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Abstract: In today’s world of increasingly uncertain and
complex business environments, dynamically evolving
outcomes are the key drivers of how “intellectual
capital” uses “inmovative ways” to leverage strategic
opportunities and challenges. The last decade has seen
the growth of knowledge companies and knowledge
work. The ever increasing competition and change has
made the companies understand the value of their
corporate intellectual value and effective methods to use
that knowledge. Knowledge has emerged as the most
critical competence for any business to survive in this
dynamic nature of the competitive global marketplace.
Intellectual capital has become an important factor in
determining the organizational effectives.

Key Words: Knowledge, Knowledge management,
Intellectual Capital

Introduction

In this global marketplace Knowledge has become the
most critical resource and how an organization manages
its knowledge resource, makes all the strategic
difference. According to Nonaka (1995) an economy
where the only certainty is uncertainty, one core source
of lasting competitive advantage is knowledge. He also
says, “Successful companies are those that consistently
create new knowledge, disseminate it widely
throughout the organization and quickly embody it in
new technologies and products”.

Managing knowledge has become a business imperative
for those companies who want to guard their present
market share, build future opportunities and stay ahead
of competition (Natrajan and Shekhar, 2000).

© BBLJTM "July-Dec, 2015", All Rights Reserved

In the words of Raman (2003), knowledge management
basically involves acquisition, creation, dissemination,
renewal and application of knowledge towards
organizational sustenance and survival,

Effective knowledge management enhances the
influence of innovation, improves customer service,
shortens product life cycle, increases revenue (Massey
and Weiss, 2002), thereby resulting in enhanced level
of corporate performance.

Knowledge is categorized into two types: Explicit and
Tacit (Nonaka and Takeuchi, 1995). Explicit
knowledge is knowledge that ~ can  be articulated,
codified, verbalized and stored in certain media. It can
be readily transmitted 10 others. The information
contained in encyclopedias is good examples of explicit
knowledge.

Tacit knowledge refers to intuitive, insight based,
hard to define knowledge that is largely experience
based. It is context dependent and personal in nature,
embedded in individual experience and involves
intangible factors, such as personal beliefs, perspective,
and the value system. Tacit knowledge is hard to
communicate and deeply rooted in action, commitment
and involvement (Nonaka, 1995).

Definition given by American Productivity and
Quality Council (2002) highlights the same as,
“Knowledge management is the systematic process of
identifying, capturing and transmitting information and
knowledge people can use to create, compete and
improve”,

Page 1
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Nonaka and Takeuchi (1995) introduced the o
knowledge creation m  their  famous ”'hua;' " e:}_.

Knowledge-Creating Company”™  According 1o\,
and Takeucht, knowledye 1s croated and 'rﬂ.nsii}r";(:n..l
an ascending process, or spiral, from the n{i"f"n]‘.?‘
level to the group and organizational levels. wd nm:

e and realized considerab
fist 1t was bemg noted that worken lcamed from

therr experiences This pher omenon led enterprises in
the fifties to begin to analyze and codify thew
ohservations  Organizations  understood that the
hah:fmdqmckmlhcywmnbkmmlhc
Mmgpnm‘thcbmmnqmppudmc)'mw
pass on e acH understandings that form the basis of
how they operate Organizations were begnning o
understand that knowledge management 13 closely
associied with the learning process.

between organizations.  This maodel talks shoy 4,
iteraction  between tacit  knowledge  and ‘w;'nu:.
knowledge. A "knowledge spiral” s grounded o e
complementary types of knowledge conversion ,
from tacit knowledge to el knowledge
socialization; (b) from tacit 1o expheil knowledg
called externalization, (¢) from oxplicit © sxpho
knowledge, or combination, and (d) [Fom cxphel
tacit knowledge, or internalization.

Figure 1.1 - The Knowledge Spiral
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Aceording 10 Schein (1999 the fiture bl
peaple who use their hende instend of thew hat:;f‘ I:n
points oul how countnies like Kores and Sen £
are educating their workers b0 new candsrde ;::f;:"
';“:_""““:‘"nal competihion  n nest itare w-ll. :r
define _ - .

t‘mn:‘:: m terme of advantuge n knowledpe o nation

In Tiwann o
n Tiwana'c (2002) worde the knowledge crestson

with  the  lstest concept of CRM (€ ustomes
i?vlmmnuhm Munagement) i matketing with
Knowledpe Muanagement sand ¢ business  The author

uses the term o -busimess because in todav's workd
busimess 1 all abow imterned fac nated éuu-mmn
coordimation and management of business pmc«w;
and activities R
Kumar and Mulchandam (2005) have made an effort
1o capture the mnovation mibative launched by one
of the leading information technology companies n
India, Wipro  The paper discussed Wipro's
innovation mitiative, as a case study, explaiming the
contemplation behind the launch of the mitiatives, the
orgamzanonal preparations that preceded this launch
and the structure and processes that were lad down
for the pursuit of this mitiative. Ten sigmficant
aspects of Wipro's experiences with the innovation
imitiative, highlighting arcas of congruence with and
departure from the exisung knowledge in this doman
were also discussed

According to Liu and Tsi (2007) organizations that
introduce  knowledge management are able o
improve § tw 10 percent in performance in the
customer, financial, and internal business process
areas and 10 10 15 percent in the Jearning and growth
areas which supports that knowledge management
has a positive effect on operating performance. They
concluded that  organizations  use knowledge
management o improve  upon the operating
performance through shortened production processes,
reduced costs, increased flexibility and improved
product quality and service.

ko (2008) discussed the

v
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knowledge has heen learmed as cultore from ;]:d
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culture € ulture 12 2 highly mm-finmr field of fl'lf-L'Pﬂ
4 wery atrong teprator that s ahle 1o lnﬂuen;a:
r\rnmmumml hehavior and knowledge management
activifies at different levels

Rationale af the Study

Practice and research mn Knowledge Management
have stresded upon  the  Human  Capital .
important component of the organizations inteflectual
capital, hut not much has been done towards
understanding the value addition made hy intellectual
capital  Farher studies have focused on financial
vanables and roles and hehaviors of the human
resources. A need was percerved towards the study
and understanding of imperatives of knowledge
management the organizational  factors hat
influence knowledge creation and dissermmation. A
literature review mdicated that there 1s a paucity of
studies in the arca of knowledge management and
also that performance and mnovation arc the natural
outcomes of knowledge management Empieical
rescarch has shown that knowledge management can
lead to mmproved performance through sirategies
designed o create  an  orgamzational - lcanming
environment, employce development, Xnowledge
sharing, better product /service quality and the
involvement of top management, implementation of
creating a business culture that cmbraces knowleidge
management as a core yalue of the orgamzation. In
light of the above motvalions, this rescarch seeks ©
review the imperatives ol  the knowledge
management  in  the {nformation  [echnology
Companies across Delhi (NCR).

Research Objectives

The prncipal objective of the study aims o have an
insight on the imperatives ol implemeniing the
knowledge nuanagement practices.

Research Methodology

Details I

[ure available in the respective
is includes the
§ KM literature from the basis of the standard books ©
ilable on the internet
o the current state 0!

the topics related to the curre

self-administered uestionnaires WE
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with the results conducted from the qualitative research. _ -
To gather the input for the assﬁsmem on€ SArVey wag detigneg
inforamiion shout (e capabilitics: for Keow e
paricipating eam mermbers and to undersiad he cnteomes
which are part of the framework for knowiedge sharme
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Experimentation

The experimentation was used to gather msig = e
to knowledge sharing and to get feedback from the 2am memper, *i?“-'zvﬁﬁ
of such defined solutions. - ‘

The experimentation was based on the previous research apics
from outcomes based on qualitative research. mterviews and Juane,,

Observations

phase of the project.

The method of observation and the ms:gh?s of experts on s o ‘F'a'.‘-z _
information that is related to the evaluation of the owtcomes ,

ia e
- ~usy

Data Analysis

To study the of knowledge management practices
thirty organizations have been selected. The selected
organizations have been classified in three categories.

has been designed afier exiznsive stucy ¢ -
Five point Likert scale rangme o 5 .o
agree’, (4) ‘agree’. (3) “neither agree o,
(4) ‘disagree” and (5) “stongly dmag. L0
used to raie the response. The COmpariscng 3,

Companies with low turnover (upto 5000 crores) are made using one way ANOVA 3a. "
categorized as Group A, companies with turnover amnual turnover, the umits wers drvideg m»,h:
ranging from 5001-20000 crores (medium level) have categories. During the study. i lowme 3 fines ”“
been categorized as Group B and companies with been made: S
turnover of more than 20000 crores have been

categorized as Group C. The sample size is 270 with

3 employees from top level management, 3 from Imperatives  of ;
middle level management and 3 from lower level Management  Practices: Ther o
management in each organization. The demographic techniques that are bemz  adopreg G

e

or@memne, |

factors such as size of the unit, total number of
employees, product category and markets served
were taken into consideration. Well structured
Questionnaire has been used to collect the data which

Table I - Imperatives of imglementigg Knowlﬂge .\lthe at Practices
A B € Overail

organizations for knowledge crearion B
of each technique vanies fFrom
organization.

f Imperatives Mean SD Mean SD Mean Sh Mean D Fem
Competition (market shar) 462 | 049 429 00 | 475 | . s
Customer Relationship - ) = = = -
Management (changing needs of
customer) 446 | 050 | 443 o073 | 375 1
Organizational Performance - [ = = - —
achievement of objectives) 438 063 ' 443 0.50 5.00 LS
Research & Development T S w18
(Innovation, new product | |
development) 438 | 074 | 386 100 | L]
Information & Communication i MM_H‘LLL.L—L :
Technol latest technol 3.47 0.93 3.17 0 9

. A .93 3 ;

Knowledge Sharing (collaborative i ' = .

]- work, best practices, reuse of
knowl 456 | 056 @ 437 - 3 :

| Reduced Costs (appropriate : | 4 : =00 200 18 = =

| pricing) 438 | 063 | 4.4 035 | :

[ . T T - ! s'” 2 7 -

| Employee Retention (avoiding w =

| loss of knowledge due to - 5 -

3 | - '
_ employees leaving) 431 1072 | 386 | 100 | 435 0.4 >

C BBUTM "July-Dec, 2015", All Rights Reserved
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Conclusions
From table I, a comparison re
knowledge management in
as under:

1. !:'iver nzlcreaging competition is most crucial

!mperative in group A companies, closely

; by Knowledge Sharing and customer

relationship management. Thig group has rated
advent of information technol

r ogy as the seventh
faclor‘ responsible for knowledge orientation of
organizations,

2. Customer  Relationship Management  and
Qrgamzatlonal Performance are the most
Important stimular.s for knowledge management
in group B companies. Research & development
and employee retention have been considered as
equally important imperatives of knowledge
management practices. Information Technology
has been rated as the last important stimulant in
this group.

3. Organizational performance, reduced costs and
knowledge sharing have been rated as the most
and equally important ;mperatives of knowledge
management in group (' companies. Competition
has been rated as the second important factor
whereas research and c.wclopment and employee
retention have been rated as the third important
imperative,.  Competition and  customer

relationship management have been considered
as the least important factors in this group.

garding Imperatives of
A, B and C can be drawn

Depending upon the extent of the agreement it can be
inferred that the variables with highest level of
agreement show the current imperatives of
knowledge management practices in IT industry
of Delhi (NCR). The companies’ business results
from knowledge management initiatives a!nd
commitment towards the same has been impressive
and the system can be further maintained so that "[he
knowledge workers can fully leverage the collective

expertise and output.

Limitations of the study: No research initijative is
without certain limitations. This research will alulso
have its own share of limitations. The possible
limitations of research work can be:

1. The research study was conducted in 39
Information Technology companies across Delhi
(NCR). This sample might not portray an
accurate representation of the whole industry
scenario on a national level.

e ren Al Diahic Reverved

2

B . % level of significance
The drawbacks like differences arising out of

individual viewpoints, some biases on the part of
the respondents have creeped in.

Few respondents might have given incorrect
!nformation due to shortage of time, lack of
Interest or to conceal their identity.
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Evaluation of the effects of Gr S,

the Performance of Indian

€en practiceg

O
Manufacturin

industries using FAHP

Tina Chaudhary', Deepti Chhabra?

Green Supply Chain Management is widely diffused
practice in Indian industries that are seeking to
improve environmental and economic performance of
the manufacturing industries. This study defines the
evaluation of Green supply chain practices and the
effect of these practices on environmental and
economic performance in manufacturing industries
using Fuzzy AHP methodology. There are 2 main
criteria i.e. Green practices and Green performance
and 9 sub-criteria. The results shows that GSCM in
industries focus more on Green practices and
environmental performance, The most important
criteria are cooperation with customers, green
packaging, internal recovery, green suppliers,
minimum use of material for packaging, reduction of
use of hazardous material and selling the waste scrape.
The performance of industries has been improved
after implementing these criteria.

Keywords: Green supply chain management, GSCM
practices, GSCM performance, Fuzzy AHP

L. INTRODUCTION

In developing countries automobile manufacturing firms
have started to implement green supply chain management
because of increasing challenges and pressures to improve
environmental and economic performance (Ali Asghar
Anvary Rostamy 2013). It’s not only reduces
environmental issues but also improves positive and
negative economic performance of industries, Green
supply chain management focuses to maximize
environmental profit by implementing a life cycle
approach through material selection, product design,
manufacturing, sales and recovery, and therefore helps the
industry to realize its improvement and sustainable
development (Ali Asghar Anvary Rostamy 2013). The
late 1990s, and encloses the reactive monitoring of
environmental management programs, moves to more
proactive practices such as the reclafngtion, recycling,
remanufacturing and RL (reverse !ogls:tu:s}, as well as
incorporating innovations (Zhu & Serkis 2004). For the
last 20 years, Green supply chain has been adopted by the

© BBIJTM "July-Dec, 2015", All Rights Reserved

gineering department in IGDTY JW, Deli 4 nd
+ Uiy

industries to lower environmental Problems ang
eeclogical effciency, therefore 10 gan progy v,
market share (Van Hoek 1999) Green < Morey,

o SUply L
policies are necessary for proactive Srategic &

al. 2012). GSCM practices are imp x
the GSCM performances Organi "
GSCM practices like internal environmen,
System, green purchasing, geen  packaging ,f-
recovery and eco designing 1o mprove

performances such as environmenta} o
positive and negative economic performances. 73, .
Sarkis(2004) developed four Categories of green g
chain practices, i.e. internal environmenta| p, s
System, external GSCM, eco design ( g -
environment practices) and investment recovery, T
relationship between the green Practices o,
environmental and economic performances wers analize
through empirical studies in the Chinese manufatirn,
firms (Ying & Liz 2012). However, GSCM is COnsicersg
s a relatively new idea, so With current day g0
experiences it is very difficult to find if In practice GS(y
is providing better results to the industries involved (T
and Sarkis, 2004). In today’s world scenarig of hgh
competition and environmental uncertainty, there shoyd
be flexibility in supply chain for the existence of i

supply chain business in industry. (Rituraj Chandraker =
al. 2012),

In this paper Fuzzy AHP Methodology is applied ©
evaluate the Green supply chain practices ¢
performance. Multi criteria decision making (MCDM
approach is conducted to analyze the collected datz Tie
reason of selection of method is easy understandsbt
logics of Fuzzy AHP and MCDM.

II.  LITERATURE REVIEW

Zhu and Sarkis (2004) state that GSCM supply F*_Lf.fﬂ;
called closed-loop supply chain because it m'.rolm‘ cr
manufacturers to suppliers, customers am_i‘ l:i;:alfi
logistics (RL) throughout, Hervani et a_l-(2005J\l ;n-uch &
that there are many activities involving in GSCl! )b cdi-ti-““'
remanufacturing, reuse and recycling which are erT iy
in green procurement practices, green design, e ,:auv!'-
environmental management, URAspe

Page®
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onvirnlnmcniully friendly packaging and various product
end-ol-life practices. Wee and Quazi(2005) indicate there

are scven critical criteria  in  their research on
environmental  management: total involvement of
cmployces; top management commitment; training;

rflipplicr. management; green products/process design;
information management and measurement. Chandraker o
al. (2013) evaluate and measure the performance of
GSCM in Chhattisgarh manufacturing industries. In this
paper Multi Criteria decision making method (MCDM) is
used to determine green performance with the help of the
Purun}clcru related to GSCM performance. Sarkis (2010)
in l_h:s paper discussed components and elements of
GSCM (green supply chain management). The decision
framework was designed and solved as an ANP
(analytical nctwork process). Hu and Hsu(2010) identify
factors that arc critical for adopting green supply chain
practices in Taiwanese electrical and electronics industries
i.c. relative to European Union directives, and extract
twenty critical factors along with four dimensions
(supplier management, organization involvement, product
recycling and life cycle management). L.K.Tokeet. all.
This study aims to interactions, rank and weightage of
CSF (critical success factors) of the green supply chain
management in manufacturing firms. PANG Yan et. all.
(2011) combined with supply chain management practices
in Hunan Valin Xiangtan Iron and Steel Limited
Corporation, by applying the green supply chain theory,
B. FAHP Methodology

In this paper, Extent Analysis
(triangular number), is calculated for eac

n nom
s=ymi  @TIm
jel i=1 j=1

K represents number of Tows and columns. I and j represen

compared with each other must

method is used, originally proposed by :
h pair rows of pairwise comparison matrx (Hu & Hsu 2010):

be calculated after Sk calculation in EA analysis. A large degree

on the basis of demonstrating the implication of
environment-friendly green supply chain management,
and constructs the corresponding index evaluation model
by applying level fuzzy comprehensive appraisal.

A.  Fuzzy Analytic Hierarchy Process

Analysis Hierarchical Process (AHP) is a MCDM (multi-

criteria decision making) tool first proposed by Saaty (

Saaty 1980). Since it was discovered, AHP is the most

powerful MCDM (multi-criteria  decision making}

software for researchers. Conventional AHP is confusmg.

It is unable to reflect the way human thinks. AHP s

criticized for using asymmetrical judgmental scales and its
was unable to properly consider the carclessness and
inherent uncertainty of pairwise comparisons (Wang &
Chang ,2007). FAHP was developed to resolve these
issues. Decision makers find out that distanced judgment
is more effective than rigid judgments because the
individual often cannot fully express his preferences
regarding fuzzy nature of comparison process ( Rostamy
et. el. 2013).

Fuzzy logic method is introduced for decision making in
ambiguous and uncertain situations, using this method one
can increase the effectiveness of decisions made and
reduce ambiguities ( Ertugrul & N. Karakasoglu 2009).

Chang(1996). In this method, the amount of Sk

(1)

t alternatives and indicators respectively. The large degree

on M1 with M2 is indicated

as (M1 > M2).
V(Mlez)-'—supmin(‘um(I),ﬂm,(Y)) ('}
We also have:
535
) = 3)
0 f,Zuz
Otherwise
I, —ua2
e (m —u )= (m ={3
2 21 1

The large degree is calculated as: v (M>M, M2,y ME)

=F{( M>M, }and{MZMz)ﬂﬂd...( M>M))

a4 ® %
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I ]2 ik

Suppose that d (Al) = min V (81 ~8k), k-1, 2, 3n k0 Then the following HEHI vector iy obtined

AL, 2,0 (4

That Ai(1,2, ...... n ) are n element. The normalized weight vector ©
WtdA ) d(Ay,..d(4,)) 12
M. PROPOSED METHODOLOGY
In this study Fuzzy AHP mode! is used for evaluation of Green supply chain in manufacturing industries

The methodology expresses in following way:

1. Establish GSCM practices and performances factors on the bagis of literature review,

2. Design the questionnaires which cover all the factors of GSCM practices and performances,
3. Collect the data from expert interviews,

4. Analyze the collecting data uging Fuzzy AHP method,

5. Determine the priority weight of all the factor.

The proposed model has two criteria Green practices and Green performance. Each criteria has some sub critetia. There g, ¢
sub-criteria. Internal environmental management system, green purchasing, green packaging, cco designing, COOperation 4
customers and internal recovery are the sub-criteria of Green practices. Environmental, positive and negative economic m.;
sub-criteria of Green performar.ce,

CBBUTM "“July-Dec, 2015" All Rights Reseryeq




’ N ;
Mol BRUTMCISSN. 3034 8021 Voo 1 Tewe I ol Dee 9
ENER L3 B nis
UTHE TP \
h MM MBS R Clven AL L LLLETR (RN T Y | LA ETTIR e
" RIS 1y

b thits s g 1
e BENOR it Viery a e LT R T
oL iEen G TTEIRRS TH mnlm‘.pu.,- ’ R

L LA pparad s Yalba v 11y

i

LR R e
b Ui et ane e hay i e Mty etiors ek anh fneters

tah ' iy
ALY 4 s w gy EAVAR R B 1 a0, MAATRINY O YN MR Ae Y
L Er ' L) 1 v

]
HRED |
1 bppai, pan o B 4 I T
| Ner iy Fite | leigning I awtperntion Tinbermal
- | J ¥ith epivery
| L1y AR R Cymy f T |- cutizngn +
| _ (AT R R R AR T
Cirwen Py bimainy 1 AN T P11 1 |
i1 \ t
| | | (1 V4 TR AERET TICYIERET XN
Covvamy Pwchingiing EER T am ' Py |
| ¥ ¥ N | tHY 0 I.1
. i ' I
Lty vy ' 3 *
¥ {18 il 4 i85y AR RET ! [NRE I||||'
¥ || : Wy EVI R 1y
i 1
Lo with | (4.5 h (&8 H IR SN ! |
vl | o : | H4) L.t 0. 4:5)
} |
Iriternn ] Wow vy (24 (214 1 1 1 T
| A AR AT ||!_.!,l| (HY 20 14,1

TARLL 2 PAIRPWISE COMPARISION MATRIX OF INTERNAL ENVIRONMENTAL MANAGEMENT SYSTHM (IRMS)
5 014001 Makes fico Toum to solve [ Publish white [ Training for
| M‘-‘I‘I‘"m‘nl Corified Labcked prodhacts | Envir l puper Favironmental
FRE— 4 —CENBROLY Rl o " sucsy Minagement
Support of | (LD (14307 (345) TR ) AT
| Managen 4 | ' ¥
DO | 24 (L1 (3.6.7) (L (3.0.7) FERT)
L erifiod company |
Makes oo (1/5,1/4,1/3) (17,00,00%) (1 (177, 1/6,1/%) (L1 T iaain
\labelodproducts | | — I | '
Tcam 10 salve (2,04 IRRD | (5.6.7) (Ll (56,1 I
Lovaronmental \ I
e L, - _— : . |
| Pubhsh white (16,175, 174) (1/7,176,1/5) (L1 U7, 106,115) (10 RS Ay
& S It SN | i — 1 |
I'raimning for (13,012, (ha,15,12) (34.5) (14,113,172 | 43,8 n
Environmental |
| Monagemen | | 1 .
TABLE 3. PAIREWISE COMPARISION MATRIX OF GREEN PURCHASING
R [ Couperate with “Envuonments) audit | Purchase | Consder 1i
Purchase raw supplics tor for iteinal Ewvironmental Environmental
inateral Envirommontal nLstAgCHiL ul Fricndly product Cnterta tor supphers |
from 15014000 IBSUCS supphices selection |
| Certified supplices _ . : e __l
“Purchase raw material | (1,1,1) (1/6,1/5,1/4) (/3,021 (1/5,1/4,1/3) (14,13,12) l
from 15O 14004 |
Certified suppliens | , . ! I
“Cooperate witl @5.6) (LD L @34
supplier for
Environmental issucs ; R
MLl UL Y L S —— - - ATAIA
Environmental audit (1,2,3) (1/5,1/4,173) (LLY (1/5,1/4,173) (14,173,112)
for internal
management ol
__._m_..-su Ii(‘:rb - — . - 1 : % = '_.l_'.i ']" ety
Purchase (3,4,5) (LD 34,5 (LL1) (L,2,45)
Environmental N
friendly product | B I - . I
Comsidor (2,3.4) (1a,1/3.172) @3.4) HeR ikt
Environmental Criteria |
p i I—
for supplicrs selection e ; | S5 R pRe
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TABLLE 4. PAIREWISE COMPARISION MATRIX OF GREEN PACKAGING

— _ Reeyele & Reuse of outer Use ccological material for Mim
Puckyn.f_{ing packaging packagin Fmaterial o
Reeyele & Reuse of outer (LLD) .10 (1/4,13,12)
packaging
“Use ecological material for (1,10 (1,110 (173,112,1)
_packaging _
Minimum usc of material for (2.3.4) (1.2,3) LD -
packaging
— ]
TABLE 5, PAIREWISE COMPARISION MATRIX OF ECODESIGN
Reduction of Reuse recycle Design product Minimum use of | Less energy Use renewabjg
consumption of | and recover the to reduce use of | natural resources | consumption use | energy TeSource
material for componenls hazardous during for
manufacturing | parts material matcrial manufacturing manufacturip
Redvction of (L (1,23) (174,173,172) (1,10 (,1L1) (34.5)
consumption of
material for
manufacturing
Reuse recyeleand | (1/3,1/2,1) (LLD (1/4,1/3,1/2) (1/3,1/2,1) (1/3,1/2,1) (34.5)
recover the
components parts
material
Design product to | (2,3,4) (2,3.4) LD (23,49 (234) @56
reducce use of
hazardous material
Minimum use of | (1,1,1) (1,2,3) (1/4,1/3,1/2) (L,1,1) (1,1,1) (34.5)
natural resources |
Less energy (1,LD) (1,2,3) (1/4,13,1/2) (1,1,1) (LL1) (345
consumption use
during
manufacturing
Use rencwable (1/5,1/4,173) (1/5,1/4,13) (1/6,1/5,1/4) (1/5,1/4,173) (1/5,1/4,173) Ly
CNETgy resources |
for manufacturing
TABLE 6. PAIREWISE COMFPARISION MATRIX OF COOPERATION WITH CUSTOMERS
Cooperation with Cooperation with Cooperation with Cooperation with Cooperation with
customers for Eco customers forclean | customers for green | customers for green | customers for
designing production packaging logistics reverse logistics
Cooperation with (1,1,1) (1/3,1/2,1) (1,1,1) (1,L,1) 2.3,4)
customers for Eco
designing
Cooperation with (1,2,3) (1,11 (1,2,3) (1,2,3) (3.4.5)
customers for clean
production
Cooperation with (1,L,1) (13,1/2,1) (1,1,1) (1,1,1) (2,3.4)
customers for green w
packaging
Cooperation with (1,1,1) (1/3,12,1) (1,1,1% (1,1,1) (1/4,1/3,1/2)
customers for green T
logistics
Cooperation with (1/4,1/3,1/2) (1/5,1/4,1/3) (1/4,1/3,1/2) (1/4,1/3,1/2) (1,LD)
customers for w
reverse logistics

TABLE 7. PAIREWISE COMPARISION MATRIX OF INTERNAL RECOVERY

: Sell excess inventory Sell waste scrape Sell excess equipment

Sell excess inventory (LL1) (1/6,1/5,1/4) (1/4,1/3,1/2)
Sell waste scrape (4,5,6) (LLD (3,4.5)
Sell excess equipment (2,3.4) (1/5,1/4,113) (1,1,1)
TABLE 8. PAIREWISE COMPARISION MATRIX OF GREEN PERFORMANCES

. Environmental Negative economic Positive economic
Environmental _ (LLY) (4,5.6) (2,3.4)
Positive economic (1/6,1/5,1/4) (L,1,1) (1/3,1/2,1)
Negative cconomic (14,173,172 (1,2,3) (1,L,1)
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TARLEEO PAIREWINE COMPARISION MATIIX O HNVIRONMENTAL PERPORMAMNCT,

Iecnense in mnterinl

TABLE 10, PAIREWISE COMPARISION MATRIX OF POSITIVIE |

Ilecrense in encrgy

""l‘"ll'lillli ol gw Weduction of waste Reduction of
enminlon water emission wiaie emisaian
Roduetion of - pgas (LN

A TR
eniusion flialineld (29
Reduetion of waste | {1,014} :
water emisston () (122
Reduetion of solid (RVAREFN]

A0 KT

WRsIe eninsion [NEAREF A} (.
Reducthion of wse ol | (2,1,4)
ton b anterind (hds) il
Dhreerense in (AR E
cwvimmental Vel O
l_li.!iﬂ!k"f

Decresse in wasle

anfidl Resduction of uae of | Decreasein

teigie: material
AGRET
(1)
{1/4,1/3,112)
(L1,1)

KT

CONOMIC PERFORMANCE

envirnmmental
disaster

GG

(1,1

“f_f,_].l;

-_‘_l'-r.l_.-h

(1/4.13,12)

Decrease in waste

Decrease in fine for

purchasing

purchnsing cost consumplion cost treatment cosl discharge fee environmental
“Decrease in material (1,1L.N [ 4y e
CIeise i A, 16,1/5,1/4
e e | vy ( ) (173,172,1) (1.1 [ (17413.172)
Docrease in energy | (4.5.6) (.nh (3.4,5) @56 123
consumphion cost R N
Docrense m waste | (1,2.3) (1/5,174,173) (1,L1.1) N AL
 troMmentoom 4
Decrease in waste L (1/6,1/5,1/4) (L1 (10 (1/4,173,172)
discharge fee .
Decrease in fine for | (2.3.4) (753,172.1) 123 234) (.11
environmental
disasters
TABLE 11. PAIREWISE COMPARISION MATRIX OF NEGATIVE ECONOMIC PERFORMANCE
B Increasc in investment Increasc in operational Increase in training cost | Increase in cost of
cost purchasing green
material
Increase in invesiment (L1L1) (4,5.6) (34,5) (1.2.0)
Terehssin opmﬁcll'llll (1)’6,]1“5.”4) (]_].}) (114,”3,”2) (1/5,1/4,13)
cost
Incroase in training cost | (1/5,1/4,173) 2.34) (LLY (B.12])
Increase in cost of (1/3,1/2,1) (345 (1.2.3) (L1

To identify the computation clearly,

From Table 1

SIEMS = (4.949, 6.283, 8.083) *(1/76.249, 1

SGP1 = (1.983, 2.233,2.666) * (
SGP2 = (10.333,13.5,17) * (/7
SED = (5.916, 8.333, 11.5) *
SCC = (13, 18,23) * (1/76.249, 1
SIR = (7.333, 10.5, 14) * (1/76.249, 1/58.

Therefore weight vector is calculated as
After determining these results

V (SIEMS > SGP1) = |

V (SIEMS > SGP2) = 0.289

V (SIEMS > SED) = 1.21

V (SIEMS > SCC) = 0.07
V (SIEMS 2 SIR) = 0.552

V (SGP1 = SIEMS) =0

V (SGP1 2 SGP2) =0
V (SGP1 = SED) = 0
V (SGP1 = SCC) =0
V (SGP1 = SIR) = 0

V (SGP2 = SIEMS) = |

V (SGP2 > SGP1) = 1
V (SGP2 2 SED) = 1

V (SGP2 > SCC) = 0.743

V (SGP2=SIR) = 1

1/76.249, 1/5

(1/76.249, 1/58.84

V (SED > SIEMS) = |
V (SED = SGP1) =1
V (SED > $GP2) = 0.594
V (SED = SCC) = 0.364
V (SED = SIR) = 0.819
V (SCC > SIEMS) = |
Vv (SCC = SGP1) =1
V (SCC>SGP2) = |
V (SCC > SED) = |
V(SCCzSIR) =1

v (SIR = SIEMS) = |

V (SIR = SGP1) = |
V (SIR = SGP2) = 0.784
V (SIR > SED) = |

V (SIR = VCC) = 0.543

© BBIJTM "July-Dec, 201 5" All Rights Reserved

/58.849, 1/43.515) = (0.064, 0.106, 0.185)
8.849, 1/43.515) = (0.026, 0.037, 0.061)
6.249, 1/58.849, 1/43.515) = (0.135,0.229, 0.39)

9, 1/43.515) = (0.077, 0.14,0.264)
/58.849, 1/43.515) = (0.170, 0.305, 0.528)
849, 1/43.515) = (0.096,0.178, 0.321)

the pairwise comparison matrix from Table 1 is evaluated as follows.

Page 11
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Therefore the weight vector of Green practices are (0.025, (.273, 0.133, 0.367, 0.199) The same systematic a

pproach js c““"idcredl
0

caleulate priorities weight of all the factors. The normalized weight vectors are shown in Table 12.

TABLE 12. RESULTS OF NORMALIZED PRIORITIES WEIGHT OF GREEN PRACTICES FACTORS AND SUBFACTORS

Factors | Weightage | Sub Factors - [ Weighiags—
™S 0.025 Support of managers 0
1SO14001 certified company 0.3157 |
Makes eco labeled products 0
Team to solve environmental issues 0.357
Publish white paper 0 .
Training for environmental management 0115 |
1
| Green Purchasing 0 o TPurchase raw material from 8014000 certified suppliers n e
Cooperale with supplier for cnvironmental issues 0.433
Environmental audit for interi:al management  of suppli n
Purchase environmental friendiy product |
Consider environmental ¢ iteria for suppliers selection 0.367 ;
0.198 |
Green Packaging | 0.273 Recycle & Reuse of outer packaging 0 - i
Use ccologice| material for packaging | 0.122 |
Minimum use of material for packaging 0.477 |
|
Eco Designing 0.133 Reduction of consumption of material for manufacturing o9
Reuse recycle and recover the components parts material 0.073
Design product to reduce use of hazardous material 0.447
Minimum use of natural resources 0.159
Less encrgy consumption use during manufacturing 0.159
Use renewable energy resources for manufacturing 0
Cooperation with 0.367 Cooperation with customers foi =co designing 0.2
| customers Cooperation with customers for . lean production 0.387
Cooperation with customers for g-=en packaging 0.204
Cooperation with customers for green logistics 0.204
Coopcration with customers fo. “rcrse logistics 0
Internal Recovery 0.199 Scll excess inventory 0 —
Sell waste scrape 0.990
Sell excess equipment 0.087

TABLE 13. RESULTS OF NORMALIZED PRIORITIES WEIGHT OF GREEN PRACTICES FACTORS AND SUBFACTORS

| Factors Weightage Sub Factors Weightage
| Environmental 0.945 Reduction of gas emission 0.116
Reduction of waste water emission 0213
Reduction of solid waste emission  Reduction of use of toxic 0.143
material 0.278
Decrease in environmental disaster 0.247
Positive Economic 0.054 Decrease in material purchasing cost 0
Decrease in energy consumption cost 0.680
Decrease in waste treatment cost 0 |
Decrease in waste discharge fee 0 |
Decrease in fine for environmental disasters 0.319
Negative Economic 0.001 Increase in investment 0.570
Increase in operational cost 0
Increase in training cost 0.095
_Increase in cost of purchasing green material 0.334

V. CONCLUSION
The results show the current level of Green supply chain
management in Indian manufacturing industries. The most
important Green practices are cooperation with customers,
green packaging and internal recovery, Industries focus
more on cooperation with suppliers for environmental
issues, purchase environmental friendly product, team to
solve environmental issues, minimum use of material for
packaging, design product 10 reduce use of hazardous
material, less energy consumption, minimum use of
material, cooperation with customers for clean production,
green logistics & green packaging and selling waste
scrape. The performance of industries has been improved
after adopting Green practices. There is a reduction of use

© BBIJTM "July-Dec, 2015", All Rights Reserved

of toxic material, waste water emission and environment
disasters. There is a decrement of energy consumpi’’
cost and fine for environmental disasters. There is 4 I
increment in negative economic but the incremen! 11!
positive economic is more than the increment in P& “_\:
economic. Hence the overall performance is impro'™
after implementing GSCM.
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Abstract

Absenteeism is the practice of regularly staying away
from the work without any good reason. It is 2 serious
issue and has to be taken care of to create a dynamic
teaching and learning environment [4]. It has been
observed that students are in a habit of missing classes
which affects their career in = major way. Research
shows that the average attention span of a student in
classroom is only 15 minutes. Student psychology
combined with various other factors has accentuated
the issue of their absenteeism from classroom. Students
who are not motivated end up missing classes
frequently. As a result, this has become a crucial issue
for educational institutions. Keeping this in mind, this
research paper focuses on identifying the reasons
leading to student absenteeism, its consequences for the
students and educational institutions and strategies that
can be adopted to combat absenteeism, It has been seen
that the culture which prevails in the educational
institution directly influences the issue of absenteeism,

Key Words

Authorized absenteeism, unauthorized
absenteeism, willful absenteeism, organizationa]
culture

1. INTRODUCTION:

There is a general thinking that studens should have
a multi dimensional and wholesome Personality, We
expect them to be extraordinary in their studies and
equally good in extracurricular activities, Sych traits
of personality can develop in 4 conducive
environment of learning, A student should genery))

be strongly attached to the institute, This bOndiny
between the student and institute shoy)q - deepe%
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with time. The essential  ingredions o
environment are availability of excellen f_:_ac:,j' \
notch infrastructure facilities g the \x
maintenance of good discipline and adequare \\_
cum-cultural facilities. In the conventiong] b
education, knowledge was assumed o Rolkon,
unilateral flow of ideas from top to bottony - =
not be true today. Well informed. dodicatad Studemn
may suggest alternative methods which quite § -
The problem of absentecism in
institutions arises due to the fact that some o
of students find themsclves out of une Wit N
system.

Nucaneg

1.1 Absenteeism: What ails the system?
The absence of students from lectures and tutonah e
become one of the utmost  encumbrances
accomplishment of objectives of educational st
It is a matter of concern because it can lead 1o madoss
learning on the part of those not present and a deewe
agitation on the conduct of the classes for those whv &
present. Non-attendance has become a commen sate”
to universities and colleges. It refers to the condit
students not attending scheduled mectings
clz‘isses, lectures, tutorials, workshops or semunan
Prior consent from the faculty or against default WA
policy on absenteeism, '

Student absence 1S a problem that extends ot
than the university. It affects the student, the (4
Fhe community. In an environment of stifY comx’
}UbS, graduates should possess  hugh TSR
Capabilities 0 win themselves a secured cared As Sb
absenteeism i detrimental 1o students’ accon
Promotion, graduation, self-esteem, and %
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polential.

Chronic absenteeism (frequent unexcused absence) is a
strong predictor of adverse outcomes in adolescence
including academic failure, dropping out of schocl’
subs_tance abuse, gang involvement, and unlawful activityj
Family health or financial concerns, poor institute
climat_e, d}'ug and alcohol use, transportation problems,
and differing community attitudes towards education are
among the conditions that are often associated with a
student’s frequent absence from the institute.

Mat'ly students are not mature and committed enough to
reahz.e what they are missing by not showing up for class.
Creating knowledge and problem-solving skills
across all types of students is a challenge. It is easy to get
the high-tier, motivated students to attend class and learn,
but bringing the rest is difficult. Professors will have to
be proactive if they want less-motivated students to attend
classes and reap the benefits thereof.

1.2. Types of Absenteeism:

In order to take up the issue of student absenteeism, it

is important to understand the types of absenteeism

first. The types of absenteeism have been explained

below:

e Authorized Absenteeism:
It is referred to as the leave from study (with or
without valid reason) whereby absence from the
institute /college is granted by the requisite
authorities.

¢ Unauthorized absenteeism:
In case of Unauthorized absenteeism, absence
from the institute/college (with or without valid
reason) is neither reported to the requisite
authorities [3], nor permission is sought before
availing one.

e  Willful absenteeism:
Uader willful absenteeism, a student absents
limself from c'ass at his own discretion, without
any valid reason. This leads to consistent evasion
of work.

e Absenteeism originating from circumstances
beyond control:
In case a student faces such circumstances which
cannot be regulated by him, such as sickness,
diseases, accidents, etc, it is referred to as
Absenteeism  originating from  circumstances
beyond control. Typically, the student cannot be
held responsible in such cases.

When we closely observed the issue at hand, we
identified some important questions which need to be

addressed.

1.3. Questions and issues creating
uncertainty in the minds of
students

Once teachers start identifying the types of

absenteeism, it becomes important to think upon

the following questions in the mind of students
which reflect their disinterest in attending
classes:

I just want to pass in exams. Why should I attend

classes?

If other students do not attend classes, then why

should 1?7

Is there any reason to attend classes if I can study

better at home?

If distraction during classes degrades my

efficiency then is it not better to remain out of

class anyhow?

Once teachers understand the answers to these
questions they will be able to provide logic and
reasons to students in order to convince them to
attend classes. So educational institutions should
comprehend the causes, consequences and remedies
of absenteeism. Only then they will be able to deal
with the issue of absenteeism in a better way.

In many institutes and colleges absentecism is a
common problem and there are familiar reasons for
students not attending the classes (for e.g. personal
problems, peer pressure, etc.). In our quest to solve
this problem we realize that the role of the institution
and teacher is significant.

As students are supposed to communicate with
teachers regularly, teachers can be expected to play
an active and regular role in overcoming the problem
of absenteeism

A teacher is a one who creates a warm learning
experience, give a personalized touch to his teaching
so that the students find themselves being nurtured
with not only knowledge, but also with
empowerment and emotional support. To master the
art of teaching a teacher should be able to pass on
knowledge to students and at the same time identify
the elements of extraordinary relevance and those
calling for improvement. At various points in time a
teacher will find himself combining valuable features
like honesty, integrity, courtesy, politeness, equity,
cooperation, commitment, trust, respect, patience,
friendliness, firmness and diligence. Without any of
these, the art cannot be mastered by any individual,
no matter how exceptionally intelligent.

There is no mathematical formula for a teacher to
ensure that what he is doing is right and tbat the
result of what he will do will be checked with the
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2. OBJECTIVES OF THE STUDY:
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chersed enderd staterneTits
Yecondary data: Jrternet

‘Tools and techniques used in analysis:

ysis through 7 charts and st grah,

; PP, hic lent
i To |dcnt!fy the factors which lead to stuc Percentage anal
absentecism has heen done.
i, To understand the consequences of student 4. ANALYSIS AND INTERPRETATION:

absentecism
‘ e have been taken B,
& To identify creative methodology for In ﬂmy study rﬁ;ﬁ)’:g o M;:’w;;f;
. - u 2 £¥ 51
teaching in classrooms so as to reduce wcwfldﬂ wadlﬁ"c e 3"‘”‘5, W)‘kfﬂm“m ;
spsenieessm absentecism  and  related  faciors 3

To give suggestions for reducing student
absenteeism

3. IMPLEMENTATION:

Following is the implementation scheme used in
our research:

3.1 Research design:

Descriptive Research: Descriptive research is
preplanned and structured in design so the
information collected can be statistically inferred on a
population. The main idea behind using this type of
research is to better define an opinion, attitude, or
behavior held by a group of people on a given
subject.

3.2 Sampling Plan:

i.  Sample size: For the analysis, we have
taken the sample of 74 students

ii.  Sampling technique: For selecting the
sample convenience sampling method has
been used. Convenience sampling is a non-
propabilily sampling technique where
subjectgi are selected because of their
convenient accessibility and proximity to the

researcher [1].

i.  Sample area: Sample area for research is
colleges in Rohini

iv.  Sample unit: B tech and MBA students

© BBIJTM "July-Dec, 2015", All Rights Reserved
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undergraduate and 35 post graduate sudenss
participated in this survey, providing some
interesting as well as informative muights i,

student absentecism.

47% respondents reveal that they beheve
absence from class can be without a vahd
reason

It is interesting to note that 79%srespondents
accept the responsibility for their absence
from class. They believe that they
themselves are responsible for managing
absence from classes.

A very small proportion of 7% says that they
lack the basic skills that enable them 1
!earn. Though a small number, but it i
important to attend to this issue as poo'
knowledge of basic skills might reduce the

Pagt b
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® Strongly
Divagree

® Disagree

w Neutral
m Agree

® Strongly
Agree

60% respondents belicve that absonce from
class will affect their academic perfonmance
54%, respondents disagree with the fact that
their liking of the instructor can be a factor
in determining 1f they will atiend a class or
not. To the contrary, 30% respondents say
that they miss class if they do not like the
nstructor.

Only 33% respondents say that they do not
miss classes if their friends msist.

LIMITATION OF THE STUDY:

Nl

Al

X1,

roon To avoid anech problems, grooming
and  development sessions shonld  be
orgamred

Ae some students are omotionally  weak
which makes it dfficult for them o stick ©
therwr routime, counsehng shonld he provided
m order to ensure emotional support
Sometimes  absentegism s due 10 peer
pressure, O overcome this  group tasks
should be assigned m order (o ensure lotal
participation willingly and wholeheartedly
Some students don’t aftend classes due 1o
less mterest in the subject So to smprove
attendance technology should be mtroduced
and integrated in classrooms 10 make
lectures more interesting and creative.
Students have the perception that sell siudy
1s suffice o attain good marks. But through
self study and not attending classes they can
get only average marks not excellence and
w remove this perceplual crror, special
lectures on  career development  and
motivation should be organized as a part of
their curniculum 0 that ther academic
performance does not sutfer

Students are not expected to misa thew
classes only because of thew like or dislike
towards the ipstructor

Ihere should be awards for the regular
students.

Message aboul student being absent tor
more than une week without prios mtimaton
should be cunveyed w the parents.
Extracurricular activines should be there
the colleges so  that  students  teel
cnthusiastic.

[nternal marks weightage should be there for
the regular students i the classes.

I colleges some guest lectures should be
nculcated a5 @ cullure W boost the
confidence of the students.

i.  Sometimes biasness on the part of students. il Pasents should not pamper the students for

ii. The sampling technigue used  was pot  altending  classes;  they should
convenicnce sampling and hence the result understand the value of education.
© BBIJTM "July-Dec, 2015", All Rights Reserved Page 17
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Xiv.  For overcoming the problem of absenteeism
and making teaching effective there should

8. REFERENCES:
be a culture in an educational organization, i

I htips://explorable con, /convenience.
Key clements that contribute to a college or sampling ek
university’s culture include mission and i, http://'www businessdictiona com/def
goals of the institution, governance structure gﬁemhmethodology.hml#ixmYmu‘;{“"
and leadership style of administrators, vg B
curricular structure and academic standards, iii. http://www.lra.or .uk/index/agenc,.
student and faculty characteristics, student-

ublications/codes of ractice!advice and
faculty relations and physical surroundings, uidance on_emplo Jm
The characteristics of cach element and their i

] _ 2/advice and ggldancg,_g_n_e:_mglg
Interactions with each other create a unique

_ ; Yment m,

atters-2/advisory- ldcslmicrosoft word .

culture for each college/university, admmk
pdf

iv. !‘_l_ﬂp:f‘fWW\?Llﬂ.l_S_iDCSadi(jtiﬂggmmfdeﬁmﬁ
7. CONCLUSION: n/absentecism. html e

Student absenteeism js a significant problem which
many colleges are facing

now a days and can be
solved with the efforts of students themselves,

Institute, teachers and parents altogether. Improving

student attendance involves a blend of techniques.

Focusing class methodology of academic topics
through real-world exercises engages committed,
high-tier students and makes them keen to attend
lectures. Students should be motivated to attend
lectures to take advantage of the unique learning
opportunity provided by their professors, Based on

it will affect the academic
performance of the students, their career growth and

the institute as wel]. To manage absenteeism problem
in professional institutions, i

0 becoming a safe, high
reliability organization that provides a suppo

rtive and
nurturing  environment, [ is bound to create a

workplace  that enables everyone ¢ engage
wholeheartcdly in their work, in order to bring abouyt
Permanent positiye change. It is therefore important

institute and teachers to

© BRBITM "“July-Dec, 2015 " All Rights Reserved
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HEALTH INDEXING OF POWER
TRANSFORMERS

KUSHAGRA GUPTA,

Bhagwan Parshuram Institute of Technology, FEF 3 YEAR

Rohini, New Delhi.

ABSTRACT

power transformer is the major asset of any power
gystem. Transformers represent
investment in any power delivery system, and
hecause of the notable cffect of a transformer
putage on system rchability, careful management
of this type of asset is critical. In many cases,
unexpected  transformer  outages can be
catastrophic and causc both dircct and indirect
costs o be incurred by industrial, commercial, and
residential sector. So it becomes mandatory to
assess (he health and remaining lifetime of a
working power transformer. This information
plays a very important role in the planning
strategies of power delivery systems and in the
avoidance of the potentially appalling effects of
unexpected transformer OUlages.

extensive

This paper presents different condition monitoring
methods and condition assessment techniques
which include various electrical 1ests and oil
enalysis of power transformer. Finally the
flowchart for health indexing and evaluation of
remaining life of a power iransformer considering

BB A
IM "July Dec, 20157 All Rights Reserved

the vear of its manufacturing is presented taking
intn consideration the cumulative effect of the
tests performed.

It is a new approach to health indexing and
estimating its percent residual life I'raditionally
health indexing is done on the basis of results of
one or two tests which may give false results
Now it is proposed that transformer should be
monitored for two to three months according to
the flowchart before taking it out from the network

for maintenance.

INTRODUCTION: Health index is a practical
combines the results of routine
and site and laboratory lesting 1o
condition of power

ool that
inspections,
estimate the aging or health
transformers. [t can be defined as number from 0 to
100 or in the form of zones as red, yellow and
green depending upon the aging condition of 2
power transformer. Tests necessary for health
Indexing and estimating percent residual power
transformer  are; [nsulation  resistance  [est,
dissipation fictor test, dissolve gas analysis, furan
test and DP value eqtimation, SFRA.

Page 19
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Magnetlc Balance e,
Test
Capacitance and Tan
delta test
Transformer's
Turns Ratio
Furan and pp
Vector Group Test

Value Estimation

Winding Resistance
Measurement Test

Sweep Frequency
Response Analysis

than 5 Gigy ohms thep pj May not be the indicator of the insulation
not recommendeq 54 th

condition and js therefore
Source: IEEE Standard ne.

e life assessment o) for the transformer.,
43-2000
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HEALT
H lI"")E)(ING BY POLARISATION INDEX (P1) CRITERION Table 1.3

Pl limitg

Health zone Remarks

Accelerated aging. Conduct test
frequently

Hormat am Camlnae testing at
A regufardcﬁmdfmquency : '

g AN S e

Table 2.2

erial no. Case Remarks

mit ;fﬂf-:a.|| the .

Transformer is healthy. Continue testing at regular
defined interval. :

Page 21
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1. After test f tan delt, value(s) exceed limits it i recommended that test shou%fd
be performeq again after inductiye heating of transformer because moisture in
0il can largely affect the tan delta values, SRR

2, If the tan delta valyeg exceed limits even after inductive heating then W
conclude that there is Problem in ol of paper insulation.

3.

made after oil

analysis, Furan and Dp value estimation.
4, No doubt the

: but
is given
. > ctor 15 g .
torrection factor table for dissipation fand 20 degrees Celsius
arou
recommended to perform the test at temperature
only.

ble 3.5
ULTS Ta

, TEST RES

HEALTH INDEXING oN THE BASIS OF ROGER’S RATIO

HEALTH INDEXING ON THE Basis oF ROGER'S RATIO TEST RESULTS

Remarks
P Healthzone _hea!t;\;
Serial no. Roger’s ratio result — “#ir ~ Transformer '*"

it is

...... i

getest"‘g reqﬁired within 2 mq

Table 3.1
LVED GASES

IMITS OF DISSOLVE

ACCEPTANCE L

More than 10
5-10 years
- 0-4 years years
GE s
NSFORMER A
Sr.no  P.TRAN -
AS 300 i B

nreoreme | 150 e S 30
T [ H2 | . 80 . —
1. | e | 30 e 40
rI_Z ] i . 15 _ 30 ' . ==
=t  C2H2 | 5 150
' 3. | : ' 30 T
e ]s ----- c2H4 | S 50 | EO_
e | | a0 M T |
s, | ... T 300 500 I ]
S - 10000 o
| e 5000 ——
LB 4000
!‘;‘ l co2
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DETECTION OF FAULT ON THE BASIS OF ROGER’S RATIO TEST RESULTS

“July-Dec, 2015", All Rights Reserved

(Table 3.3)
case Characteristic | C2H2/c2H4 | cHa/m2 | caHa/came |
| fault |
" PD Partial discharge NS <01 «0.2 =
D1 Discharge of low energy >1 0.1-0.5 o
D2 Discharge of high energy 0.6-2.5 0.1-1.0 >2
1 Thermal fault NS 1 <1
T< 300
12 Thermal fault 300<T<700 <0.1 >1 1.0-4.0
_T3 Thermal fault <0.2 | >1 .;n.l
T>700 |
PERMISSIBLE LIMITS OF ROG=R’S GAS RATIOS (Table 3.4)
Roger’s ratio 0-4 yea:s 5-10 years More than 10
years
C2H2/C2HE | <0.50 <0.60 <0.27
CHa/H2 5020 027 | >0.27
Sr. no. Gas Generation rate of gas limit
(ppm/month)
) | CH4 8
- | R S —
3. | C2H2 3
4. | 24 | e 8
5| C2H6 _ 8
6. | co 70
R co2 |
RATE OF GAS GENERATION LIMITS: table (3.6)
BBUT)

Page 23
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DEXING
Table 4.1 ON THE BASIS OF FURAN CONTENT AND DP-YAEE
2-FA
l.(ppb) ~ DPvalue  Health zone (L —
N e TGN Heattly ..
00 ~ 350-600 | GREEN I Norma;;fizgé;‘;e of 1year !
| { " -
e e . i ing within 6
2000-4000 200-350 || yeow | [Excessive 36 2:’;::'“'"3

REMAINING LIFE ESTIMATION ON THE BASIS OF FURAN CONTENT AND DP

VALUE: Table 4.2

Estimated % Interpretation

2-FAL(ppb) DP value
remaining life

_ Normal aging

*2-FAL is 2-Furaldehyde opoud

) BBUTM "July-Dec; 2015", All Rights Reserveg
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START

]

INSULATION RESISTANCE TEST

(PI VALUE)

Ii | —

o (1043 T

PERFORM TAN DELTA TEST (DISSIPATION FACTOR)

INSULATION IS OK. NO e
MAINTENANCE
REQUIRED.CONTINUE
TESTING WITH DEFINE CYCLE
YES - NO
ARE THE RESULTS OF TEST
WITHIN SAFE LIMITS?
Table 2.1
APPLY DISSOLVED GAS
ANALYSIS ’
VES WANT TO e ‘
FIND -
RESIDUAL - D
LIFE? ;
WHETHER
YES ' CONCENTRATION OF
EACH GAS WITHIN
LMIT? (ane 0 o

@' y L
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e | afnsnm; AFTER |
| FIRANTESTAND D | onemonth |
| VALUE ESTIMATION | | |
- NO
YES 1S RATE OF GAS
GENERATION

JE— 4 _ PER MONTH

| ESTIMATE THE

. REMAINING LIFE OF

| APPLY ROGER'S

TRANSFORMER
_ _ RATIO METHOD

Table 3.4

END —

5""”“’“;:;50; KEEP TRANSFORMER UNDER . YELLOW

e OBSERVATION.CONTINUE . ZONE

TRANSFORMER T251¢ R
'- 42 [ TESTING BUT WITH CYCLE OF 2 o
- MONTHS.
f FURAN TEST AND DP |
VALUE ESTIMATION il '

WANT TO FIND TRANSFORMER IS UNHEALTHY.
RESIDUAL LIFE? - {— IDENTIFY THE FAULT ’

ACCORDING TO TABLE 3.3 AND
' RECTIFY IT WHETHER ONSITE OR
| OFFSITE ACCORDINGLY.

NO l - — __,_.,_.w.ww._.___.__
C oo

S
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e Source of table 4.2 “An Introduction to

REFERENCES:
e Source of table 1.3 : according to :he F:I-Cem;;y ;’:’"‘f:::“:";:?u::e
ransformer nance In ’
Appendix A.1.2 IEEE ‘o M:yg,-s iy azmez
% SOuNer e WA= Samparaive « Table3.1,3.3, 3.4, and 3.6 according
study and Analysis of DGA Methods o CPRI ctiridirde

for Transformer Mineral Oil," IEEE
Lausanne Power Tech pp. 45-50, 2007
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Abstract - Advanced Emergency Braking
System (AEBS) is a software implemented on
the hardware of the commercial vehicles to
avoid road accidents. This new technique would
bless the lives of many people that occurs due to
the road accidents. The AEBS is basically a
system which detects the possibility of collision
with any obstacle, alerts the driver and in case
no action is taken, it decelerates the vehicle. Its
algorithm is used to send the warning signals to
alert the driver when the probability of collision
with the obstacle ahead is high in order to
reduce the impact speed._In case of a truck, the
collision is avoided with the help of the
components of AEBS such as Wave Radar
Sensor and CCD Camera.

Keywords: Road Safety, Traffic accidents, Accident
avoidance, Sensor system

L INTRODUCTION
The AEBS is the modern braking technology
equipped in a vehicle along with the Adaptive
Cruise Control (ACC) which basically measures
and maintains the driver preset moving forward to
the vehicle ahead by the automatic modulation of
the engine control, and if required, automatically
applies brakes up to a deceleration of 0.3g (where
‘g’ is the acceleration due to gravity and its value is
9.8 m/s°). If no vehicle is ahead, the vehicle is set at
a particular speed due to ACC. For the safety of
road is a major issue nowadays, the safety systems
have been developed keeping in mind the

© BBITM "July-Dec, 2015 411 Rights Reserved

augmentation in the number of accidents. Three
categories of safety systems used to avoid accidents
are:

Collision Avoidance in which a potential collision
is detected by the sensors and the immediate action
is taken, taking control away from the driver. The
vehicle can be brought to a standstill before the
collision by applying emergency braking.

Collision Mitigation Braking Systems in which
sensors detect a potential collision but no
immediate action is taken to avoid it. Once it is
detected that the collision is unavoidable, the
emergency braking is automatically applied to
reduce the collision speed and severe injuries.

Forward Collision Warning in which sensors detect
a potential collision and the action is taken to warn
the driver [1].

In order to determine how much safety impact of
the AEBS is, a safety index is needed which results
in simulation and analysis leading to the
enhancement of the vehicle’s safety in the
dangerous driving situation which can lead to the
destructive accidents. The goal of the research is
developing the AEBS algorithm for the commercial
vehicle and the methods of evaluation of the AEBS
by the safety index.

The control algorithm of AEBS comprises of two
parts. First, is the Obstacle Detection Part and
second is the Main Controller Part. The Obstacle
Detection Part measures and collects the (ront
obstacle information for the main controller's
decision. The two stages for the main controller are

, 28
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Ongitadinal Safety

Sevenl authors have derived safo
evaluation o vehicle's safety  systems, The
Parameters ip Adaptive Crujge Control (ACC)

System and Colligion Wuming.’(‘ullision Avoidance
Systems are:

1y indexes for the

I TTC {'I'imc-'l'u-(‘u]Iisiun. defined as the

i time
lef to » collision)

TTCt= 2wl

Pitier

where v, is the relative velocity between the
subject vehicle and the preceding vehicle and Paist
is the longitudinal vehicle spacing for the subject’s
driving direction,

2. Warning index

The Warning index represents that the physical
collision in the current driving situation is in
danger and it is formulated as;

v — Pdige - dpyy

r= dy ~ dp, @

where d,,, and d,, are the braking-critical and the
warning-critical distances, If Puaise eXxceeds d,,. and
d,, then the warning index is greater than unity
and indicates that the current driving situation is in
a safe region. If Pdaisc is below d,,, then the
warning index is negative and the current driving
situation can be dangerous,

dy, = Vret X ty (3

where t; is the time which is calculated by the
radar system controller. Now dy, can be calculated
using relative velocity and the time calculated by
the radar controller,

IIl. TECHNICAL PERFORMANCE OF AEBS

3.1. Systems in Production Vehicles o

The following refers to the characteristics of
systems that were identified as being in current
production  vehicles.  Information obtam;d
describing the technical performance of the main
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components o
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x‘\lm‘\:-nl Production colhsion
Y braking IWIEmS may e

a) Sensor Svstem
Sensor range ahead o
0 200, shory range 30
Horizontal ie)g of view (°):
range sensor),

Vertical field of VIeW (°): 4, 415,
Sensor Seanning Rate (Hz): 1049 25,

{ vehicle (m): long range 10p

16,9, +3 §p (shor

b) Allnl_wisf}‘n\cessing System

Collision Scenariog identified: Frong (o rear shung
accidents on sy &ht roads, potential ly front to rear
shunt collisions on curves depending on geometry.
Obstacles recognized: A moving~ vehicles,
including large motoreycles travelling centrally in
lane, excluding two wheeled vehicles (cycles)
moving i edge of lane, stationary vehicles,
pedestrians not recognized,

Operative velocity range (km/): either >, >13,
10 to 180, or <70, if approaching stationary
obstacle (dependin & on system),

Relative velocity  between vehicle/obstacle  for
activation (km/h): >10 or >15.

Collision  risk Judgement algorithm update
frequency (Hz): approximately 50,

¢) Autonomons Braking

Passenger car:

Deceleration (g): 0.2 10 0.4, >0.5 >0,6, >0.82 or
maximum achicvable (full  ABS braking)
depending on surface conditions,

Brake System Reaction Time (s): 0.2, 0.2 1o 0.3,
0.12 to 0.20 with pre-filled circuits,
Heavy vehicle deceleration  (g):
achievable (full ABS
surface conditions,

maximum
braking) depending  on

d) System deactivated when

Sensor view is blinded during periods of heavy
precipitation (heavy rain, snow etc),

The sensor head is impaired because of debris
build-up (dirt, snow elc),

When a system fault is detected.

e) System ineffective when

There is a sudden encounter such as a vehicle
Cutting immediately in front or an emerging at a
junction. ‘
Sudden acceleration is applied and the vehicle
ahead is coming too close.

The distance between vehicles is extremely short.
The overlap with obstacle ahcad is short.

It can be seen that the circumstances these systems
are ecxpected to be effective is quiltc I:muqd.
Effectively, the systems will only function fully in
front to rear collisions where both vehicles are
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il el vore complea situtons, So thil s why,
vehiele 1o vehiele communtentions e ndded 1o
develop the funetions I this collislon 1ype,

IVCOURPROPOSED ALGORITTIM

Fhe AN alorthi s developsd 10 avoid or
mitiginte n renl end colliglon of the commercll
velticle, As brought out nhove, the AVBS ulgorithm
fa i two dtep process  obatnole detection paret and
(e mabn controller part [ 3] The complote AHBY
algorithin s shown In g, | below.

Fig 1, AEBS Algorithm Flowchart

A1 Obstacle Detection

In the Obatacls Detection part, front obstacle
information was messured and collecled for the
i controller's  decision,  Yision  sensor  can
provide the elussification of objects,  However,
tuhge wind spesd mensurements are less necurile,
On the other hand, radar sensor bns o high seearmey
itk imensuring of tange and speed, ‘Therelore, thew
two types of sensog ire wsed 1o detoct the front
abstucle nformmtion |2

4.2 Miin Controller

The Main Coantraller of AVBE algorithim consisls
uf two control stages apper and lower  level
cirritroller

A2 Uppsr leys) controllse

iy using the collsotsd obstacle informstion, the
uppet el comtraller of the  main controller
desides the combrol inode. o decide the contro)
inde of the AV algorithin, warning index s
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I wnae ol the warning index beyond the threshold
vl undd the inverse Time Yo Colligion Crpe !

helow a throshold value, it indicates that the curren
driving situation is in w anfely region, Otherw iy
ihe current delving shiuntion can be ;!m,w;r,,.,,,'
Therefute, vehicles' safety level can be define in
this warning indesx us shown in Fig 2

e
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Fig 2, Safety Moda in the warning Index

To divide the control model, threshold value for
etch parameter 14 st two levels: *‘Safety Threshold'
und ‘Warning  “hreshold®, ‘The Safety Threshold
menng the valuw of which driver starts feeling foar
for driving situation, When the parameter near the
Warning ‘Thres. odd value, it means that the driver
should start brakiig to avoid rear-end collision. By
using, these two levels, Threshold value of these
parameters, control mode ean be defined in four
phases:  ‘Safely  Region', ‘Warning  Hegion’,
‘Braking  Kegion'  and  *Collision  Mitigation
Reglon'. In case of the ‘Braking Hegion' and
‘Collision Mitigation Region®, it is important that
the nssurance  nwscssing  approach  whether  a
collision with an observed object is avoidable or
nul,

4.2.2 Lower Level Comroller

Upper level controller decides the control mode,
the Jower level controller determines the waming
lovel and the braking level to maintain the safety

1) Warning Phase

IF'the vohicle isn't in the *Safe Region’, lower level
comraller pives the warning signal 1o the driver
The warning level is classified in two levels, When
the driving state is in *Warning Region', the first
lovel of warning sturty running. If the driving stale
I8 in ‘Braking Region' or *Collision Mitigation
Reglon’, the second level warning is operated.

2. Braking Phise:

If the vehicle iy in ‘Braking Region' or *Collision
Mitigation Region’, inspite of the driver does not
#ive a braking instruction, autonomous braking 1
nisvessary until the vehicle's control mode returns
;u 'H;nrely Reglon'. The braking system is shown in
i S,
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Fig 3. Brake system reaction

Also  when  the  driver
nstruction/action, the driver’s braking intention
should influence to the AEBS braking level.
Therefore, the braking level of the AEBS algorithm
arc based on the control mode and braking
mstruction.

In case of ‘Braking Region’, the lower-level
controller gives first level brake operation. When
the lower level controller decides the collision
mitigation region, the second level brake starts
operating. Only if collision mitigation mode is
decided and driver's braking instruction is in
operation, the full braking action is triggered.

gives a  brake

V. PHASES OF COLLISION MITIGATION IN
AEBS

There are four phases in the collision mitigation
systems, These phases are Normal Driving Phase,
Preparation Phase, Braking Phase and Post-
Collision Braking Phase as shown in [4].

The vehicle first enters the Normal Driving Phase
in which the vehicle is normally moving ahead
with a particular speed without any emergency
situation and hence there is no need of the AEBS
operation to happen in this phase.

Next is the Preparation Phase. In this phase, there
are two cases after coming out of the normal
driving phase, i.e. collision likely and collision
unavoidable. Before the collision likely phase, the
Time To Collision (TTC) is calculated. Aﬁ_er the
collision likely phase, the collision warning is sent
{o the driver and the system and they get prepared
for reacting to the emergency situation and thus the
vehicle enters the safety margin situation.
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Fig 4. Collision Mitigation Phases

'M. the end. when it appears that the collision is
unavoidable, the vehicle enters the autormnated
braking phase, ie the fully antomated phase and
the audible/viaual warning. And once the impact

occurs, the vehicle is finally at standstill with the
zero velocity.

VL CONCLUSIONS
In this paper, the AEBS algorithm  for the
commercial vehicles is proposed. The proposed
AEBS algorithm consists of obstacle detection part
and the main controller part. [n the obstacle
detection part, front obstacle information s
measured by the vision sensor and the radar sensor
The main controller of the AEBS algorithm 1s
composed of two control stages, upper and lower
level controller. The upper level controller decides
the control mode based on collected obstacle
information and the lower level controller
detcrmines warning level and braking level 1o
avoid the collision.
Finally, closed loop simulation is conducted to
demonstrate  the proposed algorithm by using
vehicle model and sensor model. From the
simulation result and analysis, it is shown that
proposed AEBS algorithm can enhance the
commercial vehicles' safety in the dangerous
driving situation which can occur in rear-end
collision,
Also, AEBS, in production, mitigate two vehicle
shunt accidents as well as some collisions with
fixed objects and motorcycles with the help of
ACC (Adaptive Cruise Control) and forward
collision warning systems. Substantial difficulties
have been encountered in trying to define the
benefits of AEBS in terms of casualty reduction. It
is not possible to establish detailed and accurate
estimates of the costs of system because of
commercial sensitivity. AEBS is highly likely to be
a very effective measure in saving the innocent
lives.
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Abstract— The haptics technology is a feedback technology
which uses the sense of touch of the humans, This in turn helps to
human being to come in contact with the objects that are not
present in real. And it Iy achieved by applying various forces,
motions and vibrations by the haptic device as instructed by the
computer systems. So human belngs are able feel the objects
which are present in the virtual environment. This paper
proceeds with what is haptics technology, how does it work, the
varfous devices used and major area of application.

Keywords—Haptics; Rendering; Actuators; Feedback.

1.  INTRODUCTION

The ficld of computers has evolved from room big size
computers 1o compulers as smal] as palm size. But what’s next
in the ficld of computer science? It is haptics the science of
touch and feel[1]. Till date we were able to use the sense of
sight, sensc of hearing but with the help of haptics we can use
the sense of touch i.c. we can feel what we are viewing on the
computer screen, With the help of haptics interface devices a
new revolution in the computer technology can be bought,
which indeed would change, the experience or the way of
using the compulcers We nave been using till date. The
computers in the modern world have been an integral part for
the survival of human beings, as it is used in each and every
field of work and arca of application. With the help of haptics
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Fig.1. Working of haptics
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we can take the computer technology to the next high level,
which would be very helpful in enhancing the use of computer
technology.

[I. HOw DOES HAPTICS TECHNOLOGY WORK?

As we know our body is controlled by the brain. It is the one
which gives out the messages to all the muscles for the
functioning of the body parts. When a human body comes in
contact with any physical object then with the sense of touch
we are able to feel that object and the muscle below the skin
send out a message to the brain for recognizing that object. In
the similar way when human wants to feel an object using
haptic device, which is not present in the real world then this
process takes place; as the human comes in contact with the
haptic device, this device uses its sensors 0 Sense the force
applied by the touch and sends out this information to the
computer. Then the computer processes this information and
gives out results to the device. Now this device gives a
feedback force to the human. This feedback force felt by the
human body on the surface of the skin and then interpreted by
the human brain helps in feeling the virtual object. This
process has been explained in Fig. 1. Here haptics uses the
concept of virtual reality. Virtual reality allows humans to
interact with computer simulated environment. (4]
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Phe  provess weed by compoter wyatem (o parform (e
calevlntion e the laptic devics  ia known  me haplie
pondentig] V) Phix provess imrinly coniats ol (hree nlporithme
o Collimlon detection algorithme Phin algorithion ases
intormation collected by the sensors o (nd vollikion
Betwoen objouti wnd human beimgs o give the ogron
ol penstration
o lorco rewponne algorithm Thiv algorithin reckons
iternction foreen between human beings and virtinl
objecti involved fnn collision,
o Control algorithms:  This algorithm  collects
Interaction  force  Information  from  force
response and applies them on the haptic device

12].

WL TEAMTIC Duvae' s

Haptic devicex or haptic interthee are the dovicon that
atimulte the somwe of touch and provide communioation
hetweon the user wnd the computor | 8], Haptic devicen Nonsen
the physieal manipulations of the user and provide pragmatie
touch sonsatlony through the input/output dovices [12]. By
uning the haptio dovices, the user ean also refrieve information
from (he computer in the form of sonsutions and not only
foeding the dutn and information to the computer, Haptic
dovicen ure complex devicos in which the usor muanipulutos the
end olfootor of tho haptie device and the encoded output iy
(eanwmidtted to an interfhee controller where it iy processed (o
enleulnto the position and orientation of the end effector. Thix
information I8 vent 1o the computer and the feedbuek foree i
dotormined which ix thon applied through netuators (o provide

dexired toueh sensations,

A, Geomagle haptic devices

Fig. 2. Geomagte Haptic devicel 14]

Gieomagic, n professional engineering sollware brand provides
Goeomagie haptic devices that incorporate w sense ol touch into
commercial applications und 3 D modeling systems, These
devices ax shown in Fig. 2.can accurately measure the position
and the different alignments ol the input devices used |6/,
These devices interact with the virtual objects and simulate the
touch with the help of the motors being used in the devices,
The series of Geomagie haptic devices that are availuble are
Geomagie Touch, Geomagic Touch X, Geomagic Phantom
Premiwn. There are wide variety of Geomagic haptic devices
to £t any set of requirements such as range o' motion, position
andd forees. The range of motions supported by Geomagic

Foueh and Cloomagie Toueh X are identical 4, |
motion of the and pivoting al the wrist 7]y
{inge ol motlond Nll['i"”“"l' lW “N!IINIHI:Z th"l”l
i o (o tha of the hand movement piyore il
o the shoulder, There devices allow ser 'y hsttnelg ¢

My
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virtunl objecis
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Nt Fialeom

Novint Falcon of Novint Technologies gy, .
o expertence n sense ol touch on () “IIIH"
modifying the way they internct with i1 | ,,._"“[f
romarkable WD touch technology il l“*"fl:rml:l
(K], Novint Faloon that added third g, '”\.
compulern ompowerad an - evolution Vi,
products lke video gamen, Novint Faleon gy,
the 3D touch for the consumers, Novin p,
dovicon huve remarkable control due 1o ihe |,
connected 1o the nrm ol the device that upds,
position one thousand times ina second. The iy,
are strong enough o provide strong sensations
interncted objectu [9]. The quality and stability o
dovice in highly impressive. Thiv device ha |
shown below in Fig. 3,

Fig. 3. Novint Falcon|[15]

FForce Dimension Haptic Devicey
udes 0"

Force Dimension haptic devices incl !
|y lent

omega.x and delta.x. Sigma,7 iy uniguc :
for its 7 degrees of freedom that include

precision uctive grasping capability. ! "',WI['
whole array of movement of human hand. 5
the most accomplished master devices
Omega,x serics includes Omegat.
Omega.7 haptic devices. Omega. 3 haptt ‘l"",

renowned for the high-end force feedbact
effectors of the Omega.x family can be vl ! I.'.
the user depending upon thew apphea™”
sertes includes delta.d and delta 6 hapti dev!
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superior mechanical stiffness, great isi ndependent

: . 88, precision and the he fi ip i

g _ t ingertip inflate  and  defiat L5
h1§k ye icient performance of the delta.x series depending upon the ¢ fthe i cfac{: dobiert
make it remarkable. Some of the Force dimension B e sk

haptic devices have been shown in Fig. 4., Fig. §
Fig. 6. & Fig. 7 [13]. o

Fig #. Haptic Gloves{20)]

E. Magnetic levitation haptic device

Magnetic levitation haptic devices have 3 degrze of
freedom haptics interface [10]. Magiev ﬁag';;:-; 15 3
new technology for the high-fidelity mteraction for
the virtual objects, This device has been illustrated m
Fig. 9. Maglev systems mvoive the principles of
Lorentz levitation. To imteract =#ith the wriua
environments, the user has to grab a leviated ‘ool
handle. These devices have high potential for precise
positioning. The device contains large corls that are
wounded around the handle. Current m the coils
interact with magnetic fields and generaie forces and
torques to provide haptic feedback.

o —
Fig. 6. Delta.3 haptic device[18]

Fig. 9. Magnetic levitation haptic device{21]
IV. AREAS OF APPLICATIONS

A. In Military operations
2 So many soldiers in India and across the world lose
A their lives every year because of the wars oo tic
borders due various social and economical issues
Fig . 7. Delta.6 haptic device[19] prevailing in the society. With the help of haptic
devices we can save the lives of the soldiers, as with
these devices the soldiers can operate the arms from

- o goves P ¢ the control rooms. Also the haptc device can be
Haptic gloves as shown in Fig. 8. arc .a l‘ype h‘: quite utilitarian for training the new candidates in the
wearable device that enables the user to sensc W t iy

they see in the virtual world. The device does not rely
on vibration motors and external cables. This device  B. In Astronomy study

provides sensation of touch by applying pressure on As we know that till date Earth is the only planet in
the user’s hands with the help of the small bladders the solar system to have life on i, 50 to be able 1
that are placed in the gloves [1 1]. When the user study all other planets in the solar system le find il.lr.‘
grabs an object in the virtual world, the device on them the haptics technology can be scr\flccablc. lgr
inflates the selective bladders which in turn apply the astronomers for operating the space ships. As it is

pressure on the user’s hands. The bladders present al not feasible for human beings 10 survive in the space-
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ship for hundreds of days, also in the climate of the
other planet. While sitting in the space station the
astronomers can feel the ground and examine the soil
of the other planet [5].

C. Medicine

Introduction of haptics in medical field will be very
beneficial. Practitioners and doctors would be able to
perform operations and telesurgery with better accuracy.
Haptic interfaces in medical devices enable doctors with
haptics alerts and feedbacks that act as a guidance while
performing surgical operations. The advanced technology
helps in increasing clinical expertise and minimise
medical errors. Haptic devices are also used to monitor
critical signs in the medication process [4].

D. In online shopping

Till date we are able to just view the products that we
are buying from the e-commerce portals but with the
incorporation of the haptic device customers can also
touch and feel the products that they are going to buy.
This technology would give a big boost to this sector
[2].

E. Virtual Education

Many researchers have revealed that a large amount of people
understand and learn better when along with the visual and
auditory learning, education involves movement and touch.
Till now the traditional method of education involves only
reading and hearing. With the introduction of haptics in the
education, students get better opportunity for better
understanding. For example, physics can be taught to students
by providing them an opportunity to experience the different
forces exerted on the objects. Various forces can be tested and
sensory feedback gives students an improved way of learning

[2].
V. CONCLUSION

Haptics technology is very behooveful for the military,
medical purpose and other areas [3]. Also it is the next big
step in the field of computer system as it is a powerful
technology as it uses the sense of touch. This technology can
change the experience of using computer systems as they are
being used till date. Various researches have been done and
are being done to achieve the optimal results. The haptic
devices made till date are also*being modified to give more
and more realistic experience with minimal hardware possible
and at low cost to be able to make it commercially viable.

Hence haptic devices would soon become the part of our daily
lives.
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INTRODUCTION

Management’s basic job is the effective utilization
of human resources for achievements of
organizational  objectives. The personnel
management is concerned with organizing human
resources in such a way to get maximum output to
the enterprise and to develop the talent of people
at work to the fullest satisfaction. Motivation
implies that one person, in organization context a
manager, includes another, say an employee, to
engage in action by ensuring that a channel to
satisfy those needs and aspirations becomes
available to the person. In addition to this, the
strong needs in a direction that is satisfying to the
latent needs in employees and harness them in a
manner that would be functional for the
organization.

Employee motivation is one of the major issues
faced by every organization, It is the major task of
€Very manager to motivate his subordinates or to
create the ‘will to work’ among the subordinates,
It should also be remembered that a worker may
be immensely capable of doing some work;
nothing can be achieved if he is not willing to
work. A manager has to make appropriate use of

l:otivatiun to enthuse the employees to follow
them,

SIGNIFICANCE OF THE STUDY

:A goohg motivationa] Program procedure s essential
0 achieve goal of (he organization. If efficjen

© BBIUTM "July-Dec, 2075 ", All Rights Reserved

motivational program of employees are made nor
only in this particular organization but also any other
organization; the organizations can achieve the
efficiency also to develop a good organizational
culture.

Motivation has variety of effects. These effects may

be seen in the context of an individual's physical and
mental health, productivity, absentecism and
turnover. Employee delight has 1o be managed in
more than one way. This helps in retaining and
nurturing the true believers “who can deliver value 10
the organization. Proliferating and nurturing the
number of “true believers” 'is the challenge for fumre
and present HR managers.

This means innovation and creativity. It also means 2
change in the gear for HR policies and practices. The
faster the organizations nurture their employees, the
more successful they will be. The challenge befor
HR managers today is to delight their employees and
nurture their creativity to keep them a bloom. _
The study is intended to evaluate motivation level 0!
employees in private banking sector of Haryana. Ths
study helps the researcher to realize the importants
of effective employee motivation. This research 5»_“‘““{
examines types and levels of employee mouvation
programmes and also discusses management 142
that can be utilized to innovate employee motl\'a“”?h'
It helps to provide insights to support future researc

ngt' ¥
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regarding strategic guidance for orgamizations that
are both providing and using reward
programs.

REVIEW OF LITERATURE

Stringer ct.al. (2011) worked on Motiva
satisfaction, and job satisfaction  of  front-line
employees with an objective 1o explore the complex
relationships  between ntrinsic  and  extrinsic
motivation, pay satisfaction and job satisfaction at the
retailer that uses a pay-for-performance plan for
front-line  employees. 1t s based on a single
orgamzation case study across seven stores, and used
a survey, archival documents, open-ended questions
and researcher interaction  with employees  and
managers. The results provide some support for the
complementary nature of intrinsic and extrinsic
motivation. Intrinsic motivation was  positively
associated with pay and job satisfactions, whercas
extrinsic motivation was negatively associated with
Job satisfaction, and not associated with  pay
satisfaction. The qualitative insights indicatc that pay
fairness s important, and those who perceived pay
was not fair generally made comparisons with others
or felt that pay did not reflect their effort. It is also
found that the majority of employees perceived that
goals were clear,

Audhesh K. Paswan (2005) worked on Perceived
managerial sincerity, feedback-seeking orientation
and motivation among front-line employees of a
service organization with an objective to explore the
Literature on the services industry's front-line
employees has largely focused on the relationships
between service providers and customers. However,
there is increasing approbation that managers
influence the front-line employees’ motivation,
ultimately impacting service quality. This study
investigates the relationship between front-line
employees' perceived managerial sincerity, need for
feedback, and role motivation.

Antonios Panagiotakopoulos (2013) worked on the
tmpact of employee learning on staff motivation in
Greek small firms: the employees' perspective with
an objective to explore and to try to understand the
main motivational forces, from the employees' point
of view, that direct staff behavior in small firms
within a country that suffers from a severe financial
crisis. The study will identify the main factors
affecting staff motivation at a period where the
financial rewards are kept to the minimum, with the
purpose of helping small firm owners create working
environments that stimulate employee performance.
J. Heity van Emmerik  worked on the route to
employability:  Examining resources and  the
mediating role of motivation with an objective to
explore the Drawing from the job characteristics
model and the job demands-resources model, this

Irecognition

tion, pay
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study aims to examine the associations of resources
(i.e. feedback, autonomy, and variety) with intrinsic
and extringic motivation, and employability

Islam Rafikul and Hj Zaki Ahmad (2008) worked on
Employee motivation: a Malaysian perspective with
an objective to know the motivating factors of
employees  working  in various Malaysian
organizations. An ordered set of motivating factors
for employees working in Malaysian organizations
Demographic factors like gender, race, education,
ete. were found to have impact on the ranking of the
factors

Catherine Chovwen and FEmilia  Ivensor (2009}
worked on Job insecurity and motivation among
women in Nigerian consolidated banks with an
objective to know the predictors of perceived job
insecurity and motivation. The results of the research
indicated  joint  significant influence of job
characteristics and organizational justice in women's
perceived threat of job loss and  motivation.
Specifically, organizational justice (procedural
Justice) exerted a strong influence on the dependent
variables for women in both acquired and merged
banks.

George Babu P. and Hegde Purva G. (2004) worked
on Employee attitude towards customers and
customer care challenges in banks with an objective
to know about offers a fresh look at the paradigmatic
shifts  being experienced by the traditional,
government  supported  banking  establishments,
especially those in the erstwhile socialist and mixed
economies, in the newly embraced context of
liberalization- privatization-globalization, It attempts
to fill a great void in debates that consistently
neglected every voice except that of the triumphant
customer by giving some room for the managerial
viewpoint as well. This mission is undertaken in the
context of customer complaints regarding failure in
the delivery of banking services. The article makes a
case for the delicate aspect of employees' attitudes,
their satisfaction and motivation, which are posited as
prerequisites for customer satisfaction, which is,
again, sine qua non for the competitive sustenance of
the organization.

Jain Ravi Kumar and Natarajan Ramachandran
(2011)  worked on Factors influencing  the
outsourcing decisions: a study of the banking sector
in India with an objective to investigate the impact of
factors which influence the decision makers' attitude
towards outsourcing. The impacts of perceived
benefits, perceived roadblocks, and perceived
criticality on the attitudes towards outsourcing were
found to be strong and statistically significant. The
impact of perceived risk was weak and statistically
insignificant. The model explaining the combined
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impact of theee four faclors on oateoirem artitudes
was pleo statistically cignificam

Mativation i¢ sn important fanction which very
manapet performe T actasting the people 10 “"_’“'"
for sccomplishment of ohjectives of the crgamzaton
lssunnce of well ponoerved inctractions and orders
does not menn thit they il he folloaed A maage?
hns 10 mnke appropriste wee of motivation to enthise
the emplivese 1o follow them  Effective motivation
auceeeds noi omly o heving #n order sccepted but
also m pmining » determination o see that 11 18
executed ¢Micenthy mnd effectively
ORIFCTIVES AND
METHODOLOGY

This stucdhy 1= manly conducted 10 identify the factors
which will motivate the emplovees of Private sector
Hanks m Harvana The data required for the study
has been collected from the employees of private
sector banks in Karnal, Panipat, Soncpat, Rohtak and
Kurukshetra  through  structured  questionnaire
Analvsn and interpretation has been done by using
the statstical tols and data’s arc presented through
bles and charts. This study v exploratory cum
descriptive n nature and 1x based on primary as well

RESFARCH

DATA ANALYSIS

Dee, 2015

a5 secondary data The sample size for the
sudy is 100, To make the analysiy i
cer'm‘in simple and advanced  statisticy) ol gf.u
used The data has l?cen summan’-.zed With the hv;«-,,.,
frequency distribution. For tesu.ug the hYlJnn;:,"';
('hi square test has heen used. The chi'qquarp n
conducted at 95 per cent confidence leye) o ‘i w3
cent level of significance. e
T'he main objectives of the study are:
I To study the level of motivation iy
hanking sector in Haryana,
7. To examine the effect of monetary ang i
monetary  incentives  on  the emmq%.
performance. e
1. To study the impact of gender on emplon.
motivation. o
The study aims at testing the following hypothe,,
HI: There is no association between gender , i
types of incentives preference.
H2: There 15 no association between gender ing
demotivating factors.
H3: There 13 no association between gender and
overall satisfaction level.

p F"l\r'."r_.

Table 1: Demographic Description of Samples

f GENDER
Total
Male Female
| Top 3 2 5
Middle 29 ” s ]
Lower 23 21 44 ‘
Total 55 G TR

Out of 100 respondents 55 were males and 45 respond

lower levels of management.

“nts were females and S, 51 and 44 are from top, middle and

Table 2: Association of the Respondents with their current organization

GENDER

0-5 Years
5-10 Years
10 Years and Above

© BBIITM "July-Dec, 2015", All Rights Reservey
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Table 3: Gender and Type of Incentives

GENDER
Total

| Male : Female

Monetary Incentives | 33 t T 4 ——
T E— | / 44
Non-Monetary Incentives | 7 f 10 g
T e R, = - 1 |

Both 3 ? o | -

Total s T =

_(r(h:’;:g:lm :":} = 205313, degree of freedom-2, 5% level of significance, p-value—3 991
_] E_:‘_' ue {P‘E alue) of x2 for 2 degree of freedom at § per cent level of significance is 5991 The calculated
value of X2 is Jess (2.05313) than the table value and hence the hypothesis (H1) gets accepted

Table 4: De-motivate factors

CENDER
’ Total
Male Female

Low Salary 30 " 35 5 ——
Lack of Growth and T 15
Advancement opportunities 10 5
Monotony 12 10 22
Poor working environment 3 5 8
Total 55 45 100

(Chi-square (x2) = 1.8211, degree of freedom=3, 5% level of significance, p-value=7.81473)
The table value (p-Value) of x2 for 3 degree of freedom at 5 per cent level of significance is 7.8147. The calculated
value of x2 is less than the table value and hence the hypothesis (H1) gets accepted.

Table 5: Overall satisfaction level

GENDER
Total
v ,
Male Female
T ) 38
Highly Satisfied 17 21
18 46
Satisfied 28 B :
Average . 9 R T ) -
Dissatisfied ! 5 :
Highly Dissatisfied - : —
Total 55 45 o]

Page 41
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i 3 4 5% Jevel of significance, p-value=9.4877)
(Chi-square (x2) = 14.8523 , degree of freedom=4. 5% lev ?;ﬂ cﬁl level of significance is 9.4877. The ¢g

: 5 >m at : Cula
I;cucm:f} i ;10;77{:2;:::::: :‘hi‘l;hf;: :al(:cg;en((‘i (I"riiicmtﬁhhcmhwothesis (H1) gets rejected. -
Table 6: Employees response towards various motivational policies of the Bank
Response S'T
Statement , I PRy
SA | A| N | D | sD

T T R R R 411 1 0905
moiivating the emplovees _
T am  well compensated for my | 21 | 33 | 14 | 18 | 14 | 329 [13%
EETVICes
[ The management provide ws with | 26 | 37 | 11 | 12 i 349 | 1360
adequate benefits, besides
compensation
My  bank  provides effective | 29 35 8 16 12 353 | 1360 |
development  opportunitics to  its
employees
The management maintains an open | 36 19 9 25 11 344 | 1.459 |
communication with its employees
- I have a good professional relationship | 29 27 19 14 11 3.49 1.330
with my superiors |
"“The promotional opportunities in job | 18 | 35 | 16 | T3 14 326 | 1319
ém fair

It is evident from the table that the overall motivation
level among the private banking sample employees is
quite good. More than one-half of the respondents
believe that the top management of the banks are
interested in motivating the employees and feel well
compensated for their services. About sixty three
percent of the employees responded that management
provides them with adequate benefits. More than fifiy
percent of the employees feel that they have been
provided ample development opportunities and
agreed that they have open communication with their
management.

They also confirmed to enjoy good professional
relations with their seniors and are convinced that fair
promotional opportunities are provided to them.

RESULTS AND DISCUSSION
The main findings of the study are follows:

© BBIJTM "July-Dec, 2015" All Rights Reserved

e

The employees in private sector banks in
Haryana are quite motivated.

They feel that the corporate culture in their
bank is good

The employees are satisfied with the present
incentive plan of the company. )
Most of the employees agreed that the bank
always recognize and acknowledge therr
work and efforts.

The study reveals that the employees share
good relations with their peers, juniors 424
seniors. Though there are some difference®
but all the conflicts are handled in a prope”
manner. ;
From the study it is clear that most °!
employees agree to the fact that suppo™

Page™”
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from the coworkery in

: helpful (0 get
molivated, P ) B¢

I‘I.ac slud.y reveals that increase in the salary
will motivates the emp loyees more,

|i;1c incer;ltivca and other bencfits  will
influence the performance e .
CONCLUSION pe ance of the employees.
The study concludes that, the motivational program
procedure in various Private sector Banks is found
cffective but not highly effective. The study on
employee motivation highlighted so many factors
which will help to motivate the employees. The study
was conducted among 100 employces and collected
information through structured questionnaire. The
study helped to findings which were related with
employee motivational programs which are provided
in the organization.

The performance appraisal activities really play a
major role in motivating the employees of the
organization. It is a major factor that makes an
employee feels good in his work and results in his
satisfaction too. The banks can still concentrate on
specific areas which are evolved from this study in
order to make the motivational programs more
effective. Only if the employees are properly
motivated- they work well and only if they work well
the organization is going ‘o benefit out it. Steps
should be taken to improve the motivational
programs procedure in the future. The suggestions of
this report may help in this direction.
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Abstrace —  With rapid advances in Inl‘nrmnlh:n
Technology. the normal way for people to "h"'I"
information has changed. However, the current available
search engines, like Google, cannot tell whether a newly
posted article contains fresh content or not, as compared
o all the previous posted articles. Thus, people may
Sometimes waste time reading articles which are about old
or have known information. The solution to this problem is
Novelty mining: it is a new and exciting area of computer
science research that tries to solve the crisis of information
overload by combining techniques from data mining, text
mining, natural language processing, information
retrieval, and knowledge management.. In this paper, we
have illustrated the various steps involved in the miming of
the dataset. The objective of this research was to find an
optimal way to scan through large databases and detecting
relevant information efficiently. The results show that
proposed novelty mining framework can detect novelty on
a set of news articles with very high accuracy.

Key words — Novelty Mining; Database optimization;
Preprocessing; Information retrieval; Indexing

L. INTRODUCTION

In today’s information age, it is casy to store large amounts
of data. However, although the amount of data available to us

is continuously growing, our ability to gather this information

and use it remains constant. Imagine the time savings if we are

only presented with novel information to read, while the old or
redundant information is filtered out. Thus, novelty mining [1]
helps to extract novel information out of a huge set of text
documents. The term novelty (derived from Latin word Novus
for "new") is the quality of being new, or following from that,
of being striking, original or unusual, In novelty mining, users
are able to send different documents to be tested for its
relevance and novelty. Due 1o the millions of data in the
datz_:base, the insertion and selection of data have to be kept at
Optimum,

A novelty mining
novel, yet relevant informa
preference. It is helpful j
filtering, as well as

 System [2] s able {q discover
tion based on context and reader’s
D personal newsfeeds, informatiop
any other fields where duplicate

+ Saxena Jatin Rijhwani Sanya Malhotry

arshuram Institute of Technolo

2287 yahoo.com + Urjy,

information may be rcllurncd to the users. |n g
mining system L'ubn‘smt..q of three maijp
preprocessing. class:llwnlmn and novelty mip
documents are input into the system for prep
models will be built by using various

algorithms.  Then, the system  will de(ermmc Itah
documents for a given topic and filter oyt gp, R,
documents in the classification stage. FinaII)-_ L’&;
historical articles, the system will determine whegh. ., -
article is novel or not. The contributions of this
twofold. Firstly, to design and develop e
techniques for SQL SERVER 2005 database g,
relevant information, which has not been we||
and secondly, to study the novelty mining
involves pre- processing as its first phase
classification and novelty mining techniques 1o detect
data from a dataset. This Paper spans across the thre: “
emerging research areas of databases that inclyge dating
indexing and information retrieval by query processing, .
processing of dataset and knowledge management.

l'lera}_ .
NS
mg- Fil‘\;;'. \
rocc“'mg."';_:
maChme iR

ther th .,
GFU!‘.‘;!;‘-.
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-Smdied N
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followsyg -

This paper is organized as follows. In the first section. ¢
introduction about the motivations for the reseanh
development of novelty mining system is presented b
second section literature review of various optimizanen
novelty mining systems is described. The thid &
comprises of the framework that we have proposed fr =
entire Novelty Mining system. In sections four details abeut
dataset used i.e. Reuters 21578 is explained. In section e
Six the experiments conducted and subsequent perfom
evaluation is shown, Finally, at the end of this P
conclude and give suggestions for future work in this it

II. RELATED WORK o
The major contribution in the field of oplitﬂ“f"‘flt_""j;
novelty Mining is by Flora S. Tsai. Other authors P
contributed in- this area. In [1], authors have e.\'Pi:;]ij«
\Mportance  of novelty mining and database Opt-en' b
technique on 4 dataset of business blogs, With a“-ﬂ{ B
aCcuracy_ Pr‘evious research on novelty d?IEL";; 5 ;
Stressed on the task of finding novel material, 8" L
documents o 4 certain topic. Authors in [2] S0
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task defined by TREC 2002 novelty track that i first]
finding the relevant sentences from the docurnents md ﬂ\-:n
identifving the novel sentences from the collection of relevant
ones. The research here shows that the former 0D Appears to
be more difficult part of the task In (3], suthore have amalysed
web logs posts for various categories of cyber securrity throats
related 10 detection of cvher attacke, vher eritne s ,-mﬂ.,;m
They have used Latemt Semgmtic .mndc]t, cich ac T atens
Semantic Analveis (LSA) and Probwhiliens 184 .1.« derert
keywords from cvber security web logs 18A e aleo (ﬁww
in another paper 6] In another worl [8], mohore have
proposed experimental rexults on APWR] daty <1 They v
shown that  Document 10 Semtence(DIS)  framework
outperforms standard (document Jevely nevely detection in
terme of redundancy-precision (RP) and rechimdaney -recall
(RR) However they have suggesied tha 1128 shorwe ;.' stromg
capability to detect redundunt information Aleo. in 8] authore
wm to explore the performance of redundancy and novelty
mining n the business domain. They have adopted the mited
metne approach which combines symmetric and asymmetric
metries

Dnfferent rescarchers have contributed in the area of
database optimisation, but erther they have focused on B Trees
or mdexmg techmques by LSA method. None has given
atiention to pre processing and optimisation using indexes In
ow paper. we have proposed a framework which converts
unstructured data of news articles 10 a structured form (tables)
and there after indexing 18 performed and performance
companison 1x observed. This will also form basis for our future
work of novelty mining, keeping in mind the constramnts and
challenges m natural text.

1. PROPOSED FRAMEWORK
The framework of Novelty Mining system 15 shown n
figure | It 1s divided into four phases:-1. Pre-processing
it. Database Optumization . Novelty Mimng v
information Remieval. The detailed explanation of these phases
15 given below.
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Fig. 1. Propused Framowuark
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A PRE- PR RS

There are various pre-procesding techticques that infer or
extract structired representations from raw unatructired data
sonreen There are different operations under pre processing
ke stop word removal and word sdemming, Stop Word
Remaval aime to remove sop words like ‘i’ ‘an’. ‘the' ste
Word Stemsming 1w the process af reducing inflected (or
wometimes derived) words o their stem, hasic root form-
generally a written woed form F g runnmg - eun, Drinks-
drink. Mangoes - miango

Py AL cnnrree Lisen Fom Worn STEMMING

We have waed o modified form of Porter Stemmer
Algorithm [10] The Porter atermming algorithm (or  Porter
stemmer’) (4 a process for performing stemming 1 e reducing
the word to ite root form. It 19 mamly used as 4 part of term
pre-processing, that e usunlly  done  when setting  up
Information Retrieval systems. The algorithm stems the data
using a @t of rules There are 60 rules m 6 steps o porter
stemmer algorithm. These steps are:

I Remaoves plurals of the words,

2 Turns terminal v to 1 when there s another vowel m

the stem.

3 Maps double suffixes to single ones, og- zation” |

‘ational” ete

4 Deals with sutfixes full, nests otc

5. Takes off ant, -ence etc.

6 Removes a final e
In our modified porter stemmer algonthm, we remove stop
words bike "19', "an’, ‘the’ etc along with above sultix removal
We have used java as a programming language lor
implementing our algorithm, The henefit of implementing
porter stemmer 14 to enhance search process in the large pool of
data and moreover 1o increase the cificiency of the entire
system.

B. DATABASE OPTIMIAATION

Database optimizalion is a lechngue w improve the query
performance with indexing and watistics. It can be defined as
the optimization of resources used to increase throughput and
minimize contention, enabling the largest possible CPU
workload to be processed. In our paper we have used indexing
1o optimize the dataset.

There are bwo types of indexes that have been built on the
data namiely clustered index and non clustered index. The two
types of indeaes are as eaplamed below

| ) NON-CLUSTERED INDEX

Ihe data 15 present o random order | 12], but the index
specifies the logical ordenng, The index keys are i sorted
order, with the pointer w the record contamed o the leaves of
the uee, There can be more than uoe non-clustered index on a
database lable. Non-Clustered indexss have structures that are
difterent from the dala rows. A non clustered index key value o
points 1o data rows that contiin the key value, This is called as
row locator. lts structure is determined on the basis of the type
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Of Storage of the data pages A heap table (11] by defmition is a
table that docen't have any clustered indexes

Another case arises when no index is defined for a table at
31l In that case the address of the first TAM page of the heap
table jteelf is stored in the sysindexes tahle with mdid ~ 0 as
shown in figure 3. So. the full form of 1AM i a ke
misleading, i1 wonld he better caflad as SAM {Storage
Allocation Map Space Allocation Map)

ZVOLARTERED X

lﬁ‘lumcﬁng medifice the duty block [12] e & certain
specific order 1o mueh the thdex Therefore. onlv omie ¢hrstered
mdex can b cromted on g gven dmshase table  ( haetered
mdices  greah ncresaes the oyerall speed of retreval bt
usually only if the datn i neeecsed seguentially m the same o
reverse ordet of the clusierad e,

Fewer dats block rende nre reguired sc the physical records
are m the somt order an dik. the next row item in the sequence
'* immediateh before o wfler the last one. and 50 on Some
databaxes. sepurate the data and inden biocks nio separate files,
others put twao completely different data blocks within the same
physical filea) An object i created where the physical order
OF Tows . the xame as the indes ordet of the rows and the
battom (leal) level of Clustered mdex containe the actual data

TOW

C NOVELTY Miwing
Novelty mimng 1 the dentification of new of unknown
miormation from a Erven set of text documents. 1t is useful n
penonal newsieeds, information fillering, as well as many

other fields where duphcate information may be returned 1o
the users

refer one row &t 8 time.
Two Cursors have been used in this project for the
toliowing purposes:
(1) For removing wdundancyrduphcily.
(2) For implementing search in the lemporary tables.

Cursor i & server side 1oo] Itis gving row-wise solution 1o
the result set

D INFORMATION RE TRIEVAL
Retneval of informarion i5 also an iegral parnt whle
designing & sysiem, so ay W oprovide the user releyant
information according 10 the Query input by him. If the results
ubtained are relevant and correct, then the system developed is
said 16 be efficien The various seps tor reneval of
information from the Structured tables are as iollows.

(1) User inputs the Tequest through query.

© BBUTM "July-Dec, 204 5", All Rights Reserved
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(2) Search is carried om m te

MPOrary tahje, ther
pattern matching,

”‘Ii’-
() Transfer of contral from tem

POTary tables o, the »_
tahle e

(41 Ontput generated from the main 1ahle

IV DATASET

A REUTERS 21578

We have used Reuters 21578 dataset 19 i our worl 1.
documents i the Reuters-2157% collection Wpearg ., |
Reuters newswire in 1987 Wes have used 2 subeer o
complete dataset for our study. The dataser i< divided .y,
categories  namely  companies, exchanges, LN 30
people, exchanges and topics

B Town tisen

The database software that we have ysed s MICROS -
SQL SERVER 2005 Microsoft SOL Server 2005 15 4 *ekations
database management system developed by Miciosd g.;'.'
Server 2005 (formerly codenamed " ukon”

October 2005, it included native
data. in addition to relational data,

I was ":'[g-m -
support for managing 'y

V. EXPERIMENTS CoNpueTep
The vanious phases under the project s
database optimization and novelty mim
under. Performance evaluation s
project. We have evaluated our
efficiency of our work. But before d
of exccution, we first gIVE an ov
then its relevant cfficiency,

uch as pre Droceasing
Ng were carned o 5
a key HEP 0 oxamine
work  andg CalCulated e
iscu.'mng the vanous cases

Step 11 Creation of tables
[ e S

a S s
-— &

——

Figure 2: Creanon of wbles )
The above tigure shows the query exccuted 1w creale e @0«
in SQL Server for converung unstructured raw oy
stuctured wbular form. The differens auributes for he S
are chosen keeping in mind the Various categories prescil
the actual dataser.

Step 2: Insertion Ol dists nto the wbles

page”
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. Figure 3 © Insert query

The uh(‘}\'l:‘ figure  shows the query which is exceuted 1o enter
the data 1m§ the tables. The vanous attributes are assigned
vales accordingly.

- W

s . wm g ww
A s i ’

Figure 4 : Table contents
The above figure shows the content of the table. This isonlya
portion of the complete database. The table consists of 255
records in all pertaining to different categories.

Step 3: Creation of indexes
Following figure 2 is the list of indexes that we have created on

out database:-

2 Resane |y Woseages

1 PRIMARY
e il ides_descnptivn nidex Keys

1| clstnds clusisred ipcated o PRIMARY topat: dale

‘ I fedst cormgaries T clusteied localed o PRIMARY - conparses
i 3 noiet exchanges potichatorad ocaed o PRIMARY  ewahanges
|4 nelst_oig noncumensd lecated o PRIERT - wy

4 nclst_people pnclus s jucated ol PHIMARY  peope

6 ncly_plasen ponchateied lucated ot PHIMAIY  places

i nicde Lopc nonciustened located uh FHIMART  lopes

Figure 5: list of indexes on the table

ve figure, we have made a
(table). One of them is
¢ non clustered index.

As it can be seen from the ubo
total of 7 indexes on our datascl
clustered index while all the others ar
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The significance of nsin i
. ane ding such indexes ha 2
digenssed ey beer

Step 4: Applying queries on the dataset for comparison

Ihe various exeention plans for different queries are given in a
fabular form for easy understanding and comparison. The
numerical values depicted in the table are in the form of CPU
cycles required to perform the task, As can he noticed from
tahle |, the execution imes in case of "clustered mdex seek™
are lowest. The query execution s optimum in this case. Also
the values for “index seek™ and “table scan” are similar, this is
due to the fact that in hoth the cases the indexes are not used.

Step 5 Converting paragraph ( or document j level to sentence
level

Figure 6: Sentence level fragmentation of data

The output depicted above in the figure 6 is obtained after
executing the first code which is writen to convert the
paragraph level data to sentence level. This step is carried out
in order to apply novelty mining technigues on the dataset at
the sentence level rather than document level. The above
output is of a temporary table which has only two attnbutes
namely title and the text.

Step 6: Applying Novelty Mining on the dataset.

{n the next step the application of novelty mining technique 18

carried out. ln.lhis step the redundancy or the duplicacy in the
data if present is removed by using the code developed in the
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form of cursory, |,

Clismtared loudas e
ach sentence in (he dataset iv compared to AN & CluStareel incdas, artinaty it ooy @ vangs
the pool of cxizfling data already present in the data und thuy Fhayvic ot Oppa s atioon plustated nge, 4,
redundant daty i ommitied and never ndded 1o (his lemporary ot ,..,._._,,,,I,,.,;; s
; ; Teratael 1703 € 104164 44
table, The purpose of Temoving redundancy s (o increase the passingusi| b 0 0041,
effectivencys of yenreh querics us the data needs not 1o be s ooy ”M:f-]-;:,-'}’.:'{
checked in redundant dagy aguin and again, oy this consumes Setlutriad Nobar ot Revwe

5 b beviat ool Marwe Blre Vitg g

time and thereby degrading performance, e b
Miscde 103 £

3, 4 i "

Step 7; Applying search query on (he dataset prior (o Objacs L fetatisiic k)

oo ¢ ; e [rhataeet] fodbics) (rimtasen] (ehstirmmis

onversion of document (o senlenee, Outpnit Lina
[hataenn] [edhe ] [cdataset] tirle [esarssmt] foibss)

N iresors, . - - —) I¢atoiag et —

- - L e 4 3

n‘-» ENBIe vy by Figure 9: Detailed exccution plan

:“": . v w0 | bt by A B i AN Dt e ’

B g | Step 9: Application of second code to perform search |
alekmy { in
e | sentence level data,

il e, |

e ’
Pl |

mn_.——z_“- T a— =
M han Gy b b S s .
Bl add sl
E R T
S - RET 244 s

L T P

T SR
L SO tiishrmeamy

¢ to the data directly as the data in the Figure 10: Query e.seution plan
table is of XML form, And pattern search or text phrase search

The above figure 10 shows the application of the scarch in
ype such that we are able to perform XML fopm data. The highlighted ¢
Xt attribute as well, The alternative

ext in the figure is the query
which is executed 1o display the relevan, data. This method s
solution to this problem is described in the next step, also an alternative to the search procedure described in the
previous step. The differe
Step 8: Casting the XML data to NVARCHAR.,

nce in this approach is that the
out only on non redundant daa
ime is reduced if the dataset i
in the text. The execution plan of
hich shows the actual working of
ntrol amongst the tables to displsy

search operation is carried

thereby overall execution t
S the casting of XML data attribute to a having redundancies present
ta. The purpose of this conversion is to

the query is shown above w
patiern searches to thig attribute, Ag
depicted by the figure a search query

the presence of phrase

The figure 8 illustrate
NVARCHAR type da

¢ : the query and transfer of co
1s executed searching for relevant data to the user,
‘COCOA’ in the dataset. And at the

Table Scan
Sean rows g 4 table Chatered Indes Sean
e G 8 Chtred inden emrely o cily 1 e
Physical Operation Table Sran
Logical Operation Tabile Sean Pyl Dperation
Estinated Y0 Coxt 00032035 Lotk Operatn
Estimated CPY Cgut 7000085  imaedl0 Co
Fatimated CPY ( g
Eatimated Operator Cox 3.0049584 |95, [,
Estimated Subtree Coy OO04958A  (yimuedsutprenc oy Lalid
| Eslimated Numbe, of Rows b fatimated Number of Rims ot
: blimal_ct_illwsiu 9B Onthnted o S0 4ol
vy B e . Ordeed Fale  Ondernd =
Node ID 5 ModelD
L ]
i, . Ubject MTbgec
e ol SRR . . e e
W .'.-M‘-‘P:igu_rc T t'I l T g:::higbol-a TENIP ey s
. ecution g it i me) e (davnes) e
ry plan Utempabl {abo (=TE1p Ny e :

datme et

Figure [1: Detailed execution plan

CBBIITM uly-Dec, 20157 411 Rights Reserved

_|| 1l;l\;'l



“Bodh ™, BRATAL ISSN: 2454-842

VL CONCLUSION anD Fu TURE W
The proposed work uses a large dataset of news articles, An
efficient way to optimize database has been proposed with
indexing technique. The experimental results obtained  show
that the work optimizes the database with the execution time in
clusterad index seek and as ean be noticed is lowest out of all
other attributes. Also the values of Index seek and Table scan
are similar, as both do not consider indexes. With the proposed
work the effectiveness of optimization has been studied
expenimentally. Further nvestigation to the topic reveals that
novelty mining with database optimization can give good
results.
The results obined from the
that the execution time in case of sentence level search as well
as cast search is similar. This is due to the fact that the dataset
does not contain redundancies Moreover the Document to
sentence conversion is also successfully carried out with the
help of the proposed algorithm. Thus the proposed
optimization and novelty mining algorithms are efficient.
Mining of documents for novel information is successfully

sccomplished by removing redundancy or duplicity from the
data.

ORK

experiments conducted show
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Water quality status of River Hindop in

Ghaziabad with particular reference to
of pesticides

presem

Nidhi Sharmg

{ Neepaotr powsepny
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b Mo
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Phasiochemionl sesessment of wnrface water
wmmples of river Hindon for presence of contaminants
deprading gualitn of water and for presence of organic
pesticides b being  reported  in this

paper.  Water
poliution  purameters  like pH, turbidity, ('Ilnd'mhit),
COD. DO et tr 10 smples  collected  from selected

point newt agricultural fiekds from Hindo:

A river pre and
post monseon were snabysed.  The

lound s all sampies. All (he analysis parameters
including Pesticide content was found beyond prescribed
mit. Organochlorine pesticides content was found

nearby fields during monsoon months. An urgent plan
Beed 10 e formulated o prevent sedimentation of river
und for Hnproving the quality of river water,

Kevwords — Pesticide. Surface water

ground waler
DO pH. Hindon

COD,

b OANTRODILC 1iON

The Hindon river 1s very unportant nver of Western Ui
Pradesh The river 1s purely rain fod The river basin s the parn
of mdo gangetic plain and covers an arca OF about 7083 5 km
The Hindon flows tirough the sugarcane bell of Western Uty
Pradesh. The niver along with its two maw nbutarics, e Kali
{west) and Knishng nivers, Lad ndustrial anutaciunng uns
tonsisting of pulp and paper, stoel, rubler wianue, plasig,
dairy, laundry, and supal ndustries discharging Largely
untreated effluemt dircetly o waies waking waler unfit for
any use (1] The river basin 1s purely the agnculiwal field dug
W which water and sediment of the rive got polluted by

pesticides and agriculiwal ficld divcharge |2-3).
Among various organic, morgamce and big
pollutants, pesticides are considered 10 be oy
of their carcinogenicity and long

logical water
_ WA becayse
CXRIBONCe in (he CRVironment,

| Demand

Most of the pesticides are fergie,
which they are used. but also 1o n Garyp

[ ong term and rampant use of pesticides result
Ponceumulation  and

et omnly 1y hee Hives

PPALATY < e
81y e
long  range

hazardous chemcals ( onlamination .
due to excessive use and runoff from agriculteg ..

marine life and reduces fish production. e
entire ecological balance and result 1n wvere

human beings.  These changes oceur o lowly
problem becomes visible only after 1t has 1ak,
making it very difficult to reverse the rend

TAnspHor
-}l. u!\”mu, —

D1y

Neaith g,

H | e

A The Impuct

Over the last few years, the waler quality 51 Hing
further deteriorated. There has been ubstanua
observed in the COD, BOD and [
coliform  ¢ouni Alteration o
Increase  in Lturbidity, aciudity,
lemperature, free ammonta, dissolved chlonde ud e
content due 0 agricultural ang industrial discharge v
WAL 0 fish and microorganisms | he
‘oncentration of chemical nulrients 4
anoxia, severcly a!’!(:ctmg waler guality. The water
below the bathing standards and 15 considered priih
unhiv for any yse

) parameters s ow
water  chemisiry

Hectneal  condw

e

sbsequently e
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|
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A. OBIECTIVE OF THE STUDY

There is an urgent need for continuous monitoring of
water pollution, so that some corrective measures can be
taken before 1ts_ too late. Recently there has been a growin
interest in environmental monitoring [8-9] and mopilats g
activities [10-11] world over, resulting in signing 3‘
protocols and agreements globally but the situation can
only be contrqlled by working at ground level and
continuous monitoring. The objective of present study is to
carry out physico-chemical analysis of river water to
ascertain the load of organic pollutants and to determine the
concentration levels of organic pesticides in water. to
understand the cause and effect, there by suggest guit;b]e
corrective measures.

II. MATERIALS AND METHODS
Surface water samples were drawn from 10 points over a
stretch of 10 km from river Hindon near Mohan Nagar and

" Hindon Airforce Base. The sampling was carried out in two

' phases. The first phase of sampling was carried out in May
2014 while the second phase of sampling was done in

{

' October 2014. River water samples were collected from the

" agricultural fields near the river bed, total area covered is
"around 10sq. km . The attempt was made to find out the
' pesticides used by farmers in their fields. It was found that
" mostly lindane and different isomers of other organochlorine
' pesticides were used. In this study post monsoon samples
' from the Hindon river were collected by grab sampling and

- WATER
Average A"e"ﬂg?
amount in amount IR
pre
Parameter fno;:; coom i
Sample sample
1. pH 59-179 6.4-84
2. | Turbidity (in NTU) 2-24 NTU 0-1 NTU
3. Conductiviy 0.600 m MHo/m| 0.400 m Mho/n
it Bt
1.1-5
4. DO 2-6 .
3. COD 360 - 500 ppm | 3.1-15.4ppm

analysed for various pollution parameters.

TABLE II PHYSIOCHEMICAL ANALYSIS OF HINDON RIVER

For Chemical analysis, all the
 APHA standard methods [12].
reflux method using COD digestor fro
For pH, Conductivity
desktop meters of Labtronics Instrumen

Solid Phase Extraction (SPE)
¥ QEESSTSITY v g;-urnnlf-‘. nf SOOITI] was

and Turbidity measurem
ts were used.

solutions are prepared as per
For COD determination, open
m Spectralab was used.

ents digital

taken in a one litre

Dec, 2015

Separatory funnel and 10 g NaCl was added to it. The
ﬁ_mnel was shaken to dissolve NaCl and then S0ml of 15%
dichloromethane in n-Hexane was added and the pestici(ie
extmc_ted. The lower aqueous layer was drawn into a fresh
one litre separatory funnel and re- extracted twice with
fresh portions of 50ml of 15% dichloromethane in n-
Hexz_me. The three extracts were combined and dried by
passing through an absorbent column containing a Scm layer
of anhydrous Na,SO, over a small pad of glass wool at the
bottom. The extracts were concentrated to remove the traces
of dichloro- methane and finally taken in n-Hexane for
GLC analysis. Analysis of pesticides was carried out by
using a Nucon- Amil 5700 Gas chromatograph, with high
o]

bore column. The temperature was maintained at 220 C with
nitrogen as carrier gas and FID detector connected to a
computerised recorder system. The compounds were
identified by comparing their chromatographs with those of
standard compounds.

III . RESULT AND DISCUSSION

Analysis of surface water sample shows presence of traces of
pesticides like HCH, including those already banned like
Heptachlor, Aldarin, Endosulphansulphate in all samples
under investigation. Concentration and retention time of
pesticides found is given in Table 3 and Table 4 respectively.
The concentration of B HCH is found more than any other
isomer, which may be attributed to stability of this isomer
especially to microbial degradation. In all samples the
concentration of pesticides is more in post monsoon samples.

Agricultural activities within the vicinity of the river have
affected quality of surface water due to run off from these
fields. Industrial and domestic use of pesticides also
contributes to entry of these hazardous chemicals into water
bodies. Absence of DDT and DDE suggests growing
awareness among farmers about its ill effects, as it is
already under restricted use in our country. Presence of
lesser amounts of Aldrin, Endosulphansulphate and
Heptachlor as compared to HCH may due to banning of these
pesticides since 1996.[9,10]

Excess of pesticide contaminants in post monsoon sample
may be due to presence of pesticide residue in soil [10],
which ultimately get carried away by run off water and
contaminate the receiving river water . [13-15]

TABLE -III AVERAGE CONCENTRATION OF VARIOUS
PESTICIDES IN HINDON RIVER WATER
, Conc. In
Conc. in water P
S. No |Compound g/l (post
(pre-monsoon) | . oon )
1. |a-HCH 0.250 9.2
2. [B-HCH 0.518 10.0
3. [Y-HCH ND 7.1
4. |Aldrin 0.083 0.298
5. [Heptachlor 0.019 0.201
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0 [Hndonulphansuiphatef). B9 12.0
7 oropn ND NI
8 [ indane NI )48
O [Malathion NI NI

TANE IV RETENTION (RT) TIiMiE o1 VARIOUS PESTICIDES
VINDER GIVEN CONDITIONS

. NolCompound Retention time(min)
I je-HCH 4.8

20 B 18.5

3 vaen 189

4, [Aldrin 1 My
5. [Heptachlor 240
6. [Endosulphansulphate U550
B, [|Lindune 12.0

1V. CONCLUSION
The assessment clearly shows that the river waler is
contaminated with toxic pesticides, The amount of pesticides
increases manifold in river post monsoon as the river basin is
surrounded by agricultural fields, The amounts excecd WHO
and Bureau of Indian standards parameters. There is utmost
need to have more awareness as well as stricter monitoring of
unauthorized use of synthetic organic pesticides for agriculture
activities. Regulations on waste disposal and management
should be strictly implemented along-with regular monitoring
of hotspots and raising awareness aboul the health cffects will
towards cleaning Hindon river, Use of alternative pesticides
and adopting cleancr technologics needs to be promoted to

avoid further pollution.
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Abstract

Having strategic importance sad being
one of the siy core industries in Indis, the ofl and

gas sector (petroloum sector) plays  phootal roke
in influencing decisions across othe Impertast
spheres of the econom)y . The India s the fourth-
largest energy consumer (2013) of ol = gas is the
world. sccounting for 17 per cent of toral cnergy
consumption. The oll consumption s estimated to
reuch four million barrels per day by FY1e,
expanding &t & compounded annual growth rate of
3.2 per cemt during FYOB-lo. By 2025, ludia b
capected 10 overtahe Japan W become the third-
largest consumer of oil. le indis there are 19
refiperies in the public secter and three i e
private sector. ln FY 14, public sector refinerics
sccounted for 53.4 per cent of wtal refinery crude
throughout.

The total contributios of ol and ga
sector 1o the Gross Domestic Product (GUP)
18%,. The immensity of this seolor s coreborated
by the fact thatl there worie & total el 130 00
people employed i the petruloum indusiny W
2009-2010 and now further tncreased. I roguares
25,000 additienal proRssivuab o the meat Bog
years due 1o business growth and rethreasent e
sttrition i the sector. Aluwst 80 peoroest
companies reporied that technical shitls wers »
key shoriage wares  and  hall  stated  that
mansgement skills were i short supply. bu wrder
to fill the pap, there is @ greator veed ol tralued
and skilled mappower in this secior. Considering
significance of the training, be Psls  have
invested significant share of thelr profit on
training. Maving this background, this paper
explores on training Pracuices/prograus instigated
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by public sector petroleum companies in (ndia,

their comparative analysis and amount spent on
training activities,
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n b/d by 2015. (Source: Ministry of
s, Govt. of India).

The vastness of this sector is corroborated
by the fact that there were a total o'f 130,000 people
employed in the petroleum_mdus.try in 2009-2010 ax]d
further increased. The India’s oil and gas sector will
require 25,000 additional professionals in the next
five years due to business growth and retirement or
attrition in the sector. This is equivalent to around
48% of the current employee strength (Source:
Report on Ernest and Young’s Manpower demand
and supply study for oil and gas sector, 2009). But at
the other end, the industry currently identifies
shortage in a wide range of skilled occupations
including technical, management, finance, marketing
and leadership. Almost four out of five oil and gas
companies reported that technical skills were a key
shortage area and half stated that management skills
were in short supply (Source: International Labor
Organization, Global dialogue forum on future needs
for skills and training in the oil and gas industry,
Geneva 12-13 Dec. 2012). In order to fill the gap,
there is a great need of trained and skilled manpower
in this sector. Considering significance of the
training, the PSUs in India have invested a share of
their profit on training.

The training has become an integral and
important part of every organization. It is the process
for providing required skills to the employee for
doing the job effectively, skillfully and qualitatively.
The Improved capabilities, knowledge and skills of
the talented workforce proved to be a major source of
competitive advantage. Today, organizations are
investing more in effective training and development
programs to make the best use of human resource

capital. The training enables employees to develop
skills and competencies necessary to enhance bottom
line results of the organization. It increases the job
knowledge and skills of the employees at each level
and helps to expand the horizons of human intellect
and an overall personality of the employees. It is an
attempt to improve current or future performance of
the employee.

The training enhances employees’ initiative
and quality of work thereby assisting them to be more
committed to achieve organizational goals and
objectives and in turn enhance employees’ initiative
within the organization. The recognition of the
il?'npo_rltance of training in recent years has been

r::l\{;gd etr;;hatt;lzed. The Indian organizations have
SSSt Tk op ¢ _?ml_’ioyat?s are the most valua!:lc
e Banizations invest a lot in effective
ling and development of human resource to

achieve both short ang long te 1s. The traini
h."as become a tog] = h‘ng rm goals. The lrd_lnmg
viewed by the orgs achieve strategic goals. It is not
ganization as an expense but as an

invest: !
le-s(g;t(l}tl.d rl;hc. Hanustan Petroleum Corporation
) believes in harnessing the full potential

of 4.01 millio
Petroleum and Natural Ga

July-Dec, 2015

of all employees for becoming a world class ¢y
. . ) . £T
company. The Indian Oil Corporation Ltd. “0(,"!
always made special efforts to polish and devei. IJ
human capital. At Bharat Petroleum Corporatig I?Ii its
(BPCL), commitment of its employees is a i ld
. 2]
resource. It realized that only a happy employee w1
. . ill
put his best foot forward with customers.
II. Literature Review:
V.S.Rama Rao (2010) found that trainj,,
helps in increasing the knowledge and skills o
employees and further improves their performance
The training enables the employees to work fhiore
efficiently at the present while preparing themselves
for the higher level of jobs in the future. Sring
(2012) studied the training and development
programs related to executive level, supervisory leve]
and workmen level employees and their influence on
implementation of an appropriate system to suit the
needs of the organization and further studied about
opinions of the trainees and trainers of staff at NTPC
Ltd. The author found that training and development
program were effective and added value to the job.
Singh and Mohanty (2012) concluded that training
has a significant role to play on productivity as
productivity per employee has a direct relationship
with training imparted in the employees across
sectors. The firms can develop and enhance the
quality of current employees by providing
comprehensive training and development programs.
The training gives employees a chance to leamn their
job virtually and perform it more competently hence
increasing firm’s productivity.

Chahal (2013) found that training and
effectiveness boost the morale of the employce.
upgrade skills, improve their performance and gives
them the opportunity to get lucrative job and excel In
their jobs also. The training aims at providing the
trainee the opportunity of changing their behavior
and contribute to their effectiveness and upgrade thetf
skills. Bhatt (2013) concluded that organizatianaI
performance is significantly determined by training
imparted to the employee or in other words training 15
an important antecedent of performance. The auth’
found that the performance of an organization reli€®
on the employee commitment which in tumn depends
on the HR policy of Training and Developme™
Subbulakshmi and Tamilasaran (2013) conclude
that training has positive effect on the employe®
performance and helps the employees to build thelr
PCrSiOnality better to face the challenging busines®
environment.

Palanichemy and Rajeshwari 2014
identified that training is important in making
organization gainful as most of the organizati‘)‘?s
conduct appropriate training program on regular bas‘f
to meet current demands. However, the main purp®>
of the training is to increase the employee’s gkills
which eventually make the organization MO



gainful. Singh and Singh (2014) concluded that
training and development of all human resources is a
continuous  process and must not be treated as
ponproductive  activity. The competitive edge  for
being successful and to become the market leader is
ultimately  provided by the quality  of human
resources that an orgamization retains and maintaing
and naturally it becomes the deciding factor for the
organization’s  success,  growth, sustainability  and
profitabiity in the long run. The lmlnin§ and
development as a global phenomenon is needed in all
concerns domestic or international

Dassler (2000) suggested that the primary
role of any training 1 fundamentally improving the
emplovee's inherent skills for the present and future
assignments and responsibilities because 1t helps the
emplovees 10 change themselves with all possible
aspects  of  technology changes and  mounting
competitons.  Kole (2002) recommended that
trmming helps the employees to leamn new conceplts,
refreshes their skill sets, improves their work attitude
and ultmately boost the productivity and quality of
services 1o attain maximum customer satisfaction.

I11. Objectives of the Study:

1. To study the Training practices/programs
mstigated by public sector petroleum
companies in India, viz. HPCL, 10CL and
BPCL.

To make comparative analysis of different

programs at different levels initiated by

these companies.

3. To make analysis of the amount invested in
human capital (for training) by these
companies.

IV. Research Methodology:

The present research paper is based on
exploratory research, considering secondary data
sourced from journals, company reports, company
websites and articles. In view of the objectives of the
study, the descriptive research design is employed to
have greater accuracy and in depth analysis of the
available statistics. Different articles, journals,
company reports and websites were used which are
enumerated and recorded properly
V. Discussion and Analysis:

In the present study, three public sector
petroleum companies, viz. The Hindustan I’clmlcuilu
Corporation lad. (HPCL), The Indian Ol
Corporation  Lid.  (10CL), Bharat Peuroleum
Corporation Ltd. (BPCL) have been taken 1o explore
on their training practices. The different projects and
programs on (raining started by these companics arc
studied and then comparative analysis of these
programs is made.

A. Training practices/programs instigated by Public

Sector Petroleum Companies: )

a. The HPCL is a Government of India enterprse
with a Navratna status and a Forbes 2000 and Global

=]
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Fortune 500 company. The HPCL has carned the
‘Top Performer’ status for two consecutive years FY
2001-12, 2012-13, as the topper in the MOU ratings,
m the o1l industry. The HPCL has bagged the Award
‘Orgamization with best HR strategy in line with
business’ and also got “Greentech Best HR Strategy
gold award”. It believes in harmnessing the full
potential of all employees for becoming a world class
energy company. to arouse passion and emotional
involvement of employees around a common
purpose. With this objective. the HPCL embarked
upon a process of organizational transformation
called Project ACFE  (Achieving  Continuous
Fxcellence). The Project ACE was conceived fo
develop a co-created vision shared by the
organizational  members  at  large.  thereby
transforming HPCL into an mnovative and learmng
orgamization where employees continuously acquire
new skills and capabilities to excel, and achieve
outstanding business results

It also has a state of the art learming center at
Nigdi, Pune called HPMDI which is a certified 1SO
9002 nstitute where a wide range of Functional/
Behavioral/ Managenal programs  are  conducted.
Carcfully designed and developed. these programs
are conducted by experts drawn from reputed
academic institutes to management consultants, The
HPCL also developed an c-learning portal using
which employees can enhance thewr techmeal and
behavioral competencies. Besides this, it also started
project Samavesh in 2006 to builld a sense of
belongingness among employees. In this program
new officer/officer trainees have been inducted by the
organization and they are provided exposure to
different SBUs of corporation.

I'he Project Akshaypath started i 2013 for
development  of  leadership  quahties  among
employees. The employees are exposed  with
principles of management with focus on leadership
development. The Advanced Management Programs
(AMP) are organized lor officers ol levels DGM and
above, by reputed Business Schools hike ASCI-
Hyderabad, MDI- Gurgaon, [SB- Hderabad and
HM-Kolkata, ncluding wvisit w0 select  toreign
countries. I'he HPCL also sponsors Study [ours for
employee groups W enrich their knowledge and
skills, i the form of select toreign traming. Vanous
e-learning  programs  on  defined  competencies,
mcluding online certuficanon courses on  Project
Management, Supply Chain  Management, and
different e-learning resources on varous behavioral
arcas are facilitated.

b. The 1OCL 15 Indw’s flagship natonal oil
company having Maharatna status  with business
interest from refining, pipeline, tansportation and
marketing of petroleum products to exploration and
production. 1t is the leading Indian corporate in the
Fortune ‘Global 500" listing, ranked at the 96"
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Abstract- Neural Network has been a fascinating area
now-a-days. There are various applications in neural
petwork like system identification and control ,
game-playing and decision making (backgammon,
chess, racing), pattern recognition, sequence
recognition, medical diagnosis, financial applications,
data mining etc. The activation functions used in
neural networks can be non-differentiable or
discontinuous functions and Differentiable or
continuous functions. In this Paper, discontinuous
functions and continuous functions are applied on an
image to modify it. Then the simulation results show
that the continuous function is more efficient than the
discontinuous function. Also, a Lena Image is taken
on which the modifications are done.

I. INTRODUCTION

Neural networks take a different approach to problelm

solving than that of conventional computers
Conventional Computers restricts the solving capability
of the problems that is understandable by the user. The
Operations are predictable in Conventional Computers
and unpredictable in Neural Networks but a large
number of tasks, require systems that use a combination
of the two approaches (normally a conventional
computer is used to supervise the neural network) in
order to perform maximum efficiency. A neural network
18 a massively parallel distributed processor made up of
Simple Processing units (neurons) that has a natural
pIOPFnSIFy for storing experiential knowledge and
mmglét available for use [g.10], It resembles the brain
tirongh spects: i) Knowledge is acquired by the network
Wmecﬁg: leaming process, and ii) Interneuron
Strengths, known as synaptic weights, are

© BBIJTM "
July-Dec, 2015", Ail Rights Reserved

used to store the knowledge. Neural networks, with their
remarkable ability to derive meaning from complicated
or imprecise data, can be used to extract patierns an
detect trends that are too complex to be noﬂg?ed by either
humans or other computer techniques =~ A "tzjamed
neural network can be thought of as an "expert” in the
category of information it has been given to analyze.

Wi
X, Y
—»
W2
X2

Fig 1Architecture of Simple Artificial Neuron

Figure 1 shows a simplified artificial neural net with two
input neurons (X1, X2) and one output neuron(Y). The
interconnected weights are given by W1 and W2. The
model of ANN is specified by the three basic entities
namely: i) model’s synaptic interconnections; ii) training
or learning rules adopted for updating and adjusting the
connection weights; and iii) activation functions.

When creating a functional model of the biological
neuron, there are three basic components of importance.
First, the synapses of the neuron are modeled as weights.
The strength of the connection between an input and a

neuron is noted by the value of the weight [6 -8]
Negative weight values reflect inhibitory connections,
while positive values designate excitatory connections.
The next two components model the actual activity
within the neuron cell. An adder sums up all the inputs
modified by their respective weights. This activity is
referred to as linear combination. Finally, an activation
function controls the amplitude of the output of the
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neuron.  An  acceptable range of output

1S usually
between 0 and 1, or -1 and |,

IL RELATED WORK

Many  image compression
proposed in the literature.
technique which requires
images to he standardize
proposed their own algor
and compare the results of

techniques have bheen
Image compression is a
the viewing and storing of
d. Bancriee and Halder [2]
ithm for image compression
their proposed al gorithm with
the JPEG standard and existing BOBC algorithm and
feport  an  clegant  ang simple  image
compression/decompression algorithm to identify the
spah'a] _and spectral redundancy  without appreciably
sacn‘ﬁcmg the quality. Image compression is the
application of data compression on  digital images.
DhandaW‘glc and Joshi [3] discussed the results of image
compress:pn with the conventional method for VQ
dcs'1gn‘u'smg SOM and their proposed technique. The
main aim was to focus on an efficient VQ design, which
will be well applicable to al] kind of images in order to
improve the quality of reconstructed image. Various
quality measures are used for evaluation of performance
of compression/decompression. The simulation results in
three times less file size when compared with JPEG.
Pandian and Anitha [4] proposed a scheme for designing
a transform VQ for color image compression using
KSOM. The compression of color images is performed
by converting color images from RGB to HSV color
space. The compression scheme for designing VQ for
color image compression using generic codebooks
produce reconstructed image with good quality. The
image compressed using the DCT transform provide
better compression rate with good PSNR values. Tsai,
Jhuang and Liu [5] present a new hierarchical SOM to
solve the image compression problem. NHSOM uses an
estimation function to adjust members of maps
dynamically, and reflects the distribution of data
efficiently. Kumar, Rai and Shakii [1] show that SOM
has been successfully used as a way of dimensionality
reduction and feature selection for image compression.
SOM may be one dimensional, two dimensional or
«multidimensional, but most common are either one
dimensional or two dimensional maps and the number of
input connections depends on the number of attributes to
be used in the classification. Wallace [6] proposed Fhe
JPEG standard which includes two basic compression
methods, each with various modes of operation. A DCT
based method is specified for lossy compression and‘ a
predictive method for lossless compression. Lu and Shin

© BBIJTM "July-Dec, 2015", All Rights Reserved
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[7] implemented V) for image Compression

neural networks. V() provides high Compresg A .
and simple decoding processes but imple .E:‘n:'{n_raln
VQ has revealed some major difficultjes Stich T”n g
integrity and codebook design efficiency, CN ay g

i 1

s Kr\( "J‘L'.':
known by the ability to form clusters frop, rr.l IT.-
samples for pattern classification applications u.:::'_r.:,.
supervision. Sonal and Dinesh (8] iy

: . implemenyg,
Image Compression for Self-Organizing Feature vy,

which has been used to compress various types of
scale images. The PSNR value obtained is 26,89 4p P
the time taken for convergence is 320secon s H
adopting the proposed approach the PSNR achieysg l’
29.79 dB and the time taken for convergence 1§ 135
second: The time taken for simulation has been redice
to neari * 50%. The performance of the Self-Organizin,
Feature Maps has been substantially improved by th,
praposed approach.

%
rfT-'i'r

[Ml. LEARNING PROCESS

The main property of an ANN is its capability 1,
learn. Learning or training is a process by means of
which a nevral network adapts itself to a stimulys by
making proper parameter adjustments, resulting in the
production of desired response. The learning in an ANY
can be gener. liy classified into three categories as:

A.Unsupervised icarning

In this process, the learning process is independent and
is not supervised by a teacher. In ANN’s following
unsupervised learning, the input vectors of similar type
are grouped without the use of training data to specify
how a member of each group looks or to which group a
number belongs [9]. In the training process, the network
receives the input patterns and organizes these patterns
to form clusters. When a new input pattern is applied,
the neural network gives an output response indicating
the class to which the input pattern belongs, If for an
input, a pattern class cannot be found then a new class is
generated. The block diagram of unsupervised learning

is shown in figure2:
Y
(Actual Output)

Fig 2 Block Diagram of Unsupervised learning

X
{Input)
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Features of Unsupervised Learning.

No help from the outside.

: No training data. no information available on the
qesired output.

% | carning by doing.

4 Usedto pick out structure in the input.

4 (lustering.

fr. Reduction of dimensionality and compression

g Supervised learning

Supervised jearning 18 fairly common in classification
problems hecause the goal is often to get the computer to
jarn @ classification System that we have created (9]
Mgt recognition 18 A common example of classification
iearning. The hlock diagram of supervised leaning is

shown In Figured:

v
( Actual Output)
. | Errormgnal  je D (Desared
| Error (DY) generator Output)
Sigmals

Fig T Block Daagram of Supervisod lcaming

most common technique for
and decision lrees. Both of
highly ~dependent on the
etermined classifications.
the classification is used

Supervised learning 18 the
sraming neural networks
mformation given by the pre-d
In the case of neural networks,
10 determine the error of the network and then adjust the
network to minimize it, and in decision trees, the
classifications @re used to determine the attributes,
provide the most information that can be used 10 solve

the classification puzzle.
€ Reinforcement learning

1ﬁ;’?’5 learning process is similar 10 supervised
. ing In the case of supervised learning, the correct
Mﬁi‘ output values are known for each pattern. But, in
oms 4 ‘ﬁbﬁ; less information might be ayaiiablc [9). For
s uﬂl; b ;u?clwork might be told that its actual output
infs rm); i “ Gur_ﬁwt” or 80. Thus, here only critic
learning m‘“’ad“blﬁ, not the exact information. The
semforce on this crinc information is called
ment leaming and the feedback sent 1s called

CBBLTV
M "July-Dec, 2015, All Rights Reserved
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reinforcement signal. The reinforcement learning s

shown in figured:

¥ e
{Tipnt) D[ ANN ]»
f rorsgal W— |

o -—-«I ’ (R einfarnemen I'I

Y
[ p{ fActig! Crngf} }

ngnal) 1
-

[ Freor Signals

Fig 4 Blnel Dingram oF Bpinthreemment Learming

s formed in three layers,

(ienerally, the neural network i
er. and output layer.

called the input layer. hidden lay
Fach layer consists of ane of more nodes, represented n

figures by the small circles. The lines between the nodes
indicate the flow of information from one node to the
next. In this particular type of neural network, the
information flows only from the nput to the output.
Other types of neural networks have more intricate
connections, such as feedback paths. The nodes of the
input layer are passive, meaning they do not modify the
data. They receive a single value on their mput, and
duplicate the value 10 therr multiple outputs. In
comparison, the nodes of the hidden and output layer are
active. This means they modify the data The varables:
X1(1)...X1(6) hold the data to be ecvaluated. For
cxample, they may be pixel values from an image,
samples from an audio signal, stock market prices on

Each value from the input layer 18

successive days, ¢tc.
duplicated and sent to all of the hidden nodes. This is

called a fully interconnected structure.

'

Information Flow

PSRN
: xnz; —_.O X2
— — XMl
| X1(3) —_U
| —
1
X1(4) i
= : et b
.: ) - —
X1(5} rm— =
| . X2(3)
( 4 Outpul layer
X6} Hidden layer (active nodes )

factive nodes)
Input layer
(pass e nodes )

Fig 5 Feed torwurd Network
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bine and modify the data 10 P el
32&:1 eof this network, X3( 1) and X3(2).

an
networks can have any number of layers, Sanulsie mﬁ
number of nodes per layer. Most apphcaufon i
three layer structure with a ma:[nmum of a few v
input nodes. The hidden layer 15 usually about 1070

size of the input layer. In the case of target detection, the

i t of this
t layer only needs a single node. The output of ti
e 5 4 ide a positive or negative

node is threshold to provi _ s
indication of the target's presence or absence in the inpu
data. As an example, imagine a neural network _for
recognizing objects in a sonar signal, the values entering
a hidden node are multiplied by weights, a set of
predetermined numbers stored in the program. _The
weighted inputs are then added to produce a smgle
number. This number is passed through a nonlinear
mathematical function called a sigmoid. This is an "s"
shaped curve that limits the node’s output. That is, the
input to the sigmoid is a value between -co and +oo, while
its output can only be between 0 and 1.

IV. ACTIVATION FUNCTIONS

To make the work more efficient and to obtain exact
output, some force or activation may be given. This
activation helps in achieving the exact output. In a
similar way, the activation function is applied over the
net input to calculate the output of an ANN. The
information processing element can be viewed as
consisting of two major parts: input and output [10]. An
integration function (say f) is associated with the input
of a processing element. This function serves to combine
activation, information or evidence from an external
source or other processing elements into a net input to
the processing element. A typical type of activation
function like threshold function is shown in figure6:

Fig 6 Threshold Function
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the hidden units are negy

; . ’
Activatio ﬁ"ff;i;;? into the nerorks_ Th.f« ”3350(:1 1:_,
introduce noﬂsiﬁon of linear functions 1s again 4 hlluq:
that a €0 Igowevcr, it is the non-linearity (i¢ the
function- Um resent nonlinear functions) that Make,
capability 10 porks so powerful. Almost any nonliy,

multi-layer n:wt\ile job, although for back-propagayiy,
ﬁlnct_log goinust be differentiable and it helps if
learnin

function is bounded-

Fig 7 Sigmoid Function

The sigmoid functions shown in figure7, are the mos
common choices. For the output umis, activation
functions should be chosen to be suited to the
distribution of the target values. For continuous-valued
targets with a bounded range, the sigmoid functions are
again useful, provided that either the outputs or the
targets to be scaled to the range of the output activation
function. But if the target values have no known
bounded range, it is befter to use an unbounded
activation function, most often the identity function
(Which amounts to no activation function). If the target
values are positive but have no known upper bound, an
exponential output activation function can be used. An
Error Signal originates at an output of the network, and

comgutatjon by the network in
function in one form to anothe;
Each hi e
perceptr(])];dicsl? Or output of a neuron of a multilayer
i esigned to perform two computations:
] Co 1
appearin;nl;ltngmn of the function signal
expressed a 5 :0 output of a neuron, which is
, alfllélnuous nonlinear function of
: = SYnaptic weights associated
+ The computatigy, o
which ig needed f,
- the DetWQrk_
. € error signg)
n is defin & the oy
cd by equation . PUt f neuron j at iteration

a0 estimate of the vector
I the baCkWa:d pass thmugh

ej(n)zdj(“)*}’j(n)

(1)
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Image

VL OBSERVATIONS

In this Paper, the desired response d is the mean 'o‘t
all the matrix values obtained from the gray scale image.
And the actual output y is the mean of all the r'nalnl;f
values obtained from the resultant image, which 18
further obtained after applying the functions. ‘

The mean value obtained from the matrix of gray
scale image is 5323.34, which is the value of desired

response.

Observation 1: Average Error Value by Threshold
Activation Function
The mean value obtained from the matrix of

resultant image obtained by applying the threshold
activation function is 3544.29, which is the value of

desired response.

The Error value obtained from this result is
5323.34-3544.29 = 1779.05

i.e.. the Percentage of error is 17.79%.

Observation 2: Average Error Value by Sigmoid
Activation Function

. The mean value obtained from the matrix of resultant
image obllmned by applying the sigmoid activation
function is 5108.29, which is the value of desired
response.

The Error value obtained from this result is
5323.34-5108.29 = 215.05

G BB "
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L.e., the percentage of error is 2.15%
VII. CONCLUSION

From the implementation, it has been conc]udcd that the
Sigmoid Function is good to compress th‘c image than
the Activation Function, As the Sigmoid Activation

Function is continuous and Differentiable, so the vah,c
of Mean Square Error is less in case of Sigmoid

Function. As a result, the modification of an image done
by the Sigmoid  Activation Function gives  better
Performance than Threshold Activation Function,
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Ahstract— Semetimes conventional feedback controflers may
not perform well online becsuse of the variation in proctess
dyvnamics doe to nonlinear actustors, changes in
environmental conditions and variation in the character of the
disturbunces. To overcome the above problem, this paper deals
with the designing of a controller for a second order syvtem
with optimal design of PID control based on particle swarm
eptimization. The mathematical model of experimental system
had been mpproximate near the operating point for the PSO
algorithm to adjust PID parameters for the minimum integral
of error (ISE) condition. The rewults show the
of PID parameters converting Into the optimal
point and the good control response base on the optimal values
i the PSO technigue.
Keywords— PIDControl.optimal  control,particle  swarm
imsization(PSO)

1. INTRODUCTION

During the past decades, great advancement has been made
mn the process control. Numerous control methods such as
PID Control, Adaptive control, neural control, fuzzy control
#nd optimal control have been studied. Among them, the
best known 1s the proporﬁonal-intcgral-dcrivalive (PID)
controller, which has been widely used in the industry
because of its simple structure and robust performance in a
wide range of operating conditions. Unfortunately, it has
been quite difficult to tune properly the gains of PID
controllers because many industrial plants are often
burdened with problems such as high order, ime delays, and
nonlineartics.

Over the years, several heuristic methods have been
developed for the tuning of PID controllers. The furst
method used the classical tuning rules propused by Ziegler
and Nichols. Generally, it is always hard W determine
optimal or almost optimal P1D parameters with the Ziegler-
Nichols method in many industrial plant..Other than ongmnal
works done by Ziegler and Nichols, a predl number of
methods have been proposed (o obtain optimal ins of the
PID such as by Cohen and Coon in 1953, f;uﬁm and
Hﬁgi}h‘“d in 1984 or by Zhuang and Atherion in 1993 1o
Obtain the optimal parameter tuning, it 1 highly desirable o

© BBIITM "July-Dec, 2015", All Rights Reserved

Simmi Sharma
Deptt of Flectrical and Electronies Fngineering
Rhagwan Parshuram Institute of Ft‘c'ftnirlluL;';-
Dielhi, Indin
SimnitOR e gmatl com

increase the capnbilities of PID controllers by adding new
features

Many Artificial Intelligence (Al techmiues have been
employed to improve the controller performance for a4 wide
range of plants while retmning their basic characteristics
Artificial Intelligence techmques such s Neurad Network,
Fuzzy Logic have been widely applied (o proper tumng of
PID control parameters.

Particle swarm optimization (PSO), first mtroduced by
Kennedy and Eberhart, 18 one of the modern  heurishie
algorithms. 1t was developed through amulation of a
simplified social system, and has been found o be rabust in
solving continuous nonlincar optimization problems e
PSO) technique can generate a high-quality solution withn
shorter  calculation nme and  sable  convergence
characteristic than other stochashic methods, PSO method s
an excellent optimization methodology and @ promsing
approach for solving the optimal P1D controller parumetees
Therefore, this study develops the PSO-PID | 1.2.3.12)

(I DEVELOPMENT OF VIATHEMA MCAL
MODELLING

The examined reactor has real hackground and graptucal
diagram of the CSTR reactor s shown n Figure | the
mathematical model of Whs reactor comes [Tom balances
inside the reactor Nuotice that: # jacket surroundimg the
reactor also has feed and exit streams, The jacketis assumed
w0 be perfectly mixed and 4t lower lemperature than the
reactor. bnergy passcs through the reactor watlls into jacket,
removing the heal generated by redction, (he conirol
objective Is Lo kecp the emperilure ol the reacting mixiure
T, conslaint gt desired value  The only manipulated vanable
is the coulant winperature | 4.9
I A .

[
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Fig. 1. Continuously Stirred Tank Reaclor
Following assumptions has been made for CSTR:

» Perfect mixing (product stream values are the
same as the bulk reactor {luid)

e (Constant volume
*» Constant parameter values

A.  State Variable form of Dynamic Equations
In state variable form equations can be written as

& F .
AT = 22 = (- C)—7 (M
. éT F(_P T) (‘-ﬁH R UA
H(€T) = tft-: 14 o + P“p),“ VPVP(T_T})

@

The reaction rate per unit volume (Arrhenius expression) is

r= kpexp(—;f*) Ca

Where it is assumed that the reaction is first-order [5,6,7].

B.  Steady-State Solution

The steady-state  solution is obtained when
4y _ ar _ ;
P Oanddr = 0, that is

(€T = 0 = £(Cir- C) -k, ep(Z)

£ty = 0= L(1 - 1)+ () komn(3) € - (7 - 1)

The linear model of the system is obtained as:

F - ' !CA ]
v [5-k S

—in 2 uA — 0 7

=P S ) P

oep v Vpep 6oy

0

UAa
Vee,| (1] 3)
TABLE I. REACTOR PARAMETERS
‘ Reactor Parameter Description
Flow rate*reactor
E/V( hr-1)
volume of tank

L Ko(hr-1) Exponential factor

-

[ -AH (kcal/kmol) Heat of reaction | goop
E(kcal/kmol) Activation energy w
pCp (BTU/ ') Density*heat capacity T
TAK) Feed temperature |~ 5,57
Cadlbmol/ft) Concentration of feed ”
stream
Overall heat transfer
%—4 coefTicient/reactor 1451
volume
Ti(K) Coolant Temperature 3001

1. PID CONTROLLER

The PID controller is used to improve the dynamic TeSponse
as well as to reduce or eliminate the steady-state error. The
Derivative controller adds a finite zero to the open-logy
plant transfer function and improves the transient respone
The integral controller adds a pole at the origin, thy
increasing system type by one and reducing the steady state.
error due to a step function to zero.

The continuous form of a PID controller, with input ef.) and
output (.)uyq , is generally given as :

F- 4

Uy 1) = kp[e(r)é- X * elrldr +7, —{ -ei.-"l‘|e
i a |
(4
where kp is the proportional gam, Ti is ‘riegral time
constant and 74 is the derivative time constant. ve can also
rewrite as

g (1) = kpe(t)+ k, L; elr)dr +k, i—r_:—e{.' )
= al

N

where ki = kp / Ti is the integral gain and kd = kpTd is the

Deri\faﬁve gain.In simple form, the PID controller transitt
function is

ad A k.,
) j‘+ e +)'\d__\ lﬁ]

A. Ziegler Nichols Tuning

In 1942,_ Ziegler and Nichols [9], described simpk
mathematical procedures,  for tuning the PP
f}?;@licrs.ﬂoth the techniques make a priori assumption "
he :i)f(‘ftZJT model, but‘ do not require the system model' o bj
e COI::tr l)lf known. Ziegler-Nichols formulae for specifyi®
1) g, 1S are based on the plant step response.
T Pen Loop Response
wlllgl Open-100P ’methOd 18 typiCal for a ﬁ.['St-Ofdef sy‘S[f-’";
transportatlon dCIEy_ The response is charactcrizfd by -
:raredi{ne:fdrs’ . t.irn e-delay and T the timeconstaﬂt-ﬂwi
Pointotl:f inE.:cdmwmg a tangent to the step respons¢ 4 Ic

: tion and noting its intersections with the i"
axis and steady-state value.
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2) Closed Loop Response

The closed-loop method targets plant that can be rendered
anstable  under proportional control. The technique is
designed 10 result in a closed loop system with 25%
overshoot [R.12].

IV. PARTICLE SWARM OPTIMIZATION(PSO)

particle swarm optimization is an extremely simple
algorithm that seems o be effective for optimizing a wide
range of functions. It is viewed as a mid-level form of A-life
or biologically derived algorithm, occupying the space in
nature between evolutionary search, which requires cons,
and ncural processing, which occurs on the order of
milliseconds. Social optimization occurs in the time frame
of ordinary experience - in fact, it is ordinary experience. In
addition to its ties with A-life, particle swarm optimization
has obvious ties with evolutionary computation.
Conceptually, it seems to lic somewhere between genetic
algorithms and evolutionary programming. It is highly
dependent  on  stochastic  processes, like evolutionary

programming,

PSO is derived from the social-psychological theory, and
has been found to be robust in complex systems. Each
particle is treated as a valueless particle in g-dimensional
search space, and keeps track of its coordinates in the
problem space associated with the best solution (evaluating
value) and this value is called pbest. The overall best value
and its location obtained so far by any particle in the group
that was tracked by the global version of the particle swarm
optimizer ghest. The PSO concept consists of changing the
velocity of each particle toward its pbest and gbest locations
at each time step. As example, the jth particle is represented
as X; = (X 3, X j2, . . . »Xjg) in the g-dimensional space. The
best previous position of the jth particle is recorded and
represented as pbest ; = (pbest j,, pbest ja. . . pbest ;). The
index of best particle among all particles in the group is
represented by the gbest ,. The rate of the position change
(velocity) for particle j is represented as v; = (Vv j1, V2. -V
j»)- The modified velocity and position of each particle can
be calculated using the current velocity and distance from
pbest ;, o gbest , as shown in the following formulas:

:-_:'I' =Wy ;'—c-_'rg_ud { *{pbest .- 1 j=c: "rand ( )*{gbestex
ig g o o
(7)
(t+1} ity {r+1)
v Y= -1
j ) jg )8 (8)

FL2....n g=1,2..m

Where

n number of particles in a group;

m number of members in a particle;
t pointer of iterations(generations);

© BBIJTM "July-Dec, 2015", All Rights Reserved

vis"  velocity of particle j at iteration ¢,

w inertia weight factor;

¢ ¢, acceleration constant:

rand () random number hetween 0 and |-
%" current position of particle j at iteration r:
pbest;  phest of particle j:

ghest  ghest of the group

max

The parameter v,"" determined the resolution, or fitness,
with which regions were searched between the present
position and the target position. If v," s too high.
particles might fly past good solutions but if v,”™ is too
low, particles may not explore sufficiently beyond local
solutions.

The constant ¢, and c. represent the weighting of the
stochastic acceleration terms that pull each particle toward
pbest and ghest. ¢, and c; were often set to be 2.0 according
to past experience. This because low values allow particle to
fly far from the target region before being tugged back
while high values result in abrupt movement toward or past
target regions. Generally, the mertia weight w 1s set
according to equation (8) below. Suitable selection of w
provides a balance between global and local explorations,
thus requiring less iteration on average o find a sufficiently
optimal solution.

—mag - Woun

“iter

w
EE# o
(%

Where ilerg,, is the maximum number of iterations or
generations and iter is the current number of iterations.

It is a very simple concept. and paradigms can De
implemented in a few lines of computer code. It requires
only primitive mathematical  operators, and s
computationally inexpensive in terms of both memory
requirements and speed. Early testing has found the
implementation to be effective with several kinds of
problems[8,9,10].

A. Optimal Tuning of PID Coniroller Using PSO

Kis) Eis)

.

Fig.2 Block diagram of optimal PLD controllers with PSO for
CSTR

The control system with a set of optimal PID parameters can
obtain an excellent response output show in Fig.2.The value
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o tleess funetion defined by optimization al gorithm would
e the munimum,

Pertormance characteristic of evaluation function includes
overshoot, rise time, settling time and static error time, The
evaluation function as in (9), to compute the evaluation
value of each particle in swarm according to control
performance. can obtain an excellent response output,

The sequence of steps to study the PSO for the CSTR
system is given below:

STEP 1: Specify the lower and upper bounds of Kp,Ki,Kd
‘Initialize randomly the particles of the swarm including
Swarm size, iteration, acceleration constant, inertia weight
factor, the position matrix X; and the velocity matrix v; and
S0 on.

STEP 2: Calculate the evaluation value of each particle
using the evaluation function given.
STEP 3: Compare each particle's new fitness value with its
personal best position's fitness value, and update the
personal best position pbest,

STEP 4: Search for the best position among all particles
personal best position, and denote the best position as gbest:
STEP 5: Update the velocity vil of each particle according
to equation (3), and update the particle position matrix
according to equation (4).
STEP 6: Update control parameter.

STEP 7: If the number of iterations reaches the maximum,

then stop. The latest gbest is regarded as the optimal PID
controller parameter. Otherwise, go to step 2[11,12].

B. Performance Indices

A suitable performance index is the inte

; gral of the square of
the error, ISE, which is defined as
r

ISE = [e(ry> eyt
L]

ISE is more suitable to minimize initial large amount of
crrors. The squared error ig mathematically more convenient
for analytical and computational purposes,

Another readily instrumented performance criterion jg the

integral of the absolute magnitude of the error, IAE,which is
Written as;

©BBUTM "July-pec, 2915n All Rights Resepyey
=

r
ITAE = [|e(r fect
1]

Other performance criteria include evaluation of
settling-time and peak overshoot. Rise time is the ¢
for the response to rise from 0 to 100% for the

Settling time is defined as the time taken by the reSponge
reach and stay within specified error limit. Peak OVersh-
is the ratio of maximum peak value Measureg ﬁ'UI
maximum value to the final value [12]. 2

rise |;

ime g,
first tim

V.  SIMULATION RESULTS

A. PID Controller

TABLEIL.

PID TUNING PARAMETERS USING ZEIGLEp.
NICHOLAS METHOD

m—
P -

B. Particle Swarm Optimization
1) PSO Parameters
Weight / Inertia of the system - (.5,
Acceleration constants, C, and C;-15.
S\varm Population - 10,
Dimension of the search-space - 3 ( Ko, K, K)
2) Caleulation of fittness function

A set of good control param jeld 1
Parameters p, ¢ an eld
good step response that wq 4 s

vl at will regy]t in performance criters
Minimization jp the 4 e

criteria in the time dg

: o
settling time,

e
Where Ki “1_11
perfonnanzse [P, b DI, and p the weightening factor. T
Ton W (K) can satisfy  the dssig
Va'“e-“'Eightening factor is . Weightening  factor
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1) Robustness of PSO Algorithm
check the robustness of PRO-PIT controller, valuey of
'I’;;: controller is caleulated for different itermtiong and

conclude : . :
which among these gives the best fitness function | 15).

TARLE 1N EPTIMIZATION OF Y TUNING AR AMI RS OF pae

[ K, . K, Ka
WTR 0078 1474
'

Vo oy

¢ Compariive Analysis of Performance Indie es[15)

TABLE IV OPTIMIZATION OF PID TUNING PARAMETERS OF P8O
" Performance Z-N tuned PID PSO-PID Controller
Index Controller
e -1
| Rosctime 36 4.47
(sec.)
" Peak ume 1.0 170 |
(sec.)
 Maximam T “"?—]—"——"—-m—-a‘“—— y
Overshoot (%)
Setlling time 1 4 8.65
(e,
ire > "- - —
I58 16 003
VL. CONCLUSION
A l|!0|'“uu

Csr 3‘! Compurative analysis has been carried out on
% Performance iy, different controllers. 1t has been
d thm-lhr‘ individual controllers huve their own merits
mn.icsll:frm' The choice of selection of controller for a
lw”immcmnpplwulmu should be based on  typical
oF applicaic Wh‘"f the requirement is of simplicily and case

lon, a 7N tuned PID controller is of a good
« When the requirement iy of both intelligent response
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and least erpoy, optimization based
better choice

error and peak overshoor Bath a
controller In future (he
adopting  other evolutiar
algorithm, hacter|

re minimized by PSe)-pin
wme problem can he solved by
ary algorithma like am colony
a foreaging algorithm ere [15].
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Abstract— Nowadays data mining is used in many fields for
the extraction of similar information from the large data
volumes. The data before information extraction contains
noise which is then removed such that the predictive
information can be extracted. The predictive information so
produced helps in the business analysis of an organization.
Clustering is one of the techniques applied for knowledge
discovery 1o group the data on the basis of similarities and
dissimilarities among the data elensents and generally for this
purpose K-Means Algorithm is applied. In this paper, a new
data clustering approach called enhanced K-Means
algorithm is proposed where improvement is made on the
initial selection of centroids for the clusters. The centroids
are chosen such that the whole space is divided into different
segments of precise range and then calculates the SJrequency
of data points in each segment thereby assigns the data point
to their appropriate cluster. This process works more
efficiently as it reduces the time complexity, the effort of
numerical calculation and retains the easiness of
implementing the K-mean algorithm,

Keywords— K-means, data clustering, centroid, segme: it

I, INTRODUCTION

A busic problem that frequently arises in differen fields
like data mining and knowledpe discovery (1], dat
compression and  veclor  quantization (2], and ;)allcna
recognition and pattern classification [3] is the clusteri :
problem, It also has been applied in g greal vari ‘lermg'
applications, such as image segmentation, document llt Sl
object and character recognition 4], The impurlanucﬁ?ﬁul,
mining is rising exponentially since Jug decade. Th } '?w
large amount of data available in real wor|q which I:;:lekt:: ::
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very difficult to access the useful information from this
databasc and provide the information which is required with
time limit and in required outline. So data mining provie
the way to remove the noise from data and cxn
information from large database and give it in the form -
which it is required for each specific job. The use of &
mining is very immense in today’s scenario [5].

Cluster analysis of data is widely used in knowled
discovery and data mining. It aims to group data on the b
of similarities and dissimilarities among the data clement ¢
that we have high intra class similarity and low inter i
similarity and can be performed in a supervised !
unsupervised way.

Il. LITERATURE REVIEW

__ Although the work has been done by various authors o
!Illlilll Ef'.ﬁlt:cliun of cluster centroids in which centroid 5“".6..[‘:.-
I8 an independent initialization, to optimize the C“”“"i"',"
approach? The most notable work has been briefly discus¥*
this section.

. ; L for o

In paper [5] author defined a threshold distance [f’{[‘u||e:
Cluster’s centroid to compare the distance between “3['1.'“,;'
and cluster’s centroid with this threshold distance e B
w'iNCh they could reduce the computational eftort “-:u-l-;r"
caleulation of distance between data point 3¢ © gy

centroid. It is shown that how the modified K-mean :lui:uréfﬂ
o quner®
N

V‘Vl“ lessen  the complexity & the effort of y (e
calculation, preserving the easiness of implmnb‘“““-’-;)w i
ir ap

nln:an algorithm. 1t assigns the data point to thel
class or cluster more etticiently,



Al _,%.’A‘.}'??"‘.N\ NSNS NN N
WA Lo ot l I !l

I gt ] Ao et Wit i e y)
AR 1 Doy “““_“”*_‘"' abaont (hp Im\'lmunnn“ ui"””"" lh
A and J_\\\;\}\\\x\;}\mu s been o a “;ll‘l ‘k e
e m'\\\l cﬂ\;\mh Y Ob N eany Aoty Thely ;’m“' the
LN m\-\! O spectiving ihe valie ol K | i
ahne i practeatly very diitienlt ¢y IROPOR| IIl anee
i TN WA AR Compaied (g (e others “qurlllun It
A st W el i “]‘"\Hl\' mlmhm- ol t‘h.m ‘l,h |Itmlunml
& wahies conpatational compleity 1't‘||1..'g,l.""|'1W"""
b, ¢demd

UL PROPOSED ALGORI M

The Nowreans algonithne v a woll-kngw prrtitionds
wethod e clustening, Komeans elustering method Rroupn llm
Jata basad on their closeness o each ofher !ii.![‘.ul:t"n- In n:“
Puclidoan distance, 1o this clustering approneh (he uuerl .quldu:
Mat how many cluster should be, but the lusters ure
wetenentad dynaieally in phase 1. Vor eneh data vector this
alporithm calentate the distance between data veetor and eich
cluster centroid using equation (1),

Dp M= 0Dk~ M), k)

PP 1 )|
2y s p™ data point
Myis centroid nt‘j"' cluster,

The centroid is reealeulated cach (ime
respectively afler addition of data point in
cluster j. It is caleulated using equation (2)

M@=UNYZp,V7p € (]

RO V)

where N, is the number of data point in
cluster j,

¢ i sre in
The present work has overcome the |Illllllulll}ll;;|ll:':ill!l lg-l;:wun
the puper [5), Enhancement hus been done {”"J':; into different
algorithm by dividing the whole spuce i 1(‘ which shows
segments of precise range. The SCBRION . Liu o have
Maximum frequency will have the highest P rl o'y controid (
the centroid of the cluster. The number ot GIHH ; ilw (raditional
Will be provided by the user in the sume way Il i:uw“““‘l under
-meun algorithm but will be dynumicully will be k*k (K
some conditions and the number of til\flﬂlolll' hest frequency
vertically as well as *k' horizontally) I the Jlﬁw upper bount
of data point is same in different segments = ing of different
of segment exceeds the threshold 'k’ then '[:ﬁfﬁ the highest
Segments become compulsory ung thes)

: .y, In this
/. : clusters.
segment for culouluting the initial centroid of

”;i'-' ){H 4

DT Wes o0
In Whicl Wit

At wy ki

ol iy mplicity and ensineys 10
COMputation bt thege

that K trienn I8 wide

i e i Tty rens bega,
1 implemen, |y Feqtiirey Jom,
Hre somme litnitationy

I, Init ‘A '
Il welection of the nutmber of cluster should b

Previously known uned apetified by the user

2 Rowuliy direetly depend on the initial centrond of luster

b1 can contain the dead unit problem

. in|:u:z'ir.,!::‘"-]f:sd:ﬂft will prvide the solution for the abirs

The Tiet limitation can be minimized by riming
the nlgnrilhrrf for different number of K- valiues and mereasing
them dynamically after analyzing the density of data peints.
The proposed algorithm is based on density of different regions
which eventually minimizes 2™ limitation and hence will wive
the problem of dead unit point because the centroid of cluster 1
locuted in the first iteration pertaining to the maximum density
of the data points, In this approach data pomts are aken from
UCI datasel, After taking the data set as input, user defines the
'k’ value, where 'k’ denotes the number of clusters. Suppose
the vilue of k defined by user 15 4, this means user has defined
4 clusters, Then the space will be partioned o k&
segments,

Phanse 1:

In this approach 67 data points are taken and subsequently
plotted us in Fig I. After taking the data set as imput, user
defines the *k’ value, where 'k’ denotes the number of clusters.
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Suppus pace Wi

4 clusters. Then the s
showifin fig 2.
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Chart 2: XY plane partitioned into different segments

Segment(rectangle)

No. of data

(frequency)

points

(0,0)(.25, .25)

11

(:25,0)-(0.5,0.25)

=

(.5,0)-(0.75,0.25)

(.75,0)(1,0.25)

(0,0.25)-(0.25,0.50)

(0.25,0.25)-(0.5,0.5)

(0.5,0.25)-(0.75,0.5)

(0.75,0.25)-(1,0.5)

(0,0.5)(0.25,0.75)

(0.25,0.5)(0.5,0.75)

(0.5,0.5)-(0.75,0.75)

o | W W ] ool o Oy 2

(0.75,0.5)<(1,0.75)

(0,0.5)-(0.25,1)

(0.25,0.75)40.5,1)

(0.5,0.75)-(0.75,1)

(0.75,0.75)-(1,1)

Table 1: Group Frequencies

s

Fig 1: Segments with highest frequencies

The adjacent segments with the same frequeng
merged into one segment. Then the mean of g g ey
taken which are coming in that segment. If the segm POl

i ents -
same frequency are not adjacent, then a ney, Cluti\ i
generated. This makes the clusters dynamic, Ty, .i;r
centroids are calculated. I
1 i
* . <
® N
* il )
555 e a* g - - 5
& L s & O@ i N
R AU - -
»

o 2.25 05 275

Fig 2: Initial centroids
Phase 2:

To assign the data point to appropriate cluster’s cento
we calculate the distance between each cluster’s centroid i
for each centroid take the minimum distance from i
remaining centroid and make it half, denoted by DC (i) i.c. i
of the minimum distance from ith cluster’s centroid o the otk
cluster’s centroid. Now take any data point to calculate
distance from ith centroid and compare it with DC(i). If ii®
less than or equal to DC (i) then data point is allocated © &
ith cluster or else calculate the distance from the other ceno®
Repeat this process until that data point is allocated 10 1 *
the remaining cluster. After assigning the data point © ™
cluster, mean is calculated, and centroid keeps on movin "
contrast to previous algorithm where centroid was ‘"""lcu}?}i
after the complete iteration. If data point is not assigned © .
of the cluster then the centroid which shows the mmm}in:
distance with data point becomes the cluster for that dﬂ[aqu i
Repeat this process for each data point, Repeat phast -
termination condition is achieved.

No: Number of data points

K: Number of clusters’ centroids

C:i® cluster

Equations used in algorithm are:

ICi, Gl = {d (m;;my) : (i) €[1k] & i€j}......3)
Where |C;, Cj| is the distance between cluster C; and G

DC = 1/2(min {|C,C}l} ..o @ et
Where DC g, is half of the minimum distance fom i ©"
any other remaining cluster.
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¢ data set and value of k.

t th i
?f}'f:e value of k is 1 then Exit.

Else : X
jdivide the data point space into k*k, means k

vertically and k horizontally*/

For each dimension {

Calculate the minimum and maximum value of data
points

Calculate range of group (Rg) using equation
((min+max)/k)

Divide the data point space in k group with width RG

Calculate the frequency of data points in each
partitioned space.

Choose the k highest frequency group.

If same frequency segments are adjacent

Merge the segments

Go to step 17

Else

k=k+1( Make new cluster)

Calculate the mean of selected group. /* This will be
the initial centroid of cluster.*/

18. Calculate the distance between each clusters using
equation (3)

19. Take the minimum distance for each cluster and
make it half using equation (4)

20. For each data points p= 1 to No {

21. For each cluster j= 1 to k {

22. Count the number of data points in Cj

23. if (count=1)

24. Calculate d(Zp,Mj) using equation (1)

25. If (d(zp,Mj) < DCj) {

26. Then Zp assign to cluster Cj

27. Break

28}

29. Elseif

30. Take the mean of all data points in Cj

31. Go to step 24

32. Else

3. Continue;

4.}

35. 1f Zp does not belong to any cluster then

zs fP € min (d(Zp , Mi)) where i€ [1, Ne]

38. Check the termination condition of algorith™ if
satisfied

39. Exit.

40. Else

41,

Go to step 13.

not adjacent. Steps 13 to

27 ensure the minimum ;
i : minimum ¢
time during the allocation Y, Sxeention

of data points to respecti
( _ S pective cluster
because each time the modified algorithm tests from threshold.

e o S ey o oo, Wk i
Il ok L reases manifold the modified algorithm

S e con'fpared to the traditional algorithm
hec;ause .I:radmonal algorithm calculates distance from data
points with each cluster wasting significant amount of time.
Step 30 calculates mean of data points in the specified clusters,
this reduces the number of iterations. Thus. making
convergence criteria achieve easily. In our approach it is not
required to calculate the distance from data point to cach
cluster rather in best case we are required to calculate distance
for each data point to only one cluster therefore increase in the
number of clusters would prove to be more significant. Also in
average case the elapsed time will be less than the waditonal k-
means algorithm for the same reason.

1 Result

Fig X Fine

V. L‘L\Nt'lUSlUN

cpi'llg

WORCSS of ke iy
o witht

Dat clustering is a4k (e
I sans S !
vhich med Be
\ aximun and f‘““-‘“b:m“ s
;:1 .mN is a very jmpor : (
fned an i od versio
dcﬁtwd an i
the pumber @
et} inim
atn points t does 0L T |
dk::ugmatimml etlo it
U

» an
lhn:shuld yalue

: - orporating 1he
ized by ‘IETI :]I;m points 10



SRR RRZEVE ANNN 2N N Fodume 1 Wvae L Judv-Dee, 2018

5

the cluster at cach siep. s, inintmdzing the ooeurrence ol
outhers,

REFERENCES

[1]. D. Napolean | P . Ganga lakshmi | “An Lfficient K-
Means Clustering Algorithm for Redueing Time Complexity
using Uniform Distribution Data Points . Proceedings of the
2010 Conference on Trendz in Information Sciences and
Computing (' TISC'10), 17-19 Deg, 2010,

[2]. Shi Na, Liu Xumin and Guan yong , “Rescarch on means
Clustering  Algorithm: An lmproved k-means Clustering
Algorithm™ Proceedings of the 2010 Conference on Intelligent
Information Technolog; and Security Informatics ( 1ITSI' 10),
Third International 3ymposium on 2-4 April, 2010,

[3]. Ran Vijay Singh, M.P.S. Bhatia , * Data Clustering with
modified K-means algorithm *,  Proceedings of the 2011
International Conference on Recent Trends in Information
Technology (ICRTIT’11), 3-5 June 2011.

[4]. JYOTI YADAV , MONIKA SHARMA , “ A REVIEW OF K-
MEANS ALGORITHM * , PROCEESSDINGS OF THE INTERNATIONAL
JOURNAL OF ENGINEFRING TRENDS AND TECHNOLOGY
(IJETT’13) — VOLUME 4 i:SUE 7-JULY, 2013.

[5]. TekNomo, Karin , “K-MEANS CLUSTERING
TUTORIALS” ,HTTP: \\PEOPLE. REVOLEDU. COM\KARDI\TUTORIAL\K
MEAN\ | JULY 2007.

[6]. Tapas Kanungo , Nathan S. Netanyahu and Angela Y,
Wu, “4n Efficient k-Means and Clustering Algorithm:
Analysis and Implementation”, IEEE transactions on pattern
analysis machine intelligence, vol. 24, no. 7, July 2002

[7]. Mingwei Leng, Haitao Tang and Xiaoyun Chen, “An
Efficient Kmeans Clustering Algorithm Based on Influence
Factors” Eighth ACIS International Conference on Software
Engineering,  Artificial Intelligence, Networking, and
Parallel/Distributed Computing,

[8]. Baolin Yi, Haiquan Qiao, Fan Yang, Ch enwei Xu, “An
Improved Initialization Center Algorithm for K-means
Clustering,” IEEE 2010.

[9]. Mingwei Leng, Haitao Tang and Xiaoyun Chen, “An
Efficient Kmeans Clustering Algorithm Based on Influence
Factors” Eighth ACIS International Conference on Software

Engineering,  Artificial  Intelligence, Networking, and
Parallel/Distributed Computing.

[10]. Buolin Yi, Haiquan Qino, Fan Yung, Chenyy
Improved  Initinlization  Center Algorithm for ]("‘III"
Clustering,” IEEE 2010 My,
[1T]. UM, Fayyad, G, Piatetsky-Shapirg, P
Uthurusamy, Advances in Knowledge Discover
Mining, AAAI/MIT Press (1996)

Smyp,
Y and p,

[12]. A. Gersho, R.M. Gray, Vector Quantization and g
Compression, Kluwer Academic, Boston, MA(1992)

[13] R.O. Duda, P.E. Hart, Pattern Classification and g,
Analysis, Wiley, New York(1973)

[14]. M.N. Murty, AK. Jain, P.J. Flynn, Data clustcnng,
review, ACM Comput. Surv. 31(3) (1999) 264-323.



“Bodh”, BPIT’s International Journal of Technology & Management MZ2

ISSN: 2454-8421, Volume 1. Issue 1. July-Dec, 2015. Page 75-80 BBIJTM

Range Monitoring cum Theft Detection System

Vaibhav Bhatia
Programmer Analyst Trainee, Cognizant Technology Solutions,. Pune. India
vaibhav.bhatia25@gmail.com

Abstract— In today’s age of modernization, man has
increased his dependence on daily routine items. Even the
small household items play an important part and one
cannot think life without any of these items. Life will
become miserable if these items are lost or misplaced
somewhere. To pose a solution to this problem, this paper
presents a low cost range monitoring cum theft detection
system which intends to keep a track of the items in the
house and prevent their theft. This system is based on
Radio Frequency technology working on a band of 434
MHz. The system developed in this paper deploys a simple
yet effective technique which is different from the
conventional RFID technology in which tags containing
information are attached to the objects and are used for
object identification. It consists of a transmitter and
receiver with distinct addressing modes. The centralized
receiver is connected with the different transmitters which
are attached with the household items and monitors the
response of these items. Each item is assigned a different
address and atmost 256 different items can be tracked one
at a time with this system. It monitors whether the item is
within range or not, if the item is out of range which might
be due to theft also, an alarm is triggered. The system
works wirelessly and the range of operation has been set to
40-60 m which is the normal house range. The coefficient
of determination (R?) for the system has been found to be
close to one, which accurately approximates the real data
points and validates the accuracy of the system.
Keywords— Range Monitoring; Theft; Alarm; Radio
Frequency; Wireless

1. INTRODUCTION

Thefts are increasing at an alarming rate and necessary steps
are being taken to prevent them. There are plenty of systems
which are present to detect thefts and burglary. Large systems
are installed in shops and houses to prevent intrusion and
robbery. With advancement in technology, Radio Frequency
!dentiﬁcation (RFID) tags have come into play and every item
inside any store has a tag or barcode associated with it to
prevent its theft by others [1-3]. There are large number of
applications and systems in which RFID technology 1s
employed. Such applications include biometric applications,
parklpg systems, pharmaceutical industries, automobile
tracking and many more [4-7]. In RFID systems, tags

© BBIJTM "July-Dec, 2015", All Rights Reserved

containing electronic information are attached to the objects
which are used for object identification [8]. A duplex
transmitter-receiver sends an inquiry signal to the tag and its
response is read. However, using RFID tags for ot :t
identification is quiet expensive which limits their use to 0.1y
large industries. In today’s age, it is not uncommon to misplace
things and forget where we placed them. Humans have a
tendency to forget, and nothing much can be done to avoid this
as it involves complex neurological functions and processes.
Sometimes the loss of such items creates havoc in one’s life.
To address this problem and to pose a solution, this paper
presents a low cost and efficient range monitoring cum theft
detection system which tracks the items inside the house and
also prevents their theft. The system consists of a transceiver
with distinct addressing modes which can track 256 items one
at a time. It is well suited according to modern day needs and is
economical. It can track items inside a house with a centralized
receiver. Also, for an instance, if such a system is put on our
suitcases while travelling in a train, the theft while passenger is
asleep will trigger an alarm due to the set range and the
criminal could be caught red-handed without even before
fleeing the compartment. This situation could otherwise leave
the bag untracked. Several such important items could be saved
using the system which is handy, inexpensive and worth all the
money.

1. RADIO COMMUNICATION

Radio communication employs radio frequencies of band
ranging from 3 kHz to 300 GHz [9-10]. The radio signals are
received and transmitted by an antenna of proper length [11].
The transmitted power depends upon the distance between the
receiver and transmitter unit and varies inversely with it [12-
15]. The system developed in this paper works on a frequency
range of 434 MHz. The range of operation for the system has
been set to 40-60 m by choosing the proper antenna length.
This range is appropriate for monitoring the range of the items
within a house and preventing their theft. Fig.l shows the
relationship between length of antenna and the working range
of the system.

-
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paper works within a range of 40 to 60 m and length of the
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Working Range
40-60m
Fig.2. Working range of the system
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A Transmitter Unit Design

The plock design of the lrapsmiltcr unit has been shown in
.~ 3. It consists of a microcontroller, addressing switch,

ower Supply unit. encoder, crystal and an antenna. The
addressing switch sets; t‘he address for a particular item which
s an 8-bit data and 2" items can be‘trackcd‘ Each transmitter
fitted with an item 18 a;mgned a particular 8-bit address which
can be changed according to t!u:: requirements. The transmitter
section works on & 5V which is supplied by power supply unit
and the crystal provides clocking to the microcontroller. The
encoder encodes the data to be sent. Fig.d shows the
simulation schematic of the transmitter unit.

B, Receiver Unit Design

The block diagram for the receiver unit is shown in Fig.5. It
consists of a ‘microcontroller, crystal, display unit, alarm,
addressing switch, decoder and antenna. There is a centralized
receiver unit for the system which can have 256 addressing
modes set by the addressing switch. On adjusting the
addressing modes, the receiver is connected to a particular
wransmitter fitted with a particular item, thus the item can be
tracked casily and one can find that whether the item is within
range or not. The display unit consists of a liquid crystal
display which shows the message regarding the status of a
particular item. The decoder decodes the data sent in the
encoded form by a transmitter unit and this decoded data is
processed by the microcontroller unit to take proper actions.
The transmitter unit fitted with an item always remain
connected with the centralized receiver and if the transmitter
goes out of range, an alarm is triggered indicating that the item
has been stolen.

Receiver section also requires 5V for its operation which is
supplied by the power supply unit .The crystal oscillator
provides clocking to the microcontroller. The simulation
circuit for the receiver section is given in Fig.6.

IV. FLOWCHART OF THE SYSTEM

The logical representation of the software algorithm that has
been developed for the system is given in Fig.7. The system
:umializes its peripherals on starting. If the item is within range
i.e. the transmitter and the receiver are in range, a message
showing the status “Item is in range” is displayed on the
display unit. If the connection between receiver and
transmitter is lost that means the item has been stolen, in this
::se the alarm is triggered and status updates to “Item out of
ngc”.

Yoy Diaplay nn
Len

No

Alarm the
hnzzer

I

Display on
L.CD

Fig.7. Flowchart of the system

V. RESULTS AND CONCLUSIONS
In this paper, a range monitoring cum theft detection system
has been presented and implemented on hardware. The system
has been set to a working range of 40-60 m and employs a
radio frequency of 434 MHz band. The signal density
decreases as the distance between the transmitter and receiver
unit is increased. This system employs a simple yet efficient
technique as compared to conventional RFID technology. It
provides a cheap and powerful solution to the most common

problem.

A. Residual plot

Residual plot is a plot between an output and input variables
which is used to show whether the given regression model is
appropriate according to your data. There should not be any
recognizable pattern for the plotted residuals and they must be
random in nature. Uncorrelated residuals are generally
obtained by good regression models. The residual plot for the
developed system has been plotted and shown in Fig.8.

B. Normal Probability Plot

Normal Probability Plot is graphical method which is used to
check the normal distribution of the data. In this case, an
approximately linear pattern is formed which shows that
normal distribution is a decent model for a given set of data.
The normal probability plot for the system is plotted and
shown in Fig.9.

The normal probability plot and residual plot for the system
has been plotted and they validate that the regression model
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Abstract:

Regional Rural Banks are established under

the provisions of an ordinance promulgated on the
26th September, 1975 and the RRB Act, 1976 with
an objective to ensure sufficient institutional credit
for agriculture and other rural sectors. Reforms and
mergers introduced by the Government of India in
consultation with Reserve Bank of India (RBI) and
National Bank for Agriculture and Rural
Development (NABARD) in the years 1994-95 to
2005-06 have yielded positive results in respect of
key performance indicators vuch as number of banks
and branches, capital composition, deposits, loans,
loans and the trend of investments. The objective of
this paper is to investigate whether  the
merger/amalgamation of Regional Rural Banks in
India. Several committees have emphasized the need
to improve the performance of these banks in terms
of resource mobilization, which play an important
role in the rural credit market in India. The study is
diagnostic and exploratory in nature and makes use
of secondary data. The study finds and concludes that
performance of rural banks in India has significantly
improved after amalgamation process which has been
initiated by the Government of .ndia.

Keywords: RRBs, Resource Mobilization, Rural
Credit Market, State Governments, Sponsor, Reserve
Bank of India.
RESOURCE MOBILIZATION OF
REGIONAL RURAL BANKS IN INDIA
INTRODUCTION

Banks play an important role in mobilization
and allocation of resources in an economy. The gains
to an economy depend on how efficiently the banks
perform. Like other commercial organization, the
efficiency of banks is also judged among others by
their profitability. In India, the priorities in banking
operations underwent far reaching changes since the

@ "
9 BBITM "July-Dec, 2015", All Rights Reserved

banking sector reforms have been set in motion.
There had been a shift of emphasis form development
or social banking to commercially viable banking.
Profitability became the main consideration and the
prime mover of the financial strength and
performance of banks. Unlike in the past, all banking
operations gradually came to be measured in terms of
their ability to generate profits.

Regional Rural Banks (RRBs) were established in
our country in 1975 essentially for taking banking to
the doorsteps of rural masses, particularly in areas
without banking facilities. RRBs, were expected to
operate as State sponsored, region based and rural-
oriented commercial banks. RRBs were expected (o
mobilize resources from rural areas and play a
significant role in developing agriculture and rural
economy by deploying mobilized resources in rural
sectors for the needy not conversed by other formal
credit institutions.

In the wake of introduction of financial sector
reforms in 1991-92, the commercial wviability of
RRBs emerged as the most crucial factor in deciding
about their desired role due to their limited business
flexibility =~ with  hardly —any  scope  of
expansion/diversification, smaller size of loans with
higher exposure to risk-prone advances and
professional inefficiency in financial deployment. To
strengthen RRBs and improve their performance
many initiatives have been taken by the Government
and the Reserve Bank of India. As a part of
comprehensive restructuring programme,
recapitalization of RRBs was initiated in the year
1994-95. The process continued till 1999-00 and
covered 187 RRBs with aggregate financial support
of Rs. 2188.44 crore from the shareholders, viz.

Government of India, State Governments and sponsor

banks in the ratio of 50:15:35. Further, the branch

licensing policy for RRBs has been liberalized.
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Regional Rural Banks were cstablished under the
provisom, of an Ordwmance promulgated on the 26th
September 1975 and the RRB Act, 1976 with an
abjective 10 ensare sufficient institutional credit for
agnculture and other rural sectors. The RRBs
mobilize financal resources from rural | semi-urban
areas and grant loans and advances mostly to small
and margmal farmers, agncultural labourcrs and rural
Artisans The arca of operation of RRBs 1s Ihmllcd to
the arca a notfied by Govt. of India covering onc or
more disticts m the State. RRBs are jomtly owned
by Govi of India, the concerned State Gm_.'cmmml
and Sponsor Banks (27 scheduled commercial banks
and one State Cooperative Bank); the 1ssued capital
of & RRH 15 shared by the owners in the proportion of
50%. 15% and 35% respectively

REVIEW LITERATURE

The Imersure available in the working and
performance of RRBs in India is a little limited. The
lnerature oblained by investigators in the form of
reports of vanous commitiees, commissions and
working  groups  established by the Union
Government, NABARD and Reserve Bank of India,
the research studies, anicles of researchers, bank
officials, econormsts and the comments of €conomic
analysts and news is briefly reviewed in this part.
Patel and Shete (1980) of the National Institute of
Banking Management made 4 valuable analysis of
pcrfonmncg and prospects of RRBs. They also gave
# comparative picture of performance in deposits,
branchl Expansion and credit deployment of the ¢o-
operative banks, commercial banks and RRBs in 4
specified arca. NABARD (1986) published A study
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Kammkae‘“m raising their mcome. producty,,
Mm:\i:::nt and use of modern practices nd
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Kumar Raj (1993) carned (_mt a study on Fhe.i”p""

“Girowth and Performance of RRBs in H?"‘,ﬁmﬂ_ Oim

the basis of the study of RRBs of Haryana. it is g

that there was an €nOTMOUS INCFEAse in deposits ung

outstanding advances. The researcher felt the need ¢,

increase the share capital and to ensure efficient s o
distribution channels of finance to beneficiaries. 4
K. Jai Prakash (1996) conducted a study with the
objective of analyzing the role of RRBs in Economy;

Development and revealed that RRBs have beey
playing a vital role in the field of rural development,
Moreover, RRBs were more efficient in disbursal of
loans to the rural borrowers as compared o the
commercial banks. Support from the s
Govemments, local participation, and proper
supervision of loans and opening urban branches
were some steps recommended to make RRBs further
efficient. L.K Naidu (1998) conducted a study on
RRBs taking a sample of 48 beneficiaries of rural
artisans in Cuddapah district of Andhra Pradesh state
under Rayale Seen Gramin Bank. In this study, it was
concluded that the beneficiaries were able to find an
increase in their income because of the finance
provided by the bank. According to Nathan, Swami
(2002), policies of current phase of financil
liberalization have had an immediate, direct and
dramatic effect on rural credit. There has been 4
contraction in rural banking in general and in priority
sector ending and preferential lending to the poor in
particular,

Chavan and Pallayi (2004) have examined the
growth and regional distribution of rural banking
over the period 1975-2002. Chavan’s paper
documents  the gains  made by historical

study
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underprivileged region of east. no
part of India during the period of social and
development banking. These gains were reversed in
the 1990s: cutbacks in rural branches in rural credit
deposits ratios were the steepest in the eastern and
northeastern states of India, Policies of financial
liberalization have unmistakably worsened regional
inequalities in rural banking in India. Professor Dilip
Khankhoje and Dr. Milind Sathye (2008) have
analysed to measure the variation in the performance
in terms of productive efficiency of RRBs in Indig
and to assess if the efficiency of these institutions has
increased post-restructuring in 1993-94. As none of
these studies analyze tt » performance afier
amalgamation took place in t.e year 2006, there is a
need for carrying ot the present study. Customer
Service in Regional Rural Banks (2014) Reserve
Bank, as the regulator of Regional Rural Banks
(RRBs), has been actively engaged from the very
beginning in the review, examination and evaluation
of customer service in RRBs by means of various
guidelines issued from time to time to the RRBs. On
review it is felt necessary to issue additional
instructions to RRBs on other rreas of customer
service aligning with those issizd to Scheduled
Commercial Banks. These guidelines would be
required to be complied by Rh3s in addition to
instructions already issued on Custorser Service from
time to time.

L SCOPE OF THE STUDY

rtheast and central

The present study will analyzed the resource
mobilization of Regional Rural Banks in India
through the growth of deposits.

I1. OBJECTIVES OF THE STUDY

The Following are the Objectives of the
Study.

% To analyze the source outline of
RRBs in India

% To study the Time and Demand
Deposits of RRB’

% To offer suitable suggestions on
the basis of the findings of the
study.

III. METHODOLOGY

The study is purely based on the secondary
data only. The data required for the study are
collected from the Reports on Trends and Pro_grc_ss of
the Banking in India, Government publications,
Books, Journals, Websites and so on.

Iv. PERIOD OF THE STUDY

© BRI "July-Dec, 2015", All Rights Reserved
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The study COvers a period of f
from 2000-01 to 2013-14, ’ T

V. PLAN OF ANALYSIS
The researcher has used the

percentage, Growth rate,
trend analysis

statistical toolg like
compound growth rate,

VI CLASSIFICATION OF TOTAL
DEPOSITS OF RRBs IN INDIA

Table 1 shows the classification of total
deposits of RRBs in India during the study period.
From the Table 1, it is understood that the
total deposits of RRBs in India has increased from
Rs.37027 crores in 2000-01 to Rs.241791 crores in
2013-14. The proportion of demand deposit of RRBs
in India varied between 17.55 per cent in 2000-01
and 53.78 per cent in 2013-14 and the highest
proportion of time deposit of RRBs in India has
decreased from 82.45 per cent in 2000-01 to 46.22
per cent in 2013-14,

VIIL. GROWTH OF DEMAND
DEPOSITS OF RRBs IN INDIA

The detail regarding the growth of demand
deposits in RRBs in India is presented in Table 2.

Demand deposits of RRBs and its growth rates are
shown in Table 2. The demand deposits increased
from Rs.6499 crores to Rs.130040 crores between
2000-01 and 2013-14. The growth rate of demand
deposits has varied between 18.73 per cent and 9.36
per cent during the study period. The compound

growth rate of demand deposits is 36.24 per cent over
the study period.

VIII. GROWTH OF TIME
DEPOSITS OF RRBs IN INDIA

Table 3 given below presents the growth
rate of time deposits of RRBs during the eleven years
period of the study.

From Table 3, it is found that the time
deposits of RRBs witnessed an increasing trend
dufing the study period except in the year 2005-06.
During the study period, it have ranged between
Rs.30528 crore and Rs.111751 crore. The growth
rates of Time deposit have varied between 16.29 per
cent and 20.37 per cent. The compound growth of
time deposits of RRBs in India is 5.40 per cent during
the study period.
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IX. GROWT
H OF TOoT
T'AL
DEPOSITS oF RRBs IN INDIA

Table 4 presents
. > the growth of Total
deposits mobilized by RRBs during the study period.

. It is clear from Table 4 that the total deposits
increased from Rs.37027 crores 1o Rs.24179] crores,
between 2000-01 and 2013-14.The compound growth
rate of total deposits is 16.10 per cent. The growth
rate of total deposits have varied between16.73 per
cent and 14.46 per cent during the rescarch period.

X. ANALYSIS OF DATA

XLI1. TREND ANALYSIS

The deposits and advances of RRBs in India have
been analyzed by the method of least square and
predicted for the future year 2025. The trend values
of RRBs have been estimated by using a linear trend

equation as given below.
Yc= atbx

Where Y =  Deposits and advances of RRBs in

crores.
X = Time variable
‘a’ and ‘b’ are parameters to be estimated.
Yec computed trend figure for period x.

The above trend equation has been estimated
by the method of least squares. The value of ‘a’ and
‘b* are determined by solving the following two
normal equation:

2y=Na+b¥x - (1)
2Xy=NEx+byx’—— (2)

Where N=Number of years of which data i
that is 14 years, R

The x values for the year 2000 to 11
1,0,1234 and 5. are -5,-4,-3,2 .

Since ¥'x=0 the above two normal equations are
2y = Na
a = YyN
b= Yxyyx?

©BBUTM "July-Dec, 2015" 4y Rights Regepyey
erve,

linear trend equationg the
. the above ;
wm; lhc] hc:poofr deposits and advances of RRBg ;
trend values L
india have been compute
. 1 line trend i
Lquation 10 straight line I

YFH-H)X
Since £x = 0
2= SyIN= 1532893/13
a=117915
sxy= BLX
b= Sxy/E, K= 3017587/182

Y, = 84597+ 12431X
The equation to the straight line trend is

y 2025 = 117915+ 16580(17) = 399775

total deposit in the year 2025 would be Rs. 399775

Crores.

XI. FINDINGS

The Total deposits of RRBs comprises
Demand deposits and Time deposits

1. The growth rate of demand deposits has
varied between 18.73 per cent and 9.36 per
cent during the study period. The compound
growth rate of demand deposits is 36.24 per
cent over the study period.

2. The growth rates of Time deposit have
varied between 16.29 per cent and 20.37 per
cent. The compound growth of Time
deposits of RRBs in India is 5.40 per cent in
during the study period.

XIL  SUGGESSSIONS

4. To increase the deposits, the bank

should organize “Deposits Week”

b aAnd take steps to mobilize deposits.

© S regards deposits, the current

r(:‘eposns Carry zero rate of interest.

herefore  the banks have to

concentrate on mobilizing current
deposits,

€. To maintain 3 steady growth rate of

Ic)leposits, it is recommended that the
anks shoyld come forward to offer



some subsidiary services like
marketing assistance, technological
assistance, and insurance facilities,
export facilities and so on, to the
customers,

The share capital of the banks must
be increased in order to make
themselves competitive,

€. There is a need for proper planning
specific
considering

with

objective
the potential

after

XII1.

peculiar characteristics of people in
the area of operation. RRBs should
make it a policy to exploit the
potential available for deposits.

CONCLUSION

The performance of deposits of RRBs has
showed a decreasing trend. The trend value of total
deposit of RRBs for the year 2025 would be Rs.

399775 crores.

Table 1: Classification of Total Deposits of RRBs in India (Rs in crores)

Year Demand Deposits : Time Deposit | Total Deposit
2000-01 6499 30528 37027
(17.55) (82.45) (100)
2001-02 7716 35504 43220
(17.85) (82.15) (100)
2002-03 8802 39544 48346
(18.21) (81.79) (100)
2003-04 11019 45991 57010
(19.33) (80.67) (100)
2004-05 17330 44813 62143
(27.89) (72.11) (100)
2005-06 42186 29143 71329
(59.14) (40.86) (100)
2006-07 50886 32261 83147
(61.20) (38.80) (100)
2007-08 59059 40036 99095
(59.50) (40.40) (100)
2008-09 73124 44860 117984
(61.98) (38.02) (100)
2009-10 83971 61064 145035
(57.90) (42.10) (100)
2010-11 100326 65906 166232
(60.35) (39.65) (100)
2011-12 108900 77400 186300
(58.45) (41.55) (100)
2012-13 118904 92339 211243
(56.29) (43.71) (100)
2013-14 130040 111751 241791
(53.78) (46.22) (100)

Table 1, Source: RBI Re;aﬂ on Trend and ngr_ea;u/ba—;mng inIndia

Note: The figures in the brackets are per cent to total

Table 2;

—— e

Growth of Demand Deposits of RRBs in India (Rys in crores)

©BBLITM "Ju!y—l.)ec,

2015", All Rights Reserved
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2000-01
2001-02
200203
200304
200403
200506
200607
200708
200800
2000.10
201011
2011-12
2012-13
201314

| 6400

7716
RRO2
11me
173230
42186
SORRA
59059
73124
R107]
100326
10%900
118904
120040

[Doerbwe |
! 1217 18.73
1086 1407
| 2217 25.19
6311 57.27
| 24856 143 4
| R700 2062
| 8173 16.06
| 14065 23181
10847 14.83
16355 19.48
8574 855
10004 9219
11136 9.36

—_ —
c nn'q'w;lund Growth Ratc=36.24 %
Source RE] Report on Trend and Progress of banking in India

Tabic 3: Growth of Time Deposits of RRBs in India (Rs. in crores)

Year

l'ime Deposits

200001 ‘30528
20061-02 33504
200203 | 39544
2003-04 | 4599)
2004-05 | 44813
200206 | 29143
2006-U7 32261
27Ok | 40036
2008 (4 | 44860
200914 | 61064
2010-1] [ 65506
w1112 N

| 2012413 | 92339

| 2013-14

L1175)

( umpuuud Growth Rate 5 40% B

.Snurce REI Repun’ va Trend ang P;(,.gm 53 Of bk mg in

—— ]

'_I ncreases/
Decrease

4976
4040
6447
1178
-15670
3118
| 7775
4824
16204
4541
11494
14939
18812

Growth Rate (%)

16.29
1138
16.30
-2.56
-34.97
10.69
2410
12.05
36,12
7.93
1744
19.3¢
20.37

Indig ~—

Table 4: Growty of Total Deposity of RRBs in lndia (R ; ) Crores)
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| 2005-06
| 2006-07
i 2007-08
2008-09
| 200910
2010-11
2011-12
2012-13
2013-14

] Total Deposits

37027
43220
48346

| 57010

62143
71320
Ri147
00105
117984
145035
166232
1.86300
211243
24179]

S|

Decrease

6193
| 5126
R664
EIEE
9186
11R18
1 5048
I RRRY
27051
21197
20068
24943
30548

Increases/

Dec, 2015

| Growth Rate (%)

| 16.73

i1 86
17.92
9 .00
14 78
1637
19.18
19 06
2293
14.62
1207
BER
| 14.46

Compound Growth Rate = 16.10%

Sowurce: RBI Report on Trend and Progress of banking in India

Table S: COMPUTATION O¥F STRAIGHT LINE TREND OF TOTAL DEPOSIT OF RRBS IN INDIA (Rs.

mn Crores)
Year Total Deposit | X X Xy
| 2001-2002 43220 -6 36 -259320
' 2002-2003 48346 5 25 241730
2003-2004 57010 4 16 228040
2004-2005 62143 3 9 -186429
2005-2006 71329 L 4 142658
2006-2007 83147 -1 1 83147
2007-2008 99095 0 0 0
2008-2009 117984 1 1 117984
2009-2010 145035 2 4 290070
2010-2011 166232 3 9 498696
2011-12 1,86300 4 16 745200
2012-13 211243 JE 25 1056215
2013-14 o491 6 36 | 1450746
Total | 1532893 0.00 | yx'= | Yxy=3017587
182.00

O BBUTM "July-Dec, 2015", All Rights Reserved

Page 87



“Bodh", BBJITM, ISSN: 2454-8421, Volume 1, Issue 1, July-Dec, 2015

REFERENCES

i.

il.

iii.

v,

Vi.

vii.

Grewal.P.S, “Rural Banking in India”,
Kalyani Publishers Ludhiana, 1965.

Seshaiah.K, “The lead Bank Scheme — An
Empirical Evaluation”, Rainbow

- publication, Coimbatore, 1985.

Sonara.C.K, “Regional Rural Banks in
India”, Anmol publications Pvt. Lid., New
Delhi, 1998.

Gupta.S.P, “Statistical Methods”, Sultan
Chand & sons, New Delhi, 2004, pp. 1168.
Yadav, B.S “Role of Regional Rural Bank
in Rural Development”, Shree Publishers
and Distributors, New Delhi, 2005, p.4.
Gupta.S.P, “Statistical Methods”, Sultan
Chand and Sons, New Delhi, 2005, pp.613-
618

Acharya, S.C and Mohanty, AS
“Operational Analysis of Regional Rural
Banks”, Kalpaz publications, Delhi, 2006,

p9.

viil.

Xi.

Xil.

xiii.
Xiv.
Xv.

xvi.
xvil.

Natarajan.S. and parameswaran.R, “Indian
Banking”, 3 Edition, S.chand and com
blication, 2007.

g;cd Ibrahim.M., “Performance
Evaluation of Regional Rural Banks in
India”, International Business Research,
Vol.lIl No.4, 2010. '

Tejani Rachana, “Financial Inclusion and
Performance of Rural Co-operative
Banks in Gujarat”, Research Journal of
Finance and Accounting, Vol.II No.6, 2011,
Dhaliwal, Navkiranjit kaur , R.S. Political
Economy Journal of India Vol. 18 No. I,
2013

Financial Stability Report (including trend
and progress of Banking in India 2013-14
issue no. 10)
www.finance.indiamart.com/investment-in-
india/regional-rural-bank-india-html.
www.business.mapsofindia.com/rural-
economy/development/regional-banks.html.
www.reports.rbi.org.in
www.google.com
www.bulletin.rbi.org.in



(13 " L bl "’
Bodh”, BPIT's International Journal of Technology & Management -‘;SQL{'

) I‘\‘SN 2_4*4842] Volume 1, Issuc I, July-Dec, 2015. Page 89-94

Network Security Issues with ECC and El-
Gamal based Threshold Cryptography

Shailendra Singh Gaur
Assistant Professor, 1T. BPI T, G.GS.LP U .New Delhi. India Shailendra, gaur08(agmail.com
Neha Jaitly

Samruddha F til
B Tech CSE, G.G.S.1.P.U, New Delhi. India. Samruddhal40 | (@gmail.com

ABSTRACT: Network security issues with EI-
Gamal and ECC based Threshold Ci ryptography is a
comparative analysis of the various cryptographic
algorithms that provide efficient security to a
network and guarantees delivery of data with
reinforced encrypted security. A comprehensive
study of these algorithms provides us with the
selective information regarding their characteristics
and appropriate applications. In this paper we have
collaborated the encryption decryption and key
generation techniques required for the operation of
aforementioned cryptographic algorithms. In this
paper we study diverse security issues to cloud and
variety of cryptographic asymmetric key encryption
algorithms adoptable to better security for the cloud
& a dewagiled study of these encryption techniques
over each other

Keywords: ECC: Ellipric Curve Cryptography, TC:
Threshold Crypiography, GMP: GNU Multiple
Precision. Cloud Computing Technology (CCT)

[LINTRODUCTION

Issues in relation of network security have largely
been addressed as the topmost priority whenever the
installation of any network is completed. The optimal
functional capabilities of network are enhanced by
the employment of a security system which includes
cryplographic  characteristics.  Ellipuc  Curve
Cryptography (ECC) and El-Gamal cryptosystem are
the most primer algorithms that can be incorporated
in any network system. Further for meliorating the

©BBITM "July-Dec, 2015", All Rights Reserved

security of these algorithms, their integration with
threshold cryptography schemes is essential. With the
advent of threshold cryptography as an integral part
of these algorithms the difficulty of these algorithms
has inreased substantially. Further this integration
leads tc the development of assorted algorithms such
as RSA, Elliptic Curve Cryptography and El-Gamal
based .n Threshold Cryptography algorithms
consisting of significant and critical properties which
can cater extensive number of applications.

In the field of applied cryptography, Asymmetric key
cryptography is most preferred because of its
distinctive approach towards provision of hard to
break security to various platform independent
softwares. To secure the data the cryptographic
algorithms are developed under the various standards
which are previously set by researchers of elite
internationally famed and recognized organizations
and institutions.

Thus, development and  application of any
cryptographic algorithm is done taking the regard of
these standards or the algorithms are taken as flawed
and breakable. Since there has been a large number
of algorithms developed by a numerous esteemed
rescarchers  with  proper testing and reverse
engineering, the formulation of any new algorithm to
be accepted by the International standards is bound to
be made keeping in mind the rules and regulations
which are mandated by them. Failing to abide by the
standards will not lead to the acceptance of the
algorithm as it will be reverse engineered or broken
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efficiently. A correct and approved algorithm only

Provides a system or data with (he required security
to protect it. [1] |

II. CRYPTOGRAPHY IN NETWORK SECURITY

_Nclwnrk security issues are making a tremendous
mmcrease in the various dynamic, static or ad-hoc
networks. These issues can be very well contained
and handled by employing many cryptographic based
algorithms  schemes  into the  key generation,
encryption and decryption of various sensitive data
that need to be provided with cfficient sceurity
Bmad]_\' these cryptographic algorithms are classified
mto  three sub-groups namely RSA, ECC and
Threshold. The diverse domain of the network
security 1ssues pave way for the application of these
algorithms with respect to the degree of security
required.  The  comprehensive  analysis  and
comparison of these cryptographic algorithms are
essential for the determination of specific applicable
algorithm to be employed to the respective network
issues faced by the network.

Cryptographic
Algorithms

Elliptive Curve Threshold
Cryptography Cryptography|

Fig 1: Classification of Cryptographic algorithms

A. Distributed Cryptography and Threshold
Cryptosystems

Threshold cryptosystems are based on the alteration
of the information. These alterations in the
information to be transmitted are done such that it is
fragmented into a number of information and
distributed among bunch of collaborating computers.

The formulation of threshold cryptographic systems
is such that the generation, computation and the
distribution of the secret key required for the
encryption and the decryption process is to be done in
such a fashion that only certain number of trusted
parties among all the parties is required to perform
the same. This marks as a necessity for the generation
of appropriate secret keys which are intended for the

o enT-Dec, 201 5" All Rights Reserved

purpose of distribution.  Advantage of quch
cryptographic scheme allows the greater rciiahil:ly
towards the security of the data and protection from
malicious party whose intent is 1o disrupt
significant data fransaction. 2]

In order to share and distribute a secret among ,
category of trusted parties, there are regulation
which are to be ahided. the secret is carefully
distributed to t+1 parties and only the honest t partjeg
can formulate the secret. The condition is met s;ch
that no group of dishonest parties can deduce the
secret even if provided with credible information
about the secret itself. Here the generation of the
sceret can be interchanged with the generation of 4
message or a digital signature of the system.[3][4)

B. El-Gamal Encryption

Taher's El-Gamal proposed a cryptosystem based
upon Deffie-Hellman key exchange. It incorporates
an cncryption scheme described over a cyclic group
‘G’ whose difficulty is in direct correlation with
certain problem in ‘G’. In order to have a plaintext
encrypted with two prime numbers say a and b which
satisfies the condition a=2b+1. The cyclic group ‘G’
mentioned above is taken as a subgroup of Z°, - | | <
i<a-l}. Adding to this, g will be the generator of
the group. This generator g provides for the
development of the public key K. Here K = (ab,g.c)
where ¢ = g“ mod a.

The plaintext m is converted to the El-Gamal
cyphertext E(m) using the combination of the public
and the private key. E(m) is often represented as a
pair of (g* , mc*) . Here the x is chosen randomly
from Z',. The decryption of the cyphertext E(m) 1s
done by the computation of ( mc*/ g* ). [5]

I11. CLOUD COMPUTING

Cloud computing technology (CCT) is the next stage
in progression of the Internet. It's a web-based
computing in which huge gatherings of remot©
servers are organized to permit the centralized
information storage, and online access to compulet
services or resources [6].CC is an innovation n
which we can use the IT related capacity (server:
system, resources, database servers etc) on interest
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basis, and pay for just utilized services not for all as
we do in paying any bill according to the utilization.

The fundamental objective of CCT is to offer
financially savvy, high effectiveness, dependability,
adaptability, accessibility of assets, on demand
access, utilization of resources over web, their online
conirol & setup. It doesn't oblige introducing a
particular bit of programming to get (o or controlling
cloud application. Cloud assets are accessible over
the system in a way that gives autonomous access to
any kind of client.[7]

LeEN H
Ll 8 _—

TUENT \r"— e \\
T *”/.m_w. N\
| N
| ( r.uplr\>
| —
( --:L_EEHT_\-“."J
i e

Fig.2 Basic architecture of Cloud Computing
Technology

Guaranteeing the security of stored information is the
most difficult issue in the cloud environment. This
security has been separated to a few parts and a
standout amongst the most essential parts is keeping
up security in the servers of cloud computing
suppliers. Hence, applying a cryptographic system
for authorized client is the most famous existing
answers for understanding security issues and
expanding the reliability of the cloud environment.[8)

As indicated by essentialness of imparting ideas in
cloud computing, Symmetric-key  encryption
calculations may not be suitable in these situations
because of the private key offering in communication
between clients. As indicated by this, Asymmetric-

© BBIJTM "July-Dec, 2015", All Rights Reserved

key (open key) cryptography calculations have been
recommended by a few scientists for encoding
information in cloud servers and Threshold
cryptography is the most viable and prominent
Asymmetric-key encryption system, when compared
with others schemes that can be used for bath
encryption and digital signature schemes [9].

IV. GMP SOFTWARE FOR ENCRYPTION AND
DECRYPTION

GNU is a free arbitrary precision arithmetic Library.
It operates on signed integers, rational numbers and
floating point numbers. As such, there is no particular
limit to the precision except some which are imposed
by the available memory we are working on. The
main target applications of GMP are cryptography
applications and research, Internet Security, etc. GMP
uses highly optimized algorithms which results in
very high speed of execution. It is designed to be as
fast as possible for both small and huge operands.
The speed is achieved by using full words as basic
arithmetic type, also using highly optimized assembly
code for the most common inner loops for a lot of
CPUs.

GMP's main target platforms are Unix-type systems,
such as GNU/Linux, Solaris, HP-UX, Mac OS
X/Darwin, BSD, AIX, etc. It also is known to work
on Windows in both 32-bit and 64-bit mode. GMP
has a great set of functions which have a regular
interface. The basic interface is for C but wrappers
exist for other languages including Ada, C++, C#,
OCaml, Perl, PHP, and Python. GMP is part of the
GNU project (although its website being off gnu.org
may cause confusion), and is distributed under the
GNU Lesser General Public License (LGPL). GMP
is used for integer arithmetic in many computer
algebra systems such as Mathematics and Maple.

It is also used in the Computational Geometry
Algorithms  Library (CGAL) because geometry
algorithms tend to ‘explode’ when using ordinary
floating point CPU math.[10]
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Fig 3. A program below compules the value of
7612058254738945 x 926359112843908 .

IV. CLOUD COMPUTING ISSUES IN NETWORK
SECURITY

Cloud computing permits clients to accomplish the
computing power not limited to their own particular
physical space. Cloud computing faces generally as
much security dangers that are presently found in the
current stages of internet. These vulnerabilities come
in different structures [11];

Failure in cloud service provider Security: A Cloud
is great when there is a decent security gave by the
merchant (o the clients, Supplier ought to make a
decent security layer for the client and client and
ought to verify that the server is generally secured
from all the outer dangers it may run over.

A. Data Security Issues

Integrity: It embodies the accompanying cases, when
some human blunders happen when information is
entered, Lapses may happen when information is
transmitted from one machine then onto another,
Programming bugs or infections can likewise make
infections. In this manner there is a need of some
information respectability strategy in distributed
computing,

* Confidentiality (Data Access Control):
Some of the time private information can be
illicitly accessed because of absence of

© BBIJTM "July-Dec, 2015", All Rights Reserved
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gecured information access cantro). ”c“‘.‘am
information in a distributed C"""D'Jling
environment develops as significant i‘a‘auc-:
concerning  security in a cloyq hased
framework. Information cxists for quite
while in a cloud, the higher the danger of
unapproved access.

o Trust (Data theft): Distributed COmputing
uses outer information server for Cost
effective and adaptable for operation Sh
there is a Chance of information cap he
stolen from the outside server.

e Availability (Data Loss/Leakage
Information misfortune loss is an intense
issue in Cloud environment. Regardless of
the possibility that everything is secure,
imagines a scenario where a server goes
down or crashes or assaulted by an infection,
the entire framework would go down and
conceivable information misfortune may
happen. The clients won't have the capacity
to get to those information's on the grounds
that information is no more accessible for
the client as the seller close down.

B. Hardware Related sec urity issues:

* Hardware interruption: either as
consequence of wear-and-tear, maturity or
unplanned harm.

* Hardware theft: Theft of hardware and/or
information or its media

* Hardware modification: Many intruders
cause change in the hardware configuration
which resist the hardware to work normally
[12].

C. Software related sec urity issues:

*  Insecure

Application Programming
Interfaces: Cloud services permit third party
access by uncovering application

Programming interfaces; however numerous
engineers and clients don't effectively secure
the keys to the clougd and their data [13].

*  Programming interface keys are utilized by
cloud services o recognize third party
applications utilizing the services. If
suppliers are not watchful, an assailant with
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access to the key cap result

) mn a denial of
service

* Defacement: Defacement i a form of

vandalism in which a website is stamped by

!'nackt?rs who are attempting to make their
imprint.

V1. CONCLUSION AND FUTURE AREAS OF
WORK

In conclusion, we address the benefits of employing
an El-Gamal based Threshold Cryptographic (EG-
TC)  algorithm by carefully providing the
implementation of the algorithm through the GMP to
In order to achieve a network model which has
sophisticated network security characteristics, it is
important to have a structured cryptography based
security protocol which lays emphasis on
employment of impregnable and dynamic algorithms
to counter attacks and preserve valuable data from
being compromised.

A. Cryptographic Separation of Information:

All the threats have high cffect on the security
component of cloud computing. Here we just manage
subtle element examination of data security issues of
cloud computing which is Confidentiality of
information for the cloud environment. The assurance
of individual data or/and sensitive information, inside
within cloud environment framework, constitutes a
significant component for the fruitful deployment of
Saas (Software as an administration) and Aaas
(Application as an administration) models.

Cryptographi: Separation, in which processes
computations and data are concealed in such a way
that they appear intangible to outsiders [14].
Confidentiality and integrity, privacy of data can be
secured through encryption. Here our focus is to
derive solution of cloud computing security issues
“confidentiality”, from asymmetric cryptography.

B. Asymmetric Cryptography for networks cloud
computing provide following features:

o  Authentication: The control of authenticity,
identification process & exchange of
information with electronic means.

© BBIJTM "July-Dec, 2015", All Rights Reserved
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Authorization: The verified access to assets,
database and informational frameworks, as
per the client's consent rights and the roles.

* Confidentiality: The assurance of data either
locally stored or during its transmission,
from unauthorized access/users.

* Integrity: The assurance of data either
locally stored or during transmission from
unauthorized modification. [15]
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