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Message

I am happy to know that the All India Society for
Electronics and Computer Technology (AISECT)
is launching a University at Bhopal on 22nd
March 2012. 1 am sure, the University will
endevour to reach the unreached members of the
nation. My greetings and best wishes for all the
members of AISECT University on this occasion.

Dr. A.P.J. Abdul Kalam
Former President of India
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MESSAGE

It is a matter of pleasure that the AISECT University, Bhopal
is going to publish its first Journal. Since a long time AISECT has
been India's leading IT training and education services network.
Now as a new University it has a bigger task.

Computer and IT plays a pivotal role in our life. Their
increasing utility has made computer education the need of the day
so much so that the modern world is incomplete without computer
knowledge. It can also be used as tool for improving the quality of
life in rural India. I hope the first publication of the University will
be able to achieve its goals.

I wish the publication all success.

(Shekhar Dutt)
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Message
It is heartening to know that the AISECT University, Bhopal is being
' formally inaugurated on 22nd March, 2012. On this momentous occasion you
are bringing out the first edition of the AISECT University Journal of Science,

Technology and Management, which will house articles and research papers by
experts, faculty and students.

Certainely this is a very important event in the history of Madhya Pradesh
i as "AISECT University' is going to become the first private University of the
state.

I wish the event a grand success.

T e
Dr. Raman Singh
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tosh Choubey
Chancellor

Message

To foster research oriented culture is an integral and essential part of vision & mission of
AISECT University. In its inception year university has created good research
environment through well equipped research labs and excellent library facilities. But the
real boost to research culture causes tough motivators in form of different platforms like
conferences, workshops etc. Aresearch journal can be really good motivator.

I congratulate all those faculties and staff members who have thought of publishing a
research journal —Anusandhan. I am sure that the journal will inspire students for
meaningful research. My best wishes are for the entire team engaged in publication of this
Journal.
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Santosh Choubey
Chancellor
AISECT University
Bhopal (M.P)
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From Editor in Chief Desk

Dear Readers

Worid s at the threshold of new economic and industrial order where talent, technologies, techniques and tools will
s not only winners but world leaders too. At this transition stage even developing nations can't be ignored, because
competition hinges on human resource whose competence and qualification level will actually decide fate of this
2= competition. Developing nations like India are really rich on human resource. Competence and qualification
relate to research environment, innovative contents and quality of education imparted at the institutes of higher
e Universities and professional colleges thus have great responsibilities and oneness rests squarely on them.
mstitutions realized this sooner and that's how Chinese universities have taken a big leap in the world ranking
s The awareness has come to Indian universities too although we are almost nonexistent in first hundred rank. Still the
is encouraging, because seriousness towards quality, innovation, and research in education is visible at many
At government level also they have realized that the change could be faster with private participation and that's
aw private universities and institutes have emerged in last one decade plus.

University is the first private university of MP. Nurturing talent to promote research driven education and
research oriented culture is most essential part of our mission and vision. To underline our seriousness, in very
=t six month of inception, University organized a mega national conference, on 17-18 Nov. 2011- “eTrendZ” where 60
from across the country were presented by research scholars, academicians, industry experts and scientists. Now
@ the later part of the year we are launching our own technology and management Journal. A journal is an effective
which motivates scholars to publish their findings, results and conclusion, share with others and also get them
ated and reviewed. Going by overwhelming response we received in terms of contributions from all nooks and
mers. I feel we have motivated many scholars. We have selected 21 articles for our inaugural issue. Research has many
jons. It should not only quench the thirst for knowledge but should also aim at enabling the society and
wering the technology for good of mankind. Nano technology has great potentials to bring in new turning point in
emergy sector, space technology and medical applications and relates to almost all the disciplines of science and
emgineering. We have couple of research papers from scientists of CEERI Pilani who are engaged in massive projects in
Nano fields. There are papers from other emerging fields in electronics, computing, mathematics, civil and management
2lso but one common aspect which binds them together is strong research component.

Credit for this significant mile stone of launching a journal in AISECT University goes to all team members of the
editorial board and faculty/ staff who have put in tremendous efforts. Appreciations go to authors also who contributed to
this journal. I am sure; meaningful research papers published in this journal will not only set a bench mark of quality but

2lso motivate students towards research.

Prof. V.K. Verma
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WAVELET TRANFORMATIONS & ITS APPLICATIONS IN DIGITAL
IMAGE PROCESSING :

A.11.M. Jaffar Iqbal Barbhuiy

Manimala Singha

K. Hemachandran

Department of Comp Science Department of Comp Seience Department of Comp. Science

Assam University
Silchar, Assam, India
jaffar.igbal84@gmail.com

Abstract

Image processing based on the continuous or discrete
image transforms are classic techniques. The image
ransforms are widely used in image filtering, data
description, etc. Considering that the Haar anc Morlet

fumctions are the simplest wavelets. these forms are used in,

many  methods of discrete and

Wavelets transforms are widely used in many

image  transforms
processing.
research areas and its advantages over conventional
Fourier transform as it takes less time and individual
wavelet fumctions are localized
iransform cannot. In  this
dissimilarities between wavelet transform and Fourier
transform also  discussed. the
applications of wavelet transform in many areas like face

in space but I‘ourier

study, similarities  and

are Furthermore,

recognition, fingerprint analysis, image compression and

image denoising are disc ussed.

Keywords:- wavelet transform, image filtering, data
description.

1. INTRODUCTION

The word “wavelet” has been introduced by Morlet and
Grossmann [1] in the carly 1980s. They used the French
word ondelette, meaning “gmall wave” originated from the
study of time-frequency signal analysis. wave propagation.
and sampling theory. Morlet first introduce the idea of
wavelets as a family of functions constructed by using
translation and dilation of single function, called mother
wavelets, for analysis of nonstationary signals. Wavelets
are a mathematical tool that can be used to extract
information from many different kinds of data. mcludimg
audio signals and 1mages. The subject of wavelet analysis
deal of

mathematical scientists in various disciplines. It 1s creating

has recently drawn a greal attention  from

4 common link between mathematicians. phy sicists. and
clectrical engmeers with modern application as diverse as
wave propagation. data COMPIESSION, 1mage Processing.
patlemn recognition. compuler graphics and other medical
image technology. Sets of wavelets are generallv needed Lo
analvze data fully. The wavelet transform decompose the

signal with fimute energy i the spatial domain mto a set of

function as a standard n the modular spatial domain of

orthogonal. Then we analvze the charactenistics ol the

Assam University
Silchar, Assam, India
n.manimala888(@gmail.com

-

h

Assam University
Silchar, Assam, India
khchand r_an@rediﬁmail.com

signal in the modular spatial domain. Compared with the
traditional Fourier analysis. the wavelet transform can
analyze the function m the modular spatial domain and
timing domain which has better local capacity of the
frequency and tme. It 1s the development and sublimation
of Fourier transform, which has a lot of advantages.

The main objective of wavelet transform is to define the
powerful wavelet basts functions and find efficient methods
for their computation, Fourier methods are not always good
tools to recapture the signal or image, particularly if it 1s
Too much Fourier information 1s
The
wavelet analysis is done similar to the Short Time Fourner
Transtorm (STFT) analysis. The signal to be analyzed 15
multiplied with a wavelet function just as it is multipled

highly non-smooth.
needed to reconstruct the signal or image locally.

with 2 window function in STFT, and then the transform 15
computed for each scgment generated. However, unhke
STFT, in Wavelet Transform, the width of the wavelet
function changes with each spectral component. The
Wavelet Transform, at high frequencies, gives good time
resolution and poor [requency resolution, while at low
frequencies, the Wavelet Transform gives good frequency
resolution and poor time resolution In these cases the
wavelet analysis is often very effective because 1t provides
a simple approach for dealing with the local aspects of a
signal, therefore panicuiaf properties of the Haar wavelet
transforms allow to analyze the original unage on spectral
domain effectively. Wavelet transforms have advantages
over traditional Fourier methods mn analyzing physical
situations where the signal contains discontinuities and
sharp spikes. Wavelets were developed ndependently m
the fields of mathematics. quantum physics. electrical
Cheineering, and seismic geology.

The first Literature that relates to the wavelet transform 18
Haar wavelet. It was proposed by the mathematician Alfred
Haar in 1909[2. 3] However, the concept of the wavelet
did not exist at that time. Until 1981, the concept Was
proposed by the gmph}'si&:‘s{ jean Morlet [1-10]. Later.
Morlet and Grossman invented the tenn wavelet m 1984,
orthogonal
the

second

[4-7}]: As

was the only
Fortunatelv.

Before 1983, llaar wavelet

i s g
wavelet  known to the people(2-3]
Mathematician  YVes Meyer constructed  the

= N e aRs
orthogonal wavelel called Meyer wavelet 10 1985




more and more scholars joined in this field. the Ist
international conference was held in France m 1987[8].

[n 1988, Stephane Mallat and Mever proposed the concept
of multiresolution [9] In the same year, Ingnd Daubechies
found a systematical method to construct the compact
support orthogonal wavelet. In 1989, Mallat proposed the
fast wavelet transform. With the appearance of this fast
the had
applications in the signal processing field [10].
Summarize the historv. We have the following table:

algorithm, wavelet  lransform numerous

1910, Haar famihes, which was proposed by the

mathematician Alfrd Haar, Haar wavelet i1s the first
literature relates to the wavelet transform, but the concept
of the wavelet did not exist at that time[2-3].

1981, Morlet, wavelet concept, which was proposed by
the geophysicist Jean Morlet | 1-8] ;

1984, Morlet and Grossman, “wavelet”. Morlet and the
physicist Alex Grossman mvenied the term “waveletT[1].

1983, Mever, “orthogonal wavelet”. Before 1985, a lot of
rescarchers thought that there was no orthogonal wavelet
except Haar wavelet. The mathematician Yves Meyer
constructed the second orthogonal wavelet called Meyer
wavelet in 1985[1-10].

1987, International conference in France, which is the 1st
international conference about Wavelet transform [1-10].

1988, Mallat and Mever, multiresolution. Stephane
Mallat Meyer  proposed concept  of
multiresolution[1-10].

and the
1988, Daubechies, compact support orthogonal wavelet.
Ingnd Daubechies found a method to
construct the compact support orthogonal wavelet [3].
1989, Mallat, fast With the

appearance of thus fast algorithm, the wavelet transform

systematical

wavelet transform.

had numerous applications i the signal processing field

[10].

II. BASIC DEFINITIONS AND AN
OVERVIEW OF WAVELET

TRANSFORMS

A wavelet 1s a mathematical function used to divide a given

function or continuous-ime signal mto different scale
= T m—

components. Usually one can assign a frequency range to
cach scale component. Each scale component can then be
studied with a resolution that matches its scale. A wavelet
transform 15 the representation of a function by wavelets
The wavelets are scaled and translated copies (known as
“danghter wavelets”) of a fimte-length or fast-decaving
oscillating wavelform (known as the "mother wavelet”)

5‘?iu;‘-\q{: (e
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Where & 15 a wavelet function, a. 15 a scaling parameter

which measure the degree of com pression or scale. and b, 1s
a translation parameter which determines the time location
of the wavelet.

Wavelet transforms have advantages over traditional
Fourier transforms for representing functions that have
discontinuities and sharp peaks, and for accurately
deconstructing and reconstructing finite, non-periodic

and/or non-stationary signals
A WAVELET VS FOURIER TRANSFORMS

Similarities between Fourier and Wavelet Transforms, the
Fast Fourier transform (FFT) and the discrete wavelet
transform (DWT) are both linear operations that generate a
data structure that contains segments of various lengths.
The mathematical properties of the matrices involved in the
transforms are similar as well. The inverse transform
matnix for both the FFT and the DWT is the transpose of
the original. As a result. both transforms can be \’iu‘:"\-‘cd asa
rotation in function space to a different domain. For the
FFT, this new domain contans basis functions that are
sines and cosines For the wavelet transform, this new
domain contains more complicated basis functions called
wavelets. Both transforms have another similarity. The
basis functions

are localized in frequency,

mathematical tools such as power spectra (how much

making

power is contained 1n a frequency interval) and scalegrams
useful at picking out frequencies and caleulating power
distributions.

The most interesting dissimularity between these two kinds
of transforms 15 that individual wavelet functions are
localized 1 space. Fourier sine and cosine functions are
not. This with

localization of frequengy, makes

locahzationn feature, along wavelets'

many functions and operators using wavelets "sparse”

when (ransformed into the wavelet domam  This

sparseness, n turn, results in a

number of useful
apphcations such as data compression, detecting features n
mages. and removing notse from fime series

II. DISCRETE WAVELETS

TRANFORMATIONS

The Wavelet Sertes is just a sampled version of Continuous
Wavelet Transform (CWT) and its compulation may
consume sigmhcanl amouwnt of ume and resources.
depending on the resolution required. I the function being
expanded 15 a sequenee of numbers dike Samples of a
continuous function 1(x). the resulting coefficients are

called the Dhiscrete Waveldt Transtorm (DWT) of Kx)ln

T T R TR
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this case. the series expansion of wavelet transform 1 one

dimension 1s given below.
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Here, f(x). '-’?;g,_lii?;}*md ¥ :i{;’{} are functions of the discrete
variable x=0.1,2 M-1.

For Haar wavelets, the discretized scaling and wavelet
functions employed mn the transform (called the basis
functions)correspond to the rows of MxM Haar
transformation matiix. The transform 1s composed of M
coefliccients, the munimum scale is O,and the maxunuwmn
scale 1s J-1 The coefficients defined 1n equation (2) and (3)
are usuallv called approximation and defail coefficients
respectively [11].

The discrete wavelet transform in two dimensions of
functions f(x,y) of size MxN 1s then

Wy (oo m e S Bk . ey g )

‘r.i'%i{\t,a i .'1:t = ‘L P ?:7’5: ?:1 "‘gjman. (’.ﬁr }“j
TR Y YAy
im RV,
Where in the one-dimensional case, j, is an arbitrary
starting scale and the Wy, {kqw;} coeffients define an
approximation of f(x.y) at scale j. ¥k{m. u coefficients
add honzontal, vertical, and diagonal details for scales
1= i, and 115 a superscript that assumes the values H.V, and
D [11].
The Discrete Wavelel Transform (DWT). which 1s based
on sub-band coding 1s found to yield a fast computation of
Wavelet Transform. It 1s easy to implement and reduces the
computation time and resources required In CWT, the
signals are analvzed using a set of basis functions which
relate to cach other by simple scaling and translation. In the
case of DWT, a time-scale representation of the digital
signal 1s obtained using digital Niltering techniques. The
signal to be analvzed 1s passed through filters with different

cutoff frequencies at different scales{11]

IV. APPLICATIONS OF WAVELET
TRANSFORM IN IMAGE
PROCESSING

Technology & Management Journal of AISECT University

Wavelets are a powerful statistical tool which can be used
for a wide range of applicaii(ms Wavelet transforms are
now being adopted for a vast number of applications, often
replacing the conventional Fourier Transform. Wavelel
Transforms (WT) can also be used in the field of Tmage
compression, Feature extraction. image denosing and other
medical image technology.

Many areas of physics have seen this paradigm shift,
including molecular dvnamics, astrophysics, density-matnx
localization, seismic geophysics, optics, turbulence and
quantum mechanics. This change has also occurred m
image processing, blood-pressure, heart-rate and ECG
analysis, DNA analysis, protein analysis, climatology,
general signal processing, speech recogmtion, computer
graphics and multifractal analysis. Some of the important
applications of wavelet transform are described here.

A. FINGERPRINT RECOGNITION

Fingerprint verification is one of the most reliable pers?ﬂnal
identification methods and it plays a very important role in
forensic and civilian applications. For automatic
identification, it is one of the oldest and most rehable
methods because of nvanance of the fingerprint features
over the age of the subject. Facsimile scans of the
impressions are distributed among law enforcement
agencies, but the digitization quality is often low. Because
a number of jurisdictions arc expenmenting with digital
storage of the prints, incompatibilities between data formats
have recentlv become a problem. This problem led to a
demand in the criminal justice community for a digitization
and a compression standard, To overcome this problem.
Federal Bureau of Investigation (FBI) has proposed a
standrard for image compression using wavelets known as
wavelet Scalar Quantizatign (WQS). This widely accepted
in the mdustry as the defacto standard which has collected
about 30 mullion sets of fingerprints [12. 13]. Other papers
of wavelets transformation in fingerpnnt recognition are
[14] and [15] Shashi et al [13] proposed a Discrete

Wavelets Transformation based Fingerprint Recognition

_=using Non Minutiae Features The features of fingerprint

such as Directional Information, Centre Area and Edge
Parameters are extracted from DWT. Pokhnval et al [15]
proposed an algorithm of fingerprint verification based on
wavelets and pseudo Zermike moments Wavelet was used

to denoise and extract ndges. =

B. IMAGE COMPRESSION

[mape compression s one of the most «impbrtant and
successtul apphications of the wayelet transtorm  The rapid

increase in the range and use Of electronic 1maging justifies

n
L2




attention for systematic design of an image compression
svstem and for providing the mnage quality needed in
different apphcations.

Image compression algorithms aim to remove redundancy
mm data mm a way which makes image reconstruction
possible.” Tlus basically means thal image compression
algorithms try to exploit redundancies in the data: they
calculate which data needs to be kept in order to reconstruct
the original image and therefore which data can be "thrown
away’. By removing the rlcdundanl data, the image can be
tepresenied in a smaller number of bits, and hence can be
compressed. Grgic et al. [16] presented a comparative study
of different wavelet-based 1Inage COMpIession systems.

Discrete wavelet transform is adopted to be the transform
coder in both JPEG2000 [17] and still image coding and
MPEG-4 [18] stll texture coding. JPEG2000 is the
emerging next generation still image compression standard.
JPEG2000 1s to be delivered and agreed as a full 1SO
International Standard by the end of the year 2000 With
the inherent features of Wavelet transform, it provides
multi-resolution  functionality and better COMPICSSIOn
performance at very low bit-rate compared with the DCT
(Discrete Continuous Time)-based JPEG standard [19)].

C. IMAGE DENOISING

An image is often corrupted by noise in its acquisition and
transnussion. Image denoising is used to remove the
additive noise while retaining as much as possible the
important signal features[20]. Wavelet transform provides
us with one of the methods for image denoising. Wavelet
transform, due to its excellent localization property, has
rapidly become an indispensable signal and 1mage
processing tool for a variety of applications, mcluding
denoising and compression. Wavelet denoising attempts to
remove the noise present in the signal while preser ving the
signal characteristics, regardless of its frequency content.

1) Wavelet Thresholding

Wavelet thresholding (first proposed by Donoho{21]) 15 a
signal estimation technique that exploits the capabilities of
wavelet transform for signal denoising 3
It removes noise by killing coefficients that are
insignificant relative to some threshold. Researchers have
developed various techniques for choosing denoising
parameters and so far there 1s no “best” universal threshold
determination technique

Yansun et al [22] mtroduced an effective wavelet
transform domam noise filtration techmque. This filter
preserves edges and removes noise Noise is preferentially

removed from the wavelet transform data at a given scale
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by comparing the data at that scale to the correlation of the
data at that scale with those at larger scales. Features are
identified and retained because they are strongly correlated
across scale m the wavelet transform domain Noise is
identified and removed because it 15 poorly correlated
across scale in the wavelet transform domam  Features
remamn relatively undistorted because they are very well
localized in space in the wavelet transform domain;
therefore, edges remain sharp after filtration.

D. FACE RECOGNITION

Face recognition in our life such as identification of person
using Credit cards, Passport check, Criminal investigations
etc. The human face is an important object in 1mage and
video databases, because it is a unique feature of human
beings and 1s ubiquitous in photos, news videos, and video
telephony. Face detection can be regarded as a more
general case of face localization. In face localization, the
task 1s to find the locations and sizes of a known number of
faces (usually one). In face detection, one does nol have
this additional mformation. There are several application
areas where

Automated face recognition is a relatively new concepl.
Developed in the 1960s. the first semi-automated system
for face recognition required the administrator to locate
teatures (such as eyes, ears, nose, and mouth) on the
photographs before it calculated distances and ratios to a
common reference point, which were then compared to
reference data. In the 1970s, Goldstein, Harmon, and I esk
[23] used 21 specific subjective markers such as hair color
and lip thickness to automate the recognition Face
recognition can be used for both verification and
identification (open-set and closed-set). [24] Proposed face
recognition using Linear Discriminant Analysis (1L.DA)
with wavelet transformation. LDA is one of the principal
techniques used in face recognition systems. LDA 15 well-
known scheme for feature extraction and dimension
reduction. LDA using wavelets transform approach that
enhances performance as regards accuracy and time
complexity.

— V. CONCLUSION

In this review paper. an attempt has been made to study the
wavelet transform and its applications in digital 1mage
processing. Some of the equations of discrete wavelet
transform are descnibed The review was conducted to
study the different surtable areas of wavelet transforms and
1s applications in ¢

higital image processing
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Abstract

Nunmierical analysis is used to solve those algebraic and
Iranscendental equations, which are difficult to solve by
usual  Mathemartical methods. Methods [ike Bisection,
Reguda falsi and Newton-Raphson are generally used Jor
this purpose. Among these meihods, Newton-Raphson s
considered as best. but ji Jails where the Junction has the
point of inflexion in the domain of interval T, he present
method removes this difficulty. The main advantage of the
developed method is that there is no need of checking the
initial abscissas that vanishes the derivative qf which the
Newton-Raphson method fails.

Keywords:- Numerical analysis, Algebraic equation,

Transcendental tquation, Conventional numerical

method.

L. INTRODUCTION

A frequent problem i defining the theoretical concepts of
applied Enginecrmg and allied sciences s the solution of
the equations in the form £ x) = 0 that especially contain
the mixture of algebraic and transcendental functions
However, there may be problems that contains purely non-
Inear equation ang m particular have the lerms superior to
Quadratic  ordey or

transcendental nature,

may be problems of purely
Iterative methods like Bisection,
Regula fals; and Nc\\lon—}{aphs
obtain the dpproximation of sugl
Cquations [1-6]

evaluation are discussed in the folloy

on are often applied to
! non-hnear mathematical

ving paragraph.

S| Bisection method

: _eft"f,m =0 is an equation whage solution needs (o pe
- evaluated 167X is a contmuous iy the closed mierval
{(Xo, Ao} containing the rey oot thereby allots opposite
Signto £y ) and £y Tespectively,

then there must exjsts
at least ope Toot between

165e pomts which can be

The basic assumptions  underlving - 5™
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approximated by their arithmetic mean. The root obtained
n this way is more nearer to the real root of the equalion.
The procedure is repeated to get the final rool at the desired
level of accuracy.,

1.2 Regula falsi method

It 1s the modified form of bisection method containing the
same theoretical bases. This method consists of refining the
part of the curve between the domain points by means of
the chord Jomning these points and their intersection with X-
axis.

L3 Newton-Raphson method
This method involves the expansion of Taylor’s series by

neglecting the terms of second
Geometrically,

and higher order.
the method consists of finding the
intersection of tangent line with X-axis. This method works
comparatively faster than other two However, it yields
undefined result at the pomt where the derivative of the
function vanishes

Il. THE PRESENT METHOD

The aim of the Proposed method 1s to present an mnnovative
concept to solve all linear and nonlinear Or lranscendental
functional problems free from derivatives. This method
femains give the defined result
conventional

where the best level
method  of Newton-Raphson fails The
method has been developed by assuming the function f (X)
fo be continuous and differentiahle within each point of jts
domam and at least in the part of domain in which the rea]
root of the equation lie.

21 Principal of the present method

Let the function defining the equation f k= s
continuous and differentiable in s domain and at least
the part of domain in which-the real root of the equation

lies. The strategy of basic pfincipal is clear in ligure -1 Let
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L (X, f(X,Dand M (X, f (X)) are two points such thdt f o XU ‘L] / i A1) oS
- e diney = £ : ) (6)
(Xer and 1(X;) are opposite in sign and the ordinaie of {1 (R % ] e e [f N |
i e - S e s 4 LAY Yk —x) YA [
given equation £ (x) = 0 follows the mequality | f(Xo) | 9] 7 XX b exlbe) ia ]‘ AN ),
X! These coordinates can be used to find the solution of the
targeting type of problems Here, the abscissa represents
Y the iterative formula whereas, the ordinate defines the value
+

of absolute error for the confronting problem. The method
L (Xa, f(X}) 1s termed as “Slope bisection method™ because it 15 based

on the bisection of the slopes of the tangent and non-
b tangent lines.

1]
(]

Iteration Algorithm

g The process algorithm has been capsulated in Fig. 2. The
A

basic terminologies assisting the algorithm are discussed

= -ymx,.f{m} - below.

I. Choose two pomnts X, and X, such that f (x,) and f (x,)
Figurel: The geometric interpretation of proposed formula are opposite in sign. Here, the nomenclature of the
points (X, £ (xg)) and (X,, [ (x,)) are assigned by
obtamning the magnitude values of the ordinate at these

points for given equation {(x) = 0 such that |f{(x,)] <|f

Clearly, the equation of the Iine .M will be
fX) -fXp)=m (X-Xr+C (1)
Where, C is the length of the intercept made by the line on

_ : (Xa)l
: f(X,,J“f ()lo) 2. Get the roots of the unsolved equation from equation
Y - axis, and m, = - represents the
a4 X (0).
a o z v = X
: 3. Abscissa obtained mn this step defines either X, or X, of
slope of the line. ; :
- : = the next step. The choice of new abscissa depends on
Let, a tangent is drawn through the point M. The slope : : . : :
. : e the magnitude of the distance of the new value of the
bisector of the line containing . & M and the tangent at M . :
: : _ : : : _ root from X, and X,. In particular, only the coordinate
1s obtained. The equation of this slope bisector will be ; : : :
with greater distance 1s replaced keeping the other
. : intact.
i) ):Tj +1 (JX'Q_}_(X_/Y Y50 4. The process is repeated to get the resull from mext
= : g 2 3 iteration, which in tum will give more exact result
5 The process terminates yghen required level of
’)(f( X)=fx.) accuracy 1s obtained. -
e 3) :
It passes through X - axis and meets it at the point “A”. The
value of abscissa correspond to this point gives the initial e A TR
approximation of the root of the given equation which |
. b e et ooy ) Ligarng e Formu b detined in e ation (510 I
comies out to be, ﬁ'l gaithe nextrood X i
21(X;) ik
A= aal o { 4) 2 e
Y m+ ()\ )

Substituting the value of m; we obtam,

Lethis to be the X o naxt LA this i) 02 The A, oF naxt
e ALOn Step Aeration step

=y MK XD
[FOO-FOO rOOX-X)

Thus the projection from the point A on the curve meeting

Thoners Posr [
SLCUTROY S
ltain

o
it at the pourt 1 has the Coordinates,

Fio 2 Flow Chart of the Processing steps
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iIl. NUMERICAL RESUL TS AND
DISCUSSIONS

In this section, the efficiency and accuracy of the method is

illustrated by the mhm\mu examples. This section has been

divided to discuss the said two types of problems

Typel- Problems containing non-transcendental terms or
say purely algebrmc terms

Example 1. At first consider a general non-linear problem
of cubic order

X*-2X-5=0 (7)

Here we take /(X) = X° -2X-5. Estimation of (2} and f(3)
prove that their values are opposite signed with |f (2)| < If

(3)1 In this regard we allot X, = 2 and Aq =3 as the intial
approximation to start the iteration step. ‘The results are
calculated from the defined algorithm and the different

outcomes are capsulated in Tablel.

Table 1 Present mclhod to ao]xc X 2X-—3 =

Ite;a:‘mn xa el e (g
1 2.000000 | 3.000000 | 2.074074 | 0 225931
2 2.000000 { 2.074074 2.097800 | 0.036323
3 2.097800 | 2.074074 2.094536 | 0.000176
4 2.097800 | 2.094536 2.094554 | 0.000033
x 2.094554 2.09"-153{‘_)J 2094551 | 0.000000

Example 2. Another general problem of same sequence 1s
considered in equation (8).

X = JX T = 0

Adopting the same process through f (Y} -
assigning Xy = 2 and X', =/
are shown in Table2

(8)
v gy ! and
at the start, the results obtained

Table 2: Present method to solve X — 4% +l1=190

lterdtmn .X.,—_'_ X5 T X ifLXL

No.

1] 2:000000 | 1.000000 | 1818182 | 0262309

Z 2.000000 | 1.818182 | 1 866150 | 0034300

3 L.86G150 | 1818182 1860718 | 0.000358

- L.866150 | 1 860718 1.860818 | 7.80F-05

5 1 800818 | 1.860718 1 860R0G | 2 56F-09

6 1860818 | 1.860806 L.8GUSGLG | 4. 17E-10

_____7____ _l._Xf}H_H('Jﬁ 1.8G0BOG | [.860806 I 0000000
?}'pe’}

~Problems containin 8 transcendental terms
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Example 3. Lnnxtdq a problem incorporating exponernitial
function

xe'-2=0 (9)
The various results for f(X) = Y ¢" -2and X, = ] and X, =0

are shown i Table3

Table 3: Present method to solve xe*-2=0

Iteration | X, X X RN
No. - | . 1
1 1.000060 { 0.000000 | 0.823839 | 0.122278
2 1.000000 | 0.823839 | 0.859272 | 0.029122
3 0.859272 | 0.823839 | 0.852549 | 0.000244
4 0.859272 | 0.852549 | 0852622 | 7.36L-05
5 0852622 | 0.852549 | 0.852606 | 1.11E-09
6 0.852622 | 0.852606 0.852606 | 4 80E-10
7 0.852606 | 0.852606 | 0.85260G | 0 000000

Example 4. Another type of problem of non-natural log is
considered below.

Xilog X =17 L10)

Here, f(X) =X log)y X -1.2 Since f(2) and f(3) are
opposite in sign and |f (3)] < |f (2)], so we consider X, = 3
and X, =2 at the start. The iterative results are shown m
Table 4.

Table 4: Present method to solve X log, X = 1.2

Iteration No. o Xy | e
X o 600 '

1 3.000000 2.000000 | 2.734175 0:005641

2 3.000000 2734175 2.743356 0.002364

3 2743356 2734175 2.740646 4.04E-07
4 2.743356 2.740646 2.740646 2.911-07

5 2.740646 2.740646 2. 740646 1.78E-15

f 2 740646 2.740646 2.740646 422E-15

7 2740646 2.740646 2 740646 | 0 fl'i'lf“if.ilfil

The correct value of the root and the absolute value of error
are shown in the corresponding tables at the last two
columns. [Hustrated examples shows that the proposed
formula has a good level of a iccuracy gives the result within
the limited iterative steps.

3.1 Superiority and Advantages over others

In many ways the proposed method is superior to the
generally used conventional methods. This is proved by the
following discussion. Consider 1 quadratic equation A~-

I=0. | Cleatly.  we fake f (X}

hence f'(X) = 2

2X et we require the negative root of

e -.\.1 2 l and

this problem. So. we progded further by finding ' ¢-2) - 3
&f(0) = -1 Clearly, we assign Y, ~ 0
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Here Newton's formula becomes undefined at the first
iteration and we cannot work further with this 1mtal
approximation. In the same case if the method of false
position 1.e. Regula falsi method is applied by taking the
two initial abscissas to be -2 and 0. the first iteration result
will be -0.5. Bisection method gives the result for same
chosen values to be -1. On the other hand, starting the
proposed formula by taking Xp = 0 and X', = -2, the first
approximation gives the correct solution 1.e. -1. This result
shows that the proposed formula mns smoothly in those
cases where Newton’s methods either diverges or becomes
undefined.

Revisiting the same problem by taking two new abscissas
tobe 0.1 and -2 Since f(-2) = 3 & (0.1} =
value of X, considered for Newton-Raphson method will be
0.1 that yields the first approximation result to be 5.05.
When the same initial approximations arc applied on
Regula falsi method the first approximation result comes ©
be -0.420105. The use of bisection method shows the result
to be -0.95.

Inspite this, when the same result is obtained by the
proposed formula by taking X, = 0.1 and X, = -2, the first
iteration result comes to be -1.0647. Out of these results,
proposed model gives the most reliable result which 1s most
near to its real root x = 1 However in this case the result is
comparable with bisection method.

IV. CONCLUSION

I'he sensitive analysis done in this paper suggests that the
existing formulas to obtain the roots of the equation
through Numerical methods have certam limitations. The
present formula overcomes these drawbacks and gives the
resull comparative to above methods but with faster
convergence The major conclusions are as follows
1. The result obtained by this formula 1s hghly
perceptible  There is no need of checking the

initial abscissas that whether the denvative of the

function will give well defined resull or not as,

required m Newton-Raphson method

-0.99. so the

(6]
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2. It works uninterruptedly at the pomt at which
Newtons Raphson method fails for example at the
point where derivative becomes undefined.

3. The algorithm defining the process 1s very easy
that can be easily coded.

4. Any equation - Algebraic, transcendental or the

equations containing the terms of both can be
easily solved with the same approach.
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Abstract
Our paper deals on the topic of ‘Intelligent Information

There are many  processes for extracting
knowledge form a

Retrieval "

complete  information system. As
observed, in many cases, real life problems are uncertain.
We may categorize such problem under the imcomplete
mformation system. Jt is difficult to deal with those systens
having knowledge having ‘inconipleteness’ (some values in
dataset is missing) and ‘inconsistencies’ (ambiguities and
contradicting values in dataset) in nature. Hence, the
process of knowledge and information extraction becomes

more challenging where reql time data are incomplete.

Rough Set can be used as a tool for clustering and handling
incomplete information. In this paper we have defined and
discussed on some of the known properties of Rough Set
and we have implemented the tool 1o Lenerale information
Jor a software engineering process. Planning for delivery
and installation for any software requirey planning for
procurement of hardware, software, and skilled manpower
(software developers). The process

of delivering the
softwan

e also consists of preparing the documentation and
manuals, and planning Jor training. Scheduling for delivery

and installation within the deadline and estimated coast, on

the other hand requires the preparation of a time table for
putting the sysiem in place. Jt is desirable in many cases,
that the new software s installed while the old system siifl
Operates, as the automation Svstem need (o

be running. We
have studied and o wlvzed our proposed technique for one

such software, i.e COA. COA (Control Office Application)
runs for CRIS (Centre Jor Raihvay Information .S'_L's."e:fr) r.g? i

Indian Raitvay. COA mainly deals with the automation of

Arrival, Departure and running of the trains. Earlier (RIS

implemented and succeeded in another project ie. FOIS

(Freight ( dperation Information Svstem). This is one of the

Asia’s biggest Networks n any organization. I oy

analvsis, we observed that, selecting f':‘a‘r'):'unr_mm.ujj' Model
as SDLC for up gradetion and modification of this p

may gives a better result. Ji was also observed that.
selection of appropriate  skilled manpower (sofhvare

function 2,

oCesy !

the order of values in this s¢

INFORMATION EXTRACTION

Prasanta Kumar Padhi
Team Leader and SPOC
Sysnetglobal Technology (Pvt) Litd
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developers) is one of the key factors for success and in-time
delivery, when SDLC-Evolutionary Model is Jollowed.
During the process of selection of appropriate skilled
manpower, it was found that the dataset consist of some
missing, incomplete and uncertain information. Hence, we
proposed and used Rough Set as a tool Jor classification,
cluster and 10 generate knowledge, which can be used Jor
software procurement planning.

: %
Keyword:- SDLC, Evolutionary Model,
Information System and Rough Set.

Incomplete

I.  INTRODUCTION

A. Information System

A special kind of approximation space 1s require, when
classifying objects on basis of their properties and we
identify properties with some attnibutes, characteristics of
these objects with each attribute a set of value 1s associated.
Description of an object is given when one value for each
attribute is chosen [11], [13]). The above idea can be
expressed more preciously by means of the notation of an

- information system introduced in Pawlak in 1981 By an

nformation svstem” S we mean an ordered quadruple,
S=(U.Q.V.p). where U s the set called Universe of S
= Element of U are called objects: Q 1s a set of attributes,
Vi= U .t } 15 a set of values of attributes - V. will be
called the domain of q and p -/ x O -V 1s a description
function such that plx.q)e lq forevery e Qandxe U
We  introduce

function £, 0 -1 such that

P.(q)= p(x.q) for everyge Qand x e U, £, will be

called the description of x in S. For sake of sim licity .
p ;

will be written as sequence of attribute
aluesV |V . Vs assuming that ¥ &V _of course.
s e £ i ! q

quence s mmmaterial we sS4y
¥
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{hat objects X. V€ U/ are mdiscernible with respect to
ge Q@ in A4 it pg)=p(q), and we shall write

X certainly & is an cquivalence relation. Objects

)i'.}.. *
i

x. v€ U are ndiscernibie with respect to £ C J m S.1n
svmbols Pocg S }% In particular, if P=(J we say that x
and y are indiscernible in S and write Xy instead ofxé-y_

Obviously, /18 an equivalence relation, thus each

information system S = ([/,Q,V, p) defines uniquely an

approximation spaceAS Z(U:g“j', where .§'J‘ is the

indiscernibility relation generated by the information

system If x€ U/ and p_is the description of x in S, then

that P

we  assune is also the description of the

equivalence class of the relation §/ contaiming x. we say
that the subset X' < [ 1s describable in 8 iff Y is definable
in A&- if X 15 undelinabl® in AS, X will be called
nondescribable in S. Description of a describable set in S
consists  of all description of its elementary  sets.
Description of an empty set is denoted by §/ .

B. Data Representation and its Relationship

A data set can be represented by a table where each row
represents. for instance. an object, a case, or an cvent.
Everv column represents an attribute, or an observation, or
a property that can be measured for each object; 1t can also
be supplied by a human expert or user. This table 1s called
an information syslem.

The choice of attributes 1s subjective (they are often called
conditional attributes) and reflect our mtuition about factors
that influence the classification of objects. The chosen
attnibutes determine m turmn primitive descriptors  that
provide intensions of primitive concepts.

In manv cases the target of the classification, that is, the

family of concepts to be approximated 15 represented by an
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theory 15 a new approach to deal vagueness and uncertamty,
and from a practical point of view, il is a new method of
data analvsis {2]
‘This method has the following important advantages:
It provides efficient algonthms for finding hidden
patterns in data;
e [t finds reduced set of data (data reduction);
o [tevaluates significance of data;
e ]t generates minimal set of decision rules from data;
e Itis easy to understand;
o It offers straightforward interpretation of resulis:
It can be used in both qualtative and quantitalive
data analysis; and
It identifies relationship that would not be found by
using statistical methods.
Rough set theorv overlaps with many other theorics, such
as fuzzy sets, evidence theory and statistics. Nevertheless,
it can be viewed in its own right as an independent,
complementarv and non-competing disciphne. The rough
set methodology has found many real hife applications n
various domains. It seems that the rough sets approaches
can also be used in legal reasoning, particularly in drawing
conclusions [rom factual data.
According to the nterpretation of Pawlak, knowledge about
an umiverse can be considered as one’s capability to
classify objects of the umverse. By classification of an
umiverse U, we mean a set of subsets
i i=1.2 . nloflUsuchthat CinCj=wpfori#]

and UCIZU ;

=1

Let ReUxU denote an equivalence relation on U, that is, R
15 a reflexive, symmetrie and transitive relation. The
equrvalence class of an element xe U with respect to R 18
the set of elements ye ' such that xRy [f two elements x, y
i [ belong to the same equivalence class then we say that
v and y are indistinguishable with respect to relation R. The
pair aprd (U, 1) 1s called an approximation space. [t 1s

well known that an equivalence relation induces a partiion

additional attribute d called decision. Information sy stems sl L mto disjoint equivalence classes. Also, corresponding

of this kind are called decision systems and they are writlen
down as triples A = (17 4, d).

II. DEFINITION & PROPERTIES OF
ROUGH SET

The concept of rough set is another approach to deal with
unperfect knowledge. It was introduced bv Z. Pawlak in
1982 (|39))

From a philosophical pomt of view. rough set

to every partition on U there 1s an cqu@\"ﬁicnce relation,
which has these partiions as its equivalence classes. It
defines the quotient set IR consisting of all equivalence
classes of R. The equivalence class [x/R, containmng x plays
dual roles It 1s a subset of U4 considered in relation to the
universe. and an element of U/R 1f considered in relation to
the quotient set. The empty set @ and the equivalence
classes are called the clemientary sets. The union of one or
more clementary sets are called a compound sets. The

familv of all compound scts 1§ deno

-

ted by Comp(apri. 1t 1s



a sub-algebra of Boolean algebra 2U formed by the power
setof U [1]451/6]

Given an arbitrary set AU it may not be possible to
describe 4" precisely in the approximation space aprR
=(U, R) Instcad one may only characterise * 42 by a pair of
lower and upper approximations. This leads to the concept
of rough sets. We define,

RA=U{YeU/R:Y c A}; and
RA=U{Y € U/R:¥ nd= ¢}, Where,

KA and RA are respectively called the R-lower and R-
upper approximation of A with respect to R [2]. It can be
noted that RA={xe U : [xR ] G A} and

RA = ixelU :[x]ﬁ NX # (p}.
The set BN, (A]:EA - R4 is called the R-

boundary of 4. The set R4 consists of al] those elements of
U which can with certainty be classified as elements of 4,

employing the knowledge R The set RA consists of all
those elements of / which can possibly be classified as
elements of A, emploving the knowledge R Set BNR(4) is
the set of elements which cannot be classified as either
belonging to A or belonging to -4 having the knowledge R.
We say that a set A is R-definable if and only if

RA=RA Otherwise A% S & R-rough [7], [8].
[10}, [12].

r CrANLIES Bof Knowl eoge

t The uniwerse of otyects !

Jig: Lower and Upper Approximation of RS

lI.  COA (CONTROL OFFICE
APPLICATION)

COA stands for Control Office Application; here this
application s totally projected by the main IT vendor
Centre for Railwax  Information Svstem  (CRIS) of

Indian Railway This COA project 1s to computenize the
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Armival/Departure of the tram. The mformation generated is
used for vanous purposes by Indian Railways. This project
is presently implemented in 67 Division of the Railway.

One of the main operations of this project 1s (o generale

chart of the trains arrival and departure and other related
details
graphically. Decisions related to Fright and rail controlling
are made as per the generated chart of COA COA has also

mnformation. These information are retlected

feature of route and schedule prediction for rails and frights
for a given period of time under a division.

IV. INTRODUCTION TO SOFTWARE
ENGINEERING

Software Engineering is the process of developing and
maintaining of software in a systematic approach, The
process from birth 1o retirement of software is divided
vaguely i six phases, they are requirement analysis,
designing  phase, testing  phase,
implementation and maintenance phase. Various SDL.C
Models (Software Life Cycle Development Model) deal
with these phases in certain scquential manner Every
SDLC model, namely, Waterfall model or Spiral Model or
Evolutionary model has its own
disadvantages. We, in our work will concentrate of
Evolutionary Model [3],[4],[9].

coding  phase,

advantages and

Al Evolutionary model

The software requirement is first broken down mto
several modules that can be incrementally constructed. The
core 1s first developed. Core modules are those module,
which do not need services from the other modules. This
imtial product skeleton is refined into ncreasing levels of
capability by adding new functionalities In successive

-versions. The layers are built. one above the other in a way

-

that each successivé version of the product 15 a fully
functional software capable of performing more work that
1S previous version

We have chosen this model for some of jts advantages. In
this model. the user or client gefs a chance to experiment
with partially developed software much before._ the
“complete version of the system is released

B. Analysis of the Problem

Software like COA needs time 1o ime mamtenance and
enhancement. Our observation shows that evolutionary
model gives a better resuli. when implemented 1 a

prototype. The phase of mamtenance depends on the

feedback and imvolvement of the technical man power [t

was further observed that stlection of appropriate skilled

R SRy

'.ﬂ..,._ Tl e



manpower {software developers) 1s one of the key {factors
for success and m-time delivery. when SDLC-Evolutionary
Maodel is followed. The selection can be done from Lhe pool
of people who are associated with the COA On basic of
some of the parameters, we have classified the people into
classitication for appropriate selection During the process
of selection of appropriate skilled manpower, it was found
that the dataset consist of some missing, incomplete and
uncertain 1nformation. Hence, we proposed and used
Rough Set as a tool for classification, cluster and to
generale knowledge. which can be used for software
procurement planning. The following sub section discuss
on our classification and selection process.

For simplicity, we have assumed that, we will make the
selection process among the 50 employees, who are
serving the organization :

We assume that these 50 emplovees are distributed over
knowledge to handle the computer,
knowledge on Rail movement, knowledge to handle COA

and was part of COA up-gradagion team)

four criteria (say:

Apart from regular responsibilitics,
employee have

some of the
assign extra and responsibilities to look
after the smooth running of particular areas (say:
computenized ticket booking counter related. Divisional
MIS related. Signal system related and so omn.)

Let the Fifty (50) employees distributed over four criteria
are mentioned as@, where: i=123,..50. Hence, If we
consider the group of employee as Universal set U then

Usie, &5.4;,..4, 5.0y such that a, —a, if they

belong to same criteria or of belong to same group

We assume some arbitrary Conditions, which are very
much comparable with the real World: as, some of the
employees are also involved are assigned with some added
responsibility. It implies that the emplovees name can be
found in more than one section or with more than one
group

But we restrict emplovees grouping on the basic of criteria
that is everv emplovee’s reference will he grouped m under
only one criterion. However, when grouped on the basic of
added

belonging to different

responsibilities. it may consist of employees
critenia. For example. responsibility
related to “computerized ticket booking counter related’
may consist of emplovees. who be longs o “knowledge to
handle the computer” and ‘know ledge on Rail movement’

Let, m our problem. we have four (04) criteria. Let it be

mentioned  as D._D. D, and D, Such  that
L0l Sl SRR L L [ any
Vsir=E234

Technology & Management Journal of AISECT University

The above mdl}n,malma‘ mterpretation shows that no
]
cmplovees are be longing 1o more than one criterion. Naw,
a
S mentioned, the 50 employees are distributed over four
criterion, let us assume. our distribution of cuiployees are;
Tar s Dz:{am,a,-?am...-,a

T St ¢
D, = 5. o

D _{a-lu" "-a48‘a-1 m} Let

D ={a.a,,a
0
) a,ﬁ} and

C.C,.C, and &
be the group of emplovees, working for the smooth running
of the added responsibilities like ‘computerized ticket
booking counter related, Divisional MIS related. Signal
system related” and so on.

Dividing t basic of

the employees, on responsibialities,

assuming that we presently there are four (04) different

tvpe of responsibility, as:
('..'{ = ,.0,.0,,,0,.0.,: @il b
C,=195.04.0,;.05.0,,a,,a,,,0,}
£ {as:“wv}s]vaiya.‘\waﬁ*aq'c-ael_@} and =

L ie e a a0 0 N
The physical interpretation of a Lower Approximation of a
=1.2.3.4

whether all the employees belonging to a particular
Criteria, works for a particular responsibility or not.

5 here is that, it provides the fact

Similarly, the Upper Approximation of these set provides
the fact whether — there exist any Employee on any

particular Criteria, who is involved in any of the

Responsibility Group or not. Considering an example from

-

above, RC, =U = that employees from Everv (Four)
Critenia’s are involved i that particular Responsibility

Similarly RC', =D, = 4l the emplovees belongimg to

the 1), is mvolved for the Responsible group: C, .

An efficient searching method 1s required to process
quenes hke “emplovee, who had worked in COA and had
knowledge in Divisional MIS™. Such types of queries need
a proper classification to give an efficient search result As.

e not only assume. but have also observed that the profile
and uther details of the cmployees are sometme remains
uncertam or consist of missing nformation/data. In such
tool  for classifications fails.

cases, a traditional

Classification through R better result.
With

Approximation. exact malch and possible matched items

'3’["}} Set p['{_]\'ldCS a

having flexible boundarv of Lower and Upper

can be classified to make the result more acceptable and

satisfactory. With such venerahzed concept, an gmployer /

manager can choose the parameters for selection ol

hcl{ci{ and switable selection ol
SDLC

cmplovees from the pool.

emplovee will make the process faster and



qualitatively better. Ag observed, software like COA, need
mput from the people who have the knowledge of rai
movement and Knowledge of MIS.
Knowledge of building CoA tvpe
technical details of the rail

sufficient enough for enh

A employee having the
application without the
vill be
ation of
more  qualitatively  and
amned user will red
of training and will pe quick asse
feedback, which will be used for
version of such application

movements

will not
ancement and implement
type of application in
scheduled way. A

such

uce the time and cost
{s m giving proper
developing the next

IV.  CONCLUSION

We have discussed on ‘Intelligent Information Retrieval’.

There are many processes for extracting knowledge form a
but incomplete

flicult o deal with those systems

complete  information svstem for
mformation system, it is di
having knowledge having

in dataset is

‘incompleteness’ (some values
missing) and ‘inconsistencies’ (ambiguities
and contradicting values in datase Thus, the
pracess of knowledge and nformation extraction becomes
more challenging where rey] time d
have used Rough Set g5
incomple

{) In nature.

ata are incomplete. We
a tool for clustey ng
te information In our work, we have defined and
discussed on some of the known propertics of Rough Set
and we have implemented the tool to generate information
for a software engineering process.

Here, we have studied
technique for one such softy
we observed that, select
for up gradation and m
8IVe a betler result

and handling

and analyzed our proposed
vare, 1.c COA. In our analysis,
ing Evolutionary Mode] as SDLC
odification of this process tends o
Selection of appropriate  skilled
developers) from  the pool
at’s 100 when the dat
missing, incomplete and uncert
challenging Using Rough Set.

manpower (software of

emplovee, th asel consist of some
am mformation becoming

having the boundary of

lower approxmation  anpd upper  approximation  for
classification, gives 2 better result for sclecion  of

employee. when various criteria and responsibilities were

concerned.
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TO E-COMMERCIALIZATION OF

SCIENCE IN SPREADING PU BLIC BENEFIT
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Abstract

This article presents the back door obstacles and crucial
part of e-Commercialization of science in spreading public
benefir. It also enlightens the reasons and effects behind the
creafion of this barrier in transferring the know-how of an

mnovator to the needful public and illustrates some ways lo
mute 1i.

I. INTRODUCTION

Commercialization is the process or cycle of introducing a
new product or production method into the market. [t is a v-
shaped funnel programme that goes through the channeled
steps of scientific knowledge gain plans, various production
development strategy, advertising and sales promoting
1deas. An important discussion on the commercialization in
research and technology for different cooperative research
programme between R&D, institutional and industrial

laboratories can be found in [1,2]. The case study of the

same problem in Austria has been made by Wood in the
research  paper entitled “The Commercialisation  of
Unmiversity Research in Australia: issues and problems”
[3] The Commercialization of intellectual property

has
three key aspects [4]

I Sustainable long-term business opportunitics
2. Creating an era of its key goals and milestones.
3. Beneficial to human life.
The third aspect of commereialization 1s the kev part that
may extend to overlap  all  other aspects  of
commercialization. e

e-Commercialization is the prior Information Technology
(IT) based method of transfernng knowledge about one’s
intellectual expert skill or his mnovative property. products
and services through proper licensing deals. Today the
whole  scientific commumly is reaching towards (he
merease in commercialization of science based knowledge
through the said tool tha results i the formation of spiii-

Oul companies in the largeted direction. But. it has 1o lmat

s fluorescence iny the Hght of followine tmplementing

mechanisms
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*  Technology transfer of the developed processes,
strategies and implementation of knowledge

*  E-commerce outline and IT guidelines.

*  Copywrite protection of script and specific notes of an
author.

*  Cost and economics of technology licensing.

The role of direct and foreign investment in

technology transfer and competition

* Intellectual property protection: rights, international
transactions and agreements

¢  Policies for licensing of intellectual property and
technology acquisitions

*  Defence technology transfer and conversion

*  Spm-offs from public technology sources

*  Patent licensing, intra-firm licensed technology and
knowledge transfer
Technological cooperation patierns: R&D consortia,
international strategic alliances
Commercial applications of technology transfer and
assoctated risks

e-Commercialization permits the fast sharing of ideas and

technique through viable permission of the inventor. ]t

leads to revolutiomalize the new era of knowledge based

rescarches that climb towards human benefit The role of

management  consultants in  the development of -

Commercialization were discussed in detail by Bloomfie

etal 1n [5]

1d

I. PROS AND CONS OF INCREASING
e-COMMERCIALIZATION IN SCIENCE

Increasing e-commereralization in seience is a vital source
of uplifting and acquirmg the fast track to the knowledge
based skill of individual and transferring it to the whole
commumty. It not only serves the partictilar domam or 4
Fegion or a nation but 1t highlights the whole community
and human hie 1t has a Plethora of advantages Some of
them are s

1 It 15 the epitome of progress that extmguishes the long

lasting need of requirement.

TP TNy YT TR TP T TPTV TR SYOTINPY
AURAAL R bt i b sl i b L
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2. It leads to the growth m economy and suggests the
path for further development.

3. Itisaboom to medical science. Medical scales, lests.
techmques and genetic material developed by a
researcher group help other to mculcate and lead the
sufferer towards a peaceful life. It also helps to
cradicate the vital spread of human epidemic.

4. It fulfills a agrarian society by providing the new
concept to agriculture.

Thus the e-commercialization is that tool which helps in

handling and shaping many ongoing problems of present

scenario.

Beside a number of advantages, there are some back locks

thanks to profit of an entrepreneur or a researcher or

supremacy of the developer to its competitor [6,7]. They

part their labor with the money n exchange for the product

benefit they anticipate. Others cannot access the developed
product/ideas for implementation due to the following
restrictions. [8].

1. Copyrighting or patenting medical scales, tests,

techniques and genetic matenal, limits the level of

public benefit from scientific discovery.

2. Most commonly used rating scales are under
copyright and researchers have to pay for their use.

Some genetic tests also carry patents, which prevent
other laboratories from doing the test for a lesser cost.
For instance the patents held by Myriad Genetics for
the diagnosis of mutations in the BRCAI and BRCA2

genes (linked to breast and ovarian cancer).

el

4.  Extreme commercialization of science can also lead to

patents on medical procedures and techniques.
These tools of commercialization of science restrict the
access to vital scientific knowledge and delaying the
progress of science. The increasing commercialization of
above parameters in terms of patenting can be analyzed in
[9] Based on the data, the worldwide patent position m
2008 is illustrated in Table I, II, and I11. The comparative
status over vear wise ownership through different modes
can be observed in chart I and I1. The analvsis suggests the
farr increment in the tendencies of book marking therr
respective  hologram parameter. This suggest
entrepreneur or a researcher or the developer have the
motivation more towards their profit specialization rather
than public benefit. The case study of the relationship
beyween Public research agencies and manufacturing
enlerprises has been taken by Yencken et al 1n the article
entitled [ 10].

III. HOW TO ERADICATE THE PROFIT
BASED e-COMMERCIALIZATION IN
SCIENCE

o

W
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Non-profit organizations should come ahead in taking care
of crucial field of mnovation where profit can be subsidized
and human value cannot be put at the nisk of pithy. The aim
for such knowledge should be that it is frc;th-' shared
without any boundaries of sharing. This is poss;h]c only
when academic scientists and researchers consider Ih;:
prestige of discovery more important than monetary
reward. :
Medical researches should have the motivalic;n of saving
the humanty from the evil effects of diseases, especially
those which are non-curable like “cancer” All genome
sequences generated by the human genome project should
be deposited into a public database freely accessible by
anyone.

The fundamental philosophy of Western science should be
adopted. Their motivation 1s only shaning of knowledge
They think that patenting is a useful tool for protecting their
mvestments in industry.

Policies makers should allow patent commercialization for
free flow use in public welfare interest concemn to piime
fields as medical application.

IV.  CONCLUSION

e-Commercialization permits the fast sharing of 1deas and
technique through the means of information technology. A
new product will only succeed if,

1. It satisfies a customer's needs, wants and desires

1. It can be economically produced and sold at the

right price.

. Delivered to the market through appropriate
distnibution channels within the window of market

opportumty.

v Satisfies applicable Safety or performance criteria
"~ and delivers lasting yvalue.

e-Commercialization helps in sharing the 1deas, mnovations

and market demand to manufacturer and researcher who

want to make repulation in markel and earn profit by

selling their basic 1deas. However patents, copy writes and

other standards hmit their free flow use in market. It 1s

that=_<pencficial for the developers and pay for their labor, but in

some aspects of need where human valug js prime most
mmportant, patent should be subsidized from copying. New
pohcies should be formed to make the feasibility of part

copying the 1deas for public interest




V. REFERENCES

[1] Gideon D. Markman, Donald S. Siegel, Mike Wright,

“Research and Technology Commercialization™,

Joumal of Management Studies, Willey, Vol 45. issue
8. pp. 1401-1423, 2008, DOL: 10.11114.1467-
6486.2008 00803 x

[2] Ambos, T. C., Mikela, K Birkinshaw, T and D'Egt
P. (2008). ‘When does university research i,ct
commmercialized? Creating am bidexterily in research
mstitutions.  Journal of Management Studies. 45,
142447,

[31 Fiona Q. Wood, “The Commercialisation  of
University Research in  Australia: 1ssues  and
problems”, Tavlor & Francis Group, Vol 28, issue
App. 293-313, 1992 el B
10 10BO/0305006920280306

[4] Jolly, Vijay K, . Commercializing New Technologies:
Getting from Mind to Market, Harvard Business
School Press, 1997,

¥

Appendix
TABLE 1: TOP 20 COUNTRIES IN FILING PATENT APPLICATIONS
(LAST DATA: 2008)

(6]

7]

8]

9]

[10]

Technology & Management Journal of AISECT University

Bloomfield. B 1> and Dameh, A (1993). ‘The role of
management’ consultants 1n the development of [T,
Joumal of Management Studies, 32, pp. 23-46.

Hindle K and Yencken I (2004} Public Research
Lmnmgrual1m1tmn, Entrepreneurship and  New
'l‘echnolog)‘ Based Firms: An Integrated Model
Technovation, Vol 2, pp. 793-2003.

Benchmarking Industrv/Science Relationships. Paris:
Organisation  for  Economic Cooperation  and
Development, OECD 2002

Online Press Release at http:/fwww labspaces.net,
Researchers raise concerns over the increasing
commercialization of science, Fridav, September 17,
2010.

Report: World Intellectual Property Indicators, WIPO
publication 2010, 2011

Yencken J and Gillin M (2003) Public research
agencics as sources for innovations and the
entrepreneurial absorptive capacity of manufacturing
enterpnses.  Innovation:  Management, Policy &
Practice Vol. 5, pp. 29-39.

TABLE 2: TOP 20 COUNTRIES IN GETTING PATENTS
(LAST DATA: 2008)

JRank ”anu;‘ "ho of Patent 'Kpphcxmnz_l
[ o= ”*a:
Unitsd States

Rxnk_”&nmtr}' H’\In of Patents Granted
" Japan "-3‘3 138

_—]Fﬁh Sates Jras.571

J South Koraz

14 South Koras

3 i Germany IEJS
ILT —'"4:5;.-
i o

i

¥ 5

E’ﬂ ]|3:33745; -
e

—I@:&

i e el 7 b

AR TR = LIRS



Appihcat ks

[ |[Cemany  |[509,870
7 || France [[438,926
IZ H Europe “‘268,384 (EPO)
19 iﬁ{org Kong HEZTEIS i
(13 |[Austaba 107,708

[i4 |[Sweden |[tos,57¢

[t5 |Bekium |[27,189 (2003)
16 | eland 72,761

[0 |[Spain 166,079
17 ][ Mexico 73,076

Technology & Management Journal of AISECT University
TABLE 3 PATENTS IN FORCE OF TOP 20 COUNTRIES CHART1
(LAST DATA: 2008) YEAR WISE NUMBER OF APPLICANTS CLAIMING THEIR
R ] Co r 3 OWNERSHIP IN TERMS OF DIFFERENT PARAMETERS
m! - ‘untl) "Na of Patents in Force|
[ |[UratedSwtes  W1272872 -
P fpepn  [h270367 | w0 W0 B W GR
B |[Chne lgz05a |
[4 ||SouthKorea  |[624,419 - .
_ & |
1
|
i
\
i |
i1 |[Roussia 147,067 |
l
l
|
1
|
|
(8 J[Monaco  1f50.202 o
=
)
|
|
|
|
|

CHART 2
% GROWTH IN APPLICATIONS FOR OBTAINING OWNERSHIP
OVER DIFFERENT PARAMETERS

[5 |[United Kingdom|[599,062
M2 |[Camssa  [f121,329
19 || Loxenbourg  |[49.947 B0 G0 B0 RN

BT eaEn T
5 ear grnth (%] 20050

0 ||Fidand  [l47.07

Yenr-on-Year Growth (26)




Devendra Chack
BT-Kumaon Institute of Technology
Dwarahat, Almora
Uttara Khand, India
devendra.chack@gmail.com

Abstract

In this paper we establish the JSundamental concept of
guided wave. Due to the transcendental nature of the
eighnvalue equation,. it is very difficulty to find eighnvalue
- Practically implemented optical slab waveguide based on
traditional techniques . Numerical methods are used 1o
obtain guided wave characteristics. In this paper, we
develop an analytical method for modal analysis includes
Eigen modes electric and magnetic fields distribution It is
well known that the thin symmerric waveguide support at
least one mode. The developed technigue can be easily
applied to special cases

Keywords:- planar slab dielctric optical waveguide,
Eigenvalue equation.

I.  INTRODUCTION

Optical waveguide already play important roles in
communication- system. Develpment n optical
communication have demanded the development of new
technologvies for performing  signal transmission The
simplest optical Wwaveguide structure 1s the step-index slab
waveguide. The slab waveguide _consists of a high-index

dielectric layer surrounded on either side by lower-index”

mateial The slab is infinete in extent in the vz palne but
finite in the X direction The index of refraction of the
guiding slab n; ,must be larger than that of the cover
malerialn, ,or the substrat materialn, in order for total
wnternal reflection to occer at the interfaces if the cover and

substrate materials have the same 1ndex of r'el'c!auoq_thle

waveguide 1s called symmetric. otherwise the waveguide 1s

called asymmetric.the symmetric waveguide 1s special case
of the asymmectic waveguide. The slab waveguide 1s
clearlv an idealization of real waveguide because real
waveguide are not infinete in width. However the one-
dimensional analysis is directly applicabel to many real
problems.and the technige form the foundation for further
understanding The fabrication and performance of such
waveguides.known as dieleciric elad planar wavegwide we
start by solving the wave equation using houndan

condition for slab waveguide structure we alwaves choose

(o]
(]

Technology & Management Journal of AISECT University

GUIDED WAVE STUDY OF PLANNER SLAB DIELECTRIC OPTICAL
WAVEGUIDE

S. K. Raghuwanshi
Dept of Electronics Engg.
[ndian School of Mines
Dhanbad,India

sanjeevrus@yahoo.com

the direction of propagation to be alonge z-axis.in order to
understand  the performance of a
waveguide structure it is necessary to understand the

inhomogeneous

simplest planar slab waveguide structure.in this paper \we
derive wave eqvation which determine the modes .we will
develop formal mode  concepts such  as
n11img(ma[iiy,mmp]clencss,and mode] expansion we will
see that a waveguide structure can support only a discrete

number of guided modes,
&

Il. MATHEMATICAL BACKGROUND

Consider the waveguide structure shown in fig.1 The three
ndices are chosen such that Nf >n>ne And the guiding
layer has a thickness h.the choice of the coordinate system
is critical in making the problem as simple as possible.the
appropriate coordinate system for this planer problem is a
rectilinear cartesian system, because the three components
of the field EE, and E, are not coupled by reflections. For
example an electric field polarized in Y direction _ Ey will
still be E, field upon reflection at either interface : the
reflection does not couple any of the vector field into the X
or Z direction Because this is an asymmetric waveguide
structure , we place the X=0 coordinate at one of the
interfaces choosing arbitrarily the top interface between n;
L £

We  must consider the two possible electric  field
polarization | transverse electric or fransverse magnetic.
The axis of the wave guide is oniented m the 7 direction
The K vector of the guided wave will ZigZag down the 7
axis; the electnie field 1s transverse 1o the plane of mcident
established by the normal to the intertace | and by the K
vector. Because of different boundary conditions that
control both fields | the TE and ‘TM cases are distinguished
m therr mode characteristics as well as their polarizalion
We will consider the TE case leaving dervation of the 1M
case

In the TE case the E field 15 polanized along the Y axis. We
assume the waveghide is exciled 53! source  with

frequency w, and a vacuume wavevector of magnitude Ky

where 50 = g o-find the allowed modes of wave

guides we must first solve the wave cquation m each

Jp e

b it

IR W



dielectric region, and then use the boundary conditions to
connect these solutions. For sme wave with angular
frequency Wy the wave cquation 1n each region can be put

in scalar form :

E-ﬁ .i}fé;ﬂ_fﬁx =0 (1)
Where n; =n¢ .1, or 0. depending on the location . E(x.z) is
a function of - both x and z because the slab 1s infimte in v
direction so E,is independent of y. due to translational
invariance of the structure in the Z plane we do not expect
the amplitude to vary along the Z axis but we do expect the
phase varies. The solution to the above equation can be
wrilten as: :

E (x.2)= E/(y)a=i5i 0
£ is the propagation constant along the Z direction putting
this solution to the above equation noting that d°E,/dy’=0,

(€)
The choice of n; depends on the position of X. for X>0, we
would use n. while for 0>X>4, we use n;etc. the general
solution to the above equation will depend on the relative
magmitude  with respect to kon,. consider the case where
f>kon,. the transverse wave equation have the general
solution with real exponential form :
Eyx)=Eggesf G = r’i‘éﬂf’& orp-Koli (g

Where Eg s the field amplitude at x=0. We always choose
the negatively decaying branch of the above equation.
In case of f <kgn; the solution has oscillatory form :

By(x)=Eod REny = 5G* for P<kon; (5

So depending on the values of § the solution can be
oscillatory or exponentially decaving. 1f >kon, we define
an attenuation coefticient  as |

= 8% = kgnf (©
And describe the field as E,(x)=E¢

=% Compare this
equation for evanescent field of a TIR wave. If B<kgyn, then
we define a transverse wave vector K as

K= JFEF = B )
o e e R e s e =l e 5
S0 E(x)=" omaf e see that § and K can be geometrically

related (o the total wavevector K=kqn; in the guiding film.

f and K are called the longitudinal and transverse

wavevectors respectivelv inside the guiding fim
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X K -k:ip -
k

>
i p

Fig.1. P and k are the longitudinal and Transverse Component respectily

B>

.of the wavevector k,

For B<kgn, the solution to the wave equation in all regions

of space are oscillatorv . if B=0 then the wave travels nearly

perpendicular to the Z axis of the waveguide.

For the ken.<p<k¢n, then total internal reflection at the [ilm

cover interface, bul refracting at the lower substrate-film

mterface takes place. This condition is called substrate

mode.

A guided wave must satisfy the condition, 2
Kan.<f<kon;

Where it 1s assumed that n.<n,. This is a umversal

condition for any dielectric waveguide

[II. THESYMMERTRIC WAVEGUIDE

The index of refraction of the guiding slab.n; must be
larger than that of the cover material.n. ,or the substrat
material.n, .in order for total internal reflection to occer at
the interfaces.if the cover and substrate materials have the
same mdex of refelationthe waveguide 1s called
symmetric.Guiding film with index n; and thickness h 1s
surround on both sides by an index nIt is convenient to
place the coordinate system in the middle of this waveguide

since the fienl will reflect the symmetry of structure.

L e,

X
Cover [n
;Tri‘ e
bl Film{n, &Y :
V

Substrat(n) =

ee materials

Fig.2 The Planar slab waveguide consist of thr




General field description of a TE mode within the
svmmetric struchure

Where
& & e i :* " : fl;‘:‘}e
Ry m 3 donslal f cas (ohs2) u-fagy v & Ao
& " h.{ 5
A gtieRd S ~hf2,
o T i o
[CHAC = for even modes P
k
alh /27 m = Ffor odd {0

Unique featurc of the symmetric waveguide 1s that it can
always support at least one mode

IV. RESULT AND DISCUSSION

~1 46000 .5
=1.47000 i =106
~1 46000 g
- L N
145&:I //// JI
gmsrs\;

Fig 3.

A unique feature A unique feature of the symmetric

waveguide is that it will always support at least
one mode.

=1 485 . =40 and T
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h=3 gm

Tankh/z

g 200 4000 2000

Fig 4. For thin waveguide,there is only one mode near k=6000cm

and difference in index between two layer 1s very small.

wavwlenght 0.8 micrometter and h=3 micron.

fig.4 ;shown to even mode.begin a » and terminate with
0

a value of 0.the two curve will cross,so must be at least

one mode.
V. CONCLUSION

In the conclusion, we have applied to solve the wave
equation . we establish the fundamental conecept of guided
wave. Result shown the thin symmetric waveguide support
at least one mode
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STRATEGY - THE LEVEL OF STRATEGIES IN AN ORGANIZATION
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Abstract

An organization is divided in to several JSunctions and
departments that work together bring a particular product
or service to the market. A company provides several
different kinds of producets or services, it often duplicates
these functions and creates a series of self-contained
divisions to manage each different product or service. The
CEOs or departmental chiefs of these divisions then
become responsible for their particular product line. The
overriding concern of CEOs is for the health of the whole
company or division under their divection.
!

Keywords:- Business Strategy, Strategy, Corporate
objectives, Functional Level
Business Unit.

Strategy, Strategic

I.  INTRODUCTION

The term strategy has been adopted from war and is used n
business to reflect the broad overall objectives and policies
of an enterprise. It refers Lo firms overall plan for dealing
with and existing in its environment. It most often denotes

a general programme of actions and

development/deplovment of emphasis and Resources to
attam comprehensive objectives. Definition - “A strategy is

the determination of  the basis long term goals and

objectives of an enterprise and the adoption of courses of
action and the alteration of recourses necessary (o carryout
these goals and objectives ” [by Glueek and Jauh|

“The pattern of objectives. purpose. goals and the major
policies and plans for achieving these goals stated in such a
WAV 50 as to define what business the COmMpany is 1 or 15 {o
be and the kind of company it is or 1s to be ™ [by Fennetl -
Andrews, 1955)

II.  STRATEGIES AT DIFFERENT
LEVELS

From the organizational pomnt of view, we may distinguish
between the nature and scope of strategie decisions at the
(1) Corporate (i) Business & () Funcuonal levels.
Strategy  in terms of Jevels Is a convenient wav 1o
distinguish among the varous responsibilities involved in

.l

strategy formulation and implementation. A convenient
way o classify levels of strategy is to view corporate level
strategy as responsible for market navigation and functional
level strategy as the foundation that support both of these.
A few aspects regarding the nature of strategies arc as
follows:

. CORPORATE LEVEL STRATEGY
At the corporate level, strategic decisions relate to
organization wide policies as in the case of multi divisional
companies having wide ranging business operations. Major
policy decisions involving acquisition, diversification and
structural re-designing belong to the category of corporate
strategy.

An organization’s strategy provides the overall direction
{or the enterprise. It clarifies the domain of the orgamzation
by specifying what business it is in and the course of action
it will pursue It answers the quations: who are our
customers? What product or services will we sale/serve?
Where will we sell our product or services? Why are we
unique as compared with the competitors? Ideally a
corporate strategy should cover three things —

®  The basic goals the firm hopes to achieve - for
instance, in terms of market share or profit

e The firm’s domain i terms of the product or

services 1t will render to whom. The domain

answers the question “What business are we in™

®  The basic strategy moves the firm’s plan to make
for mstance in terms of diversification or

expanding overseas business or enftermng 1n 1o

new ventures.

Corporate level strategies address the'entire strategic scene
of the enterprise This in the ‘big picture’ view of the
organization and include decisions, 1 which product or
service market to compete and in which geographic regions
lo operate. For multi - business firms. the resources
allocation process. 1¢. how cash. staffing. equipment and

other recourses are distributed 15 tvpicallv established at the

corporate level In addition. 1t 1s also in

th

¢ domain of

corporate strat

vists to detide abowt the diversilication o1
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the addition of new products or services to the existing one

which ultimately also falls under corporate level strategy.

o _ LEVEL OF STRATEGIES
jTedie 4 (‘Manr_atp Leved
! {hief Executive offans
> ! 2 I SRR *
[ Vice Bresiden | : Vice Breudent | ‘ Vies Prsdast |
I! Finance ] 1 Marketing | | HR J
[_ ; oo oA s ._l
e ] = !
i Product Division | | Product Divisian 1 |—P‘r06u-c? Division |
i | i | = !
i_ |
' : I '
Fie e T TR | B
{ Finance | Production | Marketing | | Petcescl i
Manager | Manager | Manager J! PHEL e |

IV. BUSINESS LEVEL STRATEGY

It is the strategy to achieve the specific objectives of the
strategic business unit (SBU) so as to help achieve the
overall corporate objectives. A SBU 1s an operating
division of a firm which serves a distinct product/market
segment or a well defined set of customers or geographic
area. The SBU is given the authority to make its own
strategic decisions within corporate guidelines as long as it
mieets corporate objectives. '

At the strategic Busiess level unit, strategy 1s concemed
with the product market issue and policies for the co-
ordination among functional units of a division or plant
The scope of business strategy is limited as comparedto
corporate strategy. Let us take the casc of a multi-product
corporation of a giant size. Decision taken at the top level
regarding diversification or acquisition of other companies
are corporale decisions. But decisions taken at the plant or
divisional level regarding mtroduction of a product or
development of a new product are business decisions:

Rusiness level strategy 1s primarily concerned wth -

¢ Co-ordinating and integraling unit aclivilies  so
that thev confirm to organizational strategies.

e Developing  distinctive  competencies  and
compelitive advantage. in cach umt

o ldentifving product or service markel and

developing strategies for competing i each

Technology & Management Journal of AISECT University

¢ Monttoring product or service markets so that
strategies conform to the need of the markets at

the current stage of evolution.

V. FUNCTIONAL LEVEL STRATEGY

The ultimate success of the SBU level strategy will depend
among other things on the effectiveness with which 1t Is
translated into functional areas like marketing, finance,
production. HR and R&d etc. For example, if the SBU
Jevel objectives are to be achieved by introducing a new
product, the R & 1), production, finance and marketing
department will have to be geared up to develop functional
level strategies. Thus, it is obvious that functional level
strategies are guided by the SBU level strategy

Functional level strategies are primanily concerned with:-

o Efficiently utilizing specialists within the
functional area.

« Integrating activities within functional area <

o Assuring that functional strategies mesh with
business level strategies and the overall corporate
level strategies.

Functional strategies are frequently concerned with
appropriate traming. They have a shorter time orientation
then other level strategies.

VI. CONCLUSION

The level of strategies in an organization 1s gaining
importance in the era of privatization, Globalization, &
Liberalization. The table depicted below shows the
importance of these strategies (1. €. corporate level strategy,
Busmess level strategy & Functional level strategy) and
how close are these~ strategies interconnected and

dependent on each other.
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Abstract

The population of the world constitutes almost 30% of
women. As per as their social status is concerned, they are
not treated as equal to men in all the spheres of life.
Women are understood as they are not enabling people,
they cannot acquire and possess power resources, in order
to make decision on their own, or resist decisions that are
made by others that affect them, liven it is said that they
should be empowered when they have control over a large
portion of power resources in society. The extent of
possession of various resources such as personal wealth,
such as land, skills, education, information, knowledge,
social status, position held, leadership trains, capabilities
of mobilization. It is widely believed that the women will be
competent when they get equal rights, opportunities and
responsibilities. The competency will go a long way in
removing the existing gender discrimination.

Women competency in contemporary Indian society is in
forms of their education, health, media images and work in
the context of descendani, their legal status in lerms of
marriage, divorce and inheritance of property, their
participation in social and political activities, rule of
residence and household chores, secking wealth care
shordd be taken into consideration. Similarly, a role of
women deals with duties and obligations  while
empowerment deals with rights. o instance, 1t s
commonly assumed that the most of the woman in India is:
wife a cook, a teacher of her children and daughier-in-tan

and so on. .

-y

The paper deals with the status of 20" century women n
India and their preventive scales to handle and make
women over come from the orthodox customs. The data
reflects the gradual changes in 2ist century women's'
status, and a new look of 21st century women which
resulted as India shining among the World.

i oman must not accept; she must challenge.

She must not be awed by that which has been built up
around her; she must reverence that woman in her which
struggles for expression.

\largaret Sanger ~
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I. INTRODUCTION

he population of the world constitutes almost 30% of
women. As per as their social status is concerned, they are
not treated as equal to men in all the spheres of life
Women are understood as they are not enabling people,
they cannot acquire and possess POWer 1esources. in order
to make decision on their own, or resist decisions that are
made by others that affect them. Even it is said that they
should be empowered when they have control over a large
portion of power resources in society. The extent of
possession of various resources such as personal wealth,
land, skills, education, information, knowledge. social
status, position held, leadership trains, capabilities of
mobilization. It is widely believed that the women will be
competent when they get equal rights, opportunities and
responsibilities by removing the exising gender
discrimmation.

Women competency in contemporary Indian society is in
torms of their education, health, media images and work
the context of descendant, their legal status m terms of
marriage, divorce and’ inheritance of property. their
participation in social and political activities, mule of
residence and household chores, seeking wealth care should
be taken into consideration

Women have been portraved as [rail and feeble smee time
immemorial. This is verv strange that this phenomenon 1s
not hmited to one cwvilization or society alone but 1t 15
common o most of the culture 1n this world Feminity 15 a
Female Gender Role and 1n sociology the terin gender 1ole
denotes a set of behavior norms n which society tries to
mmpose these norms upon an individual through a process
called socialization and during this process a person accepts
these norms, acts according to them and develops a
matching sense of gender identaty (www worldlQ.com )
Since the antigmty the women has been suppressed and
remained underdeveloped Women were left behind mn the
process of development 1 companson to men because of
.;ncml evils and traditions, Women perform approx 70% of
the total working hours but can eam only 10% of the

cconomy  Two-third of the total population 15 ihterate-




therefore there is serious need to pay attention to women of
the country

Empowerment mtroduced at the
International Women'’s Conference at Nairobi in 1985, The

discussion tangible empowerment as:

as judgment was
“A redistribution of
amicable power as great as carrv out of resources in foster
of women, Empowerment 15 a mulu-faceted routine that
encompasses most aspects ie. enhancing awareness,
arguing cnfrance to resource of economic, amicable as
great as done at home etc.”

Newer technologies and developed instruments have
opened the doors for women for safe, reputed and
productive work in organized as well as in unorganized
sector, now people believe that women are regarded to be
more devotional to their ethics,

II.  GENDER PREJUDICESC IN WOMEN

GROWTH

Sociologically the word gender refers to the socio-cultural
definition of man and woman, the way socicties distinguish
men and women and assign them social roles The
distinction between sex and gender was introduced to deal
with the tendency to attribute women's
subordination to their anatomy. For ages it was believed
that the different characteristics. roles and status accorded
to women and men 1n society are determined by sex, that
they are natural and therefore not changeable.

Traditionally women are confined by the constraints of
domestic arena, docile, passive, and inferior, upholding, a
feminine 1deal of domesticity. In male dominating society 1l
1s still the man who has right to question, use weapons and
wear a picture of complete confidence. A women is small
presupposed to be seek. humble. and submissive.

Any discrimination between men and women are reallv a

general

matter of concern and endeavor to spread gender equality
and gender justice is worth praising.  Since days
immemorial, women have been bogged down by domestic
obligations and compulsions. Their mobility has been

confined with the four walls of kitchen Women haye also
&30

been submissive to male domination societv the reason for
them being taken for granted and exploited. On the other
side society pays respect to women on VArious 0ccasions.

HL LITERATURE REVIEW

Gender Diversity: Case Studies in Indian Media
*

AT e e g :
Female representation Women's access within

media has visibly enhanced

while the state agencies such as Prasar Bhart) have

stated policies for increasing

in the past decades

women's presence
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following reports to promote gender equity’
Private organizations do not have formalized
guidelines’ yet they have a large number of
women staff

Source: Joseph, Ammu (2002), Working ratio of women

Doordarshan Staff Related to News

Malk FemaleT oral

Ne-wrecruiters in DD ne-ws service 5 16 21
DD News senior most post 1 1
Director nesrs 5 =

Mews editors 72 3
Assistant news editors 9 ] 12
Executve producer i - 1
Chief producer 1 - 1
Frogramame executives 12 - P
Videoeditors 8 8
Camera 'men' 30 & 33

<

“Participation and Access of Women to the Media, and the
Impact of Media on and its use as an Instrument for the
Advancement and Empowerment of Women” Beirut,
Lebanon 12 to 15 November 2002

Mak Famk Teul
HY City featwes { § g
Burexu . 3
Cityzep orters 11 3 14
Ouemtons reporten 19 2 A
Photeg aplem 3 3

The Hindustan Times (Chandigarh Edition)

However, a look at the disaggregate data reveals
that women as broadcasters and on desk jobs have
a higher representation than as correspondents.
While Hindustan Times has only five female
The

Chandigarh Edition has six out of a total of 23

reporters out of 33, Indian Express

The place of women in genuige jounahstic role in
Indian language newspapers according to Robin
Jeffery’s was found wanting. “Their numbers. ..
were scant, the jobs few and prejudices against
them No  doubt
“discrimination is rampant in the media, but given

~ = »d
formidable™ * gender
their increasimg presence can women as a “critical
mass’ transtormi media portraval of gender?

“What worries me 15 that so manv women are
coming into télevision as directors and writers and

there is still no change (in the stereotyping of

90




women m  popular television  sepalsy
Shabana Azmu
* Representation of gender interests minimal

Physical imagery of the female form is used
subtle or in a more blatant manner as a product by
the media itself. The acceptance of the “femininity

product’” with the media can be [urther gauged
through the minimal representation of gender
interests. A media survey in 1994 of gender

coverage i news found

Gender representation to be biased ~ men were
portraved in diverse roles, women almost alwavs
in traditional feminine roles.
Women accounted for 7 per cent of the time in the

hard news section and 14 per cent i all news

programmes®

1999 analysis of two English newspapers found
women occupying a marginal space Coverage
relegated to a weekly Female
presence was mor¢ through advertisements, news

‘gender page’.

of crime and social events. Cricket news oceupied
nearly 20 per cent more space than women’s
1ssues.

Gender Portrayal within Media

Product creation and proliferation of commodity the
portrayal of gender as a product and the accompanying
body politic in the media is well-documented The most
common form is the coverage provided to the beauty
pageants and mega models. Women’s representation has
moved beyond female images of the family and home to
personal care as dictated by the market agenda in a
predominant patriarchy

Sankar, who consults on gender and microfinance issues
for the United Nations Development Programme (UNDP),
the United Nations Office for Project Services (UNOPS),
Chnistian Aid, while women can be expected to be provided
tl

hey withm the
household and society

for. are assigned a subordinate status

at large. Thewr dependent status
& I

leaves them vulnerable to “patniarchal risk’. that 1s, there
would likely be an abrupt dechine 1 their economic welfare
and social status 1f they no longer had male guardianship
The greater the dependence, the greater the nisk

Even as the latest UNDP Report
Human Development Index. in the Gender Inequality
Index. India ranks 122 at 0748

the most disadvantaged sections of

ranks India 119 m the

“Women and children are
the population 1 terms

of resources. access to healthcare. education. information

“Fen
€1

and communication technology.” savs Sankar nale-

male ratio of representation m parhament is a mere 0.1,
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female-male ratio of population with at least secondary

,2010)

=

education 1s 0.53.7 (Last updated: December 13

Waomen participation 1 Media:

\n\

egin
given work 1n the editorial section of the news paper there

In the ! uing of the media profession the women were
was no single women in reporting section on the desk at
the edit page The women were receptionisi and telephone
operators. Over the last few decades larger number of
women started employed 1n the media. The media course
offered in the university from the 1960s onwards, the issue
based women’s movement of the 1970s and the magazine
boom in the 1980s. At this time women get job of writing
soll stories or features for magazine sections, instead of
working as reporters. Women who joined in 1970s were
either associated with or sympathetic to the women
movement and various movements at grassroots level
(Bhavani & Vijaya laxmi 200522) the opportunity
expanded for women with the economic liberalization and
growth of satellite channels and the launching of chain
newspaper editions. Now there is a remarkable change, i
has been the increasing visibility of women resident
editors, news editors, chief reporters, reporters. editors and
publishers. This mnspired women to enter the media with
confidence but few women holds a senior position and still
male 1s dominating in this field.

The Press Institute of India’s Study 2004 observed that
though an increasing number of women are reporters and
the nature of work 1s not encouraging. Women are stll
limited to the assignments covering ‘soft 1ssues’ such as
fashion, culture, the arts and the life style while men arc
assigned political and “economic stories. which are
considered “hard issues’ .

In the overall development of society and nation, role of
women 1s very significant. It is commonly accepted that a
developed society 1s one, which represents the rights of its
female members, where have status.

women equal

economic. social and all other In the backdrop we have

-==ailgmpled to evaluate place of women in India m the field

of media and empowerment.

IV. OBJECTIVE

The objective of the studv is to portrav the status and

participaion of women in media and their process of
empowernnent
e Analvze the effect of Government Policies

empowering women. ’
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National Policy 2001

The goal of this Policy is to bring about the advancement.
development and cmpowerment of women. The National
Policy ncludes creating an environment through positive
economic and social pohcies for full development of
women to enable them to realize their full potential It
provides all human rights and fundamental freedom by
women on equal basis with men in all spheres — political,
economic, social, cultural and civil. It ensures Equal access
to participation and decision making of women in social,
political and economic life of the nation It also ensures
equal access 1o women to health care, quahity education at
all levels, career and vocational guidance, employment.
equal remuneration. occupational health and safety, social
security and public office etc. The policy strengthens legal
systems aimed at ehmination of all forms of discnimination
against women and changing societal attitudes and
commumity practices *by active participation and
involvement of both men and women.

On the basis of the above mterpretation the strategies has
been designed in the  National policy to enhance the
capacity of women and empower them to meet the negative
social and economic impacts, which may flow from the
globalization process.

The National and State Councils headed by the Prime
Mimster and the State Councils by the Chief Ministers and
be broad in composition having representatives from the
concerned Departments/Mimstries, National and State
Commuissions  for Wellare
Organizations,
Women’s Organisations were formed to oversee the

Women, Social Boards,

representatives  of  Non-Government
operation of the Policy on a regular basis. These bodies will
review the progress made in implementing the Policy twice
a vear. The National Development Council has also been
informed of the progress of the programme undertaken
under the policy from time to time for advice and
comments At the grass-roots, women have been helped by

Government through its programmes (o organize and

strengthen  into  Sell-Help  Groups  (SHGs)  at™-the™s i

Anganwadi/Village/Town level. The women’s groups will
be helped (o institutionalize themselves into registered
societies and to federate at the Panchyat/Municipal level
These societies work about synergistic implementation of
all the social and economic development prograres by
drawing resources made available through Govern:+ . 1 and
Non-Government channels, including banks and 1 ancial
mstitutions and by establishing a close Interface with '

Panchavats/ Municipahities
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Women Empowerment through Five Year Plans

' First (1951-56)

|
|

Welfare measures for womer.
Establishment of the Central Social
Welfare Board.

Organization of Mahila Mandals and
SHG and the Community Development
Programmes

{ second (1556—
| 61),

The empowerment of women was
closely linked with the overall approach
of mtensive agncultural development

programmes.

"Third  and
Fourth (1961-
66 and 1969-
74)

Female ecducation as a major welfare

measure.

Fifth (1974-79)

Training and building of
women for the need of income and
protection. =

in: - 1976; welfare and
Development Bureau was set up under

the Mimistry of Social Welfare.

capacily

Women's

Sixth (1980-85)

Seventh (1985-
1 90)

Shuft from welfare '{("3_d£:\felop1nem.
Gender equality and empowerment

Eight (1992-97)

Empowering women, especially at the
grass roots level, through Panchayat Ra)

Instituiions.
s | S e
Ninth  (1997- | Strategy of women’s component plan,
2002) under which not less than 30 percent of

funds/benefits were earmarked for

women-specific programmes.

Tenth  (2002-
07)

" Eleventh
(2007-121

Empowering women through translating
the recently adopted National Policy for
Empowerment of Women (2001) mlo
action and ensuring Survival, Protection
and Development of women and
children {
\}c:’_m;x_ a{ j‘j_‘)(}s un;i isa _\'r'As;.m;ur.‘_‘;fT

NI’:‘.]’?‘I’)-" I‘PT([U‘HC'!”‘(HT(}J’ CONVERTTONS,

{ meluding Convention for Elimination of
all forms of Discrimination againsi

Women and the Convention on the

Rights of the Child

s Pareeption of male and female working as a media

piofessional for female candidates

amparative sfudy women

working m media in

india of secondary"data

b i



V. METHODOLOGY
Sample for primary data:

Over all 30 Men includmg Women were interviewed
(working as a media person in over all India)

Secondary Data and Primary Data:
A.  Secondary data record of ‘women working 1n media ’

Data related to women participation in India
(Secondary Data)

1} First press commission report by government of
India 1954
» Nearly 2000 media person were
employed.
» In 189 Indian language newspaper 1,270
journalists were working.
» In 36 Enghsh newspapers 751 journalists
were emploved
Total Women comprised 12 percent of the
workforce in India (Bhavani and Vijaya Lakshmi
2005:22)

2) Eapen’s study (1967) found two-thirds of
journalists were from forward castes and from
prestigious family.

3) Joseph (1994) Studied 200 women joumalists.
And revealed that gender continued to play an
obstructive role in the lives of Indian women
journalists both in the professional and in the
wider society.

4)  The press Instituute of India report 2004 revealed
that over two thirds of women joumnalist was
below 34 vears. The study observed that many
women joumalists  (even from  established
newspapers) work as a daily wage labour. without
any appomtment letter, signing a muster roll at the
end of the month to get Rs. 1.500-3000 They are

hired and fired.

Lh

Balasubramanyvam 2005 studied 835 joumnalist
spread across 14 different states, working in
newspapers and magazines in 11 languages, Only
2012 percent of them were women journahsts and
among them 38.68 percent were n the age group
of 20-30 yvears and 35 57 percent were i the 31-
40 age group
&) Bhavani and Iijava Lakshmi 2003 reported that a
majority of women journalists 77 percent in
Andhra Pradesh were confined to desk as chiefl

sub-editors. desk in charges. senior sub editors and
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edition in-charge and sub-editors 41 percent 1n
Telugu and 4 percent in the English press reached
higher position as editors of newspapers. The
study found that only 18.9 percent of respondents
were working as reporters m Telugu papers and
only 8 percent were working in English
newspapers.

7) In Andhra Pradesh 35.1 percent of women
working in medium newspapers Wwere eaming
salary of less than 2500 per month. The
percentage of women earning a salary of Rs 501-
5000 per month was 35.1 percent i medium
newspaper and 29.8 percent 1n large ones. A high
percentage 374 percent of journalists in
prominent newspapers received Rs 50U more per
month than woman in medium size newspaper
(2.8 percent).

B. Primary data answer to unstructured questions by the
media people working in small, large and big media.
4

Instrument:

Unstructured questionnaire was used for the mterview
session. During the interview observation was made to
check the reactions.

Interpretation:

All human rights-civil, cultural, economic, political and
social including the right to development are universal,
indivisible, interdependent and interrelated... the human
rights of women and the girl child are an inalienable,
integral and indivisible part of universal human rights. The
full and equal enjoyment of all human nghts and
fundamental treedoms by women and girls is a priority for
governments and the United Nations and 1s essential for the
advancement of women (Beijing Platform for Action,
paragraph 213).

The lack of gender sensitivity in the media 1s evidence by
the failure to ehminate the gender based stereotvping that
can be found in public and private local. national and

=_wantgrnational media organizations. Print and clectronic

media in most countries do not provide a balanced picture
of women'’s diverse lives and contributions to the societv in
a changing world. (Beijing Plattorm for Action. paragraph
235 and 236).

Efforts by the government to empower women: the ongong
effort to empower the women is made by the state.
voluntany ofganizations and women group Women group
are also known as autonemous women's group. The main
emphasis was 1o eliminate the discrepancies among
genders. It the constitution glhiarantees equal opportunity

and protubition of discrimmation has to become a reality
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(put mnto practice) there has to be a constant effort to
wdentifv and gender inequalities

From the Fifth Five Year Plan (1974-78) onmwvards has been
a marked shift in the approach to women’s issues from
welfare to development In recent years, the empowenment
of women has been recognized as the central 1ssue in
determining  the status  of women. The National
Commission for Women was set up by an Act of
‘arhament 1 1990 to safeguard the rights and legal
entitlements of women The 73" and 74" Amendments
(1993) to the Constitution of India have provided for
reservation of seats in the local bodies of Panchayats and
Municipalities for women, laying a strong foundation for
their participation i decision making at the local levels.
The strategy of Women's Component Plan adopted 1n the
Ninth Plan of ensuring that not less than 30% of
benefits/funds flow to women from all Ministries and
Departments will be implemented effectively so that the
needs and interests of women and girls are addressed by all
concemned sectors. The Department of Women and Child
Development being the nodal Ministry will monitor and
review the progress of the implementation of the
Component Plan from time to time, in terms of both quality
and quantity in collaboration with the Planning
Commussion: rights of women given bv the Human Rights
are:

* Promoting and protecting the human rights
through the full implementation of human rights
instruments. especially the Convention on the
climination of All Forms of discriminating against
women;

* Ensuning equality and non-discrimination under
the law and in practice:

e Achieving legal literacy.

But Women are not aware of their basic rights under

national and intemational law. Interview result shows

that men’s attitude towards women’s working in
media. that moreover 70 percent of women reported
that they had no job satisfaction Further 48 percent
telt that their colleagues did not give proper
encouragements i their area of nterest. The stud

reported that 30 percent felt that they were not s:n(,n

important work. 43 percent claimed that they denied

promotions, 43 percent reported that male colleagues
found fault with their work and 33 percent said that

there was a difference in men’s and women's salarv.
Interpretation of primary data:

Amaong the respondents. 45 percent female respondents
said they cam less than 1.20.000 rupees per annum 40
percent sand they are gettmg approx 80,1101 per annuim

further media women who were eaining more than

}.
T———
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2,350,000 per annum were few 'In numbers, 2.7 percent
have an income 1 the range of 2,51.000-3.00.000

The obtained result shows that now the attitude
towards shift job have been changed more than 30
percent women are working i night slufts. But still
they are having problem because of family
responsibilities

According to the all respondents the motivation for
shuft work and woerking in media are scope to express
views, the chance to reform others, reform society, to
gel recognition, power and prestige, according to few
of the subjects salary is also a motivation to work in
media

VI. CONCLUSION

After more than a half century  of independence,
progressive economic and social policies, more than a
decade of economic reforms, we find that our women folk
are still not in the position where they ought to be. Hliteracy
1s a black spot on India’s face and when we take case of
women literacy situation is further grim Similarly,
unemployment is a cause and outcome of low development
and here too, we are not able to utilize half of our human
tesource simply because they are not properly educated /
trained.

It seems not only from pre-existing differences in economic
endowments between women and men but also from pre-
existing gendered social norms and social perceptions.
Gender nequality has adverse impact on development
goals as reduces economic growth. It hampers the overall
well being because blocking women from participation in
social. political and economic activities can adversely
affect the whole society

There 1s a need for new’kinds of institutions. incorporating
new norms and rules that support equal and just relations
between women and men. “Women have to be considered
as equal participants in shaping the future society in India.”
argues Sankar "It 15 not enough for poor women to earn
more; she must have control over her cammgs 1n order to

continue Lo be productive. She must experience the benefits

Of that increased mcome For manv. women. the process

will mvolve confronting established Social nomms and
hence the emphasts on striving for social change ”

UN Secretary General Kofi Annan has stated. "Gender
equality is more than a goal m itself. Tt is a precondition for
meeting the challenge of “reducing poverty, promoting
sustamable development and building good governance
The sccondary data shows that the government of India and
State of Andhra Pradesh has taken special attention for the
empoverment of women but due (o the social barriers and
ilhiteracy . 1gnorance and \:19[::11\:\1 due to gender disparity

has stopped women to participate i media freely
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Abstract

For all the mobile nepwori; operators, voice and short
message service (SMS)  have consistently been major
Sources  of Optimum support  of
conventionally cireyjy switched services in data-oriented
LTE is essential. |, TE was Specified by the
Partmership Project (3GPP) in release 8 and further
updates are also in progress. LTE fs designe
packet Switched System,

revenue. these

3rd Generation

d as a pure
This implies thay support of voice
within LTE has to pe done with voice over IP. This paper
affeman'\-‘e.f to accommodate

Ui grati i
during rugration period

discusses Varionus voice

Kc_\'\\'ords:-4G. VOLTE, IMS,SMS

L. OVERVIEW

Supporting voice over IP in a cellular communication
system throws in a ] of new challenges. Mamly the
Subscribers expect the same quality of service they know
TOmM  Circuit  switched voice services, ke m GSM
networks.

Voice support in LTE requires the right mechanisms and
architecture in radio and core networks, to guarantee
quality of service and a £200od user experience Nnationwide
LTE coverage can hardly be achieved from day ope.
onwards. Hence subscriber mobility between LTE and
legacy GSM, UMTS and CDMA networks is also a key
fequirement,

When it comes to voice support in LTE, the Ip Multimedia
Subsvstem (IMS) is the key technology [MS provides 4
framework fo; supporting IP based Services and requires
new IMS-specific network elements as part of (he dedicle~
“ore network architecture. The first version of IMS was
standardized n 3Gpp release S, with

specified in subsequent releases.

manv enhancements

In the carly days of I TE standardization, it hag heen
assumed that IMS would be commereially available when
the first LTE networks were deploved. Voice support was
also considered a5 being addressed by IMS.

rollout of IMS was slower than expected

However,
with the resyly
that voice support in I.TE had become a rea challenge for

any network operators.

Alternatives and micrmediate - solutions for supporting
Voice services in 1T were investigated more deeply. The
most important and tommercially relevant one is the circuit
switched fallback which basically provides subscribers with
voice services via the existing networks GSM. or CDMA.
The users “fall back” to one of these technologies as soon
as they initiate a voice call within LTE coverage or if they
aceept a terminating voice caj]

The first LTE networks are alreadv using CSFR for voice
support. CSFB 15 also supporting a variety of roaming
scenarios, cusuring that existing circuit switched roaming
agreements can be met,

A closely related lopic to support of voice js the support of
SMS as another key circuit switched service. SMS is a
huge revenue driver for network operators worldwide. A
non-IMS based solution for SMS was specified by 3GPP,
the “SMS over §Gs» solution for GSM and UMTS
networks, where SGs is the name of a core network internal
interface. SMS over SGs allows network operators to
Support SMS as a circuit sw; tched service within LTE

In the Jong run, support of voice and messaging in LTE
over IMS remains the major targel A related mdustry
mitiative is Vol TE (Voice over LTE). It was formally
announced 1n February 2010 [3] by the network aperator
organmization GSMA  (Global System  for Mobile
Communications Association), VoL TR has developed the
framework for opHmum support of voice and SMS over
IMS in LTE. mcluding foaming and mterconnect issyes.
VoL.TE is based on existing IMS multimedia telephony
(MMTel) coneepts |

fl. CIRCUIT SWITCHED FALLBACK
(CSFB)

CSFB 15 the mechanism (0 move 3 subscriber from LTE 1o
a legacy technology 10 obtaiy crremt switched volce
service. This function 15 only available ifLTE coverage is
overlapped by GSM of CDMAT coverage

CSFB was already specified n 3GPP release 8 with further
cnhancements defimed in 3Gpp release 9 A number of
difterent CSFR mechanmisms are ay allable. and there are
also differences -Lic-pcsw,:_i_rpg:' on the radio lechnology the
subscriber fails back to.
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[11. CIRCUIT SWITCHED FALLBACK TO
GERAN OR UTRAN

CSFB alfects the radio and the core networks. 3GPP

technical specification (TS) 23272 [5] is the stage 2

specification of CSFB, providing an overview of the
architecture and procedures used. Figure 1 taken from TS
23272 shows the Evolved Packet Svstem (EPS)
architecture for CSFB. It mclpdes the interfaces between
the different radio access network tvpes and the core
network entities. UTRAN is the UMTS terrestrial radio
access network, GERAN is the GSM/EDGE radio access
network, and E-UTRAN 15 the evolved universal terrestrial
radio access network of LTE. To support circuit switched
services, a connection to the mobile switching center
(MSC) server has to be established. The mobility
management entity (MME) of the evolved packet system
mterfaces to the MSC server via the SGs interface. The
CSFB mechanmsm 1s implemented using this SGs interface.

IV. CIRCUIT SWITCHED FALLBACK TO
CDMA

For CSFB to IxRTT, the UE can establish voice service by
falling back from E-UTRAN to the CDMA network. Figure
shows the reference architecture for CSFB 1o IXRTT [3]. It
includes the S102 reference point between the MME and
the IXCS IWS (ciremt. switched fallback interworking
solution function for 3GPP2 IxXCS). The 8102 reference

point provides a tunnel between the MME and the 1xCS ™ ##@se_network and terminal features that are considered -

I'WS 1o relay IxCS signalling messages

il I A%RTLCS
ACCess

]

I
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V. SMS OVER SGs

SMS over SGs is a mechanism to transmit circuit switched
SMS over the LTE radio network. 1t is based on circuit
swilched infrastructure and 1s a transition solution before
SMS over IMS 1s deploved. SMS over SGs was specified
in 3GPP release 8. The SGs is the reference point between
the MME of the evolved packet system and the MSC
server. The protocol used to connect an MME to an MSC
senver 1s SGsAP. The protocol for transferring signalling
messages 15 the Stream Control Transmission Protocol
(SCTP).

The SGs 15 used to handle mobility management and
pagmg procedures between EPS and the CS domain and for
SMS. to deliver both mobile originating and mobile
terminating SMS.

SMS over SGs is independent from CS Fallback; meaning
it does not tngger CS Fallback to UTRAN or GERAN. As
no fallback takes place, SMS over SGs does not require
overlapped coverage of LTE and already existing
technologies. Supporting SMS over SGs is mandatory for
UE, MME and MSC entities supporting CS fallback.
However, entities supporting SMS ower SGs are not
required to support CS fallback.

VL. SUPPORT OF VOICE AND SMS VIA
IMS

The IMS 1s an access-independent and standard-based 1P
connectivity and service control architecture. It provides
the framework for [P-based multimedia services in a
mobile network and is an ideal choice to offer voice over [P
services. IMS was first spécified m 3GPP release 5 and
enhanced in the following, 3GPP releases to a powerful
fcature set supporting a wide range of multimedia
applications.

Today. the mobile industry considers IMS as the major
sofution for supporting voice and SMS services in LTE. A
Voice over IMS profile was defined that only contains

essential tor launching IMS based voice. The “One Voice™
alhance of several major network operators and
manulfacturers published their 3GPP-compliant Voice over
IMS profile recommendations already. Complying to this
profile 1s the prerequisite for interoperability of different
manufacturer’s termmal and network implementations

“Using 1P Multimedia Subsystem specifications developed
by 3GPP as s basis, GSMA have expanded .upon the
original scope of One Voice work:to address the entire end-
to-end voice and SMS ccus_\s'lr,:m by also focusing on

Roaming and Interconnect interfaces, 1n addifion the
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mnterface between customer and network. G
will develop t

SMA VoL TE
defimtions for the
L work 1n the future. and
rfaces for an cnd-to-end ¢

he function and technical
way i which Voice and SMS wil
will define the inte alling structure

that will take into account interconneet ang roaming.”

Proper consid

CL ISSUes
er IMS in LTE. From
ogics, subscribers are used
to seamless service availability and worldwide . access to
voice and Messaging services. GSMA published the IMS
profile for Voice and SMS (GSMA Permanent Reference
Document IR 92, based on the profile specified by the One
Voice alliance. Only the essentia] set of terminal and
network features for SUpporting voice and SMS services via

IMS 15 listed: d IMS functions, Supplementary

eration of the roamin g al
will be kev 1o the success of voice ov.
experience with legacy technol

d interconne

I¢ require
services, media characteristics and radio and

capabilities. Al a later

packet core
pomnt, more features may be added to
networks. Compatibility
VoL TE implementation

lerminals and

between early
and later releases shalj always be

ensured.
The first LTE networks are unlikely to offer nationwide
coverage. Therefore. the continuity of voice calls needs to

be guaranteed by handover to a
GSM. This is achieved by a
voice call continuj v (SRVCC).

legacy technology such as
feature called single radiop

VIL. OVERVIEW QOF THE IMS
FRAMEWORK

The
man

IMS reference architecture provides entities for session
agement and routing, service support, data b
inlcm-‘ork:’ng. For LTE. the Ip connectivity
(IP-CAN) as shown in B
EPS and the E-UTRAN
The call session control functions (CSCF)
components of the [MS.

There are three CSCF-

Proxy-CSCF (P-CSCF): The P-CSCF 15 the first pomt of
contact for a user. The PCSCE be

ases, and
access network
gure would be composed of the

haves like a Proxy. ie. it
aceepts requests and forwards them op.
Interrogating-CSCF (I-CSCF): The [-CSCF ;s th
contact within an operator’s network for
destined to a subseriber
Serving-CSCF (S-CSCF): The

handling the repist

all connections

S-CSCF s responsible for

ralion process, making routing decisions.
and downloading user inform

and service profiles from the 1SS

maintaining SEsSI0ns, ation

are the core -

SRl
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J

LCSCF

SLSCF

Mabie phone

The home subscriber server (HSS) is the master database
for in

a legacy mobile radio network The HSS contains the

a user. It is comparable to the home location register
subscription-related information required for the network
entities actually handling calls/sessions. For example, the

HSS provides support to the call control servers to

complete  the routing/roaming  procedures by solving
authentication, authornisation, naming/addressing resolution,

location dependencies, etc.
The application
applications, e.g. messaging The purpose of the IMS
architecture and the different CSCF entities becomes clear
in the case of roaming: Network providers are unwilling to
disclose their internal network  structure and want to
prevent any access {o their own user databases. Since a UE
always communicates with the local P-CSCF in th
accessed network, this P-CSCF must be denied access
the HSS. The I-CSCF s in cha
architecture from other

server  (AS) pro\'idesqspcciﬁc IP

e
to
1ge of hiding the network
providers. IMS uses a set of
internet-based protocols
The Session Initiation Protocol (SIP) as a text-based
protocol for registration, subscription, notification and
initiation of sessions

The Session Description Protocol (SDP)
protocol for negotiating session p
codec type, bandwidth, [P
stream setup.

The Real-Time Transport Protocol (RT P)and RTP
Protacol (RTCP) for transport of real-time 1

as a text-based
arameters [ike media type,
address and ports, and for media

Control
pphications
(e.g. audio)

The Extensible Markup La
Access Protocol (XC AP).
XCAP allows a chient to read, write a
configuration data, stored in XML
XCAP XML
attributes to [TTP
Umversal T

1guage (XML} Configuration

nd modify application

format on a server
maps document  sub-trecs and  clement
uniform resource identifiers

errestrial Radio Access




Hobile device Radio & apcess network Sarvers (il [4]

Figure - Depiction of UE and network protocol stacks in IMS Profile for
Voice [14]

VIIL. CONCLUSION

Efficient support of voice and SMS is a key requirement for (6]
LTE networks. Different techniques lo support these
services In LTE are introduced in this white. paper, from
circutt switched fallback to IMS-based solutions. Thorough
testing of terminal implementations is a must to verify the
proper functioning and pcr'formance of the new protocol 7
procedures.
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Abstract

An approach for analysis, design and simulation of
advanced security system for any vehicle has been carried
out. This system uses GSM or CDMA or GPS. The system is
based on conceptual modeling Jor any vehicle security
svstem models and graph transformation lechnigues swith
supportive methodological principles, formal analysis and
fime-tuming. With conce ptual and real level of modeling and
simulation, the approach has direct support applications

for potential developmentsof new security sysiem.

Keywords: - GSM, CDMA Modeling and Simulation,
Conceptual Modeling.

I.  INTRODUCTION

Vehicle robbery in an era of technical advancement 15 like a
rebuke to science. World is going towards a high-tech
elobalization and vehicle plavs a prominent role in saving

“the time by providing easy and safe transportation. As the

business operations and daily activitics are getling more
robust and smarfer, security systems should be much
advanced and smarter Eventually there 1s huge requirement
for different good security systems that can help protect
theft  and stolen vehicle.

also to navigate a missed/
Automobile companies are the one Who need to add these
most valuable properties n lerms of economic and
operational values. It is still lagging and s0 needs constant
improvement 1o keep pace with the requirements. Road

accident and vehicle theft is 1 most common evident that

ever happen due to in handling, carclessness and laok @b b

security. In both the cases vehicle identification and
navigations are difficult. If this can be made, such miss
happening can be averted. [n this paper, We are proposing 4
new system called “ADVANCE SECURITY SYSTEM”

which works for all the mentioned requirement has been
il. HYPOTHESIS PROPOSED

-d on comnupication network (GSM.

This i
CDMA. and GP'S) The proposed It pothesis 1s anned at the

easy accessibihitv of a common person o such services.
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The basic approach lics on Re-engineering the fundamental
phenomenal aspect of CDMA, GSM technologies. At
present Mobile Tracker Software is easily available.

I1I. METHODOLOGY

The new advance security system for any vehicle will be
mitially based on personal identification detection (PID)
system through card reader which will be recognized by a
detector having data matching system. This system will
have controlled or ignition lock in the first stage and
control on fuel supply in the sccond stage. This innovative
device will work on insertion of the pre-recorded magnetic
card in the card reader. With the matching data, the device
will advanee to personal identification number (PIN). The
PIN will be physically inserted by the user through a key
pad and when the pre set number will be recogmzed. 1t will
eleutmmcaliy activate the vehicle. The ignition switch
connected to the device will show “ON” sign on the display
(LED screen).

operative. A better security is added with the protection of

The ignition svstem will then become

fuel systemn, which will operate through the electronic lock
allowing the throat valve (accelerator) or fuel supply (fuel
knob), to open/elose -
The system will be connected to a receptor (full duplex
IICIOWave device) embedded with the vehicle as a “black
box™ having the connectivity with CDMA or GSM or GPS
networking, enabling the vehicle to receive and send signal
as per the requrement The system will have two
comnectivigy
Fmergeney and

2)  Public protocol.
The emergency system will be under regulatory network
service provider and police control room. The public
protocol system will be on a paid basis with different
SeIVICe providers as per the exisling governing tenns and
conditions Addition of these svstems will provide the

vehicle high security protection and surveillance.




IV. SYSTEM TECHNOLOGIES

~ Module Specification

e

Advance Vehide security System

—— . e e

tobile Applications Web Based Application

GSM, COMA, GPS

Figure | :System Technology

This figure (1) show :S_‘Vsrem Technology advance vehicle
security system supports all type communication nefworks
GSM /CDMA and also GPS

GSM Technology

GSM (Global system of Mobile) is a popular Mobije
communication  svstem provided by Cellular service
providers or GSM Operators in  most countries
mtemnationally. GSM Mobile communication system can be
mtelligently used by electronic devices which can colleet
some data and send it to the central place using SMS or
GSM data call. Combination of GPS and GSM is required
m vehicle tracking system GSM is required 1n Vehicle
tracking systems because GPS system can normally only
receive location information from satellites but cannot
commuiicate back with them Hence some other
commumcation system like GSM is needed (o send this
location nformation to central control room of police
control room.

GPS chhnolog\_'
The Global Positioning  System (GPS) 15 a worldwide,
satellite-based. radio navigation system that gives the exacl
position of vehicles, no matter w here they arc, what time it
1s. or what the weather is like. A total of 24 satelhies orbit
the Barth, are monitored continuously by earth stations. The
satellites transmit signals that can be detected by GPS
receivers located m vehicles and used to determine their

location with great accuracy

= —

Technology & Management Journal of AISECT University

GPRS

D A R e b ik i

SME-MMSE

————— Uzer dita ard sigraling data SMSGHSC  SG Gurmway MSC
- Signaing date SMEMWMED  SMSintemyarking 3157

Figure 2:-GPRS

V. MAIN COMPONENTS OF A _GPRS
NETWORK

Mobile Station (MS), Base Station Subsystem (BSS),
Serving GPRS, Support Node (SGSN), Gateway GPRS
Support Node (GGSN), Packet Data Network (PDN).
Equipment Identity Register (EIR). Visitors Location
Register (VLR), and Home Location Register (HLR)

System Architecture

Fretraserrsritsanas

u“"-

LETTTY SPse

Essmana

Antenna

Figure 3: System Architecture

Advance vehicle tracking system components:- :
Vehicle Tracking Black Box, Reader, Smart Card. Ienn

lock, Fuel lock, Sensor M odule and, Power system mOGlE;
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Block Diagram

Figure 4: Svstem Block Daagram

Advance vehicle tracking system Algorithm flow chart
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Figure 5.- svstem module

I'he brief descriptions of cach module of Advance vehicle

Tracking Black Box are as follows

Vehicle tracking module: -

his module is a combination of microcontroller & vehicle

tracking black box

This smart card access onlv personal identification number

- - Fuel control modulg
Reader madule ‘ |
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Vehicle tracking bl

ack box

The Vehicle tracking black box is well protected from
environment (we dand, Heat) well protected from damage

and

Characteristic

Environment Friendly (Cooled, Heat), Internal Batiery,
Automatic power Supply, Hide properties  Working
Temperature: -20 degree to +50 degree C.

Oty Block

Proof Cabinet

OpenLock

Batterv 1l

Db e |

Figure 6: Vehicle tracking black box

Microcontroiler WOrk Aavance venicie security system =

Tari Name

E” T Wark Name
| EE Feader Control

Igmuon Contrul

Srrart Card Reader

lgnition system

Operaimnal

oz dence work 15 fpecal match daak velucle

authorizaton
1f informmben is ue then  permil 1o start igmtaon
systemn of information 1 oot maich ilmt situation

] s Serdd SMS
Ic-_};aim_ 2 44

Future aspect

PN e e L Lo igniion jodEods S s e
Fuel corgral Tue sysiem 7 wdormaton 5 bue then pemmil to stan  Fuel
systen ¢ f nfnrmation 15 nat mratch that sfmuation
Fud systerm lock mode = > e
Anthonzalion Perm ssion Ttusis a chowee for wetacie use angle us Jdoubie use
. rredls uge
Wi ocontroll e This:s send SMS or Prevecord vince SMS on munher

THas ycerea capmtl e Totam update

TABLE 1: ADVANCE VEHICLE SECURITY SYSTEM

Key Interface

Smart Card

v nsert Smart Card

Figure 7: Reader module

This smart card stores vehicle information such as

7  Vehicle owner

» Vehicle Engme number

Hidden information (security data)

Fuel control valy
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Fuel control valve: - That is an electronic control device. jt

15 control through microcontroller
.mﬁ\ [ ]
I

Lo e T ;

} P l,‘,_,_[ 7o \/)‘1 Pariuzee

| ;

Figure 8. Algorithm for ignition & fuel module

Ignition system: - Switching of Ignition svstem (on foff) is
controlled by the Black Box

Power Supply

Power Supply Advance vehicle security system mange
following type of power

= Black Box Battery

> Vehicle power battery

> Automatic power switch
T Power cell

Vehicle tracking’box battery

'T'—W T T Remark |
de:uclc Blackﬂux Aulomatic recharge a ]
ehicle Battery This vehicle tattery supnly |
| automatic 8 3 __I
AL! 'J_'Tahc power switch | this System power 2

swtching "ON' conditson j

VVE use vehicle power

4 Powercel Cirowut cell

use all power
@il |

Table 2: Vehicle tracking box battery
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VL. CONCLUSION

This project report brings oul companison of various
technological options for selection of a vehicle tracking
system and  their application. Comparison of the
technologies is made based on operational methodology
and cost effectiveness to bring out the suttability. Overall
benefits of the tracking system arc also discussed. This
project report used graph transformation methods for
simulation. This helps the build to advance vehicle ieumt)
system in selection of the appropriate technology. This
system 1s an intelligent vehicle tracking black box security
system that can monitor the vehicle always we are
providing an innovative solution for the theft of vehicles
through our securily system. So we believe [h(xt our svstem

will provide a total solution for the users of vehic
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Abstract

In these days, the content from an image retrieval system
has become a challenging task. Ma 1y systems based on the
text based retrieval systems but the need of an image based
retrieval system that takes an image as a mput query and
retrieves daia. Content Based Image Retrieval is an
approach for retrieving semantically-relevant images from
an image database based on automatically-derived image
Jeatures. The aim and Qbjective of the Paper is classifying
the soils using Adaptive resonance theory, a Neural
Network concept for more efficient and effective results,
Forthcoming problems or disasters are easily studied and
predicted with help of FI. So that priory we can rescue the
human kind and mother earth,

Key words:- BPN, CBIR, Clustering.

I.  INTRODUCTION

This section gives an mtroduction to content based 1mage
retrieval system (CBIRS) and the technologies used n
them. Image retrieval has been an extreme Iy active research
area over the last 10 vears, but first review articles on
access methods m image databases appeared already 1n the
carlv 80s[1]. Enser [2] gives an extensive description of
image archives. various indexing methods and common
searching tasks. using mostly text based scarches on
annotated images In (3], an overview of the=resenich
domain in 1997 15 given and in [4]. the past, present and
future of image retneval is highlighted There are several
reasons why there is a need for additional, alternative
mage retrieval methods apart from the steadil ly growing
rate of mmage production. It is important to explain these
needs and to discuss possible technical and methodologieal

lmplm ements. Image retnieval 1s the process of brg

searching and retoeving mages lrom a larg

digital 1mages Advances in

acquisition tecnnologies have enabled the creation of laree

image datasets In order to deal with these data i IS
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necessary to develop appropriate information systems to
efficiently manage these collections. It is simple to identify
a desired 1mage from a small collection simply by
browsing, but we need more effective techniques with
collections containing thousands of items, Image searching
15 one of the most important services 1hat need to be
supported by such svstems In general, two different
approaches have been applied to allow searching on mmage
collections: one based on image fextual metadata and
another based on image content information The first
retrieval approach is based on attaching textual metadata to
each image and uses traditional database query techniques
to retrieve them by keywords [5.6]. However, these
systems require a previous annotation of the database
images, which is a very laborious and i me-consuming task.
Furthermore, the annotation process is usually inefficient
because users, generally, do not make the annotation in a
systematic way. In fact, different users tend to use different
words to describe a same image charactenistic. The lack of
systematization in the annotation process decreases the
performance of the keyword-based image search. Image
retrieval systems have not kept pace with the collections
they are searchung. The shortcomings of these systems are
due both to the image representations they use and to their
methods of accessing those representations to find images.
The problems of image retrieval are becoming widely
recogmzed, and the search for solutions an mncreasingly
active area for research and development.

In recent years, with large scale storing of images the need

to have an efficient method of image searching and -

retrieval has increased. It can simplify many tasks in many
application areas such as fingerprint identification
brodiversity information svstems. digital libraries, crime
prevention,  medicine,  fustorical research,  artificial
intelligence, military, education. web mage  scarching
Content-Based Image Retneval (CBIR} svstems [7-9]

shown in Fig-1.In these swstems. image processing

suallv aytdmaltic) are used to extract feature

veclors that represent image properties such as color.

R B o LB s i et e e R e e s
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texture, and shape In this approach, it is possible to
retrieve images sumilar 10 one chosen by the user (querv-
by-example)

There by we can overcome the disadvantages of the text
based retnieval systems The mamn advantages of ths
approach 1s the possibility of an automatic retrieval
process, contrasting to the effort needed to annotate images.
In this paper it was focused on:soil classification of various
fields on the earth map/remote sensed image. Generally
classification can be done with aid of various filter
techniques but in order to calssify the soils we are using an
“advanced platform called Neural Networks.

II. DIGITAL IMAGE DEFINITIONS

A digital image a[m,n] described in a 21D discrete space 1s
derived from an analog image a(x.y) in a 2D continuous
space through a sampling process that is frequently referred
to as digitization. The mathematics of that sampling
process will be described in Section 5. For now we will
look at some basic definitions associated with the digital
image. The effect of digitization is shown in Figurel 1

The 2D continuous image a(x,y) is divided into N rows and
M columns The intersection of a row and a column 1s
termed a pixel. The value assigned to the nteger
coordinates  [m,n]  with {m=0,12,. M-1}
n=0,1,2,.. N-1} is alm,n]. In fact, in most cases a(Xy)--

and

which we might consider to be the physical signal that
impinges on the face of a 2D sensor--is actually a function
of many variables including depth (z), color (1), and ime
(). Unless otherwise stated, we will consider the case of
2D. monochromatic, static this

images In chapter.

Calunms

Fiourcl | Digitization of a continuous image. The pixel al coordmates

[m- 10, n=3] has the integer brightness value 110,

The image shown i Figure | has been divided mto N = 1o
rows and M = 16 columns. The value assigned to ever)
pixel 15 the average brightness m the pixel rounded © the
nearest integer value. The process of representing the

amplitude of the 2D signal at a given coordinate as an

Vein me(R,F, 0,18 = -

_—

T
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mteger value with L differcht gray levels is usually referred

to as amphtude quantization o sinply quantization

L]

Common Values
o  Characteristics of Image Operations

Video Paramelers

¢« Common Values

There are standard values for the various parameters
encountered in digital image processing. These values can
be caused by video standards, by algorithmic requirements,
or by the desire to keep digital circuitry sumple. Tablel 1
gives some commonly encountered values.

Symbol Typical values

fu

iParameter |

Rows N
Columns M |256,512,768,1024,1320 |
11 64.256.1024 4096,16384 |

e
(Gray Levels L

| | : |

Tablel.1: Common values of digital image parameters

Quite frequently we see cases of M=N=2K where {K =
8.9.10}. This can be motivated by digital circuitry or by the
use of certain algorithms such as the (fast) Fourier
transform The number of distinct gray levels 1s usually a
power of 2, that is, L=2B where B 13 the number of bits n
the binary representation of the brightness levels. When
B>1 we speak of a gray:l{:\-‘el image; when B=1 we speak
of a binary image In a binary image there are just LWo gray
levels which can be referred to. for example, as "black” and

"white" or "0" and "1".

III. PROPOSED METHOD

This svstems based on features like color, shape, [EXture,

spatial  layout.  object motion, e, are ciled
in[11].[12] Color 15 one of the most widely used features

for image similarity retrieval, Color retrieval vields the best
results. in that the computer results of color similanty are
derived by a human visual system that is
between infinitely large numbers

main aspects of color feature

similar to those
capable of differentiating
of the
Joice of a color space: A color space 15 a

of colors One

extraction 1s the ¢l |
muludimensional space m __\\hmh the different dimensions

represent the different components of color [13] Most




color spaces are three dimensional Example of a color
space 15 RGRB, which assigns to each pixel a three element
vector giving the color intensitics of the three primary
colors, red, green and blue. The space spanned by the R, T
and 3 values completelv describes visible colors, which are
represented as vectors m the 3D RGB color space. As a
result. the RGB color space provides a useful starting point
for representing color features of images.

IV.  BACK PROPAGATION NETWORK
-~ MATHEMATICAL APPROACH

Units  arc  connected to one another Connections
correspond 10 the edges of the underlying directed graph.
There 15 a real number associated with each connection,
which 15 called the weight of the connection. We denote by
Wij the weight of the connection from unit ui to wuit uj. It
15 then convenient to represent the pattem of connectivity
in the network by a weight matrix W whose elements are
the weights Wi Twg types of connection are usually
distinguished: excitatory and inhibitory. A positive weight
represents an excitatory connection whereas a negative
weight represents an inhibitory connection. The pattern of
connectivity characterises the architecture of the network.
Fig22

Input to Output from input to
natsron i neuron i othoar neurons

s g 5,

= TN i i / . 1
— )

e e ‘T'\ z {1} wy ./ -

‘W Synaptic o e
junction

A % i
z (t)" s

tt in the output laver determines its activity by following
a two step procedure e —
First, 1t computes the total weighted input X], using the
formula:

X, =D pl
e S . = :
! where y11s the activity [evel of the jth umit

m the previous layer and Wiy is the weight of the

connection between the ith and the jth uni
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Next. the umt calculates the activity vj using some function

of the total weighted mput. Typically we use the sigmoid

Junction

S
& 1+27"

Once the activities of all output units have been
determined, the network computes the error E, which is
defined by the expression:

) =—}Sﬁ(v = dgj?

B (T
2e

2

where yj is the activity level of the jth unit in the top laver
and dj is the desired output of the jth unit.

The back-propagation algorithm consists of four steps:
1. Compute how fast the error changes as the activity of an

output unit is changed. This error denivative (EA) is the
difference between the actual and the desired activity.

2. Compute how fast the error changes as the total mput
received by an output unit is changed. This quantity (EI) is
the answer from step | multiplied by the rate at which the
output of a unit changes as its total input is changed.

o e
== LS EA -5
. t&; .’.&j" d?xj :

3. Compute how fast the error changes as a weight on the
connection nto an output umt 15 changed This quantity
(EW) is the answer from step 2 multiphied by the activity

< _level of the umt from which the connection emanates. -

o ) ok
e R e )
& d’#‘a & ; c‘ﬁ“i’,- "

4. Compute how fast the error changes as the activity of a
unit n the previous layer is changed This cruciai step
allows back propagation to be applied. to multilaver
networks. When the activity, of a unit i the previous layer
changes, it affects the aelivities of all the output umits to

which 1t 15 connected So to compute the overall effect on

4]:|»i:(| Bl e

e

1B

il i




the emor. we add together all these seperate effects on
output units But each effect 1s simple to calculate. It 1s the
answer m step 2 muluplied by the weight on the connection

to that output unit

) - f"a'-
Eh, =i =0y g Ao
g T ‘“?' &5

By using steps 2 and 4, we can convert the EAs of one
laver of umts into EAs for the previous laver. This
procedure can be repeated to gel the EAs for as many
previous layers as desired. Once we know the EA of a unit,
we can use steps 2 and 3 to compute the EWs on its
meoming conneclions. -

Working with Back Propagation

The application of the generalized delta rule thus mvolves
two phases. During the first phase the input x 1s presented
and propagated forward through the network to compute
the output values vp o for each output unit. This output 1s
compared with 1ts desired value do, resulting in an error
signal 8p o for cach output unit. The second phase mnvolves
a backward pass through the network during which the
error signal is passed to each umit m the network and
appropriate weight changes are calculated

Weight adjustments with sigmoid activation function.

The weight of a connection is adjusted by an
amount proportional to the product of an error signal 8, on
the unit k receiving the mput and the output of the umt |
sending this signal along the

Aywijp = ’yﬁp V;
connection;
[f the unit 15 an output umt, the error signal is

of = (df — yb) F(sh).

given by Take as the
activation function F the ‘sigmoid’ function as
,‘J s P l
= FlsP) = ——. ,
i

delned In this case the

derivative 15 equal to

LN
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Pty = &
asP 1 e
— 1 =
= e
1 "

: : such that the
signal for an output umt can be  written

— Sl — v5).

error

Sy
=t
I

ds’

The error signal for a hidden unit is determined
recursively  in signals of the
units to which 1t directly connects and the weights of those

lerms of CITOr

connections. For the sigmoid
activation function:
-
Ny
. o -
"7?‘('5’1 Z éf—‘wh‘} o h.“' & yh) Z 5010};0.
Pt | o=l

V. REFERENCE DATA OF SOIL
CLASSIFICATION

Table 2.1: Sample training data for soil classification

Table 11 Inference sealts for the sof clasaficafion
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Table 2 2: Inference results for the soil classification (untramed data)

CONCLUSION

mamad | ""‘IB?.' o

bk

e B b witk Thice difte .
el | sl ) This paper 15 embedded \\gh. Lhree difterent du. un_ ql
; | B sciences i.c Basics of Digital image Processing, Soil
: __r Fundamentals, Neural Networks. So in order o study the
10 ‘ | ™o important leaming techniques (Supervised) we are
‘ : | using the concepts of BPN algonthms. The algonthm
B 0 WL Which are used i the project are predefined functions,
e = — which cannot be altered according to our task The most
2 (22 0 |03 3% sy |
| "Y1 important algorithms that are used in this paper is BPN for
| : = = :
t & P 3 s —22EE L 1 ey W
B 0 0% 066 7% soil c.]d:,.stﬁcatmn as well as image recognition. lhfT BPN
| 5 algorithm is completelv mathematical based tools ie the
65 1t 0% g 06] ITH 1 functions that are used in these algorithms are predefined
| " | | : : e ;
; 5 ! ! one. Presenting these algorithms in java is really a

challenging task, working with dynamic 1mage and
collecting the relevant data such as position of the pixel,
RGB values and converting it mto the intensity values and
then giving these values as the inputs lo the (hese
algorithms through java and verifying the output values
with the trained data ends the project. 3

Lven though a large number of commercial and open
source applications exist o process remote sensing data.
According to an NOAA Sponsored Research by Global
Marketing Insights. Inc. the most used applications among
Asian academic groups involved in remote sensing are as
follows: ESRI 30%; ERDAS IMAGINE 23%: ITT Visual
Information  Solutions ENVI  17%. Mapinfo  17%;

ERMapper 11%. Among Western Academic respondents as
follows: ESRI 39%, FERDAS IMAGINE 27%. Maplnfo
9%, AutoDesk 7%, ITT Visual Information Solutions
ENVI 17%

It is an attempt to study two mmportant leaming techmgues
which plays a vital role i the mmage processing through
these algorithms makes the project more interesting and

lehuaum_ using Neusal Network and Java Flat form.
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LATEST TRENDS IN THE DESIGN CONSIDERATIONS OF ECO FRIENDLY
ELECTRONICS AND COMMUNICATION DEVICES

K Parandham Gowd
DSCC, 3 EME Centre
Bairagarh, Bhopal-462031

Abstract

Electronics and Communication devices have changed the
human life styles tremendously comfortable wirh many
advantages, but they have brought in some side effects on
OUr environment.

The aim of this theoretical research paper is to selec one
of the main factors, stucly, analyse, discuss and propose
some design considerations Jor eco friendly electronic
devices. One of the main Jactors in the design of these
devices causing biggest ha'rm fo environment is the usage
of hazardous materials for manufacture of computers and
related electronic products,

In this paper an atiempt is made o present and disciss
some design considerations and implications on the usage
of environmental friendly materials in the design and
Jabrication of these devices. Also, in this paper some
proposals are included for further research and usage of

newer

materials which does not contain hazardous

substances for design and Jabrication of electronic and
communication devices.

Keywords:— Eco friendly Electronic Devices, Green
Electronics, ECCIT devices

I. INTRODUCTION

Electronics  and commumcation

devices  have

revolutionalised society after mnovations of
semiconductors. IC's. Chips through VLSI technologies.
Modern man has many devices in his office. home and on
mobility  In India there are about 60O million cello phones
and there number will reach 870 million in near future
excluding laptops. home appliances and desktop PC’s
These devices have changed the human life styles
tremendously comfortable with many advantages, but they
have brought in some side effects on our environment

which 1s termed as e-pollution  Hence there is an
mescapable requirement 1o plog ts problem at the design
stage for eco friendly electronic devices

[t 1s well known fact that hazardous materials such as
bromimnated flame-retardants, PVCs and heaiy metals ke

lead, cadmium and mercun are commonly used for

SK Paranjpe
DSCC, 3 EME Centre
Bairagarh, Bhopal-462031

manufacture of computers and related other electronics
equipment which are known to cause harm to the
environment and human lives. Hazardous substances are
contained within components such as printed circuit boards,
cables, wiring, plastics, casings, displays monitors, cathode
ray tubes (CRT) . batteries, capacitors, resistors, relays and
connectors and so on the land filling of these hazardous
matertals nisks the leaching of heavy metals like lead.
cadmium and mercury into ground water or evaporation of
mereury mto air. The main factors contributing for increase
the usage of hazardous material through Electfonics,
Communication, Computers and IT ECCIT devices into the
world are follows.

(a) Technology innovation for IT equipment s

tremendously advancing.

(b) Consumption and sales of ECCIT devices is

Increasing in an exponential scale.

(¢) These devices have become more affordable and

accessible due to mass production.

(d) The rate of introduction of new devices/models in

large numbers is just 15 days.

(¢) There is an urgent need to find suitable newer

matenals for design and manufacture of environmental

friendly clectronics and communication devices for
- future of human kind.

-

Il. PROPOSED METHODOLOGY

Performance and profit making should not be the main

eriteria for anv Electronics and Communication product.

_ w50 along with this the 1ll effects they bring must be

en\"ffnxﬂnerltali_x' sustamable. Methodologies for designing,
manufacturing using and disposing of these products such
as computer peripherals, storage media, printers. monitors,
consumer  electronics,  networking equipment  and
communication equipment shotld be such that it is efficient
and effective at the same time with minimum or no impact
0n environment

Designing, manufactunng: using and disposing of these
products along with associated subsystems efficiently and
effectively with mimmum oring fn:puui Ol environment can

be termed as Green Electronics. One of the main goals of
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this Green Electronics 1s similar to green chemistry . reduce
the use of hazardous matenals during design  and
manufacturing. The proposed methodology in ths paper
envisages some design considerations and implications for

environmenta! (riendly electronic devices.
Design Considerations for ECCIT materials

(a) The materials used for design and manufacture
should be able to be broken down by natural processes.
(b) They should be more sustainable and less toxic
plastics and bio-plastics (monitor casings).
(c) Consider usage of biodegtadable
plastic case for printers.

corn-based

{d) Consider wood and bamboo wood encased designs
for desktops in computer towers, monitors and mouse
controls.

(¢) There 1s need to consider design of monitors
which do not emit toxic radiations.

() Matenials used are”required to consume as less
power as possible. Intel’s core 2 Duo processor draws
power only for the parts of the chip which are actually
1n use.

(g) Fast forward the rescarch and bring in the
nanotechnology products which are eco fnendly mto
the design.

(h) They must emit less dioxins.

(1) Material should be such when 1t 1s disposed of in
to landfills. ground water should not get affected and
in case of burning must emt less harmful fumes.

(1) Before using the matenal for design it must
undergo biodegradability test which need to be
developed by rescarch.

(k) Adhere to anvy legislation for not to use banned

substances at the design stage itsell.

Sl Component/ Existing memscd
{ No equipment materials | materials eco 1
' friendly |
Sk ('.nn‘,pal_-c_r_m Copper, Gold/silver/ !
parts lead. | bronze/ I
| mercury, copper steel
steel
2 | Mother Board | Bervllium | Wooden
composites
3| Clups & semi | Cadmmum | Hafnium or
conductors composites
| 4 [PCB's 1 Lead | Leadfree
! | solder
e : |- " 2
[ 5 Cathode Ray : Barum. ECDY LED |
' ['ube ?mcmur\_ technologies '
i | lead are suitable |
| . composites 'I_

Uﬁivéfgfty

6 | WiresE =
cables

Toner
cartridge

8 | Plastic housing | Brominated
of electronic =

flame ~

components retardant

Table 1. Hardware with materials used and proposed

Implications of Proposed ECCIT Materials

With introduction of eco friendly materials for design of
ECCIT devices the following factors will have to be
accepled.

(a) Cost considerations will certainly go high.

(b) Size and weight factors are most likely  * will
inerease.

(c) Imposition of strong legislation attracts protests
from designers/manufacturers because they need
profits and resentment from consumers since they

need performance.
I1I. DISCUSSION

The issue of hazardous material pumped in to the world
through ECCIT devices 1s assuming alarming proportions.
It is estimated that approximately 20 kg of this material 1s
put into market every vear per mnhabitant which 1s about 10
million tonnes per vear. An estimated 50 nullion tonnes of
E-waste is produced every vear.

This implies 400 kg of hazardous material 1s used by
designers which is pumped into the market every vear per
mhabitant which is almost 2500 million tonnes every year
in form of new products. The mtroduction of hazardous
material 1n the form of new products 1s likelv 1o inerease by
500 percent m India in near future. It 1s estimated that USA

i - - 2 T 4
T Preduces about 3 million tonnes of E-waste and mtroduces

9 million tonnes of this material in the form of new
products. In case of China it introduces 2.3 million tonnes
of E-waste and 7-9 million tonnes in new products

It s estimated that 70% of e-waste is put m to landfills
where as 30% is either burned out or re-cveled.

Inference from tlus research is that entry of hazardous
material into the society in the form of new products is
exponentially nsing comipared to E-waste production

Fven thoush the size. weight of eco friendlv ECCIT
devices will be shghtly "iif-ﬁon\'eniencc to use but they

eliminate harmful effects on society 15 great preventive act.




The hamnful effects and the overheads involved in the
disposal of e-waste will more than compensate for the cost
and weight factors in usage of eco friendly materials for
design of ECCIT devices.

IV. CONCLUSION

The main contribution of this paper is the idea of plugging
the hazardous naterjal usage problem at the design stage
itself. This is to ensure that prevention of creation of e-
waste into the environment and society.

The present methodology of usage of harmful materials
such as lead, cadmium barium for design and manufacture
of ECCIT devices must have to be replaced by the Eco
friendly materials which are proposed in this paper.

It may not be Very easy to design, develop and
manufacture the ECCIT devices with  Eco friendly
materials, but there is no escape for protection of
environment. If not followed by ECCIT manufacturers,
there is a need for comprehensive  strong legislation
covering all aspects of ECCIT devices,

Research continues at very large scale in many
orgamizations across the world into many areas of making
use of ECCIT devices energy efficient, designing
algorithms, manufacturing, designing and usage methods
for eco friendliness as far as possible.

The case of difficul ty 1n designing the Fco friend] v ECCIT
products is understood but recent advances in galloping
technologies including material s will go a long way in
salving the usage of less hazardous material for design of
ECCIT devices. The following proposals are made through
this research paper

(a) Manufacturers have 1o accept the hazards to

environment leaving the desire for profits alone.

(b) Consumers also have to compromise  on
performance factor for usage of environmental
[riendly materials.

{c) Extended producer responsibility  must e

encouraged whereby those who produce ECCI]
goods are responsible for the environmental*
impacts throughout the whole life cycle.

(d) Use of nanotechnology for the design.

(¢) Based on electrical (permuttivity) and mechanical
properties (Permeability) research has to be
carried out for determination of environmental
friendliness of materials and then use for design of
FECCIT devices

() A strong standard legrstation s required to be
tmposed after comprehensive research mto the

ssues of eco friendly ECCIT devices

Technology & Management Journal of AISECT University

(2) Discipline of consumers in usage methods goes a
long way i ensuring environment friendliness.

V. FUTURE SCOPE

Future scope exists for comprehensive research for
mvestigation and development of environmental friendly
composite materials and also for defining standards.
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Abstract
In the fabrication of polysilicon solar cell, efficiency of the
solar cell is the key issue. We have used the polysificon

wafers obtained directly from the manufacturer, which

have lots of saw damages on its surface. We have removed
the saw damage using I{FF . HNO; :
different After
texturization on the same wafers were carried out using the
mixtures of acid solutions of HF, HNO;, I1,0 and H»SO; in
with different combinations. The solution preparation and
: Since the

process of texturization is highly sensitive for temperature,

H,0 solution in

proportions. saw damage removal

texturization are the exothermic reactions.

therefore, a constant lemperature bath was designed and
fabricated in house to carry out the reaction al constan!
temperature. The textured swrface was analyzed by high
resolution optical microscope, surface profiling and
scanning electron microscope. We have achieved the
reflectance of light up to 18%, while the initial bare wafers
were having the reflectance of 30%. As a consequence the
light reflected on the wafer is less that leads to the solar

cell to utilize maximum illuminanon for the conversion of

the optical energy into electrical energy. The micrographs
and etch rate etc were studied thoroughly and have been

presented.

Kevwords --- Etching, Texturization, Saw damage,
Polysilicon, Multi-Crystalline

I. INTRODUCTION

The multi-crystalline sthcon wafer surface texturization 1s a

crucial issue before the processing of solar cells.

Texturization can be done by alkaline etching or reactive
ion etching; we have chosen the acidic etching. At first the
saw damage has 0 be removed followed by acid
texturization Most of the acidic etching and hence the
textunization process are of empincal in  character
depending on the constituents ratios temperature and
physical agitation. Texturization of me-silicon (polysilicon)
walers 15 3 well known method W mprove the solar cell
cthiciency  [1] from the

Apart improvement in  the

reflectance. increasing the light trapping by the textured

Technology & Management Journal of AISECT University

surface becomes more important when the silicon wafers
become thin [2]. The parameters of solar cell significantly
mmprove by the textured surface [3-5]. The complex acidic
elching behavior requires a detailed knowledge of every
parameter like temperature, physical agitation. constituents
involved and their ratio which influence the textunzation.
The texturization process depends on the temperature; we
have studied the process at room lemperature without any
agitation for better control [6] The texturization can be
carried out in an automatic in-line process [7]. We have
used HF, HNO3, H,0 and H >S50, in dafferent ratios to study
the etch rate, surface roughness and surface morphology to

achieve minimum surface reflectance.

II. EXPERIMENTAL DETAILS

The 5"x5" multi-crystalline silicon wafers of around 200
microns thickness were taken for the experiments. The
wafers were [irst. degreased using acetone and
trichloroethylene and than dried using nitrogen. The saw
damage removal and texturization experuments were carried
out al room temperature (210C) without agitation in the
constant temperature bath as shown in Figure 1.

Fig.1 Constant Temperature Bath

The gramns were seen using microscope and CCTV on the
monttor The magnificatiotral the microscope was 30x and
CCTV monitor 50x. So total 1t jwas 2500 magnification
The roughness was measured?using Dectak 6M surface



profiler. The saw damage removal was done m four
different solutions as shown m Table-1

Table 1 Solutions for Saw Damage and Texturization

Solution | Saw Damage Texturization
No. Removal
diigs Y Ratio
* HF : HNO3 : HF : HNO3 : H2S04
H2804 - H20 H20
Sol.1 s g 105 10 2 16: 20
Sol.2 1evabaig: 3 e R S b
Sol .3 ol ilelg 3.5 R0 -2
Sol 4 ol 26 Rl R

Thickness and surface roughness of the wafers were
measured before saw damage removal, after saw damage
removal and finally after texturization Micrographs of the
textured surfaces were done using scanning electron
microscope.

HI. RESULTS & DISCUSSION

It was found that the saw damage were completely
removed in HF, HNO3, H2S04 and H20 solution in all
the four types of the solutions we have used The etched
thickness with time is shown in Figure 2. It is clear from
the graph that etching rate is maximum in solution 1 and
mimmum in solution 2. However, the saw damage is
removed 1n all the solutions as it is clear from the grains
shape and surface roughness shown in Figure 4.1 to Figure
4.4. Since the silicon wafers are already thin hence we want
minimum thickness etch which is just sufficient for saw
damage removal. Therefore, solution 2 and solution 3 are
most suitable for our purpose where control etch rate is less
hence can be controlled more easily. It was further
observed that 3 o 4 microns etching 15 sufficient for saw
damage removal. The etched thickness versus time behaves
linearly as shown in Figure 3. Although the surface seems

to be simular in all the four solutions but the reflectamee~_[7]

measurement shows that the reflectance not only depends
on the solution used but also on the time of etching. It is

(4]
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also noticed that the surface reflectance has no direct

relationship with the surface roughness but depends on the

grains structure on the surfaces. The reflectance and surface :

roughness data is shown in Table-2.

IV. CONCLUSION

On 3"x3" polysilicon wafers of 200 microns thick saw
damage has been removed successfully. The acid
texturization has been carried out resulting into reduction of
the surface reflectance from 30% to 18% on lexturization.
We found that the solution no. 1 i.e. HF - HNO3 - H2804 -
H20 1n the ratio of 10 : 10
surface reflectance on texturization on polysilicon wafers.

16 : 20 gives the minimum

The textured surface has uniform grains structure having
granular shape on the whole surface,

V. REFERENCES

[1] Batzner, D.L., Windgasen, H., Sauer, A., Hadam, B..
Janben, L. and Pletzer, T. (2007) Acidic Wet
Chemical Texturization of MC-Si Solar Cells, 22nd
European Photovoltaic Solar Energy Conference,
Milan, Ttaly.

[2] Hauser,A.
Constancer.

[3] Park, SW. and Kim, J. (2003) Application of Acid
Textunising  to Multi-Crystalline  Silicon Wafers,
Journal of Korean Physical Society, 43, (3), pp. 423-
426

(4] Panek, P., LipinskiM and Dutkiewicz, J. (2005)
Texturization of Multicrystalline Silicon by Wet
Chemical Etching for Silicon Solar Cells, Journal of
Material Science, 40, (6).

[5] Schultz,0., Emanuel, G, Glunz, SW. and Wileke,
G.P. (2003) Texturising of Multicrystalline Silicon
with Wet Chemical Etching and Plasma Etching,
WCPEC-3, Osaka, Japan.

[6] Ranjana Pathak (2008) M Sc. Dessertation. CEERY

Pilani, Acid Texturization of Polycrystalline Stlicon

Waters for Solar Cell Fabrication

Hauser, A., Melnyk, I , Wefninghaus, E | Delahaye, F.

and Fath, P (2004) 19th EC PVSEC, Paris.

(2006)  Ph.D.Thesis, University of




Technology & Management Journal of AISECT University

’.
Al
35 /s |
| '
30 o i

254 /

Figdd 5ol d Fiedd St4

Sa Damage Removed Surfaces

Etched Thickmess (micran)

Etched Thick ness { micions )
ix
w

5
!
%
Time { Sec. )
; Figure 2. SawDamage Removal Figure3, Testunzztion
Figd3s Fighd 5414
Texturized Surfaces
SawDaaz Fouoy st Termmzane:
Sce S Soc. S S Sa Ser
1 2 3 4 1 1 ile 4
Rewoinass 4 3R B i £ EH 116 s
(o)
Renzqanes - - - - 127 2 | A2 Lt
{%)
Rpbthcgm el Migigh Table-2: Reflectance and Roughness
L Wi,




Technology & Management Journal of AISECT University

PERFORMANCE EVALUATION OF MIMO OFDM SYSTEM ON
GUARD PERIOD INCLUSION

Mitalee Agrawal,
Student, NJIST., Bhopal

Abstract

Orthogonal frequency-division mulliplexing (OFDM) is the
technique of choice in the modern digital communication
system, which divides q channel with q higher relative datq
rate into several orthogonal sub-channels vvith a lower
data rate. This very special & unigue feature of the
fechnique attracts the new generation of c’:‘:mmr.-niéa{frm,
which is widely called as “4™ generation technology . The
paper has been divided into two parts dealing with one of
the most important aspect! performance parameter of
OFDM. The I part will talk about the key role of Guard
Period in MIMO OFDLy System in subsiding Inter-Symbol
Interference (ISI). Where else the b s part will elucidate the
different method of guard period Insertion & MATLAR
simulation result will illustrate how the different guard
period insertion method Impact the performance of MIMO
OFDM system in different ways.

Keywords:- OFDM, Guard Period, Zero Padding,
Cyclic Prefix (CP), Cyclic Suffix (CS).

L INTRODUCTION

The Orthogonal frequency division multiplexing (OFDM)
1s becoming widely apphed in wireless communications
system due to its high rate transmissions capability with
high bandwidih efficiency and its robustness with regard to
multipath and delav [1] It has been used in digital audio
broadeasting svstems (DAB). digital video broadeasting
(DVB) systems, digital subscriber line (DSL) standards.
and wireless LAN standards such as the American 1}
std. 802 1 {WiFi) and WIMAX (stands for \\’m'ld'\_\'idc

- = e,
Interoperability for Microwave Access). are one of fhe

standards of IEEE which utilizes the 1dea of OFDM. and is
ammed to provide high throughput broadband connections
over long distances. The basic idea of OFDM is 1o divide
available bandwidth mlo N narrow  sub- channel at
equidistant frequencies. The sub-channel spectra overlap
each other but the subcarrier signals are still orthogonal
The smgle high-rate data stream is subdivided into many
low-rate data streams for the sub-channels Each sub-
channel is modulated mdn dually usmg 64-bat QAN

Technique and will be transmitted simuliancousiv - a

Yudhishthir Raut,
Reader, NIIST, Bhopal

superimposed and parallel form. But like other technology
OFDM also has its own advantages & disadvantages like
High peak to average power ratio (PAPR). Inter-channel/
Symbol mterference (ISIICI), Sensitive to Doppler Shift &
Sensitiveness to frequency synchronization problem. In-
spite of these disadvantages, the popularity of OFDM is
stll far above the other techniques due 1o its Praiseworthy
advantages. This gave rise to find the solution for
overcoming or reducing these lacunas in OFDM to the
extent possible to design a cost effective high performance
system. There has been many studies has been done in this
direction to deal with the different aspect of Hnproving
OFDM  system performance. One of the principal
advantages of OFDM is its utility for transmission at very
nearly optimum performance in un-equalized channels and
in multipath channels. Inter-symbol interference (ISI) and
inter-carrier interference (ICI can be entirely eliminated by
the simple expedient of mserting between symbols a small
time period known as guard period. In this paper, based on
some simulation result. we will demonstrate how the
introduction of guard period is plaving a key role is
optimizing the Inter-Symbol Interference, which will be
abbreviated as ISI in the paper for case of usage. There are
several questions about the how much benefit can be avail
by implementing this aptumizing technique? Also how
efhiciently, the OFDM ean be used with other technique to
come-up with less complex & value-adding system?

The paper has been divided into two parts. In the first part
we have put forward the different way of adding guard
period to OFDM system. In the second parl, a bref
analysis of simulation result 10 demonsirate the impact of

guard period msertion technique on MIMO-OFDM

. COMBATING ISI WITH GUARD
PERIOD

To optimize the performance of an OFDM link. tme and
frequency synehronization * between the transmitter and
receiver 1s of absolute Importance. This can be achieved by
using known pilot tones embedded 1 the OFDM signal or
attach fine frequency timine tracking algorithms within the
cyche extension (guard Period/ Period s To

grevent ISL the mdwidual blocks are separated by guard

penads wherem the biocks are pertodically extended In

OFDM sional's

R R R S R T R




addition, once the mcoming signal 1s split mto the

respective fransmission sub-carriers, a guard period 1s
added between each symbol Each svmbol consists of
useful symbol duration, T and a guard period, At In
whiciw, part of the fime, and a signal of A cveheally
repeated. This is shown m Fig. 1

As long as the multi path propagation delays do not exceed
the duration of the period, no inter-symbol interference
occurs and no channel equalization is required.

For a delay spread that is longer than the effective guard
period/ Pertod, the BER (Bit Error Rate) rises rapidly due
to the inter-symbol interference. The maximum BER that
will occur is when the delay spread is very long (greater
than the symbol time) as this will result in strong 1nter-

symbol mterference.
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Fig.1. Combating IST using a guard period [19]

In a practical system the length of the guard period can
be chosen depending on the required multipath delay
spread immumty required.

fth OFOM symbol {I+1)th OFDM symbot
T _:I.r:}’ a
i - ——

Fig 2(2) OFDM symbol without guard period 2]
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Fig. 2(b) Effect of a multipath channel on the received
signal without guard period 3|
Figure 2 musuaies an 1o1 eviect of me muupan cnannel

over iwo consceutive OFDM svmbols. Let T, denote the
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duration of the effective OFDM svmbol withowt guard
miterval, Smee W = 1/T; and thus, Af= W/N = |/ (NT,)and
T = NT, = 1/Af . By extending the symbo! duration by N
times (ie., T.,= NT,), the effect of the multipath fading
channel the OFDM
However, its effect still remains as a harmful factor that
may break the orthogonality among the subcarriers in the
OFDM scheme. As shown in Figure 2(b), the first received
symbol (plotted in a solid line) is mixed up with the second

is greatly reduced on symbol.

received symbol (plotted in a dotted line), which incurs the
ISL. It 1s obvious that all subcarriers are no longer
orthogonal over the duration of each OFDM symbol.

The Guard Period in OFDM System can be mnserted in two
different ways. One way is the zero padding (ZP) i.e. pads
the guard period with zeros. The other way is the cyclic

- extension of the OFDM symbol (for some continuity) by

msertion of CP (cyclic prefix) or CS (cyclic suffix). CP is
to extend the OFDM symbol by copying the last samples of
the OFDM symbol into its front while the opposite 1s done
in case of CS. =

A. Cyclic Prefix

Let T; denote the length of CP in terms of samples. Then,
the extended OFDM symbols now have the duration of
Tom=TwtTs. Figure 3(a) shows two consecutive OFDM
symbols, each of which has the CP of length TG, while
lustrating the OFDM symbol of length B B
Meanwhile, Figure 3(b) illustrates them jointly in the time
and frequency domains. Figure 3(b) shows the IS] effects
of a multipath channel on some subcarriers of the OFDM
symbol. It can be seen from this figure that if the length of
the guard interval (CP) is set longer than or equal to the
maxmmum delay of a multipath channel, the IS] effect of an
OFDM symbol (plotted in a dotted line) on the next symbol
is confined within the guard-interval so that it may not
affect the FFT of the next OFDM symbol, taken for the
duration of T,y This implies that the guard interval longer
than the maximum delay of the multipath channel allows
for maintaiung the orthogonality among the subcarriers
As the continuity of each delaved subcarrier has been
Warranied by the CP. its orthogonality with all other
subcarriers is maintained over T, such that:

Teur
?L,- j p ) Arpro) g 0.k=i (h

L]
for the first OFDM signal that arrives with a delav of 1.
and

l r fiz
— e %
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for the second OFDM signal that armives with a delay of t,
+T,

e
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Fig.3 (a) OFDM svmbol with CP (2]

Fig. 3(b) IST Effect of a multipath channel for each sub-carrier [3]
B. Cyclic Suffix (CS)

Cyclic suffix (CS) 1s also a cyclic extension of the OFDM
system. It is different from CP only in that CS is the copy
of the head part of an effective OFDM symbol, and it is
serted at the end of the symbol. CS is used to prevent the
interference between upstream and downstream, and is also
used as the guard interval for frequency hopping or RF
convergence, and so on. Both CP and CS are used in

Zipper-based VDSL systems in which the Zipper duplexing

technique 1s a form of FDD (Frequency-Division

Duplexing) that allocates different frequency  bands
(subcarriers) to downstream or upstream transmission in an
OFDM symbol, allowing for bidirectional signal flow at

the same time. Here, the purpose of CP and CS s to

suppress the IST effect of the multipath channel *whte

ensuring the orthogonality between the upstream and
Therefore, the length of CP s set to cover the time
dispersion of the channel. while the length of CS s set

according to the difference between the

upstream transmit time and downstream fecelve time

Figure 4 shows the structure of the OFDM symbol used 1n

F

ST

Fig 4. OFDM Svmbol with CP & ¢S [6]

)
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Zipper-hased VDS, systems, where the length of the guard
nterval 1s the sum of Cp length Tep and CS length T

C. Zero Padding (zp)

We may msert zero into the guard interval. This particular
approach is adopted by multiband- OFDM (MB-OFDM) in
an Ultra Wide-band (UWR) system. Figures 5 (a) and (b)
show OFDM symbols with ZP and the ISI effect of a
multipath channel on OFDM symbols for each subcarrier,
respectively. Even with the length of ZP longer than the
maximum delay of the multipath channel, a small STO
causes the OFDM symbol of an effective duration to have a
discontinuity within the FFT window and therefore, the
guard interval part of the next OFDM symbol is copied and
added 1nto the head part of the current symbol to prevent
ICI as described in Figure 6.

Since the ZP is filled with zeros, the actual length of an
OFDM symbol containing ZP is shorter than that of an
OFDM symbo] containing CP or CS and accordingly, the
length of a rectangular window for transmission is also
shorter, so that the corresponding sme-type spectrum may
be wider. This implies that compared with an OFDM
symbol containing CP or CS, an OFDM symbol containing
ZP has PSD (Power Spectral Density) with the smaller in-
band ripple and the larger out-of-band power. allowing
more power to be used for transmission with the peak
transmission power fixed.

Fig. 3{a) OFDM Symbol with 2P [2]

Note that the data rate of the OFDM symbol is reduced by
Tt/ Toym=rau/(Toup +T) times due to the guard interval.

e e e ST
i Zew {th OFDM symbol Zero {i+1)th OFDM symbeol ‘]
B SRET } e
o4 '{mt- iy
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Fig. 5(b) ISI Effect of a multipath channel on OFDM symbols with ZP [3]

#th OFDM symbol
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Signal to Noise Ratio (SNR) for different value of Guard
Period in the MIMO OFDM System.

Figure 7(a) & 7(b
with CP and 7P respectively of length of 16 samples is

), it is clear that the BER performance

consistent with that of the analytic result i the Rayleigh
fading channel. This implies that the OFDM system 1s just
subject to a flat fading channel as long as CP or ZP 1s large
enough. It is also clear that the BER performance in an
AWGN channel is consistent with the analytical results.
This is true regardless of how long GP is, because there is

no multipath delay in the AWGN channel & also that CP

I
i
o et Ty gives better result than ZP at GP=10. As illustrated in
...... : o : : % e :
s S \ \i U H TR Figure 7 (c), hO\\-L\C!‘._. t.he effect of ISI on the BER
...... Bk 1 iz performance becomes significant i the multipath Rayleigh
= _— T = ; as the leng ) cases
B i e fading channel as the length of GP decreases, \\hich

eventually leads to an error floor.

Fig 6. Copying and adding the guard mterval of the next symbol nto the

head part of the current symbol to prevent ICL [ 10] : M ‘ o

:—Bﬂmm!

I1I. BER ANALYSIS OF OFDM SYSTEM

The analytical BER expressions for M-ary QAM signaling
in AWGN and Rayleigh channels are respectively given by
equation (3) & equation (4) [12]as:
_2M-1) G_Eb log M
Mlog:M |\ No M? -1

Fig. 7(a) GP length: Ng = N4 = 16 for CP

{ ac B w
Jylog M / (_.\1 -1)

;o (M-B (4) il G o
e 1 ezl £ —Wusnpmqmﬂh
Ml 0g WM w ?'Y}-Uf:’ A/ {1[2 - })-I—] Wt —Smastiontery b
Where. v and M denote Iiy/N; and the modulation order, tﬂ’%
respectively, while Q(x) [20] 15 the standard Q-function G
10
defined as: i
=L 1 T _thn 5) 1;:"';_
Ofx)=—== J# “dt { :
; V2w, : _
Note that il Ny.q subcarmers out of total N (FFT size) 2 3 5 &n;:ir:ﬁ: " = i
subcarners (except Ny =N/Ny.; virtual subcarriers) ac Fig. 7(b) GP length: Ng = N'd = 16 for ZP

used for carrying data, the time-domain SNR, SNR, 17ut
differs from the frequency-domain SNR. SNR; , as follows:

:\ru.ﬂ
10log == .

SNR: = SNR; 4 (8] (6)

IV. RESULTS

RER

f MIMO OFDM svstem has been

evaluated for two cases. one 15 without Guard period
I

The Performance o

mclusion and the other one with Guard peniod inclusion

This has been shown by comparing the simulation result

obtained by plotting Bit Emmor Rate (BER) against the




the Guard Period. if selected
system
Interference to the extent that
loss in the System Operation

Fig 7(c) GP length: Ny = ¢ (i no CP & 7P)

Fig 7. BER performance for opppg system with 16-QAM.

Y. ONCLUSION

Thus the above Analysis & results divulges the fact

properly can optimize the

perionmance by subsiding

Inter-Symbo]
1t does not impart significant
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WIDEBAND MICROSTRIP PATCH ANTENNA WITH REDUCTION OF
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Abstract

E}

In the designing the size and bandwidih reduction
mechanism improves the performance of a conventional
microsivip patch antenna on a relatively thin substrate. The
design adopts contemporary techniques L-probe feeding,
inverted paich structure with slotted patch and air-filled
dielectric. The simulated impedance bandwidth of the
proposed antenna is about 23%. The proposed patch has a
compact dimension of 0.554)0 = 0.285 0. The design is
suitable for array applications with respect to a given

frequency of 1.85-23] GHz. The composite effect of

integrating these techniques and by introducing the slotted
patch, offer a low profile, broadband, high gain  and
compact antenna element.

Keywords:-  Microstrip patch antenna, Broadband
antenna, Slotted patch antenna, L-probe fed,

I.  INTRODUCTION

The design of an efficient wide band small size antenna, for
recent wireless applications, is a major challenge With the
ever-mcreasing need for mobile communication and the
cmergence of many systems.it is important to design
broadband antennas 1o cover a wide frequency range
Microstrip patch antennas have found extensive application
N wireless  communication system owing to then
advantages such as low profile conformability low-cost
fabrication and ease of integration with feednetworks.
However, conventional microstrip patch antenna suffers
from very narrow bandwidth,typically about 6% bandwidth
with respect to the center frequency. This poses a design
challenge for the microstrip antenna designer to meet the
broadband techniques There are numerous and well-known
methods o increase the bandwidth  of antennas,
includinginerease of the substrate thickness, the use of a
low dielectric substrate the use of various umpedance
matching and feeding techmques. the use of multipfe

resonators. and the use of slot antenna geometry However,

Mr. M.P.Parsai
Professor and Head E&TC Depit
Jabalpur Engineering Coliege
Jabalpur (M.P.)
mpp_parsai@rediffmail.com

the bandwidth and the size of an antenna are generally
mutually conflicting properties, that is, improvement of one
of the characteristics normally results in degradation of the
other.

Recently, several techniques have been proposed to
enhance the bandwidth. A novel single layer wide-band
rectangular patch antenna with achievable umpedance
bandwidth of greater than 21% }}as been
demonstrated Utilizing the shorting pins or shorting walls
on the unequal arms of a U-shaped patch, U-slot patch, or
L-probe feed patch antennas, wideband and dual-band
impedance bandwidth have been achieved with electrically
small size in Other techmiques  involves emploving
multilayer structures with parasitic patches of various
geometries such as E, V and H shapes, which excites
multiple resonant modes. However, these antennas are
generally fabricated on thicker substrates.A slotted shape
patch is investigated for enhancing the impedance
bandwidth on a thin substrate The design emplovs
contemporary techniques namely, the L-probe feeding,
mverted patch, and slotted patch techniques to meet the
design requirement In  this paper, the design and
sumulations results of the novel wideband microstrip patch

~ antennais described _

IL. DESIGN AND STRUCTURE

A patch antenna [Jé:ﬂgn that can reduce the probe
nductance will enlarge the impedance bandwidth. [t 1s
“known that increasing the thickness of the patch antenna
will increase the impedance ban(j\i-'idlh.I-Iou'e\'er, the
thicker the substrate of the antenna, the longer the coaxial
probe will be used and. thus,more probe inductance wij] he
mlroduced which limits the mmpedance bandwidth. Figure
depicts the geometry of the proposed patch antenna The
inverted rectangular patch, with width W and length [ 1s
supported by a low dielectric superstrate with dielectric
permittivity £f and thtekness k. An air-filled substrate
with  dielecine pcnm_ni;-'ﬁ}'z:o and thickness ho 15

sandwiched between the superstrate and ground plane

=t b ik

AT b




The proposed patch integrates the E- and H-shaped patch
on the same radiating element. For the E-shaped, the slots
are embedded m parallel on the radiating edge of the palch
symmetnically with respect 10 the centerline of the paich
and for the H-shaped the slots are embedded in senial on the

non-radiating edge of the patch The E- and H-shaped are

shown in figure, where, [ and w are the length and width of

the slots. The patch is fed by an L-shaped probe with
height, P .and horizontal length, [P along the centerline at
a distance fP from the edge of the patch as shown in figure.
Table shows the optimized design parameters obtained for
lhe propased patch amctma_ A Rogers RT 5880 Duroid™
el electric permittivity, el of 2.3
ar d thickness. hi f 0.0220 hés beentused in this paper.
: The rickness of the air- _filled substrate, Ao is 16.6 mm. An

.Alummum plate with dimensions of 1.38820 x 1. 240 and

5 thlckness ‘of 1 mm is used as the ground plane. The
: "propose'd'antennd is designed Lo operate In the 1.89 GHz to
.23 GHz region.The use of Lprobe feeding technique with
a thick air-filled substratc provides the bandwidth
enhancement, while the application of superstrale with
inverted radiating patch offers a gain enhancement, and the
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use of parallel and series slots reduce the size of the patch. = P’“‘L""”“ Yﬂﬂﬂw i
The use of superstrate on the other hand would also provide |. h 1'}'!4_3 |
the necessary protections for the patch from the 1, }]; iij: !;
environmental effects. By mcorporating extra slots | I m I
radiating edges, the gain and cross polarization has been ! A 1w |
improved. | i n {
! ‘ i
Figure I: The -probe fed proposed patch anfenna (3 Top view and (o) side view I“ \ 4'? i
: ; ‘ I |
b ] 15 .
mesred ? i| b i
Radiatng
. 1. SETUP
The design flow diagram is shown Figure 2, starting with
a baseline design of the mnverted rectangular | ratch with an
air-filled dielectric, the baseline parameters are determined
at centre frequency, fo and dielectric pemittivity el. The
H- and double E-shaped are then introduced on the patch
4 w_ seayith the nitial values slots parameters o reduce the patch
Pt size and crosspolarization level Next, the L-probe 18
introduced to feed the patch and its par ameters are adjusted
to achieve the broadband requirement. The resonant
properties of the proposed antenna have been predicied and

optumized using a frequency ‘domam three- dimenstonal full
wave electromagnetic field solver



Figure 2: Design flow dragram for the proposed patch antenna
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IV. RESULTS

The two closely excited resonant frequencies at 1.94 GHz
and at 2.19 GHz as shown in the figure gives the measure
of the wideband characteristic of the patch antenna. The
simulated impedance bandwidth of 21 80% from 1.85 GHz
to 2.30 GHz is achieved at 10 dB retum loss.

Figure 3: Simulated retum loss of the proposed patch anfenna
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For the sake of brevity, only calculated radiation pattern for
second resonance frequency is given in this paper. The
sunufated radiation pattems at the second resonant
frequency 1n the xz-plane and yz-plane are plotted i figure
and the designed antenna displays good broadside radiation
patterns 1n the xz-plane and yz-plane at upper resonant
frequency. The L-probe inverted proposed patch antenna
exubits better crosspolarization than the design reported
in.Notable, the radiation characteristics of the proposed
antenna are betler to those of the conventional patch
antenna The radiation pattems at other bands, which are
similar to those at 1.94 GHz, are not presented here in
detail. It can be seen that 3-dB beamwidth of 65° and 50°
for xz-plane and vz-plane respectively at 2.19 GHz. The
crosspolarization pattern is lower than about -35dB in xz-
plane.

Figure 4: Rachation patters of proposad petch antensa at 218 GHa for 1o-plane aod J2-plane.

uplas: —Co-polar. = Cross-polyy

yeplane: ™ Co-polar, ™™ Cross-polar
The maximum achievable gain is 9.6 dBi at the frequency
of 2.09GHz. The design has better gain vanation of 0.9dBi
compared to conventional rectangular patch due to the
embedded slots and the simulated gain of the L-probe fed
inverled proposed patch antenna at various frequencies 1s

shown n figure.
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V. CONCLUSION

This techmque for enhancing bandwidth of microstnp
patch antenna 1s designed successfully m this rescarch.
Simulation results of a wideband microstrip patch antenna
covering 1.895 to 223 GHz f{requency have been
presented. The proposed microstrip patch antenna achieves
a fractional bandwidth of 21.80% at 10 dB return loss. The
maximum achievable gain of the antenna 15 9.5 d31 with
gain variation of 0.9dB. The proposed patch has a compact
dimension of 055400 x 028350The wideband
characteristic of the antenna is achieved by using the L-
shaped probe feeding techniques, the use of series slots and
use of another pair of parallel slots lead to the patch size
reduction. Better radiation performance is achieved by
embedding parallel slots onto the patch while the use of
inverted patch improves the gain of the antenna. The
composite effect of integrating these techmques offer a low
profile, broadband, high gain, and compact antenna element
suitable for array applications. Techniques for microstrip
broadbanding, size rcduczinnT and crosspolarization
reduction are applied with significant improvement in the
design by employing proposed slotted patch shaped design,
mverted patch, and L-probe feeding.
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Abstract

In this paper the resonant frequency f, and effective radius
a, are obtained in analytical form for a planner, circular
shape microstrip patch antenna which is etched on a
printed- circuit board so that the low profile antenna from
the ground plane only by a thin layer of dielectric material:
The formulas are found io have an error of less than 2.5

percent when compared with experimental data.

| &% INTRODUCTION
In the last few years. wireless communication along with its
various forms has become a part of evervday life. This
dependency on wireless devices made it necessary 10 find
antennas of small size antennas[1]Microstrip patch
antennas are used 1 communication systems due to
simplicity in structure, low manufacturing cost, small size
and ease of installations| 2][3].

‘II. CIRCULAR MICROSTRIP PATCH

ANTENNA

Circular microstrip antenna consists of very thin metallic
strip placed a small fraction of a wavelength above a
ground plane{2]

Or. a circular microstnp antenna 1 1ts simplest form
consists of a sandwich of two parallel conducting substrate
The lower conductor function as a ground plane and the
upper conductor is a simple circular patch [3].

Referring to the dumensions of the encular patch. only one
degree of freedom to control the radius. a of the patch. This
would not change the order of the modes but the absolute

value of the resonant frequency [21]-[3]

1. RESONANT

FREQUENCY OF CIRCULAR
MICROSTRIP ANTENNA

The modes that are supported by a circular microstnp
Pl : !

antenna whose substiate height is small (h<<) are

TM where z is taken perpendicular to the circular pateh

For TMZ we need 1o first find the magnetic vector potential

Dr.D.K.Srivastava
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A,, which must satisfy in cylindrical coordinates, the
homogencous wave equation [2]
V24,(p.0,2) + k*A,(p,0,2) = 0 85

Where are cylindrical coordmates of a point on the circular
disk and K =00

Eor TMZ modes the electric and magnetic fields are related
Lo the vector potential AZ by[2].

_ = 8'Az 1184z 5
B = Guedpae " iip 90

~ 1384 184z
Eo =~ opep 300 ° K0P

=T
EZZ—j@;(a—ﬂ"ﬁ'k)AZHz:O (2)

Subject to the boundary conditions of

E‘jg(ngga,{]g@sZn,z:O}:O =Rk
EpS(UEpSa,USOSZH,ZZh)——‘O (4)
Has(pza,{)éﬁsbr,ogzgh):Us (5)

Where ais the radius of circular patch and b 1s thickness of
substrate,

The solution of equation () 1s given by

Ay = Epnp Im (!cp e ]{C cos(m®)

+ D sin{(m@)[Acos(k,z)
+ B sin(k,2)} (6)

— Were £ AR C.D are constants and [ (x) are Bessel
function of first kind of order m
Using equation (2) and boundary conditions given by

equations (3). (2} and (3) we get

C#0. B=0 <5 ()

k,h = pm while A # 0 (8)

J (k,a) = Oand D=0, which gives

(9

19




Where .., represents the zeroes of the derivative of
the Bessel function /,, (x)

Now equation (11) reduces 1o
Az =Bl (k, P)C cos(mo)4 costk,z)  (10)

With the constraint equation of

s e w?ue (11)

Lt -
p% (12)
har : (13)
m=0.19:8 1= o sl e
p=0,123

The resonant frequencies of MICrosirip antenna are found
using equation (11) to (13). Since for most tvpical
MICTostrip antennas thessubstrate height h is very small. the
fields along 7 are essentially constant and are presented by
P=0 which gives k, =0, T herefore the resonant frequencies
for TM?,,.,o can be written using equation (11) as [2]-[4]

I mn
Ul-r)mno = 211'\/,&[ E? (14)

The dommant mode js the T™?,,
frequency is

whose  resonant

mn
(f BT e

21?\*",[1 Ea
The value of 1, =1 8412 5o resonant frequency is given by

18412 184129,

Ul = 2mavue 2ma.f€.

(15)

Where a is radius of circular patch €,15 dieleetric constant

of substrated, speed of light in free space.

IV. EFFECTIVE RADIUS OF (.‘lR(.‘l_.'LAHR_
MICROSTRIP A NTENNA

Due to the fringing fields between the patch and the ground

plane, the effective dimensions of he antenna are greater
than the actual dimensions. The fringing effect was larger
due to the fact that some of the waves trave] in the substy

and some in the air[2j-[3] Tt

ate
1€ above cquation (13} derved
for resonant frequency does not take mto account fringing
So. for the circular patch a correction 15 ntioduced byusing
an effective radius ae o replace the actual radiys a

20

Comparing the eq (23) witheq. (21) sugg
approximate formula for €y
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The expression for, effective radius a, can be obtained as
[214) _
The zeroth-order resonant frequency of circular microstrip
antenna for TM%,; mode is given by eq. (] 3]

) 11.8412

(16)

2mav| Le

Wherea 1s the radius of circular patch and y and ¢ are the
permeability and permittivity of the dielectric substrate.

The zeroth-order capacitance of the circular disk over a
ground plane 15

Z2 -
ma” €
Y (17
P (17)
Since the zeroth-order frequency is given by eq.(16)
1
f= (18)
2nvLC <
The Zeroth-order inductance IS given by
LO = ——(19)s
i 11

Where 0, = L841corresponds 1o the first-order
capacitance is derivative of the Bessel function of order |
A simple algebraic formula for the first-order capacitance is

available when the dielectric substratc 1s replaced by air

C=0Cy(1+a) (20)
Where
2h ma = :
A:E[In z—h-)-r— 1.;726]{0?'5259 (21)

For & different than €y the capacitance is expressed by

?TG?E : s 2
C:-—h-—-(l—'(:[}‘ff‘u_cl]'f) (22)

For small b/a .C ', ¢ o ¢an be neglected and

In () + 1.7726]

2h (3

(E )
0
Cals th :\{_’I][3‘\‘\‘]1’(‘--.‘r

—2h /
Co = ~A= ——"fin

=
- =
(e o™

—
]
-
—

F 1:?726}

2k R A L T

AE:

b3 LR




The f{irst-order resonant frequency ! tor TM?;;, mode 15
given by
i

= 25)
2mVLOCON(1 + A) (25)

£
Now putting the value of L@,C? and A from
eq.(19),q.(17) and eq.(24) in €q.(25) then we get

:_-!'.I!

f T ly—'— e (2 6)

Ly o Zh na
Ur\| peavl + — S [In (;;) + 1.7726]
Let
el Zh na = i
a, = aVl+— 1;1(55) + ]_.;?26] 27)

TaE,

This eq. (27) gives the expression of effective radius a,
1 g 1 e

Now €q.(20) reduces Lo

18412 184129,
" 2maJpe  2ma e,

(28)

Where &, is dielectric constant of substrate and 9, 1s speed
of hight in free space
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V. CONCLUSION

Thus using cavity model for analysis, the expression of
resonant frequency is obtained The expression of effective
radius a. is also resonant frequency it is found that for
circular patch there 1s only one degree of freedom to
control which 18 radwus of circular patch. This does not
change the order of the modes but 1t does change the
absolute value of the resonant frequency
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A bstract

Anisotropic wet chemical bzdj{—mtcmmachE'r:mg is a simple
and  cost-effective method for fabricating  silicon
microsensors. In anisotropic eiching, convex corners are
attacked; therefore, a proper compensaling struciure
design is often required when fabricating microstructures
with sharp corners (convex corners). In the present work,
<310~ triangular compensation structures have been used
for convex corner compensation with 25% wi. TMAH-water
solution at 90+1°C temperature. Design and eich flow
morphology of the compensating structure is presented.
This tvpe of compensation is useful for the applications like
nmicrocantilevers, where protection of convex corner Is
required and space is not a constramt. For 23% wt
TMAH-water solution, it was observed that throughout the
etching, {311} planes were responsible for etching in all

the directions and no other planes were observed. Etch-
!

front-atiack angle remains the same as that of <310> angfe.

This compensation can give perfect comvex corner and
niesa, but requires more space. The compensation structin'e

is simple to design and analyze among all other types such

as. <110~ square, ~ 100~ bhars, and < 110> bhars of

compensating structures
Keywords:- Corner Compensation (CC), Anisotropic
TMAH etching, Bulk-micromachining.

I. INTRODUCTION

In general, convex comer structures and non {111} crystal
planes are undercut during wet amsotropic etching [1. 2]
These characteristics have been extensively exploited to
fabricate freely suspended mucrostructures On the other

hand, these effects have to be reduced or prevented i

Ram Gopal
MEMS & Microsensors
CSIR-Central Electronics
Engineering Research Institute (CEERI)
Pilani - 333031 (Raj.), India

T. K. Bhattacharya
Microelectronics & MEMS Laboratory
Electronics & ECE Department
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various applications, where structures with convex comers
are desired. Experimental study has been success{ully
carried out to protect convex cormers and non {111} cry stal
planes from undercutting for KO etching [3-6]* To
preserve the shape of convex corners when etching in
amusotropic etchants, corner compensation structures have
{o be used. The etching of convex comers is due to the fact
that some planes etch faster than others, resulting in a loss
of the desired structure [2, 3]. Addition of extra structures
at these convex corners, which will be removed during
etching, results in the desired convex comers.

Most of the early works on the corner compensation were
mainly related to the anisotropic KOH etchmg for which
undercutting facets have been identified as {411} planes
[4]. Squarc patterns or combinations of squarc or
rectangular patterns are superimposed on the convex
corners on the mask for compensation [7. 8] Another
straightforward compensation 1s triangular structure added
to the convex comer, in which angies are bounded by lines
in <310> directions |9) The arca required tor ths
compensation 1s largest [7] Other compensation structures
involve adding <100> bars to the convex comers [4-6].
Though., these <100> bar structures give perfect convex

corners, the space requirement is more than the square

- segompensation [7, 10f In many applications, where perfect

convex corners are not required and space 1s limited, square
compensation structure 15 suitable Some ‘other structures
are also reported in which many <110> stnps arc added to
protect the convex corner [8]. These types of structures are
not practical as thev leave undesired masses and 1mprint on
the bottom. Among the many elchants tetra methyl
d (TMAH)-based solutions arc the
CMOS compatibility and less

ammonium  hydroxide
only solution which offers
toxicity [11] ][n\\.'t:\'t}{_l.i"}Lii'L‘ TMAH showsa very !ﬁgh\
andercutting ratio. In thas paper. analysis and feasibility of
<310> lri:l:.vgular mmpcrfsef!mn structure, as shown in

I




Figwe 1. for CMOS compatible TMAH-water elchant,
haaZ’c been investigated, which is casy to design and analvze
The vertex of the tnangle 15 m <100> direction and sides
are m [310] dircction, which make an angle of ~18 3° with
[110] direction of the mesa. Based on the experimental
results and analysis. empirical  design equations  are
formulated.

Fig. 1. Mask for mesa type structure with <310 tnangular compensation.
= ] £ i

I.  EXPERIMENTAL DETAILS AND
MORPHOLOGICAL STUDIES

,
In our experiments, d-inch diameter n-type (100) silicon
wafers with resistivity of 8-10 Q-em and 300425 um
thickness were used. Thermally grown silicon dioxide of i
wmn thickness was used as etch mask. Convex square mask
with edges aligned to <110> wafer flat were defined on this
thermally grown SiO, laver with <310> triangular
compensation structure, as shown in Figure 2. Wagon-
wheel based structure was used for aceurate alignment of
the structure edge to <110> of the wafer Thermally grown
Si0; masking layer was preferred over PECVD SisN,
because of its good adhesion and campressive nature of
stress which helps to minimize shape deterioration and
deformation near the convex comer of mask [12].
Commercially  availuble Honevwell's 25% wt TMAH z
solutions were used in our experiments. 25% wi. TMAH
was used to achieve hillock-free smoot surface [11]. All
experiments were carried out at 904]1°C lemperature 1n a
constant temperature bath without stirring. Constant 25%
wt. TMAH concentration was mamtained by frequentlv
adding suitable amount of water Compensation structure
was designed for TMAH anisoropic elching  based=me_
<310> nangular comer compensation used for KOH
anisotropic etching 7. 9]. Dimensions of <310> tnangular
compensation structure (Figure 2) used in experiments
were: length L = 1920 um, and width W = 2715 pm.
During  the experiments, etch depth was  measured
mechanicallv using a digital micrometer with an accuracy

of £2 um. Process parameters during the experiments were:

*  cichrate of (100) plane R(100) - .67 um/min,

®  amsotropic ratio R(3 11 )/R(100) = 2 23,
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*  amsetropic rato R(111YR(100) = 0.071,

o  mimmal side separation width W, = 10 um

Fig 2. <210> Triangular comer compensation structure patterned on
silicon (100).

To understand the ctch flow mechanism and prolile,
samples were taken out of the etching solution «cleaned and
examined. Etching mechanisms around the (111) planes are
different in KOH and TMAH solutions [14]. Etch flow
profile of <310> tnangular compensalion structures for
TMAH is same as that of for KOH except for etch-front-
attack angle, maximum etch rate direction and the
difference in anisotropic ratios [4, 6, 14, 15}. The etch
attack angles were measured to be 24°25° which is the
propagation direction of the etch front and determined
using a square mask aligned to <110> without any
compensation structure. which is in agreement with the
reported work [14. 15]. For KOH, {411} planes are
responsible for convex comer undereutting [4]. while
IMAH {311} planes are responsible [14, 15]. Stepped
ctehing morphology pf the com pensation structure is shown
in Figure 3 for different etch depths. The structure is
undercut in TMAH along the two sides in <310> directions.
Etch flow is symmetnic along both the sides of the triangle.
[t 1s observed and verified that this compensation structure
1s suitable to obtain perfect top-to-bottom convex corer.
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Fig. 2. Etch flow morphology of the compensating structure

1. RESULTS AND DISCUSSIO

As shown in Figure 3, <310> compensation structure gives
well=defined and unitorm under eteh throughout the etching
1o protect convex corner at the mesa structure attached to
membrane. 1t is clear from the experiments that with this
compensation structure, mass and comer can be protected
perfectly at the same time. but 1t leaves large area of the
mass attached to the bulk Based on cxpenments and
analvsts. basic design equations (empirical) have been
T Tormulated and given by

=30 e 1)

W=14141L 2)
where. D, 15 the etch depth and all other svmbols have

same meaning as given m Section 2.

-




IV.  CONCLUSION

Convex comer undercut during wet anisotropic etching of
(100) silicon is a well-known problem. In this paper, <310>
Square compensation structure has been investigated for
CMOS compatible TMAH wet anisofropic etching. Based
on experiments and anal

ysis, general design equations have
been formulated. {

311} planes are found to be responsible
for fast ctching at the convex comers. It is not the space
efficient compensation but gives perfect convex corners
with  well-defined etch profile and same for other
anisotropic etchants as EDP, KOH and Hydrazine [7-9].
Etching morphology is also presented in Section 2, which 1s
similar to that of ather anisotropic etchants.
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Abstract

Tax Avoidance, Tax Exemption and Tax Fvasion are the
most talked of topics in India these days. But due to lack of
time and information the investors tend to make their
investments in unfruitfil schemes which may not yield them
proper returns uplo their worth. So in our study we have
tried 1o collect and analyze the various factors used by the
successful investors fo decide upon their investments and
make the general public also aware about the same. And
above all we have made a comparison between the various

mvestment schemes available in Indian Market.
1 INTRODUCTION

The history of taxation dates back to time immemonial and
it 1s not a recent development by any account. A thorough
research on the history of taxation system shows that taxes
were levied on either on the sale and purchase of
merchandise or livestock.

Further, the history of taxation suggests that the process of
levying and the manner of tax collection were unorganized.
But it suggests that all historical leaders and head
countrymen collected taxes to run its authority In other
words taxes on income, sale, purchase and properties were
collected to run the ruling Government machineries.
Further, these taxes were coliccted to meet their military
and civil expenditure and also to meet the common needs
of the subjects like maintenance of roads, drainage system,
government buildings, admimstration of justice and other
functions of the region. day India tax machinery 1s very
much based on that laid down foundation.
In India, the tradition of taxation has been in force Trom.
ancient times. It {inds its references in many ancient books
like 'Manu Smriti' and 'Arthasastra’. There was a perfect
admixture of direct taxes with indirect taxes and they were
varied in nature India's listory of taxation suggests
existence of a large and composite taxable population. With
the advent of the moguls in India the countrv witnessed a
sea of change m the taxation system of India Although,
thev also practiced the same norm of taxation but 1t was

more homogeneous in structure and collection The period

of Brtish rule in India Witnesse

: d some remarkable chanee
mn the whole taxation svste

m of India Although 1t was

96

highly in favor of the British government and its exchequer
but it incorporated modem and scientific method of
taxation tools and systems In 1922, the country witnessed
a paradigm shift in the overall Indian taxation system.
Setting up of adminstrative system and taxation system
was first done in the history of taxation system in India.
The
modernization of the Indian taxation system and (he
present.

pertod thereafler witnessed rapid growth and

i TAX PLANNING
‘

Tax Planning India 1s an application to reduce tax hability
through the finest use of all accessible allowances,
exclusions, deductions, exemptions, ctc, to trim down
mcome and/or capital profits.

Salaried individuals in India are not fullv aware of the tax
planning exercise which is why they rush at the end of the
tax-planning season and make mvestments to reduce their
tax hability. This has negative effect on tax payable by
them and they eventuallv end up paying more laxes than
they are required to.
Tax-planning tips that can assist salaried people to reduce
their tax accountabihty

1. Make full use of the entire Section 80C deduction
The maximum reduction available in Section 80C 15
100.000 and salaried ciizens whose gross salary 1s
250,000 or more are entitled to use the full * 100,000 limit.
Individuals who make monetary infusions of over
100000 i Section 80C i selected areas fail to understand
that the advantages arc limuted. In spite of investing
70,000 and ° 40,000 i Public Provident Fund and ELSS
respectively, the amount entitled by the investor is only °
100,000,
Following investments/contributions meet the crnitenza for
Section 80C reductior

« Public Provident Fund

e Accrued interest on National Saving Certificate

o Life Insmance Premium

»  Natonal Saving Certificate

e Tuition fee¥ paid for children’s oducaton

(maximum 2 childreni




¢  Principal component of home loan repavment
¢ 5-Year fixed deposits with banks and Post Office

e Equity Linked Savings Schemes (ELSS)

2. Reduction of fax liability bevond Section 80C
deductions

If your salary surpasses = 250,000 pa and the reductions
under Section 80C are not enough to minimize the general
tax hability consider the following:
¢ Home loan: Interest payments of upto = 150,000
pa are enuitled for reduction under Section 24
¢ Medical insurance: A deduction of upto * 15,000
pa under section 80D is apphicable under this
* Donations: Tax advantages under Section 880G’
donations 1o

entitle the particular

funds/institutions
3. Assert tax advantages on house rent paid
r

It HRA 15 not included n the salary structure then the
salanied individuals can asset rent paid by them for
residential lodging. This reduction 1s accessible under
Section 80GG and 1s smallest amount of the following:

o 25% of the total eamings or,

e 2000 every month or,

o Surplus of housing charge paid over 10% of total

salary

4. Reorganize the salary

Reorgamizing the salary and incorporating certain apparatus
can help in the long run in minumizing the tax Liability. In
order to assert tax benefits salary reform is a more
competent measure The following can be included m an
mndividual's salary structure
e Food coupons can release up to * 60,000 per year
from tax
« Medical expenses which are compensated by the
emplover spare up to * 15,000 per vear
Rent {(HRA) should be
mcorporated in the salaries of individuals who

w-_

o iouse Allowance

stay m rented houses
» Transport allowance discharge upto ° 800 per

month.
5. Go for a combined home loan

The primary reimbursement on a home loan is entitled for a
reduction of up to 100,000 pa and the mterest rewarded is
entitled for a reduction of up to ~ 150,000 pa. When a home

loan 1s for a considerable amount then the mterest and chief
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reimbursement surpass the alloted lmmt A salaned
individual can go for a combined jomt home loan with his
parent, spouse or siblmg. o guarantee the best utihzation of

tax advantages.

III. ABOUT TAX SAVING

An income tax is imposed on an individual or a company
by the Government of India only if his or her income is
included 1n the slab of taxable ncome. The Indian Income
Tax Act of the vear 1961 governs the levy whereas C. B. D.
T. (Central Board for Direct sections of this Act like
Section 80 C, 80 CCF, 80 D etc,, exemptions are given on
certain ncomes. There are many lax saving options,
investing on which, one can get a deduction on his or her
total income tax.

Tax Saving Options
-
India has got several government as well as private sector

organizations offerig numerous tax saving options to the

“w. . schemes.

2) To identify which factors has highly nfluenced
the salaricd assessee to nvest In tax saving
schemes.

3) To identuty preference of mnvesiors in different
schemes :

4y To make a comparison between different fax
savings schemes for the nvestors.

51 To suggest hetier strategics tor tax planning and

investment schemes

residents of this country. Some of them are as
{ollows:
|_T__""w 2 H Bl - Tax
i Mipimom | Maximum | Lockm 3 oo
i - Return
.. Cnntrﬂmﬁon’q(:nnt‘rﬂ)uﬁen Period Ruk . Hade gy R;?
e | o e
PPF Re.SO000 [Rs 100.000.00) 5 years Modna{e{ Moderate 80C
| annual
= St = e
l l! Abwavs h Arpw
| ULIP | RsS00000 ! Unlmited | 3veas ik | High | Market | 80C
i ! | | situation |
II ]II Always o pa
| ELSS ! RsS0000 || Unbimited § 3 vears High | Marker | 80C
i i 5 § Presem | e
: i !. scheme 10 I 0.95% . |
|  FD | Rs10000 [ Unbimited | scheme | No {Moderate]  ~ "1 80C |
| | ¥ 1 e annual |
i I i differs e : i
1IV. OBJECTIVES OF THE STUDY
1) To analvze the vanous factors that influences the
salaried assessee to imvest i different tax saving




V. RESEARCH METHODOLOGY

Tools & Techniques
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low. Those items or statements that best meet this sort of
discimination test are included in the final instrument

_ Thus, submitted scales consist of number of statement

Tools & techniques means the methods & ways that how

the data for the research is collected and analyzed in order
to fulfall the objectives of the research work. In our study
we have confined oursclves basically to primary data but
when their was lack of information we referred to
secondary data. For the purpose of collecting primary data
we have focused on interview and observation method
Therefore the details are given below

Primary Data collection through

1) Interviews

2) Observation

Sccondary Data collection through

1) Internet

2) Magazines

Method of Analysis

1) Balanced Score Card

2) Likert Scale

3) Ranking Scale

VL. BY THE USE OF LIKERT SCALE &
RANKING METHOD DATA CAN BE

ANALYZED
1. Balanced Score Card

The Balanced Scorecard (BSC) is
management tool -

a strategic performance
a semi-standard structured report,
supported by proven design methods and automation tools,
that can be used by managers to keep track of the execution
of activities by the staft within their control and to monitor
the consequences arising from these actions. It 1s perl
the best known of several such frameworks (it
widelv

1aps
1s the most
adopted  performance management framework
in the annual survey  of management tools
undertaken by Bain & Company, and has been widel
adopted

reported

v
in English-speaking  westemn  countries and
Scandinavia in the early 1990s) Since 2000, use of the
Balanced Scorecard, its
Prism), and other similar tools (c.g, Resulls Based
Management) has also become common n the Midd]

Asta and Spawish-speaking countries

e East.

2. Likert Scale

Likert type scales are developed by utilizing the item
analysis ts approach whercin a partienlar tem 1s evaluated
on the basis of how well i discriminates between those
persons whose total scoq

e is tugh and those whose score is

dervatives (e.g. Perform e
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which expresses either a favorable or unfavorable attitude
towards the given object to which the respondent is asked
o react. The respondents indicate his agreement or
disagreement with each statement in the mstrument. Each
response is given a numerical score. indicating its favorable
or unfavorable. and the scores are totaled to measure the
respondents attitude. In other words, the overall score
represents the respondent’s position on the continuum of
favorable or unfavorable towards an issue.

3. Ranking Scale

Under ranking scales or comparative we make relative
Judgment against other similar The respondents under this
method directly compare two or more objects and make
choices among them. There are two generally used
approaches of ranking scales- ‘
1) Method of paired comparison
2) Method of rank order
In our study, method of rank order is used which is as
follows;
Under this method of comparative scaling, the respondents
are asked to rank their choices this method is casier and
faster than the method of paired comparisons stated above

Sample Size

A total number of respondents for our study were 600 from
Agra region.

VII. DATA ANALYSIS &
INTERPRETATIONS

The collection of information based upon the mterviews
given by the respondents at the initial leve] were of varying
nature some gave

policies as their primarv mvestment
needs while on the other hand others focused on factors
such as NSC's PPF and infrastructural Bonds Ther

we tabulated the results for all of them

etore
separately on
various factors which are given below for Comparative
analvsis -

I Life Insurance Policy -

Influencing factors the sam ple assessee (0 mvest 10 the
o A

insurance policv —
From-Table 1 1, 1t is found that tax benefit (mean score
3.152) 15 the main facla§ that influenced the sample

assessee to invest in Life Insurance Policy. Other factors




r

that influenced the assessee to invest m this scheme,
according to thetr prionity are Risk Coverage (4 268) Old
age need (35377) Thgh retum (3.098) Safetv(2 880) and
liquidity(2.303).

i Scale and Score Value for factors influencing the sample assessee to invest |
| Table L1 | in insurance policy :scafing the ranking technigue !
|
- — T u—u—.—l
RaokScale |1 | 1 [T {n-‘ ty VI | Total | Mean | Rauk |
E 1 ! | i Score | Score | |
Value § - e bhap 1 | |
Factors : ' ! .
L g
| T T 30 = s
= = e 37 : 38 i_t. 600 _i
TaxBenefit ; = ! e :
) Jossal om0 | o 1l 3 |30 o
T { 1 t o Ty
:]'} tag f oA bl gy I ] .1 3 L Y : .
_H-i‘;l.l.R?_tu_m e | 201 26 al Oy % : I
. | i ' | 3.098 |
W s e amed e el el

Hence, it could be concluded that the sample assessec
nvest 1 insurance policy mainly for the tax benefit and
then for risk coverage.

2. Provident Fund Scheme

Influencing factors the sample assessee to invest in
provident fund schemes.

From-Table 1.2, 1t 15 found that tax bencht (mean score
4.436) i1s the main factor that mfluenced the sample
assessee lo mvest in Provident fund scheme. Other factors
that influenced the assessee to invest in this scheme,
according to their priority are High return (3 427), Old age
need (2.600), Safety (2.562) and hqudity (1.980).

![ [ Scule 2ad Score Value for factors influencing the sample
| assessee (o tmvest in msurance policy jscabing the ranking
| Table 1.2 techeique

[RankScale (1 [ |0 [IV [V |[Total | Mean| Rank
= | i Score | Score |

i Value Factors | 3 | |
et niy ooy S . REn) S
| o} 1392 | 127 600 i |

| Tax Benefit | 1436 | 1

2711 =
|
1363 1 1V
S __._4; SEnT
Liquidiey L19s {v |
e : L5
:{)ldagvuwd | i 16 | Il
SR R B BREEH
A 600 | 600 [ 600 | 500 | 500
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Hence. 1t could be concluded that the sample assesses
mvest in provident fund scheme for High retum (8 5% per
anmim). next to tax benefit.

3. National Saving Schemes

Influencing factors the sample assessec to imvest in
National saving schemes.

From-Table 1.3, it 1s found that tax benefit 1s the main
factor that mfluenced the sample assessee o mvest in
National Saving Schemes. Other factors that influenced the
assessee to invest in this scheme, according to their priority
are High return (2.536).,01d age need(1.822) Safety(3.629)
and hquidity(3.132).

Scale apd Score Value for factors influencizg the sample
assessee fo mvest i mserance policy iscaling fhe ranking
Table 1.3 technigue
RankﬁScal@ I 0lmin! v
Total | Mean Rank
Vatue Factors 5 s 3 = Score Smie =
i 31| 72| 56 | 34| % | 600
Tax Benefit 38831 1
{fx} 1710 288 | 168 | 68 | 96 2330 -
0 8| 4| 56 |365] 57 | 600
High Return i ,1 v
w90 es|m| | 1m |P

Hence, 1t could be concluded that the sample assesses
invest in National Saving Scheme for safety next to (ax
benefit.

4. Infrastructural Bonds

Influencing factors the sample assessee to mvest in
National saving schemes :

From-Table .4, it 15 found that tax benelii{mean score
4.640) 1s the main factor that mfluenced the sample
assessee 1o invest n Infrastructure Bonds. Other factors
that mfluenced the assessece to wvest in this scheme,
accordmg to ther priority are High return(3.022).01d age
need(1.443).Salety(3.595) and hguidity(2.300)

- H—
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| Scalle and Score Value for factors inﬂugn}hg the sample nﬂ!lseﬁn_,l

| | mvest i issurance policy ;scaling the ran king technigue |
[Tabledd | : S e
[RapkScale |1 G W [ |V [Toul |Mean [Ronk |
X i | } | Score | Score i
ValueFactors | § 4 3 kb
in SR 2 {182 e by
| Tax Benefit | i | ! 1640 | i
B e e e e T e |
G BIBImINTE W
High Return ! i s 1
{fx) 95 | 180 | 138 | &0 | 20 | g3 | O
i R e S U e e ey e
Safey. | i
() | 160 | e | pa | oo | e | o5y | 359
5] bR P TR T : 500 2
Liquidity | v
ifx) 340 | 208 | 75 e 33| 13ep | 2300
| 14 35 30 | 4% lame | 600
| Old age need I | B ¥
{fx) 76 | 10 | 90 | e |4 | 166 | 18 i
i _ SE TR T e
!Tm:! 600 |600 |600  |600 | 680 l
[ B e e (SO Y

Comparative Analysis of various Investment Schemes

{Table 15 : Distribution of factors iaDusncing imvestment in tx “saving schemes on the basm of their 1‘
:» TEAR HOTE

Tax - Saving Schemes
Faders | lnsurance | Provident | Saving [ lofrastructuse | Total | Meam | Rank
Policy Fund Certificate | bend Is«m | Scare
g B &
1 |
53:& 5512 1436 3483 o0 | 18110 | 4581 |
1
Ra"" 3038 3427 153 3 20w | sen |
sy NP e e s | i
Safety 1880 2562 69 3 383 12666 | 3167 | 1
|
Liquidity | 2303 1980 332 2300 9N | 2419 | v
' ]
E i ' == I
O,:"“‘f' 51 2680 wr | o w42 {23611 v |
| | |
|  EE——— SRR S S T | AP ES ST e ! e T | _: {

For this purpose, the factors influencing investment in four

tax saving schemes are classified and ranked on the basis of

their mean scores obtained in Table | 5 exhibits that Tax
benefit (mean score 4.528) 15 the predominant factor that
influenced the sample assessee to mvest these lax sav
schemes the other factors that nfluenced the
to invest in these tax saving schemes
rank are Risk

ng
respondents
according o therr
coverage(4.268) High
(3.021).Liquidity(2.429) and old age need (2361)

Findings

it1s found that tax benefit is the main factor that mnfluences
the assessee 1o mvest in tax - saving schemes. Further 1t 15
found that other factors that influence investment m tax —
saving schemes, according to the assessee i order of

prionty are-

Technology & Management Journal of AISECT University

I Insurance policy. nsk coverage, old age benefit,
high return safetv and hquidity

[

Provident fund scheme: high return, safetv old

age benefit and hquidity

3. National saving certificate; safetv liquiditv high
return and old age beneft

4. Infrastructure bonds; safety, high return liquidity
and old age benefit

5. Choice pf prionity for further nvestment in tax
schemes is Provident Fund, Insurance Policy,
Infrastructure bonds and National saving
certificates.

6. Reasons for tax planning; In the order of
importance on the basis of assessce choice are
increasing income, high income tax rate, problems
m income tax payment and increasing income of
family members

7. Man cause of tax planning is increasing income

of assessee

Recommendations and Suggestions

1. Assesses may be a risk taker to get a high return

2. The institutions have to provide full information
about tax saving schemes

3. Assesses have to invest more and more in tax
saving schemes because at the time of recession
these will be helpful

4. Emphasis on better corporate governance

5. Introduction of financial planners who can provide
need based advice.

VIiI. CONCLUSION

It is found that only 16% of the sample assesses eave
mvested in the infrastructure bonds and units of mutual
funds. There may be various reasons for this poor response.
One reason may be that assess are not aware of the merits
of these investments. Another reason mayvbe that they fear
the safety of these nvestments

Hence 1t 15 suggested hat the sponsoring mnstitutions should
Cteate awareness’ among the assesses through various
programmers such as print mass media, electronic mass
media, meetings and conferences to popularize these tax
saving nvestment schemes and remove the fear among
assess about the safetv- of mvestments. The financial
mstitutions which manage these investment schemes are
autonomous bodies ands have high reputation  and
efficiency Moreover. these investment schemes  are
conunuously monitored “and controlled In Semiannual

dividend 15 automaticallvogredited 1 the assess electronic

100
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n thac

bank account. Investment in these bonds and units pive
excellent return
It

contributed

100%

:{f.ﬁflﬂﬁr_\'

i1s found that of the sample assessee has

1o provident  fund

,"!\'1‘,\';—_“."3:' no
salaried assessee has contributed to statutory provident
fund scheme. This may be because there i1s no agent
canvassing for that

Hence it 1s suggested that State Bank of India and post
offices which are operating under this scheme may appoint
agents o mobilize under this scheme. The investment in
this scheme may increase the governments revenue and
generate more employment oppurtuimtes It is also noticed

that assess should be given priority
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Abstract

Organic elecironics has evolved in these years and now:
commercial aspects are slowly coming up. A lot of
researches were done (0 use polymers and  their
nanocomposites as  gas sensing materials. Review of
literature gives glimpses of v}arious domains connected to

the polymer HANocoOMposites.

Keywords:- Organic
nanocomposite, conducting polymers.

electronics, polymer

I. INTRODUCTION

The importance and potential impact of conducting
polymers, a new class of materials, was recognized by the
world scientific community when Hideki Shirakawa, Alan
I Heeger and Alan G MacDiarmid were awarded the
Nobel Prize in Chemistry in 2000 for their pioneering
research in this field [1-4]. Although these materials are
known as new materials in terms of their properties, the
first work describing the synthests of a conducting polvmer
was published 1 the nineteenth century.  Flexible
clectronics circuits, displays, and sensors based on organic
active materials will enable future generations  of
electronics products  that  may eventually enter the
mainstream electronics market. Organic / plastic electronics

will. on the whole, become a winning technology platform

(CEERI), Pilani, India
rmukhiya@ceeri.ernet.in

(CEERI), Pilani, India
vkk@ceeri.ernet.in

delivering crisper pictures than today’s 1.CDs, inexpensive
RFID tags, chemical and biosensor, OFET, OLED, low-
cost solar panels integrated mto buildings, cars, clothing

{abrics elc

1. CONDUCTION IN POLYMERS
/ TYPES OF POLYMERS
"
An organic polymer that possesses the clectrical and optical
properties of a metal while retainng 1ts mechanical
properties and processability, is termed an ‘intrinsically
conducting polvmer’ (ICP). The conductivity of ICPs lies
above that of insulators and extends well into the region of
common metals, therefore, they are often referred to as
“svnthetic metals.” The common feature of 1CPs 1s the
presence of altemating single and double bonds along the
polymer chain, which enable the delocalization ot mobility
of charge along polymer backbone [8] There are Lwo types
of organic semconductors based on the type of majority
charge carriers. p-tvpe (holes as major charge carriers) and
n-type (electrons as major charge carriers). To facilitate
charge transport, the nr_g'anic semiconductor layer usually
consists of T-conjugated oligomers or polvmers, In which
the m—n stacking direction hould ideally be along the
current flow direction. The conductivity 18 thus assigned to
the delocalization of p-bonded electrons over the polvmeric

backbone.

not by ‘beating’ silicon but by complementing S0 R

technologies or by factlitating the development of new
products (like rollable displays) where silicon just cannot
be used The global market for plastic electronics 18 under
$2 hillion now. but is forecast to grow ai an astonishing rate
to as much as $330 billion in 2027.

The molivations in using organic actve materials come
from their ease in tumng electrome and processing
properties by chemical design and synthesis, low-cost
processing based on low-temperature processes and recl-o-
reel printing methods, mechanical flexibility, and
compatibihity with {1

<ible substrates [3-7] Resulting

technologies will imclude  ultra  thm  television sets

11I. DEPOSITION TECHNIQUES

Materials can be deposited in the form of thin film (up to @
pm thick) on a substrate by a vanety of methods such as
physteal vapour deposition. chemical vapour deposition.
wet-chemical processes such as sol-gel and clectrochemical
deposition, thermolysis and flame spray pyrolysis ¢€ic
Structural preperties and composites of the panocomposite
v dependent oD depostiion techniques and

are many maore challenges 1@

films are strot

deposition parameters There

= i p '-‘".F\"'
deposit compostle {ilms consistng o malerials Of V€
different nature such as a metal with a polymer of & metal
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oxide with a metal, than to deposit films of only one

matenal. Anv deposition

type of
process that can be used to
flms  should be abje
Vaporize or coat materials of different
same substrate to form the con
deposit composiie materials of dj

prepare Rano-composite to
simullzmeousi_\'
nature onto the posite films.
fferent natures by
chemical composition surface

microstructure, and

To
precisely controlling their
morphology, phase, remains g
challenge. ?

IV.  APPLICATIONS OF POLYMERS

In order to Improve and ex pand the use of organic materials
in devices like or ffect transistors (OFET) and
new tcclmolugics, not only new mater; als and
to be developed, but also a
anding of the properties of
interfaces is needed. Organic interfaces
1s rather complex and

ganic field-¢
to implement
manufacturing processing have
fundamental underst organic
formation process
no reliable mterface-design criteria
dare available vet

Organic electroniés is a multidisciplinary field. where

complementary knowledge form the sources is

necessary
and combined efforts from chemists, physicist, materia]
scientists make a difference.
Nunolechnolog}' has revolutionized the various areas of
existing technologies. Development of nano-materials and
Integrating those matenals into functional nano-devices
along with organic malerials

and engineers can truly

is highly demanding and
mvolves cutting-edge technologies.

In recent vears. there has been growing interest in research
on conducting polymer p
tubes,

anostructures (e, nano-rods, -

-Wires, and -fibers) since they

the
th low-dimensional
create mteresting physicoche
v uselul applications [9-14].

[1ms are thin films formed by m IXIng two
more dissimilar materials having nano-dimensional

combine
advantages of organic conductors wj
systems and therefore
properties and potential]
Nano-composite

mical

or

phase(s) in order to control and develop new and improved

structures and properties The properties of nano-
ilms depend
but

characteristics

composite
not only upon the individual compornents used
and the 1mgm;ig
films  that combine
or complementary behaviors

also  on  the morphology
Nano-composite
malerials with synergetic
possess umique physical, chemieal, optical, mechaniea)

fagneue and electrical properties unavailabl

e from that of
the component materials and have attracted much allention

for a wide range of device applications such as gas sensors

Design of the nano-composite films for gas  sensor

applications needs the consideration of manv factors, for

example.  the surface area. mterfacial characteristics.

electrical cong UctvIty. nano-crvstallite size. surface and

interfacial energy, stress and stram, etc . all of which
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depend signifteantly on the material selection. deposition
methods and deposition process parameters [15-23]

Nowadays Graphene is also coming up as one of the
promising materials due to its outstanding physical
properties and ig Practical applications such as ficld-effect
transistors, chemical sensors and composite reinforcement
[24-33]. There is lremendous importance of development of
transparent electrodes. which can withstand bending, and in
flexible displays, these days graphene-based organic
photoelectrical devices have come up and graphene 1s in its
early stage to replace ITO as a transparent electrode.

Recently, several reports have been made on incorporating
graphene mto polymer matrices to produce novel nano-
composite materials. It was found that a homogeneously
dispersed graphene nanofiller in a po lymer matrix provided
hano-composites with enhanced mechanical, electrical,
I properties due to the high aspect and

surface-to-volume ratios of

thermal, and othe
the nanofiller It was also
suggested that graphene nano sheets cag provide more
active nucleation sites for polyaniline as well as excellent
4-35]

Polymer and polvier nano-composites have
have applications in the area of organic resistive memory
devices [36]. The reviews by Scott et al. [37]
al. [38] offer excelle

electron transfer pathways |3

also shown to

and Ling et
nt discussions on various organic
resistive memorv devices based on polvmer and their nano-
composites,

Mimiatunzation  of portable  systems creates unique
Opportunities to expand the microsensor technologies to
polymer microsystems.
MEMS device and org

avenues. Traditionally,

The ntegration of g polymer
anic electronics has open new

microsystems have been fabricated

using  silicon-like semiconductor  substrates by
micromachining techmques.  Silicon (or thin-film in
general) mav be- the jdeal substrates for semiconducior

devices, but they may not be suitable for all microsystem

applications. Polymer / polymer nanocomposite 1s known

45 a good sensing material and 18 a kev element in

microsensor developments. Attem
of

Pts are being taken for

the integration conductive  polvmer nanomaterials
technologies with MEMS processes for sensing and other
applications. This type of integration has
advantages (1) CMOS-compatible matertal - deposition

process for large-scale integration and (11)

amly two

multi-funciional

and  site-specific . detection utilizing  different

nanoconmposite matenals at different detection positions on

a smgle chip

In particular. silicon-based wafer level technology may not

be suitable for co¥effective manmufichuring and packaging

of  microsystems for > large-areq and  large-volume

apphications  The driving force fo; developing organie

field-effeet transistor (OFET) or organic thin-film transistor




(OTFT} based electronics 15 m fact that they are flexible,
light weight and have the prospect of low-cost
manufacturing. Major barriers m the practical realization of
OTFT-based electronic systems are the need for larger
power supplies, lower oain_ fower switching speeds and
reliahility problems. New directions leading 10 changes m
the design of transistors. matenials used in the fabncation,
and processing techniques are warranted for developing
processes and equipment that can lead to the manufacturing
of OTET based electronics. OTFTs are bemng mvestigated
in utilization of OTFTs to control polymer MEMS
actuators [39]. They are currently controlled manually.
Silicon-based transistors do mnot have ,the capability to
withstand the high actuation voltages [40-43]. Polymers are

also attracting material for RF appheations as they have

Jow insertion losses [44-46] The low dielectric constants,

high tesistivities and low dissipation factors [47-48] arc

very

attractive for high quality-factor RF applications.
Processing polvmer does not involve toxic materials nor
high thermal budget for annealing. The high thermal
stability. high degree of planarization and chemical
resistances are compatible with existing IC processing
technologies [47-48].
reducing processing  complexaty. Many polymers have

Polymers can also be conformal

versatile micromachining abilities which are very attractive
for MEMS applications. 3-D microstructures can be
realized by photolithography, deep reactive ion etching
(DRIE). plasma etching [49] or hot embossing processes.
Orgamc electronics is still under development and new
concepls are continuously being tested all over the world.

V. CONCLUSION

Based on literature, the exploration of organic electronics 1s

slowly maturing. Applications of conducting polymers in

biosensing.  chemical/gas sensing and  Solar cell

applications, miero dev ices are being explored worldwide

and n future some proven technology will come up.
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Abstract Il.  CLASSIFICATION

This is proposed research on sequience mimng of ‘Fhicica process of grouping items based on a classifving

fransactional data. However, attribute. A model 15 then built based on the values of other

there are many applications
where it is important to find significant intervals in which

attnbutes to classify each item to a particular class. A
Some evenls occur with specified strength. e study

traming dataset is typically used for validating and tuning

approaches to convert point-based data into mtervals,  the model The classification technique may be used. for

thereby predicting the next occurrence of the event.. We example, to identify the most probable consumers for a

compare the performances of various approaches in terms product, based on their spending patterns ¥

of computation time, mimber of passes, coverage and
mterval statistics like density, interval-length and interval- NI. CLUSTERING
confidence. We propose an approach to clustering using
the significant intervals pro uced. Furthermore. we use : : : : >
y snic: ‘ produced. Furthermore, we use The process of clustering tries to group the data set m such
these intervals, which serve as repre live area: 2 ey e

= TVaT, Wich serve as representative areas of the a way that the data points in one cluster are more similar to
ataset as input to a Hybrid A-priori ; mine : S
dHli g B o i priori algorithm to mine for one another while the data points m different clusters are
more dissimilar. A similarity measure needs to be defined
and the quality of the outcome. to a large extent, depends
on the appropriateness of the similanty measure for the

data set. The technique of clustering, for example, can be

sequential patterns. We present the two tpes of interval
semantics that can be used with sequential miming. We
Jormulate  Hybrid A-priori  sequential algorithm that
accepls intervals as input.  Finally, we summarize the

results and use these "esulls in traffic control system. = : : :
: fese results in raffic control system used to divide the market into distinet groups, so that each

group can be targeted with a different strategy.

The basic difference between classification and clustering
is that in classification” the classifying class 1s known
previously (also known_as supervised), whereas clustering

L. INTRODUCTION

Discovenng the hidden knowledge is not a straightforward
task. To compete L‘:‘it:‘L‘Tl\'C]_\ m. wda._\-' s market, decision does not assume any knowledge of clusters (unsupervised).
makers need to identifv and utilize this nformation buried
in the collected data and take advantage of the high return

g2 : i e IV. PREDICTION
opportunities in a umely fashion. The key here 1s the

generation of previously unknown knowledge from huge ; . = fers
@ S . = Data mining typically makes use of statistical analvsis
datasets. The process of mung 18 driven by the outcome : e i - - :
: e e vhen it comes Lo predicting the next value of a continuots

requirements. Based on what we want. g specilic dafa . i : : :
variable rather than a categorical label Prediction of

minng technique is emploved The different data mining

- - i continuous values can be modeled by statistical techniques
techniques and their outcomes are briefly discussed below

1 of regression [6]. Many problems can be solved by linear
s z : . Tegression and even more by applying transformations to
the focus of our approach lies between clustering and i

el = : the vanables so that a non- linear problem can be converted
sequential mining since both kinds of information are

: : o o 3
: : ; nto a limear one Linear regression 1s the simplest forn of
required to discover frequent patterns and answer queries

S j . , regression where the data 1s modeled as a straight line Bi

related to intelligent cmaronments. As mentioned above. A ; s qlue Y, as a
= aaE) vanant linear regression models a random value Y,

our approach thormous  potential i intelhigent .

covironments where the Lkev

S 2 ahie X that s
linear function of another random value X, that s,

Y=a+bX

15 1o continuousiv leamn from

the surroundings and automate the mhabitant’s activities
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Where 4 and b are regression coefficients
Intercept and slope of the line res

specifying the Y
pectively. Many times.
although the application cannot be modeled
line to predict the value of Y given X
Y=F(X). We focus on pred
series of events changing w

4s 4 straight
It can be viewed as
iction of Y given X, which is a
ith time. This can be described
alabase. Somerimes, there are several
affect Y as it can have m

45 a fime-series d
other variables that
over a range of

ultiple values
X. Multiple variables and the classification
of the variables given below can make regression overtly
complicated.
There are four major characteristics that are used to
categorize time- series data [6]
Long- term or trend movement-
direction over whic}

This indicates the general
1 the time- series graph is moving over
a long interval of time.

Cyclic movements or ¢velic vanations: These refer to the
cycles, or long-term oscillations about a trend line or
which may or may not

Seasonal

curve,
be periodic,

lovements or seasonal variations: These
movements are due to the events tha recur annually. In
other words, seasofal movements are the nearly identical
patterns that a time-serjes appears to  follow during
corresponding months of each year.

Irregular or Random movements:
sporadic motion of the time - se
chance events.

The common method of determining trend is 1o calculate
the moving average, also referred to as smoothing of time-
series. The concept of seasonal ind
the relative values of the vanables in cach group. To form
the index, the data is divided into a set of partitions such as
groups of months or groups of hours and the v
the variable s monitored over
recumng  patterns.  However

knowledge. the above

These characterize the
ries due to random or

€X is introduced to show

ariation of

each group to identify
without predefined
grouping is very arbitrary. An-
d be to identify
the data and look for patterns.

any

interesting solution woul the groups from

V. MINING SEQUENTIAL PATTERNS

The sequential associations or sequential patterns_can be

represented as follows:

When A oceurs. B also occurs within a certamn time. The

difference between traditional association rules mining and

Sequence mining is that the time nformation is mcluded

both in the rule and also in the mining process in the form

of constraints In general three attributes characterize the

Sequence data: object lmestamp, and eveng Hence, the

corresponding mput records consist of occurrences of

events on an object at 3 parbicular tune Depending on the

data and the I

woblem i hand.

vanous definitions of the
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objects and events can be used As an example, an object
can be a customer in a book store and events are the books
bought by the customer As another example, an object can
be a day and the ecvents a switch- alarm  pair of
telecommunications network.
The major task associated with this Kind of data is (o
discover sequential relationships or patlerns present in
these data. This can be very useful for prediction of future
aches have been proposed to tackle
the problem. However the problems they assess, and the
resulting solutions are very much problem dependent and

often not suitable for other tvpes of sequential data.

VI. FOCUS OF THIS PAPER

The predominant problem domain for this work is a fraffic
control svstem where discovery of patterns and their
automation is of prime interest. However, the solution
proposed by this concept 1s not restricted to traffic control
system alone but can be used for other domains where the
need is to extract useful segments from the data based on
user specified parameters. Some of the characteristics of a
traffic control system to accomplish this the traffic control
system reacts to the changes in inhabitant’s behavior by
automating the operations of traffic light system instead of
waiting for the inhabitants to manually mteract with them
Following are some of the questions for which the answer
1s needed (o accomplish the goals of a traffic control
system.

*  When does A Traffic Light turn on?
When does A Traffic Light tum on for particular
days or between particular time periods.
When does A Traffic Light turn on every day for
long period. for particular route?

* When does A Traffic Light tum on Sunday for
long period for particular route?

*  Of these, which are the most frequently occurring
pattems?

*  What are the times durmg which the paliems
oceur”? :

o How many limes patterns aceur during a given

time interval
This work proposes to answer most 1f not all of the above
questions raised by traffic controf system. In addition fo
applications such as
logs and other time
appheations want 1o know,

intelligent environments. many
telephone logs. security or numencal
Mustrate intervals an terms of
activity which best represents the data” or
s of groups of ume or activaty
characieristics” With telephone
:.i.Cil\J-’}' dic useful mformation for

groups of time or
Tustrate intervals M lerm
which have the Ih!]m\'mg

logs. periods of high
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“or the

making nformed  busmess  decisions Magazine
subscription logs can also be mined to determine the age
groups that subscribe the most (o the magazine. Security
logs can also be mined to extract intervals with certain
characteristics. These miervals can be compared to values
associated with normal conditions. to raise alerts when
abnormal conditions are discovered.

The characteristics of an interval can be jts density, length
strength. Given the above general problem domain,
we divide our task into two phases: Identify the intervals
which best represent based on interval  characteristics
provided by the user and use the intervals to identify
frequently occurring patterns of different sizes and

strengths

VII. RELATED WORK

The following sections provide a survey of the exisling
algorithms.  WINEPI [3], MINEP] 3], GSP [4] are
described in detail in sections Provides a brief overview of
several other algorithms, which are related to the current
domain. Fmally, we provide a brief infroduction to our
proposed solution mn section

A lot of work has also been done on prediction, from
Markov’s mth order model to using statistical techniques in
time series analysis. Markov’s model [5] predicts which
event will occur next. or when an event occurs using
probabilities. This model is primarily used for pre- fetching
of pages in computer architecture and other applications

- (e.g.. speech recognition) from an nput sequence; the next

event is predicted using probability distribution functions
WinEpi [3] 1s an algorithm. designed for discovering serial,
parallel or composite sequences Serial sequences require a
temporal order of events whereas parallel sequences do not,
Composite sequences are generated from the combination
of parallel and serial sequences. In addition to the above,
events of the sequences must be close to each other, which
15 determined by the window parameter. A time window s
shd over the mput data and only the sequences within the
window are considered. The support for the sequence 1s
determmed by counting the
occurred. Refernng to the uming constraints described
above. the algonthm finds al] sequences that satisfy the
time constramts ms and whose support exceeds a user-
defined.

Minimum min_sup. counted with the CWIN method. The
algorithm makes multiple passes over the data. The first
pass determines the support for all mdividual events In
other words. for each event the number of windows
containng the event 1s counted Fach subsequent pass k
starts  with

the k-

generaline

long candidate

sequences CK from the set of frequent sequences of length
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k- 1 found in the previons pass. 1'his approach 1s based on
the subset property of apriori principle that states that a
Sequence cannot be frequent unless its subsequences are
also frequent. The algorithm terminates when no frequent
sequetices are generated at the end of the pass. WinEpi uses
set of counters and sequence length for support counting of
parallel sequences and fintte state automata for serial,
MimnEpi.uses the same algorithm for candidate generation as
WinEpi with a different support counting technique. In the
first round of the main algorithm mo(s) is computed for al]
sequences of length one. In the subsequent rounds the
minimal occurrences of s are located by first selecting its
{wo suitable subsequences sl and s2 and then performing a
temporal join on their minimal occurrences. Frequent rules
and paltems can be enumerated by looking at all the
frequent sequences and then its subsequences
The GSP (Generalized Sequential Pattems) by [4] 1s
designed for transactional data where each sequence 1S a
list of transactions ordered by transaction time and each
transaction 1s a set of items. It extends their previous work
[9] by enabling specification of the maximum time
difference between the earliest and latest event in an
clement as well as the minimum and maximum gaps
between adjacent elements of the sequential patterns. Thus
the timing constraints included are ws, xg and ng. Support
is counted using COBJ method. The algonthm works the
same way as WinEpi described in the previous section. The
difference is in the way the candidates are generated and
their support counted. GSP introduces the notion of
contiguous subsequences. The sequence
¢ 1s a subsequence of s if any of the following holds:
¢ cisdenved from s by dropping an event from its
first or last event- set.
¢ cisderived from s by dropping an event from any
of its event- sets that
¢ lave at least 2 elements
* ¢ s a contiguous subsequence of ¢, which is a
contiguous subsequence Of s.
The determination of the support of the candidates is done
by reading one data sequence at a time and incrementing

number of windows in which. e the support count of the candidates contained in the data

sequence. Given a set of candidate scquences C and a data
sequence d, all sequences m C that are subsequences of d
are found. Our domain considers data to be a series of
events with tmestamps with frequent pattems discovered
: GSP, which

discovers sequential relationships between items within a

between various  events. i contrast to
set of ransactions "
CSpade [10] has the same application domain as L}M_’ but -
mvolves more constramts that are versatile (?Spadc zs__an
extension of the c.-uiicr-_?pjadc [11] a[gqr'llh§1f‘\"’lll£h
effictently integrates constraint into the algorithm. The l\ﬁ)‘




teatures of Spade are the use of vertical layout and
idealists, which nclude the object timestamp tupples of the
events. Equivalence classes partition the data set infe
several  classes, which are processed independently.
Problem decomposition using cquivalence classes is
decoupled from pattern search. Depth- first search is used
for enumerating the frequent subsequences within each
equivalence class. Qur approach also considers a vertical
database lavout similar to that of Spade. partitions the
database on the number of events and identifies intervals
of occurrences based on user specified ‘measure’
independently.

Cyclic association rules [12] attempt to find rules, which
are very promment in a segment of data but are lost when

- the entire dataset is considered for muning. Partitioning the

data correcily plays a crucial role in the discovery of these
hidden rules. In addition to the minng techmques, many
mathematical and statistical models [6, 7] also attempt to
predict or discover the intervals by formuiating an
equation, which best describes the data However these
models have the drawback that they predict one answer
based on historical data. One answer may not be adequate
in several situations. In order to get multiple answers the
data needs to be partitioned thereby predicting the best
answer for cach partiion. This however would introduce
some arbitrariness in the choice of best partition i the
absence of appropriate guidelines. [13] uses data cubes and
Apriori mining techniques for mining segment- wise
periodicity with respect to a fixed length period. In {14]
MDL (minimum description length) principle, instead of
support. 1s used to find candidate item-sets. The merit of
this approach lies in the application of the periodicity of the
event to prune unwanted sequences. This approach has
some sumilarity to the first approach of [3] in the use of a
shiding  window defined by the user to find frequent.-
episodes. Defining the periodicily, however. can be an error
prone task. As for [13], the algorithm discovers rules based
on different measures for each time partition. Our priman
mterest is to find partitions which best describe the nature
of the data.

One of the distinet disadvantages of usmg traditional k-
means [15, 16] or density based clustering algorithms TT7~
18] 15 the determination of Input parameters such as k or
threshold density. Determination of the values of these
inpul  parameters  either requires proficient domain
knowledge or sufficient time for re- running algorithms
with different mputs Even though the primary amm of the
present study 1s not cluster identification, to decide a better
value for k and the threshold density, the number of
clusters identified at the end of inferval discovery algorithm
dlong with their densitv and length can be used as imput to

the fradimional clustering algorithms  Salient pouts of the
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work and discussing additional work that can be performed
to improve its utihity, efficiency and scalability.

VIII. INTERVAL DISCOVERY

Here discuss our proposed solution with Not many data
mimng algorithms discuss the formation of intervals on
time series data based on the interaction of events. The data
collected from traffic control exhibils the interactions
between the inhabitant. This results in large amount of
information stored over a period of time for cach route,
with data value at every point in the time scale. The
primary aim is to coalesce the points and convert them to
ntervals. Start and end times associated with an event
signifies the occurrence of the event within it with certain
charactenistics of the interval such as its strength. length
and density. With large numerical and time series data,
events occur with a high degree of certainty not at specific
points but within tight intervals (sets of points). Therefore
intervals give us more mformation on the total strength of
the device activity during a period as compared to points.
Based on this observation, the data related to each route 15
mined separately to identify the intervals with maximum
strength.  Traffic system can greatly benefit from an

algorithm that can nfer the usage patterns of each route as °

well as interactions between different routs. This system
consists of numerous sensors (or manually) deployed
around the squire of road  that monitor different arrivals of
vehicle

Every change large change is recorded in the database.
Abstractly such data can be viewed as a collection of
events, where each event has an associated time of
occurrence Mulliple events can occur at the same time,
which means different events can have the same timestamp.
Discovery of the frequent sequences and automation of the
trathic usimg discovered sequences could reduce the
interaction between the inhabitant and the traffic. The crux
of the study is to find. when each route load is increase and
decrease lo determine the interaction between the routes
load (such as the causality of their usage), using the
ntervals. This gives the answer to the exact time of
oceurrences of each route/event as well as of the frequent
pattems (sets of devices) .

ven though wnterval discovery can be used with various
applications the traffic control system scenario 1s used this

g E 1.1
type of table

PRI R A R R RS R HENE



Table: Sample of traffic control Input Data for a particular
route R1.

Status Time Support
(per 10 munutes)

Rl 08:00 Am 10
R1 0900 Am 14
R1 10:00 Am 25
RI 11:00 Am 45
Rl 12:00 Am 40
Rt 01:00 Pm 35
Rl 02:00 Pm 30
R1 03:00 Pm 30
Rl 0400 Pm 30
R1 05:00Pm 45
R1 06:00 Pm 50
R1 07:00Pm 35
R1 08.00 Pm 20

The significant nterval discovery algorithm proposed in
thus study can be partitioned into 3 phases:

* Preprocessing (one time processing)
* Interval Formation (Iterative process)
* Cluster Formation (one time processing)

The mterval discovery algorithm accepts a number of
parameters from the user (from a configuration file) to
compule the set of significant intervals and clusters. The
mput parameters accepted by the algorithm are:

* Minimum Strength

« Window

* Measure

* Measure Value

* Period

* Interval Semantics

* Sequential Window

* Number of Threads

Minimum Strength and Window are parameters used in the
preprocessing phase to prevent the formation of certain first
level intervals from the pomt- based data Thev are domain
specific and opuonal. they make the process more efficient
and accurate when provided Mimmum Strength ensures
that only intervals with strength greater than specified value
{threshold) form an mterval

IX. CONCLUSION

It 1s evident that number of algonthms have been proposed
for solving the problem of frequent pattern discoverv

Approaches that

work for one domam do not necessanly

form =i solutien for apother The focus of our

appraach bes bet

ween clsstenng and sequential mimning

Technology & Management Journal of AISECT University

since both kinds of information are required to discover
frequent patterns and answer queries related to intelligent
environments. As mentioned above, our approach has
enormous potential in intelhgent environments where the
kev 1s to continuously learn from the surroundings and
automate the mhabitant’s activities. The traffic control
light
system ) pattemns enables us to automate device usage and
reduce human Interaction . .
algorithm uses the intervals derived from various routes
based on a user- defined confidence, density or interval
length to predict the time of operation of each route. This
formation 1s used to answer user queries as well as to find
sequential

system (Managing An Intelligent and  Versatile

For finding patterns, the

patterns.  Representative intervals can be
classified as the smailest intervals with highest density

satisfying the desired interval-confidence.

X. REFERENCES

[1] Thuraisingham, B.. A Pnmer for Understanding and
Applying Data Mining. IEEE, 2000. Vol. 2, No.l. p.
28-31.

[2] Thomas, S, Architectures and optimizations for

integrating Data Mining algorithms with Database

Systems, in  CSE. 1998, University of Florida:

Gainesville.

Mannila, H., I and I Verkamo.

Discovering Frequent Episodes in Sequences. in Proc

Tl

Towonen,

of the Ist Intl. Conference on Knowledge Discovery
and Data Mining. 1995 Montreal, Canada.
4] Snkant. R. and R. Agrawal Mining Sequential
Patterns:Generalizations and Performance
Improvements. in In 5th Intl. Conf Extending
DatabaseTechnology. 1995. Avignon, France: IBM.

[3] Bell, T.C, I.C. Cleary, and IH Wilten. eds Text

Compression. Advance Reference. 1990, Prentice
Hall.

[6] Bruce L DBowerman, RTOC. Time Senes
Forecasting. Second FEdiwion ed 1990: PWS

Publishers. 25- 120

[7] Gilchnist, W., Statistcal Forecasting. 1976. John

- Wiley and Sons. 115-148,77-90.

[8] Joshi, M., G. Karypis, and V. Kumar., A Universal
Formulation of Scquential Patterns. 1999. Department
of Computer Science, Umversity of Minnesota
Minnesota. p 20. o

[9] Agarawal. R and R Srikant. Mining Sequental

Pattems. in Proc. of [lth Intl Conference on Data

Engineering. 1995 Taipei, Tarwan

ZakKi. M. SPADE An  Iidfecient Algorithm for

Mining  Frequent Sequences [.earning

H:IE

Machine

49




Joumnal special issue on Unsupervised [.earning
[11] Zaki, M.J. Sequence Muung in Categorical Domains:
Incorporating Constraints. 1 9th Int'l Conference on
Information and Knowledge Management. 2000
Washington DC.
B, Ozden 'S Ramaswamy, and A Silberschaty,
Cyclic Association Rules. in Proceedings of the IEEE
International Conference on Data Engineering. 1998
Orlando, FL.
Han. J., W.Gong, and Y. Yin Segment-Wise Periodic
Patterns in Time Related Database. in Proc 1998 Int'l
Conference on Knowledge Discovery and Data
Mining. 1998 New York City: AAAI Press.
Das, SK., et al . The Role of Prediction Algorithms in
the MavHome Smart Home Architecture. in [EEE
Wireless Communications Communications Special
Issue on Smart Homes. 2002. p. 77- 84.
Kanungo, T, et al., An Efficient k-Means Clustering
Algorithm: Analysis and Implementation, in IEEE
TRANSACTIONS ON PATTERN ANALYSIS
ANDMACHINE INTELLIGENCE. 2002. p. 88l1-
892.
[16] Han, RNal, Clarans: A method for clustering
objects for spatial data mining, in IEEE Transactions

(2]

[13]

[14]

L

Technology & Management Journal of AISECT University

(Doug Fisher; ed.), 2001 42 No 1/2: p. 31-60.
on Knowledge and Data Engineering, 2002, p. 1003--
1016, :

(17] A Hinneburg and D. A Keim. An Efficient Approach
to Clustering in Large Multimedia Databases with
Noise. in Proc. 4rd Int. Conf on Knowledge
Discovery and Data Mining. 1998. New York.

(18] Ester, M., et al A Density-Based Algorithm for
Discovering Clusters in Large Spatial Databases with
Noise. in In Proceeding of the 2nd Intemational
Conference on Knowledge Discovery and Data
Mining. 1996. Portland, OR.

[19] D. I Cook, MY E. Heterman, K. Gopalratnam, S.
Rao, A. Litvin, and I Khawaja. MavHome: An

Agent-Based Smart Home in to appear in
Proceedings of the Conference on Pervasive

Computing. 2003,

[20] Anwar, E., L. Maugis, and S. Chakravarthy, A New
Perspective on Rule Support for Olzjccl-Oricnted
Databases, in 1993 ACM SIGMOD Conf on
Management of Data. 1993. Washington D.C. p. 99-
108.

[21] Chakravarthy, S., et al. ECA Rule Integration into an
OODBMS:  Architecture
ICDE. 1995.

and Implementation. in




Technology & Management Journal of AISECT University

AN ANALYSIS OF INVESTMENT DECISIONS REGARDING CORPORATE
FINANCE

Suchita Diwan

Assistant Professor, Humanities Deptt, MANIT Bhopal
suchita.diwan@gmail.com

Abstract

Investment is putting money into something with the hope
of profit. More specifically, investment is the commitment
of money or capital to the purchase of financial instruments
or other assets so as 1o gain profitable returns in the Jorm

aof interest, income. or appreciation of the value of the

instrument. In finance, [nvestment is the commitment of

Junds by buying securities or other monetary assets in the
market.The paper analyzes all the relevant factors ro be
considered  before making  decision regarding an
investment. The paper also discusses circumstances under
which firms might prefer 1o raise debt and equity funds as
well as situations where an investor may have a preference.
Finally, the paper examines all the relevant aspects of
investment decisions.

. INTRODUCTION

Investment 15 putting money into something with the hope
of profit. More specifically, investment is the commitment
of money or capital to the purchase of financial instruments.
or other assets so as o gan profitable returns in the form of
interest, income, or appreciation of the value of the
mnstrument [t is related to saving or deferring consumption,
Investment is involved in many areas of the economy, such
as  business management and finance no matter for
households, firms_ or governments. Investment comes with
the nisk of the loss of the principal sum. The investment
that has not beey thoroughly analyzed can bhe highly risky
with respect g the mvestment owner because the

possibility of losmg money is not within the "oWTeTs.
control

Il DEBT AND EQUITY AS A MEANS
TO RAISE FUNDS

Eamty fimde are 1 :
Lquity funds are congidered to be the more riskv funds as
compared to other fund tvpes, but they also provide higher

returns than othep funds. It is advisable that an mveslor

looking to nvest j, an equity fund should jnves for long

term re. for 3 vears or more.

84

Funds that invest in medium to long-term debt instruments
1ssued by private companies, banks, financial institutions,
governments and other entities belonging (o various sectors
(Iike infrastructure companies etc) are known as Debt /
Income Funds, Debt funds are low risk profile funds that
seek fo generate fixed current income (and not capital
appreciation) to investors. In order 1o ensure regular
income to investors, debt (or ncome) funds distribute large
fraction of their surplus o 1nvestors.  Although debt
sccurities are generally less risky than equities, they are
subject to credit risk (risk of default) by the issuer at the
time of inerest or principal payment. To mimumize the risk
of default, debt funds usually mvest in securities from
issuers who are rated by credit rating agencies and are
considered to be of "Investment Grade".

. METHODOLOGY

The basic rationale behind the research paper is to analyze
and interprets the various sources so far being used as a
means of raising capital and the risk involved with such
means. The paper 1s a blend of descriptive and analytical
research where primary and in some spheres secondary data
have been used With the help of certam basic statistical
measures interpretations have been drawn

IV.  DATA ANALYSIS AND
INTERPRETATION

Q-1. Do you plan vour investment?
a) Yes b)No

Plan for No. of
Investment Persons %
Yes == 8l 160
No 0 0
Interpretation

From the above data, We can simply make out a conclusion

thal when 100% of people plan for mvestment. It clearly

e Rk e b TR et S o T R o T T T mp———




indicates that to a greater extent people want planning for

their investment Thev want utilize ther complete

investment and also wants the better returns.

e yom plee yoarie vrstmrn

In vt martn
§

P e
Q-2. What is vour objective behind mvestment?
a) Safety of capital b)Tax saving c)Liquidity

d)Growth of capital ¢)Other

Objectives No.of Persons
Safety of capital 10 20
Tax saving 18 0
Liquidity 5 10
Growth of capital 8 16
Otheer 2 4
Interpretation

From the above data, the majonity of the people 1e. 50%
invest their income on funds because of saving of tax and

rests of the people take other options for investing their

incomes on funds

e T e il

No, o Samens

ety o Camgtd

T sming
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No. of
Type of funds Persons %
Equty funds 10 20
Debt funds 30 00
Both 10 20
: [P R—————
izt
Interpretation

From the above data, the majority of the people 1.¢. 60%
prefer debt funds because it having less nsk dhd gives
moderate retums to the investors. Rest of the 20% people
invest in equity funds they want quick returns and able to
take high nisk and rest 20% people want to invest in both
the funds according to the need of the investment.

Q-4. What type of investment you prefer?
a) Long term mvestment b)Short term nvestment c¢)

Both
Type of
Investment  No. of Persons %
Long term 10 40
- Short term ) 30
Both § 10
Interpretation

L
~

Q-3. What kind of investment vou prefer?
a) Equity fund b)Debt fund ¢)Both

I'he majority of the people 1c 50% prefer short term

investment because they want regular mcome with a low :
risk and 40% people prefer long term 1If

- o 0r -
they want quick and higher returns and remaining 10%:
people prefer both type o

decision 1s based on market condition.

westment because

of mvestment because their o



Lven g toaren it v Berty
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Q-5. Do you believe market situation affect the
mvestment?

a) Yes b)No

Market Situation ~ No. of Person %

Yes 40 &0

No 10 20
Interpretation

From the above data, the majority of the people ic. 80%
believe that market situation affect the investment if market
rises, the investment is increased and if market falls
investment 1s decreased and rest 20% people believe that
market situation does not affect the investment

Ne.of Parmara
H

Q-6. Why you want to mvest in equity fund?

a) It is permanent funds b) Dividend pavments
c)Higher returns d) Ownershi D

nvestment No. of Persons %
i permaneat s | I
Drvidend paymens A ]
Higher retums f b
Owuerstp \ 1
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Interpretation

From the above data, the majority of the people 1e. 50%
want to mvest in equity funds because it gives dividend
payments and 30% people invest in this fund because it
gives higher retums and 10% wants ownership and rest
10% thinks it is a permanent fund.

Whyyonwast fomvest is equityfuud?

Cd 0
L Persms

Eis pemanent brlividend paymends Highesrstuns Ownershep

Q-7. Why you want to invest in debt fund?
a) It 1s refinanced funds b)Interest payments c)
Moderate returns d)Liability

Investment No. of persons %

Itis refinanced funds ] 10

Interest payments 10 20

- Moderate retums : : 3 il

Liabihty 2 0
Interpretation

From the above data, the majoritv of the people 1e. 76%

nvest in debt funds because it gives moderate returns and
20% people mvest in debt because interest pavments are
there and rest 10% people invest in debt because it 1s
refinanced funds




£ A e e e pa

Wiy yowwastie mvedm Shebrt Fuond 7

Q-8. What you expect from vour investment?

a) Risky and fast return b) Risk free reluim

Expectations No. of persons %

Risky and fast return 10 bii]

Risk free retum , 10 80
Interpretation

From the above data, the majority of the people i.c. 80%
expect risk free returns and remamning 10% people expect
nisky and fast returns.

Wi yom Eaprotfrom your evetment?

LS ulpernns
| e 3

Risky and ket nehen Rk e et

Q-9. What vou prefer regarding your investment decisions?
a) Business Magazine b) Brokers

c) Asset Management Company

rate of return of the two types
Vpess

Technology & Management Joyrna) of AISECT University

Eecisions No.of persons 9,
Bustniees Mzgazine 33 0
Brokers i 10
Asset Managenvent Company g 1
interpretation

From the above data, the majority of the people 1e 70%
prefer business magazines regarding their uvestment

decisions and  20% people prefer  broker for their

mvestment decisions and rest 10% people prefer asset
management  companies  regarding  their  investment
decisions.

i o Semmw
L L]

Hha, of paraces

Ev b etn Magiaiaa By
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V.  CONCLUSION

The last few vears have brought an explosion in the number
and size of debt funds. Additionally. recent deals by equity
funds are much larger than i the past. And debt funds are
now domg larger "club" deals Both tvpes of funds have
more money under management than ever before. More
cash 15 chasing deals. causing overlap where both tvpes of
funds vie over the same compan; Although these tunds do

not represent long-term threats o cach other. secured

-

lenders must recogmze that equity and debt funds have
markedly different charactenstics. goals and behaviors. The
most fundamental difference in equ:tv funds seek to buy all
of the equity of companies debt funds are not constramned to
controlling equity investments Whether investing in debt

ot equity. debt funds typreally demand a much more rapid

exit strategy than equity funds Debt funds generally seck a

quick flip of their mvestments. The time-hold differences

directlv atfect the exit strategy. nisk tolerance and desired

funds

F
§
L

A i o

SRR p—




vl. BIBLIOGRAPHY

Websites:

(2]

e www.investorsworld com

e www.dynamic-equity.com

e www google.com

e www.wikipedia.com

e www.sharemarketbasics.com
¢ www.businessfinance.com

VII. REFERENCES

Asquith, P. and D. Mullins. 1986, “Equity Issues and
Offering Dilution.” Journal of Financial Economics
15: 61-89.

Dann, L. and W. Mikkelson 1984 “Convertible Debt
Issuance, Capital Structure Change and Financing-

¥

88

3]

B3]

(6]

Technology & Management Journal of AISECT University

Related Information: Some New Evidence.” Journal
of Financial Economics: 13: 157-186

Eckbo, B. 1986 “Valuation Effects of Corporate Debt
Offerings.” Joumal of Financial Economics 15 119-
51

Korajezyk, R., D. Lucas and R. McDonald. 1990.
“Understanding Stock'Behavior around the Time of
Equity Issues” in R Glenn Hubbard, Ed.:
Asymmetnc Information, Corporate Finance, and
Investments (University of Chicago Press, Chicago,
1)
Lee, 1. 1997. “Do Managers Knowingly Sell
Overvalued Equity?” Journal of Finance 52 1439-
1466,

Masulis, R. and A. Korwar. 1986. “Seasoned Equity
Offerings: An Empirical Investigation.” Journal of
Financial Economics 15: 91-118.

ipsari s v

ki



Technology & Management Journal of AISECT University

MY/G/1 RETRIAL QUEUE WITH TWO PHASE REPAIR
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Abstract

In s study, we provide the analysis of a single unreliable
server batch arrival queue with repair in hvo phases. The
arrival rate of jobs at service station varies according to
the server’s status as server being idle, busy, imder sefup
and under i (i=1,2) phase re pair. We assume that the Jobs
which find the server busy or broken down and under
repair, leave the service station and Join the retrial orbit
with some probability. The service time taken by the server
is general distribilted. The server abways has the terndency
to breakdown and the repairman restores the broken down
server in two phases. The life time of server s
exponentially distributed but the repair in each phase is
performed according to general distribution. The queueing
analysis has been done using supplementary variable
technigue and generating function method. Various
performance indices are derived in explicit form which can
be computed easily as resulss depend only upon the Sirst
two moments of inter-farlure fimes, phase repair times and
batch size distributions. The cost analvsis has been
attempted successfully. Some special cases of interest have
been deduced by setling appropriate parameter values. To
show the effect of parameters upon various performance
characteristics of the Svstem such as mean queue length,
probability that the server is idle. busy, wnder set up, and
under phase repair, efc., the sensitivity analysis is carried

out by taking numerical illuseration.

Keywords:- MY/G/1, Retrial queue, Set up, Unreliable
server, Two phase repair, Supplementary variable,
Queue size, Reliahilit)' e —

.

I. INTRODUCTION

All manufacturing environments Operale under uncertam
conditions stemming from uncertamty about processing
time of jobs or the reliability of resources. such
machines/seners

as
The system designer may recommend
the proper repair facility for a svsiem wherein an unreliable
SEIVer 1s busy in Processing various jobs The study of a
quevemg model with unreliahle SeVer 15 of relevance o
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engineering systems as it helps in decision-making. For the
machine repair case. the engineering management decisions
are required regarding the type and number of machines.
number of repair crew. regular maintenance versus repair-
or-breakdown philosophies, etc. Queueing models are
necded Lo have an nsight for congestion related issues such
as waiting times, 1dle times, busy times and many other
system characteristics.

Retrial queueing Systems are characterized by the feature
that the arriving jobs. who on finding the sesver husy join
the retrial group/orbit to try again after random intervals for
their requests; the reason being that the retum of customers
plays a special role in many of these systems as well as in
other practical applications of these systems. The retnal has
a non-neghgible negative effect on the performance
measures. It also has wide applicability in real world
congestion situations such as manufacturing  systems.
production systems, distribution systems,
telecommunication networks and computer systems, etc.
Many queue theoreticians have given performance analysis
of retrial queues in different frame works. Relability
analysis of the retrial queue with server breakdowns was
performed by [13] [4] described the analysis of M/G/]
retrial queue with Bernoulli-schedules and general retnial
times. [19] made the numerical calculation of the stationary
distribution of multi-server retrial queue. The single server
retrial queue with batch arrivals was provided by [12] [9]
considered M/G/] retrial queuc with general retrial times
Analysis of a multi-server retria] queue with search of
customers from the orbit was made by [23]. [18] derved
the busy period of the M/G/] queue with finite retral
group. An M/G/] retrial G-queue with preemptive resume
and feedback under N-policy vacation subject to the server
breakdowns and repairs was Investigated by {27]

The queueing systems m which arrivals occur 1n batches
are referred (o as bulk amval queueng system. Queueing
systems with batch arrivals are common in a number of real
situations such as computer and communicanon svslems
messages which are 1o be transmitted could consist of a
random number sef_packets [15] wstudied a bulk mput

yuetcmg system with rent vacations. The hulk arrval

on retnal poliey  Coficept has  also attracted  many

L e
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researchers working in the area of queuemg theorv. {22}
considered a balch arrival Poisson queue with N policy
M™/G/1 retnal queue with muluple vacations and starting
fallures was investigated by Krishna [5]. Single server
retrial queueing model according to batch Markovian
arrival process with general service time was developed by
[3]. [16] obtained maximum entropy -solutions for batch
arrival queue with an unreliable server and delaving
vacations. A queue with compound Poisson arrivals, phase
type required service times in which a single processor
serves according to the processor-sharing discipline was
investigated by [11]. [7] discussed the steady-state behavior
of an M*/G/1 retrial queue with an additional second phase
of optional service and

service interruption where

breakdowns occur randomly at any nstant while the server

15 serving the customers.

Setup or change over time 1s the time required by the
server/machine while manufacturing one product type to
switch over to another product type. The setup time
generally includes times rgquired for fixturing, tool
changing and preparing the work place. [24] considered
priority queues with semi-exhaustive service and class
dependent setup times. [25] developed a polling model is &
queucing model where many job classes share a single
server and a setup time is incurred whenever the server
changes class. [6] considered unrelated parallel machine
scheduling with setup times using simulated annealng. A
vacation queue with setup and close down times and batch
Markovian arrival processes was studied by [28]. [1]
provided equal processing and equal setup time cases of
scheduling parallel machines with a single server M/G/
superposed queueing system with setup time under N-
policy was studied by [20]. [2] described relevant Issues in
semi conductor manufacturing.

As exhibited in practical situations, repair stations or repair
facilitics are also subject to random breakdowns and
require repair to resume its assigned jobs. The failure of
any machine may cause a sequence of farlures. and so a
breakdown of the server may require several stages of

repair Unreliable server queueing syslems are of mnt

from the viewpoint of practical applications in real world

problems. In this mvestigation, we develop a retrial

queueing model where the server may expenence

breakdowns, and broken down server requires a fimite
random number of stages of repair before service 18
restored Various authors have analyzed queuemg problems
of server breakdowns with several combmations. [26]
considered manufactuning svstems of m dentical unrehable

machines producing one tvpe of product. |21} mvestigated

a retrial queue where server 1s subject to breakdown [14]
described an M/G/1 queue with second optional service and

server breakdown M/G/1 system under NT policies with
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breakdowns, startup and closedown was analyzed by {17}.
An M/G/1 retnal gueue with active breakdowns and
Bermnoulli schedule was investigated by [10]. [8} considered
an MG/ wath an additional second phase of optional
service and unreliable server, which consist of a breakdown
period and a delay period under N-policy.

Supplementary variable techmque is a powerful and elegant
techmque to provide better solutions of non-Markovian
queueing systems. In the supplementary variable technique
a non Markovian process in continuous lime is made
Markovian process by the inclusion of one or more
supplementary variables. It is often used m tackling
queueing problems for steady state case.

In this investigation, we study unreliable server queueing
model with bulk arrivals, retrial, setup time and two-phase
repairs. By using the supplementary variable method. we
obtain the steady state results for both queueing and
reliability measures of interest. Further more, our aim 1s to
illustrate graphically the effect of the various system
parameters on the steady state performance measures. The
remaining study is structured as follows. Next section II
provides the description of model by stating requisite
assumptions. Section III presents notations used for
mathematical formulation of the queueing model. Section
IV contains the stcady state equations in lerms of
supplementary variables corresponding to elapsed service
time, elapsed set up time and elapsed repair times of two
phases. Section V 1s concerned with the analysis where we
obtain probability distribution of the system state using the
generating function technique. Some performance measures
are established with the help of queue size distribution in
section VI. Section VII facilitates the average total cost
function involving various cost elements and some more
performance measures. Some special cases, which match
with-the earlier existing results, are deduced in section VILL
Reliability indices of the tnreliable server are obtamned n
[X. Section X the

illustration where sensitivity analysis is also facilitated.

section 1s devoted to numerical
Finally. in section XI we conclude the study by stating the

noble features and future scope of the model investigated
JI. MODEL DESCRIPTION
Consider a single server retrial queue 1n which customers
arrive in batches according to @ Poisson process. The batch
size X is a random variable and P(X=K) = Cik=113=
with z C, =1 Upon arrival, the customers examine the
k=1

availability of the server. If an incoming bateh finds the
idle. the service of ope member of the baich

immediately begins an

SCIVEl

d the rest of the customers in that




batch join the retrial group and seck for service mndividually
after a random amount of time The service time provided
by the single server is an independent and identically
d;sinhuled random variable The lifetime of the server is
considered o be exponentially distributed [f the customers
of the mcoming batch notice that the server 1s unavailable
on finding 1t busy, under set up or hroken down state, they
depart from the service area and Join retrial orbit and retry
for their demand after some random interval of time.
Whenever the server is brolen down, immediately it is sent
for reparr to the repairman who needs sel up time before
starting the first phase of repair. We assume that repair
completes 1 two phases. After completing the first phase
of repair, the server becomes available for service with
probability p. However if server is not restored, it goes to
second phase of repair with probabihity g =1-p When both
phases of repair are completed. the server becomes
available immediately for service If the server 1s busy at
amval epoch, then all the customers Join the orbit with
probability q where as if the server is free, then one of the
arrving customers starts taking the service with probability
p and other customers join the orbit The setup time and
repair time of two phases are independent and identically
general distributed. All the considered variables are
assumed to be mutually independent. To illustrate this
concept we consider an example of soft drink bottling
plant.

Soft drink bottling plant

Bottling
e myimessy :
" A —
a7 ¢ H

;
i
i

AT @S o

;
4

Let us consider a queueng system in which the amei

Fig 1

occurs in batches and service is provided by an unreliable
single server. The empty bottles which arrive at a filling
plant {Fig 1) correspond to bulk

arrival, filled according to
SXponential distribution by

a single unreliable machine
During the filling process it may happen that some bottles
Aare not properly sealed and star leaking These bottles are
rejected and join the other group called retpaj
Where they retry for there service,
plant is based on the machining system which, 15 alwavs
Prone ‘to breakdown, If the machine breakdowns, i

group, trom
The automatic filling

18
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repaired by the repairman who takes some sefup time
before starting the repair. The machine 1s repaired m two
phases. Phase-1 correspond to overall machine inspection.
If there 1s some minor fault, 1t 15 immediately removed and
machine 1s restored for further working And if some major
fault 1s found, machine is repaired 1n second phase which
may require some more lime.

HI. NOTATIONS

tFor the mathematical formulation of M*/G/1 queue, we
introduce the following notations:
The batch armival rate
Mean failure rate of the server

b © Mean batch size

b, 2" factorial moment of batch size

C(z) - Probability generating function of
the batch size X

i © Retnal rate

Xt *  Random vanable denoting the
elapsed service time at time 1.

Y(t) . Random vanable denoting the
clapsed setup time and repair time of
1¥ and 2 phases, respectively at
time t

b(x). a(v). h{v) ‘Probability density function for

service time, setup time and "

(=1.2) phase  reparr  time,
respectively.
B(x),A(y), H(y) Probability distribution

functions for service time, setup time
and i® (5=12) phase repair time,
respectively.

1-B(x),  1-A(y),

respectively.

B(x). Ay Hy(y) - 1-H(v).(=12).

b (s).a (s). h,"(s) Laplace-Stieltjes transform of hix).

a(y), hyy). 1=1,2), respectively.
#{x).viy), B, (v) Repair  rate. setup rale and
completion rate of % (1=1.2) phase

repair, respectively

Yo S tly k" moment of service time, selup
time and i" (1=1,2) phase repair ime
distributions respectively.

P,(t) . Probability that there are n jobs m

retrial queue at time t when the

server s 1n idle state.
W (tx)dx ot probability that there are n jobs
m the retnal queue at tme t when the
©server is m working state and elapsed

swrtiee tme hes in (x, x+dy)

E
E
5
P
3
b

Lk
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Stxvydy Jomt probability that there are n jobs k™ moments for the service tune. setup time and two phase
in the retrial queue at ime t when the repair tme distributions are determined as
SCTVer 1s in setup state and elapsed
service time is x and elapsed setup
tume hies in (y, y+dy)

Rpy (LXy)dy - Jomnt probability that there are n jobs
in the retnial queve at time t when the IV. THE GOVERNING EQUATIONS

server is in 1™ phase repair state and :
elapsed service time is x, elapsed 1* By supplementary variable technique, we obtain the

A o ik ] - :
v =(-D¥b I(:_nf;k =(-1¥%a ”m)_Ri__J =(-)%h;, (DLi=12

phase repair time lies in (v, y+dy) following partial differential equations that govemn the
R,»(txy)dy . Joint probability that there are n jobs dynamics of the server’s status, namely idle, busy, retral,

in the retrial queue at time t when the  Setup and two phases repair states as follows:

server is in 2™ phase repair state and 5 5 =

elapsed service time is x, elapsed 5 [g”--*"f’ }"nf"r=Ju(x}\\}-_{l-ﬂdx A1)

phase repair time lies in (v, y-+dy) : g
Lo(z) Li(2) Steadv stale probability generating 3 3 \ = T

function of the number of jobs in the [E e thtot F’(-“}J‘\"u("-") :jPﬁlfﬂRul('-ﬁ- )')d}"fJ‘!ﬁ:(‘.")klg:l’.t&)'}d_\'

i {

retrial queue and in the system,

= n
iu:;pn.d%l\-d}'. _ + ).Z Ce Wy (4x) -‘2)
R(1) :  Reliability of the server at time t =
R*(s) . Laplace transform of R(1) .
o . “He 5% o 3
P, (s). W, (s.x), W, (s,0) :Laplace transform of P, (1), W, (tx) 5 g+ htv(y) Bu(Lx,y)= ).2 CiSai (i, ¥) S

: k=1
and W, (1.0) , respectively.

_ e i B i :
MTTF - Mean time to server failure [;+¥+1+I5;(}-'}}?,,:,{t_x,_v):lz GR. by )

P(T).P(B).P(S) : Probability of server being in 1dle k=
(1).03) ) g
state, busy state and setup state, 3 iy n
respectively [-5‘-+¥+1+B._-[_V)}1“:3(l.-xa_\')= }.Z CR, 6%y ()
P(R,), P(Ry) :  Probability of server being in 1" ' = :
phase repair state and 2™ phase The boundary conditions for the transient state are as
repair state, respectively. follows:
E[1].E[B).E[S] : Expected length of idle period, busy =~ Sa(t.x.0)= o Wy(L.x), nz0 .. (6)
period and set up period, 1+l :
Sy W, (1.0) = }‘2 Cp Py (0 + (# 1)BP, ()0 2 0 £
| B[R] . Expected length of i (j=1.2) phasc T -
| ; B = o :
! repair period of the server R, (,x0)= I V(YIS (L X, y)dv.n 20 (8
E[C] © Expected length of the cycle i
R, 5(tx0j= qj_ BiyiR  (Lx.v)dy.n20 A2
We present the [ollowing hazard rates or mstantaneous 4
rates for various states of the server as follows: The normalizing condition for the transient state is given by
: E Pr(t) - J Wt xdx + [ J,‘j“(t.x._\'}dxd_\_wj‘ J Rnl(l,.‘;_-.")d-‘di'
L] For service state . o 4040 040 &
n=t
L,l\x\h?.x'—.-l\(x_‘nrpr\\]:xpj—--[“Ll(tjdl 1_‘I’X:JxR Sl X y)dsdy | =1 5 .“0:‘ ‘
B(x) 1 u 0 <40 Lk 3
e For setup stale For steadv state svstem, we .define the probabilities &
: alvy : ! J‘ I follows:
viv)z =——=rav = viviexpi - | witudt}
AV | 1

'r‘!‘.zim-:l- Pt \"'_!'x.|=1l:!:--\\ allxd. Sy '.x-?".':-‘i'.; h1.“"“':'}

e  For fust phase and second phase repair states R (vt R xv). Resx =" R _(1.x.v)
- . : : +.rential
By 20 e R et Jﬁ_ r_m-.i_ jEi letting 1 - - 1 equations (1)-{ 1) we get the differ™ -
& Hiv) : : i = i o = : 3 -
: : equations for the steady state svstem as follows e
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(L en8 P, = | (W, (x)dx =

o

(-5_ +1+a+;{x)}»\{,(x)= jmmﬂm }’)‘!}'+J-fth(_vlkng(>; yidy
0

"
)

n (1
+AY W, (%)

{%M@) =AY Gy ()

n
1=
{di}«"+ LBy f}')}*n,l(x,,‘.') = 12 CeR,y 109 -.(14)

k=1

2 “\ n : :
[E +h4+Ba(y) }{n:(_.\:_v) = AZ CeR Gy ol 5)
S k=1

The steady state boundary conditions (6)-( 9) vield

Sh(50) = W, (x) .= (16)
n+l
W, (0) = J.Z Pt +(n + 1P, 3D
k=]
R ,(x0)= I\-'(_v) S, (%, v)dy . (18)
= 0
R, ,(00)= qjo BiOIR, (5. y)dy (19

For the steady state, the normalizing condition (10) is given
by

2 Py "'J Wy (x)dx +J’ ‘[5 (x, y)dxdy +J J. R“]{X,}"]dxd}'
0 v :
n=0
+j J-Rn._{x._v}dxdy:l .(20)
040 =

V. QUEUE SIZE DISTRIBUTION

For the amalytic solution to resolve the system of equations

(11)-(19). we introduce the following o generating functions:

Flzr= Z}’nz

CWix)= Z b d
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oo

;'\.P(Z)‘PZGP'(Z}:J wxIW(z x)dx (21)
0

[pﬁl{'}'}R;EZ- Ky Wy

[%H\H ClEN+ o+ u(x) },,( x)

T (22}
+ [af, (R, 2, x. )y ‘
0
"?— +A(1-C(2)) +v(y) Biz.x,v)=0 (23)
5 =i
d =0 (24
g‘ (1=C(2))+ By (v) Zx,¥)=0 = (24)
d o
(—-*1(] Clz)) +B-(y) }L(z,x,y}:ﬂ 25)
" 2
S8(z.%,0) = a W(z,x) .(26)
W(z.0) = lm+ 68P(z) =29
z
%
R, (zx0)= j\'()’) S(z.x, y)dy --(28)
0
R, (zx,0) :qJ-ﬁl(}')R] (z.%, vy =4{29)
o

To obtain main results for queue size distnbution, we
establish following propositions using the system of
equations (11)-(19) in terms of the generating functions.

Proposition-1: The partial probabulity generating function
when the server s in idle state, busy state, setup state, first

phase repair state and second phase repair state,
respectively are

(1) PE=(= pL!])E‘ip[-—a-J’(,[l) {Q(”} } - {30)
4 L b {nm}]

(i1} w(z,x}:—)ﬁ};”-}'mcxp[{'—Q(z)i.\-]iiu-, 3D
E -h.{!:‘l'&j}]

/Iq_ I3 I

() Sz x y)=- Raext-Qziext-A1-CaplBoi)

A= n=0 z=h {f_"‘ }J

; - {32)
S(z,x. P ESH(X_J:)Z'” saace.

n={} : {
() Ri(zx y)= w\"w‘{ = ]Ul‘rrlup[{ Q(?)Hu\[{ 2i- lU)L\I

- “

Ri(z.x,y)= Xl{m{.\'._\'lz”_ 122 -b e
n={

- X Bix) -\n)'[—{- 1{v) .{33)

Multplving both

sides of the equation (11)-(19) by
appropriate powers of 7 and

summing, we pet

(v} Ralz.x,y)= -

0 ’nt\r\r\lmi([ z) -1
-{i -)-—-- }Pu]c\ph L‘szJ]\I

i/ -h {LH-’.J}

xgxp]--.!}.{]-'riz_/'nljw-]' }suu \{\1}’ r\hi )68

Proof: The proot can be found in the Appendix-A.
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Proposition-2: The marginal gencrating functions of the
orbit size when the server i n husy state, setup state, {irst
phase repar state and second phase repair state,
respectively are given as:

: S
@) W(z)= wC(z)-1) l\ h {t\i[z}}jy(ﬂ o9
vl
(ii) S(zy=r a1 (-30()b {?}}P{z} .(36)
[ { I Qfz)
b-b

b

ah,” (.-2C(2))a" (-202)) b o)}

(i) Ry (2) = - s
L")

P(z) .37

aqhs (- 2C@) (- 1Cz)a” (- 2C(2))

L—b'{cztz}}]

(_1\"3 R :f!} =-

b {0}
Q(z)
Proof: The results given in equations (35)-(38) are

P(z) .(38)

obtained using

W(z) = j“’(z.x}d\ s A1) = JJS{?,x,}.’)dxd_\'
0
Ry(z) = JJ Wzx yidxdy , Ro(z)= JJ.RQ{ar_,x,y}d\d)'
00 00

Theorem-1:

(1) The probability generating function of the orbit size 13
. - i} * £

5 (i:.l.)f(_l__.@cxp 5 "éj _C_IM} ST
b-v oo v ol

(11) The probability generating function of the system size

15

1= Gl [ o o {Q“J}—L] )
L-h'{o[a;}] : t[l v law)

Proof” Equations (39) and (40) can be determined by using
the following results:
1,(z) =P(z) + W(z) +5(z) 4 Ri(z)+R5 (2},
L(z) = P(z) + 2W(z) +28(z) + ZR (2} + zRA(7)
Theorem-2:
) The marginal generating function of the orbit size when
the server 1s available
+ Wizi+52) = P'.?Ii I+ ’Lﬂ o ‘_{;_k;“*_}l e l" 3 "" ulb { 2\ '!-!
i fo-b J.'z‘!}pg:_. J

A4

(11 The mareinal cenerating function of the system size

when the server 1s avanlable
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= _{]_. o
.L".';z_-.—_'x_‘\\"\;,'_|+‘:.\‘:;_.-—E':‘?il'|+ AR ._mﬁ —oza ) Y J/\} 1
=15 B
| vk |

Proof : The proof of the theorem is straight forward
Theorem-3-

Mean queue length of orbit and mean queue length of
system size are

1 |

A 7 L
b=1)+p@ = AyaboQ +7 (b2 +abr0,
(-p0y) 6 Pl 3 25

E(Ly)=

= ek b S
(43) F{-[_.E}—a-:@?s{“’_l]'{'r{l] }+E Apbod (0,0 +013393)]
tply ..(48)
where p=iby;, C)=b, CQ)=b;

!1 {14,!1(‘3]*11']"[‘"-' 1}}:

o= ¥ & UERRUPER 25y, + 2-.’;1111’2 +211L111l 2}

Proof: Differentiating (39) and the taking limit z— 1, we
obtain the mean queue length of the orbit as given 1n (43).
Again, differentiaing (40) and the taking limit z=+ 1, we
obtain the mean queue length of the system as given m
(44).

VI. PERFORMANCE MEASURES

Some performance measures are derived using propositions
and theorems established in previous section.
= The probability of idle peniod
P(I) = lim P(z) = 1-p&y ..{45)

z—

= The probability of busy period
P(B) = lim J\\-"{R,x)d_\' =p ..(46)
r—1

0
*  The probability of setup period

P{5) = lim JJS{:{, x, v)dxdy = orpg ..(47)
a5

i 00
= The probability of first phase repair period

P(Ry1= hm JJ‘R}[/.x__\}dxd)' =apn,, (48)
- e :
0dq 3
*  The probability of second phase repair period

P(R7)= lim JJR 2(z.x,y)dxdy = opn, (49
7— 2 ok
0

ViI. COST ANALYSIS

For anv queueing system, the cost analysis constitutes an
important aspect of the Wiestigation from implementation

viewpoint
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The expected length of cycle per umit time 15 given by Case Il MYG/1 model with reliable server

E(C)=E(M+E®B) + E(S) + E(R) + ER 5) . (50 In this case =0 so thal equations (43) and (44}

where convert to
B BB - HS ER) 51 B % [1 e }J
UeereatWlenas, Fiye i My S —ba iyt l+a ) (57
P() 5Oy’ P(B) o) sy oy AR;) Eoy ! 12 (51) (Ly) (3_0)__3{(1’ +phs Sz X
E(B) can be obtained as (¢f Takagi, 1991) E(Ly) =E(Ly)+p
b i g
E{B) = IZE (52 \\-'here, Q__-,- = ‘:‘;2 Hll,i = ql]zl2 + :Fﬂl]]‘] s 25,]"][2 1= 21]“1'“‘2} i fa)
Now E(C) is determined as Case lIl: M/G/1 model with reliable server
E(B) b | ; If there 1s single arrival and server 1s not subject to
T e RS

P(B) p(l—pnl)z;_hg_pgl)' et breakdown, then by putting b=1, b,=0 anda=0,

A queueing system comprises of various cost factors. Here,  €quations (43) and (44) become
in order to construct the average lotal cost function, the

; Bl E(L)=—2M" . (59)
following cost elements are taken into consideration: O(1-lyy)
ok = Start up cost per unit time E{Ly) = E(Ly)+ Ay, -+ (60)
it = Cost incurred per unil time when the
server 1s m idle state Case IV: MY/G/I model without set up time and no phase
Co = Cost per unit time for keeping the repair
server on and 1n operation. For this case. we obtain
Cs = Sectup cost per cycle A 1 ] [ .
Cn, = Holding cost per unit time, which is %~ 1—p{1+un1],1)[-é{{h_l}mﬂﬂm"l )}‘ribﬂmn“ e Qamy )+ !J]
mcurred on each  customer present e
in the orbit E(L2}=EL)+p(+an,) - (62)
Ch, = Holding cost per unit time, which is  which coincide with the results determined by Wang et al
meurred on each customer present in ~ (2901) _
the system =
Cs = Breakdown cost per unit time for a IX. RELIABILITY ANALYSIS =
failed server. . E
Ci = Costincurred per unit time when the To determine reliability indices, we consider setup and
server is under i* (1=12) phase  breakdown states as absorbing states. Utihzing notations
repair and assumptions as already presented m section 3, the
The expected total cost per unit time can be expressed as transient differential difference equalions corresponding to

1 : various states are as follows
E(IC)=(c, +Cd)x.!ﬁ+ch' E(1, )+Ch;E(L2}+Lq-P([] +C,P(B)

o

+CPO+GPR))+C, PR,) % [%+;-. + na}J,,(t):];:(_r)u‘,.,f_z_xmx
(54) 0

VIII. SPECIAL CASES

J 9 M
[E+§;+R+u H,l[x]J\lu tx)y=A

n+l
"n\'u(t,{)) = I&Z ".‘kl’m! k) +(n+ I)GPHT:U}
k=t

1]
Cp Wy 1 (LX)
=t g i 3 : k-]

In this mvestigation M™/G/i model with unreliable server

subject to breakdown, selup before rej

rair, and two phase
repair

states have been considered for some spcciahgm‘

which are deduced by setting appropriate parameters as with the initial condition Py(0) =1
follows: ;

The differential difference equations m tes

Case I M/G/1 model with unreliable server transform governmng the model are:

In this case. we consider the single

amval of jobs Now by
setting b=1and b, =0,

cquations (43) and (44). the sl’r;(S)-1=*(l+ﬂ9}P,:(S)+IP‘.Uwr:'(’:' )
mean queue length of the oriy

and svstem respectively are 4
as follows; '

. W
3 LA
E(Ly)= _}“_T!'Q] i = o
raacd B ‘J{l—?\‘}‘;ﬂ]} {33)
E(L )= E(Ly)+An - (56)
72




(68)

e 5 e L = \ R
W o (5,0} = {n+ DBP, S (5)+ J’.E g L
Lot

Multiplying both sides of equations (66) to (68) by
appropriate powers of z, and then summing over n=1, 2,
.. we obtain
et BP’(S.z}; -
(s+M)P (5,2)-1= —z.GT : jp(x}\\' (s,z,x)dx (6?)
0
aw’ (s, 2\(} =
i{< {h+o+p(x) } }\C(z}}\\' {s,z,x)=0 {70y
JI (s, 7} AC@)P (5,2)
W {:. z0)=
% = bt}

Proposition-3:

(1)  Probability generating function in the form of
Laplace parameter (s) when server 1s in 1dle state is’
given by

W

p’ (s /)—J 1

B{h {s+o+A1-Cly)) - v}]

Z R =

Ve _ljx(s+cf.).—x\.L.(x)b {s +a+?~(l~C(x))}dx W
o Ab {s+o+MI-C(x))}-x]
7
sl 12)

where (0 is the root of the equation z = b’ {s + o+ A(1 - C(2))}
and z# 0.

1

Far 7= Pisns == acis
s+ o+ A(l-Clon}

S(T3)

(i) Probability generating function in the form of
Laplace parameter (s) when server is in busy state 1s
grven by

N . 1 o _).(L(z)—]) 5 -

[z-b +a+MI-Cz)}] [z-b {s +a+r1-C2)}]
b is+a -‘-}_u —(._'.(;-_)):_ o
s+ o+ A1-Clz)}

(i) Reliability of the server in term of Laplace

parameter () 15 given by
. {=1h 1 .‘ 1
R (s.2) i_i ST ]J — T 2
{s+a s+ Lol {s+o+A1-C(y)- ] =
Z o = ]
(s + o) = AC(0b {s +a+A(1-C(x))

= ! [x(. +[1]‘ ACEb {s +a+ A1 -COD) dy (75)
g.J xlb s+ o+ h(l-Clx)}-x]

y |

Prool~ For proof sce appendix B

iheorem 4 Mean tme to svstem fatlure of the server is

MTTE - IJ' e - e
o Jr b SEarAi=CHN -]

|
fad

-=Fhe gifect of amval of batch of size (b), retnial rate (
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dx ]-dy

xexnlivr x}._;.‘ch}h';mau—cw - 5
89y b {a+r1-CHx)}-x]

Proof: MTTF==JR(t)d: :[R.(s)],_,.:o

Using above relation, we can get the result
Theorem 5. The steady state availability (A) and failure
frequency (W) are given by

Y o pa(l’,] +7;, 4 an; ]

And WEap ...(78)
Proof: Instantaneous availability A(t) at time t of a system
is the probability that the system is operational at time L.
The limiting steady state availability is defined as

T

A=R Am

21“ 2 r\‘-,,(x)d\c L 11m P(z)+J\Wz x)dx

n=0 n=0
Using equations (30) and (46), we get the result given n
(7).
The failure frequency of the server is given by

=2 j a\\',l(x)d)L:limJ aW(z,x)dx
0 0

n=0
Using equation (46), we get the result given in (78).

X. NUMERICAL RESULTS

In this section, numenical results for the queue lengths in
the orbit and in the system are calculated using MATLAB
software. The graphical presentation has been done in figs
2- 7 purpose.
distributions:

For numerical we use the following
¢ Service ime is k-Erlang distributed with k=2
e RBatch the

geometric with mean 2

size distnbution of arrival 18
e Setup time is exponential distributed

= Repair time 1s exponential distributed

) and
server’s joining probability (p) on the average number of
customers in orbit (L) and in the system E(L,) by varying
the arrival rate () of batch size, mean failure rate ( ) of
{irst i
demonstrated in figures 2- 7. Tt is observed that both E(L;)
and Ti{(L,

1sgurc.\; J{a) and

the server, and moment of setup time ( 15

,) ncrease with the mercase mn and—=-ln
3(a). we Hlustrate that the batch size (b)
does not affect much theaverage number of customers in
orbit and n the svstem for smaller values of  However
. both? E(L,) and L.

maoderatelv with b (for b=1_ b=2) and for b=3 the increment

for larger value of } increasc



1s significant. In figs 2(b) and 3(b), we see how the average
number of customers n the orbit and in the svstem change

with the retrial rate ( ) It is clear that F(L;) and E(L,)

decrease with the increase in retrial rtate but effect is
significant only for larger values of Figures 2(c) and
3{c) depict that E(1.,) and E(L,) are almost same with the
increasing values of joining probability (p) and arrival rate
(o
Figs 4(a) and 5(a) display the effect of failure rate ( Jon
the both queue length E(L,) and E(L,) by varying the batch
size (b). We see from the graphs that as  increases, E(L))
and E(L,) remain constant for small values of b whereas for
higher value of b, both gueue lengths E(L,) and E(1,)
mcrease sharply. In figs 4(b) and 3(b) we observe that as
increases, queue lengths E(I,) and E(L,) increase but as
increases, the decreasing trends are noticed for both the
queue lengths. In figs 4(c) and 5(c). we illustrate the effect
of jomning probability p on both queue lengths E(L,) and
E(L,). It is noted that in both cases queue lengths E(L,) and
E(L,) decrease shightly when increasing values are taken
for p for lower values of . but as increases, this
decrease 1s important. However E(L,) and E(L,) increase
significantly with
The effect of batch size b on both queue lengths E(1.;) and
E(L,) by varying setup time { ) are displayed in figs 6(a)
and 7(a). We see that E(L.;) and E(L,) increase with the
increasing values of b and Figs 6(b) and 7(b) illustrate
the effect of retrial rate  on the queuc lengths, The
decreasing trend in both queue lengths E(L)) and E(L,)
with the increase in retrial rate  is found. Figs 6(c) and
7(c) depict the effect of jomng probability p on E(1.,) and
E(L,). It is easily observed from the graphs that 1n case of
P=.1 and p=35, joining probability has almost no effect on
~ the queue lengths E(L,) and E(L,) with increasing | rather
-":'mCFea'ie&- these are shightly scattered. However for p=9,
Ihc mcredm in queue lengths 15 distinguishable, with
mcrcasmg » But the queue lengths E(1,) and E(L,) are
: tound 1o mcrease as p increases.
- From the graphs_overal] we conclude that
¢ Both queue lengths E(I.,) and (I
the arrival rate ( yand b

) MICrease 4s
atch size (b) mcrease
® With the increase 1 retrial g
- t_a_nglhs decrease
‘Both queue lengths

: decrease as the
3 probabtht} increases.

Jotnmg

XL CONCLUSION

mvestlganon we havc ncorporated the concepts of

.- tup tlme breakdown and two phase general reparr
tmg ‘the performance measures of MY/G/)
System ‘We have exammed the effect of various

rate, both queue
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parameters namely the retrial rate, amval rate, setup rate,
joinmng probability ete by taking the numerical illustration.
Retnal queuemg models are often used for the performance
SeIrver

unreliable systems such as

prediction of
systems  and

rehability and

manufactuing  systems,  computer
networks, etc. The
availability studies provided, can plav important role in
improving the performability of these
proposed methodology may be helpful to analvze industrial

wide range of

communication
systems. The
congestion problems specifically a
production/manufacturing  scenarios.  The  system
performance which have
graphically to show the effect of various parameters on

Measures, been displayed
them, can be successfully utilized to upgrade the concerned
svstem during development and design phase. A cost
function identified by costs elements nvolved in the system
may be helplul o achieve desired goal keeping in mind the
techno-economic constraints.

Future research may be conducted on the same lines by
generalizing the results to k-phases repair problems or by
taking the concept of bulk service.

APPENDIX- |

Proof of proposition 1:-
By using equations (25) & (29), we get

Ra(zx,3)= qBi (VR (z.x, v)exp [~ (- C@) )y ]Ha2(y) .01
Proceeding in the similar manner, the equations (24) and
(23) can be determined by using equations (28) and (26)
respectively, as
ColyHiy) .12

S(z.x.¥) = aW(z.x)exp [- A1 - Ciz) ) JA(y) (13)

From equation (I.1) and with the help of equations (1.2) and

Ry(z.x,y) =v(¥)S(z,x, y)exp[- 21—

=(13), we gel

i

Rz X )= By (9Wy)EW(z x)expli= 341 - C) )]
K(.")ﬁl(}’)ﬁl()} .(L4)
Similarly equation (1.2) can be written as

Wi-colhl AWt ..a5)
Utilizing equations (1.4) and (I.5) equation (22), we get

Ry X )=v(¥) o Wz, )z x, )exp] -

o gy

S it T e
_r— +A] = Cz))+ o+ (%) }\\'(z x}:f Jp[il-: ¥y Wz 1 Jexp{’l— 241 —u_z__l]k.'J
ox h % :

x K(_\')}_il{_v)dw}'+'[n_[[i:(}'}qm(_\'lr(.\')fx
0 Jo
x Wz x iexp{{— 31 - {_T(z}']}_\-ﬁ{.\_'_! xHj (v Y 2(v)dxdy
Sumplifying the above expression, we obtaimn
r ¥
IT—}-.{_I—("(Z)}+H!_I qﬁ{z}?-;ux]‘\\'{z_x]:tfl (L.6)
X
* = i |
Here ozi=a (.- 286z b (L~ AC(2) fp+qh 2 (2= 2C))
Using equation (1.6) in equition (27). we et

Wizx)= \‘.'rz.h}c{f-\[- (N H-}-\ k-it'-'\' i

U i s R B BT



.FP(Z, (z)
(4 Bl

+ 6P ?)]L\p?— Xz !}g }SI\ }

Removing the term W(z.x) from equations (21) and (1.7),
we find

P(z)= )” (ﬂ_{QL._ P(z) ..(L3)
8 4z-b"{Ql2))
On solving (1.8), we get
P(z) —c::\p{ j Ml ] ..(1.9)
872 qi-b Q)

We compute the value of W(2,0) with the help of equations
(27)and (1.8) as

pal
W(z,0)= -L@- Jm) L)
z-b’ {Q(z2)}
Now we determine of P(H, W(1,0), W(1,%), S(lxy),

Ry(Lx.y) and R,(Lx.v).

1.9), 1.10), (L.7)

Taking limit z— 1 in equations

P(1)=c LAL1
w(i0)= 2P A
]—DQ] H
W(Lx)= : }bz P(1)B(x) (L13)
¥ 1
5(1,\))~~—I‘(1 B(h)i\(}l LTy
Rillxy)= S22 (’}“"‘b P(I)B(\ JA(Y)H, (v) (L15)
RE(LX-_V)=MP[‘Pﬁ(x)g(y)ﬁi(3’}H1(}') (116)

1-pQ,
Also taking the limit z— 1 in equation (20). we find from
the normalizing condition
c=1-pQ, L(LIT)
To find the equation (30). we put the value of ¢ in
equation (1.9). We obtain equation (31). by eliminating
W(z,0) from equation (I 7) and (1.10). After using equation
(31). we obtain the equations (32), (33) and (34).
APPENDIX-1I

Proof of propesition 3:-
Using equations (72)-(73 ). we gel

\\'.(u.‘z__\'}z\\'.[R\/,l.licxp[' s+ + M- C(z n‘_r}x]ﬁmj: AIL1%)

AC@P (2) 8P (2) ] _ i
S A e - caonklEm
s dz ’
(IL19)
From cquations (69) and (11.19). we find
{

Bt s r-Caf 2y -

a7y 7

r’l‘nh }r- i ,qi Hf}1| ~(s+ M[l‘l
i ,7)

AIL20)
1 =
Here the coefficient of F(zy = lE-’ ~b s +a+a(l- Clziy]
{1 + -’] <0

FiOy=- b'(s+

}:{l]_ ]-f\.(_.: + 1) =)

1
Ln
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Fz)=1-b kraiid-C@-2C1(2)

F=b f+at Ml-Caf-AC@)F +b f+a+Ml-Canfacz)<o
Now equation (1.20) becomes
ap (s,2) 2 +[')L(.‘(2}b‘ o+ All- L'L(;:))}— (s+A)] P (s.2)
9z Bz-b k+util-C)hz

P 62)_[HC@b s +os20-Q2)}-6+1)], Y
3% Oz-b {,ﬂ|+?(1 f‘(f))Hf
Y 1
Olz-b f+a+i0-C) e

5.2)

L(I12Y

Solving the above equation, we get the equation (72)
Computation of W (s.2)
Using equation (1.19), we have
Ws,2)= J TE{JP‘—“’I +E?M]t\p[i— (s+u+Ml- (‘{z))]}‘(]ﬁ(xﬁ‘(

0 z 0373

(1122

Sunplifying the above expression; we obtain the equation
(74).
The value of R (s)

-

R ()= P (s, 1)+ W (s, 1)

=P (s +|— : g _SE: (1) b (s+a)
i-b’ (s+0) l-b (s+o)| S*@
:[1+u]p'(s,n (123)
s+

Afler using equation (72),we get equation (75).

250 250 1
s —Reho i —D—p=7 —W-h=3 274 1
2004 / 004 O 6= 02— Bal
1751 1754
=450 / 5
= 125
= 100
75
50 1
25 e
aaﬂfﬁ'ﬂn—q—p—c 1 AT i
0506 07 08 092 10 112 05 06 07 08B 09 10 11 12
3 3
{a) by

0% + + b

05 06-0.7 D8 050 g9

i

A

Pz 2: E(L)vs T varving {a)b, (b)é and (c)p
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50 - [ Vi
——b=to—b=2a-h=3 - 16 2
f gig O B — Ga o B 5| —D— = o—h=ga—b=]
& o
.f'lll & 1504 121 e ‘
= 125 ‘
5 e ":'91— =T Hrﬂr/c |
%4 :—.][ S " ‘
25 50 = g i
5 25 [F .
= B A : e g
5 0607 0809 10 1.1 1.2 _r__o__o,_{,_>—<>—'—‘?’_°_"°‘_° l
r S
47 B e ] i
) SR e x }
250 hi ey - 1
$21.3141516171819 2 !
S : : 111213141516 171681820 i
200 : - - 5 41 |
175 4 E
150 o :
= 1254 £1) ok !
100 it ;
50 14 4 s
25 £ = ‘
O — Er—o—p=tepg Shp=g i
05 06 c.?ua’\os oE S il .
g s i
Fig.3:E(L;)vs varying (a) b, (b)e and (©)p 2 ‘ ;
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