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Medicinal Plants as a Source of
Livelihood in Arunachal Pradesh

Tashi Dorjee Bapu and Gibji Nimasow

sunachal Pradesh is a tribal inhabired area where the way of living is
pectly or indirectly based on the natural vegetation or environment.
e mountainous region of Arunachal Pradesh is endowed with rich
v of medicinal and aromatic plants of IUCN listed species. The
rests of Arunachal Pradesh harbours over 5000 species of plants, over
80 birds. about 85 terrestrial mammals, and a large number of butterflies,
gects and reptiles (http://arunachalpradesh.gov.in/forest htm). Medicinal
ants are an important source of raw material for traditional medicines
d a large number of people derive employment and income from the
flection, processing and trade of these plants (Sarma and Sharma, 2014).
dmost 80 per cent of world population relies upon plant based traditional
edicines for primary health care (Gopal et al., 2014), Besides, the
dicinal plants are also used in modem drug discoveries across the
tld. Fifty plant species belonging to 29 families have been reported
om West Kameng district of Arunachal Pradesh that are used for treating
human and 3 veterinary ailments (Namsa ef al., 2011). Despite
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Credit Card Fraud Detection Using Fuzzy ID3

S Md. S Askari
Department of Computer Science and Engineering
Rajiv Gandhi University
Arunachal Pradesh, India
askari.sikdar® gmail.com

Abstract—By the exponential growth of Credit Card user
the frandulent transactions also have increased dramatically.
The genuine transaction and frandulent transactions are almost
similar, so it is very hard to discover a fraundulent transaction
form the genuine one. In this paper we have proposed fraud
detection algorithm based on Fuzzy-1D3. Intermediate nodes we
split wsing attribute having highest information gain. The leaf
nodes classifies the transactions as frawd,doubtful or normal
Experimental result exhibits that the technique is efficient one
in detecting frauds.

Kevwords—Cramming, Triangulation, Fuzzy-ID3, Information
Crain

I. INTRODUCTION

The credit card frand is a fraudulent transaction by an
unauthorized person for his personal interest and the authorized
card holder and the card provider totaly unaware about the
transaction for the moment.Credit card fraud is a wide-ranging
term for theft and fraud committed using a credit card or any
similar payment mechanism as a frandulent source of funds in
a transaction. The purpose may be to obtain goods without
paying, or to obtain unauthorized funds from an account
Credit card fraud is also an adjunct to identity theft[26].
Bankers and the commercial establishments are the victims
in most of the cases, as the bank authorities do not have the
options for the physical verfication of users of the card.

The Following are the different ways of credit card
frauds:[3]

+  An act of criminal deception { Mislead with intent)by

use of unauthorized account and/or Personal Informa-

ton.

& [llegal or unauthorized use of account for personal
gain.

s  Misrepresentation of account information to obtain
goods andfor service.

«  Simple theft and Counterfeit the card.

« Card is never received by the genuine owner.

In Germany over the past few years the usage of credit cards
have been increasing. The market for credit cards and debit
cards has been grown by 23.3% from 2004 to 2009[6]. The
Indian credit card market is in its growth phase, it recorded a
growth of about 30% a year. Debit cards are growing at 40%.
The RBI data put total electronic transaction in the country at
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aver ¥ 2,35,000 crores in 2006-07. This increased to T 3,60,000
crores in the first 10 months (April-Tanoary) of 2007-08. At the
end of April-JTanuary2007-08, all of us together held about 27.5
million credit cards transacted ¥ 47,476 crores through these
cards in 10 months of the year[5]. And as per the RBI statistics
the amount of transaction done by Credit cards at Point of
Sale in January 2012 is ¥ 88676.99 million, in January 2013
is ¥ 113920.3] million and in January 2014 it is ¥ 141620.33
which indicates a huge increase of credit cards user[15].

As the number of users are increasing frauds are also
exponentially getting increased though the researchers have
developed different technigues to detect the fraud transactions.
The review of Bolton and Hand[4] have given a depth study
of the existing techniques in fraud detection. And it is ob-
served that as the fraud detection problem is a classification
problem, mostly the Nural Networks, Rule based approaches,
Data Mining techniques and HMM are used to deal with
the fraud detection problems. Maes er al[12]have used two
machine learning technigues: Artificial neural networks with
Feed Forward Multi-layer Perceptron that consists of different
layers of perceptrons which are interconnected by a set of
weighted connections and Bayesian belief networks in credit
card fraud detection. Their idea was to provide some com-
putational learner with a set of training data consisting of
some feature values on which fraud detection to be run. After
4 leamning process the program will correctly classify a new
transaction as fraudulent or not fraudulent given some features
of that transaction. Gadi et al.[8] have used Artificial Immune
System({ALS) in credit card fraud detection with optimized and
robust set of parameters for the best results over other methods.
The effectiveness of AIS is compared to other techniques
and found beneficial. Aleskerov et al[l]have proposed the
CARDWATCH, a database mining system used for credit
card fraud detection. It trains the nural network with the past
transactions of the customer and then the current spending
behavior 1s observed to detect the frauds. Halvaiee er al
[9] using the Hadoop and AIS based on human immune
system have introduced a new model called AIS-based Fraud
Detection Model{ AFDM). They have used an immune system
inspired algorithm({ATRS}and have improved the algorithm for
fraud detection. Olszewski[16] have proposed fraud detection
system visualizing the user activities on self organizing map
S0OM which is a method of mapping a high dimensional data
into a 2-dimensional map of neurons and classifying based on
threshold value which works for multiple frauds. Dorronsoro
et al.[7T] have developed a model based on neural classifier
named Minerva that has number of rating modules and only the
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core modules have nural rating functions. Fishers discriminant
analysis classification procedure is combined with the nonlin-
ear projecting capabilities of multilayer perceptrons(MLP)for
constructing the neural module of Minerva for credit card
fraud detection. Sveda et al.[23] have used the Granular Nural
Network(GNN) with rule based approach and fuzzy nural
network., The fuzzy nural network is trained with training
dataset which in turn produces fuzzy rules for checking the
transactions. Srivastava et al.[22] have modeled the credit
card transaction process using HMM which they have used
as Fraud Detection System. The FDS will receive the card
details and transaction amount to check authenticity. The FDS
concern only on price range which is classified into low(l),
medium({m), and high(h) and used as observation symbols of
the HMM for detection of frauds. fver er. al[10] have also
used HMM and modeled the sequence of operations in credit
card transaction processing using HMM to detect frands. The
HMM is trained with the normal behavior of the card holder
then the this trained HMM checks the incoming transactions
if it is not accepted with sufficiently high probability, it is
considered as fraud. Panigrahi er. al[17] have developed a
Behavior-based 6—tuple {System,C, P, 8. 8} frand
detection Model. where System is the target system, C is
the set of credit cards, P is the set of profiles of Card
holders, i,,l(]"f';} is the suspicion score of the 7** transaction
T_?p; on card Oy and p is the time gap from the previous
transaction on the same card, #pp is the lower threshold,
where 0 < 0pp < 1 and #pp is the upper threshold, where
0 < #pr = 1. Initial beliefs are assigned to cach incoming
transaction to determine its deviation from a normal profile.
Dempster—Shafer theory is applied to get the overall belief
by combining the initial beliefs. Bayesian learning is used
to strengthened or weakened the overall belief based on its
similarity with the fraud or genuine transaction history. Shahin
and Durman|20] have developed seven alternative models based
on decision tree methods and support vector machine methods
and then the performance of the classifier models are checked
for different data sets with different sizes. The decision trees
they have used are C5.0, C&RT and CHAID and the SVM
with polynomial, sigmoid, linear and RBF kernel functions
are used. The decision trees attempt to separate the records
into mutually exclusive subgroups. Sahin er al[21] to detect
fraud transactions proposed a new cost-sensitive decision tree
induction algorithm which at the time of selecting splitting
attribute at each nonterminal node minimizes the misclassifica-
tion costs. Proposed new cost sensitive metric Saved Loss Rate
SLE to evaluate the performance. Misra and Dash[13] have
implemented MLP, Decision Tree and Chebyshev FLANN
three different approaches and compared the results for eredit
card fraud detection. The chebyshev Functional Link Artificial
Neural Network is a single layer neural network in which the
original input pattern in lower dimensional space is expanded
to a higher dimensional space by using a set of orthogonal
functions[14], [18]. After implementing all these three they
have compared and shown that MLP outperforms both the
Decision Tree and Chebyshev FLANN for Credit card Fraud
detection. YU and Wang[27] have proposed a model using
outlier detection based on distance sum, that mines the fraud
transactions as outliers. They have defined Outlier as: Data set
T = {t;, ta. tq, e t,} U is one data object, If the p parts of

data set named § in data set is far way from object U, 5 = T,
[T, then U is Qutlier.

From the literature it is found that most of the researchers
have used different form of Artificial intelligence and Data
Mining Techniques, like MNural Networks, Hidden Markov
models, Outlier based FD), Behavioral based Decision Tree
cte. After going through the existing works we feel the need
of mathematical solution for the Fraud detection. As the frand
detection itself is a classification problem, we found Fuzzy
Logic based decision tree ID3 a suitable technique to develop
a more effective fraud detection system. In this paper we
have chosen the attribute from the dataset of credit card
transactions for which the information gain is highest among
all the attributes of transactions for splitting node in decision
tree creation process. And the leaf node of the decision tree
will classify the transactions either as fraud or normal. We
prioritize to focus on in no cost the fraud transactions should
be classified as normal. We also have discussed the results to
show the effectiveness of our technigque.

This paper consists of 4 sections, second section describes
the basic problem, the third chapter is about the Fuzzy ID3
in CFD, fourth section describes the results and analysis of
Fuzzy ID3 in CFD, and finally the fifth section cocludes the

paper.

II. PROBLEM DERNITION

With the increasing usage of credit cards and debit cards,
the frauds related with these are also increasing. In last five
years the card holders affected in Germany 10%, in India
27%, in UK 31%, US 37% and all other countries are also
being affected seriously[11]. Annual global fraud loses for
Credit Card and Debit Card frauds in the vear 2008 it is
$6.4 Billions in 2009 it is $6.9 Billions in 2010 it is 7.6
Billions in 2011 it is $9.8 Billions and in 2012 it is $11.2
Billions and over all one in four customers becomes the victim
of card frauds[25], [11]. These wvast increase of Economic
loses by frauds mandates the researchers to think about how
these frauds can be detected and prevented more and more
effectively though it is very difficult. For the development of
more effective detection and prevention techniques for frand
it is important to gather adequate knowledge about different
types of frauds, how these frauds works.

A. Different Types of Credit Card Frauds:

As the new technologies are being developed day by day,
the fraudsters are also developing new types of frauds to
by-pass the security mechanisms. There are various types
of frauds are there in the current system around the world
experienced by the card holders. The highly prevailing frauds
experienced by the users are as follows[6), [3]; a. Theft
Fraud/Counterfeit Fraud. b. Application Fraud. c. Behavioral
Fraud. d. Bankruptcy Fraud. e. Cramming/Salami Anack. f
Triangulation Fraud.

1) Theft Fraud/Counterfeit Fraud:: The Theft fraud and
the Counterfeit Fraud are inter related. In case of Theft Fraud
the Credit Card is stolen by the fraudster or the lost card
is found by the fraudster and it is used by him/her many
times as possible until the card is blocked by the bank.
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In the Counterfeit frand the Card is used remotely where
the presence of physical card is not concern, only the card
details are required. The different techniques used by the
fraudsters for gathering Card information to use for Counterfeit
Frauds are: fake card makingtearing magnetic strip,white
plastic,altering card data and skimming. And skimming is
mostly used technigue in counterfeit fraud, where original
data on a credit card magnetic stripe are copied electronically
onto another. Cashiers/Employees of business establishments
have been found to carry pocket skimming devices, a battery
operated electronic magnetic stripe reader, to get details of the
card they swipe the cards usually when the card holder waits
for the transaction to be validated. With the details obtained by
the skimmer the fraudster carries out transactions for shopping,
billing, etc. in card-not-present manner[3].

2) Application Fraud:: In Application fraud the fraudster
applies with false documents or with stolen documents of
someone else to get a Credit Card. The frudster uses a false
name with temporary address or may look for someone who
is going to leave the address very shortly and his electoral
register will be updated after few months or years. As the
banks wsually checks electoral register to confirm the address
of a new customer. That is the fraudster pretends to be some
one else; this application fraud is termed as Assumed Identity.
Also fraudster may give some false statements of his financial
status to acquire more Credit Cards than his entitlements by
producing some forged financial statement documents; this
type of application fraud is called Financial Fraud.

3) Behavioral Fraud:: Behavioral fraud occurs when de-
tails of legitimate cards have been obtained fraudulently and
sales are made on a "card holder’ present basis. These sales
include telephone sales and e-commerce transactions, where
only the card details are required.[6], [4]

4) Bankruptcy Fraud:: The Bankruptey Fraud is in which
the Card holder knows that he is not able to pay the amount
of the items he is purchasing. Later the bank will issue him
an order to pay but the card holder will not respond. And
finally the customer will be recognized by the bank as in a
personal bankruptey state so the bank will not have any option
for recovery. These are considered as charge-off losses not
included in Frauds.

5) Cramming/Salami Fraud:: Cramming is when a fraud-
ster using a Credit Card makes piecemeal transactions over a
long period of time. The transactions will be so small that card
holder may not even notice the charges. In India such a fraud
is called Salami attack, where small amounts are fraudulently
charged on the card. This type of fraud is active in India.

&) Triangulation Fraud:: The fraudster maintains some
wieb site through which the items are offered pay on delivery at
very high discount. The site they maintain looks like a genuine
sales site. At the time of ordering online, customer provides
card details to the site. Once the fravdsters get the card details,
they order items from a legitimate site using some other stolen
credit card details. Then the fraudster keeps shopping online
using the credit card details of the customer.

These huge economic losses by the frauds leads the card
issuers, financial institutions and researchers to develop new
fraud detection technologies. Despite the development of new

technologies the frauds are increasing day by day. From the
literature it is observed that most of the technigues consider
the transaction history of the users, study the wser behavior to
form rules for fraud detection. Then the new transactions are
synchronized with those behaviors or rules and if markable
deviation is observed then the new transaction will be tagged
as fraud otherwise normal.

The problem is to analyze on-line financial transactions,
by considering the most relevant feature or attribute of the
transactions to detect frauds with reference to the fuzzy set
defined for the most relevant attribute.

III. METHODOLOGY

Fuzzy Logic is the invention of Zadeh|28] for representing
the cognitive uncertaintics, measuring the intensity of the truth
values for unguantifiable measures or probabilistic measures
within the range of 0 and 1.

Let 7 be the collection of examples or objects or instances
represented in set theoretic notion as {ey, e2.....e,, } where the
1715 called the umiverse of discourse and the e; 1s the individual
example or object{element) of 3. A furzy set A in the universe
of [ is described by a membership function p4fe) @ D —
[0, 1] which guantifies the intensity or grade of membership
of the element € in the fuzzy set A, The member ship crisp
value pale) = | means that e is 100% a member of A and
pale) = 0 means that e is 100% not a member of A, and
in case of fuzey logic 0 < pale) = 1 which means that e
is partially member of A. Hence as the membership values
goes more close to 1, the intensity of membership of € in A
becomes more strong.

The Id3i((Iterative Dichotomiser 3) was developed by
Quinlan[19] for dealing with symbolic data by expressing the
knowledge as a decision tree. The decision tree is generated
as a mathematical model by the training data to classify new
instances with simple inference mechanism, in the tree the leaf
nodes represents the class names and the branches represent the
conditions. A random subset of the training set called window
is considered and a corresponding decision tree is formed
which correctly classifies all the examples in the window.
The tree is then used in classification of the rest examples
of training set. If the tree classifies the entire training set
correctly the process terminates otherwise a selection of the
incorrectly classified objects is included in the window and
the process continues. After few iterations a correct decision
tree is formed.

a} Example: Suppose the D 1s the dataset or set of
examples and T is the condition applied to classify the data
set [ with possible outcomes Oy, Oy, ..., (). Each example
will have one of these outcomes satisfying the condition T
and will divide the dataset [2 into 10, Dy, ..., Dy, Tespectively
for each outcome. Recursively for each [ the decision tree
process 1s repeated and finally we will have the decision tree
for all the examples in the dataset 3. Classification rules are
formed by Climbing down through the branches to the leaf
from the root node. Leaves are the class names and the branch
are the condition outcomes with intermediate nodes represent
the conditions applied on attributes.
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In {d3 in the decision tree forming process starting from
root to leaves at every node (except the leaf) which attribute
to be considered for applying the condition for splitting the
dataset(node) into different subsets as the nodes of the next
level is decided based on information based methods: Informa-
tion Content, Expected Information and Information Gain[19],
2]

Every example ¢; in the dataset [} is in class c; with proba-
bility :

B = | _U_-'\’l
where the oY representing the set of examples in node N,
DJ':"' representing the set of examples in node N belonging to
class o7,
The Information Content for the Dataset in the current node,
N:

|

IY = —% "p;log, p; (2)
=1

where 7 is the set of classes in the dataset in node N.
The expected information in a subtree of node N for an
individual attribute A* £ A in node N:

|AJ‘| |D1\L |
ENIA* _ e lf::-“’ af (3)

.UN
[=1

where .U::‘L is the set of examples whose attribute value af for

AF corresponds to the nodes branch ie. the set of examples
in the respective child node of & for the attribute value uf.
The information gain (A", N for the attribute A* in node
N is:

fG[_-‘lk,.ln'lr]l = fN e E.’\-L-ii. )

The classification problem in which the attributes take
cognitive values, determining the correct class is not possi-
ble. To solve that kind of classification problems Umano et
al.[24] have proposed Fuzzy-Id3 algorithm by considering the
feasibility of Id? and Fuzzy Logic.

The fuzzy-1d3 algonthm proposed by[24] works by defin-
ing fuzzy sets for all atimbutes and forms a fuzzy decision tree
in the same way as Id3 described above. Here the difference
is that in Id3 the information gain is based on the probability
of the attribute but in Fuzzy Id3 probability is computed based
on the membership values of the attribute.

Suppose we have a set of data [J in which each example
is described by the attributes 4 = {A', A%, .. A'} and each
example has one of the classes ' = {7}, Ca, ....C,} and the
attribute may have the fuzzy values A° = {v;y. 1a. .0, ¢ for
different ¢, the m may be different. Unlike the general 1d3 here
[13] 15 the sum of the membership values of the examples in
13 The probabilities and the equations are computed as follows:
The probability for the j*" fuzzy set of A*:

1D, |

Phi=—=m (3]
e D

where m is the total number of fuzzy sets for the attribute A
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The probability of examples with class c; at node [V:

|DY|
Ps = {pN| Df\rl (6)

where 7 is the class number.
The expected information in a subtree of node N for an
individual attribute A* £ A in node N:
ik elds
ENIA" =% " (prs. 1 (Dy,,)) (7)
i=1
The Information Content for the Dataset in the current node,
N

N
N == p;log,p, (8)
i=1

where j is the class number and r is total the number of classes
in the dataset in node V.
The information gain /G A%, N) for the attribute A* in node
N is:

ff;'[.n‘!.k1 .|!"I|'-I| — f_-".’ _ E.'".’ Ak (gj

Algorithm 1 FuzzlITree
BEGIN :
1: Root Node WV contains all the Examples e; with py (e )=1.
2 if a node N with fuzzy set of data D satisfies the
following conditions.
1. DY c DY with class c; satisfies p; = L T
thrc:;imld
2. sum of the membership values |U"'"'r| < f, >0, isa
threshold
3. No attributes are there to split the node.
then it is a leaf node with class c; .
3 end if
4: if If above conditions are not satisfied then
L AL« Maz(IG(A*, DY)V k=1,...1)
2. Split the dataset DV into fuzzy subsets
Dy, D, .0, by branching as per the m no.
of fuzzy terms of the attribute Ai‘}mr
3. Label the branches with corresponding fuzzy term

Vomazx,j-
4. pp,(€) < ppv(€) * pug... ;(€).
5.0 — DiWj=1,2,..m.
5. end if
6: Repeat the steps from 2 recursively.
END

The credit card fraund detection is a classification problem
where the objective is to classify the transactions, and
act accordingly to alleviate the loss causing by the frand
transactions. The data used here is of a prominent bank of
Singapore and the attributes we considered are:

&  branch_code-branch code of transaction.
®  cust_ac_no- account number.

&  ccy-debit currency in which the transaction is done.
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ST Br_Code A Mo 'Cl.':r IhiCr el Cply_Ac_1 TS Lacn Tan_aml Class

1 FLO FLOIZZ  5GD (] CPTYDO1 Od-Dhct- 206 T T908 LCN1 10040 1

2 FL1 PLIIZY  SGE (] CPTYR Ohd-Ohet- 200066 20e29: 10 LCM2 1200 1

3 FLO PLOL23 SGy ¥ CPFTY0OS Od-Chet- 206 2e29:11 LCN2 2300 k}

4 FL1 FLII2Y  SGD [ CPFTYL3 Od-Chet- 2006 He31:15 LCM2 12040 F-

5 PLO PLOIZE  SGE (] CPTYO Ohd-Ohet- 20066 20e33: 10 LM 10040 1

& FLO PLOL23 S0y ¥ CPFIYDS Od-Ohet- 2006 23329 LCM2 1200 k

7 FLO PLOI23  SGD [ CrTYR2 05-Ohct-2006 2310 LCM2 12040 F-

] FL1 PLII2Y  SGD (] CPTY3 O5-Ohet- 20066 22:15:12 LM 10040 1

9 FLO PLOL23 S0y ¥ CFITYD] O6-Ohct-2006 21:30:10 LCM2 650 1

10 FL1 FLII23  SGD [ CPFTYL3 O7-Chet-2006 15:20:11 LCM2 650 1

11 PLO PLOIZY SGE (] CPTYO O07-0hct-2006 17:30:15 LM 2300 3

12 FL1 PFLI1Z3 S0y ¥ CPFIYDS O7-Chet-2006 17411 LCM2 &50 1

13 FL2 FL2123  USD c SELHN 11-Ohct-2006 12: 116 LUS01 20040 1

14 FLO PLOIZE  SGD (] CFTYDE 12-Ohct- 2006 12:15:15 LCM2 2300 2

15 FL2 PLZ123 LS C SELHM 13-Chet-2000 12:11:17 LUsil 1800 1

TABLE 1. BANK TRANSACTIONAL DATA
SL m Br_Code A Mo Cey DelCr_imd Cpiy_Ac_1 TS T _dall Locn Loc_@ll  Txo_aml  Class
1 1 0674453 D.6T4453 OIOTLHT 1 37635 TAZUSARSI564 K LA Be-+I05 i} Ti363 i} 1K} 1
2 02 73577 0.73577 Q07107 1 15054 TAZGSABSISHTHG T0eH005 1] 677199 1] 1204} 2
i 08 0674453 0DATHSR 007107 1 03010 TATUSARSISULSAT 4005 O OSOOONEA0T 499 77199 5431 2300 3
4 0.7 73577 0.73577 OOTLOT 1 301084 TIZUSARSRGA T de+H05 2.0%333343267441 A7719.9 i 120 2
5 1 0674453 0674453 Q707107 1 0037635 T 32054856365 74001005 4033333410281 73363 1] 10} 1
B 03 0674453 DATHSE 007107 1 030104 TAZUSAESESESEAE 4005 013 1666662 544012 677199 Sed11 120} 3
T 03 0.674453 D.6T4453 OIOT 10T 1 15054 TIZUS5R54 28240 T de+05 1 A0 11 7he+02 a7719.9 56431 1204 2
B 04 Q73577 0.73577 Q07107 1 030104 TAZGSH2T2222 04005 1 546033333372325e+002 73363 5643.1 10} 1
o 1 0674453 DAT445%  DT0T107 1 0037615 TA2S6R95049074 1e+005 293099000095 5207:+003  &TT19.9 Sed11 £50 1
10 07 73577 0.73577 OIOT 10T 1 (301084 TIZUETEIR G203 Te+05 2 AG49EIFI YT T He+HM02 a7719.9 56431 650 1
11 0% 0674453 DATHSR 007107 1 (037615 TAZGSTT293402TTTe+00% 1 20008333327 248 Te+002 73363 5643.1 2300 1
12 L) 073577 0.73577 007107 1 030104 TAMSTIIARA260:+005 1 ADDOODDD03TIS20:+002 677199 ] £50 1
13 0.5 0o6lild D0alil4 0Tl a (564532 732061507 12962 B6e-+005 o Shad13 i} 200} 1
14 8 0674453 DATHSR 007107 1 030104 T 3206251059027 T Te+005 GRES a7719.9 5643.1 2300 2
15 i1 0061314  0DO&1314 0T 1] 0564512 TA2GISOTHISEAR 1e+005 2 HE10 16666684 300:-+003 $6413 ] 1204} 1
TABLE 1L NUMERICAL MORMALIZED VALUES OF BANK TRANSACTIONAL DATA

o  drer ind-debit or credit. -y

3ifi

s  cply_ac_no-payeec account number. w
¢ TTS-Transaction Time stamp. ::-?
s locn_ref no-terminal or PoS reference. '}::‘E
®  [xn_ami-transaction amount. 'EE
s  class-class to which the transaction belongs. :'E

Fuzzy sets {very_low, low, medium, high, very_high} T
for the attribute “tan_ami’ are defined here as:
verylow = {1/600,0.8,/650, 0.6,/700}
low = {0.3/800, 0.5,/850, 0.6,/900,0.8/950, 1,/1000,0.8/1050,
0.6,/1100,0.3/1200}
medium = {0/1200,0.2/1250,0.5/1300,0.7/1350, 1,/1400,
0.8/1450, 0.6,/1500, 0.5,1550, 0.3 /1600}
high = {0.2/1550, 0.5/1600, 0.7,1650, 1/1700, 0.8/1750,
0.6,/1800, 0.5,/1850,0.3/1900}
very high= {0.1,/1850, 0.3,/1900, 0.5/1950, 0.6,/2000, 0.8,/2050,
1/2100}

Fig. 1. Fuzzy membership for the Attribute Transaction Amount

very_low = {1/0.05000006407499, 1/0.31666662544012,
1/2.08333343267441, 1/4.03333341702819, 1/10,0.9/11,
0.85/11.5,

0.8/12,0.75/12.5,0.5/15,0.3/17,0.10/19, 0/20}

low = {0/12,0.0556/12.5,0.3333/15, 0.3889,/15.5, 0.6667/18,
0.7222/18.5,0.8889,/20, 1/21,0.4444/22, 0.2778 /25, 0.2500,25.5,
0.1667,/27, 0.0556,/29, 0,30}

medium = {0,/25,0.1489,/32, 0.2128/35, 0.3191 /40, 0.4255,/45,
0.5319,/50, 0.6383 /55, 0.7447 /60, 0.8511 /65, 0.9574,/70, 1,72,
0.4211,/80, 0.3158/90, 0.2105,/100, 0.1053,/110, 0.0526,/115, 0/120}
high = {0,/90,0.0667 /95, 0.1333,/100, 0.2667 /110, 1/1700, 0.4667/12!
0.60,/135,0.6667/140, 0.7333 /145, 0.8667 /155, 1,165,

Tor get the fuzzy sets for the attributes TTS nad Loc ref, we
have calculated the difference of TTS(in minutes) and Loc_ref
of a particular accounts current transaction with the TTS and
Loc_ref of the immediate previous successful transaction of

that particular account respectively and we have defined the
fuzzy sets for the attributes TTS_diff and Loc ref diff .
Fuzzy scts {very_low, low, medium, high, very_high} for
the attribute "TTS diff" are defined here as:

450

0.4333,/175, 0.3667 /185, 0.26G7,/200, 0.1333,/220, 0.0667,/230,
0.0333,/235, 0,240}

very_high = {0/210,0.1667,/220, 0.3333,/230, 0.50,/240,
0.5833,/245, 0.75/255, 0.9167,/265, 0.9833,/269, 1/270, 1/6885}
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Fig. 2. Fuzrzy membership for the Attribute TTS_diff

Fuzey sets {low, medium, high} for the atiribute
‘Loc_diff " are defined here as:
fow = {1/0,1/5,0.75/5.5,0.50/6,0.25/6.5,0/7}
medium = {0/5, 0.1429/10, 0.2857 /15, 0.5714/25, 0.8571 /35,
1/40,0.4706/50,0.3529,/60, 0.1176 /80, 0,/90}
high = {0/40,0.1250,/45, 0.50/60, 0.8750,/75, 1/80}
(Here in the figure the distances are marked in miles for

Fig. 3. Furzy membership for the Attribute Loc_dift

drawing comfortable.)

IV. RESULT AND DISCUSSION

To select the best atiribute for generating the decision tree
using Fuzzy Id3 we need to caleulate the information gain.
Here |D| = 94,|D.| = 6.5,|0.,] = L8 |0, = L1
So using the equaton-8§ the Information Content {0} =

Dl 1Dgl  IDeglq IDegl  IDegl . [Degl
1 log, 551" — 15} 082 5t — ol log: 75
— 1.1868

The membership values for the fuzzy sets we have defined
for the attribute trr_ami are calculated using the formula
defined as:

io, (e} « pple) * pog,,. ; () (10)

where ppie) is the membership value of example e in [ and
fuco.. . (€) is the membership value of example € in ' vague
set for the attributre A,,,,.. L.e. for the transaction 2 amount
1200 has the membership value 0.33 in the fuzzy set low of the
attribute txn_amt, as per the equation-10 the final membership
value will be 0.231 "ie” 0.70=0.33, where pple) is 0.70 and

Pvgmas,; 15 0.33

Now to choose the best spliting attribute we need to
calculate the Information Gain individually for all the attributes
we have considered as relevant in forming the ID3. The
membership values we have calculated considering both the
membership values () in the dataset and the membership
values in the defined fuzey set for individual attributes using
equation-10. Using these membership values the Information
Content and the Expected Information for the relevant at-
tributes are computed as follow.

First we have considered the atiribute tam_amit for the fuzey
set very_low of the ton_amt we have

|D1:_Jr.l1.r.'| ey 1_991

|D1I-'_Jr.l1.r.'| — 1_991 H;_n!uu;l — ﬂr |D§'_i'mu| =10

MNow using the equation-8 the Information Content [ N for this
fuzzy set v_low: IN{DU_J;M]I =10

For the fuzzy set low of the fxn_amt we have
|D|!nu'| = 2,80,
| D4 | = 2.4666, |J'_}£.‘“"|| = 0.329, | Dl | = 0.099
Information Content [ for this fuzzy set low: IV (D'") =
7199

For the fuzzy set medium of the fxn_ami we have
|D:rnnd1u:m| = 0.
|Dll'ﬂhd1u:rﬂ| = DL |D£ﬂl“:l’:‘l:'l.!Tr;I — D\, |U:firLl“:I'ill'H"I.| — n
Information QContent [ for this fuzey set  medinm:
IN [ﬂrrmrjium] =0

For the fuzzy set high of the to_amt we have
|Dhi_qh| = (.04,

[D}'*"| = 0.04, 1Dy = 0,ID3™ =0
Information Content [™ for this furey set high: e (Dhigh) =
0

For the fuzzy set very_high of the ftxn_ami we have
|D1.-_.F¢i_|;|'|.| = 2.83,
|D1I.-_,F¢i_|;|'|.| = 1.23, |D;_hiy|’|1 — (.80, D;l_n'uﬁlfal — (.80
Information Content [V for this fuzzy set v_high:
Ia"\" [Hu_nll15|f¢} s 1_553

We calculate the Expected Information for the attribute
txn_amt by applying equation-7 as:
ENltznamt — (222 x 0) + (222 x 0.7199) + (53z x 0) +

'y 5115 A 7.5
(224 x 0) + (285X 1.553) = 0.8356

Now using the equation-9 we can calculate the Information
Grain for oom_amit as:
IG(trn_amt, N) = 11868 — 0.8356 = 0.3512
Similar way if we calculate the Information Gain for
the attributes tts diff and Loc diff we will get
IG(tts_dif f, V) = 1.1868 — 0.8051 = 0.3817
1G(Loc_dif f, N} = 1.1868 — 1.1171 = 0.0697

The algorithm FuzelTree selects the atiribute for which the
Information Gain is highest as splitting attribute in current
node and it creates branches. This process is repeatedly applied
in the new subtrees until it reaches a leal which determines
the class of the transaction for which the path from root to
leaf is resembled.

V. CONCLUSSION

We have presented here the mathematical process to create
an ID3 decision tree by using fuzzy logic. We have applied our

451
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algorithm FuzzlTree on the normalized training data shown in
table II. Out of all these attributes we have considered the
most relevant attributes tzn_amf, tts_dif f, and Loc diff
to reduce the irrelevant processing so that the detection can
be done in optimal time. As per the execution result of the
algorithm on training data it is observed that all the transactions
are classified correctly except the transaction no. 7. We have
conducted test on some other transactions as well with different
values of the attributes in different situations to determine
the detection rate and by considering all the test results it is
observed that the detection rate is 89%.

We will further proceed our research using fuzzy concept
to find the more optimal way for fraud detection purpose. We
will be using our algorithm along with the fuzzy neighborhood
techniques. Also some empirical studies are going on for
further efficient solutions.
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Abstract—Multi-hop wireless networks are becoming more and
more advanced in its technology. In this paper we have presented
a simple three-dimensional minimum angle (3DMA) routing and
scheduling protocol for multi-hop wireless networks. The 3DMA
routing protocol is a distributed routing protocol, in which a sender
selects the next hop as forwarder/relay node form the set of its
neighbors, for sending data packets towards destination, which
node makes minimum angle with the reference line drawn from
source to destination. We have implemented the 3DMA algorithm
in such a way, that it is always loop free and needs minimum
number of hops to reach the destination. Through simulation,
performance evalpation and result analysis of 3DMA is done by
calcolating the end-end throughput and Energy Consumption for
each sender for sending data packets from source to destination.
Analysis of ontput results are done by changing location of user,
destination and nodes of the network.

Keywords—Multi-Hop, routing, scheduling, throughput, three-
dimension, profocol

I. INTRODUCTION

In last few decades a huge number of routing protocols
have been proposed, most of them are for two dimensional
spaces. These protocols are not applicable in complicated and
challenging three dimensional spaces like underwater, air etc. In
practice multi-hop wireless networks (mobile ad-hoc networks,
wircless sensor networks, wireless mesh networks, vehicular
ad-hoc networks etc.) are often deployed in three dimensional
spaces for various important applications such as sky space or
atmosphere that is airborne network [16][14]; ocean monitoring
that 15 underwater sensor networks [1E][6][TI[22]1[17][ 10]; forest
fire monitoring [3][2] and others[1]. Generally 3D embedding
gives more accurate network behavior in real world applications
[11]. Three dimensional routing protocols are important to
gather and collect those phenomena which cannot be collected
by 2D routing protocols. The 3D routing techniques provide
number of applications for scientific, environmental, commer-
cial and military purpose [4][3] including disaster prevention,
pollution monitoring[15], seaward exploration and oil/gas moni-
toring etc[20][19]. Airborne networks provide air-to-air, surface-
to-air and sometimes surface-to-surface communications. In
military at the time of war airtborne network can enable military
planes to communicate with platoons or solders on the ground
without any fixed infrastructure[20]. From our study so far,
we have found very less number of efficient three dimensional
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routing protocols have been proposed, because designing of 3D
routing protocols are surprisingly more difficult than designing
2D routing protocols. Its a hot topic for the researcher to de-
velop efficient, reliable routing techniques for three dimensional
approach. Hence we are motivated to develop efficient routing
and scheduling techniques for challenging three dimensional
environments.

To obtain the location information in three dimensional
coordinates{ latitude, longitude, altitude) [20] GPS (Global
Positioning System)[8] and other similar techniques are used.
Geographical routing protocols do not need route discovery and
route maintenance like topological routing algorithms therefore
dynamic changes in network can be adjusted easily[1].

We have considered multi-hop wireless network, where cach
node knows its own location, locations of neighbors and other
nodes in the network using centralized location management
technigue like GPS or locations are pre decided before de-
ployment. Nodes in the network receive and forward packets
through one or more intermediate nodes using wireless link
for the communication between two end points[13]. In this
paper, we have presented a simple three dimensional minimum
angle based routing protocol (3DMA). In 3DMA a reference
line is drown from source to destination, all the nodes within
the transmission range of the sender node are selected as a
set of neighbors of the sender, and draws lines connecting the
neighbors and the source, forming angles for every neighbor
with the reference line. The neighbor that creates minimum
angle is selected as a next hop node for forwarding packets
to the destination.

This paper is organized as follows. Section II is the related
works, section IIT is the methodology and algorithm, section I'V
is the performance evaluation and analysis of result and finally
section ¥V is the conclusion.

II. RELATED WORKS

Research in three dimensional routing in multi-hop wireless
networks s gaining popularity because many applications such
as air space or atmosphere monitoring, underwater monitoring,
forest fire detection, ete. needs three dimensional routing for
gathering informations. Wang etal [23] proposed an efficient
sub minimal ellipsoid geographical greedy face routing protocol
(EGE3D). In EGE3D a vertical ellipse region is uniquely shaped
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when neighbor nodes of the sender is set to one point in the
ellipse. Ellipse zone is constructed from one neighbor node
by this sender node and determines that this neighbor on the
ellipse will keep the second least angle (sub minimal) to the
line from source to destination, where inside the sub minimal
ellipse the packets forwarded greedily until a local minimal is
obtained. They have used face algorithm to avoid void node
problem (VNP). Rubeaai et al. [1] have proposed a three-
dimensional real-time routing protocol (3DRTGP) for wireless
sensor networks. This protocols achieve real-time routing op-
erations using adaptive packet forwarding region (PFR) and
sclecting fast forwarding nodes in the PFR. PFR technigue
limits the number of nodes forwarding towards destination.
They have given a heuristic solution for void node problem
in 3D wireless sensor networks. The 3DETGP gives tuning
technigues to make the protocol meet the delay and miss ratio
requirements of applications. In [11] presented the design phi-
losophy and basic principle like neighbor selection rules, routing
hole bypass approaches and classifications of 3D geographic
routing (3DGR) protocols and categonzed current research work
based on different criteria. They compared 3DGR from a variety
of perspective and applications like, guaranteed delivery, path
quality, reactive, distributed, complexity and communication
overhead. They also have discussed various issues of 3DGR
routing protocols like, limitations of networks model, lack
of multidimensional geographic routing, lack of security in
geographic routing protocols. Shah and Kim[20] studied and
discussed the various issues related to 3D wireless ad-hoc and
sensor networks, mainly about 3D airborne ad-hoc networks
(AANET's) and 3D underwater sensor networks (UWWSN).
Design requirements and challenges in 3D AANET's and
UWWSN are discussed throughly. They also have highlighted
the various research issues in 3D wireless ad-hoc and sensor
networks. Fariborz Entezami and Christos Politis[9] have pro-
posed a routing protocol 3DPBARP which 15 a novel, real-time,
position based and energy efficient protocol for WSNs based
on spanning tree method. They have used greedy forwarding
approach when locking for a path to the destination. The
protocol uses unigue restricted parent forwarding regions(PFR).
to cover only the parent node, which reduces the radio range
s0 that minimum number of nodes are covered. It reduces
the number of forwarding nodes as a result improve in traffic
and packet collision.They have used rainbow mechanism to
avoid dead end routes. Zhang et al.[24] studied the problem of
how to construct a 3D wireless sensor networks that achieves
low connectivity and full coverages by using less number of
sensors. They have designed a set of patterns to achieve the
full coverage and K connectivity where & <= 4. They have
proved the optimality of 1-, 2-, 3- and 4-connectivity and full-
coverage, and proved their optimality under any value of the
ratio of communication range re OVer sensing range rs, among
regular lattice deployment patterns. They have compared with
14-connectivity and observed when refrs = 1 the number
needed to achieve 14-connectivity is around 2.5 times that to
achieve 3- or 4- connectivity and 3.5 times that to achieve 1-
or 2- connectivity. The number difference increases as re/frs
decreases. They also have investigated the evolutions among all
the proposed low-connectivity patterns. In [13] and [12] Hussain
et al have presented a simple routing and scheduling technigques
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for multi-hop wireless networks based on minimum angle and
minimum angle intermediate node. Earlier we have implemented
the protocol for 2D spaces, in this work we have implemented
the 3IDMA for 3D spaces considering some other issues of 3D
scenario.

ITI. 3DMA ProToCOL DESIGN

In the design of 3DMA routing protocol, it is assumed that
each node knows its own location, location of neighbors and the
destination location, using GPS or some other centralized loca-
tion management technigques. We have considered that nodes are
homogeneous and distributed randomly in a three dimensional
plane. Suppose a 3D multi-hop wireless network consists of a
set V' of n nodes distributed in a 3D plane { X, ¥, Z'}. Each node
has transmission range T H. Two nodes w and v can receive and
send signal directly if the following equation-1 is satisfied.

luv|| < TR, ()

where |uv|| is the Euclidean distance between u and v in
{X.¥, Z} plane. In multi-hop wireless network, it is responsi-
bility of routing protocols to find path between two end points
through intermediate nodes. Traffic passes through intermediate
nodes from source to destination, intermediate node act as a
relay or forwarder. In our proposed protocol we have calculated
path from each user to base station which is not much deviated
from base station. This is particularly useful when a large
number of nodes deployed in larger networks in a 3D plane
and route is to be constructed from source to destination. In
this paper, we have explained the proposed 3IDMA routing
protocol for 3D space based on minimum angle with distributed
scheduling.

In the design of 3DMA routing protocol, first a reference
line is drawn from sender/user/source to destination/base sta-
tion/sink. Then a set of neighbor nodes are selected within
the transmission range TR of the sender node. Suppose a
user/sender node [f has location (U, U, U.) and another
node N has location (N, N,  N:) in a 3 dimensional plane
{X.¥. Z}, Node N will be in the neighbor set of node U, if
Euclidean distance |7 V|| between 7 and NV is less or equal o
the transmission range TH of UV,

After that, selection of an intermediate node (fM) for
forwarding or relay packets towards destination form selected
neighbor list which makes minimum angle with the reference
line drawn from source/user to destination/base station. Suppose
sender/user node S has location (U7, U, U.), location of a
neighbor node N is (N, NV,,NV.) and the location of the
destination I is (D). D, D.). For calculating angle LNI7D
i.c. # formed by node N with the reference line drawn from [
to I depends on two vectors, vector from source to destination,
UD and the vector from source to the node NV itself, UN. The
vector UD is given by (L — D, U, — D, U, — I).) and UN
is given by (U/; — N, U. — N, U. — N.). Angle # made by
a node &V from list of neighbor nodes, with the reference line
drawn from sender U7 to destination [ is caleulated by the
equation- 2 given bellow-
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UN - UD
Wi sl
[|UN][[[UDI|

{5'=|:Dc5'1[

], (2)

where (UN - UD) is the dot product of UN and UD,
|UN|| and ||[UD|| is the euclidean vector norms [1]. Among
all the neighbors the node that formed minimum angle with
the reference line, is selected and used as forwarder towards
destination. Now this node acts as a sender node, a reference line
is drawn from this new sender node to the destination, then again
minimum angle node is selected from neighbor list of this new
sender node. Same procedure will be repeated for transferring
the role of sender node to chosen intermediate node( fAL), till
it reaches the destination/ base station as an intermediate node
and it will stop there.

Figure-1 describes clearly about 3DMA routing protocol, the
nodes are defined by its three dimensional location information.
We have considered here only one user/sender node and the
range of 4 node is 25 to understand the protocol clearly. First
a reference line (black lines is used in the Figure- | for
representing the reference line from sender to destination) is
drawn from user L7 (0, 50, 50) to the base station B5(45, G0, 0},
U/} finds set of neighbor nodes within its transmission range
having location information (0, 50, 407, (10, 50, 35), (17, 60, 35)
and (12, 60, 40, lines are drawn from sender to connect all these
four neighbors (in Figure-1 blue lines are drawn for connecting
sender with its neighbor nodes). Then angles with the reference
line drawn from [/} to BS for these four neighbor nodes are
caleulated, it is found that the node having location information
(10, 50, 35), we have named it as U7, has formed minimum
angle with the reference line, so node [fy; is selected as next
hop node/forwarder node towards the destination. We connect
L'y with Uy for showing the selected routing path (in Figure-
I red line is drawn for marking the finally selected routing
pathy. Now L7, will act as the next sender node, like node L) a
reference line is drawn from {7 to BS, neighbors of 7, within
its transmission range are (17, 60, 45), (0, 50, 40}, (0, 50, 25)and
{30, 50,25), the neighbor node having location information
{30, 50,25), named as U';; have made minimum angle with
the reference line Uy to BS, therefore node {72 is the next
forwarder node towards the destination. In the same way we
have evaluated the proposed 3DMA routing protocol for the
example network given in Figure- |, we have found that the
node having location information (42,62, 10), named as [z
among all neighbors of [52, have formed minimum angle
with the reference line drawn from {72 to B5; so node U3
is the next forwarder node towards destination ( in Figure-1,
/2 15 connected with [fy; with a red line for showing the
selected routing path). Here in the example network shown in
Figure-1, [/y3 is the last intermediate node to reach the final
destination/base station BS, among the neighbors of U754, the
node having location information (45, 60, 0), which is the base
station( B5) have minimum angle (0  degree) with the refer-
ence line, this means final destination is reached, {71y and B85
are joined with a red line and here it stops. The path calculated
by the 3DMA routing protocol is U] — Uy — Uy — Uy — BS.
It is clear from the Figure-1 that the packets reached at the base
station/destination from sender through the minimum number of
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hops hence least delay, provides best possible link and improved
end to end throughput. Path calculated by 3DMA is loop free.

A. Scheduling in 3DMA

In multi-hop wireless network due to interference caused by
simultancous transmission of nodes decrease the performance
of network. Reason of interference between wireless devices
is the broadeast nature of wireless communication[21]. Higher
interference usually results in lower reliability of data trans-
mission. To overcome this problem a Scheduling technigues
is used. Packet scheduling is the process of allowing nodes
in & network to receive or send packets so that there is no
interference with other nodes in the network and maximize
the system capacity, which is the most important radio re-
source management function in networks [21]. Scheduling is
responsible to determine which packets are to be transmitted
such that resources are fully utilized. In scheduling different
links are activated at different time slots, for spatial reuse and
higher spectral efficiency, transmission group may be formed for
simultaneous transmission over group of links. In the proposed
IDMA routing protocol, at a given time, it is assumed that only
one user has data to send to the base station or destination.
Therefore only links in the route from that particular user to
destination will be activated. If more than one user is ready to
send data, then they need to take turn, one user at a time.

IV. PERFORMANCE EVALUATION AND RESULT
DISCUSSION:

Performance of 3DMA routing protocoel is evaluated by
calculating end-to- end throughput and energy consumption,
considering simulation parameters which are common for all
nodes (as shown in table-I). All the nodes scattered in the
network can be source or destination node, in 3DMA one of
those scattered nodes is selected as a destination node and
some of those as source nodes. We have considered a medium
size network and find the route for number of senders to a
destination. It 1s assumed that all nodes in the network knows
the location information of itself, its neighbors and other nodes
in the network using centralized location management system
like GPS, or some other location management techniques or
pre decided before deployment. For smaller transmission range
we have divided X |, Y and £ coordinate of each node in the
network by 10.

TABLE I: Network simulation parameters

Metwork umeter walue

Data packet size [ MB

Metwork Area Al = 60 = 50
Number of nodes 65 to B0
Range of node 25 Km

I . SnJ/ hit

Eam 100wt fbat fm*
h'umgcr of Sender L]

In the 3DMA routing protocol for calculating throughput, we
have assumed that nodes have burst profiles with moedulation
and coding rates to obtain different data rates with different
transmission distance (as shown in table IT).
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TABLE II: Bit rate and transmission ranges

KModulation Codin Transmiszion Bit
Ruc[g'_q-aze] Range{in Km} rates{ B _rate)
(in Mbps)
TOFSK 77 I5<l, <=5 2
T6-0AM 12 2ol ==35 55
B4-0AM 344 I, <=1 11

Table-1T shows that for different transmission ranges, differ-
ent modulation and coding rates are used to obtain different bit
rates. Smaller distance gives higher bit rate for data transmis-
sion. The 3DMA protocol calculates the time slot Ti{sec) for
transmitting data packet of size F (MB) in i*" link, having hit
rate of a link B_rate (in Mbps) and coding rate &_rate by
using the following equation-

= EC-'_I'FE‘I.EE,j
B rate;’

end-to-end throughput £ H of a route from sender to destina-
tion 15 calculated using the equation- 4

T 3)

F

ETH:—;-E —,
E:-ﬁ:llﬂ';E

(4)

where pl is the number of links between source and desti-
nation i.e. the path length and T; is the sum of times needed to
travel each link in the routing path.
Throughput of the whole network is given by equation- 5
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j=1 E,-=1Ti

where [/, is the number of user or sender in the network.

Energy consumption is another important issue in multi-
hop wireless networks, specially in multi-hop wireless sensor
networks. The 3DMA protocol caleulates energy consumption
of each node for transmitting and receiving packets. For a
receiver node energy consumption per bit in RF module[9] is
calculated uvsing the following equation 6

E,eclk) = Eupec - k, (6)

where F... is the energy required to process 1 bit of
message and & is the length of the message in bit.
Energy consumed by the transmitter in RF module[9] is caleu-
lated using equation 7

E!r'un:{kyd} = Etn!t-.r. -k + En:.lm.p k- d“!'- (T}

where d is the distance between sender and receiver in
meter. E.j... is encrgy required to process 1 bit | K., is the
energy required to transmit 1 bit (nJ Nano-joule, pJ Peta-joule
), and k is the length of the message (in bit).
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Fig. 2. The First Network

TABLE HI: Performance Analysis of first Network shown in
Figure-2

Sender ETH No. of TM Time{5ec) Energy
{Mbps) (Joule)
Senderl 1.0313 3 0.9697 1.12 = 10°%
SenderZ? (1.6250 3 1.2121 1.4 = 10
Sender 27500 2 01.3636 0,53 = 1028
Senderd 01.6250 3 1.2121 1.38 = 105
Senders 1 6500 2 L6061 1,20 = 104"
Senderfy 1 6A00 2 L6061 0,74 = 1028
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2 Coorcinalz

Fig. 3. The Second Network
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TABLE IV: Performance Analysis of Second Network shown
in Figure-3

Sender ETH Na. of TM TimelSec) Ene
(Mbps) (Joule

Sender] 06875 5 1.4545 1.64 = 107
Sender? 1.3750 3 1.7273 1.10 % 1028
Senderd 07500 4 1.3333 1.69 = 1045
Senderd 1.0313 3 09657 1.42 = 104"
Senders 5500 [ 1.5181 214 % 1028
Sendert 1.3750 1 0.7273 0.7 » 104"

Figure-2, Figure-3, Figure-4 and Figure-5 are showing the
routing path for data transmission by 3DMA routing protocol
from 6 sendersfusers 7L, U2, U3, U4, U5 and U6 to base
station/destination. In the first network, sender nodes are placed
on the edges in other side of network and base station is placed
in the center of the network. In 2nd and 3dr networks the
base station 1s placed in one edge and senders are placed in
the others edges of the network. Table-III, table-IV, table-V
and table-VI are tabulated, the end-to-end throughput for each
user, number of intermediate nodes in the routing path between
source and destination, total ime needed to travel data packets
from source to destination, total energy consumption for each
sender to transmit data packets to destination.
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Fig. 4. The Third Network

TABLE V: Performance Analysis of Third Network shown in
Figure-4

Sender ETH Na. Time(5ec] Energy
(Mbps) {Joule)
Senderl 0.6875 5 1.4545 1.86 = 10°%
Sender? 07500 4 1.3333 1.47 = 10°%
Sender3 0.6346 [ 1.5758 204 2 10°%
Senderd 16T 3 10808 120 = 104"
Sender3 17686 2 H485 0,84 = 104%
Senderfy 1.3750 3 0.7273 0.77 = 10°%
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Fig. 5. The Fourth Network

TABLE VI: Performance Analysis of Fourth Network shown in
Figure-5

routing protocol is evaluated by calculating, time, end-to-end
throughput and energy consumption for each user. After analysis
the results we have observed that if distance between two node
in the routing path is long then it decreases the throughput and
increases the energy consumption for transmitting packets i.e. if
throughput increases then amount of energy needed to transmit
data packets decreases. The proposed 3DMA routing protocol
is loop free. In future work our focus will be on developing
efficient scheduling techniques so that at a ime more than one
user can send data without any interference, considering node
mobility of the nodes in network.
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Preface

The role of Business Analvtics and Intelligence (BAI) in solving descriptive, predictive and prescriptive business problems,
considering Big Data, has increased manifold in recent years, due to increasing power of Information and Communication
Technology. Particularly, many companies are utilizing the BAI as competitive weapon. Understanding the importance of
BAI in today’s business environment, both Analytical Society of India {ASI), functioning from [IM Bangalore since its
inception and Operational Research Society of India Bangalore Chapter (ORSI-BC), functioning from [1Sc Bangalore since
its inception are being jointly organizing an International Annual event on BAI since 2013 onwards to create a platform and
facilitate knowledge sharing on advanced data analytics, business analytics, Big data and business intelligence for distinguished
academicians, practitioners, and researchers from academia and industry from all over the world. Accordingly, the 6th
International Conference on Business Analytics and Intellipence, scheduled during 20-22 December 2018 (ICBAI-2018),
accepted 175 presenters’ (comprising about 45 percent from Industry and about 55 percent from Academic from all over the
world) full-papers, out of 450+ extended-abstracts’ blind review processes, discussing related to descriptive, predictive, and
prescriptive analytics in all functional areas of management and engineering, are presented in the e-proceeding.

On behalf of the organizing committee of ICBAI-2018, 1 take this opportunity to express our sincere thanks to those who
have helped directly or indirectly to bring out this e-proceeding. I acknowledge the support of every executive committee
members of ORSI-BC and ASI for their sustained support in organizing the [CBAI-2018 and coming out with e-proceeding.
[ am thankful to the sponsors: State Street Global Advisors, Indian Institute of Science, Sabre Airlines Solutions, EY
Bangalore, Reva University Bangalore, and Canara Bank [ISc¢ Branch Bangalore of ICBAI-2018 for financial support
towards the [CBAI-2018 and publishing of this e-proceeding.

The e-proceeding would not have been possible without the support of the contributing authors, so [ am thankful to them.
Mr. Agnel Fernando and Ms. Anita, Secretarial Assistant for ICBAI-2018 and Research Scholars: Mr. Vigneswaran, Mr.
Akhil Joseph, Mr. Balasubramaniam, and Dr. M. Vimalarani, who have worked with dedication and have spared significant
amount of their time to bring successfully both ICBAI-2018 event and its e-proceeding. [ am gratefully acknowledging their
support as well. The publishers have extended their full cooperation to bring out this e-publication on time. I record my
appreciation to them.
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Abstract Environment has become a
major

survival

issue for the sustenance and
of living creature. Human
aspire

i.e.

for continuous
development  of
creation of innovative

societies

development
technology,
product, enhancing conform and greater
communication. These compel to go for
mass exploitation of resources that
essentially include resources.
Many a times the human beings overused
and particularly most of them are
irreversible in nature. In-fact it is an
alarming situation, that highest effort
should be given to reduce man-made
pollution and environment degradation.
The concept of green product has been
evolved with the principle and
commitment of the human races to use or
exploit natural resources as least as
possible required for smooth
functioning of the civilization. This would
enhance the scope for future generation
for  their survival, growth with
sustainability. This mission can only be
achieved if the new generation has
environmental awareness and affinity
towards using green products. The
awareness generates through literature
studied during school days, the value
proposition and commitments of the
family and the practices of social groups
concerning the issues of the environment.
On the contrary it is also imperative to

natural

i.e.

I INTRODUCTION

Green products are energy efficient, durable

have low  maintenance

free

and often

requirements, of ozone depleting
chemicals, toxics compounds and don’t

produce toxic by-products. Often made of

143

understand whether the society has been
adopting green products, whether the
green products are available, accessible
and affordable by the consumer in the
market they operate. This study
essentially would attempt to establish
relationship among different variables
which could be important for enhancing
higher use of green products. The study
area has been chosen from the largest
state of north-east which is coveted by
flora and fauna and largely dominated by
forest area. Since the study is on
understanding the level and intensity of
purchase behavior intention of target
population, adequate  representative
sample belonging to young age group of
the state has been captured for collecting
adequate information to fulfill the
research objectives. As the paper is
empirical in nature, the data set has been
tabulated an analysis using SPS§S, AMOS
package. The study shows that ‘Attitude

towards environment® and ‘Attitude
towards Green Products’ of the
respondent -  consumer  towards

‘Purchase Intention’ for green products.
The model is over justified and fit as the
R’ value is 0.87 i.e. 87% of the data set
satisfied the model.

Keywords - Green product, Sustainability,
Affinity, Young Generation, Arunachal
Pradesh

recycled materials or content or from
renewable and sustainable sources.

Green product is defined as:

Green products are typically durable, non-
made of recycled materials,

toxic, oF

minimally packaged. Of course, there are no

ICBAI-2018 : e-Proceeding ISBN 978-93-B0768-21-6



completely green products, for they all use
up energy and resources and create by-
products and  emissions during  their
manufacture, transport to warehouses and
stores, usage, and eventual disposal. So
green is relative, describing products with
less impact on the environment than their
alternatives.

(Ottman - 1998, p. 89)

Green product is one of the most popular
buzz words in the field of business and
academia. In fact the growing concern of
environmental issues has compelled both the
seller and buyer towards adopting green
movement as per as products and services
are concerned. The WTO declaration of
sustainability reveals that people of today
should utilize environmental resources in
such a fashion that the upcoming generation
would also be able to equitably exploit such
resources. The entire world is principally
agreed committed to emphasis on usage of
renewable products so that the depletion in
the could be

environmental resources

Behavioral intentions are defined as a
measure of a person's relative strength of
purpose to execute certain behavior, Ng, S.,
& Paladino, A. (2009). According to
Rashid, N. R. N. A. (2009), the green
purchase intention as the probability and
of an individual

willingness to give
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minimized up to a certain extent. Researches
are going on how to compensate or replenish
the losses or exploitation of resources in
order to balance physical, chemical,
biological equilibrium of the universe. This
should not be a statue of policy rather the
policy should be visible flowing in the
system through regular implementation and
interventions. Otherwise the entire world
would succumb the most detrimental ever
policy paralysis. This paper would attempt
to investigate how the policy framework on
sustainability and green issues are being
penetrated in the peripheral part of India.
This

manifest what extent the people at remote

research work would essentially

corner of India are aware, eager and actively
participate in green movement in the same
thythm and spirit as the entire nation in
convergent with global expectations and

practices.

Literature Review:

preference to  green product over
conventional products in their purchase
considerations. However referred green
purchase intention as a determination to act

in a certain way, Ramayah et. al (2010).
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Rezai, G., Mohamed, Z., & Shamsudin,
M. N. (2011, June) in their study, it was
found that there is a significant differences
among the respondents’ awareness towards
green food and age, geographical area,
education level and income. The study also
indicated that green food is not only about
being organic but it also encompasses the
concept of food safety, health issues,
environmental hazard as well as animal
welfare. Thus, the study shows that the
target group was aware of the green concept
which is a strong indicator of consumers’
intention to go green in food consumption.

A conceptualized model developed by
Chan, R. Y., & Lau, L. B. (2000) consisted
of environmental concern, environmental
knowledge, green purchase intention, actual
purchase behavior and man nature
orientation. In the study it was suggests that
actual purchase behavior was highly
dependent on a person’s green purchase
intention and the model was aligned with
Theory of Reasoned Action and Theory of
Planned Behavior by Ajzen, L (1991). The
dependent variable green purchase
intention in Chan and Lau (2000) study has
been measure by using as a single dimension

with four statements.

Chen, Y. 8., & Chang, C. H. (2012) Green

perceived value would positively affect
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green trust and green purchase intentions,
while green perceived risk would negatively
influence both of them. Furthermore, their
study demonstrates that the relationships
between green purchase intentions and their
two antecedents — green perceived value and
green perceived risk — are partially mediated
by green trust. Hence, investing resources to
increase green perceived value and to
decrease green perceived risk is helpful to
enhance green trust and green purchase

intentions.

However, the definition given by Han et. al
(2009) on green purchase intention as ‘the
likelihood of the hotel consumers of visiting
a green hotel, engage in a positive word-of-
mouth behavior, and willingness to pay
more for the green hotel’. The conceptual
model developed in their study aims at
investigate the relationship between attitude
toward green behaviors, overall image and
green behavioral attention among general
hotel consumers who were age range 18
years old and above. The study was
conducted in U.S. The result reveals that
there were three dimensions which are
involved viz. visit intention, word-of-mouth

intention, and willingness to pay more.

Another study conducted by Qader and
Zainuddin (2011) aims to identify the
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influence of media exposure on purchase
intention of lead-free electronic products
(green electronics) amongst 170 lecturers in
Universiti Sains Malaysia.

They abstracted the green purchase intention
as an individual”s plan to involve in some
action within a specific time and the
probability that individual will perform an
eco-behavior. Qader and Zainuddin (2011)
have operationalized their dependent
variable — green purchase intention as a
single (1) dimension with three statements to

measure intention.

Joshi, Y., & Rahman, Z. (2015) In their
study draw the conclusion that the
consumers are willing to buy green products
although this will somehow does not
translate into actual purchases. The authors
viewed that companies offering green
products should not view their offering just
as a unique product that presents new
business opportunities, and overprice the
product on the basis of it being ‘green’. This
‘green thinking” should be a part of an
organization’s work culture and ethics. The
company should want to make products that
are safe for the environment and accessible
to everyone. The retailer should keep a
variety of products so that consumers have

better and broader choice ranges, thus really

encouraging consumers and society to ‘go

green’.

For the purpose of this study, green purchase
intention was abstracted as a one-dimension
based on Chan and Lau (2000) and Qader
and Zainuddin (2011) definitions. In
addition, the definition of this dependent
variable will be consistent with Rashid, N.
R. N. A. (2009) which defined green
purchase intention as the probability and
willingness of an individual to give
preference to  green product over
conventional products in their purchase

considerations.

Objectives of the study:

1. To study and exhibit the domain of
green products in Indian context.

2. To explore the level of awareness
and affinity of green products among
young generation in the state of
Arunachal Pradesh.

3. To understand the influencing factors
that enhances purchasing of green
products in the study region.

4. To formulate and establish a research
frame work incorporating all the
influencing variables with reference
to purchasing intention of green
products.

Purpose of Research:
The purpose of the research work is to

understand the level of awareness about
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green products and purchasing intention
among young generation in peripheral state
of India. The objective of the study has been
rounding on the core ideas Le. the extent of
the towards

attitude  of respondent

environment and corresponding attitude
towards green product which may possibly
interact and influence on purchase intention

for green products.

Research Methodology:

The study is conducted based on empirical
analysis of data set which has been collected
from target sample. The study was primarily
focused on young generation of the state
under study. To capture the views and
observation of young generation the
sampling framework was designed taking
students of different level as stratum. For
the

considered representing higher secondary

this purpose final year students
level, undergraduate and post-graduate level.
Two stage stratified random sampling
method was adopted in order to minimize
data inconsistency and biases. Details of
sampling plan and data sources are
illustrated below:

Sampling Frame:

Two stage stratified random shall be adopted
to select the respondent. The unit of sample
would be student — respondents who would

be appearing final vyear/semester in

academic year 2018 - 19 in respective

institution.

Table I

Stage 1 — Randomly selected educational institutes (Gover:

and Private)

Study Name of Total no. of No. of | Types
Region Stratum Institutions in | Instituti of
(First the study on Sampl
Stage) region (Govt. | selected ing
& Private) (First
Stage)
State High Govt. B 2 First
Capital of | Secondary Stage
Arunachal Schools Private 1 2 stratifi
Pradesh, 0 ed
India Rando
Colleges Govt. 0 1 m
3 Sampl
Private 0 2 ng
B
Universitie | Gowvt. 0 1
s/Institutio 3
n of Higher | Private 0 1
learning 2

Source: *http://www.apdhte.nic.in/colleges.htm,
**http://'www.rgu.ac.in/, DDSE capital complex,
Arunachal Pradesh
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Design of research instrument:
The research instrument was designed to

understand the influencing factors which
impacts on purchase intention for green
products. Based on review of leading
research papers and interaction with the
domain experts and also results of pilot
study, a proposed model was designed using
assumed  independent and  dependent
variables. All the variables were measure
using 5-point Likert scale where score 1 & 5
depicts strongly disagree and strongly agree
respectively. Research questions were
designed mn conformance with each of the
variables so as to understand whether these
variables have any relationship to each other
in the form of independence — dependence

framework.

Tools & Techniques to be used for data
analysis:

The collected information was tabulated
using SPSS and SPSS5-AMOS statistical
Package to perform Descriptive and
inferential statistics including  structural
equation modelling (SEM) in order to
understand interrelationship with varying
intensity of all the variables which would
yield significant impact on green product
purchase behavior among the target
segment. This has helped to interpret the

extent of awareness and affinity of the target

Table - 11
Two Stage Random Sampling Methods for choosing
Educational institutes
(Government and Private)
Total | No. of | Name |Popula @ Sampl | Unit of
no. of | Institut | of the | tion of e sample
Institut | ion Institut | final selecte ' as a
ions in | selecte | ions year d form | Percent
the d (First | Selecte | student | each age of
study Stage) |d 8 in | Institut | Popula
region each 1015 tion
(Govt. mstitut | (Secon
& ion d
Private selecte | Stage)
) d
Govt. | 2 GHSS 366 73 20%
08 - Ita
Kv-2 65 13 20%
Private{ 2 Green 250 25 10%
10 Mount
King 109 12 10%
cup
Govt. 1 DNGC | 836 84 10%
- 03 -02
Private{ 2 DBC 348 35 10%
08
NENC 04 04 100%
Govt. 1 RGU 660 102 15%
-3
Private 1 Himala | 552 52 10%
-2 ya
Univer
sity
Total 09 3190 400 12.53
-30 %

respondent and its implication towards

purchase intention of green products.

Analysis & Interpretation
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Analysis

Based on literature review and information
collected from various dependable sources
attempts were made to devise and indicative
lists of green products which are being used
or emerging in the market both for consumer
and industrial purpose. Attempts were also
made to make a working definition or a
broad spectrum of conditions to consider
green product.

The concept of green product is vast and
there is no single definition which can
exhibit its spirits and essence in toto. The
underlying presupposition 1s the green
product is supposed to be the ultimate
solution in the eyes of sustainability. The
green product should confirm the following
conditions:

a. It should be produced using green
technology.

b. It should contribute least possible
carbon emission and impacts on least
depletion of ozone layer.

¢. The products and its mgredient’s
should be mostly recyclable.

d. Follow the modern concept of
circular economy.

e. Green products should be composed
of nature based material rather a
synthetic ingredients.

f. Ideally green products should have a
definite and short life span and
devoid of any chemical synthetic
material and preservatives ie.
perishable in nature.

Table 111

Example of Green products in different sectors

FMCG

Consumer
Durability

- Biodegradable Detergents

- Soaps

- Green tea

- Eco friendly Disinfectants

- All types of papers (writing
papers, tissues, toilet)

- Recyclable batteries

- LED light bulbs and tubes.

- Solar panels

- Clay based
crookery’s

cutlery and

Health

- Biodegradable
fixtures.

- Cotton based consumables for
dressing or bandit materials

- Cotton bed sheet

- Eco friendly disinfectants

- Biodegradable gloves

fittings &

White Goods

- Stacked washing machine and
clothes dryer.

- (3as fireplace.

- Refrigerators.

- Vacuum cleaner.

- Electric water heater tank.

- Small twin window fan.

Packaging
material

Edible package material like
ice-cream cone.

- Paper bags.

- Tetra pack package

Transportation

- Bio fuel

- Low carbon
(CNG)

- Recyclable tires

emission  gas

Sources: complied from https://www.conserve-energy-
future.com/25-green-eco-friendly-products.php
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Core BelieF/Blues

From the above statistics it is evident that
both ‘attitude towards environment” and

‘attitude  towards green products’ of

respondent-consumer  towards  purchase
intention for green products. However, the
attitude towards green products of the
respondent were found more significant ie.
0.79.  whereas for attitude towards
environment the obtained value 1s 0.20.

The R* value is 0.87 which is highly
significant and exhibit that the model is

satisfied and justified by 87% of the data set.
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The attitude towards green product (ATGP)
is positively impacted by Price Sensitivity
(PS), Quality Enhancement (QE), Brand
Familiarity (BF), Ease of Access and

Convenient to Use (CU).

ATGP €=—————=P5=10.31

ATGP €&=——— QE=0.28

ATGP &#————BF=0.28

ATGP €= Ease of Access = (.32
ATGP €————-=CU =041

Smilarly Attitude towards Environment
(ATE) positively influence by four
independent variable viz. Core
Belief/'Values, Environment Awareness
(EA), Individual Commitments towards
Environment (ICTE) and Government
Policies initiated towards  Environment
(GoP) .

ATE ————— Core Belief/'Values = 0.34
ATE €&=—=——=— EA =0.32

ATE €=—=—=== ICTE = 0.40

ATE €&=—=—====GoP =0.34

The statistics for determining model fit are
enveloped below:

Sample Size= 400

Degree of Freedom= 40

CR>+1.96

P value= 0.000, Chi-Square value =218.8
GFI = 0.818

RMSEA = 0.125

AGFI:

CFI=.779
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NFI = .777
TLI=.735

Limitation of the study

The study was designed to capture relevant
information from the sampled respondents
who are studying in different institutions in
the capital complex of the state of Arunachal
Pradesh. This study could be extended to all
other districts of Arunachal Pradesh to
understand the level of awareness and
affinity in the heterogeneous environment,
geo-political factors and diversified cultural
values and practices i.e. spread over across
all the distinct major and minor tribe of the
state. The study cannot be holistic and
comprehensive in  nature with the
of

it could be more effective if

tantamount cross-sectional  data.
However,
longitudinal data could be captured and
analyzed. The study outcome could be more
convincing if samples could be captured on
regular interval following the stratified
random sampling method. Since the concept
of green product is apparently new in the
region, the study might suffer from non-
sampling errors. There is in need of
Modification Indices as Chi-Square &
RMSEA wvalue is high. AGFI values are
slightly lower.

Scope for further study
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The study was conducted to understand the
level of awareness and affinity among the
young generation residing in a mountainous
forest dominated state of north-eastern
region which is somehow different from the
tier-I and tier — II cities in regard to the
lifestyle pattern, the level of consumerism.
In fact the people at large in the region are
more close to nature in the spectrum of
biodiversity. The intention behind the study
is to understand what extent the indigenous
society is influenced by the ultra-modern
lifestyle, hardcore consumerism with the
advent of massive globalization leaving
behind their core value and commitments
towards nature. If these societies are aroused
by the growing affinity towards usage of
non-green products, it would be detrimental
for the human civilization to sustain and
survive. The study explicitly attempts to
know the level of awareness among these
population and whether such awareness
essentially yield for developing higher
purchase intention of green products or not.
On the contrary, the study also focused on
other cues of green products like price, ease
of access, branding, ease of availability,
quality enhancement and their possible

impacts on purchase intention for green
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products particularly in the indigenous

Recommendation

This study shows that respondent consumer
of the region under study are more
concerned towards Price Sensitivity (PS),
Quality (QE), Brand

Familiarity (BF), Ease of Access

Enhancement
and
Convenient to Use (CU) which forms

green
products that essentially influence purchase

attitude of the consumer towards

intention towards green products. On the
contrary independent variables like viz. Core

Belief/'Values,
(EA),

Environment

Environment  Awareness

Individual Commitments towards
(ICTE)

initiated

and Government
Policies towards Environment
(GoP) also impact collectively towards
environment

attitude  towards

that

forming
(ATE)

Purchase Intention (PI) for Green Products.
However ATE €=—== PI = 0.2 and ATGP
Pl =

and essentially influence

0.79 respectively. This

represents that among the respondent

consumer there is a need of enhancing
higher

commitments towards environment among

environmental  awareness  or
the young population of the state. Since the
target population mostly engaged in school,
colleges and university, the academic
institution must organized environmental
awareness camp in the campus as well as

through outreach programmes so that this
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community.

could influence the young generation for
enhancing higher purchase intention of
Green Products. On the other hand the entire
world is moving towards green movement
which would definitely enhance the smaller
markets with good quality and affordable
green products with higher accessibility by
the consumer across the country. Unless the
towards

awareness and commitment

environment is firmly reinforces, the
improvement in supply side would not
achieve the desired results.

Conclusion

This study attempts to understand the views,
observations and the sense of commitments
of young educated respondents of a north
eastern state. The underline spirit behind this
study was to explore the level of penetration
of green movement from mainland India to
the of the
particularly among the budding leaders of

remotest  corner country
the future. This study prescribed that all the
state and non-state stakeholders should
design and delivered environment related
campaign or dedicated illustrative module in
the course curricula as a means of time
bound and OOP action plan. The term
development has been perhaps wrongly or
narrowly manifested within the locus of

massive infrastructure, construction, and

building of engineering structures to jump

11
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from natural green to jungles of concrete.
The north eastern states are still alive with
its flora and fauna. If the adoption of green
products has not been incorporated by
upcoming generations, the flood of

indiscriminate and irresponsible
consumerism would sweep the core values
of sustainability for the region and for the

entire nation.
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Issue 2: Overview

Assessing learning (1)

All three papers in this issue of Explorations:
Teaching and Learning English in India investigate
the professional practice of assessing learners.
This professional practice includes designing
tasks to measure learners’ progress and applying
assessment criteria in appropriate ways. It also
includes developing skills in analysing learners'
errars and providing constructive feedback.
Through this professional practice, teachers can
use assessment effectively to monitor learning
and use data from assessments to inform
teaching.

Jayati Chatterjee and Dhriti Sundar Gupta
investigate current ways of testing learner
language skills at secondary school level, They
examine test candidates' views and performance
and recommend both formative and summative
testing. Kirti Kapur also researches current
practice, finding that approaches are inconsistent
and propasing the design and use of standardised
rubrics. Kuheli Mukherjee and Kalyan
Chattopadhyay investigate how secondary
school teachers can give feedback on the writing
performance of their learners and suggest more
focused and consistent feedback to help learners
to gain greater writing competence in English.

About the authors
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Linguistics at the English and Foreign Languages
University, Shillong Campus, Meghalaya, India.

Dhriti Sundar Gupta is Assistant Professor at
Rajiv Gandhi University, Arunachal Pradesh, India.
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on multilingualism, cultural aspects of language
learning and making ELT learner centric.

Kuheli Mukherjee is a senior teacher of ESL

at Sakhawat Memarial Gevernment Girls’ High
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in teaching, training, curriculum designing and
developing materials.

Kalyan Chattopadhyay is Associate Professaor
and Director, ELC, Bankim Sardar College, Vice-
President, AsiaCALL, and ex-Coordinator, IATEFL
¥LTSIG. He regularly speaks and publishes on
language skills development and technology-
assisted language learning.

About the English Language Teaching
Research Partnerships (ELTReP) Award
programme

India has a long tradition of educational research
but the results of this have not always reached
the wider world. Through a range of programmes,
British Council India places considerable emphasis
an encauraging and supporting inquiry, A key
strand of that work between 2012 and 2016 has
been the English Language Teaching Research
Partnerships (ELTReP) Award programme. The
programme aimed to facilitate high quality,
innowvative research to benefit the learning and
teaching of English in India and to improve the
access of ELT policy makers, professionals fram
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India and the United Kingdom and the global

ELT community to that research. All writers
contributing to the eleven issues of Explorations:
Teaching and Learning English in India were
selected and supported in their research by the
ELTReP Award programme.

All three papers in this issue have been written
by practitioners in the field, whether teachers,
lecturers, educational department personnel

or other roles that involve day-to-day contact
with the teaching and learning of English. The
researchers, many of whom will be seeing their
work published for the first time, have designed
and implemented their studies and present results
which in each case are innovative and thought-
provoking. Each paper reflects the creativity,
detailed awareness of context and practical
suggestions of a wide range of writers, from
different backgrounds and working in different
situations.

We very much hope you enjoy Explorations:
Teaching and Learning English in India and

that you feel the insights the papers provide

into a variety of educational environments are
applicable to your own context, wherever you may
be working.
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The impact of English language testing practice
on Indian ESL learners: a study

Jayati Chatterjee and Dhriti Sundar Gupta

1. Introduction

Language testing Is an inalienable component

of any formal language-learning situation.
Consequently, language testing attracts critical
attention from teachers, students and testing
practitioners in the field. How do the testees
view a test? To some. it is a ritual to secure a
placement to a higher class. Some feel it paves
the way for entering a larger domain of education
or any professional field. Some believe it exhibits
the testees' proficiency in English. The varied
opinions of the testees make the topic worthy of
investigation. The project investigates the impact
of English language testing practice on the ESL
learners in the Indian subcontinent.

Several examination boards operating at the
national and state levels conduct high-stake tests
for English as well as other subjects for class

12 in India. It is assumed, after twelve years of
exposure to English, the learners have reasonable
mastery of the four skills, i.e. LSRW (listening,
speaking, reading and writing) in English. Despite
their differences in teaching-learning material,
syllabus, pattern of test paper, imparting the four
major language skills to the learmers is a common
objective of the English courses across these
boards of secondary education. The content of
the tests conducted by the boards are based on
specific syllabuses and every year the English

language tests, conducted by several boards
certify a galaxy of testees as high achievers. Have
these high scorers in the English language tests
mastered LSRW skills in English? The question

is reinforced by Hughes' comment (1989}
‘successful performance on the test may not

truly indicate successful achievement of course
objectives’ (p.11). The high achievers in English in
the final examination of class 12, conducted by
several boards of higher secondary examination
are expected to have general proficiency in
English. However, teachers teaching at the tertiary
level have observed that many of the higher
education aspirants fail to meet the benchmark

of proficiency in English, required for pursuing an
academic or professional course, The prablem
demands some attention. How far the English
language testing practice can address the
problem is the thought that has motivated this
study.

2. Research questions

This study investigates the empowering ability
of the ESL test-practice at the +2 |evel across
national and state examination boards. The
investigation focuses on how far these tests
assure skill development among Indian ESL
learners so as to place them on the global
platform.
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The following are the research guestions which
this study has addressed,
1. To what extent does the testing practice of
+2 level measure the development of LSRW
Skills in ESL learners across educational
boards?

2. To what extent do the views of test takers
ensure the predictive validity of the tests in
English at the +2 level?

3. Research methods

The present study is a combination of qualitative
and quantitative research. The data is collected
through a survey method.

Sampling: 5ix examination boards are selected
from the north, south, east and west of India

for the study. To maintain confidentiality, the six
boards are named as Board &, B, C, D, E and F.
Thirty testees who have successfully passed

the higher secondary examination from each
board have been selected for the study. The
respondents have completed a questionnaire and
have taken a proficiency test.

Instruments: Primarily, two instruments are
developed for the investigation: a structured
guestionnaire for the testees and a test paper
modelled on a globally accepted general
proficiency test module. The purpose of this
questionnaire is to find out the general opinion

of the testees and the teachers on the core
English test of the class 12 board examination and
thereby investigate the impact of these testing
practices on Indian ESL learners.

4, Findings

This section will summarise and comment on
the testees’ responses to the guestions on the
questionnaire. Survey findings can be found in
Appendix 1.

In response to the question whether the English
language test of the Class 12 board examination
was a fair and accurate test of their English
language skills, 70 to 90 per cent of testees
across the boards appear satisfied with the
ability of the test to evaluate the testees’ total
and sub-skills of the English language. It largely

matches with their response to the class 12 tests
being a confidence and proficiency booster,

This view indirectly confirms the positivity of the
test impact. However, only 50 per cent of the
respondents from Board D and 60 per cent from
Board B strongly agree with the statement and
this percentage of agreement is lower than the
range of agreement (75 to 85 per cent) offered
by respondents from other boards. The difference
signals some gap in the learners’ understanding of
the non-immediate test objectives, Twenty to 30
per cent of the total respondents do not consider
the class 12 tests as a confidence and proficiency
booster and their response calls for an analysis of
the test design with necessary modifications.

According to the survey, 65 to 70 percent of

the respondents show their confidence in the
test design. They feel the test can bring out the
degree of their flexibility in using LSRW. However,
only 45 to 50 per cent of test-takers from Board
E and Board A recognise a proportional link
between their score in the class 12 test and their
flexibility in using English contextually. Although
the testees find that the test is an authentic
representative of their language (English) skills

in general, they are not sure if their test-scores
(class 12} indicate their flexibility in using LSREW
in English separately. Ten to 40 per cent of them,
consequently, remain undecided. A sizeable
section (20 per cent) do not agree that either the
class 12 test (English) can judge their acquired
language skills or the test can be a confidence-
booster in using the language. Such responses
could be converted to more positive ones by
exposing them at school to frequent mock tests
with special focus on language use.

Nearly 60 to 90 per cent of the testees
emphatically accept the fact that the test they
have taken at the class 12 (Board Examination)
is a test of their ability to communicate with
native speakers. The response is in tune with
their acceptance of the test being a true mode
of exhibiting their skills. However, 10 to 35 per
cent of the test-takers do not perceive the
correlation. One may note that while 45 per
cent of the respondents of Board D and Board F
agree with the statement, 55 per cent of them
are either undecided or disagree with it. A large
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number of respondents show disagreement with
the statement and it seems for them that the test
impact is limited to immediate placement of the
testees to the next level. The complete negative
responsa to the statement {i.e. the test is a true
mode of exhibiting their skills) indicates that the
test-takers need to see other effects of such tests
beyond the placement of testees as a part of the
teaching programme.

Fifty to 90 per cent of the respondents
acknowledge that the test under consideration
measures the degree of their command over
English. A higher degree of command will

prove the test-takers’ effectiveness at using the
language in their respective professional domains.
The response matches with the testees' earlier
positive attitudes to the test. Ten to 50 per cent
of the respondents react negatively, indicating
their inability to comprehend or to accept the far-
reaching predictable effect of the test. They do
not interpret a test score beyond placement. The
larger sections of Board E (70 per cent) and Board
F (60 per cent) reject the statement, showing
their inability to accept the test as an indicator

of greater benefits. It may require redesigning

the test to make the test-takers realise the

larger benefit of tests in English, i.e. examining
the testees’ ability to use the language in future
professional contexts.

& large number of the respondents find a perfect
co-relation between the difficulty level of the test
items and the teaching inputs received in their
classes (English). The response signals test-
preparedness, ensures good scoring, is likely to
familiarise the prospective testees with the unigue
features of the language, and thereby contributes
in enhancing their proficiency level. However,

a sizable group of 25 per cent to 35 per cent

of respondents remain undecided. They do not
seem to perceive any co-relation between items
taught and the items tested. Such a response calls
for the construction of tests, based on teaching-
learning inputs; tests that help the learners and
testees to understand that learning and testing
are not isolated domains but are complementary
to each other,

Sixty to 95 per cent of the respondents feel that
the test does give the testees a good scope of
exhibiting their knowledge of the target language,
i.e. its structure and its use, It may be inferred
that they have had sufficient practice and are
aware of the area where they are likely to make
errors. Such response reinforces their positive
attitude to the test. However, five to 40 per cent
of respondents do not share their opinion. They
are either fuzzy about their knowledge of the
language or they find that the test cannot bring
out what they know about the language. The
negative impact may indicate that the test does
not select items to test the test-takers’ knowledge
but to test the memory of the testees.

While commenting on the test-impact, 65 to 85
per cent of the test-takers agree that the test
proves to be a tool of identifying their strength
and weakness in using English. Their positive
response shows that the testis likely to distribute
equal importance to the LSRW so that the testees
identify their acquaintance with the language
skills and sub-skills. Fifteen to 35 per cent of
respondents offer negative responses, thus
questioning the test impact. They may not find all
the test itemns test their language skills in all the
four domains equally.

Sixty to 95 per cent of test-takers feel the test
checks their acquaintance with the syllabus and
the response may reflect that the test is primarily
based on the class 12 prescribed syllabus. The
disagreement of five to 40 per cent may indicate
that some testing items do not seem to have any
direct co-relation with the prescribed syllabus
but have been selected to test the test-takers’
concept and knowledge of the general use of
the language. While 40 per cent of testees from
Board F accept the statement position, 60 per
cent of them do not find their acquaintance with
the syllabus being tested. They need to be made
familiar with the primary and the secondary
objectives of the test.

Thirty-five per cent of the respondents accept
that the test and assessment have measured

their learning retention indicating it may be a test
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of memory. The response contradicts their view
that the test is able to acguaint them with their
strengths and weaknesses in using the language.
The testees seem to be confused between their
strengths and weaknesses as regards their ability
to use the English language and their strong and
weak memory of the classroom learning inputs,
However, a noticeable section of ten to 45 per
cent disagrees with the statement, suggesting
that the items should be tested contextually. One
may argue that most of the testees may have
attended classes regularly and have sufficient
practice in the parallel, mock-format of the
application-based version in the board test paper.
The format may have been imprinted in their
memory. Consequently, they feel that the class
12 test and assessment measure the retention of
their learning.

As a post-test effect, 65 to 95 per cent do not
lose interest in English, proving the success of the
test designer. Only five to 35 per cent claim to
have lost interest, probably as a consequence of
their poor score. Their response reinfarces their
discomfort with the test-items, selected from a
domain outside the prescribed syllabus.

Sixty to 85 per cent of respondents do not
consider the test as a realistic placement test
but 15 to 45 per cent of the respondents do.
Though the majority is benefited by the test,

a sizable section does not appear to receive
any rewarding effects from the test, which may
require a deliberation on how to motivate the
learners through tests. Seventy-five per cent of
testees from Board D find the test a mere ritual,
suggesting that Board D needs to make efforts
to redesign the tests and make the testees clear
about its objectives beyond mere scoring for
higher placement.

Sixty-five to 100 per cent agree that the test

is able to identify those areas of the test-
takers' learning which call for improvement.

The response seemingly refutes a part of the
previous response. Some test-takers benefited
by the test as they feel that the test scores can
make them recognise their aptitude in language
learning. However, these testees consider these
tests as rituals because testing is a mandatory

component of the educational system and the
test-format is stereotypical, Twenty to 35 per
cent of respondents do not receive any guidance
from the test as regards the improvement of their
lzarning. Once again the larger impact of the test
I5 mMissing.

More than half of the respondents do not feel that
the test and assessment generate nervousness
because they seem to be clear about the

test objectives. Moreaver, their preparedness

has made them familiar with the test pattern.
However, 20 to 55 per cent of the testees feel
nervous while taking the tests and receiving the
assessments, which may indicate their lack of
confidence rather than any intrinsic shortcomings
in the test. One may note that from Board E, 55
per cent feel nervous as regards the test and
assessment in English and 45 per cent disagree
with the statement. In Board F the response is
equally divided (50 per cent each). The testees

of these two boards need to be given more mock
tests at the schoaol level to combat the fear of
tests in English. The test papers need to include
test items well distributed in the scale of easy-
moderate-difficult.

In respanse to the question regarding the

test of different skills and sub-skills and the
adequate marks allotment, more than 75 per
cent of testees claim their listening skill is often
tested and adequately assessed. It indirectly
proves the presence of trained teachers who are
formally taught how to test the listening skills of
the learners of English. The response appears
supportive of the presence of an infrastructure
for testing listening skills in schoaols. Fifteen to

25 per cent of testees however disagree with the
statement, which indirectly implies unsatisfactory
testing and assessment of their listening skill. It
could be due to inadequate infrastructure and
untrained teachers in some institutions/schools. In
this context, one may note that while 45 per cent
of testees from Board C are happy with the test
of their listening skills, 55 per cent find that this
skill is neither adequately tested nor assessed.
This response calls for a deliberation on the
distribution of marks of the skills being tested by
the board examination English test paper.

Mare than 70 per cent of test-takers accept
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that reading skills are adequately tested, and
assessed. The allotment of marks to the questions
testing reading skill is adequate. Nevertheless, five
to 30 per cent of testees do not agree with the
response and their position gquestions the level of
the acquisition of their reading skill.

More than 55 per cent of respondents claim
that their oral production is adequately tested
and assessed but 30 to 45 per cent of them do
not find their oral skill is adequately tested and
assessed or the marks allotment to the gquestions
testing oral skill is satisfactory. Seventy to 80
per cent of respondents acknowledge that

their pronunciation is adequately tested and
assessed. However, 20 to 30 per cent of testees
do not approve of the test, assessment and
marks allotment as regards their pronunciation
in English. The gap between the positive and
negative responses projects that the test of

oral skill varies in school examinations across
different educational boards. One may note that
nearly 15 per cent of test takers from Board C
positively respond to the test of oral production
and pronunciation but the majority of them, i.e.
65 to B0 per cent, negatively respond. Such a
response leaves considerable doubts as regards
the focus and testing methodology of the oral skill
in English. The test designers need to revisit the
test objectives and the selection of test items to
promote and assess oral proficiency in English.

More than &5 per cent of testees are happy

with the test of grammar, perhaps because they
scored well and gained confidence but ten to 35
per cent of them offer a negative response. It
questions their ability to generate grammatically
acceptable English sentences or their discomfort
with some grammatical items or their confidence
in using their grammatical skill.

Maore than half of the total test-takers are satisfied
with the test and assessment of their knowledge
of words and phrases in English but 20 to 45 per
cent of testees disagree with the statement. The
varied responses may indicate that a sizeable
section expects isolated testing of the testees'
vocabulary and probably does not understand
that the test of vocabulary can be embedded

in the test of other skills. It may be pointed out

while 45 per cent of testees from Board C appear
satisfied with the test of vocabulary skills, 55 per
cent of testees seem to be dissatisfied. It may
indicate that the vocabulary test items in the test
paper do not have an adequate marks distribution
or there is no correlation between the teaching of
vocabulary items and the testing of them.

The testing of writing skills is more frequent,
Therefore, it is not surprising that nearly 81 per
cent of the total respondents find the testing and
assessment of writing skills in English in their
respective board examinations guite satisfactory.
However, 19 per cent of the testees exprass
dissatisfaction, indicating that they are unable

to relate their scores on the English test to their
ability in writing. One may notice that as regards
Board D and F the range of negative response is
30 to 45 per cent. It may reflect that these testees
are not comfortable with free response questions.
Perhaps they are more comfortable in writing
those answers that they have learned through
rate methods.

According to the survey, most of the testees are
unaware of IELTS/TOEFL, as they do not plan to
pursue higher studies abroad, However, 35 per
cent, who are likely to be the above average
group, have explored the eligibility conditions of
studying in Europe and in the USA. The argument
is supported by the total positive response to
the statement that these tests are required for
fulfilling the eligibility criteria of admission to any
academic programme abroad.

Nearly 86 per cent of the survey respondents
express a need for a pan-Indian English language
proficiency test. They may be looking for a
comman assessment process of Indian students’
proficiency in English, In fact, such a test is

likely to dissolve board-specific parameters and
to select its own test items and test designs. It
would prepare students for any international
proficiency test in English and assess the testees’
proficiency in English in relation to international
standards. However, 16.7 per cent do not approve
of any pan-Indian English language proficiency
test, probably because they are apprehensive

of its difficulty level or they may not be guite
willing to leave the familiar comfort zone of their
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board examination. Since a sizeable section of
the respondents feel that their respective board
examination can be considered equivalent to
IELTS/TOEFL, they do not require any pan-Indian
common proficiency test. However, 73.3 per
cent of the population do not find any match
betwesn the respective board examinations and
IELTS/TOEFL. They seem to be maore critical of
the selection of test items and test design and
the test purpose of the two proficiency tests
concerned,

In Figure 1, the testees from the low to high
achievers group have been placed according

to their scores in English in the class 12 board
examination. However, their class 12 board
examination score does not explain the cause of
the variation visible in their performance in the
skill-based proficiency test. The performance

in the listening skill test is mostly uniform and

the score in the listening comprehension test is
comparatively higher than the scores in the tests
of ather skills acrass the testees. It appears that
the listening comprehension test and assessment
done in the class have benefited them in learning
the skill. It matches their response to Q1 in the
learners' questionnaire,

The score in the oral production test shows the
next best performance of the testees. All the
groups have done reasonably well and show
proficiency in speaking. The test-takers’ good
performance on the oral test is not surprising.
120%
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A0%
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In an urban set up the test-takers often have to
communicate in English and face a test of their
skill, and gradually improve their performance.
The difference between the scores in listening
and speaking tests may indicate they are able
listeners but they are hesitant speakers. Moreover,
the listening comprehension test in the sample
proficiency test paper is comparatively more
guided than the speaking production test, where
to answer the guestions the testees require a
perfect combination of facts, structural knowledge
of the language, good pronunciation and self-
confidence. However, the positive result of the
test matches their responses regarding the test
and assessment of the speaking skill through oral
production.

There is a moderate performance in the written
production and reading comprehension test.
Dewveloping their writing skill is the most difficult
task and the test-takers do not seem to be very
comfortable in combining content with vocabulary
and structures of English fluently and accurately.
The testees mostly follow the rote method in
preparing selected topics and textual answers,
Mast of them rarely offer genuine free response
to a topic. Qutside the classroom, their reading
and writing skills may be tested infrequently

as compared to the tests of their speaking and
listening skills, which are required frequently to
communicate with others in a cosmopaolitan urban
area,

= | jstening

= SHpeaking
- Reading

— Writing

95% |

Class Xl English scores

Figure 1: Scores in English in the class 12 Board examination
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One may notice that the moderate to high
achievers (i.e. those who have scored in English
50 to 80 per cent in class 12 board examination)
have shown the most balanced performance

in the proficiency test. However, the group of
highest scorers have performed poorly in the
reading comprehension and written production
tests. Their board examination score in English
may indicate their textual knowledge and nat their

mastery of the reading and writing skills in English.

5. Conclusion and suggestions

The result of the survey shows that the test-
takers claim to have acquired a certain level of
proficiency to become familiarised with the four
skills in English in any given context and they
believe test practice at the +2 |evel certifies their
position. However, the study finds that there is

a substantial gap between their belief and their
performance. The study uncovered a wide range
of issues concerning the existing testing practice
of the +2 level across educational boards in India.
The following suggestions are based on the major
findings of the study.

a) workshop and training programmes for

test designers and teachers on testing and
assessment should be conducted so that there
is a correlation between teaching-learning and
testing of the four skills, and between board
examination and school examinations

b) the test designers need to revisit test
objectives and the selection of test items to
promote and assess the ESL learners’ proficiency
in all the four language skills

¢ representatives from all boards need to revisit
the test abjective and test design of the existing
testing module and develop a uniform practice
for testing and assessing Indian ESL learners’
proficiency in English which matches international
requirements

d) a detailed, descriptive assessment layout which
explains the correlation between the test scores
and the language performance of the test takers
needs to be developed and made available to the
test takers and the test designers.
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Appendix: Survey results

Q1. The English language test at class 10712 was a fair and accurate test of my English language skills
(total and sub-skills).

Q2.The test score was directly proportional to the degree of my flexibility in using English.

Q3. The test boosted my confidence level or proficiency in using the language in non-exam/outside
school contexts.

Q4. The test identifies my ability to communicate with native speakers of English.

@5. The test identifies and ensures the usability of my command over English in your prospective
specialised stream/professional domain,

Q6. The difficulty level of the test items matched the teaching input in my English classes at school/
college.

Q7a. The class 10/12 test and Assessment in English showed what | know about the language.

Q7b. The class 10/12 test and Assessment in English acquainted me with my strengths and weaknesses
in using the language.

Q7c. The class 10/12 test and Assessment in English showed my acquaintance with the syllabus.
Q7d. The class 10/12 test and Assessment in English measured my learning retention.

Q7e. The class 1012 test and Assessment in English made me lose interest in English.

Q7f. The class 10/12 test and Assessment in English appeared to be a 'ritual’ of the curriculum.

Q7g. The class 10/12 test and Assessment in English provided me with information about which area to
improve or learn better.
Q7h. The class 10/12 test and Assessment in English made me feel nervous.

Q8a. The following are often tested or assessed and adequate marks are allotted to each of them:
listening comprehension.

Q8b. The following are often tested or assessed and adequate marks are allotted to each of them:
reading comprehension.

Q@Bc. The following are often tested or assessed and adequate marks are allotted to each of them: oral
production.

Q84d. The following are often tested or assessed and adequate marks are allotted to each of them: written

production.
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Q8e. The following are often tested or assessed and adequate marks are allotted for them: vocabulary.
QBf. The following are often tested or assessed and adequate marks are allotted for them: pronunciation.
Q8g. The following are often tested or assessed and adequate marks are allotted for them: grammar,

Q9. Are you familiar with the names of any of the following tests? IELTS-TOEFL?

Q10. What is the purpose of these tests? (Tick the appropriate box)

For pursuing higher studies abroad in any discipline

For passing Indian civil service examination

For admission into different universities in India

Don't Know

Q11.Da you think the English language test at Class 10/12 can be considered equivalent to JIELTS/
TOEFL?

Q12. Do you think that there is requirement for a pan-India English language proficiency test?

14 Explorations: Teaching and Learning English in India © British Council India 2017
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last essay in this anthology, co-authored by Blanajll.
Sarma and Rumi Das, engages with the question uf
child labour/abuse and its projection in Dickens

works. It is hoped thar the readings of Charles
Dickens offere¢ here will stimulate readers to
rediscover and rathink the author in novel ways.

=rEedbei-
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Reading the Relationship among
Love, Marriage and Class in
Charles Dickens’ Hard Times

Dr. Miazi Hazam

)

Charles Dickens, as
in his book,
perhaps the most flawed b
Victoria

pointed out by David Cecil

ut the most lovable of all
n authors. One of the reasons for the great
Success which he had as a novelist in spite of all the
technical flaws was his mastery in story-
his choice of themes which touched th
life of the common readers. Hailed as
responsible novelist and yet many-
for playing too much
readers, he has, nonet

telling and
€ heart and
a socially-
a-times criticized
with the emotions of his

Early Vietorian Novelists (19343, is-

heless, chosen themes that
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transcend the limitations of ";fjclnrian Li

space. However, it is not that the ,hemlmﬁ mil
irrelevant or less relevant during his days. > FWEI-L
is to affirm that their relevance hag ctn};t} rm:fr.;t
date and generated a lot of enquiry Hinm hi:ua.iﬁ : |
While unhappy childhood, suffering of the Inm- ;nz
the _t{nderprivilcged, the pathetic cundjriuf: of the
wor<ing class, the difference between the rich and
the poor in the society and (he education system
which he held as faulty, love apd marriage also
occur as his recurrent themes. :

_Whether it is the highly autobiographical David
Copperfield (1850) or Hard Times (1854) or Grear
“Expectations (1860), love, marriage and dejection
have found their way-into these three novels as an
important theme. The usual and perhaps the
spontaneous explanation provided for the recurrence
of these themes has been the reference to the
autkor'’s own life, which, as known to most readers
.of English literature, was not a happy one in terms
of lave and marriage, and rightly perhaps so. The
point of departure that I want to make in this paper

is by adding the element of ‘class’ — bath in the
social and economic senses. to the complex

representation of love, marriage and dejection as
found in Hard Times. This would invariably mean
the application of a Marxist-oriented interpretation
into the proposed text since it is almost impossible
10 speak of o attempt to discuss the issues related
10 class without a reference to the Marxist
Standpoiny, Also, given the histarical context of the

Reading the Relationship among Love, oy 8

novel, it would only seem {it to applv same cleme

of Marxist criticism into the readins of fu.r?
marriage, dejection and class. The reusy, {.*~
applying Marxist criticism also arises from Lhe fﬂz
that this 1854 novel. the teath of tke author, |s
normally categorized as a social crricism and
industrial novel. In- fact, the prima= approag)
towards the novel has been of a rext which
vehemently critiques the dehumanizing tendency of
capitalism in the wake of industrialization in
England, and by extension, the European continep
as a whole. It can also be noted here that Mary
himself used references from Charles Dickens in hjs
works, as Tony Davies notes ir. *“Marxist Aesthetics”:

Himself an aspiring poet in his twenties,
[Marx] admired his compatriots Gaethe,
Schiller, and Heine: His works teen with
allusions and guotations from, further afield,
Virgil and Dante, Cervantes and Calieron,
Voltaire anc¢ Victor Hugo, Dickens.
Thackeray, and dozens of other writers.in a3
_ many languages. (Rice and Waugh, :41).
It is possible to read Hard Times as a thesis-novel
since its plot and narrative are completely hinged on
the anti-thesis between the ‘head’ and the “heart’. or
in other words of the clash between ‘intellect’ and
‘emotion’. The theme of the novel is primarily the
failure of the application of Utilitarian ideas and
principles, particulariv in the realm of education,
consequently - affecting humane quality, since
Dickens felt that such utilitzrian educat:on does not
lead men to build a better society; rather, because of
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its closeness 1o the motifs of industrialization and
capitalism. it had wrned into 3 tool for creating
people who would be potential addition to the
insidious process of capitalist exploitation as
managers and propagators of the process. It is also
well known that one of the major concerns of
Dickens with his contemporary society was his
dissatisfaction with the educational system which
was gradually finding dcceptance in the country and
was also being practiced ip various institutions, the
example of which is the school of Mr, Gradgrind
where the children are taught nothing but “facts’. |y
15 this emphasis on the hammering of facts into the
impressionistic minds of the little children to the

detriment of fancy that the novelist vehemently
criticizes in this novel.

In order 1o prove how the
nurturing of facts o th

& utter negligence of fancy
can result not only in the failure of proper

development of the children but also degenerate
them into monstrosity of nature is very properly

reflected in the complex web of relationships that
the different characters share in the novel,

As per the conceived structure of the novel based
on binary opposition, the themes have also been
integrated in a similar manner with the scales tilted

in favour of the heart anc emotions against that of

the head and rationality. An important aspect in the

development of the themas of love, marriage and
dejection in the novel is Dickens’ emphasis on the
critique of the utilitarian educational system. This is
done by putting the characters under the system and
by showing how they either fail or succeed
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depending on how much they either imbibe or reject
the philosophy of “facts and facts alone”
Ijropeunded by the two upholders of utilitarian flag
— Mr. Gradgrind and Mr. Choak’umchild. It is also
lo be noted here that while the children from the
lower rung of English society manage to keep the
integrity and humanity within their breast intact, or
at least less mauled, the ones belonging to the upper

rung turn into monstrosities of nature or at the best -

into human beings without proper humanity within
them. It is in the development of the theme of
human relationships that the author successfully

shows the failure of such an educational system

based primarily on the emphasis on rationality and
facts. '

Based on the structural as
pairs of lovers (or

the two diametricall

pect of the novel, the
couples) have been taken from

¥ opposite classes of the English
society - the affluent and the poor - in order to

highlight the difference in the type of life lived by
each class, Though it should also be accepted here
that in spite of the fact that Charles Dickens aimed -
at representing the ‘lived’ experience of these
diametrically opposed classes, he cannot
absolved from the guilt of romantici
the cost of the former,
application of the “grotesque’

favourite tools for caricaturg
Dickens then, is *
doodling,

wo

be
zing the latter at
especially with the
» Which was one of his
and irony, Writing, for
-..not to be a mere recreational
[it] is a productive and purposive activity,
relational in its ends, and constrained by the
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conditional possibilities of a particular social
situation and historical moment™ (Waugk, 142).

This discrepancy in portrayal is evident when one
considers the two couples, Mr. Josiah Bounderby
and Louisa Gradgrind on the one hand and Stephen
Blackpool and Rachael on the other. It is clear that
while the marriage -between Mr. Bounderby and
Louisa fails because of more than one reasons, the
primary being a love-less marriage based on a
misunderstanding of the self and the vast difference
of age between the husband and the wife, the
unhappiness in - the married life of Stephen
Blackpool is because of the drunkenness of his wife.
However, the two couples who belong ro the two
different layers of the English society tell us much
" more than are visible on mere simplification, and
this is possible only when one goes anzlyzing the
experiences of the couples on the basis of class.

This reading emphasizes on class as a tool for
examining love, marriage and dejection in the novel
because, as already stated, class distinction, or rather
the formation of and solidification of the capitalist
and working class was a direct outcome of the rise
and development of industrialization in England. It
may also be mentioned here that tke rise of
industrialization with all its consequent evils was a
process which had disturbed not only the fiction
writers of the Age, but had found its way in the
genre of poetry too, an instance being William
Blake's poem And Did Those Feet in Ancient Time
which refers to the mills and factories as “Satanic

e e
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Mills”. In Hard Times the reference to the !';i_ciqq-

workers as “hands™ is an instance of the denial of-

the human status of the workers and hence an-act of
dehumanization and capitalization of human beings.
It is also equally important (0 note that- the
functioning of the workz2rs’ union has also not been
projected EI"! a favorable light. 1t rather seems ﬂm!
the poor worker is sandwiched between the Union
and capital, and one who does not adhere to the
demands of the Union is branded as a “black sheep’
by the other members of histher own class. Of
course, as is common  With Dickens’ way of
portraying things, allegations have also been held
against him for the manner in which he has
portrayed the functioning of the labour and the
labour union. While he has portrayed Stephen
Blackpool as an innocent victim, he has cast
Slackbridge and the other members of the Union in
a negative light and deliberately neglected some of
the positive changes that labour unions had achieved
in favour of the worke:s.

When it comes to dejection in marriage. it.is true
that both Mr. Bounderby and Stephen Blackpool
face dejection in their marriage, yet while it is
evident in the case of Blackpool who suffers
immensely from the drunkenness of his wife. it is
not so with Mr. Bounderby because the social status
as well as the absence cf all sorts of emotions on the
part of Louisa evolves ¢ different dynamics. Dickens
has represented the sulfering of Stephen Blackpool
to such an extent that along with him the readers
tend to sympathize with his decision to be released

351
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from the vows of wedlock so that he can live his
own life for whatever number of years he has at his
disposal; and perhaps settle down with Rachael,
w}mm he considers his Angel and his only true
fr_mnd1 and sympathizer who has stuck to him and
his wife during all the days of misfortune. There is
also a sort of unspoken understanding between the
two which is quite clear to the readers that it speaks
of unexpressed and unrequited love between them.
There are several passages in the novel that tell of
St;ph:n Blackpool's admiration for Rachael as
being more than just admiration but Tike an invisible
bond of love which he is unable 10 utter and which,
unfortunately, both are unable to express until
Blackpool embarks on his last journey holding
Rachael’s hand in his. What he had not succeeded in
achieving in life, he gets in his death.

On the other hand, Mr. Bounderby and Louisa,
though they do not exh:bit any problem in marriage
from the conventional sense, lack the bond that
should have existed beiween a husband and a wife

under normal circumstances. The reason can again-

be cited as the lack of human feelings in the soul, or
should we say the heart. of Louisa who unlike other
‘normal’ girls of her age. has never known what
love is and hence does not feel any of the attachment
which roots out of it. It is only when James
Harthouse enters into her life that she begins to feel
a hitherto unknown and uncomfortable attraction
towards him which she doubts may be love, though
she is never sure of it; and it is this feeling that
finally leads to the shocking confession before her

= B
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father and her turning into a tragic characier. For
this. she squarely blames her father for turning her
intd an unfeeling, heartless being, so that once she
really begins 1o live and feel, she is unable 10 bear
the pressure and pain of living and breaks down.
She separates {rom Mr. Bounderby and tries to find
some solace in her loneliness. Hence, both the
couples representing the diametrically opposite
social classes suffer from dejection in marriage
because of different reasons. So, where does the
difference lie?

The difference lies in the possibility and/or
impossibility of legal separation or divorce in the
case of the couples. In the case of Mr. Bounderby
and Louisa there is the possibility of obtaining
divorce and settling down separately if they desire
so, but in the case of Stephen Blackpool divorce is
a distant dream even if he were to desire and ask for
it, as it is evident in his discussion with Mr.
Bounderby when he approaches him for suggestion
regarding his release from the torment that he has
been undergoing in the hands of his wife during all
the years of marriage. In his discussion with Mr.
Bounderby it becomes clear that it is not possible
for a person of lower means to achieve divorce since
it involves a process which demands a fair amount
of money as well as time. It is indeed a long process
for acquiring divorce under the existing
contemporary legislative system as Mr. Bounderby
explains to Blackpool in the following passage in
the novel:

I A S S A —
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‘Why, you'd have 10 go 10 Doctors’
Commons with a suil, and you'd have 1o o
to a court of Common Law with a suit. and
you'd have 0 go to the House of Lords
with a suit, and you'd have to get an Act of
Parliament to enable you to marry aeain
and it would cost you (if it was a cu;e n;‘
very plain-sailing), 1 suppose from a =
thousand 1o fifteen hundred pound,’ said
Mr. Bounderby. *Perhaps twice the money.’
(Hérd Times, 62). '

And Blackpool reacts in his own individual way by
uttering, ‘Tis just a muddle a‘toogether, an the
sooner | am dead, the better’ (62). No doubt, life
becomes a sickness for this poor man with death as
the only cure of what he calls a “muddle”™.

It is thus, required to look here at the then
existing marriage and divorce laws in force in
England and how it made it impossible for the poor
to come out of the bonds of marriage in spite of
problems and maladjustments, and how it was a
luxury affordable only by the rich.

However, before proceeding into the complexities
of marriage and divorce laws in England in Dickens’
time, it seems relevant to note Marx's classic
statement about the crucial relationship between
base and superstructure which was later to constitute
the framework of Das Kapital:

In the social production of their life, men

enter into definite relations that are
indispensable and independent of their will.

o
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relations of pooduction which correspond 1o
u definite stige of development ol their
material productve ferces. The sum wotal of
these relasions of m-n:!uctin_}n constitutes the
economic structwre of society, the real
foundation, on which rises a legal and
political superstruciure  and o which
correspond  defiaite forms of social
consciouinzss, The mode of production of
material lite coaditions the social, politicel
gad intellectual life process in generil...
(Marx cnd Engels in Litevatire  and
Arr, 313)

This relationsaip between the conditioning of “the
social, political aad intellectual life” by the material
conecerns is waat funciions behind the legislation of
laws in any economy by tnose wno hold the keys to
power and decide things in favour of their material
prosperity: hence, when Stephen Blackpool meets
Mr. Bounderby for seeking suggestions regarding
any possible scope of release from his miserable
state of existence. Mr. Bounderty lashes out at him
telling that he can cetect the desire for venison soup
in the actions of Stephzn — here, venison soup
implies the witimate of material luxury for Mr.
Bounderby.

In the Victorian soc.ety, the problems which
confronted the poor and women in seeking divorce
are detailed :n the given passage:

The - main probiems, which plagued

individuals in see<ing divorce 1€
Victoriar, conczred constraints based upon

A )
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sex and wealth. Before fhe Matrimenial
Caiises Act of 1857, no Coures existed to
hear divorce cases, 1he oilly way 1o obtain
a divorce, applung 0 Parliament for a
private act, had oaly been achieved by four
woumen in English history {Feinberg). This
parliamentary metod proved far toa costly
Jor women and e poor. remaining the
privilege of the male landed gentry and

aristociacy. Here, a circumsiance arose

where ideal starkly cantrasted with reality
in terms of how efficacious a manner
procedures  of aiverce
Believed universally

the

Junctioned in.
applicable,  this
method of administering the legalities of
divorce proved nor only  narrow and
inequiteble, bur also inefficient as it
occupied far too much of Parliament's time.
The House of Lores, who received petitions
tor divorce, fell the ever compounding
depletion of its rescurces. and this factor
served as yet arothsr motivating force
behind the soon 1c arice reform legislation
against such maladroit proceedings (Finlay,
2) (ltaiics mine). '

This is exactly the same procedure that Mr.
Bounderby tells Stephen Blackpool. asking him at
the same time to leave his idex of gelling a divorce
from his wife. It is also important to note here that
the procedure for obtair:ng divorce was difficult for
both women and the poor, while it was obtainable
by the male landed-geniry. This is a clear example
of how different classes are affected differently by
the same legislation which is supposed 10 suit all

P
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and that (0o equally. The above-quoted passage also
records the realization of the failure of the existing
divorce laws in its universal applicability to all
classes equitablv. At the same time, it is also an
indication of how legislation, society and economy
were inextricably inter-connected during Dickens’
time and how they still continue 1o be so. It is the
socially-conscious novelist in Dickens that made
him address the social ills of his time.

Dickens’ class-consciousness and the relationship
between love, marriage and dejection are evident in
his other novels too. In Grear Expeciations, Pip's
failure in winning the hand of his beloved Estella is
decided 1o a larze extent by the disparity of class
between them. Again, as in Hard Times, the
‘coldness’ of Estella in Grear Expectations is the
result of *nurture’ rather than ‘nature’ as with Louisa
Gradgrind — a result of the teaching that they receive
in their childhood which takes away their innate
humanity. In Hard Times, it is Mr. Bounderby and
his philosophy of facts becomes the undoing for
Louisa while.in Grear Expectations, it is the deviant
desire of Miss Havisham which becomes the
undoing for Estella; yet in both the cases. it-is the
initial intervention of the adult world in the natural
growth of children that proves to be catastrophic. So
far the highly autobiographical David Copperfield is

concerned, it is undoubtedly the author's own life
reflected into art

To conclude, it is the bringing in of the element
of class in Hard Times_that makes love, marriage
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and dejection more complicated in its presentation,
(hus, allowing for further Ea deeper analysis into

the text and theme.
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Status and Role of Women in
Contemporary Nokte Society

WANGLIT MONGCHAN

Nokte (also spelt as Nocte) is one of the major tribes concentrated chiefly in Tirap
district of Arunachal Pradesh. They are also found in neighbouring Rajnagar
under Bordumsa circle in Changlang district of Arunachal Pradesh and in the
bordering areas of Joypur in Dibrugarh district of Assam. According to the
Census of India, in 2001 the total population of Nokte was 33,680. The Molkte are
mainly agriculturists and practise ffum or shifting cultivation.

In Nokte society, though men are more dominant, women do enjoy a
certain amount of freedom and privileges. They have their own positions deter-
mined by social norms, ideas and values, customs and beliefs, attitudes and social
behaviour, This paper, attempts to examine how women in contemporary Nokte
society are positioned in various spheres — social, pelitical, educational,
economic and religious — in order to understand their status and role.

Position of Women in the Social Sphere

The family in Mokte society is patriarchal, patrilineal and patrilocal. This implies
male dominance. The man is the head of the family. He is responsible for
protecting and looking after the welfare of the family. He generally takes all the
decisions pertaining to the family. In important matters, however, the woman
(wife) is consulted and her views are taken into account. At times when the man
is away, the woman takes charge of the family.

In terms of occupation, there is a difference in the activities done by women
and men. Activities related to agriculture like hoeing, planting, weeding and
harvesting are done by women. Similarly, household chores such as cooking,
washing, fetching water, collecting firewood, looking after children, pounding
rice and preparing rice beer are performed by women. But cutting and clearing
the jungles or the jhwm land, constructing houses, hunting, fishing, and works
which are supposedly difficult for women are done by men, Though this division
is maintained, at times when the woman goes out to the field or for some other
work or falls sick, the man takes care of household works especially collecting
firewood, fetching water, cooking and looking after children.

In social programmes and at functions women play major roles. They are
busy in brewing rice beer, collecting vegetables, leaves, etc. for the celebration.
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Intelligible Semantic Level Speech Compression
Algorithm by Preserving Emotional Content
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Abstract—Speech  encoding  refers 0 compression  for
transmission or storage, possibly to an unintelligible state, with
decompression used prior to plavback. This paper attempts to
formulate the semantic level compression techmique on speech
signals by preserving its prosodic features. LPC analysis will be done
to identity the feature of the input speech. GMM will be used to
preserve the emotional content while encoding. ANN will be utilized
to identify the best features for encoding. Using such semantic based
coding will highly reduce the computational overhead in speech
coders.

Keywords— Speech coding; G.723.1, ILBC; fuzzy clustering;
Windowing; ANN

L. INTRODUCTION

It 15 called the Three-dimensional sound compression of
Google and its founders insist on striet anonymity of its
compression method. On this particular compression method,
it has assembled a method for encoding multiple directional
audio signals using an integrated codec by a wireless
communication device.

The clinking use and buzzing popularity are proof that the
Three-dimensional sound compression already a success with
its the ability to capturc, compress, and transmit three-
dimensional (3-D) audio. And it’s no wonder — looking at
what the menu has in store for the VolP enthusiasts. The
modern VolP can offer recording a plurality of directional
audio signals and a taste-bud sating dessert of transmit three-
dimensional (3-D) audio with ultimate compression.

Still, the mystery that’s impossible to crack 1s: who among
the VolP codec will give the best compression rate. The
speech codec founders often opt to remain secret and inform
the users with a best value rather than its average score. The
codees considered for the comparative study: G. and ILBC,
does it slightly differently and usually teams up with best or
highly talented VoIP solutions networks that create a special
meal for its users.

This paper 1s organized as follows. Section II descnibes
various existing speech coding  technigues. Section II1
describes the proposed speech coders and its Features. Section
IV describes The Comparative Study. Finally, Section V
concludes the paper.
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II.  EXISTING SPEECH SYSNTHESIS TECHNIQUES
All around world, similar secret VolP codecs are springing
up which take the formality out of the woice chatting
experience and inject a new sociable element. They offer an
enticing combination of superlative clarity that we were not
able to make till now, combined with best sample rate and

variable bit rates — and carefully chosen — network
standards.[1]

Even though these are exclusive, low-delay CELP, Lossy
codecs like G.728 are available they are not widely uses since
it does not offer VBR ,Sterco and Multichannel access for its
users.[1] Whenever some codec adds a the favor L high
compression rate beyond certain level it goes through the
weakness [2]. so needs a vets on it and adds them on the
selection list for the suitable speech communication standards
only after that.

The coding strategy for this study was limited to standards
within the following 14 sectors defined according to the ITU-
T Perceptual evaluation of speech quality (PESQ) tool Sources
(P.862 (02/01):

Narrow-band speech coding

. G.723.1, G.726, G.728, G.729, ILBC and others for
VolIP or videoconferencing

. Full Rate, Half Rate, EFR, AMR for GSM networks
. SMV for CDMA networks
Wide-band speech coding

. G.722, G.722.1, Speex and others for VolP and
videoconferencing

. AME-WE for WCDMA networks
. YVME-WB for CDMAZ000 networks

The G.722 uses a lossy sub-band ADPCM algorithm with
a sampling rate of 16kHz . It works on bit rate of 64 kbit's
(comprises 48, 56 or 64 kbit's audio and 16, 8 or 0 kbat's
auxiliary data) and will have 14 bits/sample with a latency of
dms.it support constant bit rate (CBR) and does not support
variable bit rate{VBR)[3]. The G.722.1 uses a Modulated
Lapped Transform, (based on Siren Codec), Lossy algorithm.
It works on bit rate of 24,32 kbits'sec and will have 16
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bits/sample with a latency of 40ms.it support constant bit rate
(CBR) and does not support wvariable bit rate(VBR). The
G.722.1C uses a Modulated Lapped Transform, (based on
Siren Codec), Lossy algorithm. It works on bit rate of 24,32
kbits/scc and will have 16 bits/sample with a latency of
40ms.it support constant bit rate (CBR) and does not support
variable bit rate( VBE).

The G.722.2 (AMR-WB) uses a multi-rate wideband
ACELP, Lossy algorithm with a sample rate of 16KHz It
works on bit rate of 6.60, 8.85, 12.65, 14.25, 15.85, 18.25,
19.85, 23.05, 23.85 kbit/s and will have 14 bits/'sample with a
latency of 25ms.it support constant bit rate (CBR) and variable
bit rate{VBR). The G.723 uses a ADPCM, Lossy algorithm
with a sample rate of 8KHz. It works on bit rate of 24, 40
kbit/s and will have 13 bits/sample..it support constant bit rate
(CBR) and does not support variable bit rate(VBR). The
G.723.1 wses a MP-ML(), ACELP, Lossy algorithm with a
sample rate of 8KHz[4]. It works on bat rate of 5.3, 6.3 kbit's
and will have 13 bits/sample with a latency of 37.5 ms .t
support constant bit rate (CBR) and does not support variable
bit rate( VBR).

iLBC, another codec does it slightly differently. The iLBC
uses a block independent linear predictive coding Lossy
algorithm with a sample rate of 8KHz. It works on bit rate of
15.2 kbit's for 20 ms frames, 13.33 kbit/s for 30 ms frames. It
support constant bit rate (CBE) and does not support variable
bit rate (VBR)[5].

Shift the scene to G.729 and the tables of modern VoIP
coding techniques. The recent tumaround of the speech coding
like G.72%used in  videoconferencing also built largely on
this simple insight, as well as on the related fact that broad
coverage strengthens coding standards  for a sophisticated
WolP. There is an important lesson here for the proposed by
the recent developments of speech coding standards.

III. PROPOSED ALGORITHM
. The Codec Description

=  The input speech will be given for LPC analysis for
getting  the LPCe(n) =x(n)—-E5_, a; x(n—
k) . The result will be the smaller varying error
coefficients according to the syllable, oy, o, &g,
----------- iy, These parameters are to be found with

the help of LPC . We get the this signal in Its z -
1

transform X(z) =——p———= E(2).. The result will
1-Fp_, e Z
be have p equations and p unknowns ( o, o, 5,
------------- ay) at every 20ms . so we need to find
aps on every 20ms. Since this is not computational

cfficient |, auto correlation method wil be usesd.so
we get Sn (mJ=S{m—njw[m] ; where (m) is the
window ==m==N-1. S0 we have

2
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E.=FN**"152(m). With this we will get
@i, k)= Ru(i = k), where B _n (k)= ¥ (m=0)"(N-
l-k}fﬁ S n(m)] S n (mtk) ;R n(k)is going to
be even function. With this for i—1,2,==p we will

get a matrix
R, (D) R,(1) R.(2) e e Ry(p=1)
/(1) R (D) Ho(1) wras e R =2)
B2  Ba(l) RBa(0)  eeeew Ryp—3)
Rup-1) Ru(p—2) Ra(p=3)  Bu(0)
oy Hu{j-}
oy | | &, (2)
@3 5| B (3)
E-"'] Hu&iﬂ]

mterestingly , since the diagional elements are the
some and its a Toeplits matrix | its computationally
easy for LPC for computing its &,

At the time LPC is going ahead with the analysis of
probabilistic  features Gaussian  Mixture Model
(GMM)-based emotional voice analysis will be done
in the same frame to find the prosodic features.
Simultaneously the features of the speech signal are
extracted by the MFCC block. The total number of
samples chosen in a frame 1s 256 and overlapping
samples with the adjacent frame will be 128, We
acquire MFCC cepstral coefficients at the output of
MFCC block. In GMM, K-mean algorithm is used to
obtain a cluster number specific to cach observation
vector and sets the centroid of the observation vector.
After clustering the model, it returns one centroid for
cach of the cluster K and refers to the cluster number
closest to 1it. K-mean algorithm is described as the
squared distances between cach observation vector
and 1ts centroids. In the training section parameters of
GMM model are produced iteratively by expectation-
maximization (EM) algorithm. Euclidean distance is
found out between observation vector and its cluster
centriods to match the spoken word with the present
database[3]. The proposed method 15 depicted in the
figure 1.

the matrices « ¢ and w will be taken into feed
forward neural network, A feed forward neural
network algorithm includes the following steps:

L. Initialize weights and biases to
small random numbers.
2. Present a tramming data to neural

network and  caleulate  the output by
propagating the input forward.

3. changing in numbers of hidden
layers and transfer function for every hidden
layer and for output layer and also changing
in number of neurons in every hidden layer
until reach to maximum recognition and
language identification rate or to minimum
EITOr.
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Fig 1. The Proposed encoding method
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o The feed forward neural network will give Choice
of MFCC —fizzy clustered feature or LPC feature
for encoding

V. RESULTS AND DISCUSSION

The study starts with comparative analysis of proposed
method with the algorithm: iILBC

Inpul speech signal
ool T
| | | L T
a7 i P 7 B
I e e e~ e AT TS
ooosft—»d 4 L ;"--"T_Jf-—- e S -
| | | |
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Fig.2 Encoding and Decoding for iLBC
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Fig.3 Encoding and Decoding for proposed systems

MATLAB simulation of the input voice for iLBC and
proposed coders have been plotted graphically (Fig.1-Fig.2).
The proposed method reproduces the signal more closely to
the original signal as compared to other coders . It is noted
that as the bit-rate goes down, the computation requirements
increases  highly for different bits used. This 15 the
motivation for the proposal of semantic based speech code.
LP estimation for iLBC is depicted in fig-3.This introduces
a delay as well as an increase in the cost of implementation.
However, for equal number of bits used bandwidth in
G.723. land 1LBC is reduced highly than waveform coders,
making them most suitable in bandwidth scarcity situations.
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V. CONCLUSION

In this paper, a novel semantic based speech compression
methods which achieve the best possible speech quality low
bit rate, with constraints on complexity and delay.

This paper proposes a mechanism to encoding speech by
preserving  its emotional  content.  The  emotional
preservation was achieved with the help of GMM using
GMM where in the semantics of the speech may be
identified with its emotional content. Since the accuracy is a
concern in GMM, LPC also will be incorporated and a
better choice of either GMM or LPC feature for decoding
will be done with the help of ANN.

Speech coding algonthms are improving day by day to
address the 1ssues of speech communication standards. Even
though this 1ssue 1s addressed and solved, the VolP mdustry
demands lower bit energy efficient speech codes.
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Abstract—This paper presents an approach for developing
virtual computing layer which is uwsed by the cloud terminals
during the virtual infrastrocture downleading. The virtual
computing layer is cable of image creation, maintenance and
downloading on behalf of the cloud terminals. Using such virtoal
computing laver will considerably reduvce the load maintained
between the virtual computing client and the server. It also
schedules the image downloading in the cloud infrastrocture
based on software image windows. The Honey bee foraging
algorithm performs the work in different phases while creation of
virtual images. The forage bees will search for the suitable image
portion in the neighborhood and the scout bees will bring the
found portion from the location indicated by the forage bees.

Keywords—  Clond  Computing;  Distributed  Virtual
Enviranments; Honey Bee Algorithm; Windowing

L [NTRODUCTION

In recent wyears, the advance in virtualization is being
driving the evolution of networking technologies. Even though
the performance issues of the virtualized software are a matter
of concern, virtualization technology is widely accepted by a
large mass. Emergence of huge bandwidth networking
technology has posed mew challenges for developing high
performance virtualized software. The major challenge in
virtualized client-server interaction is its performance
degradation, due to packet loss from a remote server. This
major challenge can be addressed by introducing dedicated
cloud terminals between virtual client and server.

In realistic environments, there exist more complicated
application scenarios, such as migrating VM due to re-source
preemption, which may lead to dynamic changes in reliability
parameters of the host server[1]. This paper proposes scalable
client-server interaction software wherein, the client interacts
with its nearby cloud for downloading its virtual computing
environment. The objective evaluation of the results shows
that, the proposed technique provides high robusiness against
packet loss and also achieves a better performance while
downloading larger software for the client even when the
interaction with the server owe indirectly with a nearby cloud
terminal.

This paper is organized as follows. Section II deseribes the
overview of scalable client-Server wvirtualized environment
and about operating system downloading from a server
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through cloud terminal. Section Il describes an efficient
Honey Bee Windowing algorithm that significantly improves
the performance of the virtualized client-server interaction.
Finally, Section IV concludes the paper.

1. SCALABLE CLIENT-SERVER VIRTUALIZATION

A, Client Server Virtwalization

The IO facility in existing method of client server
virtualization involves the use of 'O operation of TCP for
individual files when an operating system is to be downloaded
from the server to the client. This creates a bottleneck for the
client, mainly when the server sits apart and also if there is
fairly high packet loss in the interaction. To aveid such a
performance bottleneck, the advantages of cloud computing
will play an important role. But, the cloud computing terminal
usually works as a facilitator for the client, where in the
service requested by client will be given from its perimeter.
This again may degrade the performance of client-server
interaction. Hence, the optimal solution for performance
degradation can be provided by upgrading cloud computing
device from a mute downloader to an organizer. The main
tasks of the organizer is to download the files for the first
request from its terminal and then to organize these files into a
single image. Once the image generation is done, depending
on the criteria of the client request, the same will be passed to
the client. Upon receiving, the client will extract required files
from this image file for its overall activity.

B. Window Based Mechanism

Cloud message widowing will be done in order to reduce
the delay for the first request from the client. Downloading
individual files for both the computing environment and the
operating systemn and then making it as an image is an
extremely time consuming task. So, the image creation will be
divided into a group of sub activities for making a full unified
image — that is a window of n slots will be created in the cloud
terminal [2] where in the slots will be filled either from the
VC server or from the nearby cloud that has the same
(required) slot. So when the terminal first contacts the nearby
cloud it simultaneously sends the request to the other nearby
clouds and to the VC server. Since downloading and making
sub image from VC server is a time consuming process, it will
give the preference to the Virtual Terminal (VT) neighbor.
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Thus, the image creation in VT will be faster and may be
given to the client.

C. Brief on Cloud Computing

MNowadays, cloud computing is used for solving many
problems of wider scope and greater depth. It has given new
avenues for performance as several companies and products
finds newer ways to cut cost and improve productivity in the
process. 82% of the companies reportedly saved money by
moving to the cloud. According to research by computer
weekly publisher, TechTarget, around 53% of the
organizations worldwide are now using some or the other form
of cloud services. In near future cloud may become the default
delivery method for new IT products. An outline of a cloud
infrastructure is given in Fig L.

Fig. 1. A cloud infrastructure

There is an estimated one Exabyte of data stored in the
cloud and its global data center traffic is higher than three
Zettabytes [4].

D, Virtual Machine

Virtual machine is the emulating software, which emulates
a physical computing environment where in an operating
system or a program can be installed and executed. Usually,
virtual machines are deployed within a virtualization layer that
runs over other operating system (085), generally called as the
host OS. Thus, many individual and independent virtual
computing environments (i.e., guest O8) can be deployed on
top of the host OS using a single virtualization layer. The
major advantage of VM is that it ensures applications and
services that run within VM cannot interfere with the host OS5
or the other VMs.

The virtualization layer typically manages the requests
arising from the VMs for resources, such as CPU, memory,
network and other hardware resources, by translating these
requests to the underlying physical hardware. For optimizing
hardware resource utilization, VMs are usually moved, copied
and reassigned between host servers [5).

Since each virtual machine though cloud exists in its own
space that's not tied down to data center, it simplifies the

entite architecture when comes to performance measure of
that virtual machine.

E. The Study and Cause of Study
This study is based on VMX server and Viware cloud

foundry, which is already gaining attention from various open
source and cloud companies. The random arrival of load in a
cloud server environment can cause some server to be heavily
loaded while other server is idle or only lightly loaded
[3]. So, the experts believe that cloud foundry has not offered
robust service hence had shown two serlous outages recently.
The first outage was the intermittent failure in the Droplet
Execution Agents, which is considered as the serious outage to
be solved productively, otherwise the failure may spread to the
other nodes as well and the total infrastructure may collapse.
Second more significant outage was the cut off customers’
access to their applications and network all together.

Ironically, the second outage was a result of human error in
an effort to avoid outages such as the first one on the longer
rumn, which only blocked customer's access to the backend of
their applications. But the first one was never a direct human
error but it was due to the elevated asymmetric load in Droplet
Execution agents. A solution to the above issue is proposed in
this paper through Honey Bee Windowing algorithm.

1. HONEY BEE WINDOWING ALGORITHM

Thizs algorithm is derived from honeybee foraging
algorithm. It adapts the behavioral of honey bees for finding
and bringing food [4]. This algorithm is based on the behavior
of honey bee which forage (search widely for food). When the
honey bee finds one location of food, it comes back to the
bechive to inform this using a waggle dance. This display of
dance gives the idea of the guantity of food and also its
distance from the beehive. Scout bees then follow the forage
to the location of food and reap it.

The proposed algorithm is similar to the behavior of forage
and scout bees while it makes widow for the image to be given
to the client by the cloud. Overall activity of software image
creation in different nodes of system is depicted in Fig.2.

Step 1: In this resource allocation model a Server Colony
(SC) will be maintained, which is the service provider for the
Virtual Software Infrastructure (VSI) of the clients. Clients are
customers which sends a job request say x, indirectly through
the Cloud Infrastructure Terminal (CIT,) maintained between
VITs and SC. As explained in the Section II, here the cloud
terminal 15 no more a mere downloader, but it measures the
feasibility of fetching the job requested by the client to its
entirety as fast as possible. For this the virtual terminal first
checks in its heap whether the job request's window is
available loecally or mot. If it is unavailable a ‘read image’
request on behalf of the client will be given directly to the
Server Colony (SC). Now the 5C will give back the response
based on the condition —the gquestion arises here is, is it the
first request for the Virtual Software Infrastructure (VSI;)? If
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the amswer is ‘YES', SC will make the V&I and its
corresponding Slot Advertisement Window for i(SAW;). Each
entry of SAW, will contain a vector <Slot number, owner
cloudis)=, Where each slot size will be a couple of pages
(fixed). Now slot one with SAWI will be given to ClTp. So,
initially SAW;"s first entry will be <1, p=. On the other hand if
the answer 15 ‘NQ’, 5C will fetch the slot (x, SAW,) and will
be given to CITp. Server on demand software image creation
process is depicted in Fig.3.

In CITp, SAW; will be given to its Wall of Advertisement
(WoAd). WoA may contain information about all VSIs loaded
in SC. From WOAx temporary slot Advertisement Window
(tSAW;) will be created and based on this a window formally
created in the heap of CITp. Parallel to this operation step-2
operation will be dene by CITp.

Step 2: CITp forage bees will pass to other clouds, for the
discovery of remaining slots. Upon receiving the request from
step-2 of CITp, a CIT say q (CITqg), will give to the discovery
packet its information, if it contains any of the slots of V5[

investigated by the forage bee from VITp. Now the bee will
go back with information and do a waggle at beehive (VITp).

Step 3: On waggle dance of bees CITp updates its WOAp
and tSAW, will be generated.

Step 4: Being tSAW,; with probable owners of the slot, the
scout bees will go to that location and begins to reap. If the
slot is not presently available with CIT, bee will request the
present Cit for the next probable CIT having the slot and goes
to that CIT and so on. Finally the scout bee will go back with
slot once it gets its food otherwise when it visits a predefined
number of CITs {say 5).

Step 5: Scout bees comes back with slot from where it got
the slot a tuple (slot number, location). Now, window filling at
location VITp will be initiated after a predefined time tp (say
average time to visit a maximum of CITs in sequence). In the
meantime at regular intervals r, that is at r, 2r, 3r... tp steps 2,
3 and 4 will be repeated. By the time tp, CITp expects all the
scout bees to come back and fills the window with slots it
reaped.

Fig. 2. Honey bee windowing process
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Fig. 3. Server on demand software image creation process

IV. CONCLUSION

In this paper, an extensive load balancing approach is
presented for cloud computing which can be used in virtual
computing infrastructure. The study considered the loads of
both wvirtual computation server as well as the clond
computing server, in maintenance as well as the data
processing and data storage.

The asynchronous elevated load in the cloud terminals is
a matter of concern when it deals with large “software as
service” infrastricture, like virtual computing infrastructure.
For typical Cloud Computing Infrastructure, downloading
may consume comparatively more load than Virtual Storage
Infrastructure. So, the cloud infrastructure deals with Virtual
computing devices must have better strategy of
downloading, maintenance and processing the image which
client gets from the server.

This paper proposes a mechanism where the load in cloud
terminals may get decreased when image creation is to be
divided into a group of sub activities, which in tum will help
in making a unified full image. This can be accomplished
using windowing strategy where in filling of the windows
may be done though the efficient algorithm of honey bee
forage.

1295

The conclusion is that the asynchronous increasing load
in the cloud computing terminal may be reduced when it
incorporates the windowing strategy for image creation and
honey bee foraging technigue for downloading the image in
scheduled manner. Using this approach, it is found that
cloud computing service can provide better performance

especially when the clients” requests are highly
computational and frequent with the server.
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Abstract—T hispaper proposes a competent sysiem that is not
only text independent in identifying gender of a speaker but can
also work efficiently in noisy environmental conditions in real
time. The noisy environmental conditions are the places where
noise signals are generated at different SNHs (Signal to Noise
Ratios) such as train station, restaurant, exhibition hall, airport,
and so on. The algorithms used in the proposed system are
MFCC (Mel-Frequeney Cepstral Coefficients) for  feature
extraction from the speech and ANN (Artificial Neural Metwork)
for classification between the genders (Male and Female).

Keywords—Gender Tdemtification; Noisy Environment; MECC;
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L  INTRODUCTION

Literature survey shows that the gender identification is a
crucial task for camying out efficiently other speech
processing tasks such as speaker recognition, language
identification, speech compression, and so on. There already
exist many gender identification systems few of them worked
considering different parameters of speech such as pitch, ZCR
(Zero Crossing Rate), STE (Short Time Energy), and so on.
Few other gender identification systems have used different
combinations of algorithms such as Gaussian Mixture Model
(GMM), Multilayer Perceptrons (MLP), Vector Quantization
(V) and Leamning Vector Quantization (LVQ) along with
Mel-Frequency Cepstral Coefficients (MFCCs) [1]. Most of
these existing systems are either text dependent or works with
a clean speech (i.e. without background noises), which is not
acceptable in real world scenario and hence a failure.
Therefore, a system for automatic gender identification of a
speaker which is text independent and also works perfectly in
different noisy environmental conditions is very essential in
the field of speech processing.

The remainder of this paper is organized as follows.
Section II describes the methodology used in the proposed text
independent gender identification system. Section III describes
the implementation of the proposed system using the
methodologies mentioned earlier in Section IL Section IV
represents  the experiments conducted on  the final
implemented system to evaluate its performance in term of
accuracy and their respective results. Finally, Section V
concludes the paper.
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I METHODOLOGY

The basic methodology involved in speech based gender
identification is broadly divided into two procedures. The first
procedure is to extract features from the speech signal and the
second procedure involves classification of the extracted
features properly into two gender groups (male and female).
There exist different procedures for feature extraction from
speech signal but the proposed system employs MFCC.
Similarly, for classification process the method used is feed
forward neural network with back-propagation training
algorithm.

A. Mel Frequency Cepstral Coefficient

The following diagram depicts various steps invelved in
calculating the MFCCs.

Speech Signal

l

Pre Emphasis, Framing
& Windowing

FFT

'

Mel Filter Bank

:

Log ()

y

DCT / IFFT

.

Mel Cepstrum

Fig.1. A flowchart of MFCC calculations
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MFCC is a well-known feature extraction method, used in
the field of speech processing, which employs logarithmic Mel
Scale that works based on human hearing scale. To be precise,
the Mel Scale is linear up to 1000 Hz and logarithmic at
frequencies higher than 1000Hz Thus, to caleulate Mels for a
particular frequency fin Hz, we use the following formula [2].

mel{f) = 2595 x log, (1+£700)

B Fuzzy C-Mean Clustering

FCM clustering is also called soft clustering technigue
where data elements can belong to more than one cluster to
some degree that is specified based on a set of membership
levels. The purpose of clustering at this stage is to identify

natural grouping of data from a large data set to produce a
concise representation of a system’s behavior.

In FCM, the center of a cluster €y, is the mean of all points,
weighted by their degree of belonging to the cluster. Any point
X has a set of coefficients giving the degree of being in the g

cluster wyfx). It also depends on a parameter m1, which
controls how much weight is given to the closest center.

o = ZWe()™x
= Exwk(x)m

. Back Propagation Newral Network

Back Propagation Newral Network (BPNN) is a simple feed
forward neural network with back propagation leaming
algorithm. The back propagation learning algorithm used here
is the trainscg (scaled conjugate gradient), whose advantage
over other training algorithms is that, it requires less memory
and much faster than standard gradient descent algorithms.
The function of BPN is to learn the mapping of a set of input
MFCC patterns to a set of output patterns. As the network is
trained with different MFCC patterns, it develops the ability to
generalize over similar features in the different patterns.

D, Spectral Subrraction Method

As the purposed system works in the noisy environmental
conditions, an algorithm must be required for noise removal
from the input speech signal. There exist many noise removal
techniques but our system utilizes Spectral Subtraction
Method (S8M) as it considerably reduces the noise level
keeping other important features of the original speech signal
intact.

The working principle of the S5M is quiet straight forward,
it involves estimating of an average signal spectrum and noise
spectrum in parts of the recoding and then subtracted from
each other so that the average SNR (Signal to Noise Ratio) is
improved. If yim) is the noisy signal and n{m) is the estimated
noise then the desired signal x{m) without noise is given by,

x{mJ=y(m)- n{m)
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The following Fig.2 shows the different stages involved in
purposed competent system for gender identification [3], in
noisy environmental conditions.

SYSTEM IMPLEMENTATION

Speech Input Test Speech Input
¥
MNowse Removal (S5M)
: v
Preprocessing Preprocessing

v

Feature Extraction

!

Feature Extraction

(MFCC) (MFCC)
Clustering (FCM) Clustering (FCM)

Classifier (BPFNN)

L. 1
¢

Gender [dentification Output

Fig.2. Stages of text independent gender identification system

A, Input Speech Signal

Input speech signals are taken from noisy speech corpus
(WOIZEUS). This corpus consists of thirty [EEE sentences
which are originally taken from [EEE database [4] spoken by
male and female speakers. These thirty IEEE sentences are
phonetically balanced with relatively low word context
predictability and also include all phonemes in the American
English language [5]. These sentences were recorded using
Tucker Davis Technologies (TDT) recording equipment in a
sound proof booth. These 30 sentences are then cormupted by
various real world noisez (taken from AURORA database) at
different SNRs of 0dB, 5dB, 10dB and 15dB. The real world
noises include noises at the airport, exhibition hall, train
station, street, restaurant, and so on [6].

B. Noise Removal From Speech Signal

The purposed system works on the speech signals at a
sampling rate of 16 kHz, thus it requires the sentences in
NOLZEUS to be re-sampled which are at the sampling rate of
# kHz. The noise is removed from the input speech signal
using the spectral subtraction method as briefed in the Section
ILD,
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C. Preprocessing

After the background noise is removed, the input speech
signal is divided into frames of 20ms. Each time frame has an
overlapping of 50% with the next frame. Owverlapping is
necessary during the segmentation for smooth transition from
one frame to another. Frames are then windowed with
Hamming window to remove any discontinuities at the edges.
For the current sample n, the Hamming window Win) is
calculated as follows:

W (n) =0.54-0.46 cos [%] 0<n<N-1
ﬂ..

]

otherwise

Where, N is the total number of samples.

0. Featwre Extraction

Feature vectors are extracted from the speech signal using
MFCC algorithm as described in Section II A. These MFCC
coefficients are then processed by fuzzy clustering method so
as to group large amount of data generated into some specific
number of clusters and hence helps in reducing computational
cost and time for real time identification

E. Classifier

After the clusters are created by the fuzzy c-mean clustering
method, they are arranged in proper format to feed into the
artificial neural network for recognition. In the training stage
the weights of the feed forward neural network was assigned
by some random value and is then adjusted for optimal during
the learning process by using back propagation algorithm.

In the testing stage, the neural network is tested against
various test samples of speech, to check whether the obtained
system properly classifies the speech into male voice and
female voice.

F. GUI for Implemented Sysiem

The below Fig.3 represents the snapshot of GUI (Graphical
User Interface) created for the implemented system in order to
display the response of the system to the end users in more
professional and intellectual way. MATLAB 8 Software was
used as a platform to create the front end display. As shown in
the GUI, *Select File™ button allows user to either select the
clean speech or the noisy speech at SNRs of 0dB, 5dB, 10dB
and 15dB listed under “Make a DataBase Selection™. Once the
speech is selected, user can hear the speech by pressing “Play™
button. User is provided with the option to identify the
speaker's gender without using the noise elimination
technique by pressing “Speaker's Gender” button and at the
same time with using noise elimination technique by pressing
“Advanced Gender Identification™ button, thus can compare
the results from the two methodologies effortlessly.
“Advanced Gender Identification™ button demonstrates the
implementation of the propoesed system for text independent
gender identification in noisy environmental conditions.
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~— Make a Database Selection
Select File

= Olean

 0di Play

i hidB

Speaker's Gender

~ 0dB

1548 Advanced Gemdar ldentification
Starting.... =]

Creating MFCC for the Spraker

Completed Creating MFECC for the Speaker ..
Creating Testing Data

Swccessfully Finished ...

Far:umaqa of Male Voice =93

Percentage of Female Voice =0

|Ilaln Woice Sampla...

Clear Screen

Fig.3. Snapshot of the GUI displaying resulis

I'V. EXPERIMENTS & RESULTS

A system with 6 furzy clusters and 10 hidden neurons
gives an optimal solution for speech based gender
identification [3]). Therefore, further experiments are
conducted based on this model. MATLAB 8 Software was

B Accuracy

used as a platform to develop the proposed system.
0dB 5dB 15dB
Fig4. Systern Accuracy before applying 55M on input speech signal at

10dB
different SNRs

120.00% -

]

Clean

100.00%

R0.00%
60.00%
40.00%

20.00%

0.00%

The Fig 4, above shows the accuracy resulted from the
system when noise is not removed from the input speech using
the noise elimination technigue. Observe that in case of clean
speech, the accuracy is higher compare to the noisy speech
where the noise is added at different level of SNRs. Similarly,
the Fig.5 below shows system accuracy after applying spectral
subtraction method for input speech signals.
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90.00%

80.00% - = bety

70.00% -

60.00% -

50.00%

40.00%

30.00% -

20.00% -

10.00% -

0.00% . . .
Clean 0dB 5dB  10dB  15dB

Fig.5. System Accuracy after applying S88M on input specch signal at
different SNRs.

v. CONCLUSION

The purposed system for text independent gender
identification in  noisy  environmental conditions s
implemented and experiments have been conducted to check
its efficiency in terms of accuracy. From the experimental
result, it can be seen that the accuracy of the system, after
applying the spectral subtraction method, has increased
compare to the accuracy of system before applying the noise
elimination technique. The highest accuracy achieved for the
noisy speech signal in identification of gender is 83.3%. This
outcome is also a consequence of applying the most robust

i

algorithms 1.e. MFCC for feature extraction and feed forward
neural network with back propagation logarithm in learning
the input patterns for classification. Fuzzy ¢ means clustering
reduces and fixes the input data set to neural network, which
also plays an important rele in system outcome.
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A Novel Speaker Identification System using
FeedForward Neural Networks

Seema Khanum

Department of Computer Science & Engineering,
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Abstract—This paper propoeses a novel speaker identification
system which uses Mel Frequency Cepstral Coefficients (MFCC)
and Feed Forward Neural Networks (FFNN) for feature
extraction and speaker classification respectivelv. Fuzzy C Mean
Clustering (FCM) method is also used against the extracted
features from the speech, which facilitates in grouping large
amount of data. The efficiency of the system is enhanced
furthermore by identifying the gender of the speaker, before the
actual speaker identification process, using another FFNN. As a
result, the svstem shows better performance in terms of
computational cost and real time identification.

Keywardsi— Speaker Identification; MFCC; FFNN; FCM

L [NTRODUCTION

The main objective of the speaker identification system s
to identify the voice of the speaker based on his'her previously
stored voice samples. The designed system will work on text-
independent speech as well as the speech samples containing
background environmental noise. Literature survey shows that
the gender identification plays a crucial role in carrying out
cfficiently other speech processing tasks such as speaker
recognition, language identification, speech compression, and
so on [1]. Thus, in the proposed system, the task of identifying
gender prior to the speaker identification 1s accomplished to
assist in achieving better performance and accuracy. The
proposed speaker identification system has a wide range of
applications such as forensic tests, remote access to
computers, security control for confidential  information,
telephone shopping, banking over telephone network and so
on.

The rest of this paper is organized as follows. Section 11,
describes about the methodology used in the proposed speaker
identification system. Section I, describes about feature
extraction from the input speech data. The classification
technique used in the system is briefed in Section IV, Section
WV, shows the experiments and results obtained from the
implemented system. Finally, Section VI concludes the paper.

II. METHODOLOGY

The speaker identification is camied out mainly by
performing the tasks: speech database preparation, feature
extraction and feature classification.

978-1-5386-1887-5/17/$31.00 ©2017 IEEE

Firos A

Department of Computer Science & Engineering,
Rajiv Gandhi University
Doimukh, Arunachal Pradesh, India
firos.a@rgu.ac.in

To conduct experiments and evaluate performance of the
proposed system, a sample speech database is used. It contains
around 25 sentences uttered by both male and female
speakers. Recording was accomplished using high quality
sound card, sound recording software and close talking
microphone in a sound proof laboratory. The speech was
recorded at a sampling frequency of 8 kHz and coded in 8 bits
PCM. These recorded sentences are then corrupted by real
world noises at different SNR levels.

The MFCC 1s one of the best feature extraction technigques
exists particularly in case of speech processing. There exist
many other feature extraction techniques such as LPC (Linear
Prediction Cepstrum) and PLP (Perceptual Linear Prediction).

Classification is generally required at this stage to classify
and match the speaker’s speech models using classifier. These
models are created from the extracted features of the speaker’s
utterance. To accomplished the task of classification the
proposed system uses feed forward neural networks as a
classifier.

III. MELFREQUENCY CEPSTRAL COEFFICIENTS
The Extraction and selection of the best features from
speech signal 1s very essential in speaker identification process
as it directly affects the system performance. In such a

scenario, MFCCs are proved to be more efficient [2]. The
computation of the MFCCs includes the following steps.

1}y Digitized speech at 16kHz is pre-emphasized using
first order digital filter

H(z) =1 - 0.9z

2} The speech 1s then divided into frames of 20ms.
Windowing iz done using hamming window of
window length 20ms.

3) The Fast Fourier Transform (FFT) transforms the
windowed speech into frequency domain and short
term power spectrum P () 1s calculated.
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4y  Obtained P (f) is then bent along its frequency axis

into the Mel frequency axis M as P (M) using the
following equation as mention in [3],

._ f
M(f) = 2595 logio(1 + =

5) Obtained P (M} 15 then convolved with the triangular
band pass filter into & {A).

B(My) = En P(M =MW (M), k=1..K
Where, ¥ (M) 15 the critical masking curve.

6) Then K outputs are obtained using the following
equation.

X(k)=In(e(M,)), k=1...K

7} The MFCC is calculated using the following equation
K w
MFCC(d) = Z X cos[d(k-05)%], d=1..D
k=1

Following Fig.l shows the different stages involved in
typical working of MFCC algorithm.

Epeach Pre-Empliagia Fast Founer
Sigmal ] Framing Vindowing Transform

Mel Filter Bank|

'

- logi)

Mel Cepstrum  alf—- DT

Fig.1 MFCC algorithm

IV. FeEeD FORWARD NEWRAL NETWORK

For classification, FFNN is used with only one hidden
layer. The extracted MFCC features after going through FCM
procedure, creates an output matrix of fixed size, which is then
fed to the neurons of the input laver. The hidden layer can
contain any number of hidden neurons, provided the resultant
system performs better. Different trials can be conducted to fix

the number of neurons in the hidden layer to achieve
maximum accuracy. The general structure of layers present in
feed forward neural networks 1s shown in the following Fig. 2.

i Y

>k
™ —
- i
Fal
— |
I'P layer Hidden ]a.:mf (VP layer

Fig.2. Layers in feed forward neural networks

For training neural network, a back propagation training
algorithm called trainseg {Scaled Conjugate Gradient) 1s used,
working of which is shown in the Fig.3. The derivative of the
SEF (Squared Error Function) is calculated with respect to the
welghts of the network. The general equation to caleulate SEF
as mention in [4], uses the actual output of the output neuron y
and target output of the training sample f,

E—lr, 2
_f( =¥)

Compute owtpus

" SRR T 1 ¥ M of cach laver fiw *
B rancham '-'u]lu.:_ : raining ifp
Update weight
¢ of all layers
+
Comparte eTror T

p q
L i Computeweight

update for
hiddenlayers
F 3
= - .-'"'-":l'"““-,. = =
" " e e Computeweight
Stop :1—-:: Tramed? :_::=- — updats for
- ey . op layers
y z oo o

Fig.3. Back propagation training algorithm

V. EXPERIMENTS & RESULTS

The proposed system was developed using MATLAB 8
software. Experiments were conducted on the database created
as mentioned in the earlier Section II. The following Fig. 4
shows the system accuracy obtained when taking different
number of speakers. In each group of speakers, experiments
were conducted varying number of neurons in the idden layer
of the neural network to identify for the best option. From the
experimental analysis as shown in Fig. 4, it can be observed
that the system with 10 hidden neurons gives the better
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accuracy in identifying speaker for the test cases where the no.
of speakers is set to 10, 20, 30, 40 and 50.

m 8 Neurons 9 Neurons

» 10 Meurons ® || Neurons

120.00% -
®m |2 Meurons
100.00%: -
B0.00%
60.00%
A40.00%

20.00%

0.00%

10 20 30 40 50

No. of Speakers

Fig4. System accuracy for different number of speakers tested against
different number of neurons in the hidden layer

v CONCLUSION

The purposed system for a novel speaker identification
system using feed forward neural networks s implemented

and experiments have been conducted to ensure its accuracy.
From the experimental result, it can be seen that the accuracy
of the system, considering different number of speakers for a
particular instance with varying number of hidden neurons in
the hidden layer, provides better accuracy compare to the
other old techmiques. The highest accuracy achicved in
identification of speaker 1s 81.7%. Thus, it can be concluded
that, MFCC in combination with artificial neural network can
achieve better efficiency in terms of cost and time in voice
based speaker identification.
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Chapter 10

Changing Identity, Livelihood

and Biodiversity of Indigenous
Communities in the Eastern Himalaya
with Special Reference to Aka Tribe

Gibji Nimasow and R.C. Joshi

10.1  Introduction

Arunachal Pradesh lies in the Esstern Himalayas that spreads over a gengraphical
ares of 83.743 km” which shares intemational border with Bhutan, Tibet. China
and Burma and siae boundaries with Assam and Nagaland. It s a mountainous
state ond is sttuated at the northeast tp of India in between the latitndes of 26°28' N
and 20°20 N and longitudes of 90°30 E and 97°30" E. The territory of the state lies
in the catchments area of the Brahmaputra and i mbutanes—the Kameng,
Subensiri, Siang, Lohit and Tirap rivers, The mounuins raise steeply nonbwends,
some peaks cven rising up to 7 m above mean sea level. The Eastern Himalays
is divided into four physziographic divisions ie. the Himaloya, Mishmi Hills,
Purvanchal Hills and Foot hill plans (Joshs A0} Geologically this area 1s covered
by the Siwaliks (Outer Himalaya) and Lesser Himalaya., The main rock types found
in this arca are sandstone, conglomicrate, shake, gquartzite, dolomite, goeiss amd
schizt. This arca is crossed by Himalayan Frontal Fault (HFF), Tipi Thrust (TT) and
Main Boundary Thrust (MBT) from east to west {(Geology and Miners] Resources
of Arunachal Pradesh 20100, The averaze slope calcnlated for the area ranges from
level w 427, The climate varies o hot and homid in the foothills w very cold in
the north. As one moves northwards to higher dtitudes it becomes progressively
colder. In the interior parts of the state, rain pmctically falls all the year round
specially from mud-Apnl to mud-Angzust when sun can hardly seen with clouds
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Hrusso-Aka

Gibfi Nimasow

INTRODUCTION
kas are settled in both West and East Kameng districts of Arunachal Pradesh. However,
major part of the Hrusso-Aka populated area falls under West Kameng district.

The area is located in between 27° 0° N 10 27° 30° N latitudes and 92° 30 E 10 92° 55’ E
longitudes. It shares a state boundary of about 27.65 kilomelres with Assam towards the south. The
total geographical area is about 1262.21 square kilometres, which comprises of thirty-eight villages—
Balefu, Bana, Bhalukpong, Buragaon, Chijang, Dijungania, Elephant, Giziri, Gohaithan, Husigaon,
Hmjmﬁhm.xmmmhmmmmxmmm
Raspi, Palatari, Palizi, Pichang, Pochong, Prizin, Ramdagania, Sakrin, Saljipam, Sopung, Subu, Tania,
Thissa, Thrizino, Thukuhui, Tippi, Yangsey and Yayong. Out of the total 38 settlements, the Hrusso
people are inhabited in 29 villages (665 households) under West Kameng District. The Koro, a sub-tribe
isidnhind&lwmmgﬂvﬁw{lﬂhw:)ﬂmmmmmmu
Ihmvilhgumduﬂndmnthilmpsuud]:hﬂuphimoﬂ!udmulmﬂhlﬁ%_
for the settlement is always guided by the availability of water and land for jhum cultivation. The arca
m&mﬂhli:pmgm&:mlhhﬂmundwmmchunmhmﬂm&
the cast. The Aka territory is bounded by the Mijis on the north, Sonitpur district of Assam on the south,
mwmmmmmmmﬂmmwmmmmﬂm-uﬁm‘m



People’s Linguistic Survey of India
Volume Four, Part Two

}q:

Editor- Lisa Lomdak .



People’s Linguistic Survey of India

Volume Four, Part 11

THE LANGUAGES OF
ARUNACHAL PRADESH

Chief Editor
G. N. DEvY

Volume Editor

Lisa LoMDAK

bbasha @

Orient BlackSwan



The fllowing are applicahle for the maps in this hoak

© Grovernmment of India, Copyrghd 2017

The responsibility for the comectness of inernal details rests widl the publisher

The resritorial waters of India extend into the sen 1o o distance of raelve natical miles measured from o i base line,
The inserstate bounsaries amongst Anmachal Pradesh, Assam and Meghalayn shown in the maps ix as |u|¢1-mll Nt e
Easstern Areas (Reorgamisstion) Act, 1971, b have yet b0 be verilied Ny
The external bausdiries of India agroe with the Reeond Master Copy certified by the Survey of India,
Ihe spellings of names have been taken from various sources

THE LANGUAGES OF ARUN ACHAL PRADESH
ORIENT BLACKSWAN FRIVATE LIMITED

Registered Office
3-6-T52 Himaywtnagar, Hyderabad 500 02% (Telangana), India
e-mail: centraloffice@orientblackswan,com

Oiber (Wfices

Bangalore, Bhopal, Bhubaneshwar, Chennai,
Emakulam, Guwaliat;, Hyderahad, Jaipur, Kolkata,
Lucknow, Mumbai, New Delhi, Noida, Putna

Walume Four, Part 11
© Bhasha Research and Publication Centre 2017
First published by Orient Blackswan 2017

ISBN 078-03-86302.58-8

Maps by
Sangam Books (Tndia) Private Limited
Hyderabad

Tipeser by
Ideal Publizhing Solutions, New Delhi
in Times New Roman 11714

Printed ar

Gloripus Printers

Delhi

Publivhed by

Chrient Blackswan Private Limited
3-6-T752 Himavatnagar

Hyderahad 500 029

e-mail: infoi@orientblackswan.com

e y ication O h
The People’s Linguistic Survey of India is a project Ff Bhasha Research and Publication Centre
partly funded by the Sir Jamseti Tata Trust, Mumbai. e
The publisher and the authors are grateful to the Directorate of Research, ":'“‘Tg";"“ of ;‘;‘nﬁ (2004: 1-3)
Ianagar for giving permission to use the data published in Tangam Language Guide by Tapo
ifi this volume,

i ; in this book are

The publisher has used its best endeavours to ensure thit the URL for extermal e e iR
m‘mﬂtlﬁdlﬂﬁuﬂﬂlﬂimznfgnhmm;mu:.llwmﬂnpuhudphdmm ity
can make no guarantes that o site will remain live or that the content is ar will remain appro







Proceedings of the IEEE 2017 International Conference on Computing Methodologies and Communication

(ICCMC)

Vocal Tract Length Normalization and Sub-
Band Spectral Subtraction Based Robust
Assamese Vowel Recognition System

Swapnanil Gogoi
GUIDOL
Gauhati University
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Abstract  -In  this paper, vocal tract length
normalization (¥VTLN) and sub-band spectral
subtraction (555) have been used for speaker
adaptation and noise reduction to develop an
Assamese vowel recognition system which is robust to
the speaker and environment variabilities. In the
present work VTLN has been implemented to reduce
the effects of inter speaker variabilities and sub-band
spectral subtraction has been used to reduce the
effects of environmental  variabilities. The
effectiveness of VILN in noisy and noise-free
environment has been evaluated for Assamese vowel
recognition system. The Assamese vowel recognition
system has been implemented using Hidden Markov
Model (HMM). Mel Frequency Cepstral Coefficient
(MFCC) has been used as feature wector.
Experimented result shows that the performance of
the svstem improved considerably after applving
¥TLN technigue in noise-free and some of the noisy
conditions.

Keywords - Aufematic Speech Recognition, Vocal Tract
Length Normalization, Sub-band Speciral Subtraction,
Hidden Markov Model,

I INTRODUCTION

The performance of automated speech
recognition (ASE) system is degraded in case of
mismatched training and testing conditions [1].
Different approaches have been investigated in past
to reduce the noise from speech signals like Spectral
subtraction, Wiener filtering, Kalman filtering etc
[2, 3, 4, 5, 6]. Inter speaker variations is another
reason for the performance degradation of ASRE
systems. Physiological variations among different
speakers are one of the main cause of inter speaker
variations |1 ].Different Vocal Tract Lengths (VTL)
among different speakers i1s one of the major
physiological source for the mduction of inter
speaker acoustic variations. In this context, it is
observed that VTL can vary from approximately 13
cm for adult females to over 18 cm for adult males
[7, 8]. VTLN has been found as an effective speaker
normalization approach in some past rescarch works
to reduce this type of inter speaker variations from
speech signals [9, 10, 11, 12].

Utpal Bhattacharjee
Department of Computer Science and Engineering
Rajiv Gandhi University
Doimukh, Aminachal Pradesh, India, Pin =791 112
utpal. bhattacharjee@rgu ac.in

The main objective of the present work s
to investigate the improvement of recognition
performance due to the implementation of VTLN in
both noise free and noisy conditions in case of an
Assamese vowel recognition system.

A HMM  based Assamese wowel
recognition system has been developed in the
present work. The training and testing speech
signals are recorded in approximately noise free
environment. A noisy testing speech database has
also been constructed by adding different noises to
the noise free testing speech signals. Sub-band
Spectral Subtraction approach has been used to
minimize the effect of noise from the noisy speech
signals. To introduce inter speaker wvanations,
training process has been performed with only male
speech signals and testing process has been
performed with only female speech signals and vice
versa. Finally VTLN has been implemented to
reduce the inter speaker variations from training and
testing speech signals.

I1. SPEECH DATABASE PREPARATION

The Assamese 15 the main language in
Assam, north-castern state of India. In Assamese
language, thirty two cssential phonemes are
available where total number of vowel phonemes is
8. The vowels are 5 (A /), @ (&), & {le /), ={ fa),
' (/a), | (v}, &(fo/) and & ( /u) [13].

In this research work, a speech database is
prepared with 10 adult male and 10 adult female
speakers to perform the ASR experiments. The
speakers belong to the age group from 25 years to
45 years and each speaker is recorded five times for
cach vowel phoneme. Recording has been done at
16 kHz sampling rate mono-channel and at 16 bits
resolution. Recording has been performed in a
controlled and approximately noise free acoustical
environment.

From the Assamese vowel database, two
sets have been prepared. The first set has been used
for training and the second set has been used for
testing. The traiming set consist of speech signal
from 5 male and 5 female speakers and the testing
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set consist of the speech from remaining speakers.
A noisy version of the testing speech database has
been prepared by adding seven different types of
noises of NOISEX-92 [14] database at 10dB SNR
to each speech signal of the noise free testing
speech set. The noises considered in the present
study are, Babble noise, Pink noise, White noise,
Volvo noise, Factory noise, Destroyer noise from
engine room (Destroyerengine) and destroyer noise
from operations room (Destroverops).

IIT. FEATURE EXTRACTION

Mel-Frequency  Cepstral Coefficient
(MFCC) has been extracted from each speech
signals. The speech signal 15 segmented into 25
msec frame with frame rate 100 Hz. Hamming
window has been applied for smoothing the Eﬁ]{:cch
signal. A pre-emphasis filter H(z)=1-0.96z" has
been applied before framing. The pre-emphasized
speech signal 15 segmented into frame of 20
microseconds with frame frequency 100 Hz. Each
frame is multiplied by a Hamming window. From
the windowed frame, FFT has been computed and
the magnitude spectrum is filtered with a bank of 21
triangular  filters spaced on Mel-scale and
constrained into a frequency band of 300-3400 He.
The log-compressed filter outputs are converted to
cepstral  coefficients by Discrete  Cosine
Transformation. The Oth cepstral coefficient is not
used in the cepstral feature wvector since it
corresponds to the energy of the whole frame, and
only first 13 MFCC coefficients have been used.
Then to capture the dynamic property of the speech
signal, the first and second order derivatives of
extracted MFCC are also combined with the 13-
dimensional MFCC to achieve a 39-dimensional
speech feature [15, 16].

IV.  SPEECH ENHANCEMENT TECHNIQUE
APPLIED

A Sub-band Spectral Subtraction (855)

In this research work, a Sub-band Spectral
Subtraction (S85) technique has been applied to
reduce noise from noisy speech signals. In this
approach, band-pass filter has been used to separate
different frequency bands of the speech signal.
Noise has been estimated for cach frequency band
separately. Then noise 15 reduced from each sub-
band using spectral subtraction based on minimum
statistics [17]. Finally, the original speech signal has
been computed from the noise reduced sub-band
signals.

B, Vocal Tract Length Normalization

(FTLN):

VTLN has been implemented in the
present work by warping the frequency axis of the
power spectrum. The selection of proper warping
factor for ecach speaker has been performed by a

grid search approach from a set of 13 possible
warping factors (£) from 0.88 to 1.12 with step size

(ICCMC)

0.02[7,8,9]. A piccewise lingar warping function has
been applied for frequency warping (eq. (1)).
F, = §F (1)

Where F,, 1s the warped frequency and F is
the input frequency.

WTLN has been implemented to normalize
both the traiming and testing speech signals by
frequency warping and in this process eq. (2) [8, 18]
has been used as warping factor selection criterion
that is based on maximum likelihood.

= argmaxP (T“|4, W) (2)
Where
® : Optimal warping factor
A : The set of HMM models
W Utterance
T® : The acoustic observation vector
computed with the warping factor
o

V. EXPERIMENTS AND RESULTS

Initially, experiments have been performed
for Automatic Speech Recognition with both noise
free and noisy speech signals without implementing
588 and VTLN. From these experiments it has been
observed that due to presence of noise the
recognition performance has been degraded. In case

of noise free speech signals the average recognition
rate has been observed as 83.04%, (table 1).

In the second step of the experimentation,
WTLM has been implemented on only noise free
speech signals and in this case it has been observed
that average recognition accuracy is increased by
3.57% that is 86.61% (table 1).

In the third step of experimentation SS8
has been performed for noise reduction from the
noisy speech signals and recognition rates in case of
different noisy conditions are shown in table 2.
From these results, 1t has been observed that
recognition accuracy has been increased due to
speech enhancement by S58 in case of all noisy
conditions except in case of Volvo and Factory
noise.

TABLE 1: ASSAMESE YOWEL RECOGNITION BATES (IN
%) IM MOISE FREE CONDITION USIMNG VTLN

Traini Test Without With
TaInIng esting VLN VLN
Male Female B1.35 276
Female Male 24.73 835.62
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TABLE Z: ASSAMESE VOWEL REECOGNITION RATES (IN
So) IN DMFFERENT NOISY CONDITIOMS USIMCG: 555

Moise Type Wik gy Using 588
Enhancement

Babble 7232 T4.11
Pink TR.5T E2.14
White G375 73.21
Volvo T8.5T T8.57
Factory 7768 T6. 79
Drestroverengine 5268 6786
Destroycrops 57.14 76.79

TABLE 3: ASSAMESE VOWEL RECOGNITION RATES (IM
o) IM DIFFERENT NOISY CONIDMTIONS USING VTLMN
AND COMBINATION OF 5585 AND VTLN

: i Using 555 and
Moise Type Using VTLN VTIN
Babble 7232 6864
Pink 7232 T 46
White 61.61 T5E%
Valvo To.46 ®3.93
Factory 75 81.25
Deestroverengine 55.36 6964
Diestroyerops 53.57 TiL54

Finally, VTLN has been implemented and
recognition rates in different noisy conditions are
presented in table 3. From this set of results it has
been observed that except in case of Volvo noise,
VTLN has not been found as an effective speech
enhancement approach in noisy conditions. So
WTLN has been implemented on the noise reduced
speech signals that are achieved by implementing
555 and recognition results are shown in table 3.
From these results it has been observed that
combination of 555 and VTLN is also not found to
be effective approach in case of some of the noisy
conditions. It has been found effective in case of
White, Volvo, Factory and Destroyerengine noise.

In the present work, it has also been
observed that in most of the cases, 0.88 has been
come out as optimal warping factor and three other
warping factors that are 0.96, 0.98 and 1.02 also

(ICCMC)

observed to be optimal warping factors in remaining
cases.

VL CONCLUSION

In this research work, a robust Assamese
vowel recognition system has been developed to
recognize Assamese vowels in mismatched testing
and training conditions. The traiming process has
been performed with approximately noise free
speech signals and the testing process has been
performed with both noise free and noisy speech
signals. The noisy wversions have been obtained by
contaminated the speech signal with seven different
noses (Babble noise, Pink noise, White noise,
WVolvo noise, Factory noise, destroyer noise from
engine room (Destroyerengine) and destroyer noise
from operations room (Destroyerops)). SS88
approach has been used to reduce the noise from
noisy speech signals. On the other hand inter
speaker vanation has also been infroduced by
performing  training process with male speech
signals and testing process with female speech
signals and vice versa. VTLN has been applied to
reduce the effect of inter-speaker variations and to
improve recognifion rate. From the ASR
experimented results, it has been observed that
WTLN is an effective approach to reduce the effect
of inter speaker variations so that the recognition
accuracy can be cnhanced in case of noise free
speech signals. On the other hand in case of
different noisy conditions 1t has not been able to
improve the robustness of the ASR system. But
combination of S55 and VTLN can be useful in
case of some of the noisy conditions. In the present
work, one drawback of VTLN has also been
observed. VTLN require a large amount of time due
to the grid search approach for the selection of
proper warping factor. So in such situation if the
grid search approach can be replaced by some other
effective approach then VTLN will be more useful.
It has also been observed that noise can be
effectively reduced by S55 so that recogmition
accuracy can be improved.
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Roseland Approximation for Heat
Generation/Absorption on Free Convective
Radiating Fluid with Soret Effect

Hamida Khatun
Sahin Ahmed

Abstract

The present study deals with an unsteady magnetohydrodynamic free
convective flow of viscous, incompressible, laminar, electrically conducting and
heat generating/absorbing fluid past a semi-infinite vertical moving porous plate
embedded in a uniform porous medium subjected to transverse magnetic field in
the presence of thermal radiation effects, Soret effects (thermo-diffusion) and
pressure gradient. The plate moves with constant velocity in the direction of fluid
flow while the free stream velocity is assumed to follow the exponentially
increasing small perturbation law. The dimensionless governing equations have
been solved analytically by using perturbation technique. The physical
interpretation of the velocity, temperature, concentration profiles, coefficient of
skin-friction, Nusselt number, Sherwood number etc. for the effect of various flow
parameters entering into the problem such as Prandtl number, Radiation parameter,
Magnetic field parameter, Soret number, Grashof number, solutal Grashof number,
Schmidt number have been illustrated graphically. It is observed that increasing
in S, (Soret number) and K (porosity) leads to rise in the values of velocity. Also
it is found that with the increasing value of heat generation (), the temperature
profile tends to decrease. These results may useful in natural M 1
engineering sciences and in industry. 1

Keywords: Heat generation: Soret effect; MHD: Porous medium;
Approximation; exothermic or endothermic chemical reaction.
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Maila Lama

ism is generally defined as traveling for leisure, enjoyment and recreation.
opment in any destination depends on attractions, availability of facilities
on of accommodation, transportation and entertainment. Sustainable
sptimum use of resources, including biological diversity; minimization
ural and social impacts; and maximization of benefits for conservation
ies. It also refers to the management structures that are needed for
ulieo, 2003). There are basically three pillars of sustainable tourism-
ility, socio-cultural sustainability and economical sustainability.
bility is the preservation of natural resources and environment
1e socio-cultural sustainability indicates the minimisation of
ipact of tourist arrival on the host area. Economic sustainability
 of local community from the tourism sector. Sustainable
ing the local people in the tourism sector. As economic
mployment opportunities ranging from low wage-
anagement and technical fields like food service.
sportation and travel arrangers etc. which
ase the standard of living of the people:
Rottom ﬁmemAssam which is the gat{:\‘&'ﬂ}f
Aattractions. The State is having fascinatine
image places, diverse tribes and ethni¢
ce of various historical monuments ¢
ist arrival to Assam was 22.11% a1
The revenue earned during 2006-07
uring 2011-12. The number of both
cased from 20878 in 2006-07

s
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Maila Lama:

m—act North Eastern Region of India is predominantly
~ an agricultural based economy. Agriculture is the main
w of vast majority of people of the region. However,
-"J'\wwrul productivity is relatively low in the region.
Ar '. .' hal Pradesh, one of the eight States of the region,
; inant in agricultural activities. In this State,

jriculture is the main source of livelihood of majority of
1ts people Though the contribution of agriculture in GSDP
_--‘ '_ lir 2d to less the 20 per cent, it still accounts for
JQ per cent of employment. The State is having
ed arable land owing to hilly and mountainous
Y Hma there is a need to improve productivity
;ﬁ o j”*'—" of farmers and promote rural
| this background, the paper attempts to
3 F"?d growth of production and
rent crops as well as to analyse the
"_"Fﬂﬂﬂ of crops in hill agriculture.

ndary data revealed that in 2009-10
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Quantification of H,, CHyand C O using neural
network and micor gas sensors

Mr. B Mondal , Mr Maibam Sanju Meetei
Department of Electronics and Communication Engineering
Tezpur University
Tezpur, Assam, India
e-mail: “biplobm{@tezu emet.in

Dr. C Roychaudhury
Department of Electronics and Telecommunication
Engineering
Bengal Engineering and Science University
Kolkata, India

Abstraci— Neural network based pattern recoprition is used for
the evaluation of pas sensor responses. Six Zinc Owide (Zn0)
nanorods and Zn0-SnCy; based sensors was lubricated by simple
solvent method. The sensors ure exposed with controlled
concenteation of methane (CHy) and hydrogen (Hy) and carbon
mong-oxide (CO) pas and sensor data are collected using i-¥
measurements. Feed forward back propagation newral network was
then wsed for the classification of the gas at critical concentrations.
Metwork optimization considering performance, architecture and
iteration time ete, were performed,

Keywords—Back Propagation Newral Network ; Zn} Sensor,
Fn-5n0}; sengor; Pattern recogmition

INTRODUCTION

Qualitative and quantitative detection of flammable and
toxic gases like hydrogen, methane and carbon mono-oxide in
coal mines, petroleum indusiries and gas storage plants are of
great importance for the safely of workers, health hazards and
to avoid risk of accidental explosion. H; is a colorless,
odorless and highly explosive gas having flammability in the
range (4-75)% in airf{1]. In coal mines presence of methane is
always expected, which has caused loss of life the most than
any other gas. Methane in the range (5-14)% in air is
flammable{ 1]. CO is also a colorless and tasteless gas which is
believed to be the most dangerous gas in mine. CO in the
range (12.5-74)% is flammable & explosive [1].

The oxide based semiconductor sensors have been widely
used for deteetion of toxic, hazardous and combustible gases
because of the possible advantages like high sensitivity to
small concentration of gases, low fabrication cost, long term
stability and potential to provide extremely small and low
power consuming sensor. Both ZnO and Sn0; is n-type wide
band semiconductor which have attracted remarkable attention
as highly sensitive sensor material. These material were
exposed to be superior material for sensing gases like H; [2-3],
CO [4-5], and CH, [5-6]. In spite of the high response, metal

D, Jayoti Das
Department of Physics
Jadavpur University
Kolkata-700032, India

Dr. H Saha
Centre of Excellence in Green Energy and Sensors
Systems,
Bengal Engineering and Science University, Kolkata-
711103, India, E-mail: Sahahiran(@gmail.com

oxide based sensor presents lake of selectivity which hinders
their commercial application. In addition to this metal oxide
sensors fails when they are used to discriminate a mixture of

gas.

Many authors have suggested various ways to overcome
the problem of cross-sensitivity to achieve selective sensar
which may include, a) addition of noble catalytic metal to
promote the reaction to specific gas [7]. b) operating the
sensor in dynamic mode [8], ¢) surface modification [9]and d)
use of multi-compositional sensing film [10-11]. However,
extremely selective sensors arc very expansive and operating
the sensor in dynamic mode makes the measurement system
complex. A potentially more cosl effective way to perform
such measurement is to use a sensor array coupled with a
pattern classification system [12-14].

Various pattern analysis methods  like Principle
component analysis (PCA) [15], partial least square analysis
{PLS) [16], and artificial neural network (ANN) [17] ete with
gas sensor array can be used for the classification problem
However, when quantification or multi-component i xLure
classifications have to be performed artificial neural netwarks
are reported to provide superior performance compared 0
other recognition methods [18]. Multilayer perceptron (MLF)
and radial basis function (RBF) are the two commonly used
neural network algorithms used for pattern recognition,
However, the neuron connectivity in RBF is comparatively
lower than MPL. This is the reason why the mean square ermor
of a RBF network is less compared to a MLP one having the
same number of neurons. Therefore the parameters for uning
the network are higher in MLP. Many authors have reported
the successful utilization of ANN in many applications
including pattern  classification, identification, decision
making etc. Multilayer perceptron (MLP) neural network have
been used by S. Joo et al. in to ideniify breast nodule
malignancy using sonographic images [19]. P. Lv et al



reported the about the detection of low concentration of
formaldehyde in binary gas mixtures using micro gas sensor
array and a neural network [20]. D). Lee et al reported about &
combustible gas recognition system including sensor array and
newral network based pattern recognition [21].

Accordingly, in the current work highly sensitive scnsors
consisting of two different types of sensing films (Zn0 and
Zn0-5n02) was fabricated. The sensors were then used to
recognize gases like hydrogen, methane and carbon mono-
oxide in different concentration ranges based on multilayer
neural network with back propagation learning algorithm,

II. EXPERIMENTAL DETAILS

A Sensor fabrication

Sensors used for the pas recognition system were fabricated on
silicon substrate using a simple chemical method, Summary of
the sensor type and their operating conditions is given in table
. For the preparation of pure ZnO and composite ZnO-Sn0;
based sensors, separate sols are prepared with polyvinyl
(PYA) as capping agent. Sol for pure ZnO is prepared by
mixing 0.6 g of zine acetate dihydrate [Zn{CH;CO0),.2H0]
with aqueous solution of PV A under constant stirring. The L0

TABLE |: SENSOR TYPE AND OPERATING TEMPERATURE

Semmr mb::lﬂ& Ttmgﬁ::f{-ﬂlﬁ
31 (11
=BE | Znl) 200
= | 250
54 | 150
| Za0-Saly | 200
- | 150

malar NaQOH solutions was then mixed drop wise to the above
solution until a pH value reached 7-8. The solution was then
stirred at 80°C for 1 h. Sol for Zn0-5n0; sensor is prepared
by mixing appropriaste amount of Acetate Dehydrate
(Zn(CH,CO0),. 2H0) and stannic chloride (SnCly.5H,0)
with polyvinyl alcohol (PVA). | Molar sodium hydroxide
{NaOH) solution was used as reducing agent until pH of the
solution becomes neutral. The final solution was stirred at
110-120 *C for one hour. Finally, the resulting precursors
were spin-casted on the cleaned <100 oriented Si/Si0,
substrates followed by annealing at 700°C for 30min in a tube
furnace. Detailed studvy on the morphology and sensing
behavior of the sensor is reported elsewhere [22].

B. Measurement Technigue

The sensor is designed to operate in a resistive mode and
figure 1(a) shows a model of the sensor measuring circuit. The
resistance variation of the sensor is converted in to voltage
putput by the measurement circuit. A schematic of the custom
made sensor measurcment setup is shown in fgure 1(b).
Measurements were done by varying the test gas (H:, CH. &
C0O) concentration and operating conditions, as well. The

sensor was placed inside an enclosed test chamber with
heating arrangement that would maintain a  umfoerm
temperature environment {with an accuracy of + 3°C) inside
the chamber. A known amount of ultra high pure test gas
diluted with dry air is fed to the sensor through Alicat” mass
flow controllers {(MFC). An electrometer (Agilent U12538)
was used to monitor the variation of sensor resistance,

ITI. PATTERN RECOGNITION

Artificial neural network approaches are classified among
artificial intelligence systems, because of their ability to learn
and generalize information, Multi layer percentron (MLF) is
the most popular architecture for practical applications of
neural network, MPL with monlinear transfer function, like
sigrmoid function, allow the network to leam any inpul —output
relationships adjusting the weights and bias in the network by
a pradient descent technique known as back propagation of
errors. At each stage in the training process, the MLP
processes all of its inputs in a feed-forward fashion, compares
the resulting outputs with the desired omes and back-
propagates these errors to adjust each weight in the network
according to its contribution to the overall error,

The MLP neural network was applied to process the dala
arising from the sensors to study the feasibility of recognizing

Figure 1: Schematic of the a) model circuit diagram b) sensor selup
and quantifying a particular gas. The network had six input
node equal to the number of sensors, 2 hidden layers with 10
and 11 newrons in the hidden layer 1 and 2 respectively and 4
output nodes corresponding to a specific concentration of a
specific gas as shown in Table I1. Sigmoid function is used as
the activation function for the hidden and the output neurons.
The network is initialized with random weights and bas and
the network training is performed using supervised back




propagation learning algorithm. During training the weights
and biases of the network are iteratively adjusied to minimize
the network performance function. The default performance
function for feed-forward networks is mean square error
{msc), the average squared error between the network outputs
and the target outputs and is defined as,

N
1
MSE = EZ{TE —¥i)?
=1
Where T 1s the target and Y is the network output.,

TABLE II: TEST GAS AND SENSOR'S DESIGNATED OUTPUT

Test gas Comcentratho Designated outpat
ni%)

H- 0.1 | e
- | [
03 0010
i 0011
“CHy ol [ 0100

0.3 e ol |
04 o1n
1 0111
o 0.1 1000
| i 03 1001
[ 0.5 Loto
i

IV. RESULTS AND DISCUSSION

The performance of a feed forward MLP neural network
depends on various factors like the complexity of the problem,

the number of data points in the training set, the number of

weights and biases in the network, the error goal ete. So it is
very difficult to decide the best training function for a given
problem. However, Feed forward neural network can provide
reasonable output if trained property. Several of training
algorithms is available for feed forward neural network and an
appropriate selection of the training algorithm is important.
Figure 2 compares the performance of the network trained

with eleven training style, namely, BFG, Conjugate Gradient

8

IE
-
L)

=2
=1
&

Mean Square Error
i
i

0.00

EFG COE CGF OGP GOM GD GDX LM 055 RP 5CO

Training Algorithm

Figure 2: Training algorithm versus MSE

-]

T

™
PO P M-

I

Training Time (Min)
- [

[=]

BFG CO8 COF COPODW G0 GDX LM QS5 RF 3C0
Training Algorithm

Figure 3: comparision of training time

with Powell/Beale Restarts (CGB), Fletcher-Powell Conjugate
Gradient (CGF), Polak-Ribiére Conjugate CGradient (CGP),
Gradient Descent with Momentum {GDM), Gradient Descent
(G0, Gradient descent w/momentum & adaptive (GDX),
Levenberg-Marquardt (LM}, One Step Secant (OS5), Resilient
Backpropagation {RP) and Scaled Conjugaie Gradient (SCG),
As seen from the comparison chart the mean square error for
Resilient Backpropagation training algorithm is the minimum,
A comparison of the training time of different algorithm is
shown in figure 3.

Optimization of the number of nodes in the two hidden
layers in order to achieve best network performance is
performed using RP training function. Figure 4 plots the mean
square error of the network with vaned number of nodes in the
hidden layer | and 2 respectively. Minimum MSE of 0.005 is
achieved for the network with 10 and 11 nodes in the hidden
layer 1 and 2 respectively.

]| [—— S SERE I Sy
A Tr —&— First Haddan layer
—&— Second Hidden layer

4 A

0,004 - N
4 & B 10 12 4
Number of neurons

Figure 4:Optimization of hidden neuron

V. CONCLUSION

Using the array of six, moderately selective, Zn0 and Sn0,
based sensors, the employed patten recognition methods
allow us to construct the simple pattern classifier, which is
able to recognize and classify hydrogen, methane and carbon




—

oxide gas samples. Multi layer perceptron is used for gas
recognition architecture. The result shows that multilayer
neural network is very efficient in quantitative recognition of
gas pattern. Optimum achievable MSE with the designed
network was 0.005.
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1

‘Crisis’ in the Tea Sector:
A Study of Assam Tea Gardens’

1. Introduction

The tea industry in India is said to be facing a severe crisis,
particularly after the disintegration of the Soviet Union, the _m_.mﬂ.ﬂ
importer of Indian tea. However, over the past decade, n_..,:._”_mﬂ_n
consumption of tea has increased at a faster rate than production—
at a steady rate of around 15 to 20 million kgs annually. The steady
increase in domestic demand and the inability of the tea sector to
enhance production has resulted in a decline in tea exports. India’s
share in global export of tea has declined drastically in the recent
period. The decision of the government to allow cheaper tea imports
from Bangladesh and Sri Lanka, according to tea producers, has
only deepened the crisis (Bhowmik, 2002). However, the fall in _rm
price of tea was observed in India as well as in other tea producing
countries (Kumar et al,, 2008).

Several recent studies and reports have reported the growing
labour unrest and worsening living conditions of labourers in the
tea gardens (Misra, 2002; Khawas, 2006). While low Ewa.._ﬂ
productivity is frequently cited as the main reason behind the crisis
faced by the sector', other variables such as inability to expand the
area under cultivation, ageing of the tea-bushes’, inadequate
replanting of bushes, inadequate investments in plant
modernization and labour welfare measures®, and traditional, cost-
ineffective management practices have also contributed towards
the near-stagnation of production (Sivaram, 2000; Bhowmik, 2002).

This chapter attempts to analyse the trends in production and
employment in the tea sector in India at a disaggregated level. The

——

* Jointly with Deepak K. Mishra, Vandana Upadhyay. Published in the
Indian Ecomontic Journal, Vol. 56(3), October-December, 2008.
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focus is on Assam, one of the significant producers of tea in India.*
While much of the discussion on the impact of globalization on tea
sector revolves around trends in tea auction prices and exports,
the present study looks at the post-reform changes in production
and labour use in the tea-producing districts of Assam. In Section
II the trends of tea production in India and in Assam has been
discussed. The growth performance of the tea sector in terms of
growth of area, production, and yield has been discussed at a
disaggregated level. In the following section the trends in labour-
use and employment has been discussed. Trends in the growth of
labour productivity and employment elasticity in different districts
have also been discussed in this section. Summary of findings and
concluding remarks have been placed in the final section,

11. Growth of Tea Production in India and Assam

There has been a phenomenal growth of tea m.qu...:m in India,
particularly since the 1990s, mainly due to increase in the number
of small tea growers in various states such as Assam, Himachal
Pradesh, Tamil Nadu and Kerala.® Tea production in India, which
started during the colonial period, expanded rapidly since 1870.
The British East India Company and later the colonial government
supported the expansion of the tea plantations in Assam and
elsewhere through a series of legislative and institutional support
(Behal and Mohapatra, 1992; Dasgupta, 1992; Siddique, 1995).
During this period, there was a steady growth in area under tea
plantation; there were many improvements in the technology of
tea production; significant gains in productivity were also achieved,
although there were periods of crises because of war and political
instability (Karmakar and Banerjee, 2005).

During the post-independence decades, area, production and
yield of tea have registered a steady increase. Taking a three-yearly
moving average, it is found that production and vield have suffered
a serious setback since 1998, although the area under tea has
expanded due to increase in small tea gardens (Figure 1). The
growth performance of tea in India comes out in clearer terms,
when the variations in growth performance among decades are
taken into account. While for the entire period of 1950-2004, growth
rate of production has been close to 2.4 per cent, area has expanded
at a rate of less than one per cent per annum. Thus, the major
contribution to growth in production has come from rise in
productivity. It is important to note that the highest increase in
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The role of Digital Library in the field of
Music Education: challenges and prospects

Ashok Barman

Introduction
Hindustani classical music has possesses a glorious history
throughout the ages. Our music education system came through a
various changes from Gurushiya Parampara to Asramik education,
Asramik to Gharana system, Gharana to an Institutional and now
Institution to Digital or online education system. With the changing of
time the nature of music education system is change thus in the modemn
! age the online education system make a prime role with digital library.
Now the world came to under an umbrella with online teaching and
learning. The prime aim of online classes is to reach the maximum
section of society across the globe to save time and money from going
to schools situated far way places. It also maintains time flexibility in
time schedule for both the teachers and the students.

Over the course of years digital media has had a huge impact on
Indian classical music in general and on classical music education in
particular. Digital media may be describing as digitized content that can
be transmitted over the internet or computer network. This can include
text audio Video and Graphics. With the arrival of internet, the
Spectrum of digital media has taken a huge leap forward. This has lead
tothe birth of various online portals, audio books Website blogs etc.,
that have in depth description of various Indian scales and
‘ompositions. One can now a ppreciate and learn by watching various
xrmances and clips of past legends with just click on the computer

n.

tis now possible to have a lesson with your teacher, even if you

- fios
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are in different states or even countries. This kind of sealing of sy,
has only become possible with the help of Internet ang digita:
technology, The aspects ef creation'performance, Preservation gy, d
propazation of music have a new m r:an:m;_'lln the realm of g; gita]
technology, whicho flers vet another possibility thar was hi'lh.cﬂ:; un-
heard of that is the ability to ereate a virual space in which mus; Som
be heard, exchange. leamed and thought.

In music education system with the digital library is different frgp,
the other subjects of education. Music education caring practica and
theorstical contents. Theoretical contends avail with (e books
jounals, manuscripts, theses and magazines ete. and Practical '3011[&13.":
stand with audio CD, DVD Cassettes of performances by the emineqy
artist

The importance of libiary with CD and DVD helps e studenss
to umderstand a form with different angle and with a perspective such
as ifwe ke araga from venity of musical macsmos like: Faga Yaman
sung by ustad Badegulam ali Khanshav, Pandit Bhimshen Joshiji,
Pandit Jasraj ji. Ustad Rashid Khan Pandit Ajov Chakrabarty ete, all
rendering the same raga with same notes but the imagination, test, the
colour and the beauty of the raga is totally different with each other.
Hindustani classical music is nota lesson thorough the recitation or
composition of 2 songs; this iz a lesson onlv taken through the oral
tradition from a proper Guru or Guide. The Digital hibrany with CD
DV will helpful for the research scholar's students and Music lovers
in this regands,

Now our [ndizn education society emphasise upon the reseauch
on Music and performing ans because these are the subjects which are
the only medium to identify and protect our culture and National

dentity. In this regard we must appreciate Sodh ganga and Sodh
Gangotri where we can exsily download and upload Theses and
research proposels of various Universities with in a click.

—~g—
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All Indin Radio Archive are also plays an important role for
Digital music ed ucation. The legendary maestro’s recordings can be
easily availzble through the archive in different field of Music i e. Kamatic,
Hindustari, Percussion, String Instrument ete.

1n Guwahati University website there is a sincere effort for
digitally preserving the lyrics of Dr. Bhupen Hazarika's songs in
UNICODE formal 356 (Three hundred and fifty six) Lyrics have been
epllected and digitally formatted in UNICODE format. The lyrics have
been collected from different sources including Books, Magazines,
Write-ups, Newspapers, and Internet ete. Thus we ean protect and
Preserve Dr. Bhupen Hazarikas compositions and songs, which is not
possible by making Samadhisetras.

Conclusion:
The number of music lovers and learners has been inereasing

with the time. However today the time and distance are the main
challenges for the music aspirants in attending the music schools.
Information and communication Technology has suggested a solution
of offering music education on distance mode Several private
institution have come up with their own models. Ali Akbar College of
Musie, Sankar Mahadevan Academy and Srutinandan by Pandit Ajoy
Chakraborty are the Known Examples, There are YouTube channels
and Wehsites dedicated to teaching leaming music. There is a need to
evaliate such individual’s effort and come up with auniform framework
inorder 1o standardize on line music coaching

Music
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The Mode of Examination af Higher Education to
UG I..,evel in the Field of Music
Educatmn-Clmllenges and Prospects

Ashok Barman

Introduction:

Music is th.c best art form among all the Fine Arts. It is protected

culture and 1df—"ml'l}’ of our Nation. With Changing of time the nature of
Talim (edifcation) is changed to Gurushya Parampara to institution. After
Independence music education is being introduced in school, college nd
universities for its upliftment. In the field of Music teaching, leaming and
examination process is traditional way i.e Sina ba Sina (Face to face)
though it came to institution from Gurushya parampara. Our Music
education and its examination system was first introduced by the inception
of Pandit V N Bhatkhandey and V D Palushkar in 19th century.
Music Education and Examination Reforms: ‘
Education is the only media which helps a man to make a complete
human being. The old traditional music system of India was Ashram
Centric which laid by the instruction of one teacher (Guru) which is
called Guru shisya Parampara (traditional education). The present system
of education is institutional but the goal of both systems is same, to build
up a complete human being and music has made a prime role regarding
this matter.

Music subject bearing Practical and Theoretical aspects for
Examination which has an equal value. In Practical field of examination,
students used to demonstrate any composition or Raga with a viva for its
technical aspects. Through this practical demonstration mode of
examination students not only obey the technical rules but also express
their talents and emotions of their respective Arts. In theoretical
examination the students have to write down the theoretical perspective
to their specific field of Art. The Under Graduate level is the very important
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Growth Experiences of the North Eastern,
States: Post-Reform Period

Introduction

The economic reform process that had begun since 1991 and the
Government of India‘s North East policy that followed gave rise
to the following paradox. In the year 1993-94, three states of the
North Eastern region’, namely Arunachal Pradesh, Nagaland and
Mizoram had real per capita income above the all-India average,
In 2005-06, none of the North Eastern states had real per capita
income above the national average (Table 2). However, the gap is
narrowing in the states of Arunachal, Manipur, Nagaland and,
Tripura, while widening in Meghalaya, Mizoram and Assam in
recent times.Thus, over time the region is diverging away from
the national average in terms of share innational income as the
largest state of the region, Assam with a population share of 70 per
cent of the region was experiencing a low growth rate in real per
capita income of 0.22 per cent in 1993-99 and 3.74 per cent in 1999-
2006, in contrast to the national growth of 4.58 and 5.44 per cent in
the respective periods,

!’araduxicall}r, during the same period, the North Eastern
region received special economic Packages.” In October 1996 H.D.
Deve Gowda, the then Prime Minister announced an economic
package of Rs. 6,100 crope for specific projects in North Eastern
states. He also introdyced the North East sub plans in all central
ministries for which 10 Per cent of their budgets would be
earmarked. Mr. K. Gujaral who followed him as Prime Minister
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Image Through

B ‘ 'n Indian SMEs
Trust: Financial Disclosure
Mall**+
Tenzing Norbu*, Arindam Chakrabarty** & Manmohan Mall .
el it large or small. essentially depends on the

The landscape of business throughout the globe, be
trust, confidence and layalty of its customer. T}he j:'us;n
s its uct, image and reputation. In the kno .
::;LZW one ;}Thi most fafarabfc inifrumcnﬂ for growth and customer mrenlwan f.fﬂc‘ﬂ:;ﬂn. f 5; i 3.;'
In the long run, the trusted customer would to be associated with the ﬁrm in fflfﬂ:-! a f!-” Id‘b
is difficult for the firm to hide information on long-term perspective since the era is damma:te )%
database management system. So, the firm whether it is small or medium enterprise need to re:mfarce
on increased financial disclosure so that the loyal customer and other stakeholder become an ingegral
part of both success and failure episodes in the continuum of firms existence. This paper would
attempt to understand the gravity of financial disclosure in Indian SMEs and to what extent it helps
to grow, consolidate and retain its loyal customer base. This paper would also trigger on the efficacy
and reliability of the firm with improved culture of financial disclosure particularly in Indian context.
Besides, the paper would also address the burning issues of financial scams, spongy firms and chip
Jund issues recently sabotaged in Indian economy. The outcome of this paper would figure to ascertain
the impetus of financial disclosure to develop corporate image and sustainability of the firm.

Keywords: Financial Disclosure, Transparency, SMEs, Corporate Image and Sustainability.

deficit acts as an auto immune syndrome that
;vfedge driven economy, transparency has

Introduction

Any economic activity is always full of risk and uncertainty (Alchia » Kni

: _ n, 1950; Knight; 2012; Greens
2004). The investors, be it large or small, sharcholders and other stakeholdeg: essentially mﬁ
trust and ;mJ?mce so that it sucmd:._lf the organization or business entity appears to be highly
transpare ore all the stakeholders, it essentially multiplies the extent of trust and confidence

:‘:::r:'nm::“ IEI?I;:Czi:dnm"' 2003). Everyone associated with the firm or business activity
or loss. Otherwise, so l:nltbe ?u:: Ferates ni e of such entity irrespective of it ventures profit
generates high return, people invest in the portfolios for higher

- —ﬁ
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romeae.

Tagin

Ashan Riddi and Kepor Mara
||

InTRODUCTION

agin is one of the major tribes of Arunachal Pradesh, which is a member of the larger

I designation of the Tani Tribes, Majority of the Tagin population is concentrated in Upper

Suhansin district and some in the adjoining parts of West Siang and Tibet. According to

coime zvailable literature in books and articles, the name Tagin seem 1o have first given by the
Tibetan traders. However, the term is used by the Tagin people 1o refer to themselves.

Geographical Demography

The region inhabited by the Tagins has a diverse termain, extending from an altitade of 1,000 feet
to 18,000 feet above sea level. The Tagin inhahited area is approximately 15,000 square kilometres
bardering with Myishi and Galo inhabited areas in the west and the east respectively. In the north, it is
bounded by Tibet. The area lies approximately hetween 2745 N and 28N latitudes and 93.13°E and
96.36°E longitudes, The temperature varies with altitudes. High aktitude places like Taksing experience
very cold weather during winter with snowfalls and low altitude places like Daporjo witness high
temperamure during summer, The entire area is intersected by river Singit {Subansiri) and its tributaries.
The region is rich in flora and fauna and mineral resources, guch as limestone and dolomite.

The Tagin Society
The Clan System
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YOUTH SPORT: STRESS AND ANXIETY, COACH-PARENT
RELATIONSHIPS

Dr. Sambhu Prasad

Assistant Professor
Dept. of Physical Education
Rajiv Gandhi University, Arunachal Pradesh

ABSTRACT

This paper examines the “youth sports: stress and anxiety, coach —parent relationship .

When peaple think of applied sport psychology, they usually think of elite athletes and how
to improve athletic performance. This is certainly the focus of sport psychology, however,

when you consider that there are millions of children between the ages of six and eighteen,

vou see the tremendous potential for human envichment and development. Studies show
that the number one reason children give for participaring in youth sports is "to have fun."”
Competition gives the youth sport participants an opportunity to put all of their training
and hard work to the test. A parent comes to define his own sense of self~-worth in terms of
the success and failure of his son or daughter. When this happens, the parent becomes a
"winner" or a "loser" through his young athlete. The guiding principle for a coach-parent
relationship is good communication, and that it is two way street.

Keywords: Anxiety, Stress, College students.

INTRODUCTION

Youth Sport

When people think of applied sport psychology, they usually think of elite athletes and
how to improve athletic performance. This is certainly the focus of sport psychology,
however, when you consider that there are millions of children between the ages of six and
cighteen, you see the tremendous potential for human enrichment and development. 1f
every child who participated in sport emerged within creased self-confidence, greater
perceived ability, increased intrinsic motivation, and greater self-esteem, the world and
society would certainly be better for it. Unfortunatcly, many youth who would like to
participate in organized sport programs are unable to do so because of limited resources.
This lecture is dedicated to the important topic of youth sport. We will be looking at the

benefits of youth sports, reasons children participate or withdraw from sports, potential

77
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THE RELATIONSHIP BETWEEN ANXIETY AND
PERFORMANCE: A COGNITIVE-BEHAVIORAL
PERSPECTIVE

Dr. Sambhu Prasad

Assistant Professor
Dept. of Physical Education
Rajiv Gandhi University, Arunachal Pradesh

ABSTRACT
This paper examines the relationship between anxiety and performance from a cognitive
behavioral perspective. Previous research in the field has suggested that the majority of
consultations conducted by sport psychologists are related to anxiety. Included is a
discussion on the theoretical underpinnings of anxiety and how it relates to performance.
Research conducted on the relationship between anxiety and performance is also
discussed. A review of the cognitive-behavioral treatments that have been used for anxiety
reduction and performance enhancement within the field of athletics is included
Suggestions for future research and practical considerations are listed in the conelusion.

Keywords: Anxiety, Depression, Stress, college students, preventive measures,

INTRODUCTION
Student represents the society’s investment for future. Their mental health and wellbeing

are important not only in its own right but also as a factor contributing to the larger
society’s wellbeing. College students frequently have more complex problems today than
they did over decade ago common stressors in college include greater academic demands,
being on your own in a new environment, changes in family relations, changes in social
life, exposure to new people ideas and temptations.

Some of the salient problems specific to college students are, time pressure, fear of failure,
struggle to establish identity, pressure of academic excellence and tough competence.
Emotional problems such as Feel inferior to others, not able to think properly, worrying
too much, feel life is not worth living. Feel anxious without any apparent reason

Meaning of Stressful to Under Graduates
95



_ EASTERN

Recent Trends of

Reacant Trends of
Mathematics

Mathematics

Edited by
Saifur Rahman

The Book The Editor

SOl}eWaY)IBIN 10 Spual] 1usosy

This boock comprises soma selecled re- Dr. Saifur Rahman, M. Sc., M. Tech., Ph.
search aricles that are presented in the D. is an assistant professor in Mathamal-
24 National Conference on Recent Trends jc= at Rajiv Gandhi University (A Central
of Mathematics and its Applications held in University) who received his M. S¢. and
the Department of Mathemalics, Rajiv Ph. D. degrees from the Gauhati Univer-
Gandhi University on 6" and 7 Novem. sity, and M. Tech. in computational seis-
ber, 2015. The objective of the conference mology from the Tezpur University. Prior
was to build a bridge between traditional to Rajiv Gandhi University, he workad as
mathematical techniques and recently de- an assistant professor in Mathematics al
veloped mathematical lechniques which MArya Vidyapeeth College, Guwahati. He
may help the present sciantific community has awarded wilh joint CSIR-UGC JRF
to transfer the ideas from old to new. This and GATE fellowship. He has more than
book presents both traditional Mathemat- eight years of experience in leaching and

ies and its recent trends of applications research, and published one book and
such a3 in Theoretical Computer science, gaveral research articles in some intema-
L i : tionally recognized journals.

ISBM: 878 93 8325262 6

Il

gh789383% 252626

o EBH Publishers (India)
¢ an imprint of Eastemn Book House®
w138, MUN. Road, Panbazar, Cuwahatl-781001

2017 54750 T O50.00

Scanned with CamScanner



Saifur Ralpman .
Recent Tremds of Slathemalics

*sgnenal Conference

B Gandh University. Roao Hills, Doimukh
saoneqmber 6-7, 2015
Proceedimgs

Al esshieverened No part of dhis work mav be reproduced, stored in a retrieval system
o praienittod o any farm or b oamy s, efvctronic, mechanical, Phatacapying,
Foording o etherwlse withaut the peioe wreitten pecinission of the copyright owner

ard the ___Qt___‘...__.: r

w..,... views expres seud in ghiis ook are those of the Anthor, and noy necessarily thar of
?_.._:_._......_..:.H._:_____EE:_:.._H:_z;__.._.\___h_si.:...__._q..__.._.__1_1:,...__.3__.._. c..__..._____.ah.________E_wn:a

Salhentiofy of the data oy way whatvoever

I5E™ - YRR D,

o Pasbibed ox Dl T b

P B o whers “lndis
- e Lo avtern B ik _—..-r_f..
. 1 1. b T.q-._. _._u..._..___Lq
B Al L Avam nd,
Pow 2RIy, -.....,..L.._.I“ YT 4535
¥ o edl, fud 5382

23192
| L e
W ranternboabhouse ju
1eg Foatag w0
Pricied i Incha

e

¥ ad Pinsg Pys Lad

106152

1. wreh oy .
Ty AT ey
L fu e Fam =

uv..n_._.._.!u_n.f e s
ViceLhmngelior - HA T AT LS TEL T
Gt Umrvermily

Bepry Y. Srpeagah - F3 11T
Brarsrrg el isel g

FURRE S iw

_E?uﬂlﬁnrnw.m.iulonriﬂlrifﬁr,uh ¢ b
Lnnemire ergarused fhe Secwd Spamsl Comeegy o Berent Tesmele of

td snd gy Applaar B gt 107 B0 D T aag wem
Bubesting e Conlforerar pruecdag o= M, s

§ somgemulsty the rtermed cdesgen O Se G Gr egmenrg S
e g e —
SR Pl U] U GBI whi S g e ey b W etetm S
volume The pufticpeton o the wonieeses a. dels W achcar W e e ey
of their rriennh and s wohing wme of M Pt T Eo aree o B g o
I B L e e —
By wheht B foip of S e WemE F R B el Sy b e
Fave e B Cntpt i it Wedms ) wrwh) momesms T saamy e e
mathererasl bfvmiedge dusadd by emser B e Swmsgen el areeeay  The
shadd be wel marie ) Mo s DTG S F S o TERY SRy Sy
kel Wl WRCRerY (P T fleTed R OF Tw ol

[ am copfidems (o fed VPP WAL o Sl g S LM T
i the arera of EEcheg S e b R SASERERCS B o e ey Sy
Epiltinaiiiili - g
! 2 -
-1
n.r‘.\hil_.l
el Tamme SESang)

——
o, BT e B W, Pas R e T
Ili—-.-ll{lll

Scanned with CamScanner



Contents

Foreward - »
Message s

p— IF'f.l'
Preface - fx=x
Acknowledgement _ o
List of Figures o
List of Tables - xiv—=xy
List of Contributors » oxrd

1. Existance of Feigenbaum Universality in a Cubic Map

- Mridul Chandra Das o 1-14
2. Study of Local Bifurcation in Logistic Map

— Bijoy Kamal Bhattacharyya and Mridul Chandra Das - 15-3%
3. Some aspects of intuitionistic fuzzy ideals of fully idempotent

and weakly regular semirings  ~ A

— Apil Uddin Ahmed and Saifur Rahman - 26-44
4. Analytical solution of Unsteady MHD Free Convective Flow

in a Rotating System with Mass Transfer: Darcian Regime

— Abdul Batin and Salhin Almed - 4502
3. Free Convection Flow over an Inclined Plate Embedded in a

Darcian Porous Medium: Laplace Transform

— Karabi Kalita - 63-76
6. Roseland Approximation for Heat gencration/absorption on

frece convective radiating fluid with Soret effect

~ Hamida Khatun and Sahin Ahmed - 7105
7. Particular and Unigue solutions of spin dependent DGLAP

evolution eqguations in next-to-leading order and structure

- 96-117

functions at small-x — K. Rajklrowa

8. Variable Viscosity and Thermal conductivity on Magnelo
hydrodynamics mixed Convective Flow over a Stretehing Surface

with Radiation and Heat Generation
- G C. Hazarika and Santana Hazarika 1182132

Scanned with CamScanner




Some Aspects of Intuitionistic Fuzzy Ideals of
Fully Idempotent and Weakly Regular Semirings

Apil Uddin Almed
Saifur Rafiman

Abstract

In this paper, we define intumionistic fuszy idempotent, prime and stirongly
resfucible wdeals on a semiring, and investigate some properties of such ideals.
Mg sl that all intuitiomistic fuzey weals are idempotent in a fully idempotent
s, and right weakly regular seamrings. We also establish that for a fully

slempatent setmrings an intuttivnistiy 22y ideals 1s prime if and only if it is
sirongly preducible.

Kevwords: Joritiamastic frezzy idempotent ideals: fntwitionistic Juzzy prime

wvals, Ietwitismistic fuzzy strongly irreducible ideals; Jully idempotent

ey, weakly regufar s I L

Introduetion

I'teere are mamy ; algebrs I
_ €ty concepts of algebras generalizing an associative nng(A. +..)
« of them, o pa wular, the several kinds

sulv ing problems io d

of seminng have been found useful

_:,:..z_" “reas of mathematical sciences. Since the

¥ Provides an zlgebraic framework tor modeling, and
]

i these g o

: .p Sens. Wy an unportant role in studying
AL autienats and formal language the

wEhg thoury and sy on

ver [25] in ihe 1
| i the

_ —F. __. _..

e ury, enalysis

i notion of seq [ i

et 1938 In the v i gy
5 vear 1950, Brown and Me

Ko ..__.___._ s oof Fehithomiani Ficzzy lodeals :.1. Fully .ﬁb.ﬂ?z.....:& and ... 27

coy [9] iroduced the weakly regular semuring. Ahsan and khan [6] introduced
the fully idempotent semiring, Javed Ashan [7] introduced the fully idempotent
rad Xima [ 10] imvestigate these nngs.
s types of structures on fuzzy sclting.

olerant of imprecision, uncertainty, partial
5.._...E_nu_._?c.::._ﬂ:_:.__.w:.uf_..ul.._.."_u.L__n.

1
wdeh in the vear 1965, Afier the
introduction of fuzzy sets [27]. 1ts immense spelications in sanous fields hike

algchra. analysis, computer science wom making. neural
networking, coding theory etc, are remariablc . the year 1983[2].

Atanassov introduced the intuitionistic fusry ser which has more tolerance of
imprecision, uncertainty, partial truth, and approvimanon over Dursy st While

L
fuzzy sct deals with the degree of member emcnl 10 3 gIven set,
intuitionistic fuzzy sets give both degree of memieiup ¢ of pon-
membership. In the year 1994, Duna 2nd Buswas |11 miraduced the furry pnme

idcals, and fuzzy k-ideals of semiring. Kuscki [14] =as g some propernes of

fuzzy ideals. and Ghosh [13] introduced the fizy -deais of semunng Mang-
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and so on.
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Plants used against Gastrointestinal

Disorder : An Ethnopharmacological
Study among the Wancho Tribe of

Arunachal Pradesh, India
» Tonlong Wangpan*, Athai Wangpan and Sumpam Tangjang

Abstract

The study deals with the ethno-medicinal study
focusing on the documentation of the indigenous knowledge
and practice of using plants against gastrointestinal disease
among the Wancho tribe of Arunachal Pradesh, Northeast
India. Ethno-medicinal data was generated from 80
informants using semi-structured questionnaires. A total of
22 plant species belonging to 20 taxonomic families were
recorded. Maximum contribution was reported from the
herbs (55%). Among the different plant parts used, the
leaves (44%) were most frequently used plant parts in the
preparation of herbal formulation. The decoction (33%)
was the most common mode of use for preparation of crude
drug. The study also revealed the potential of medicinal
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plants in treating about 9 different types of Gastrointesting|
(GI) disorders. The indigenous tribal community of this
region has remarkable knowledge on the medicinal plants
used against Gl disorders, which if not preserved may ge
lost in the debris of modernization.

Keywords: medicinal plants, ethnicity, Wancho,
Gastrointestinal.

Introduction

The gastrointestinal (GI) tract of human body is vulnerable toa
great diversity of diseases (Kasper e/ al., 2005). Gastrointestinal
disorders are very frequent and have a high occurrence in human
societies and most people are susceptible to Gl related ailments. Such
ailments may be caused by infections caused by various kinds of
bacteria, viruses, and parasitic organisms (Mathabe e al., 2006).

Plants are an important resource of conventional medicines used
against different ailments. People from rural areas have century s
old traditional knowledge transferred from generation (0 generation
and still rely on plant-based resources. These herbal medicines are
still the mainstay in the developing countries because of their better
cultural acceptability and lesser side effects (Kamraj, 2000). According
to earlier records, medicinal plants were found very effective in
treating various Gl disorders ranging from simple to more complex
problems such as peptic ulcer (Rajbhandari ef al., 2001).

_'" Arunachal Pradesh, there is a record of more than
species of vital medicinal plants (Sarmah ef al., 2000). Howeven
due to inaccessibility of the location, these communities lead a more
u]; Iegs isolated life, eventually preserving their culture and traditions
io:::f?ﬂ’ 2&?1 )- T}_'ll& traditional medicine is the only alternative
need Dfdo:: care in remote hills. Furthermore, there is an urgent
dobribics mo':'"mfnﬂ these medicinal plants before it is ost under th
ik ook modenization. Considering this, the present st i
ki .It!lnll knowledge of the Wancho ethnic community o

&the medicinal plants against GI disorders.
Materials ang Methods

Study area and Ethnjc community

500
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ailments may be caused by infections caused by various kinds 0
bacteria, viruses, and parasitic organisms (Mathabe er al., 2006)

; Plants are an important resource of conventional medicines use:
against different ailments. People from rural areas have century
old traditional knowledge transferred from generation to generatiol
e Ilﬂn!y on plant-based resources. These herbal medicines ar
stll the mf fﬂ the developing countries because of their bette
wi:cwmwmd lesser side effects (Kamraj, 2000). Accordin,

. rerrecords, medicinal plants were found very effective 1
m‘i‘ltﬂu Gl di!‘fﬂders ranging from simple to more comple

3 such as peptic ulcer (Rajbhandari ef al., 2001)
mmh;:dpﬁdesh, there is a record of more than 50
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lﬂddmﬁn‘ ih remote hills. Furthermore, there is an urgen
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Plants used against Gastrointestinal Disorder

The district Longding comprises of rugged mountainous terrain
with beautiful green valleys drained by rivulets and rivers cascading
down from upper elevation (Fig. 1). Due to the constant gorge wind
itis extremely cold in this area and a blanket of heavy mist envelops
the valleys floors between almost vertical mountain walls. The district
is inhibited by the Wancho tribe. They are ethnically related to the
Konyak of the Mon district, Nagaland. Their dialect belongs to the
Tibeto-Burman family. Their main festival is Oriah, which revolves

around the agriculture. The Wancho society is governed by a council
of chieftains or Wangham.
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Fig. 1: Map of Longding District, Arunachal Pradesh
Field study and data collection

Field studies were conducted following standard ethnobotanical
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Fig. 1: Plant families of medicinal plants used in
gastrointestinal disorders among the Wancho tribe of
Longding district of Arunachal Pradesh

Herb
55%

dl‘:ig- 2: Habit of medicinal plants used in gastrointestinal
Isorders among the Wancho tribe of Longding district of
Arunachal Pradesh

Ethno Pharmacological evaluation
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ajor plant parts that are found to be used in preparation of
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herbal formulation. Of which, the leaves are the most frequently . d
parts, while seeds, latex, stem and tender shoots are the leas (Fig
4). Of the total 6 different types of crud drug preparation (i.e. juice,
powder, paste, raw, boiled and decoction), decoction is the mqq
common mode of preparation of crud drug (Fig. 5).

Leaves
4%

Fig. 3: Parts of collected plant species used in
gastrointestinal disorders among the Wancho tribe of
Longding district of Arunachal Pradesh

Powder Raw
Paste

Juice
24%

Fig. 4: Mode of utilization of the medicinal plants used "
gastrointestinal disorders among the Wancho tribe of
Longding district of Arunachal Pradesh
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Gl disorders cause illness and can lead to mortality, especially
= the developing world where sanitation is a primary concern.
However, the present study also revealed that the medicinal plants of
this region can cure 9 different Gl related diseases such as vomiting,
blood dysentery. constipation, stomach-ache, liver problem, gastric
problem. diarrhoea, stomach worms and dysentery (Fig. 6). However,
dysentery (24%) was found to be the most common ailments which
were cured using plants as drug.

Blood
Vomiting
14%

Deworming

€
17%

7%
Liver
problem
18%
Dysentery
Gastric - %
problem  (oercENTAG
14% o

Fig. 5: Gastrointestinal disorders common among the
Wancho tribe of Longding district of Arunachal Pradesh.

It was also observed that to ensure conservation of forest
resources the villagers used to collect their forest resources like fuel
#ood, from localities far away from village. The study revealed that
some of the species could be cultivated on a large scale for economic
development of villagers like Carica papaya L. Solanum spirale,
s migrum etc. have multiple uses among the local people and used

“Sval and rituals. Present findings were also corroborated to an

“ent with the studies conducted by Mollik ez al. (2009) and Rout et
al, (2009),

Conclusion
The native of Longding District has displayed good knowledge

MMEMI plants used in the management of Gl disorders. There is
"¢ need to protect, improve and document the information on
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herhal remedies of gastrointestinal disorders with scientific progg |
i< recommended to screen all mc?nan‘ed plant species 1o confiy,
their tovicity risks in order o justify their traditional usage. Besige,
the factors which threatening the m\\@ge and dl\‘ff‘SII}' of mec_iicin_:_f

flors in this region include overharvesting and fading of tradition

know ledge with time.
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Image plate 1. Some Medicinal planis used against
Eastrointestinal disorders among the Wancho ethnic tribe of
Arunachal Pradesh:
() Hﬂ"""]’"ia cordata, (b) Ocimum tenuiflorum, (€) D
Cordata, (d) Oxalis debilis, (¢) Gonostagia hirta, () Begonia

simarid

) Rhus chinensis,

5P.s (8) Amaranthus viridis, (h) Ficus sp., (i
apaver

L) Zanthoxylem rhetsa, (k) Acmella olaraced, mr
somniferum.
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A dual band omni-directional antenna for WAVE and
Wi-Fi
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Abstract—Vehicles of today are increasingly being networked
via various available networking technologies. IEEE 502.11p ad-
vocates Vehicle-to-Vehicle and Vehicle-to-Infrastructure commu-
nication via Wireless Access in Vehicular Environments (WAVE)
between vehicles in the frequency range of 59 GHz. Also,
IEEE 802.11j proposes the usage of 4.9 GHz frequency range
for Wi-Fi. This paper proposes a dual band antenna that is
capable of operating in both the WAVE and Wi-Fi bands. This
proposed antenna is expected to be simple, easy-to-produce and
inexpensive; it can be a cost-effective alternative to use of multiple
directional antennas for vehicles. The choice of microstrip patch
antenna technology with defected ground structure (IM:5) was
driven by cost considerations and ease of bulk manufacturing.
This omni-directional antenna is expected to be fitted in a central
location in the wehicle to avoid requirement of two or more
directional antennas. The proposed antenna is characterized by
popular antenna design software Ansoft HFSS.

Index Terms—Antenna, Wi-Fi, Microstrip antenna, Defected
Ground Structures, DGS, Dedicated Short Range Communication
System, WAVE, YVANET, VIV, Vi1

I[. INTRODUCTION

Modern vehicles are expected to be smart and connected via
Vehicle-to-Vehicle (W2%) and Vehicle-to-Infrastructure (V2I)
using networking technologies like Wi-Fi or WAVE. However,
to enable low-end vehicles to join this network of vehicles,
inexpensive and small antennas are required to cater to various
reasonable needs of vehicular communication. A small car
fitted with an omni-directional antenna with sufficient power
will obviate the need for two or more directional antennas. The
cost of antenna system to be fitted to inexpensive vehicles is
another obvious constraint. The antenna also needs to be casily
mountable and mechanically robust on rigid surfaces like roof
or body of a vehicle.

As vehicles with extensive communication are expected to
be deployed in near future, the area of antenna design for
vehicles is a growing research area [1]. Many of the microstrip
antennas are designed by modifying the basic rectangular,
hexagonal or circular microstrip antennas [1][2].

To meet the regquirements of low-cost and miniaturized
antenna, microstrip patch antenna is a good fit. A microstrip
antenna is simple and inexpensive as it can be mass produced
using printed circuit technology. This type of antenna is
lightweight, mechanically robust and can support multiple
resonant frequencies [3].

In this paper. a microstrip line fed patch antenna have
been proposed and designed using Ansoft HFSS software

978-1-5090-4381-1/17/$31.00 © 2017 IEEE

and characterized by evaluating relevant antenna parameters.
The simulation was done by taking FR-4 substrate with the
dimensions (25 % 38 x 1.6) mm®. The antenna parameters
being investigated include reflection coefficient, VEWR, peak
gain and radiation pattern. The proposed microstrip line fed
patch antenna resonates at frequencies of 4.91 GHz and 5.9
GHz. Thus, this antenna will enable communication at multiple
bands — the standard WAVE frequency band of 5.9 GHz and
Wi-Fi range of 4.91 GHz.

So, the proposed dual-band antenna enables V2V and V2I
communication using WAVE, in addition to enabling com-
munication using the Wi-Fi band. This antenna can be mass
produced easily, is inexpensive. lightweight and also easily
mountable and mechanically robust.

The remainder of this paper is organized as follows: Section
II contains a brief review of some of the related work. Section
IIT describes the design of the proposed antenna. Section I'V
describes the performance of the antenna in detail. Section 'V
endeavors to identify the future directions. Finally, Section VI
concludes this paper.

II. RELATED WORK

Microstrip antennas has been an active area of research for
yvears [4][5][6]. In particular, Mono band microstrip antennas
with very good parametric values can be routinely achieved -
theoretical and practical design guidelines are lucidly explained
in [3][6] and others.

To improve the performance of microstrip antennas, many
techniques like photonic bandgap structures (PBG) [7] and
compact microstrip resonant cell (CMRC) technigues have
been proposed [8].

Many recent works have focused on the technique of De-
fected Ground Structures (DGS) for the purpose of harmonic
suppression and reduction of antenna sizes [9][10][11]. DGS
is a simple or a complicated shape etched on the ground-plane
of an antenna — thus, a defect is introduced causing changes
in current distribution the ground plane. Using this ‘defect’,
harmonic suppression of unwanted harmonics or size reduction
can be achieved. Various kinds of shapes have been used in
DGS — from simple shapes like sguare or circular to cross-
shaped or hairpin [11].

DGS is a periodic structure similar to PBG - but PBG
suffers from some issues. Realizing PBG for a sufficiently
thin substrate is problematic; also, it is difficult to realize
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Fig. 1. Top Yiew: Radiating Patch

many holes in the substrate [10]. In contrast, DGS is far
easier to realize - etching some shapes in ground plane
provides performance that is comparable to PBS. Thus, DGS
has become a well-accepted technigue to improve performance
of an antenna. In this paper, DGS was chosen for ground plane
design.

ITI. ANTENMNA DESIGN

A, Materials Used

FR-4 substrate material with dielectric constant (e,.) 4.4 and
loss tangent of 0.02 was chosen — its dielectric constant is in
the lower end of the preseribed range 2.2 < ¢ < 12 [3]. This
substrate enjoys good efficiency and a comparatively larger
bandwidth.

The patch and the ground plane, made of copper, 1s to be
photo-etched to the FR-4 substrate.

The feeding-method chosen is microstrip feed line, primar-
ily due to its simplicity. The cladding material used for the
feed line is ULTRALAM® 2000. The feeding port is a 501
coaxial SMA connector.

B. Antenna Geometry

The FR-4 substrate has the dimensions (L o« W = H)=
38 x 25 x 1.6 mm”,

The feed line of the proposed antenna is L., = 13 mm by
W, = 2.4 mm in size with the coaxial feed connector. This
feed line connects to the octagonal radiating patch which has
the dimensions as described below.

1) Radiating Patch Design: The radiating patch is a mod-
ified octagonal shaped antenna which is fed by the microstrip
ling feed as shown in Fig. 1.

The patch was designed by initially considering a basic
octagonal shape. After multiple iterations, the final parameters
of the radiating patch were determined. The final parameters
of the patch are shown in the table 1.

2) Ground Plane Design: The ground plane is a simple
structure. The overall dimensions are the same as the substrate
Le. 20mm x 383mm.

O78-1-5090-4381-1/17/$31.00 © 2017 IEEE

TABLE 1
RADIATING PATCH PARAMETERS

Patch Parameter  Specification
L 13 mm
W 2.4 mm
a T mm
b 2 mm
[ 10 mm
d 12 mm
[ 5.5 mm
f 4 mm
g 2 mm
TABLE I1

DGS BASED GROUND PLANE

Ground Plane Parameter  Specification

Dimension 38 % 25mm?
(L= W)

p 11 mm

q 5 mm

r 2 mm

5 2 mm

g 6 mm

w 4 mm

Initially, a classic ground plane was assumed in the design.
Then, using a number of iterations, ‘defects” in the form of
slots are introduced in the ground plane. The primary purpose
of these defects i.e. Defected Ground Structures (DGS) is for
harmonic suppression and to reduce the antenna sizes.

Since DGS are physical defects that are introduced in the
ground plane, a large number of simulation iterations were
needed to identify the efficacy of the defects so introduced.

After satisfactory results were obtained, the final dimen-
sions for the slotted ground plane is given in Table 1L

Fig. 2. Bottom View: Ground Plane with DGS
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BIMULATED PEAK GAIN AT DIFFERENT RESONANT FREQUENCIES

Resonant Frequency

Simulated Peak Gain

281 GHz 0.6 dBi
491 GHz 34 dBi
5.9 (GHz 4.26 dBi

IV. RESULTS

In this section, the simulation results obtained for the
proposed antenna with respect to relevant parameters are
discussed.

A. Reflection Coefficient

The 511 simulated reflection coefficient for the proposed
antenna 1s shown in the Fig. 3.

At resonant frequencies, the return loss has been observed
to be -38.36 dB for 4.91 GHz and -21.56 dB for 5.9 GHz.

It is also observed that there is another resonant frequency
2.8] GHz with a return loss of -20.90 dB. However, this
frequency band is ignored since the corresponding peak gain
is too low.

The corresponding Peak Gains for different resonant fre-
quencies are given in the table IIL

B. VSWR

Usually, the Voltage Standing Wave Ratio should be in the
range 1.0 - 2.0.

The VEWR was computed using the well-known equation
i1} where I' represents the reflection coefficient.

(1 +IT7)
1-|C
The VSWR so obtained is plotted in Fig. 4. It is clearly seen

that at resonant frequencies, the values of VSWR are in the
acceptable range.

VEWR = (0

O78-1-5090-4381-1/17/$31.00 © 2017 IEEE

Fig. 5.

Radiation Patterns at 4.91 GHz

C. Radiation Patterns

The radiation patterns for the resonant frequency 4.91 GHz
is computed for two planes ie. ¢ = 07 and ¢ = 90° as can
be seen in Fig. 5. The radiation patterns at 4.91 GHz clearly
show the non-directional pattern in both the planes.

Then the radiation patterns for the resonant frequency range
of 5.9 GHz were obtained for the ¢ = (¥ and ¢ = 90° planes
as seen in Fig. 6. These radiation patterns also clearly illustrate
the essentially omni-directional nature of the antenna at 5.9
GHz resonant frequency.

VY. FUTURE DIRECTIONS

Although the performance of the proposed antenna has been
confirmed to be acceptable, the proposed antenna suffers from
the following limitations:

1}y Extra resonant Freguency: The design could not erase
the extra resonant frequency at 2.8 GHz range as can be
seen in Fig. 3 and Fig. 4.

2} Imprecise Dual band operation: From Fig. 3, it can be
observed that the return loss does not increase above -10
dB clearly beyond the first resonant frequency of 4.91
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Fig. 6. Radiation Patterns at 5.9 GHz

GHz and then drop below -10 dB at the second resonant
frequency as ideally expected of an antenna operating
precisely in dual bands.

3) Slightly High VESWR ar 5.9 GHz: From Fig. 4, we
can observe that the VSWR is slightly higher than the
required 2.0. Also, the radiation is slightly asymmetrical
at 5.9 GHz.

The above limitations mean that other technigues should be

investigated for further refinement of the proposed antenna.

WI. CONCLUSION

This paper describes the design of a simple microstrip line
fed patch antenna. Various relevant parameters for this antenna
were evaluated like reflection loss, VEWR, Peak Gain and
radiation patterns.

O78-1-5090-4381-1/17/$31.00 © 2017 IEEE

The antenna resonates at the frequencies of Wi-Fi band
(4.91 GHz) and WAVE (5.9 GHz) as intended and has satis-
factory performance in terms of gain and low reflection losses.
Thus, the proposed antenna has been found to be suitable for
use as omni-directional antenna for the purpose of vehicular
communications.
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Nocte

Wanglit Mongchan

INTRODUCTION

tymologically, the waord ‘Nocte” (also spell as Nokie) comprises of two words, Noc

“village® and te means ‘people’; thus, the word means ‘village-people” or “villager®

1978). The term ‘Nocte” refers to both the people and the language. Earlier, the
were known by different names like Namsangia, Mohongia, Bordoria, and Panidoria as reported
Grierson's Linguistic Survey of fndia (1906: 334-40). However, these names were purely based
the existing Nocte villages at the time of the survey.

DisLecT CLASSIFICATION

Bascd on the major linguistics variations found among the Noctes, Das Gupta (1971) has classi
Mocte into six dialects namely, Hawa-jap, Phothung-jap, Ehapa-jap, Tang-jap, Jope-jap, and
Jap. These dialects are supposedly mutually unintelligible, In The Noctes (Dutta 1978), nine di
have been mentioned, namely, Hakhun, Khapa, Hawa, Domlak, Phothung, Jope, Smgmyak,
and Dadom, Among these, didlects such as Hakhun, Hawa, Sangniyak and Dadom can be
as one variety. Except for few lexical and tonal variations, no major differences are found
these dizlects, However, since there is no defailed report on these languages at present, it is di
to ascertain the exact number of dialects and sub-dialacts of Mocte. At best it can be presumed
Nocte has five major dialects excluding Jope=jap (also known as Tutcha). Out of these five di
Tang-jap is related to the Wancho language in the Longding district.

The Dialect-Wise Distribution of Population

As per 2001 Census report, Nocte has 32,957 speakers, Noctes are chiefly concentrated in
Tirap district of Arunachal Pradesh. Besides Tirap district, Noctes are also found in Rajena
Changlang district of Arunachal Pradesh and in Joypur under the Dibrugarh district of Assam.






