sensitive, and able poocess signals from sensor arrays are reported, such as back
identify and quantify odors from éal or dairy products. An propagation trained neural network [13] , radial basis function
odour stimulus generates a characteristic fingerprint (or smeleural network, probabilistic neural network , smifanizing

print) from the sensor array. Patterns, or fingents, from network.

known odours are then used to construct a database and tr

pattern recognition system so that unknovedours can . . . . .
subsequently be classified, i.e. identified. ThusNdSes mcl_udﬁs tcTIe p”%e'. Th?hCOSt of amﬁse 'i vzry thh'gh é‘.’h'%h th?
comprise of mechanical components to collect and trans rgrf%mb ur fhm dollng bet research work. rtlo ter thlsat_van Zgle
odours to the sensor array as well as electronic circuitrypr}%S been the delay between SUCCESSIVE 1es S’_ € lime delay
digitize and store the sensor responses for signal processing ranging between 2 to 10 m_ﬂm_dunng Wh'Ch.t'm.G' the Sensor

‘is to be washed by a reactivating agent, which is applied to the
Generally speaking, electronic noses are faster to respond, easr@y so as to remove the odorant mixture from the surface and
to use and relatively cheaper in comparison with conventiotallk of the sensors active material [26].
analytical techniques, such as gas chromatography/mass
spectroscopy and flame ionization detection, so that they have
wide applecations in environmental monitoring [5, 6] , food and 2 LITERATURE REVIEW

beverage industry , medical diagnosis [7], public security [8].,, . . : . .
odour classification of grains [9] and others. A’brief review of the researaliorks in relation to the flose is

as follows:

Thete are few dedvantages to the-Hose technology which

Dealing with ENose signals is still crucial for artificial
olfaction to reliably recogn& various odors due to time
variance of the signals. Aim of this research work is to devel
Neural Network based Ne&@ptimal Classifier to assess th
quality food or dairy product, such as, tea or basmati rice
milk using ENose.

Ritaban Dutta, and Ritabrata Dutta [14] has presented in
earch ortlectronic Nose basedENT bacteria identification in
spital environment is a classical and challenging problem of

%?ssification. An electinic nose (anose), comprising a hybrid

array of 12 tin oxide sensors (Sg)@nd 6 conducting polymer

sensors has been used to identify three species of bacteria,

Existing method to ctok the quality of these products is don&scherichia coli(E. coli), Staphylococcus aureu$. aureuy

by Human Tester. For example tea quality/grade is decidedaprd Pseudomonas aeruginog®. aeruginosa responsible for

the basis of decision given by Tea Tester who is a human beiw. nose and throat (ENT) infections when collected as swab

There is a lot of error, deviation in the measurement by humsample from infected patients and kept in 1ISO agar solution in

being. To avoid this optimm classifier system based onthe hospital environment.

electronic nose using neural network could be designed wh

ich
would more reliable and accurate [28, 29]. § Ampuero and J.O. Bosset [15] have proposed the model for

Electronic Nose. Mst of the reported applicability studies of
1.2 Scope and Limitation electronic noses to different aspects of quality assessment in
%airy products show satisfactory results. Published literature
reports the classification of dairy products by sample type with
M S sensors; by agey with MOS, CP and M®ased
Instruments; by geographic origin with an M&ctronic nose;

rtil rocessing stage with CP sensors. A successful model for
? shelflife prediction was implemented with a MOS system.

Using Electronienose we can sense a smell and with
technology called Digital scent technologl is possible to
sense, transmit and receive smell through internet, like smell
a perfume online before buying them, sent scentezhrlis
through scent enabled websites, and to experience the bur
smell of rubber in your favorite TV games etc. As
multidisciplinary research, most studies on electronic nos Co . e )
focused on the sensitivities of the chemical sensor array and Eerloranon have also been published: differenioaffurs in

”» : : with an MShbased tool, lower quality of casein samples
pattern recognition methods to process the signals obtained f%fh MOS sensors, identification of microbial contamination in

the sensor array. With the development of functional mater : )
technology, signals can be obtained via various sensors, suc %ng'th CP, MS, gtc. Nevertheless, in masises the results
will"have to be confirmed on a larger scale to make sure that the

metal oxide semiconductor, optical, educting polymer (CP), sifications obtained are still valid with a larger irgrau
quartz crystal microbalance and surface acoustic wave sengg’}g o~ e : ger irgraup
g&|ab|l|ty, which is generally found in the case of natural

[10] . Some pattern recognition methods have been introduck d
into electronic noses [11, 12]. Neural networks are usuaIPyrO ucts.

considered to be one of the most promising methods to saimona Benedettt. al. [16] have suggested a model of
this complex and netinear problem, because they can copElectronic Nose for honey classificatioBeventy samples of

with nonlinear problems and handle noise or drift better thapney of different geographical and botanical origin were

ge identification and classification offfdirent types of quality
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analyzed with an electronic nose. The instrument, equipped witimponent in the model not directly related to aflatoxins
10 Metal Oxide Semiconductor Field Effect Trangistoconcentration, to evaluate the potentiality of classification
(MOSFET) and 12 Metal Oxide Semiconductor (MOS) sensob&low/above legal limits and maybe to develop robust
was used to generate a pattern of the volatile compounds pressgéssion models for prediction of aflatoxin content in maize
in the honey samples. The sensor responses were evaluateshimples.

Principal Component Analysis (PCA) and Artificial Neural
Network (ANN). Good results were obtained in th
classification of honey samples by using a neural network modg
based on a multilayer perceptron that learned using a b
propagation algorithm. The methodology is simple, rapid a
results suggest that the electronase could be a useful tool for
the characterization and control of honey.

. Brezmeset. al[20] made investigated on the use of a
pcentration chamber in theNibse has also proven to be very
ful; signals are stronger because fruit vapors are accumulated
Hring a long period of time and many pieces can be measured
together. Moreover, since group measurements can be done,
our protetype can be easily adapted to practical applications
where single piece measurements are not-effsttive. The
Huichun Yu and JunWanfi7] made investigation to evaluateresults obtaiad prove that our Electronic Nose monitors peach
the capacity of electronic nose to classfiy the tea quality graded pear ripeness successfully. Measurements with apples were
In their experiment the volume of vial and headspacemg¢ed not as good and further research will be done in order to
time were considered corresponding to the 5 g. tea samples. ilbeease the accuracy with this particular fruit.
four tea groups were measured and response values at fgu . . .
different collection times were conducteed by PCA, LDA ang"&' Collier et. al. [21] proposed amodel in which an

ANN. The method of ANN was performed and 90 % of the tot ectronic nose can be used to discriminate among four milk
tea ;s,amhas were classified correctly by using the l:}aclgamples, among four yoghurt samples, and among four cultured

propogation neural network. and noncultured dairy products with a high degree of success if
the measurements on the samples were all made ingke s
Jun Fuet. al.[18] developed a model in which the conceptad x per i ment . It has al so been
Electronic Noise is used for pattern recognition.In this papered ect rode 66 array can be wused
biologically inspired neural network, based on amatal and More rigorous control of manufacturing conditions of arrays or
electroencephalographic studies of biological olfactory systemseparation steps could ensure that the sensing surfaces are more
is applied to pattern recognition in electronic noses. Classifyirgproducible, enabling classification of samples based on
six VOCs commonly presented in the headspace of Chinese piceviously stored databases of training sets.
wine, its performance to eliminate the concentratidftuence
and counteract sensor drift is examined and compared with
simple nonparametric algorithm and the weailown BR
NN.The neural network has a good performance in classificat
of six VOCs of different concentrations, even for the patter

gapone, M. Epifani, F. Quaranta, P. Siciliano, A. Taurino, L.
asanelli[22] developed a model in which the rancidity of milk
means of electronic nesand dynamic PCA analysis.
%miconductor thin films based electronic nose were used to
obtaned 1 month later than what was used for training. ﬁgcognise the rancid.ity of ‘.WO differeent kinds of milk (UHT
flexibility and robust fault tolerance are quite suitable fo?nd pasteu_rlsed) dl_mng j[helr ageing days_.. The employed sensor
electronic nose applications, subjecting to the probler%gay co?sstsl of aveldlfferer?t dSnOZ th!nnf? prer;]ared by
associated with the susceptibility to concentration influence aWﬁa”S of segel technology. The data coming from the response
sensor drift. of 'sensors have been elaborated by PCA, in order t_o obta_ln a
classification of the data clusters related to different milk ageing
As per Federica Chett. al.[19] proposed that it is possible todays and so track the dynamic evolution ofkméncidity.
differentiate and classify maize samples contaminated and nan . .
contaminated with aflatoxins by using an electronic nog&raham E. Searle and Julian W. Gardja3] presented linear

equipped with 10 MOS sensors. Despite the small number ckbox (inverse) models for an-iose system that can be

samples, thelectronic nose was able to detect a clear differen Zcens]‘:ﬁgé er‘rg:r);g?/riiéo;tr\?vlglIcI:ss;frllceatlc;gvci)cf)sé/langl;)nacltéerg
in volatile profile of maize in the presence and absence Q@ P P y ploy

aflatoxins using PCA analysis. By the use of LDA a correﬁéﬂcr'gl ur:f(:ﬁglssn(éf)vr\frﬁtitnecmg\?vﬁib \ilvr::hletrr:]%natld\liliru/?a%grt?g:
classification of maize contaminated and ftomtaminated with yreq puting p P : ’

aflatoxins was achied. Results indicate that electronic nosgghmo[jee ?/(v)er:]splc?ri(l p:ﬁgfé?a?;gfxgg‘eggfif-ef;“?fs'ftlgaggr?{ 22
may be successfully applied as rapid and -destructive q y y ' 9 P

method for screening of commodities contaminated with fun 'Itr\lNothe téfhur:tisuggta'#]ids gbsciwgeégelynsm?ec%%?l'Sggrcgﬁlér%le
toxins, in order to select samples that must undergo furt & ques. 9 q

accurate quantitative analysis. ther improvements of the apgﬁgﬁféatso;\orutﬁe Igwreerlaitslvﬁxitg:;npslﬁcﬁp;)élﬁﬁtlgnza\év:ﬁéﬁj
model are needed in order to eliminate or minimize tA& puting p '
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instrument. Future refinementof the techniques could makeperformed in food in food pradtion especially when
them suitable for more challenging classification problemgualitative results will do.

where currently artificial neural networks are most suitable.
Vassilis S. Kodogianné. al._ [24] presented an alternative 3 PROPOSED METHODOLQY DURING THE TENURE
approach based on gasnsing technology as taken to OF THE RESEARCH WORK

investigate the suitability of such a system as a pufichre

device. It should be emphasized here that this system is Tieé demand of #aose in food or dairy industry is growing
being proposed as a r epl acebaemmt offiw rversatilitg bnd nease iof apérationd df ahgse o
rather to supplement other diagnostic methods. It fados the instruments make them puopriate for fast and accurate
clinician deliver better service as theNBse system has theanalysis of various products or for monitoring the quality in the
potential advantage of making decisions 24 h per day, seygoduction process. The study has shown that commereial E
days per week. This study suggests that tm®se combined Nose can be used for the evaluation of various products in these
with advanced learninbased processing tools is able to idgntifindustries. The uses of-Hose cansuccessfully distinguished
specific bacterial pathogens with accuracy and speed, even wjillity of products such as tea, coffee, honey, basmati rice etc.

a small sample quantity, at the peoitcare. Chronic renal The ENose can also be used to know the pollution of the gases
failure and tuberculosis are also two diseases where peapigtted by various industries

could benefit from new poirdf-care devices based on ga3he special features of neural networks such as capability to
Sensors. learn fom examples, adaptations, parallelism, robustness to
noise, and fault tolerance have opened their application to
vée\rious fields of engineering, science, economics, etc. In all
zypes of artificial neural networks, the basic structure consists of

This is an important application of electronic olfaction th number b interconnected processing units, called neurons.

could significantly improve the current methodologies and : .
successfully sed in clinical settings. The results presented shq’@‘%\;ve calculations that eaph heuron performs, alo.ng with the' way
t the neurons are interconnected, determine a particular

that the bacteria can be accurately discriminated using 8
Ural network type.

n
method. Further the proposed methods have been tested cﬁ a dvantage of neural classifiers over linear classificttsa

large dataset, (an order of magnitude larger than earlier studi%s v can reduce misclassifications amona the neiahborhood
Their next stepwill be the starting of clinical trials to test the y 9 9

obusiness o the method and 15 applcatity v a cincie<eS %5100 L olowng . The b o e envonc
setting. In particular, they will examine the effect of the! prop 9 4

genealogy of the bacteria (i.e., different strains of the saﬁ?eoac'ty for solving nonlinear and complicated problems.
species on discrimation performance). 4

Marco Trincavellet. al. [25] used Enoses to discriminate
among various bacteria regularly found in the blood cultur

From the extensive literature review it is evident that the
concept of ENose is applied in the field of health care,
environment and food industry. Currently the biggest market for
electronic noses is the food industry. Application®lefctronic
noses in the food industry include inspection of food quality by
odour, control of food cooking processes, inspection of fish,
monitoring the fermentation process, checking rancidity of milk
etc. In food industry, quality assurance systems teée rapid

and more accurate. Generally qualitative assessment of fooc
spoilage is made by human sensory panels that evaluate al
samples and discriminate which food products are good or
unacceptable. Bacterial contamination of food and drinks can +—— Nonlinear classifier
generée unpleasant odours and toxic substances. Therefore
different industries are interested in the application -didse >

both for monitoring of storage quality degradation and for_| . . .
detecting microbial contaminants. Electronic nose can be usédd- 1 Neural networks based classifier verses linear classifier

for accuratelydetection for all contaminations in the foodrhe main objective of our research is to classify the quality of
product. In some instancesNbse can be used to augment dipod or dairy product available in the market by employing an

replace panels of human experts. In other cas@inde can be efficient nearoptimal neural network basedaskifier using E
used to reduce the amount of analytical chemistry that is

Linear classifier
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Nose. Pattern recognition is an important part eNdse ¢ Akai keds I nformation -Crit
technology would be done using neural networks. The main validation and test data

problem associated with neural network is long processing time ¢ Minimum descriptive length for train, cresalidation

and large training sample required. The main advantages using and test data

this algorithm are learning may be fast and parallel computing is ¢  Sensitivity Analysis for train, cros&lidation and test

possible, weight analysis is easier for modular network, better data

generalization performance. The design of neural network will ¢ Receiver Operatg Characteristics for train, cress
be done using MATLAB or Neurosolutions softwares validation and test data

Actual experinent on electronicmose will be done at CDAC ¢ Confusion matrices for train, cresalidation and test
Kolkata and database will be generated. CBfdkata has data

given permission to perform experiments at their facility on the
E-Nose set up. The unigue and dominant features of the data set
shall be extracted from hé ENose after performing
experiments. The features will then be applied to the Neural 4. IMPLICATIONS

networks to train and design it optimally so as to further classEjectronic Nose is an important concept which is used in food
the test product to know its quality. industries to assess the quality of food. Food pradoohtain
off-flavor compounds created by a variety of mechanisms, such
as, through the action of natural and microbial enzymes and
chemical changes catalyzed by light or heavy metals. However,
1) Study of the senssrchosen for classification. detection of aroma compounds using electronic noses has
2) Nonlinear parameter identification of the selected sensorsbecomemore and more important.Potential applications in odor
3) Development of a basic neural network based model fassessment by electronic noses in the food area are numerous;

Implementation Scheme in various phases

sensor data classification. they have been used for quality control, monitoring process,
4) Development different possible efficient neural networ&ging, determination of geographical origin, adulteration,
models for that, and theiomparison. contamination, andpoilage.

5) Determination of best possible neural network model froxl‘ri1
the various efficient models implemented.
6) Testing and validation of the final neural network model.

ere is no universal sensor system that can solve all odor
analysis problems. Instead there is a need to employ intelligent
applicationspecific sensor systems that are appropriate to the
application. This means building in intelligence throute
development of suitable sensor structures, sensor materials and
In this research, it is proposed to use different neural network pattern recognition methods. New pattern recognition methods

would make use of the transient information in the sensor signal
structures such as Ml Beneralized Feedforward Neural to enhance the identification ability of the system. Thisireg

the use of dynamic models, for the sensor system, which can
Networks, Modular Feedforward Neural Networks, Principal account for the drift in sensor parameters.

This research work is an attempt to develop a Neuro
Softcomputing system to assess the quality of food product
which will be more accurate, moreliable, and optimal.

Component Analysis NN, RBF NN, and Support Vector
Machines for modeling of different intelligent sensors
undertaken. The generalization performance of different rmodel

5. REFERENCES
will be validated meticulously on the basis of the following

1. Esmaeil MAHMOUDI , AEl ectronic N ¢
] Applicationso, J. Sensors &5Trans
Important parameters: Aug 2009.

2. Francesco Masulli, Matteo Pardo, Giorgio Sbherveglieri, and Giorgio
Valentini , andBaedsatsisndi cation of e

¢ MSE on train, crossalidation and test data Proceedings of the Third International Workshop on Multiple
¢ NMSE on train, crossalidation and test data Classifier Systems , MCS 2002, Pages-262.

. .. . . . 3. Gardner, J . Bartlett, P. N., AE
¢ Correlation coefficient for train, croslidation and Applicationso, Ox fxford UK L8 versity
test data 4, Diana Hodgi ns, Der ek Si mmonds,

C % Error for tain, crossvalidation and test data applications to the manufacture o

,vol 17, no.5, pp. 17885, 1995.

ISSN:2231-5381 http://www.ijettjournal.org Pagel4



http://www.ijettjournal.org/

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

National Conference on Engineering Trends in Medical Soeei NCETMS - 2014

K. C. Persaud, P. Wareham, A. M. Pi saaepl es FEusiSncgo r a o HEEE | Teadst! Biamedicaln in© s
nose anewnmoi toring device for envi r on Emineerandvol.87pnw.12 pp.2884 @89G 2010. J .

Chemical Senses vol.30, no 1, pp.-253, 2005. 26. Fructuoso Ma. L.L., Llobet E. , Vilanova X. , Recasens I., Orts J. ,

R. E. Baby, M. Cabezas, E. N. Wal soeSade Recag, CiHEIredtgr oXni ¢, mosEev:alaiat i
useful tool for monitoring enviromme@rtalss 6pntl &M\IEn aSteinosnodr,s -Bl8prfasbonrasl , V
and Actuators B, vol 6%10.3, pp. 21418, Oct 2000. 2005.

J. W Gardner, H. W. Shin, E. L. Hi2T.ekKel IAfAm €et. g o h i Ehénco sneoss e a & ¥ sIEEEhme it ro

diagnose illnesso, S® mps 1924ANoY uat or NoBt heolh/T@echmocal Applications C¢
2000. 28. Shberveglieri G. , ACoffee analysis
J. Yi non, ADetection of expl osi ve TDragnsaetibns ontinstoument@mtiomand Meastirement,nval.l51, Isstid & m.
vol 75, no.5pp. 98A105A, Mar 2003. pp. 13341339, Dec 2006,

T. Borjesson, T. Eklov, A. Jonsson, H. Sundgren, J. Schnurer, 29. Bandyopadhyay R., Bhuyan M., Tudu B. , Ghosh D., Jana A,
AEl ectronic Nose for odour <classifiElae¢éomomifc gnasprsd,orCelrleaadk Chea. ¢

vol 73, no. 4, pp. 45461, 1996. measur ement wi th 6Tea Tasterd ma
D. James, S. M. Scott, Z. Al i, W. T .InstrOndehtationeand M@aSureenami, ¥oh 37, ne. B ppsliEED sJulyf o r
e ectronic nose systemsojl7,M006.r oc hi m2008Acta , vol 149, pp. 1

E.L. Hines, E. LIlobet, J.W., Gardner, AEl ectronic noses: a review o
signal processing techniqueso, | EE Proc., Circuit Device Syst.,
vol.146, no. 6, pp. 29810, Dec.1999.

R. GutierrezOswn a , AiPattern anal ysis for machine ol faction: a

reviewo, | EEE Sensors i20200nhal, vol 2, no. 3, pp. 189

A. K. Srivastava, AiDetection of volatile organic compounds wusing
Sl) gassensor array and artificial neur al net wor ko, Sens.

Actuators B, vol. 96, no-2, pp. 2437, 2003.

Ritaban Dutta, and Ritabrata Dutta, ilntelligent Bayes Classifier f
ENT infection classification in hospital environmento, Bi omedi cal
Engineerirg Online, Volume 5. < http://WWW.biomedical

engineeringonline.com/content/5/1/65>

S. Ampuer o, J. O. Bosset, AThe electronic nose applied to dairy
products: a reviewo, S4X32003 Actuators B, vol. 94, pp. 1

Simona BenedettiSaverio Mannino, Ana Gloria Sabatini, Gian

Luigi Marcazzan, iElectronic nose and neur al network use for the
classifi ca tApidoingigd/Dl. 350G 4, pp, 397402,

2004.

Hui chun Yu, JunWang, ADIi stear i mi nati onof LongJdJinggreen

gradeby el ectr oniAduatareB eobl22, hd3tsor s an

140, 2007.

Jun Fu, Guang Li, Yuqi Qi n, Wal ter J. Freeman, AA pattern

recognition method for electronic noses based on an olfactory neural

net wor ko, Sens. Act ua499,rM®7. B, vol 125, no. 2, pp. 489

Federica Cheli, AnnaCampagnoli, Luciano Pinotti, Giovanni

Savoini, Vittorio Dell 60rto, AEl ectronic nose for determination of
afl atoxins in maizeo, Bi otechnol . Agron. Soc. Environ, vol .13, pp. 3
43, 2009.

J. Brezmes, E. LIl obet, X. Vil anova, G. Sai z, X. Correig, AFruit
ripenes moni toring using an Electronic Noseo, Sens. Actuators B,

vol 69, no. 3, pp. 22329, 2000.

W.A. Collier, D.B. Baird, Z.A. ParNg, N. More, A.L. Hart,

ADi scrimination among mi | ks and cultured dairy product s using
screenprinted electrochemical arrays dn  a n el ectronic noseo,

Sens. Actuators B, vol. 92, ne21 pp. 232239, 2003.

S.Capone, M. Epifani, F. Quaranta, P. Siciliano, A. Taurino, L.

Vasanel l i, AMonitoring of rancidity of milk by means of an electroni
nose and a dynami ActRtGrd, Bavwola?a8ys.i s, 6 Sens.

1-3, pp. 174179, 2001.

Graham E. Searl e, Julian W Gardner , AfSystem Il dentification of
El ectronic Nos e Data From Cyanobacteria Experi mentso, | EEE
Sensors Journal, Vol 2, Issue 3, , pp. 229, June 2002.

Vassilis S. Kodogians, John N. Lygouras, Andrzej Tarczynski, and

Har di al S. Chowdrey, AArti ficial odor discrimination system using
electronic nose and neural networks for the identification of urinary
tract infectiono, | EEE Trans. I'nformation Technol ogy in

Biomedicine, vol2, no. 6, pp. 70713, Nov. 2008.
Marco Trincavelli, Silvia Coradeschi, Amy Loutfi, Bo S oderquist,
and Per Thunberg, f@ADirect identification of bacteria in blood cultui

ISSN:2231-5381 http://www.ijettjournal.org Pagel5



http://www.ijettjournal.org/

National Conference on Engineering Trends in Medical SciericdlCETMS - 2014

ShortTerm Hydrothermal Scheduling Using Fuzzy
Decision Making Technique

Anubhav Ranjan Tiwatj Gaddam Aditya

12M-Tech Scholar, Electrical Engg. , Lovely Professional University, India

Abstrac® There are so many techniques for solving the
hydro thermal scheduling problem, and many researchers
have done so many work regarding hydrothermal scheduling
by using different techniques like particle swarm
optimization, fuzzy decision making technique, and newton
raphson method for solving hydrothermal schedihg
problem. Hydrothermal scheduling can be done in three basis,
for long term medium term and short term basis. But here in
this paper shortterm fixed head hydrothermal scheduling
using fuzzy decision making technique is used for solving the
hydrothermal problem and for minimizing the total cost, and
for minimizing the gaseous pollutants like SO2, NO2,CO2
emissions. In order to get the minimum overall production
cost.

Key word® Hydrothermal scheduling, fuzzy decision.

| INTRODUCTION

In a modern powesystem there may be several conventional
hydro plants which is connected to various load centres via a
lossy transmission network with negligible incremental cost
involved in hydro generation. The main problem is to minimize
the operating cost of the hydtieermal system so as to minimize
the fuel cost of the thermal plant under the constraint of water
available for the hydro generation for a specified time, then we
can achieve the hydro thermal scheduling in a planned way [2].
Many approaches and methods/é been proposed to solve the
hydro thermal scheduling problem, hydro thermal scheduling of
power system with stochastic inflow , with Newton rap son
method , with particle swarm optimization technique and with the
use of modular and software methoddoiving the hydrothermal
optimization problem etc. {3].

The basic aim of hydro thermal scheduling is to
minimize the generaih cost of the power system hewver to
meet environmental regulations enforced in current years.
Emission controlhas turn into one of the important operational
aim in thermal power generation there are so many gaseous
pollutants like S@ CO,, NOfrom thermal generating plants. In
scheduling of hydro thermal power plant the main concern is to
minimize these gaseoymllutants as well as cost and losses but
here we reducing only the emissions of oxides of carbons and
oxides of sulphur.

In hydrothermal ceprdination our main concern is to
minimize the overall cost of the operating system and to reduce
the losses as well as gaseous pollutants subject to the operating
constraint of hydro and thermal plants, over the optimization
interval. The integrated operation of hydro thermal system is
divided into two separate problems, long range problem and short

range problem. The validity of time period for long range problem
is ranges from 1 year to several years and for short range problem
hour by hour scheduling is required. Since the time period for the
short range is small, so the water inflows and loadsarsidered

fully known with complete certainty.

Il ECONOMIC LOAD DISPATCH PROBLEM

In the objective problem formulation two important in
an electrical thermal power system are considered. These are
economy and environmental impact because of &oco,
emissions. The optimization problem is defined as:

Minimize F;=B  ap’y+bipg+ci) Rs/hr

Minimize F,= B dyp’g+eupg+f1) Kg/h

MinimizeFz=B  dup’g+expg+f2) Kg/h

Minimize B=B  dyp’g+espg+fs) Kg/h

Subject to B pgi (Po+P)=0

Pgim'”O gi girﬁix ( i =
Where

NG is the number of total generators

a b;, ¢ are the cost coefficient

d;; ejjand f;are sgemission  coefficients

dy exand fare cgemission coefficients

Ppis the power demand

P_ is the transmission losses, which are approximated in terms of
B-coefficients

11l DECISION MAKING

fiConsi der the i mprecise nature
it is natural to assume that the decision maker may have fuzzy or
imprecise goals foeach objective function. We can define the
fuzzy sets by the equation which is known as membership
function. These functions shows the degree of membership in
some fuzzy sets using values f
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value 0 shows incompatibility Wi the sets, while 1 means
complete compatibility. By taking description of the minimum
and maximum values of each objective function together with the

By taking the partial derivative of the augmented objective
function with respect to the decision variable.

rate of increase of satisfaction, the decision maker must detect __-pB gk—+ o—j(1)=0
membership function p(Fi) in a subjeai manner. Here it is
assumed that p(Fi) is  strictly monotonic decreasing and . L L.
continuous functionod defined ad: I = 1.,2,¢é€éé, NG
—= PD+P|_'|‘ B Ggi: 0
p NnNoQ "0Qa Q¢
t '0Q NO Q& QOQ "0Q& ®w Where,
11 NoQ "0Q& dw — =23aPy; +b
(i=1,2, ¢éé , m)
the value of membership function shows that how far in the scale = 24Py + & (k=1,2,3)

from 0-1 a noninferior solution is satisfying the; Bbjective. The
some of all the membership function vali@¢ Fi ) (i =
for all the objectives can be find out order to measure the
accomplishment of each nalominated solution can be rated
with respect to all the k neslominated solutions by normalizing
its accomplishment over the sum of accomplishment of k non
dominated solutions as follows:

1,

K
Ho=5"5

thefunction uD can be used as a membership function for non
dominated solutions, in a fuzzy set and expressed as fuzzy
fundamental priority ranking of the nalominated solutions. the
solutions that attas the maximum membershiggs in the fuzzy

set so obtained can be chosen
having cardinal priority ranking.
IV ALGORITHM

F1(Py), Fx(Py) are the objective functions to be minimized over the
set of admissible decision vectB. To generate the ndnferior
solution to the specified intent problem, we use a weighting
method. In this weighting method we convert the problem into a
scalar optimization as given below

Minimize B xF(Py)

Subject to B 0Og4i (Po+P)=0
(i =

B 0,=1 wO 0)

PO 4P P 2,é..,NG)

Where
This approach yields meaningful result to the decision
maker when solved many times for different values qf w
(k=1, 2, é M)g factonsewi agehdétérmined based on the
relative importance of various objectives, which may vary from
place to place and utility to utility. The constrained scalar
optimization problem is converted into unconstrained scalar
optimization problem. Each cstrained equation as associated
with an multiplier function known as lagrange multiplier. The
desired objective function is
L=B 0 ka+

9p + RL '|FB LT’gi)

2.3 =B¢. B) ¢B;Py

These equations are obviously nonlinear.

We use classical method to solve these equations and to find a
solution with a appropriate initial guess formerly the water
constrained & LaGrange multiplier is obtained, the generation of
thermal and hydro unit can be determined.

V CONCLUSION

The unceainties present in water inflows, system load demand,
operating cost equation coefficient and NOx emission coefficients
affets thehshort Qebn® Bydréther;id® kcHedudle® The @eheratiol €
schedule based upon deterministic cost function result in the
lowest expeted overall cost. The proposed method provide the
means to consider

1) The inaccuracies and uncertainties in the hydrothermal
schedule.

2) Allowed explicit tradeoff betweeroverall operating cost, NOx
emission and risk level with the weightage given and

3) And provide the decision maker with the best solution from the
norrinferior solution with the help of fuzzy set theory. In this
paper also we are using a fuzzy decision making technigue in
order to get the overall minimum production cost of the entire
hydrothermal system. And also for the minimization of gaseous
pollutants like NQ emission, S@& CO,emissions.
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Abstractd The termartificial intelligence is used to desdre a
propertyof machines or programs: the intelligence that the system

DEFINITION OF INTELLIGENCE & TURING TEST

demonstrates. Among the traits that researchers hope machines The Turing Test, proposed by Alan Turing (1950), was

will exhibit are reasoning, knowledge, planning, learning,
communication, perception and the ability to move and
manipulaé objects.Constructing robots that perform intelligent
tasks has always been a highly motivating factor for the science
and technology of information processing. Unlike philosophy and
psychology, which are also concerned with intelligence, Al
strives to lild intelligent entities such as robots as well as
understand them. Although no one can predict the future in detail,
it is clear that computers with huméavel intelligence (or better)
would have a huge impact on our everyday lives and on the future
couse of civilization Neural Networks have been proposed as an
alternative to Symbolic Artificial Intelligence in constructing
intelligent systems. They are motivated by computation in the
brain. Small Threshold computing elements when put
togetherproduce peerful information processing machines. In
this paper, we put forth the foundational ideas in artificial
intelligence and important concepts in Search Techniques,
Knowledge Representation, Language Understanding, Machine
Learning, Neural Computing and suatier disciplines.

V. INTRODUCTION

Starting from a modest but an over ambitious
ef fort in the | ate 5060
share of joys, disappointments and =self
realizations. Al deals in science, which deals
with creation of machines, which canrikilike
humans and behave rationally. Al has a goal to
automate every machine.

Al is a very vast field, which spans:

1 Many application domains like Language
Processing, Image Processing, Resource
Scheduling, Prediction, Diagnosis etc.

1 Many types of technobies like Heuristic
Search, Neural Networks, and Fuzzy Logic
etc.

9 Perspectives like solving complex problems
and understanding human  cognitive
processes.

9 Disciplines like Computer Science, Statistics,
Psychology, etc.

designed to provide a satisfactory definition of intelligence.
Turing defined intelligent behavior as the ability to achieve
humanlevel performance in all cognitive tasks, sufficient
to fool an irerrogator. Roughly speaking, the test he
proposed is that the computer should be interrogated by a
human via a teletype, and passes the test if the interrogator
cannot tell if there is a computer or a human at the other
end. His theorem (the Churdturing thesis) states that
AANnYy effective procedur e
implemented through a Turing machiiieluring machines

are abstract mathematical entities that are composed of a
tape, a reagdvrite head, and a finitstate machine. The
head can eitheread or write symbols onto the tape,
basically an inpubutput device. The head can change its
position, by either moving left or right. The finite state
machine is a memory/central processor that keeps track of
which of finitely many states it is currenily. By knowing
which state it is currently in, the finite state machine can
determine which state to change to next, what symbol to
write onto the tape, and which direction the head should
move.

Spernmdn o ifrELLicENce &4 0rng fELO U 9 D

The Turing Testproposed by Alan Turing (1950), was
designed to provide a satisfactory definition of intelligence.
Turing defined intelligent behavior as the ability to achieve
humanlevel performance in all cognitive tasks, sufficient
to fool an interrogator. Roughly smidng, the test he
proposed is that the computer should be interrogated by a
human via a teletype, and passes the test if the interrogator
cannot tell if there is a computer or a human at the other
end. His theorem (the Churdiuring thesis) states that

fi Ay effective procedure (or algorithm) can be
implemented through a Turing machifieTuring machines

are abstract mathematical entities that are composed of a
tape, a readvrite head, and a finitetate machine. The
head can either read or write symbolstoorthe tape,
basically an inpubutput device. The head can change its
position, by either moving left or right. The finite state
machine is a memory/central processor that keeps track of
which of finitely many states it is currently in. By knowing
which gate it is currently in, the finite state machine can
determine which state to change to next, what symbol to
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write onto the tape, and which direction the head should
move.

Requirement of an Artificial Intelligence system

No Al system can be called infiglent unless it learns &
reasons like a human. Reasoning derives new information
from given ones.

Areas of Artificial Intelligence

Knowledge Representation

Importance of knowledge representation was realized
during machine translation effort
Dictionary look up and word replacement was a tedious
job. There was ambiguity and ellipsis problem i.e. many
words have different meanings. Therefore having a
dictionary used for translation was not enough.

One of the major challenges in this €iés that a word can
have more than one meaning and this can result in
ambiguity.

E.g.: Consider the following sentence

Spirit is strong but flesh is weak.

When an Al system was made to convert this sentence into
Russian & then back to English, followingutput was
observed.

Wine is strong but meat is rotten.

Thus we come across two main obstacles. First, it is not
easy to take informal knowledge and state it in the formal
terms required by logical notation, particularly when the
knowledge is less than 1%0certain. Second, there is a big
di fference bet ween being
principled and doing so in
Even problems with just a few dozen facts can exhaust the
computational resources of any computer unless it has
some guidance as thich reasoning steps to try first.

A problem may or may not have a solution. This is why
debugging is one of the most challenging jobs faced by
programmers today. As the rule goes, it is impossible to
create a program which can predict whether a given
program is going to terminate ultimately or not.

Reasoning

It is to use the stored information to answer questions and
to draw new conclusions. Reasoning means, drawing of
conclusion from observations.

Reasoning in Al systems work on three principles ngmel

DEDUCTION Gi ven 2 events OPO
6Q6 i s also true.
E.g.: I'f it rains, we canot

in eary95006 s .

abl e
prac

gHugdtes | i f

INDUCTION Induction is a process where in , after
studying certain facts , we reach to a conclusion.

E.g.: Socrates is a man; all meare mortal;, therefore
Socrates is mortal.

ABDUCTION OPO6 i mplies 06Q6, but
depend on OPO.
E. g. If it rains , we canot

The fact that we are not in a position to go for a picnic does
not mean that it is training. Therarc be other reasons as
well.

Learning

The most important requirement for an Al system is that it
should learn from its mistakes. The best way of teaching an
Al system is by training & testing. Training involves
teaching of basic principles involved in idg a job.
Testing process is the real test of the knowledge acquired
by the system wherein we give certain examples & test the
intelligence of the system. Examples can be positive or
negati ve. Negative exampl es
mi ss & oiveekamgles.posi t

Natural Language Processing (NLP)
NLP can be defined as:

9 OProcessing of data in the form of natural
language on the computer. l.e. making the
computer understand the language a normal
human being speaks.

1 It deals with under structured / sestructured

data formats and converting them into complete

understandable data form. The reasons to process
natural language are; Generallybecause it is

elciting and intérésting CofrhefchillylRdausen i n

bfi gheéer volume of data available online,

Techniclly T because it eases out Comptter

Human interaction.

Application Spectrum of NLP

It provides writing and translational aids.

Helps humans to generate Natural Language with
proper spelling, grammar, style etc.

1 It allows text mining i.e. information reéaval,
search engines text categorization, information
extraction.

NL interface to database, web software system,
and question answer explanation in an expert
system.

E

O0P6 is true then
Theve afe yvarioua hupdiescim thecfield of NLP, especially
speech processing v result in increase in complexity of
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the system. We know that, no two people on earth can have
similar accent and pronunciations. This difference in style
of communicating results in ambiguity.

Another major problem in speech processing understands
of speech due to wordoundary. This can be clearly
understood from the following example:

| got a plate. / | got up late.

Universal Networking Lanquage

This is a part of natural language processing. The key
feature of a machine having artificial intelligenés its
ability to communicate and interact with a human. The only
means for communication and interaction is through
language. The language being used by the machine should
be understood by all humans. Example of such a language
is ENGLISH.

Vision (Visibility Based Robot Path Planning)

Consider a moving robot. There are two things, robots have
to think and perform while moving from one place to
another:

1. Avoid collision with stationary and moving objects.
2. Find the shortest distance from sourcddstination.

One of the major problems is to find a collision free path
amidst obstacles for a robot from its starting position to its
destination. To avoid collision two things can be done viz
1) Reduce the object to be moved to a point form. 2) Give
the obstacles some extra space. This method is called
Mikownski method of path planning.

Neural-networks

Neural networks are computational consisting of simple
nodes, called units or processing elements which are linked
by weighted connections. A neural wetk maps input to
output data in terms of its own internal connectivity. The
term neural network derives from the obvious nervous
system analogy of the human brain with processing

elements serving as neurons and connection weights
equivalent to the varidd synaptic strengths. Synapses are
connections between neuronsthey are not physical
connections, but miniscule gaps that allow electric signals
to jump across from neuron to neuron. Dendrites carry the
signals out to the various synapses, and the agpeats

Perceptron training convergence theorem

Whatever be the initial choice of the weights, the PTA will
eventually converge by finding the correct weight values
provided the function being trained is linearly separable.

This implies Perceptron Tirang Algorithm will absorb the
threshold with neghfideOweig

Conclusion

Al combined with various techniques in neural networks,
fuzzy logic and natural language processing will be able to
revolutionize the future of machines aridill transform

the mechanical devices helping humans into intelligent
rational robots having emotions.

Expert systems like Mycin can help doctors in diagnosing
patients. Al systems can also help us in making airline
enquiries and bookings using speecthea than menus.
Unmanned cars moving about in the city would be reality
with further advancements in Al systems. Also with the
advent of VLSI techniques, FPGA chips are being used in
neural networks.

The future of Al in making intelligent machines looks
incredible but some kind of spiritual understanding will
have to be inculcated into the machines so that their
decision making is governed by some principles and
boundaries.
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Abstract® Analysis of pulse waveforms is very important for digestion and metabolistaifta) whereas energy that forms
diagnosis of cardiovascular functions norinvasively. Arterial ~Structure of the bodi{apha).These three doshas helps
stiffness is a predictor of arteriosclerosis. Pulse Wave Velocity todetermine individual's constitution and contributianttie
(PWV) is an index parameter for arterial stiffness. PWV degnds function of the body in normal condition. They cdbtite to

on blood pressure at the measuring time. It is one of the the disease process when they are out of balance- Nadi
parameter for early detection of arterial sclerosis. Cardieankle pariksha is done at the root of the thumb by examining the
vascular index (CAVI) is a stiffness index and shows the artery radial artery using three fingers. The radial pulse is usually

stifiness from the region of the aorta to the region of ankleitis o a5 the site to read the Nadi (pulse) because it is most
not depending on blood pressure at the measuring time. . . : .
Arteriosclerosis contributes to the cardiovascular disease. It convengnt to read and is more readily available than other
shows high mortality and morbidity with respect to Pulse sites.

Arteriosclerosis. Arterial sclerosis with the coronary is evaluated
by Coronary Angenography (CAG). Ultrasonography is also
used for analysis of coronary artery disease. As we are dealing pitta
specially with atherosclerosis we are going to take arterial pulses vata | kapha
and blood pressure of normal and diseased patients. As we know b
diabetic patierts are more prone to get atherosclerosis we will try

to analyse them. Analysis of 3 fingers (index, middle, and ring
finger) pulse rate at different time intervals (morning , afternoon

, evening) helps us to analyse the disease and develop the device

for it which is inexpensive Polyvinylidene fluoride(PVDF) sensor o~
are best sensor to get readings (Blood pressure , Pulse wave Y . R
velocity). - Pt Yy —
o ;-“-'{\\H M\
Keyword® Atherosclerosis, Pulse Wave Velocity (PWV), Cardio -'i\_f'c?;'\_l -~ K“ el

Ankle Vascular Index (CAVI), Polyvinylidene Fluoride (PVDF) e

VI. INTRODUCTION . ) . .
Ayurveda is an Indian medical scieneéich has not Fig. 1 Nadi Parikshan measurement method in Ayurveda [2]

received great value due to scifintrecognition in modern . . o

times Today, the development of efficient and fiomasive . A’?a'ys's O.f arterl_al pulse wavefor_m is important for hon
device required as an alternative to the recent meditR{asive dl_agr_103|s . of ca}rdlovascular . functions.
sciencs feltespeciallyd the recensciences of health care andA.rterIOSCIerOSIS IS amajor contributor - to cardlovasqular
research field. Currentlytraditional medical scienseare dlsea_sg, based on a high percentage of mortality and
getting new thrust to treat disease. morbidity.

According to Ayurvedadiagnosis is a root to find out the . . . . . .
cause of a disease. The basis for the diagnosigraatment Arterial stn‘_fness IS a_welknown prgd|ctor of arterlosclerc_)tlc
under Ayurvedarenatural constitutios (prakruti) in terms of vqscular disease. It is one of the mde.xes of arterial stiffness
the three basic principle¢ata, Pitta, andKapha. Which are With pulse wave velocityPWV). But, it is known that pulse
collectively called Tridosha. The methodof evaluating Wave velocity depends on the blood pressure at measuring

Tridoshais called as prakruti nidana. Space, Air, Fire, Watdfne: It is one of the parameter for early detection of
and Earth, are the five basic elements in human body, erosclerosis.Cardiankle vascular index (CAVI) is derived

combination of which manifest Aidosha [1]. Vata is TOM stiffness parameter and reflects th#rsss of the artery

manifested by air and space, pitta is manifested by fire q t_he origin of t.he_ aorta to the ankle as a whole.
water and kapha is manifested by earth and water.In @nspicuous feature is independency from the blood pressure

physical body, the energy ofawementyata), the energy of at measuring time
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VII. EVALUATION METHODLOGY TABLE 11l
REFERENCEBLOOD PRESSURE RANGE

D. Subjects

For evaluation of cardiac disease we subjected 3 types of
subjects. The are normal, disease and diabetes subjects. As
we know diabetic subjects are more prone to get cardiac (mm Hg) (mm Hg)
disease. Analysis of them helps us to understand the disease
condition very well. We subjected 150 people (normal 50,
diseased 50 & diabetic 50) withfigirent ages for analysis. Normal 120 80

E. Chemistry of Blood

Category Systolic Diastolic

Prehypertension 1207 140 8071 90
Blood is bodily fluid which transports the nutrients and
oxygen to the cells and transport metabolic waste from same
the cells. Blood contains certain amount of lipid molecules in

it for transportation procesand to influence the metabolism
process. Binding of this lipid molecule each otheforms the Hypertensive crisis| Higher thanl80 | Higher thanl10
larger lipid molecule, which affect the flow of blood. Change
in the blood flow affects the normal metabolism of human
which results in disease. In our study wneasured lipid &+ Pulse Measurement

profile of blood that is HDL, LDL, Total cholesterol and pye to the pulsatl nature of blood flow, arterial blood

triglycerides value along with blood pressure. Analysis gfessyre has a characteristic waveform. The contour of this
lipid profile helps in determination of disease condition. 'Bressure wave varies throughdbe body, as well as with

diseased and diabetic patients the lipid profile Changesir?(,sreasing age and cardiovascular disease states.
compared with normal human.

High blood pressur| 1407 180 9071 110

152
TABLE | 2 /'\\\
REFERENCEL IPID PROFILE RANGE g @ ],/_/_\\_‘ /?_\_ _[\ /\ ;"’ /\
o (] Age CA ;t; . T
150
Desirable | Borderline | High risk 2 _ ot it Sl o Skl
/d /di g/ou el /A AN A /-\‘ AN /\“
(mg/d)) | (mg/d) | (mg/di) £ Py T SRR A
150 -
Cholesterol <200 200239 240 e S W . g
L v -'.. w - ";_.r——'
Triglycerides | <150 150199 | 200 899 0 Raalarery el N remor
5 - + -2 ortery
llic artery
HDL cholesterol | 60 3545 Below 40 5\;: heNEo Asdomindlsats wE=
st onding
LDL cholegerol | 60-130 130159 160-189 saria

F. Blood Pressure Fig. 2Typical arterial pressure waveforms according to age [3]

Blood pressure is the pressure of the blood in our arterigs.
Every individual need certain amount of pressure in our
arteries to keep the blood flowing around your bdglystolic Pulse Wave Velocity israindex to assess arteriosclerosis
blood pressuiie the lighest level of blood pressure whichand it is regarded asaarly detector of cardiac dysfunction.
occurs when heart contracts and blood is forced through #&realysis of arteriosclerosis is very important to help
arteriesDiastolic blood pressui® the lowest level of blood prevention of cardiovascular diseases. The pressure pulse
pressure which occurs when heart relaxes between eaelocity varies over the range from about 11m/sto 15m/sin
beatEver yoneo6s bl oo dg tperdaysltsands etiff peiphéra artertbs) whene as in nofrageries it has a
to be highest in the morning and lowest at night. Changeviglocity in the range of 8 to 9m/s.
the blood pressure is another parameter for early detection of ,
disease condition. So in our study we measured blood pressur€ WV measurement is based on measurement of two pulse
using sphygmomanometer in all 3 types of subjedtsmal Waves at two different positions that is the radial artery at the

blood pressure 120/80mmHg.Change in blood pressureV[iSt and theankle By determining the pulse transit time
categorised as in Table io between these points the distance measured between these

Pulse Wave Velocity Measurement
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two locations, pulse wave velocity may then be calculatq
The pressure pulse detection is done by using
piezoelectric sensors which generate a measurable voltag e

the output contacts if they are mechanically defed.The \ } _ 2% [ln
pulse referred to here will be the pressure pulse as opposHg /\ \\ e » AP

the flow pulse measured by ultrasound Doppler[4]. ( e

| 1.9
I. Cardio Ankle Vascular Index (CAVI) Measurement ‘ M

It is an arterial stiffness parameter. It has been used, :I
marker, related to artesclerosis including the aorta, femor

artery and tibial artery. CAVI is independent of blood pressu 4
[5].Arterial stiffness occurs in patients withypertension W ﬁ
diabetes mellitus, dyslipidemias, and obesity and metabq 3“
syndrome, conditions or diseaprocesses that are known t ) /
be pathophysiologically linked with cardiovascular disea [&

[6]. Based on its association with cardiovascular disease]
has beenproposed that the evaluation and monitoring @\
arterial stiffness may be useful for determinirgdiovascular (G \_, i
disease risk and for monitoring therapy [7]. Furthermore,
special technique is required for the measurement of CAVI.

Several reports have shown the usefulness of CAVI for the Fig. 3 CAVI Measurement
detection of atherosclerotic diseases [8].

CAVI is calculated using PWV from the aortic valve
Vil ] PRINCIPLEOFCAVI origin to the ankle region and blood pressure measured at the

Pulse wave velocity (PWV) from the heart to the ankle {oper arm (Fig3). The formula for CAVI uses the Bramwell
obtained by measuring the length from the origin of the aoflg | | 6s equati on, which repre
to the ankle, and by calculating T=tb+tba. Blood pressurepdgyy and volime change [10] and is derived from the
measured at the brachial artery. Ps: systolic blood pressdfginess
Pd: diastolicbhlod pr essidmde, JppPbl BPe®d density, P:
pulse pressure, L:length from the origin of the aorta to t&&e Factors that affect CAVI
ankle, T: time taken for the pulse wave to propagate from

aortic valve to the ankle, tba: time between the rise ;\ging, Male, Arteriosclerotic diseases Haemodialysis

:E.et;)_raché)altpulse Wa;/'e anld thele Qf the an(ljde %u!{;e Wa;/eﬁpﬁtients, cerebral infarction Coronary artery disease, chronic
- ime between aortic valve closing sound an € note ney diseases, Arteriosclerosissks, Diabetes mellitus,

brachi al pul se wave, t 6b: : ; ; - . op
sound and the rise of the brachial pulse wave[9]. y;ﬁe fisiorn Syghkﬁ\f(feﬁng Me?ak?oﬁcts))no‘?omé’, S oMneg
CAVI is calculated using PWV from the aortic valve{iﬁS

rease in CAVI is dueot

iain 1o th K : d blood d at crease in CAVI is due to:
origin 1o the ankie region and blood pressure measured a ght reduction, Glucose control insulin, Glimepiride, Blood

upper arm (Fig3). The formula for CAVI uses the Bramwell ressure control, A GAntagonist Cholesterol1 control
cfliﬁi gela’t|on3|p

Hi Il Il és equation, whi ch re e ..
PWV and volume chang§l0] and is derived from the fatfﬁ,%?’&a%&Sm ofcsatibn’

stiffness par ameter pbet.afflil]r s t proposed by Hayashi
CAVI is calculated as follows: IX. ACQUIRED DATA

bet

CAVI = 24/ P [ P P.d I Pwy?2 + b

a (237 oP) n( ST{1e belz)w TalI;)Ie 1] S)}stematically shows the acquired
where 6Ps6 is the systol i c 933 frgrg hoth pomalsand disease pajignty And followed By o
bl ood pr ess urpelsewabePvaldtity froms thet i, B9 4, Fig.5, Fig. 6 shows the graphical representation of
aortic origin to the ankle 2fWEddR via the femoral arter
Ps-Pd, 636 is the blood viscosity, and éad and bébd are cc
for converting a CAVI value to a value obtained by
Hasegawabs method [12,13].
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Fig. 5showsa graphbetween Total cholesterol (TCBWV &

CAVI

TABLE Il
AGE SBP DBP HDL LDL TCL PWV CAVI
20 148 92 41 154 225 9.6 15.64
21 122 82 47 111 117 8.8 15.38
25 129 83 81.5 72.5 1345 5.75 6.33
26 127.33 84.66 52 91 177.66 7.266 10.09
27 133.6 83.6 56.72 99.8 179.8 7.56 10.71
28 130 84 63 112 210 7 9.30
29 131.33 85.33 54.33 130 201 6.733 8.49
30 136 86 53 108 181 7.4 10.03
31 133.33 85.33 56.33 | 107.06 | 189.33 6.966 9.02
32 142 86 54 137 219 8 11.46
33 142 88 55 133.66 | 193.33 7.33 9.52
34 140 88.8 53 124 198.4 7.66 10.43
35 140 88.8 45 100.8 170.2 8.78 13.70
36 132 84 42 91.33 163 9.467 16.87
37 139.5 87.5 46.75 126 | 201.25 8.325 12.43
38 137.33 88.66 50 96.466 | 180.33 8.4 12.68
39 145 91 39 137 2135 9.75 16.40
40 143 88 54.5 125.8 204.5 7 8.65
41 134 86 60 107 180 7 9.05
42 1455 89.5 46.75 | 131.15| 213.25 8.4 12.24
43 135 84 46 145.9 214 9.5 16.72
44 146 90.5 46.75 162 | 205.25 8.775 13.27
45 136 88 48 119 208 7.8 11.03
46 146 88 42.5 13.7 180 8.6 12.91
47 158 98 36 100 153 11.2 19.97
48 129 83 40 90.5 158 9.7 18.03
49 144 86 41 142 195 8.8 13.76
50 150 93 34 125.5 209.5 113 21.41
51 149.33 92 34.33 | 129.66 | 209.33 | 10.466 18.50
55 148 94 36 103 253 10.8 19.60
56 140 94 42 120 192 9.5 15.63
57 132 84 56 82 148 6.8 8.70
58 150 94 42 134 260 9.4 14.74
59 136 88 42 99 160 9.2 15.35

Fig. 6showsghe graph between HDL, LDL,and CAVI & Age.

X. DISCUSION

Readings of 150 diseased, normal and dialpetirents are

describedin the Table Illwere mean value of all the
parameters of same age people is considered on the basis of
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the acquired readings of blood pressure, cholesterol, PWV @&d mainly caused by development of cholesterial
CAVl is calculated. It is found fronfrig.4 that with increase arterysmoking, diabetes, obity. Analysis of blood

in the age (I)f di[f]easﬁdl m;tt, lb:OOdl _presi?re lle;/elf l_?lgeeressurﬁoulse wave velocity and measurement caetlikle
:TgLea/SIanA\fllsoh' he_c ?ftsgr.?':. eg’e_l’_'he'l’:. 5e I?]O Oth . vascular index (CAVI) helps us to determine the disease at the
VIS which 1S plotted ing.6. 1heg.s snows that o rly stage. As we know pulse wave velocity (PWV) and

with 'gif’/?selm _ch_olester(_)l va|l|ue, PW;/ uﬂls E\(/:Ireasmg AV are the predictor focardiac diseases and analysis of
even value Is increasing. Hence, S ¥ can be th?m is very important to detect the disease.

considered as an early marker for detection of deposition 0
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Abstractd Modern minimally invasive surgery has made huge

advances in both techniqe and technology. However, the . OBJECTIVES

minimally invasive surgeon is still faced with daunting challenges 1 To overcome the daunting challenges in terms of
in terms of visualization and handeye ceordination. We have visudization and hangkye ceordination by

been developing a set of techniques for assisting surgeons in minimally invasive surgeon

navigating and manipulating the three-dimensional space within q
the human body. Despite rapid developments in the research the suraeons to retain ultimate control of the
areas medical imaging, medical image processing and robotics, 9 . . . .

the use of computer assistance in surgical routine is still limited procedure and to avoid prolong time in the operating

to diagnostics, surgical planning, andinterventions on mostly room

rigid structures. In order to establish a computer aided workflow

from diagnosis to surgical treatment and followup, several . HISTORY

proposals for computer assisted navigation surgery interventions The first attempts i8D mapping/navigation of human tissues
have been made in recent years. By mean different pre- and \yere made by V, Horsley and R. Clarke in 1906, They have .
intraoperative information s Bt acr8c§angula{r ét&gotacﬁcuhreagdfraﬁn% [t]hat ﬁard fo'be fixdd ©

intra-operative imaging, and tracking devices, surgical . o
navigation systems aim at supporting surgeons in localizing to the head. It was based on cartesian principles and allowed

anatomical targets, observing critical structures, andsparing theém to accurately and reprodutyibguide needldike
healthy tissue. We concentrate on approaches which can be€lectrodes for neurophysiological experiments. They have
applied in orthopaedic surgery, ENT surgery, neurosurgery, experimented animals and were able to contribute to the
radiosurgery, oral and maxillofacial surgery, visceral surgery mapping of the cerebellum. Improved versions of the
has special needs for image guidance due to limitations inHorSIey Clarke apparatus are still in used today in
perception. experimental neusurgery.

To improve surgical accuracy, reliability and to allow

KeyWOVd_é ~ computeraided  surgery computer assisted The first stereotactic device for humans was also developed in
|ntervent|0n, Image gulded Surgel’y,surglcal naV|gat|On neurosurgery’ by E Sp|ege| and H Wyc|s |n 1947 |t was
used for surgical treatment of Parkinson's disease and, during

l. INTRODUCTION . . A .
] o ~time, its applicability was extended for the surgical treatment
Computer assisted navigation surgegpresents a surgicalof tymors, vascular malformations, functional neurosurgery

concept and set of methods, that use computer technologyef@r The system was based both on headframes amy X
pre-surgicd planning, and for guiding or performing surgicajmages taken for all three planes of space.
interventions.Computer assisted navigation surgésyalso

known as computeraided surgery computer assisted
intervention image guided surgergnd surgical navigation
Computer assisted navigation susgleas been a lead in factor
for the development of robotic surgefmyavigation systems
track objects with precision expressed as root mean sq
equalling even up to 0.15 mm. Application of navigatio
system combined with imaging technique makes surgig
operations less invasive, which results in the reduced risk
infection, smaller scar and a shorter time of rehabilitatio:
Imaging techniques allow surgeon to create individual virtu
models for virtual surgery planning. Navigation system tracl
the pos t i ons of surgical t ool
coordinate systems. Medical imaging enables-ilovasive
surgery, whereas the position of surgical instruments
monitored on screen.

Fig. 1 Stereotactic Headframes.
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structures, and thus allow a computer to differentiate, and
visually separate for a human, the different tissues and
structures. The image data taken from a patient will often
include intentional landmark features, in order to be able to
later realign the virtual dataset against the actual patient
during surgery. See patient registration.

2) Image Analysis And Processing
|l mage analysis involves the n
model to extract relevant information from the data. Using the
differing contrast levels of the different tissues within the
imagery, as examples, a model can be changed to show just
hard structures such as bone, or view the flow of arteries and
veins though the brain.

3) Diagnostic, Preoperative Planning, Surgical
Simulation
Using specialized software the gathered dataset can be
rendered as a virtual 3D model of the patient, this model can

Further development of stereotactic suyg&vas made by e easil ; ; ;
i y manipulated by a surgeon to provide views from any
Brown, Roberts and Wells in 1980.They have developedg leand at any depth within the volume. Thus the surgeon

halo ring that was appl@ed on the skull, during a CT'scan better assess the case and establish a more accurate
neurosurgical interventions. This method provided improv gnostic. Furthermore, the surgical intervention will be

surgical guidance and was in fact the first development gbnheq and simulated virtually, before actual surgery takes

compute guided surgery. lace. Using dedicatedfswmare, the surgical robot will be
Patient image registration for the head area has develope f%rgrammed to carry out the pofanned actions during the
nearly two decades on the same principle of combining

| i . Lual surgical intervention.
scans with mechanical reference devices such as headframes

or halo rings. But the clinical experience showed that4) Surgical Navigation

heagyear is very unpomfortable to wear and even |mposs_|lPHa computerassisted surgery, the actual intervention is
to apply on little children, because their lack of coo.peratloaéﬁned as surgical navigation. Using the surgicalgegion
furthermo_re, the heagiframes can create  artifacts éﬂ)stem, the surgeon will use special instruments, which are
preoperative data gathering, or during surgery. connected to the navigation system to touch an anatomical
position on the patient. This position is simultaneously shown
in the images taken from this patient. The surgeon can thus
use tke instrument to 'navigate' the images of the patient by
moving the instrument.

Fig. 2Halo rings

V. METHODOLOGY
A. General Principles
1) Creating A Virtual Image Of The Patient 5)

The most important component forComputer assisted
navigation surgeris the development of an accurate model

Robotic Surgery

obotic surgery is a term used for correlated actions of a
h . hi b q d th h b Q {geon and a surgical robot (that has been programmed to
t ed_patlle.nt. This Caﬂ Ie con .uc:ed_t rough a number Gk, oyt certain actions during the ppecative planning
medical imaging technologies including CT’ MRérays, rocedure). A surgical robot is a mechanical device (generally
ultrasound plus many more. For the generation of this mOCFSb ing like a robotic arm) that is computer controlled.
the anator_mcal region to be operated _has to.be scanned tic surgery can be divided into three types, depending on
uploaded into the pomputer SySte”.‘- It is possible to emp'% degree of surgeon interaction during the procedure:
number of scanning methods, with the datasets C‘?mb"é‘iﬁ)ervisorwontrolled, telesurgical, and shareshtrol. In a
through ded fusion techniques. The final objective is thgu ervisorycontrolled system, the procedure is executed
creation of a 3D dataset that reproduces the exact geometgg%w by the robot, which will perform the ppeogrammed

situation of the normal and pathological tissues and Structuses ns. A telesurgical system, also known as remote surgery,

of that region. Of the available scanning methods, the CTré%uires the sgeon to manipulate the robotic arms during the
preferred, because M data sets are known to hav

| i def . h lead . . rocedure rather than allowing the robotic arms to work from
volumetric deformations that may lead to inaccuracies. AN cqetermined program. With shamamhtrol systems, the
example data set can include the collection of data compi

. ; c eon carries out the procedure with the use of a robot that
with 180 CT slices that are 1 mm apart, each having 512 g P

5 pixels. Th £ the 3D d ith(i ¢ ers steadshand manipwdtions of the instrument. In most
512 pixels. The contrasts of the 3D dataseith(Ws tens of ,pqq the working mode can be chosen for each separate

millions of pixels) provide the detail of soft vs. hard tissue

ISSN:2231-5381 http://www.ijettjournal.org Page28



http://www.ijettjournal.org/

National Conference on Engineering Trends in Medical SciericdlCETMS - 2014

intervention, depending on the surgical complexity and thtee IV images, we still need a normal display for other

particularities of the case. information such as the distance to the target and the current
position and orientation of the tool. Furthermore, the spatial
V. SYSTEMS AND METHODS resolution of the 1V image isnhited, and small tissues might
be propey visualized. For that reason, we built a
1) Navigation System: synchronized display system that simultaneously displays

Fig. 1 shows the configuration of@mavigation system. Thenormal and IV images.
system consists of an image acquisition device (CT or MRI),
optical position tracking device and main PC for data3) Patientimage Registration
segmentation, communication and other computational taskth en t he regi stration tool &s
The patient is scanned by X ray CT or MRI and 3D voxeh dahformation about the surface is acquireda&ompared with
is sent to the main PC through RS232C. The data is thba 3D surface model of the bone. A registration matrix
segmented and reconstructed as a 3D surface model. Patieb¢tween the two surfaces is computed using iteration closest
image registration is done prior to the operation. During tpeint (ICP) algorithm developed by Besl and Mckay after the
operation, the tracking device reads the positions of optigatial registration is done. After the transformation, the
markers onhe surgical tool and sends them to the main R@sitional relation between the bone and surgical tool will be
where the tool s ori ent at iaocorateaenoughtsbh ehat psargeons icam nknow fthe icarrect
computed so that surgeons can know its correct positjposition of the tool during the operation.
during operation. These processes are all controlled by the 3D  Patient registratids the concept and set of methods
Slicer module. Another moduleeparately handles the IVneeded to correlate the reference positiéna ovirtual 3D
rendering so that the IV image can be updated as the surgetaiaset gathered by computer medical imaging with the
manipulate the surface model. reference position of the patient. This procedure is crucial in
computer assisted surgery, in order to insure the
——— reproducitibility of the preoperative registration and the
ad dspiaying clinical situdion during surgery. The use of the term "patient
registration" out of this context can lead to confusion with the
(/) procedure of registering a patient into the files of a medical
Bt institution.

Y e

-

Pre-fntra-

operative image
(CT, MR, &)

-~
o, ‘
Tracking and regstrason : P A~ ‘ i How Patient Image Registration Is Performedh
< ] | computer assietl surgery, the first step is to gather a 3D
L} L Pasers® ) I sisgeon dataset that reproduces with great accuracy the geometry
b N | of the normal and pathological tissues in the region that
— S——— ' has to be operated on. This is mainly obtained by using
i o - CT or MRI scans of that region. The roté patient
: — . registration is to obtain a clo$e-ideal reference
Fig. 3 System configuration. reproducitibility of the datasét in order to correlate the
2) Flow Of Surgery pos?t!on (off_set) of the gathgred datgset with the patient's
s Position during the surgical intervention.

Prior to the operation, a 3D model to be used for navigation i . : s
Patient registration,

created from the CT dat Objects of interest are segmented

from the data set on the basl sEligipates e negessityeqf myntajpig teesame p

on the complexity of the object interest, the segmentation can strict position of the patient during both preoperative

be done automatically or semittomatically. At this point, scanning and surgery

surgeons can locate the target @itical tissues (vessels, {1 Provides the surgical robot the necessary reference
nerves) and plan the surgical path to avoid those parts. The information to act accurqtely on the patient, even if
next task is to register the 3D model to the patient, which is he has (been) moved duritite intervention

called patiento-image registration. The most common way to i

do this is to plant markers directly oreth pat i ent 6 4) Bdiniegral Yigeggraphy

perform multipoint registration. This method is effective but . . )
planting a marker on patient increases the invasive aspectVofiecords and reproduces(8 images by using a micro
the surgery. Here, we shall assume that a minimally invaskRnVex lens array and a higiel-density flat display, e.g.,
registration method is to be used. By recordirsgtaof surface @n LCD display. This display is usually placed at the focal
data and comparing it with the surface model, patient Plane of the lens array so thaight rays from the
image registration can be done accurately and less invasivegfresponding pixels will converge and form a single dot in
During the operation, images are displayed on normal andR{yysical space (Fig. 3). Many types of data can be processed
displays. Although the 3D structure is properly reproduced P Produce 1V images of 3D objects. Here, we discuss the two
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main methods of making IV, the volume regsting methd joint components into thpatient's existing anatomy; CAOS

and the pixel distribution method. technologies allow the surgeon-to:
Pl an t he component pl acem
Calcutation of IV elemental image determination of the appropriate component sizes.

A Me a s u r -eperatilegpladementrofethe components in
real time, making surihat the plan is adhered to.
A Me a s u r-aperdtive eesufi.o s t

_\”“" L It has not yet been proved that CAOS technologies result in a
: 'j significant longterm improvement in operative outcome.
£ W Whilst the surgeon (or even medical students in laboratory
: studies) ca achieve better results in terms of planned vs.
Micio Convex Lens Arx R o
cammumm(:wwmm M‘ — achieved placement of components, it is not clear whether the

Fig. 4.Principle of integral videography; plan has been constructed optimally.

(a) Computer generated elemental images. (b) IV image spatial ] -
formation. Further, because of the functional adaptability of bone, errors

_ _ in component placement may become uningrin the long
The volume raycasting method directly processes the volumgrm, Because of the relatively short time period over which
data (CT, MRI, US). It is basically an exided volume cAQS has developed, lostgrm follow-up studies have not
rendering method in which a light ray must go through\@t been possible. With CAOS, the surgeon can more
micro lens before intersecting with the screen. accurately pinpoint anatomical landmarks that might be hard

) o ] to see in amall incision. This navigation system then guides
The pixel distribution method constructs an IV image fromige surgeon through different bone cuts and finally to

set of multiview images acquired by geometrically baseghpjantation. Computeassisted orthopaedic surgery is mostly
surface rendering.hiis method processes CG surface modelgsed in knee implant surgery because of the precision the
and therefore, it can produce highality images with syrgeon gets with femoral atitiial bone cuts. It is also used
manyvisual effects. In addition, peripheral devices such @sSnavigate acetabular components placement where correct
surgical tools can be visualized in the IV image as a simpigy inclination is crucial. Computerssisted orthopaedic
CG model. For these reasons, our systeses pixel syrgery is a system where a computer interacts with body
distribution as the primary method for rendering IV images. parts via infrared lights and gate detectorser€hare systems
that require €Arm images or CAT scans and the newest and
VL. APPLICATIONS most evolved systems are imageless systems, this means that

) ] o _no pre scans of any kind are necessary. The imageless systems
Computer assisted surgery is the beginning of a revolutiongify far less complicated, are lower cost and more patient
surgery. It already makes a great difference in high precisipendly since the pre scans are not necessary. The imageless
surgical domains, but it is also used in seaml surgical systems will also bring down operation time. The negative
procedures. aspect of imageless systems is that they might be less
accurate.
1) Computer Assisted Orthopaedic Surgery (Caos)

o ) . ) ~2) 5.2 Computer Assisted Neurosurgery
The application of robotic surgery is widespread in

orthopaedics, especially in routine interventions, like total hislemanipulators have been used fthe first time in
replacement. It is also useful in goianning and guiding the neyrosurgery, in the 1980s. This allowed a greater
carect anatomical position of displaced bone fragments davelopment in brain microsurgery, increased accuracy and
fractures, allowing a good fixation by osteosynthesis. Ea‘iﬁYecision of the intervention. It also opened a new gate to
CAOS systems include the HipNav, OrthoPilot, anghinimally invasive brain surgery, furthermore reducing the

PraximComputerassisted orthopaedic surgiena discipline risk of postsurgical morbidity by accidentally damaging
where computer technologyapplied pre, intra- and/or post  adjacent centres.

operatively to improve the outcome of orthopedic surgical

procedures. CAOS is an active research discipline which 3) computer Assisted Oral And Maxillofacial Surgery
brings together orthopaedic practitioners with traditionally

technical disciplines, such as engineering, asipscience Bone segment navigation is the modern surgical approach in
and robotics. The principal idea behind CAOS is thgtthognathic surgery (correction of the anomalies of the jaws
operative outcomes will be improved through the use ghd skull), in terqporomandibular joint (TMJ) surgery, or in
computer technology. Taking the example of joirhe reconstruction of the midce and orbit. It is also used in
replacement, the task of the surgeon is to integrate the hgWlantology where the available bone can be seen and the

position, angulation and depth of the implants can be
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simulated before the surgery. Duritige operation surgeon is
guided visually and by sound alerts. IGI (Image Guided
Implantology) is one of the navigation systems which use this
technology.

4) Computer Assisted Ent Surgery 1

Imageguided surgery and computer assisted navigation ¢
surgery in ENTcommonly consists of navigating preoperative
image data such as CT or cone beam CT to assist with
locating or avoiding anatomically important regions such as
the optical nerve or the opening to the frontal sinuses. For use q
in middle-ear surgery there hasdn some application of
robotic surgery due to the requirement for Rpgkcision
actions.

5) Computer Assisted Visceral Surgery

gestures and also reduces the redundancy of the
Thi s S
ergonomics in the operating theatdgcreases the

risk of surgical errors and reduces the operating time.

surgeonds acts.

It enhance surgeonos
fimi ni mal | surgicahpvoeedures. e 0

Faster, easier and steadier surgery.
More accurate.

Enhanced visualisation.

Less pain tgatient.

Shorter recovery time.

Shorter hospital stays.

REFERENCES

) ) [1] Interactive 3D Navigation System for Imageided Surgery.
With the advent of Computer assisted surgery, grat Huy Hoang Tranl, Kiyoshi Matsumiyal, Ken Masamunel, Ichiro

progresses have been made in genera| surgery towardssakumaZ, 3, hil and Hongen Liao2, The International Journal of

minimal invasive appragdes. Laparoscopy in abdominal an

Virtual Reality, 2009, 8(1):496
Fluoroscopybased Navigation System in Orthopaedic Surgery.

capa

gynepologic surgery is one of the _beneﬁCiarie'S! allowi Merloz Ph (1), Troccaz J (2), Vouaillat H (1), Vasile Ch (1), Tonetti J
surgical robots to perform routine operations, like (1), Eid A (1), Plaweski S (1).

colecystectomies, or even hysterectomies. In cardiac surg&ly, glavigating
urgery.
[6] Darius Burschka, Jason J. Corso, Maneesh Dewan, William Lau, Ming

shared control systems can perform mitral vakglacement

Inner Space: -B Assistance dr Minimally Invasive

or ventricular pacing by small thoracotomies. In urology,” (i Henry Lin, Panadda Marayong, Nicholas Ramey, Gregory D. Hager

surgical robots contributed in laparoscopic approaches for 1), Brian Hoffman, David

Larkin, and Christopher Hasser.2).

pyeloplasty or nephrectomy or prostatic interventions. [71 Navigation in Endoscopic Sofffissue Surgery-Perspectives and
Limitations.
. . [8] M. Baumhauer, M. Feuerstein, H.P. Meinzer, and J. Rassweiler.
6) Computer Assisted Rad'osurgery [9] Improving surgical precisioh application of navigation system in

orthopedic surgenEwe | i na-N&wwlt @k * ,

Radiosurgery is also incorporating adead robotic systems. Ea Vlz ; § K Kezysztef Krysztoforskil, Peter Keppler2, Josef
0ZaKo.
Acta of Bioengineering and Biomechanics Vol. 10, No. 4, 2008

Surgical wayfinding and navigation processes in the human body.

CyberKnife is such a system that has a lightweight lin L
accelerator mounted on the robotic arm. It is guided towaell[%

tumor processes, using the skeletal structures as a refergrarerhomas Stu™ deli.(2009)
system (Stereotactic Radiosurgery System). During tHg] Media related to Computer assisted surgery &iiédia Commons.

procedure, real time-Xay is used to accurately

[14] Computerassisted Surgerttp://knowcas.com
[15] Computerassisted Surgery: An Evolving Technology

position the device before delivering radiation beam. http://www.healio.com/journals/ortho/%7B4ee5781T64a0d860

39c0f8663f5d%7D/computeassisteesurgeryan-evolving

VII. ADVANTAGES technology?fulltext=1

[16] Evolution of concept of Computerssisted Surgery, History, etc

http://link.springer.com/article/10.1007%2F33&40-

f  The surgeon can easily assess most of the surgical gg6279 2/lookinside/000.png

Romual d

difficulties and risks and have a clear idea about h@#] why Computemssisted Surgery, applications, advantages & ethical

to optimize the surgical approacand decrease isstes
complications.php

surgical morbidity.
1 During the operation, the computer guidance
improves the geometrical accuracy of the surgical

http://www.aboutstryker.com/hip/expectations/risks

ISSN:2231-5381 http://www.ijettjournal.org

Page3l


http://www.ijettjournal.org/
http://knowcas.com/
http://www.healio.com/journals/ortho/%7B4ee571ab-8cc6-4a0d-8f60-39c0f8663f5d%7D/computer-assisted-surgery-an-evolving-technology?fulltext=1
http://link.springer.com/article/10.1007%2F978-3-540-686279_2/lookinside/000.png
http://link.springer.com/article/10.1007%2F978-3-540-686279_2/lookinside/000.png
http://www.aboutstryker.com/hip/expectations/risks-complications.php
http://www.aboutstryker.com/hip/expectations/risks-complications.php

National Conference on Engineering Trends in Medical SciericdlCETMS - 2014

Advanced Wireles Communication

Pravin R. Ghawgha{& Nilesh G. Khanderad

*StudentoBiomedical engineering DepartmehAmravatiUniversity
Yavatmal, India

Abstractd 4G is the next generation of wireless networks that N€tworks, integration of routing algorithm and mobile agents
will totally replace 3G networks. It is supposedto provide its and ad hoc network management.eTimetwork information
customers with better speed and all IP based multimedia theory [10],[1] has become an important segment of the
services. 4G is all about an integrated, global network that will research dealing with effective and transport capacity of
be able to provide a comprehensive IP solution where voice, dataadvanced cellular network, capacity of ad hoc networks,
and streamed multimedia can be given to users on arAhytime, information theory and network architectures, cooperative
Anywhere" basis. 4G presents a solution of this problem as it is transmission in wireless multiop ad hoc networks, network

all about seamlessly integrating the terminals, networks and : : . -
applications. Wi-Fi is a kind of new technology about wireless coding, capacity of wireless networks using MIMO

broadband access. Compared with conventional wireless technol_og_y and Capac_lt_y of semswtwo_rks W'th_ many to one
technologies, it has faster speed, wider range and better security. ransmissions. In addition, energy efficient wireless networks

In this paper, the concepts and characteristics of WiFi and QoS management will be also in the focus of research.
are introduced and to highlight the benefits, challenges in

deployment and scope of 4G technologies. Il. 4G NETWORKS AND COMPOSITE RADIO
ENVIRONMENT
Keywordé 4G mobile communication, CRE, Internet telephony, In the wirelesscommunications community we are
CDMA, FDMA, packet radio networks, TDMA, Ad-hoc, witnessing nore and more the existence of ttempositeradio
Infrastructure, W - LAN, Wi-Fi, Construction of the network. environment (CREJnd as a consequence the need for
Reconfigurabilityconcepts. The CRE assumes that different
l. INTRODUCTION radio networks can be cooperatingpmponents in a

The major expectation from the fourth generation (4G) hkterogeneous wireless access infrastructireugh which
wireless communication networks is be able to handle network providers can more efficiently achieve the required
much higher data rates which will be in the range of 1Gbitsdgpacity and QoS levels. Reconfigurability enables teisin
WLAN environment and 100Mbits in cellular networks [1]. Aypg network elements to dynamically select and adapt to the
user, with large range of mobility, will access the network apgst appropriate radio access technologies for handling

will be able to seamlessly reconnect to differestworks  cqngijons encountered in specific service area regions and
even within the same session. The spectra time zones of the day. Both

Allocation is expected to be more flexible and even flexible Concepts pose new requirements on the management
spectra shearing among the different sub networks gis\ireless systems. Nowadays, multiplicities of radio access
anticipated. In such, so called composite radio envwonmgg@hnomgy (RAT) standards are used in wireless

(CRE), there will be need for me adaptive and communicationsAs shown in Fig. 1, these technologies can
reconfigurable solutions on all layers in the network. In othgg roughly categorized into four sets:

words there will b need for adaptive link, MAC [6network Cellular networks that include second generation

and TCP Iaye_r.including cross layer optim_ization.. This aL‘(QG) mobile systems, such as Global system for Mobile
refers to mobility management and adaptive radio re8outCommunications (GSM) [pand their evolutions, often called
management. The composite radio environment will inclugesg systms, such asenhanced digital GSM evolution
presence of WLAN, cellular mobile networks, digitatEDGE), General Packet Radio Service (GPR®)and IS
audioand video broadcasting, satellite, mobile ad hoc in US. These systems are based on TDMA technology.
Sensor networks. Within the more advanced solutions foc‘Hﬁrd—generation (3G) mobile networks, known as Universal
will be on active netwdss [2],[3] including programmable \jqhileTelecommunications Systems (UMTGYCDMA and
networks, [7],[8] evoluti.on to 4G Wirgless netWOfk.SgcdmaZOOO) [6 are based on CDMAtechnology that
programmable 4G mobile network architecture, cognitifGovidesup to 2Mbit/s. In these networks 4G solutions are
packet networks the random neural networks basedxpected to provide up to 100 Mbit/s. The solutions will be
algorithms, game theory models in cognitive radio networksased on combination of multicarrier (including MC CDMA)
cognitive radionetworks as a game and biologically inspirethd space time signal fornsatThe network architectures
networks irtluding bionet architectures ]J[9The networks include macro, micro and Pico cellular networks and home
management will deal with topics such as-setfanization in (HAN) and personal aria networks (PAN). Short range

4G networks, mobile agent basadtwork management 4 communications will be using ultra wid band (UWB)
mobile agent platform, molal agents in muloperator communications.
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Broadband radio access networks (BRANSsS) glatforms can cooperate. The fixed (core and backbone)
wirelesslocal area networks (WLANSs), which are expected toetwork will consists of public and private segments based on
provide up to 1Gbit/s in 4G. These technologies are basediPw4 and IPvébased infrastructer Mobile 1P (MIP) will
OFDMA and space time coding enable the maintenance of-l&el connectivity regardless of

the likely changes in the underlying radio technologies used

s.,.. y that will be imposed by the CRE concept.
Doy
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Fig. 1 Composite radio environment in 4G networks Fig. 2 depicts the architecture of a terminal that isCapatbdperhting in a

CRE context.
Digital voice and video broadcas¢j (DVB) [5] and satellite
communications will be suing OFDMA signaling formats.Adrhe terminals include software and hardware components
hoc and sensor networks with emerging applicatiortayer 1 and 2 functionalities) for operating with different
Although 4G is open for new multiple access schemes, gystems. The higher protocol layers, in accordance with their
CRE concept remains attractive for increasing the servigeer entities in the network, support continuaasess to IP
provision efficiency and the exptation possibilities of the based applications. Different protocol boosters can further
available RATs. The main assumption is that the differemnhance the efficiency of the protocol stack. Most
radionetworks, GPRS, UMTS, BRAN/WLAN, DVB, and sccommunications networks are subject to time and regional
on, can be components of a heterogeneous wireless aceagations in traffic demands, which lead to variations in the
infrastructure. Anetwork provider (NP) candegree to with the spectrum is utilized. Therefore, a
ownseveralcomponentsof the CR infrastructure (nser vi ced6s radio spectrum can
otherwords, canown licenses for deploying and operatiggographical areas, while another service may experience a
different RATSs), and can also cooperate with affiliated NPSiortage at the same time/place. Given the high economic
In any case, an NP can rely on several alternate radidue placed on the radio spectriand the importance of
networks andtechnologies, for achieving the requiegzhcity spectrum efficiency, it is clear that wastage of radio spectrum
and quality of service (QoS) levels, in a eefficient manner. must be avoided. These issues provide the motivation for a
Users are directed to the most appropriate radio networks anlbleme called dynamic spectrum allocation(DSA), whichaims
technologies, at different service area regions and time zotesanage the spectrum utilized by a converged sytem
of the day, based on profile requirements and netwaaRd share it between participating radio networks over space
performance criteria. The management system in eaghd time to increase overall spectrum efficiency as shown in
network manages a specific radio technology; however, fhig. 3.
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A protocol booster is transparent to the protocol
being boosted. Thus, the elimination of a protocol booster will

Contiguous Fragmented ! .
Cr——— E———— not prevent endio-end communication, as wouldfor
AL |2 ;§Z ;I;_. example, the removal of one end of a conversion (eGPR/IP
IR R BN ML 22121223 header compression unit [Sh what follows we will present
3|22} 2125 Z12|%|=|3|2 e g I
Z|z|2|Z2i2 5 13 r— i examples of protocol boosters.
: o ] ; %,,5';.‘ g1z IV.  WI-FI (WIRELESS FIDELITY)
£ 1 - I = Wireless Technology is an alternative to Wired
- . = 7~ " . . . .
L & ;d: lg Technology, which is comonly used, for connecting devices
Z|Z\z|zz|Z _|Z A4 2z =il _qjj in wireless mode. WFi (Wireless Fidelity) is a generic term
e el e 5" i S1312121Z)5] that refers to the IEEE 802.11 communications standard for
=131%|% (=5 Wireless Local Area Networks (WLANS).Wii Network

connects computers to each other, to the intesindtto the
wired network.
Fig. 3Architecture of a terminal that operates in a composite radio The WFFI was invented in 1991 by NCR
' environment Corporation with speed 1N&k-2Mb\s.
Vic Hayes has been named as father of-FWi
Europe leads Wireless phone technology. U.S. Lead i/iWi
I;~:r}/sstems.

Tune or region Tune or regon Tune or region

Composite radio systems and redgufability,
discussed above, are potential enablers of DSA syste
Composite radio systems allow seamless delivery of servi(‘Aes Wi-Ei* How it works
through the mos't approprlap'a access netyvork, and close T.he typical WiFi setup contains one or more Access
network cooperation can facilitate the sharing not only Bf. . ;

. . : oints (APs) and one or more cliets. An AP broadcasts its
services, butalso of spectrum. Figure3. Fixed spectrur‘g

allocation compared to contiguous and fragmented DSA SID (Service Set Identifier, "Network name”) via packets
P 9 9 " that are called beacons, which are broadcast every 100 ms.

The beacons are transmitted at 1 Mbit/s, aredof relatively
short duration and therefore do not have a significant

Il PROTOCOL BOOSTERS il ; Si 1 Mbit/s is the | t rate of
As pointed out in Fig. 2, elements of the reconfiguratic{/ﬁguence on performance. since IS IS the lowest rate o

in 4G networks are protocol boosters.A protocol booster is -Fiit assures that the cl!ent who receives the. beacon can
software or hardwarenmodule that transparently improvescommunlcate'at least 1 Mt."t/ s. based on the settingstifeg.
protocol performance. The booster can reside anywhere in D), the. client may d'eC|de whether to COU”eCt t(.) an AP.
network or end systems, and may operate independently ( g0 the firmware running on the client Wi (;ard is of
element booster), or in cooperation with other protoco. uence. S_ay two APs of the same SSID areé In range of the
boosters (multelement booster). Protocobtisters provide an ¢ 'e.nt’ the firmware may decide based on signal strength to
architectural alternative to existing protocol adaptatidﬁh'Ch of the two

techniques, such as protocol conversion.

A protocol booster is a supporting agent that by itself is APs it will connect. The WFi standard leaves
not a protocol. It may add, delete, or delay protocol messade¥inection criteria and roaming totally open to the client. This
but never origiates, terminates, or converts that protocol. & strength of WAFi, but also means that one wireless adapter
multi-element protocol booster may define new protocBlay perform substantially better than the other. Sincé=Wi
messagesto exchange among themselves, but these proté@lsmits in the aj it has the same properties as a -non
are originated and terminated by protoco| booster e|eme|{ﬂyitChed ethernet network. Even collisions can therefore

and are not visible or meaningfulternal to the booster appear like in nogswitched ethernet LAN's. Ch:_:\_nnels Except
g for 802.11a, which operates at 5 GHz, -Wi uses the

Protocol messages spectrum near 2.4 GHz, which is standardized! @mlicensed
A AP o A R AR B T % S DA » by international agreement although the exact frequency
allocations vary slightly in different parts of the world, as does
maximum permitted power. However, channel numbers are
standardized by frequency throughout the world, so authorized
HostX —> BoosterA ¢——> BoosterB ——>  HostY frequencies can be identified by channel numbers. The
frequencies for 802.11 b/g span 2.400 GHz to 2.487 GHz.
Each channel is 22 MHz wide and 5 MHz spacers between the

P AR » channels are required. With the required spacers, only 3
channels (1,6, and 11) can be usi#chultaneously without
Booster Messages interference.

Fig. 4 shows the information flow in a generic two element booster.
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B. Examples of Standard W Devices Early adopters were already available in the late '90s, though
not until 2005 did the market explodes. Companies such as
1) Wireless Access Point (WAP) Zyxel, UT Starcomm, Sony, Samsung, Hitachi and many

A wireless access point (AP) connects a group of wirelessre are offering VolP WFi phones for reasonable prices
stations to an adjacent wired local area network (LAN). An
access point is similar to an ethet hub, but instead of MEDICAL APPLICATION OF ADVANCED WIRELESS
relaying LAN data only to other LAN stations, an access point COMMUNICATION
can relay wireless data to all other compatible wireless
devices as well as to a single (usually) connected LAN devige, \Wi-Fi
in most cases an ethernet hub or switch, allovwngpless

devices to communicate with any other device on the LAN. These unlicensed techn0|ogie5 are Commomy used with
cell phones, handheld devices and personal computers, but can
2) Wireless Routers also be used for implanted or bedsprn medical devices.

A wireless router integrates a wireless access point with Hmese devices operate in the 928, 24002483.5 and 5725
ethernet switch and an ethernet router. The integrated swi&0 MHz bands at distances up to a few hundred feet.
connects the integrated access point dhd integrated
ethernet router internally, and allows for external wired. Patient Monitoring System
ethernet LAN devices to be connected as well as a (usually)
single WAN device such as a cable modem or DSL modem. A Repeated or continuous observations or measurements of

wireless router advantageously allows all three devicgg patient, his or her physiological function, and the function
(mainly the accespoint and router) to be configured througbf life support equipment, of the purpose of guiding
one central configuration utility, usually through an integratefanagement decisions, including when to maketherapeutic

web server. However one disadvantage is that one may ja@érventions, and assessment of those interventions.
decouple the access point so that it may be used elsewhere.

C. Army Building 4G CommunicationSystem For Wounded

3) Wireless Ethernet Bridge Warrior Care

A wireless Ethernet bridge connects a wired network to a
wireless network. This is different pointfrom an accessin the edics are often faced with wounded soldiers that need

sense that an access point connectg; ereless;'dewceS to awirelediate attention that only a trained surgeon can help with.
network at the dathnk_layer. Two wireless bndges may beMoreover, once the surgeon finally gets his hands on the
used to connectwo wired networks over a wqeless link, atient, knowing the background of the injury and the
useful' in situations where a wired connection may %bsequent medical details can dramatically speed up
unavailable, such as between two separate homes. initialization of proper careAdditionally, triaging multiple
injuries in the field by deciding who gets the medevac first
4) Range Extender can be improved if doctors at the hospital have a good sense

A wireless range extender (or wireless repeater) cgfwhat the status of the wounded is.
increase the range of an existing wirelasswork by being

strategically placed in locations where a wireless signalTige Army is working on a system that can manage patient
sufficiently strong and near by locations that have poor to fiata flom injury site to recovery, including providing live
signal strength. An example location would be at the cornerasfdio/video communication for medics in the field. The
an L shaped corridor, where the access point iseaend of system relies on a number of devices and 4G cellular
one leg and a strong signal is desired at the end of the oftiworking to send vitals to and communicate with the doctor
leg. Another example would be 75% of the way between tWBile everything is being recordéat further review. Surely a
access point and the edge of its useable signal. This waifilar system can be translated for use for civilian care and
effectively increase the range by 75%. integrated into ambulances and clinics.

5) Wi-Fi vs. cellular N REFFjRENCES o
Someargue that Wi and related consumer technologies  [] JG"hS'CWS,I- Agvsancedz(\)’gze'a? ﬁoggpu&ﬁ'oonns 4G technology,
. onn Wiley ons, y Iche! y
hold the key to replacing ce]lular telephor_1e networks such as 2] Gelenbe,E. Zhiguang Xu: Seref. E.; Cognitive packet networks
GSM Some c_)bStadeS to thIS. ha_ppenlng in the near future are 11™ |EEE International Conference on Tools with Artificial
missing roaming and authentication features (see 802.1x, SIM Intelligence, 911 Nov. 1999 Page(s):4754
cards and RADIUS), tanarrowness of the available spectrum B T Fabf_r’ -ACCti LlJS'ng hACt'_VG Neltl\zfvggtmg tko J“hanc\‘i fleeldzbaCk
H H H H . congestion control mechanisms, WOorl agn., Vol y

ar_1d the limited range of \AKi. It is more likely that WiMax no. 3, pp. 6165, May/June 1998.
will compete with other cellular phone protocols such as [4] M. Bregust, T. Magedanz, Mobile agemsabling technology for
GSM, UMTS or CDMA. However, WFi is ideal for VolP Active Intelligent Network implementation, IEEE Network Magn,

applications e.g. in a corporate LAN or SOHOQvieonment. vol. 12, no. 3, pp. 580, May/June 1998.
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Abstract:

Now a days we facing very critical situation for electricity

in form of load shading therefore we musted to save
power as much as possible but the question is how to do it
without changing the daily needs the answer is use as much
energy as we need for the situation.

Like nearly all dimmer circuits, the project describe here
relies on phase angle coritrof the alternating voltage
applied to the lamp. The process not only improves the life
expectancy of the lamp, but also prevents unnecessary
electromagnetic pollution in the direct vicinity of the
dimmer. To be able to dim a lamp using phase angle
contrd, it is necessary from the circuit to detect when the
instantaneous level of the mains voltage equals zero volts.
Wastage of power is not desirable in any system. So it is
very much economic to have this arrangement so that
power is not wastage during ddime where manual
operation possible.

Key words: AVR micro controller, Graphic LCD, RTC,
Regulator IC 7805, ZCD IC MOC3021.

Introduction:
Now a day we are facing very critical situation for
electricity in the form of load shading we observe
that supplyof electricity is not sufficient to satisfy the
growing demand. In small town, there is load shading
for 21 3 hours. But in rural areas situation more
critical. People in villages face load shading for at
least 87 9 hours. Another 10 15 years will be
required to generate enough power to match the
demand of electricity.
So the only option we are left with is to save the
power we are going to save the power by varying the
intensity of light. So by implementing this process we
can save a large amountpmfwer and hence problem
like load shading which is becoming critical day by
day can be solved.
Objective:

1 To make an innovative project this can save

maximum amount of power.
1 To make a system that can control devices
automatically.
1 To over the limitation®f LDR and

temperature sensors.

1 To built a system which can be easily
handled.

I To develop a smart project this can control
intensity with respect to time.

Background study:
In country such as France, Germany, Belgium, UK
and northern part of the US, sttdights are burning
and average of 4000 hours per year. Considering that
the average wattage of the lamp is around 50 watts,
considering that a 100000 inhabitant city contains
about 18000 lamps such a city spend around 11 Giga
watt hours. Considering thaproducing 1 kWh
implies the emission of 340 grams of CQ] the
street lights of such a city are responsible for the
emission of 3700 tons of G@ the atmosphere per
year.
Technologies and techniques now exist to:
1 Save electricity with outing impactj the
lighting level perceived by citizen.
1 Automatically identify 99% of lamp and
blast failure, saving on maintenance cost and
increasing security.

Block diagram and working:

The block diagram comprises of power supply, an
AVR micro controller whichis the heart of the

circuit; it control the operation of all the blocks, a
zero cross detector, Triac, LCD, Real Time Clock, an
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emergency light. A 230 volt 50 Hz power supply is
connected to blocks.

A 230 volt power supply is converted into 5 volt DC
suppy which is used for supplying the micro
controller. The conversion is done with the help of a
step down transformer which brings down the 230
volts to 12 volt [2]. Now to convert this 12 volt AC
into DC, we are using a rectifier circuit; further a
capacito is used to remove ripples. Now a constant 5
volt DC supply is obtained using regulator IC.

The power supply is connected to the ZCD (zero
crossing detectors) as shown in the block diagram. It
is a circuit that detects the zero cross of the input AC
suppl. The micro controller is

Connected to the zero crossing detector, the micro
controller, with the help of ZCD generates PWM
(pulse width modulation), which is used for varying
the intensity [3].

The micro controller is also connected to a real time
clock and a LCD. The function of real time clock is
to obtain real time. The LCD connected which shows
different modes. The modes comprises of different
intensity at different time as shown in the table
below:

Modes Time Intensity

1 6pmto 9 |80 %
pm

2 9pmb 1 |100%
am

3 lamto 4 | 60%
am

4 4amto 6 | 30%
am

Future Scope:

This project is helpful in bringing down load shading,
and if further progresses are made in the project, it
can be used for automation in industries.

Software code can be made moreicatht by
including the condition for cloudy atmosphere and
situation in which brightness drop down during day
time.

Manual setting of modes will not be required if code
for varying day and night lengths during season
change is included in software code.

This project can be implemented by using GSM
module and modes can be set by sending SMS
through cellular phone.

Conclusion:
This project is very efficient in saving power. Use of
Triac results in fast switching. This project has

greater flexibility as di#rent modes are set for
different time period. As per the requirement modes
can be adjusted. Whole project is automatic so, no
supervision is required. AC power is controlled
successfully. In case of power failure, RTC takes care
of time and correspondingiodes. So this project is
efficient and , cheap and maintenance free.
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Abstractd A brief survey of research in the development of the behavioubased approach. In our experience the
autonomy in wheelchairs is presented and to build a series of beéhaviourbad approach allows developers to generate robot
intelligent autonomous wheelchairs is discussed standardized ~ motions which are more appropriate for use in assistive
autonomy management system that can be installed on readilytechnology than traditional Cartesian intelligent robotic
available power chairs which havebeenwekngineered over the approaches. In Cartesian robotics, on which most
years has Dbeen developed and tested. A behavienmsed conventional approaches to intelligent robstiare based,
app_roa<|:h wasused to establish sufficient ehoard autonomy at wecognition” of the environment, followed by planning for
minimal cost and material usage, while achievinghigh efficiency, the generation of motion sequence and calculation of

sufficient safety, transparency in appearance, and extendability. . . . .
So far, the addonsystem has been installed and tried on two kinematics and dynamics for each planned motion, occupy the

common power wheelchair models. centre of boththeoretical interest and practice. By adopting a
behaviar-based approach wheelchairs can be built which can
Keyword® Wheelchairs, Handicgped chairs, handy cycles. operate daily in complex realorld environments with
increased performance inefficiency, safety, and flexibility, and
I INTRODUCTION greatly reduced computational requirements. In addition,

Improving life style of the physically challenged peoplamprovements in the robustss and graceful degradation
to a great extent. In recent times there have been a wide ratiggacteristics are expected from this approach. The system
of assistive and guidance systems available in Wheelchaitaoks after both longitudinal (forward and backward) and
make their life less complicateth recent times there haveangular (left and right) movements of the chair. In addition,
been various control systems developing specialized fee implemented oMoard capability to carry out
people with various disorders and disabilities. The systefngcognition” of the environment followed by limited vocal
that are developed are highly competitive in replacing the dftderactions with the user, power wheelchair for use by people
traditional systems. There are many assistiveesystusing with various types and degrees of handicap based on our
visual aids like Smart Wheelchair systems, Using Joystick aexperience, methods used and some issues related to the
much more. There are even systems based on vdigplication of the beviourbased approach to realize an
recognition too. The basic assisting using voice control isitdelligent wheelchair and possibly other assistive
detect basic commands using joystick or tactile screen. Thteghnologies are discussed. A brief survey is also presented of
applicatims are quite popular among people with limitedther groups who are working in this afgh
upper body motility. There are certain drawbacks in these
systems. They cannot be used by people of higher disability I. OBJECTIVES

because they require fine and accurate control which is most Automated wheelchairs that are equipped sithsors &
of the time not possible. Thisaper reports the preliminarydata processing unit are termed as Smart Wheelchair. Our goal
work in developing a wheelchair system that involves the to design and develop a system that allows the user to

movement of Head in directing the wheel chair. The syste@bustly interact with the wheelchair at different lavef the
enables the patient to have command over the Wheelchaicdgtrol and sensing

direction of movement and will also sense the @t the
obstacles in the path to avoid collision. This wheelchair helps m SYSTEM CONEIGURATION

the user to move in environments with ramps and doorways of A reqular battervpowered wheelchair produced and
little space. This work is based on previous research in g yP P

wheelchairs must be highly interactive to enable the systerrmggéitgg |tnwzs g:?dO?Stggnzz‘:‘Se Ogthgofr':ft ltmplergenttanonof
work most efficientl\{5]. pt. , puterizedautonomy

With the accelerated rate of aging of the population beir%anagememlnlt, andnecessaryharnesses wiii.

reported in many poshdustrial countries, demand for MOré, 50 ined functions of the chair
robotic assistive systems for people with physical ailments’or
loss of mental control is expected to increa$his is a 1) Basic collision avoidance
seemingly major application area of service robots in the near This is achieved bv behaviours which monitor and
future. For the past six years, we have been developingeg Y

range of autonomous mobile robots and their software using pond to inputs from enoard CCD camerasor those which

ISSN:2231-5381 http://www.ijettjournal.org Page39


http://www.ijettjournal.org/

National Conference on Engineering Trends in Medical SciericdlCETMS - 2014

respond to active infrared (IR) sensors. When the chanientation needs to be adjusted finely. Such fine adjustments
encounters an obstacle, it firstreduces its speed, and them necessarytypically when a wheelchair tries to enter a
depending on the situation it & stops or turns away fromnarrow opening such as a doorway. Bmtire mechanical and
the obstacleto avoid hitting it. The obstacle can be inanimatectrical structure, the electronics, and the control circuitry of
(e.g., a column in a hallway, a light pole on thesidewalk,ttaeoriginal power wheelchair were used without modification.
desk, a standing human) or animate (a passerby, a sudd€&hky prototype autonomy managementsystem still allows the
opened door in its path, anapproaching wtlegl). chair to operate as a standard manually corgloklectric
Encountering a moving obstacle, the chair first tries to steeneelchair usingthe joystick. The joystick can be used
around it. Ifit cannot, it stops and backs off if the speed of tlamytime to seamlessly override the control whenever the
advancing obstacle is slow enough (e.g., 20centimeters pserwishes even in autonomy mode. additions to the chair
second). Otherwise, it stays put until the obstacle pasgmg were also kept to a minimum. Al components added to the
Thus, if the chairencounters another wheelchair, both chahairwere made visilg as transparent as possiijld. Two

can pass each other smoothly as long as there is enoughgpamessor boxes, one fatsion-based behaviourgeneration

in the passage for two chairs. A fast paced human usually daed the other for newision behaviour generation are tacked
not affect the chairés promgea&tslsandnatr motshe cahaesbds$ hesec

temporarily slow down or steer awgg]. wheel chair 6s or i gorsrare hiddgnlurdert i c
the footrests,inside the battery case, and on other supporting
2) Passage through a narrow corridor structures. Only the two CCD cameras are a littlemore visible:

When surrounded by walls on each side of the path, aghiey are attached to the front end of the two armrests for a
a hallway, the chair travelsautonomously from one end to theod line of sight. A smallkeypad and miniattekevision set

other parallel to the wall$]. are installed temporarily over the left armrest to
enterinstructions and for monitoring.The rageion behaviour
3) Entry through a narrow dooray. generator is based on a Motorola 68332-b&2 micro

The chair automatically reduces its speed and cautiousbntroller. Amultitasking, reatime operating system was
passes through a narrow doorway whichmay leave only a fdeweloped and italled as the software framework.This
centimetres of space on each side of the chair. Some typesoafbination gave the system the capability to receive real

ail ment such asPar ki nson 6 stimdsighasdrenea lange numheidofisensors &ntd & rsendddeive r
human of the dhty to adjust the joystick of a outputs to the two motors which govern the wheels. The chair
powerwheelchair through such a tight pas4dge currentlyhas several bump sensors a8dictive infrared (IR)
sensors which detect obstacles in close vicinity(less than 1
4) Manoeuvre in a tight corner meter) of the chair. Signals from the cameras are processed by

Similarly, when the chair is surrounded by obstacles (e.g.,visionbasedbehaviour generation unit based on a DSP
walls, doors, humans), it is oftendifficult to handle thboard[8]

situation manually. Thautonomous chair should try to find a it IR 11 B 4
break in thesurroundings and escape the confinement by itself \_ Eﬁ* l 8./
unless instructed otherwise by the user. - ._—'hl}'l N R
= S —T _'-:__,_.:

5) Landmarkbased navigation B 1l ‘ = oot IR 2

Two CCD colour cameras dvoard the chair are ed for s R 12
functions explained in (1), (2and (3above. They constantly B3 — Top view
detect the depth and size of free space ahead of the chair. Tht foot [[-R 10
cameras arealso used to identify landmarks in the environment B 2 ~ [ |® ]_F-‘ 3
so that the chair can travel from its presentlocation to a given

e | TL—-h'-r'
destination by tracing thefd] An on-board topological map D Sl =N )

is used to describe thesystem of landmarks. : R7\ R4

k& \
B-fght rRe ES

Fig. 1 Schematic Diagram

B. Hardware structure

As a standard powered wheelchair, model 760V has two

differentially driven wheels and twofree front casterS&- Software swicture

Although they are designed to rotate freely around their . i ) i
vertical and horizontalaxis, these casters typically giyePftware for the vision system is also built according to
fluctuations in delicate manoeuvres due to mechani@ghaviourbasedprinciples. The major difference between this
hysteresis thatexists in them because of design constraints f}t conventional image processing is that itconsists of
rotating vertical shaft of the support structure ofthe casthaviours, each of which generates actual behaviour output
cannot be at thehorizontal centre of the caster). Thido the motors It can presentlydetect depth and size of free

sometimes causes the chair to wiggleparticularly when FRaCe: vanishing point, indoor landmarks, and simple motions
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up to 10meters ahead in its path. Indoor landmarks ar@advantages for wheelchdound people. Many people who
segment of ordinary office scenery that naturallycomes riequire a wheelchair find a power wheelchair offers more
view of the cameras. No speciamlarkings are placed in thebenefits than a bulky manual wheelchair.

environment for navigation.There are also a large number of §
behaviours invoked by IRs and bumpers which
collectivelygenerate finer interactions with the environment.
Vision-based and naewision behaviours jointlyallow the chair

to proceed cautiously but efficiently through complex office
spaces. Note that thereis no main program to coordinate
behaviours.Currently, the autonomy program occupies about
35 Kbytes for all of the vision relatedprocessing and 32
Kbytes for other behaviougeneration and miscellaneous g
computation. Of the 35Kbytes for vision related processing,
only about 10 Kbytes are directly related behaviour
generation. The rest are involved in various forms of signal
pre-processing: generation of depth map,calcatatof the

size of free space, estimation of the vanishing point, and
detection of specificobstacles in the immediate front of the
chair.Of the remaining 25 Kbytes, approximately 20 Kbytes
are used in the neural network systemfor detecting Iandmarksﬂ
and reérencing a topological mag7]. The current
implementation of thelandmark system consumes only 256
Bytes per landmark, although this figure may change in
thefuture as more sophisticated landmark description might
become necessary. The current system has

space for up to 64 landmarks but this can also be adjusted in
future versions.Of the 32 Kbytes of nwision processing

(i .e., processing of inputs
etc.), again no more than several Kbytes are spent for
generating behavios. A considerable amount of code
hasbeen written to deal with trivial periphery, such as keypad
interface, voice 1/0, and LCD display.The comparable
inefficiency of coding is because these +mhavioural
processing had to be described in more converitiona
algorithms.

f

f

V. APPLICATIONS T
Hospitals
Health care centres
Old age home q
Physically handicapped individuals
In industries as robot to carry goods.
Automatic gaming toys.
Communication
Control of Mechanical systems

1
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Feedback in Computer Baseddrning environment

1

V.  ADVANTAGES & DISADVANTAGES
A. Advantages

Power wheelchairs, also referred to as electric
wheelchairs, are a common aid to daily living for people who
are disabled or elderly. Power wheelchairs provide many

Sports 1

Increased mobility, For disabled people who cannot
use their arms to power a manual wheelchair, or for
people who do not have thepgy body strength to
selfpropel a manual wheelchair, power wheelchairs
offer the ability to be mobile with the use of a joystick
or mouthpiece, such as the sip and puff control
described by Wheelchair.ca or a tongwatrolled
wheelchair.

Increased Managreability, Power wheelchairs use
casters that swivel a full 180 degrees to provide more
manoeuvreability, especially in small areas, according
to the Electric Wheelchairs Centre. Manoeuvreability
is one of the key problems associated with wheelchair
use.Power wheelchairs allow a disabled individual to
get around tight spaces and move through smaller
areas, which is especially beneficial at home.
Increased Physical Support, A power wheelchair can
have the option to allow for more physical support,
including adjustable seating such as tilt and recline.
Power wheelchair users can also adjust the height of
the chair to see their environment more clearly. Some
power wheelchairs also have the option of elevation to
help a person get to a standing position.

Incr e e di sazbility telid
Ty ?on%njcf; %18 Tame ch iclé,nEBntr
any other citizeri at home, at work, and as members
of the community.

Enable young disabled children and their families to
enjoy Aordinary l'ives, t
early education and early family support to enable
them to care for their child effectively and remain
socially and economically included,;

Support dsabled young people and their families
through the transition to adulthood. Transition will be
better planned around the needs of the individuals and
service delivery will be sooth across the transition.
Increase he number of disabled people in
employmen while providing support and security for
those unable to work.

Improving the life chances of disabled people.

B. Disadvantages

The disadvantage faced by disabled people imposes
significant economic and social costs.

Although power wheelchairs do haveonse
disadvantages, many of them can be turned into
advantages with extra money or additional features.
Typically a power wheelchair will not fold up or
come apart. Most individuals who need to travel may
not have a van or larger vehicle to store the power
wheelchair; therefore they will have to make other
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plans. You may have to purchase an additional
manual wheelchair for trips. Another option would
be to spend more money on a power wheelchair and
purchase one that folds ups or will disassemble fairly VII. CONCLUSIONS

easily. The fold up power wheelchairs is available iThewheelchairs based on commercially available motorized
most stores; however, they can cost quite a bit masbeelchairs hee been built using behavicbased Al.The
than traditional power wheelchair. size of the software is significantly smaller than control
Even since power wheelchairs have increased phograms for similar vehicles operatingin the real world
popularity, there are still many disabled, injured, gnvironment implemented using conventional Al and robotics
elderly individuals who are unable to purchase methodologies. Oneof the chairs issnocapable of travelling
power wheelchair. The number one reason why &its indoor destinations using landmdu&sed navigation.
individual who would like to purchase a powerhe performance of our system configuratiordicates there
wheelchair cannot is due to financial reasons. Befdiea cautious possibility today to build a functionalintelligent
purchasing a power wheelchair or completely rulingheelchair that is practical and helpful toopke with certain

1 Researchers are going on development of handicap
wheelchair using nervous system of human.
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one out, it is importanto speak with insurance ortypes and degrees ofhandicap.

Medicare representatives. Many individuals are not
aware of the fact that if a wheelchair is advised by a
doctor, it may be fully or partial covered. [14]

VI. FUTURE SCOPE [15]
We can make a wheelchair which can be operated by
a wireless remte. Output of sensor can be applied t8°]
wireless transmitter circuit and can received af,
wheelchair circuit by receiver circuitry. So wireless
operation can reduce wiring arrangements.
Instead of wusing acceleration motion (Hea 8
Movement) we can use eye ingt using optical
sensor to move wheelchair in different direction.
Using retina movement we would be able to drive a
wheelchair. [19]

We can use voice command IC to interface our voice
signals with microcontroller. So computer interfacing©!
may not be needed.h€& voice stored in IC could be

sufficient to analyze

S[€ &u
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ABSTRACT

MRI -guided 'high-intensity focused ultrasound' (MR-HIFU)
is a new, imageguided, noninvasive technique which enables
treatment of benign and malignant tumors by thermo
ablation by ultrasound waves. The treatment is completely
guided by MRI, which offers advantages for therapy
planning, monitoring and visualization of the treatment
result. MR-HIFU has a broad spectrum of applications,
including ablation of uterine fibroids, breast cancer, and liver
metastases. Most of these applications are still under research.
The advantage of the norinvasive character of the treatment
is that it can be performed on an outpatient basis and that
recovery is fast. The University Medical Center Utrebt, the
Netherlands, has a MRHIFU system that, as well as for pre
clinical experimental applications, is used for clinical
treatment of uterine fibroids.

Keywords HIFU, thermo ablation, uterine fibroid, ultrasound.

Introduction
High-Intensity Focused ftasound(HIFU, or sometime&US for

Focused Ultrasound) is a highly precisemedical procedure that
applies higkintensity focused ultrasound energy to locally heat
and destroy diseased or damaged tissue through ablation. HIFU is
a hyperthermia therapy, elass of clinical therapies that use
temperature to treat diseases. HIFU is also one modality of
therapeutic ultrasound, involving minimally invasive or fon
invasive methods to direct acoustic energy into the body. In
addition to HIFU, other modalities ihme ultrasoundissisted
drug delivery, ultrasound hemostasis, ultrasound lithotripsy, and
ultrasoundassisted thrombolysis. Clinical HIFU procedures are
typically performed in conjunction with an imaging procedure to
enable treatment planning and targgtibefore applying a
therapeutic or ablative levels of ultrasound energy. When
Magnetic resonance imaging (MRI) is used for guidance, the
technique is sometimes calledMagnetic Resonanee
guidedFocused Ultrasoundoften shortened to MRgFUS or
MRgHIFU. When dagnostic Sonography is used, the technique is
sometimes  called Ultrasoundguided Focused Ultrasound
(USgFUS or USgHIFU). Currently, MRgHIFU is an approved
therapeutic procedure to treat uterine fibroids in Asia, Australia,
Canada, Europe, Israel and thenitdd States. USgHIFU is
approved for use in Bulgaria, China, Hong Kong, Italy, Japan,
Korea, Malaysia, Mexico,

Poland, Russia, Romania, Spain and the United Kingdom.
Research for other indications is actively underway, including
clinical trials evaluting the effectiveness of

HIFU for the treatment of cancers of the brain, breast, liver, bone,
and prostate. At this time nemage guided HIFU devices are
cleared to be on the market in the US, Canada, EU, Australia, and
several countries in Asia fordhpurposes of body sculpti@glect

the test sequence corresponding to your standard of choice

What is HIFU?

MR-HIFU or Magnetic Resonance Imaging guided High
IntensityFocuseelUltrasound is a neimvasive alternative which
uses higkintensity ultrasoundvaves that are focused into small
areas to produce heat for killing tumor cells.

The focused sound waves coagulate the myoma tissue at the
point of focus without affecting the surrounding tissti®. ensure
efficient ablation, the focused ultrasonicabe moves quickly
over the lesion to be ablated (Volumetric ablation). The myoma
tissue, at the point of focus, heats up to approx6®degree C

and is consequently necrosed. The procedure is monitored with
reattime MR images which provide retime feedback through
thermal mapping

The HIFU concept

In high intensity focused ultrasound (HIFU), a specially designed
transducer is used to focus a beam of ultrasound energy into a
small volume at specific target locations within the body. The
focused beamauses localized high temperatures (55 to 90°C) in
a region as small as 1 x 1 x 5 mm. The high temperature,
maintained for a few seconds, produces a-defined region of
necrosis. This procedure is referred to as ultrasound ablation. The
tight focusing poperties of the transducer limit the ablation to the
target location. In many applications, the ultrasound therapy is
guided using diagnostic ultrasound.

However, ultrasound imaging does not provide the high resolution
images, reatime temperature momiting, and adequate post
treatment lesion assessment required for fast and effective
therapy. In contrast to ultrasound, MR imaging offers excellent
soft tissue contrast, 3D imaging capabilities, and noninvasive
temperature measurement techniques.
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CONSTRIWCTION & WORKING
Block Diagram:
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How HIFU works:

As an acoustic wave propagates through the tissue, part of it is
absorbed and converted to heat. With focused beams, a very small
focus can be achieved deep in tissues (usually on the order of
millimeters,with the beam having a characteristic "cigar" shape in
the focal zone, where the beam is longer than it is wide along the
transducer axis). Tissue damage occurs as a function of both the
temperature to which the tissue is heated and how long the tissue
is exposed to this heat level in a metric referred to as "thermal
dose". By focusing at more than one place or by scanning the
focus, a volume can be thermally ablated. At high enough
acoustic intensities, cavitation (micro bubbles forming and
interacting wih the ultrasound field) can occur. Micro bubbles
produced in the field oscillate and grow (due to factors including
rectified diffusion), and can eventually implode (inertial or
transient cavitation). During inertial cavitation, very high
temperatures ide the bubbles occur, and the collapse is
associated with a shock wave and jets that can mechanically
damage tissue. Because the onset oftaton and the resulting
tissuedamagean be unpredictable, it has generally been avoided
in clinical applicatios. However, cavitation is currently being
investigated as a means to enhance HIFU ablation and for other
applications.

MRI Therapy Console
o & image Guided
. Therapy
= d Temperature
E/ montonng

Ultrasound Transducer
In MR Tabletop

Reat-time

control

T‘»- ermal
Ablation

Focusing:

The ultrasound beam can be focused in these ways:

A Geometrically, for example w
curved trasducer.

A Electronically, by adjusting

array of transducers (a "phased array"). By dynamically adjusting
the electronic signals to the elements of a phased array, the beam
can be steered to different locations, andrraens in the
ultrasound beam due to tissue structures can be corrected

i Voxel data

HIFU simulation

SOF
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How MRI does guided HIFU works?
The MRI acquires high resolution3 images of the fibroid and

surrounding structures. These images are used for accurate
planning and mappingf the treatment. During treatment, the
HIFU transducer focuses the ultrasound beam into the fibroid as
per the planned areas (cells) and heats the tissue up to 65 degree
Celsius, coagulating it. This is called sonicati@®onalleve MRI
guided HIFU ensuwas patient safety by having a number of safety
mechanisms built into the system. All of these ensure that apart
from the tissue being targeted, no other organ or tissue is affected
by the treatment. During treatment, the MRI plays an important
role by monforing temperatures within the treatment areas as well
as in the surrounding tissues. The recorded temperatures are then
superimposed in the form of colour coded maps on tiz 3
images that are being used for the treatment monitoFimg.real

time feedbek loop ensures that adequate heating takes place,
treating every bit of tissue that has been targeted and volumetric
ablation (a Philips proprietary technology) helps treat larger
volumes efficiently and quickly. Thermal mapping contributes to
safety by asuring that the treatment remains within the
recommended temperature levels, and that the surrounding tissues
are not affected at all. In addition, Motion detection with
automatic adjustment/suspension of sonication also ensures that
the procedure is saf An emergency stop button that is controlled

by the patient allows the patient to pause the treatment whenever
she needs to, and the treatment can be resumed once she is
comfortable.

MR pelvic coil

Uterus

Fibroid

Focused ultrasound wa

a
N ]

1 Advantages of HIFU

No blood loss

Quick recovery

Non-surgical

Radigion free

An outpatient procedure

It reduces morbidity and mortality among
women of child bearing age

O O O o oo

From above all detail description | have to conclude that
MRI-guided HIFU ablation may be a safe and effective
minimally invasive techniquefor the treatment of
uterine fibroids. HIFU treatment on uterine fibroid was
proved to be effective in this study through analyzing
70 cases clinical data of examinations and results.
However, how to evaluate the therapy efficacy is
always cared. BecauselfU is a new technique from
ultrasound, the tumor response to therapy mostly are
accurately evaluated by using contrashanced
ultrasound and MRI imaging combined with routine
ultrasound, color Doppler flow imaging and power

Doppler ultrasound
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C\?Stfﬁc@ o a0 Stan) 4 sut have b _ favailable medical grade superglues are toxic
€ have pbeen using aples ana suwures nhave been using Tof. . H H

decades and there has been reallyinimal innovation. They have {”gge”ng a_n mflammatoryresponse and bl'_ICkle_
inherent limitations. These are difficult to place in small spaces like under the high pressure force of blood flowing in
during laparoscopic or minimally invasive procedures. One larger vessels. This new material is able to resist

example of glue that nas 2Pkl odhySioldgic Blood plesSites VIiIE Hbftafningsdmé '

\(/)ver usenitsin:idpe ?h:e bogy,l vyeri?:?ﬁgﬁ;e:a\tgﬁgsg&n ?rluram f}EZJQN lgk:fgredasticity, allowing for proper function of the vessels.
V‘lffd ahpbP 'L_Yht Ai t_t : dbA% gaus e ] it g_s i Ut_s t Theo ways 9df! gealing acohditak heafth defegtsuinn HL
rophobic Li ctivate esive) can be used in operations . . .

Eo yseailj holes i?\ the hea It is polyg)lycerol sebacate pacrylate infants j[hat are nt_—:-eded, We_re creating a laundr_y list of
(PGSA). This paper presents the discovery of medical superglueProperties of the ideal surgical glue. The material had
ﬁndrits V\?;Em\?victf;l tz:;g: otregﬁacc:wloup hoTlEissinagl:egilsgds\gzsierlls g\'tho be elastic, biodegradable, biocompatible and had to
sg(?onds when exposedatUV light. 9r{l.is important contribution of stick ;tron_gly to the tissue under wet conditions,
this work include: Discovery of a new light activated glue which especially inpresence of blood and found that the
can replace the use of sutures and staples and to form a watertightpre- polymer (poly glycerol sebacate acrylate), or
seal to wet tissue. PGSA, fit all of criteria except that it was only
Keywords- Polyglycerol Sebacate Acrylate, HLAA, Sutures, partially adhesive. A modified PGSA was well
Staples. attached to the tissue and imparted the material with

| INTRODUCTION: ondemand adhesivess. The resulting glue contains

It is a minimally invasive technique in which ligh@ chemical that when activated by Ulirmlet light
activated glue is used as an adhesive to patch upqfetes free radicals that lock the polymer in place but
holes in blood vessels &QWSthe Raerightgremanglasticy a1 | s si n.
the glue and the light can be delivered by thin toolg.  \eTHoDOLOGY:

Adhesive testingis done in most demanding and In California, slugs and sandcastle worms

dynamic environment in the bodshe heart and is 5re found. These creatures can produce viscous

found to be successful. Existing medical glues are retions that are not easily washed away and do not
strong enough to use in challenging situations, fafiy \yith water. Studying these secretions which are
example where there is high blood flow or if tissue {§scous and water repellant, a material is made that
moving such asn the heart. The medical glues thalerforms well under this condition, is elastic and
are_currently used are water soluble, so they C?“H?@compatible, and fully biodegrade over time. A
easily washed away, and also they can be activalgthnound of two naturally occurring substanges

by contact with blood. Contraction of .heart anglycerol and sebacic acid is developed which is
constant blood flow make reconnecting bloofhmeq as hydrophobic light activated adhesive
vessels, attaching dees and sealing holes in theyy aa). The mixture is viscous and easy to spread
heart during surgery difficult. Sutures and staples f€ar the surfaceWhen activated to UV light, it

routinely used, but are not elastic and can exﬁgcomesastrong and flexible adhesive.
damaging pressure on tissue. Yet most currently
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Fig no.2.Structural formula for Sebacic acid

Glycerol also called as glycerine a
simplepolyol (sugar alcohgl compound. It is a
colourless, odourlessiscousliquid that is widely
used in pharmaceutical. The glycerol backbone is
certral to alllipids known adriglycerides

Fig.1. Slugs and sandcastle worms

a) A series of experiments that have been performed: OH

1 Comparison of patches covered in HLAA
with current medical glue by sticking them oHO OH
the outsi@ of rats' hearts Fig no.3. Structural formula for glycerol

1 Comparative studies of HLAA to

conventional stitches by making a hole in tHdL-AA is used in operationon small and large
heart of two groups of rats, and used ifhimals that would be similar to human operations,
HLAA patches to close it in one group (nzlgijwcluding the repair of cuts to blood vessels and

and compared this to using stitches in tHdoSing holes in the wall of the heart,
other (n=15) The research found that HLAA is 50% as strong as

1 Putting patchs coated with HLAA on the the medical glue currently i.n'use. However,aryh
septum of four pigs' hearts the .g.lue |s.put onto patches,. it is possible to pgt it into

1 Gluing of a small cut measuring8nm to a position Wlthout.the glue being washed off. It. is thgn
pig artery in the laboratory using HLAA andixed with UV light. When the same technique is

then assessed at what pressures it wolgrformed using theurrent type of glue, it is
remain closed to see if it could cope witimmediately activated when it comes intontact

human blood pressures with the blood and is therefoterder to use.
Patches covered with HLAA sticks to the outer layer
b) Consttuents of the glue and their chemistry of the hearts of rats and could be repositioned before
Sebacic acids a naturally sticking with the UV light, whereas the patches using

occurringdicarboxylic _acidwith the structure ¢ U r r ent me d iStaplds angutures hacea n o
(HOOQ) (CH,)s(COOH). In its pure state it is a whitd>€en using for decades and there has been really
flake or powdered crystal. The product is describ&inimal innovation. They have inherent limitations.

as nonhazardous, though in its powdered form it calhese are difficult to place in small spaces like
be prone to flash ignition (a typical risk in handlinguring laparoscopic or  minimally invasive

fine organic powders).Sebacic acid is a derivatiiocedures. One example of glue that has apprisved
ofcastor oi] with the vast majority of world@ medi cal fAgrade crazy g
production occurring in China which annuall@nly been approved for minimaluses. When we use it
exports over 20,000 metric tonnes, rming over inside the bOdy, we actually have to dry the tissue
90% of global trade of the product before we apply it becaus
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for chunks to break off, and cause an embolism or a
stroke.

Glue being sppied
' o open incision

N

Fig no.5. Implantation of glue on heart walls

Fig.no.4. Image of glue being appliezidpen incision

Properties of the adhesive:

c) Implantation: A It sticks well to wet tissues
The glue is viscous and it is in a liquid state, so we A It repels blod and water
can inject it. We can even paint it on. We can place A Itis non inflammatory
this onto the surface of a pattike material and then A It is thick and sticky until it is activated by
we can deploy this. So, in some instances, we may UV light
use the gla alone by injecting through a minimally A It allows proper functioning of vessel resisting
invasive device for example wherever we inject the physiologic blood pressure
glue, as soon as it hitA Il & isurd ame@n thoexciacu speo | iyt
viscous, it just stays there. Then also, what is found water
which is quite fascinating is that the glue is able to A It sets quickly when exposed to/Uadiations
penetrate into the tissue. So, it actually goes into the A Itis a viscous liquid
tissue fibres and then when we shine UV light, this A The glue is elastic, biocompatibleand sticks
actually cures and locks the glue into plade. other strongly to tissue under wet conditions
instances, we can coat it on the surface of a patch and  especially in presence of blood.
even a biodegradable patch so th@rersystem, the
glue, and the patch will degrade. Il CONCLUSION: . o
We can shine a fairly low level of intensity of lighfActually, when we use this glue inside the body we
over a short period of time. So typically, it only take3¢€d not to care whether the tissuedied or not
maybe 5 to 30 seconds to get a complete cure. So p\%gause the glue is water and blood repellent and thus
in our initial experiments, we actuallgdked at this it can successfully heal the surface of a patch. Along
in extensive detail and found intensities of light thafith this adhesive material is made from naturally
did damage the tissue. But then we were able to scfurring ~ substances  and  shows  high
that back and it still achieved a strong fast cubéocompatibility. Therefore when we would ifapt .
without doing damage to the tissue. As it st 1t wouldnodot promote |
biocompatible, so if being gelatinsit breaks off 9lue and thus would promote the body in support of
from where you deploy it, the cells and tissue c&galing. The performance analysis shows that the
grow over them quickly. And so, right after we placBydrophobic light activated glue (HLAA) can reach
this glue into heart or onto the surface of a blogd agreement that it can successfully meet theeisie
vessel for exampl e, wiof3ugeens gng dogtors in operaling with ghe tissues
already starting to be coated witlells and other having constant blood flow and also "during
tissue. So, that will significantly limit the potentiaminimally invasive procedures.
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DSP Based Standalone EGA&nitoring System A
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Abstracd This paper describes the implementation of
low cost standalone Digital Signal Processing (DSP)
hardware for ECG monitoring in order to assist
physician or cardiologist to carry out their visual
observation in ECG monitoring. Thevisual observation

is in real time, where the acquired ECG from the
subject can be seen on the graphic LCD and it is
important to ensure the signal is stable and consistent
before the prerecording session take place which would
hel p the carmpdhdiysliacgiantdéés i or
diagnosis, accurately. The design of the DSP hardware
based stand alone system are divided into three
hardware units, yrst t he
memory unit, second is the signal monitoring displays
unit and third is analog front end unit. Firmware
development in this system design is to attach each
hardware unit to perform
out operation on the stand alone system. The
advantages of this system are the ability to run in stand
alone operaton and as well as eligibility of updating on
board pre-program algorithm for ECG analysis which
existing ECG monitoring equipment are lacking, which
means that this stand alone system could be
programmed to suit a particular need.

di

Keyword® Electrocardiogram (ECG), Digital Signal
Processing (DSP),Analog to Digital Converter(ADC)

[.INTRODUCTION
Non-invasive Electrocardiogram approach has become the
standard practice in clinical environment, after it is first
made known by Eithoven. Then, the discoveryE@G
brings forward the opportunities for further research and
development. So, in year 1947, modern ECG recording
machine is introduced by Norman Jeff holter. Later it is
called Holter Ambulatory Electrocardiography. Hence
along the path it gave birth the ECG recording system
which is populated by the invention of microprocessor in
the later years. Indeed, ECG recording trend is turning a
new leaf when microprocessor is embedded with electronic
gadget in various hardware platforms, which allows full
asessment to the collected data of electrocardiography.
However, in the early microprocessor system, the ECG
signal is compressed while the system is in recording
mode, then it is stored and the analysis is done on

computer. After that, ECG recording alsovbdad evolved
throughout the decades with the growth of technology in
signal processing. Later on, the impact of the signal
processing achievements created a paradigm shift and
alters the being of hardware computation when
mathematically algorithms are@ljed in signal analysis.

Since then, the algorithmic activities show favors
in noncomputer dependant operation with efficiency in
numerical processing. Then, it is followed by the influential
afrita dutgasne whichais ashering the micropessor step
into higher stage by means of doing solo numerical
computing. Follow by the practive influent, leads the
cgniventiomal midroprocassor por aughiens thep successot
which is succeeded with a greater benefit of achievements
when the digital signgbrocessor (DSPs) is introduced and
in promotion in year 1971. Thus, the DSPs offers built in

s p erdi Mtegratedr nwitht imathematicah capabititiesy iamd g

proficiency of numeric functional as compared with others
available norDSP terms in the general microprocessor.
Nevertheless, it is also capable of doing on chip" analysis,
which is, including real time signal processing. Therefore,
the advantages of DSPs had open door to enable ECG
analysis to be done in real time processing instead of
recording and stored for latanalysis.

The introduction of DSP processor had brought
forward realization for integrating DSP board to computer
based for real time ECG analysis. One of the common
hardware tools involved ECG in computing is the plug n
play DAQ card. Inthis system, add on hardware such as
data acquisition card is required for this purpose. Where the
dependency for plug in data acquisition card in the
computer itself required software development, such as
firmware and application software is necessargdi@blish
communication link with the connected card. Those
integrated data acquisition card with software application
can provide a magnificent outcome, but lack of mobility,
expensive and computer dependant. But a custom build
Printed Circuit Board (PCBwith specialty electronics
design are more prefer to use in standalone operation for
specific task.

1.1 Electrocardiogram

Electrocardiograph{ECG or EKG from Greelkardia,
meaning heajtis a transthoracic (across tiherax or
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chest) interpretation dheelectrical activity of theheart
over a period ofime, as detected by electrodes attached to
the surface of the skin and recorded by a device external to
the body.The recording produced by tmsninvasive
procedureis termed arelectrocardiogranalso ECG or
EKG). An ECG is used to measure the rate and regularity
of heartbeats, as well as the size and position of the

chambers, the presence of any damage to the heart, and the

effects of drugs or devices used to regulate the heart, such
as apacemake Most ECGs are performed for diagnostic
or research purposes boman heart, but may also be
performed on animals, usually for diagnosis of heart
abnormalities or research.

An ECG is a way to measure and diagnose
abnormal rhythms of the hea and helps to diagnose
properlyparticularly abnormal rhythms caused by damage
to the conductive tissue that carries electrical signals, or
abnormal rhythms caused by electrolyte imbalances.
amyocardial infarction(MI), the ECG can identify if the
heart muscle has been damaged in specific areas, though
not all areas of the heart are covered.The ECG cannot
reliably measure the pumping ability of the heart, for which
ultrasoundbased (echocardiography) muclear tests are
used. It is possible for a man or other animal to be
in cardiac arrest, but still have a normal ECG signal (a
condition known agulse less).

The ECG device detects and amplifies the tiny
electrical changes on the skin that are caused when
theheart musclelepolarizesluring eachheartbeat. At rest,
each heart muscle cell has a negative charge, called the
membrane potential, across ¢l membrane. Decreasing
this negative charge towards zero, via the influx of the
positive cations, Naand C&’, is called depolarization,
which acivates the mechanisms in the cell that cause it to
contract. During each heartbeat, a healthy heart will have
an orderly progression of a wave of depolarization that is
triggered by the cells in theenatorial, spreads out through
theatrium, passes througthe atrioventricular node and
then spreads all over tlventricles. This is detected as tiny
rises and falls in theoltagebetween two electrodes placed
either side of the heart which is displayed as a wavy line
either on a screen or on paper. This ldigpndicates the
overall rhythm of the heart and weaknesses in different
parts of the heart muscle.

Figure Shows Schematic representation of nbrma
ECG. The P waves, QRS complex and T waves shows the
activation of the right and left atria, depolarizatiohthe
right and left ventricles and ventricular activation.

as
Commpin
—

Tl

Fig: Schematic representation of normal ECG
1.2 Digital Signal Processing

Digital Signal Processing deals with algorithms
for handling large chunk of data. This branch identified
itself as aseparate subject in 70s when engineers thought
about processing the signals arising from nature in the
discrete form. Development of Sampling Theory followed
and the design of Analep-Digital converters gave an
impetus in this direction. The contemporapplications of
digital signal processing was mainly in speech followed by
Communication, Seismology, Biomedical etc. Later on the
field of Image processing emerged as another important
area in signal processing.

Signal Precessing

................................................................ Anslog Procesing
= o Anslog Processiog -

Sensor H Conditlencr l—’

Anslog Procomar

Dightnl Processing

i U o e Vol

Fig. The basic Signal Processing Riath

The figure shows represents a Real Time digital
signal processing system. The measure and can be
temperature, pressure or speech signal which is picked up
by a sensor (may be a thermocouple, microphone, a load
cell etc). The conditioner isequired to filter, demodulate
and amplify the signal. The analog processor is generally a
low-pass filter used for antéiliasing effect. The ADC block
converts the analog signals into digital form. The DSP
block represents the signal processor. The DAGois
Digital to Analog Converter which converts the digital
signals into analog form. The analog lpass filter
eliminates noise introduced by the interpolation in the
DAC.
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II. LITRATURE REVIEW

At first, Holter relied entirely on personal funds
but laer (beginning in 1952) received grants from the
National Institutes of Health and, still later, from private
funds. Although he and Generalisetthat smalsized
equipment would be essential for successful practical
telemetering of physiologic data, thesfigoal was to see if
transmission of electroencephalograms or
electrocardiograms (ECGs) was possible irrespective of the
size of the equipment. Their first success was in
broadcasting electroencephalograms and recording them
accurately in a boy who wadding a bicycle nearby.
Shortly thereafter, Holter switched from the brain to the
heart because the heartods
than that of the brain, therefore making the electronics
easier, and because heart disease is far more pretredant
cerebral disease.[2]

Taddei et al (1995) designed a rbigsed system
for two lead ECG recordings which employs a geometric
algorithm that calculates a 2D loop for the ST segment. For
each cardiac beat the ST segment deviations are estimated
in the o leads and then each pair of values is graphically
represented sequentially in time. A graphical rule is used to
identify ischemic episodes. The system was tested using
the ESC ST database and the Achieved sensitivity and
positive predictive accuracyg B2% and 81%, respectively.

Costas Papaloukas et al (2002) developed Novel
Rulebased Expert System was examined in detecting
electrocardiogram (ECG) changes in long duration ECG
recordings. The system distinguishes these changes
between SIsegment dewtion and Fwave alterations and
can support the produced diagnosis by providing
explanations for the decisions made. The European Society
of Cardiology STT Database was used for evaluating the
performance of the system. Sensitivity and positive
predictive accuracy were the performance measures used
and the proposed system scored 92.02% and 93.77%,
respectively, in detecting ST segment episodes and 91.09%
and 80.09% in detecting-Wave episodes.

Costas Papaloukas et al (2006) presented a novel
methodologyfor the automated detection of ischemic beats
that employed classification using association rules. The
main advantage of the proposed methodology is the
combination of high accuracy with the ability to provide
interpretation for the decisions made, due toe
employment of association rules for the Classification. The
performance of their approaches compares well with
previously reported results using the same subset from the
ESC STT 24 database and indicates that it could be part of
a system for the detBon of ischemic episodes in long
duration ECGs.

Erik Zellmer et al (2009) presented a highly
accurate ECG beat classification system. It uses continuous
wavelet transformation combined with time domain
morphology analysis to form threeparate feature vectors

\Y

from each beat. Each of these feature vectors are then used
separately to trainthree different SVM classifiers.

Philip Langley et al (2010) proposed an algorithm for
analysing changes in ECG morphology based on PCA is
presented andapplied to the derivation of surrogate
respiratory signals from single lead ECGs. The respiratory
induced variability of ECG features, P waves, QRS
complexes, and T waves are described by the PCA. The
assessment of ECG features and principal components
yielded the best surrogate for the respiratory signal

IIl. STANDALONE ECG MONITORING SYSTEM

Figurel: Block diagram of prototype DSP stand alone system with the
tapped ECG is checked with oscilloscope and display on the graphic LCD.
The tap ECG also paured by the DSP processor and displayed on the
window at Code Composer 3x/4x.

From Figurel shows the
operation for Analog Front End (AFE) unit interface with
volunteer subject as shown in Figure 1(a), Figure 1(b) and
Figure 1(c) respectively

Figure 1(a) shows the tapped ECG from test
subject, it is tapped from the Lead Il formation on human
body skin surface with four disposable electrodes placed on
the right arm (white color), left arm (black color), right leg
(green color) ad left leg (red color), all the color code
were referred to electrodes placement on human body.

Figure 1(b) shows the oscilloscope screen display
from the output of AFE, this means that it is functional.
Then, in Figure 1(c) shows that tletput from AFE is
able to read by microcontroller, PIC18F452 and display the
tap ECG to the Graphic LCD. Emulator XDS510PP
(PLUS) from Spectrum Digital Incorporated was attached
to on board JTAG connector at TMS320VC33 by
communicate through Code Composkv4x in order to
visualized the tap ECG at the graphical windows as
depicted in Figure 1(d).

The capacity of the graphical windows can only
display 2000 data. As a result, 7 cycles of tap ECG data
were captured in approximately 7 secoall,the captured
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signal were labeled with its P, Q, R, S and T waves. These
collected tapped ECG data are temporary stored in the
external RAM as shown in Figure 1(d).

IV.HARDWARE PLATFORM.

In this DSP hardware design, is utilizing two
processors by means of putting a single DSP processor
(lack of tasks' oriented but capable of mathematical and
algorithm executions) and a single microcontroller
(performs best in tasking, but lack of DSP terms) into one
system board. Therefore, this wiliquvide separate traffic
management for tasking and signal processing without
over-loading each processor's work load.

This approach is depicted in Figure 1, the
microcontroller is maintaining to display the tap ECG from
ADC chip to the graplti LCD and the DSP processor is
focused on reading the tapped ECG signal from the codec
chip. However, the Universal Serial Bus (USB) in this DSP
hardware design is for downloading the ECG analysis
algorithm to the ROM and it is also use for power up the
DSP hardware.

DSP hardware based stand alone system design is
divided into three functional units. The solid lines with
arrows symbol represent the flow of data and information.
The dashed lines with green, red and blue color represent
the functonal hardware units. The DSP hardware consists
of three functional hardware units, they are;
a).Signal processing with memory unit
b). Signal monitoring displays unit
¢). Analog front End unit

a). Signal processing with memory uriihis unit provides
signal altering, changing, 1&olving, modification, storage
and communication protocol. The mains components are
floating point DSP processor (TMS320VC33), Electrical
Erasable Programmable Read only Memory EEPROM
(CAT28LV64W) and Static Random Access Memory
SRAM (CY7C1041DV33). The SRAM memory is
expandable in both the data bus and address bus width.

b). Signal monitoring displays unifThis unit provides
display on graphical liquid crystal displays (GLCD) for
monitoring ECG as shown in Figure 1. In thisituthe
microcontroller, PIC18LF452 is configured to interact with
graphical liquid crystal displays (GLCD). The
microcontroller is added in this unit without interrupting
the TMS320VC33, because the microcontroller performs
best in tasking order, which gable of task orientation and
lack of DSP terms. However, the ADC0820 received the
input from the tap ECG signal through signal conditioning
circuit (SCC) and the converted ADC data is latch to the
output port of ADC0820. Then the tap ECG signal from
SCC atput was capture and converted by 8 bit Analog to
Digital Converter chip set (ADC0820) and translated by
PIC18LF452 into GLCD code in order to display on the
GLCD.

Figure 2, shows that, upon initialization, the
microcontroller put to observe tl& 245RL chip set to get
acknowledge and the observation is done through Port A of
PIC18LF452. As the acknowledge signal is detected, and
then the firmware wild./l
If there is no feed back for acknowledge signal by the
FT245RL, then in this case, the next stage will begin with
monitoring the external interrupt and the firmware loops. If
the interrupt is detected, PIC18LF452 will initialize the
Graphic LCD panel and begin to read the ADC data from
Port C of PIC18LF452. Aftethat, the tap ECG is put on
GLCD screen to display as the ECG monitoring signal.
¢) Analog front End unitithis unit provides interaction
through peripherals connectivity with the real world
environment. The peripherals such as in Figure 1 shows
that theECG is delivered to the main board through the
custom build AFE device. This AFE input consists of; i)
Signal conditioning circuitry (SCC), ii) Codec chip,
PCM3003 and iii) Analog to digital converter chip set,
ADCO0820. In this DSP hardware design, isizitig two
processors by means of putting a single DSP processor
(lack of tasksd6 oriented
algorithm executions) and a single microcontroller
(performs best in tasking, but lack of DSP terms) into one
system board. Thereforéhis will provide separate tgac
management for tasking and signal processing without
overl oading each processoro6s

(a) Test Subject: Resting in static condition

--

Figure 2: Real time ECG observation from test subject is captured and
displayed on the graphic LCD.

This approach is depicted in Figure 1, the microcontroller
is maintaining to display the tap ECG from ADC chip to
the graphic LCD and the DSP processor is focused on
reading the tapped ECG signal from the codec chip.
However, the Uniersal Serial Bus (USB) in this DSP
hardware design is for downloading the ECG analysis
algorithm to the ROM and it is also use for power up the
DSP hardware.

4 .1 DSPProcessor (TMS320VC33)
The TMS320VC33 DSP is a 31, floatingpoint
processor manufactured in 0:48m f-levelmetal
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CMOS (Timeline) technology. The TMS320VC33 is part
of the TMS320C3x generation of DSPs from Texas
Instruments The TMS320C3x0s
digital-signalprocessing instruction set have the speed and
flexibility to execute up to 150 million floatirgoint
operations per second (MFLOPS). The
TMS320VC33optimizes speed by implementing functions
in hadware that other processors implement through
software or microcode. This hardweangensive approach
provides performance previously unavailable on a single
chip.

The TMS320VC33 can perform parallel multiply
and ALU operations on integer @ibating-point data in a
single cycle. Each processor also possesses a general
purpose register file, a program cache, dedicated ARAUS,
internal dualaccess memories, one DMA channel
supporting concurrent I/O, and a short mackipee time.

High performace and ease of use are the results of these
features. Generglurpose applications are greatly enhanced
by the large address space, multiprocessor interface,
internally and externally generated wait states, one external
interface port, two timers, one sariport, and multiple
interrupt structure.

The TMS320C3x supports a wide variety of system
applications from host processor to dedicated coprocessor.
High-levellanguage support is easily implemented through
a registetbased architecture, laxgaddress space, powerful
addressing modes, flexible instruction set, and -well
supported floatingpoint arithmetic.

The TMS320VC33 is a superset of the
TMS320C31. Designers now have an additional 1M bits of
on-chip SRAM, a maximum throughpaf 150 MFLOPS,
and several I/O enhancements that allow easy upgrades to
current systems or creation of new baselines. This data
sheet provides information required to fully utilize the new
features of the TMS320VC33 device.

The simplified architecturefdMS320C6713 is shown in
the Figure below. The processor consists of three main
parts CPU, peripherals and memory.
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Figure: Simplified block diagram of TMS320C67family

4.2. Microcontroller PIC18F452
The Microcontroller, PIC18F452 is 32 K. These
devices come in 28in and 40/44in packages. The 28

pin devices do not have a Parallel Slave Port (PSP)
implemented and the number of AnalmgDigital (A/D)

i nt ercorevdrter mpuschamrgls ia nediicedtp® c i al

A microcontroller a digital device,canread execute
and transmit only digital signals. On the contrary, the
outputsof the mostof thetransducersareanalogin nature.
Thusit is hardto interfacethesetransducerslirectly with
controllers.Analogto-digital convertor(ADC) ICs areone
way to make the analog input compatible with the
microcontroller.Usingan externalADC addscomplexityto
the circuit. To avoid this complexity,PIC
Microcontrollershavein-built ADC modulewhich reduces
the costandconnection®f thecircuit.

4.3 Signal Condibning Circuit

Signal conditioning is a process of manipulating an
analog signal in such way that it is optimized for further
processing. Most common example will be Anaiog
Digital Converters (Abbreviate to ADC in future use).
Signal condibning is typically categorized into three
stages; Filtering, Amplifying, Isolation. In Filtering stage,
goal is to eliminate the undesired noise from the signal of
interest. Usually lowpass, higkpass, or bandlter is
implemented to eliminate unwantsigjnal.

In Amplifying stage, the goal is to increase the
resolution of the input signal and increase the Sigmal
Noise Ratio (SNR). For example, the output of typical
temperature sensor is in range of few millivolts and it is
most likely t low for ADC to process directly. In
addition, the noise within circuit is typically in range of
few millivolts too, making ADC unable to distinguish
between noise and signal of interest.

Lastly Isolation is a process of converting filtered
& amplified signal to other form such as frequency so to
pass the signal to measurement device without a physical
connection. In uUMAVRK module, an Isolation process is
handled by buikin RF transmitter.

4.4 ADC 0826N

The ADCO0826N uses two it flash A/D
converters to make ani8t measurement . Each flash ADC
is made up of 15 comparators which compare the unknown
input to a reference ladder to get ditiresult. To take a
full 8-bit reading, one flash conversion is done to provide
the 4 most signifiant data bits (via the MS flash ADC).
Driven by the 4 MSBs, an internal DAC recreates an
analog approximation of the input voltage. This analog
signal is then subtracted from the input, and the difference
voltage is converted by a seconditt flash ADC the LS
ADC), providing the 4 least significant bits of the output
data word.

The internal DAC is actually a subsection of the
MS flash converter. This is accomplished by using the
same resistor ladder for the A/D as well as for generating
the DAC signal. The DAC output is actually the tap on the
resistor ladder which most closely approximates the analog
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input . In adddbeaian, compafiaampbedsed i
the ADCO0826N provide the ability to compare the

magnitudes of several analog signasimultaneously,

without using input summing amplifiers. This is especially

useful in the LS flash ADC, where the signal to be

converted is an analog difference.

V. CONCLUSION

We have presented the DSP based stand alone system
design by using digital ghal processor as the core
processing unit. The DSP hardware is able to visualize the
tap ECG on the graphical LCD (GLCD) as well as the
digital signal processor is able to capture the tap ECG as
shown on the graphical window in Code Composer 3x/4x.
Neverheless, this system design has laid the ground work
for standalone operation in ECG monitoring purposes by
using digital signal processor for real time signal
processing.

The hardware system is ready to run any processing
algorithm related to ECG. The algorithm can be
continuously changed and tested to improve system
performance and efficiency.
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Abstrac® To design a high speed multiplier with reduced through had aptively adjusting the comperwativalue
error compensation technique. The fixeewidth multiplier ~ @ccording to the input data at the expense of a little higher
is attractive to many multimedia and digital signal hardware complexity. However, most of the adaptive error
processing systems which are desirabte maintain a fixed compensation approaches are developed only for-fieth
format and allow a little accuracy loss to output data. This array multipliers and cannot be applied to significantly reduce
paper presents the Design of error Compensatedthe tuncation error of fixegvidth modified Booth multlpllers
truncation circuit and its implementation in fixed width ~directly. To overcome this problem, several error
multiplier. To reduce the truncation error, we first slightly ~compensation approaches i[[@] have been proposed to
modify the partial product matrix of Booth multiplication ~ effectively reduce the truncation error of fixeddth modified

and then derive an effective error compensation function Booth multipliers. In [1], thecompensation value was
that makes the error distribution be more symmetric to 9generated by using statistical analysis and linear regression
and centralized in the error equal to zero, leading the analysis. This approach can significantly decrease the mean
fixed-width modified Booth multiplier t o very small mean e€rror of fixedwidth modified Booth multipliers, but the
and meansquare errors. However, a huge truncation Maximum absolute error and the mesuare error arstill

error will be introduced to this kind of fixed-width large. [2] divided the truncated part of the bit product matrix
modified Booth multipliers. To overcome this problem, ©f Booth multiplication into a major group and a minor group
several error compensated truncation circuit approaches depending on their effects on the truncation error. To obtain

have been proposed to &fctively reduce the truncation better error performance with a simple error compensation
error of fixed-width modified Booth multipliers. circuit, Booth encoded outputs are utilized to generate the

error compensation value. In [3], a systematic design
methodology for the loverror fixedwidth modified Booth
multiplier via exploring the influence of various indices in a
binary threshold was develed to decrease the product error.
The fixedwidth modified Booth multipliers in [2] and [3]

l. INTRODUCTION . : -
. . .. .. achieve better error performance in terms of the maximum
High processing performance and low power dissipation arg

the most important objectives many multimedia and digital abSolute error and the meaguare error when compared with

\ . I the previous published multiplier in [1]. Hower, their mean

signal processing (DSP) systems, where multipliers are always
. ; ) A ; fors are much larger than that of [1]. The smaller mean error
the fundamental arithmetic unit and significantly influence the s
and mearsquare error represent that the error distribution is
system s performance and power s8I pat i 0n. 0 achi eve
- L more symmetric td and centralized in the error equal to"zerc

performance, the modified Booth encodinfgich reduces the

number of partial products by a factor of two througﬁjenc’ted aszero erroj. For many multimedia and DSP

. T ; . applications, the final output data are produced from
performing the _multlpher recoding has.bee_n widely adpptedé@cumulating a series of products rather than from a single
parallel multipliers. Moreover, nxn fixedidth multipliers

multiplication operation directly. This paper is organized as

that genera_tt_e only th? ”?OSt _S|gn|f|cant product bits dllows. In section II, the modiisssed booth multiplier is
frequently utilized to maintain a fixed word size in these loss.

. : riefly reviewed.The implementation results and outputs are
systems which allow a little accuracy loss to output data. ; . ; .
SN . . -siowed. describes the detailed comparison of booth multiplier
Significant hardware complexity reduction and power savi

n i s ) :
can be achieved by directly removing the adder cells a?fd modified booth multiplier. Finally ,section Il concludes

standard multiplier fothe computation of the least signiﬁcan{%IS Paper.

bits of 2nbit output product. However, a huge truncation error 1. PROPOSED LOGIC

will be introduced to this kind of dire¢tuncated fixedwidth

multiplier (DTFM). To effectively reduce the truncation error, Here booth multiplier is going tomodified as Multiplier,
various error compensah methods, which add estimated Patial product, partial product shifter, adder blocks are
compensation value to the carry inputs of the reserved addershown in below figure.

cells, have been proposed. The error compensation value can

be produced by the constant Scheme. The constant scheme

Keyword®) Arithmetic, Booth Encoder, Compressors, Radix
4,VHDL,Xilinx .
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These problems can be overcome by modified Booth
algorithm. proces three bits at a time during recoding.
Recoding the multiplier in higher radix is a powerful way to
speed up standard Booth multiplication algorithm. In each
cycle a greater number of bits

can be inspected and eliminated therefore, total ewrob
cycles required to obtain products get reduced. Number of
Fig.1. Block diagram of modified booth multiplier bits inspected in radix r is given by n = 1 + log
Algorithm for modified booth is given below [5]:

In each cycle of radib4 algorithm, 3 bits are inspected and two

are diminated. Procedure for implementing radixalgorithm
Multiplicand(15:0)  Product(31:0) = is as follows
- ) 1 Append a 0 to the right of LSB.
Multiplier(15:0) 1 Extend the sign bit 1 position if necessary to ensure

) ) o that n is even.
Fig -Block diagram of multiplier 1 According to the value of each vector, find each
partial product.

For example:

Yoter- | Y2 [ Yot | Recoded Digit | Operand

Multiplicand: 0110010110101001 | | _ _ M
Multiplier : 0000111101010101 | TR
Product 0000011000010110101010000001101 ° & ™ s |

0 1 0 =1 +1*Multiphicand
A. Booth mUltlpller [0 I [ =2 [ =2*Multiphcand |
Conventional array multipliers, like the Braun multiplier anf; 0 1o Y m—
Baugh Woolly multiplier achivecomparatively.1 - s - b
goodperformance but they require large area of silicon, unl A _ _ ’ [
the addshift algorithms which reqteé less hardware and [ | 0 .| ~U*Multiplicand

exhibit poorer performance. The booth multiplier makes u -
of booth encoding algorithm in order to reduce the number
partial product by considering two bits of the multiplier at a
time ,there by achieving a speed advantage overr othe
multiplier architectures. This algorithm is valid for botH°. Modified bath encoder
signed and unsigned numbers. It accept the number in
compliment from, based on radix2 computation

1 1 ] DM nlnglican:

I\Egdified Booth encoding is most often used to avoid variable
size partial product arrays. Before designing a MBE, the
B. Modified booth multiplier multiplier B has to be converted into a Prior to convert the

multiplier, a zero is appended into the Least Significant Bit of
The modified Booth encoding or gited Booth the multiplier. The figure above shows that the multiplier has

algorithm ,was proposed by O. L. Macsorley in 1961 [4peen divided into four partitions and h_ence that mean fpur
The recoding method is widely used to generate the paRg@iial products will be generated using booth multiplier
products for implementation of large parallel multiplier@PProach Instead of eight partial products being generated
which adopts the parallel encoding scheme. One of H§Ng conventioal multiplier. Zn = -2* Bn+1 + Bn + Bnl
solutions of realizing highspeed multipliers is to enhancd- €t s take an e x ariphumberarfto ac o n \
parallelism, w hich helps to decrease the number RAdix4 number. Let the number bg6 = 11011100Now we
subsequent stages. The original version of Bodtr@V € t 0 @ foptieenL8B. HencA the new number
algorithm (Radix2) had two drawbacks. becomes a digit number that is11011100. Th!s is now

further encoded into Radi numbers according to the

{ The number of add subtract operatioand the following given table.
number of shift operations becomes variable and

becomes inconvenient in designing parallel
multipliers.

1 The algorithm becomes inefficient when there are
isolated 1 s.
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compl ement
bit

:B\ns gns ?ns ?ilc);ra l\ 2\ Add | sub
0 0 0 +0 0|0 [0 1
0 0 1 +a 0 |1 |0 1
0 1 0 +a 0|1 [0 l
0 1 1 +2a 1 |0 |0 1
1 0 0 -2a 1 10 |1 0
1 0 1 -a 0|1 |1 0
1 1 0 -a 0 |1 |1 0
1 1 1 -0 0 [0 |1 0

Table 1: Modified booth encoder

— €

Add

Sub

X

X2

Fig..Block diagram of booth encoder

l

— multiplicand(15:0) outt(18:0) |

— bit1

— bit2

— bit3

Fig .Block diagram of booth decoder

generator is designed togduce the product by multiplying
the multiplicand A by 0, 1;1, 2 or-2. A 5to 1 MUX is
designed to determine which product is chosen depending on
the M, 2M, 3M control signal which is generated from the
MBE. For product generator, multiply by zero meathe
mul tiplicand is multiplied
product still remains the same as the multiplicand value.
Mul ti pl-lydo brge afns that t he
f orm naudmbies .t Mud hii |
t h e plemeatdos thecmuitiplicand value and
multiply by fA20 means just
place.

 Multiplic and(15:0) SPPO@E10) ———
Srr1o1:0) ———
SPP2@E1.0) f—
SPP3@GE10)
SPPAD1.0) f—
SPPS(31:0) fe—
SPPEG(31:.0) fr—
SPP7(31.0) fr—
—t Multiplior(15.0) SPPE(31.0) fr—
Fig .Block diagram of partial product
AL L A
HENEARNRAE AR Y
—— ]
VLTI EI0 PLOph
R AR A R AR AN el
U AR R R 14
R AR AR AL i

Fig .Example of showing partial product-£gt)

The decoder block generates the partial product from the
selector signals that they are genedain encoder block. . adder

Example: Multiplicand = 0110010110101001 Bits = 0110 Out

=1111001101001010

D. Partial product

Partial product generator is the combination circuit of the
product generator and the 5 to 1 MUX circuit. Product

— xp(31:0) zout(31:0) s

— yp(31:0)

Fig .Blocl? diagram of adder
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Adder takes theinputs performs addition operation and Fig 2 Graph representation of modified multiplier and
generates sum, carry outputs For example: multiplier

X:00001111000011110101010101010101
Y : 00001111000011110101010101010100 : , - o
- Fig 2 Graph representation of modified multiplier and
Z:00001110000111101010101010101001 multiplier in this graph vertical axis is power consumption,
horizontal axis is complexity. We know from this graph

| Afer Booth ™[ Modified booth complexity and power consumption is less in modified booth

Synthens multiplier | muligEss multiplier, when compared to multiplier. So, modified
multiplier is used to save p@wm, complexity is reduced, speed

Adders-16 16 = increment can be performed.

Subtract-16 15 -

4x1 mux 240 -

No. of slices 500 366

41/p LUT 977 644 Il CONCLUSION

IOBS 64 64

f;’:ﬁg’;ﬁ:ﬁm 86.700s | 65.96ns In this paper, FPGA implementation of modified Booth
multiplier has been proposed. In the proposed multiplier, the

After map Partial product matrix of Booth multiplication was slightly

No of | 496 375 modified as booth encoder, decoder, and mix. In booth

occupied encoder, encoding table is derived from the booth multiplier,

slices 992 642 according to this table we pe

4-J/p LUT in new way. So, modified multiplier is used to save power,

Equivalent 9.456 3939 . . . .

gaths complexity is reduced, sed increment can be achieved.

No. of 6 24 When booth multiplier and modified booth multiplier we can

fan-out save the power up to 40% respectively

Place &route | 64 32

extemal IOB | 496 357 V. REFERENCES
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N Mind Reading Computers
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B.E.Z%yr, Department of Biomedical Engineering ,

Dr.Bhausaheb Nandurkar College of Engering& Technologyyavatmal

Abstract synthetic devices, and learning how to cohthose

devices much the way we control our arms and legs
Mind reading is a type of negativéiitking style common among

those with Social anxiety disorder (SAD). When you mind read, you . .
believe that you know what other people are thinking about fau tOday- These experiments lend hope that people with
example, that you are socially inept or awkward. Mind reading is @pinal injuries will be able to someday use their brain
specific type of "probabilit overestimation," which is a more general {g control a prosthetic limb, or even their own arm. A
term for overestimating the likelihood that negative events. It is als ;

true that when any human being interacts with machines, their mi %MI (-:OU,Id’ e.g., allow a paralyesl patient to convey
states changes and this knowledge can be used by machines to ?Q%lms intentions to a computer program. But also
that acton. With this idea we can make a mind reading computeapplications in which healthy users can benefit from
which can make his own decision on the bases of human expressi@ﬁé direct brain computer communication are

and gestures. The technology of mind reading by the machines Is . . .
called mind reading computer. conceivable, e.g., to speed up reaction times.

Keyword: interact with machine, CompyteENIRS, SAD

XV.  Mind reading is a type of negative thing
style common among those with Social anxiety
disorder (SAD). When you mind read, you

Any human being expresses their feeling and pelieve that you know what other people are

thoughts with his behaviour, states of mind, face thinking about you for example, that you are

expressions and gesturei$.is also true that when  gocially inept or awkward. Mind reading is a

any human being interacts with machines, their gpecific type of "probability cerestimation,”
mind states changes and this kneadge can be used

by machines to take that action. With this idea we

can make anind reading computerhich can make XvI.  miNnDREADING COMPUTER

his own decision on the bases of human expressions

and gestures. The technology of mind reading by th& computer that can read human mirttss unveiled
machines is called mind reading cortgou This by scientist. It translates thought signals into speech
technology can create a lot of impact on the prtesetiirough sensors place on the brain.

technology which minglind. Soit is very good

exercising that when we are not able to tak&VIl. A COMPUTATIONAL MODEL OF MIND -READING
decisionthan out machine can take thadecision.

The ability to attribute mental state to otheorfr Drawing inspiration from psychologycomputer
their behaviour and to use that knowledge to guideision and machine learning, the team in the

our own action and predict those of is known aSomputer Laboratory at the University of
theoryof mind or mind reading. Cambridge has developed minehding machines

d computers that implement a computational model

of mind-readingo infer mental states of people from
XIV.  BRAIN MACHINE INTERFACE their facid signals. The goal is to enhance human
A brainmachine interface (BMI) is an attempt tocomputer interaction through empathic responses, to
mesh our minds with machines. It is a commuiice  improve the productivity of the user and to enable
channel from a human’s brain to a computer, whicqpplications to initiate interactions with and on

does not resort to the usual human output pathways gshalf of the user, without waiting for explicit input
muscles. It is about giving machttike capabilities t0  fom tha user. There are difficult challenges:
intelligence, asking the brain to accommodate

XIII. INTRODUCTION
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XVI I I . FIG.2. FUTURISTIC HEADBAND

The mind reading actually involves measuring the
volume and oxygen level of the blood around the
subject's brain, using technologglled functional
nearinfrared spectroscopyNIRS).
The user wears a sort of futuristic headband that
sends light irthat spectrum into the tissues of the
Fig.1. processing stages in the mind read head where it is absorbed by active, blditldd

_ o _ _ _ tissues. The headband then measures how much
Using a digital video camera, the mineading |ight was not absorbed, letting the computer gauge
computer system anal y hénfetabofic derPaldhiat e Bréin is thakifgl 2 |

expressions in real ti7i€resdtdae offericbrfphréd to MR, butRdh! S
underlying mental state, such whether he or she is e gathered with light weight, nénvasive

agreeing or disagreeing, interested or boregqgyuipment.
thinking or confused.Prior knowledge of how

particular mental states are expressed in the face o
combined with analysis of facial expressions an ." . ‘
head gestures occurring in real time.eTmodel ey

J ) —

represents these at different granularities, starti
with face and head movements and building those
time and in space to form a clearer model of whd
mental state is being represented. Software from ,

neve vision identifies 24 feature points dhe face "% Mnd reading computer

and tracks them in real time. Movement, shape arWiearing the fNIRS sensor, experimental subjects

colour are then analyzed to identify gestures like ere aked to count the number of squares on a

tsr:nlle or eygbrows kf[.elng. rgqse:j. COTbI'n?tlonsTorotating onscreen cube and to perform other tasks.
€se occurring over imeé indicate mentaf states. H’cﬁe subjects were then asked to rate the difficulty of
re_Iatlonshlp between obser_vable_ head dadial the tasks, and their ratings agreed with the work
displays and the corresponding hidden mental Statﬁf?ensity detected by the fNIRS system up to 83
over time s mod_elled “?‘“9 Dynamic BayeSiarE)ercent ofte time. "We don't know how specifie
Networks. The mind-reading computer system can be about identifying users' differearhotional

presents information about your mental state RBates' cautioned Sergio Fantini, a biomedical
easily as a keyboard and mouse present text agﬁl ’

commands. Théffective Computing Group at the gineering professor at Tufts. “Howevenet

MIT Media Laboratorv is develobi " Iparticular area of the brain where the bldtmiv
€dia L-aboralory IS developing an emotiona change occurs should provide indications of the

social intelligence prosthesis that explores NeW ivs metabolic changdes and %yn%exfnsmn

technologies to augmengi 84 Gich olB Be% hréxy fdt Enfotohs Fikd S
social interactions and communication skills. frustration."Measuring mental workload

frustration and disaction is typically limited to
qualitatively observing computer users or to
administering surveys after completion of a task,
potentially missing valuable insight into the users'
changing experienceBreliminary results show that
using buttorsized senss, which attach under the
chin and on the side of the Adam's apple, it is
possible to pick up and recognize nerve signals and
patterns from the tongue and vocal cords that
correspond to specific words.

WORKING:
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XIX.  ADVANTAGES AND USES 1 Help comma patient

Mind Controlled Wheelchair 1 Help people who cant speak

This equipment idittle different from theBrain 1 Can be use for military purposes and sting
Computer Typingmachine, this thing works yb operation

mapping brain waves when you think about moving { Eliminate the capability to lie

left, right, forward or back, and then assigns that to

a wheelchair command of actually moving left,Conclusion

right, forward or back. The result of this is that youTufts University researchers have begun a three
can move the wheelchair solely with the power ofear research project which, ifcessful, will allow
your mind. This device doesn't give yomind computers to respond to the brain activity of the
bullets (apologies to Tenacious D) but it does alloncomputer's user. Users wear futuridtoking
people who can't use other wheelchaies ground headbands to shine light on their foreheads, and then
easier.In everyday life, they could even be used t@erform a series of increasingly difficult tasks while
communicate on the skypeople could use them onthe device reads what partsf ¢he brain are
crowdel buses without being overheard .Theabsorbing the light. That info is then transferred to
finding raises issues about the application of sudhe computer, and from there the computer can
tools for screening suspected terroristas well as adjust its interface and functions to each individual.
for predicting future dangerousness more generallyOne professor used the following example of a real
We are closer than ever to the criprediction world use: "If it knew which aitraffic controllers
technology & Minority ReportThe day when were overloaded, the next incoming plane could be
computers will be able to recognize the smallesissigned to another controller."

units in the English languagethe 40odd basic Hence if we get 100% accuracy these computers
sounds (or phonemes) out of which all words omay find various applications in many fields of
verbalized thoughts can be constructed. Such skikdectronics whergve have very less time to react.
could be put to many practicakes. The pilot of a

high-speed plane or spacecraft, for instance, couft*- FUTURE SCOPE

simply order by thought alone some vital flight
information for an alpurpose cockpit display. ) . . o
There would be no need to search for the right dials T Brain computer typing machine by thinking
or switches on a crowded instruntepanel. The about left and right hand movement user
initial success "doesn't mean it will scale up”, he can control the virtual keyboard

told New Scientist. "SmaNocabulary, isolated

word recognition is a quite different problem than, REFERENCES

conversational speech, not just in scale but in kind."

It is use to control wheelchair by mind

1. www.eurescom.de/message/default_Dec2004.asp
2. blog.marcelotoledo.org/27/10
APPLICATION: 3. www.newscientist.com/article/dn479&sadevelops
1 Help paralytic patient mindreadingsystem

1 Help handicapped people http://brnunet.com/app/trackback/9540
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Abstractd There are different entities that one wald like to
optimize when designing a VLSI circuit. These entities can
often not be optimized simultaneously, only improve one
entity at the expense of one or more othersan be the target
The design of an efficient multiplier circuit in terms of power,
area, and speed simultaneously, has become a very
challenging problem.

In Very Large Scale Integration, low power VLSI
design is necessary. Multiplication occurs frequently in finite
impulse response filters, fast Fourier transforms, covolution,
and many other important DSP systems

The objective of a good multiplier is to provide a
physically compact, good speed and low power consuming
chip. To save significant power consumption of a VLSI design,
it is a good direction to reduce its dynamic power that is the
major part of total power dissipation. In this paper, we made
a performance wise comparison of different multipliers The
booth multiplier will reduce the number of partial products
generated by a factor of 2. Theadder will avoid the unwanted
addition and thus minimize theswitching powerdissipation.
This paper presents study of an efficient implementation of
high speed multiplier like serial multiplier, parallel multiplier,
array multiplier, shift & add multipli er, Booth multiplier.
Here we compare the working ofthese multipliersin order to
find a better option.

Keywordsd Different Multiplier

XXII. INTRODUCTION

Mul tipliers play an
processing and various other applicatiowsth advances

in technology, many researchers have tried and are trying
to design multipliers which offer either of the following
design targetsi high speed, low power consumption,
regularity of layout and hence less area or even
combination of them in @ multiplier thus making them
suitable for various high speed, low power and compact
VLSI implementation.

The common multiplicati
shifto algorithm. I n parall
products to be added is thein parameter that determines
the performance of the multiplier. To reduce the number of
partial products to be added, Modified Booth algorithm is
one of the most popular algorithms. the amount of shifts
between the partial products and intermediate stanse
added will increase which may result in reduced speed,

increase in silicon area due to irregularity of structure and
also increased power consumption due to increase in
interconnect resulting from complex routing. On the other
hand - aeaimaliplierd compromise speed to
achieve better performance for area and power
consumption. The selection of a parallel or serial multiplier
actually depends on the nature of application. In this
seminar we introduce the multiplication algorithms and
archtecture and compare them in terms of speed, area,
power and combination of these metrics.

XXII. RELATED WORK

Research of Multiplier in 1951 by Y.Sangmitra it begins
with a multiplication of two no.i.e multiplicand &
multiplier then its result produce the farproduct. The
most basic form ofmultiplier consists of forming the
product of two binarynumbers. This may be accomplished
through successive addition and shifts in which each
addition is condition on one of the multipler bit.

Jayasharee aralabenchi,kavana
Hegde,Soumya Hegde,Siddalingesh
S. Navalgund, ol mpli mentation
using Booth and Systolic Algorithm on FPGA ,using
VHDLO, I nternational Confer
Trend s in Technology,(TCET) 2012.Compare the grow
consumption of the multiplier we find that serial multipliers
consume more power. So where power is an important

i mpor t asgriterion ghere weg should prefer yparallel aultipliert like

booth multiplier to serial multipliers.

High performance systems such as
microprocessors,digital signal processors, filters, ALU etc
which is need of hour now days requires a lot of
components. One of main component of these high
performance system is multiplier.

WHAT IS MULTIPLIER

on method is dAadd
el m

Mﬂltlipﬁcétignlislor?erofsthe l:r)]agicr?ubngtiémse% |fn
digital signal processing (DSP). It requires more hardware
resources and processing time than addition and
subtraction. In fact, 8.72% of all instructions in a typical

processing unit is multiplier. The multiplier is a fairly large
block of a comuting system. The amount of circuitry

and
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