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Abstract— In the recent times frontal face images have been used
for the biometrical authentication of twins. The present paper
incorporates the frontal face images of twins only for the
formation of corpus. But for the biometrical authentication, side-
view of the twins face images has been analysed using hybrid
approach, which means the combination of Artificial Neural
Network (ANN) and Genetic Algorithm (GA). The work has been
carried out in two phases. In the first phase, formation of the
FACE_MODEL as a corpus using frontal face images of one
subjects from twins have been done. In the second phase, the
model or the corpus has been used at the back-end for
Biometrical Authentication using a proposed algorithm called
HABAT (Hybrid Approach Biometrical Authentication for
Twins). The authentication process has been carried out with the
help of an unknown zero-degree (parallel to the surface plain)
oriented image of same subject from twins which is in the corpus
and second subject from that same twins. Hence relevant features
with switching orientation in image from Zero-degree (parallel to
the surface plain) to higher degree with 10-degree change have
been matched with the corpus. The classification process of
acceptance and rejection has been done after best-fit matching.
The proposed algorithm has been tested with 10 subjects of
varying age groups. The result has been found very satisfactory
with the data sets and may be helpful in bridging the gap
between computer and authorized subject for more system
security.

Index Terms — Aurtificial Neural Network (ANN), Genetic
Algorithm (GA), Abnormal Face Recognition (AFR), Principal
Component Analysis (PCA), Discrete Cosine Transform (DCT),
Discrete Wavelet Transform (DWT)

I. INTRODUCTION

BIOMETRICAL authentication plays a vital role in system
security in recent times. Most of the researchers have done the
work so far using frontal images of twin’s faces for
biometrical study. The relevant features have been extracted
from the frontal images twin’s faces and the template
matching has been employed for face recognition [1]-[4].
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Little work has been done in the area of face recognition by
extracting features from the side-view of the twin’s faces.
When frontal images are tested for its recognition with
minimum orientation in the face or the image boundaries, the
performance of the recognition system degrades. In the
present paper, side-view of the twins face has been considered
with  zero-degree orientation. After enhancement and
segmentation of the image relevant geometrical features have
been extracted. These features have been matched using an
evolutionary algorithm called Genetic Algorithm. To throw
more light the present work has been carried out in two
phases: Modeling phase and Understanding phase. In the
Modelling phase, a knowledge-based model or corpus has
been framed using ANN by extracting relevant features of the
known frontal image. In the Understanding phase, this
knowledge-based model or corpus has been utilized for
Biometrical Authentication of Face using proposed algorithm
call HABAT (Hybrid Approach Biometrical Authentication for
twins). Many researchers like Zhao and Chellappa [5]
proposed a Shape from shading (SFS) method for
preprocessing of 2D images. Hu et al. [6] have modified this
work by proposing 3D model approach and creating synthetic
images under different poses. Lee et al. [7] has proposed a
similar idea and given a method where edge model and color
region are combined for face recognition after synthetic image
were created by a deformable 3D model. Xu et al. [8]
proposed a surface based approach that uses Gaussian
moments. Chua et al. [9]-[10] introduced point signature to
describe the 3D landmark that is used to describe the position
of forehead, nose and eyes. From the literature survey it has
been observed that still there is a scope in face recognition
using ANN and GA (Hybrid approach).

Swati y. Dhote et al. [11] has describe facial features which
has important for the acceptance of expert proof in legal
proceeding for determining the identity of an individual from
facial images. They develop a model for face recognition
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system which can distinguish two different persons who are
identical twins.

The paper has been organized in the following manner,
section 1l proposes the problem formulation and solution
methodology, section Il proposes the results and discussions,
section IV gives the conclusions and further scope of the work
and final section gives all the references made in completing
the present work.

Il. PROBLEM FORMULATION AND SOLUTION METHODOLOGY

In the present paper the problem has been formulated in five stages.
The first stage of the problem is the detection of noises and its
removal from the image for better performance of the system.
The second stage of the problem is the detection of boundaries
or contours of the image. The third stage of the problem is the
selection and extraction of relevant features from the enhanced
and segmented image. The fourth stage of the problem is
framing of knowledge-based model as corpus. The fifth stage
of the problem is the recognition problem, given an unknown
face image; the goal is to formulate an algorithm that matches
the best pattern stored in the knowledge-based model for
classification. The objective of this paper is to investigate and
develop a new method for Biometric authentication using
Hybrid Approach (ANN and GA) within a single framework.
The paper aims to analyze and discuss experimentally the
aforesaid problem in the subsequent subsections.

A. Mathematical Preliminaries

Based on the assumption that the original image is additive
with noise. To compute the approximate shape of the wavelet
(i.e., Any real valued function of time possessing some
structure), in a noisy image and also to estimate its time of
occurrence, two methods are available, first one is a simple
structural analysis and the second one is the template
matching technique. For the detection of wavelets in noisy
image, assume a class of wavelets, Si(t), 1 = 0,..N-1, all
having some common structure. Based on this assumption that
noise is additive, then the corrupted image has been modeled
by the equation -:

X(m,n)=i(m,n)+Gd(m,n) (1)
where i(m,n) is the clean image, d(m,n) is the noise and G is
the term for signal-to-noise ratio control. To de-noise this
image, wavelet transform has been applied. Let the mother
wavelet or basic wavelet be y(t), which yields to,

y(t)=exp(j2nft-t*/2) )
Further as per the definition of Continuous Wavelet transform
CWT (a,r), the relation yields to,

CWT (a,7) = (1//a) j X(t) w{(t-t)/a}dt 3)

The parameters obtained in equation (3) has been discretized,

using Discrete Parameter Wavelet transform, DPWT (m, n),
by substituting a = a:, T=NT1g aom. Thus equation (3) in

discrete form results %aie‘quation (4),
DPWT (m, n) = 22 2, 2 X(K.1) 2™k — n) 4)

where ‘m’” and ‘n’ are the integers, a, and t, are the sampling
intervals for ‘a’ and ‘t’, x(k,l) is the enhanced image. The
wavelet coefficient has been computed from equation (4) by
substituting ag =2 and 1o = 1.

Further the enhanced image has been sampled at regular time
interval ‘T’ to produce a sample sequence {i (mT, nT)}, for m
=0,1,2, M-1 and n=0,1,2,...N-1 of size M x N image. After
employing Discrete Fourier Transformation (DFT) method, it
yields to the equation of the form,

M-1 N-1

Iuv)=) Yimn)eqp (-j2rum/M +vn/N) (5)
m=0 n=0

foru=0,1,2,... M-landv=0,1,2, ........ ,N-1

In order to compute the magnitude and power spectrum along
with phase angle, conversion from time domain to frequency
domain has been done. Mathematically, this can be formulated
as, Let R(u,v) and A(u,v) represent the real and imaginary
components of 1(u,v) respectively.

The Fourier or Magnitude spectrum yields.
/
|I(u,v)|:[Rz(u,v)+A2(u,v)]12 (6)

The phase angle of the transform is defined as,

#(u,v) = tan‘{
2
P(u,v) =[1(u,v)| =R*(u,v)+ A"(u,v)

()
The power spectrum is defined as the square of the magnitude
spectrum. Thus squaring equation (6), it yields, (8)

Due to squaring, the dynamic range of the values in the
spectrum has been found very large. Thus to normalize this,
logarithmic transformation has been applied in equation (6).
Thus it, yields.

|I (u’v)|normalize = IOg(1+ |I (U, V)|) (9)

A(u,v)
R(u,Vv)
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The expectation value of the enhanced image has been
computed and it yields to the relation,

Z I (u,v) (10)

u=0 v=0

E[I(u, v)]——

where ‘E’ denotes expectation. The variance of the enhanced
image has been computed by using the relation,

Var[l(uv)] = E{[I(uv) - I'(uv)]’} (11)
The auto-covariance of an enhanced image has also been
computed using the relation,

Co(UV)=E{[1(u,v)-L(u,V)][I(u,v)-T"(u,v)]} (12)

Then the power spectrum density has been computed from
equation (12),
M-1 N-1

C,,.(m,nW(m,n)exp(~ j2f (m+n)) (13)

xx
m=0 n=0

where C,,(m,n) is the auto-covariance function with ‘m’ and
‘n’ samples and W(m,n) is the Blackman window function
with ‘m’ and ‘n’ samples.

The data compression has been performed using discrete
cosine transform (DCT), given below,

DCT(U,V): Mz4 N24 | (m, n) COS(WJ (14)

Further for the computation of principal components (i.e.,
Eigenvalues and the corresponding Eigenvectors), a pattern

vector P, , which can be represented by another vector (|,

of lower dimension, has been formulated using (5) by linear
transformation.

Thus p, =[M] q, (15)

where [M] = [I(m,n)] form=0toM-1andn=0toN-1.

and 0, = min([M]), such that q, >0

Taking the covariance of equation (15), it yields, the
corresponding Eigenvector, given in equation (16),

P = cov(p,) (16)

andthusP . M. =4 . M. (17)

where ‘A’ are the corresponding Eigenvalues.

For the detection of boundaries in an image
mathematically, let ‘pix’ at coordinates (X,y) has two
horizontal and two vertical neighbors, whose coordinates are
(x+1y), (x-1y), (x,y+1) and (x,y-1). The arrangement has
been shown in figure4-1. This forms a set of 4-neighbors of
‘pix’, denoted as Ny(pix). The four diagonal neighbors of ‘pix’
have coordinates (x+1,y+1),(x+1,y-1),(x-1,y+1) and (x-1,y-1),
denoted as Np(pix). The union of N4(pix) and Np(pix), yields
8-neighbors of ‘pix’. Thus,

Na(pix)=Na(pix)Np(pix) (18)

A path between pixels ‘pix;’ and ‘pix,’ is a sequence of pixels
PiXy, PiXy, PiXs,.....,piXn1,PiXy, Such that pix, is adjacent to
pr+1, for 1 < k < n. Thus connected component is defined,
which has been obtained from the path defined from a set of
pixels and which in return depends upon the adjacency
position of the pixel in that path. In order to compute the
orientation using reducing strategy, phase-angle must be
calculated first for an original image. Hence considering
equation (7), it yields, to some mathematical modelling.

Let I be the side-view of an image with orientation ‘k’. If k =
0 degree, then Iy is the image with actual side-view.

If the real and imaginary component of this oriented image is
Ry and Ay. For k = 0 degree orientation,

2. 1/2

= |1, |=[RZ +AZ ] (19)
Fork=0" , orientation,
2 2 1/2
= |I90| =[Rgo+Ag]
(20)
Thus phase angle of image with k = 0 degree orientations is
¢ | =tan - i (21)
Rk
If k = k-5, (applying reducing strategy), equation (21) yields,
§ \s=tan {M} 22)
Rk—S

Form equation (21) and (22) there will be lot of variation in
the output. Hence it has been normalized, by imposing
logarithmic to both (21) and (22)

¢n0rma|ize:|Og (1+ ( k ¢k—5 )) (23)
Taking the covariance of (23), it yields to perfect orientation
between two side-view of the images i.e., 1 4, and lgs5

I perfect—orientation =Cov (¢normalize) (24)

The distance between the connected components have been
computed using Euclidean distance method. A perfect
matching has been done with the corpus with best-fit measures
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using genetic algorithm. If the matching fails, then the
orientation is reduced further by 5° that is k = k-5 and the
process is repeated till k = 45°.

B. Solution Methodology with proposed algorithm

The proposed algorithm called HABAT (Hybrid Approach
Biometrical Authentication fro Twins) has been depicted
below,

Stepl. Read the unknown Zero-degree oriented face image.

Step2. Set the frame counter, fcount = Zero
Step3. Set the flag for best fit as fhest = 1
Step4. Do while fhest <> 0
Read the face_image[fcount]
Enhance the image using DCT
Compute the connected components
Locate ROI and Crop the image
Compute the relevant geometrical features
Perform the best-fit matching using Genetic algorithm
Compute the efficiency of matching of parameters
If true then fbest = 0 and display ‘ACCEPT’
else display ‘REJECT’
End do

I11. RESULTS AND DISCUSSIONS

In order to form a FACE_MODEL, a known frontal face
image as depicted in figure 1 has been analyzed for the
extraction of relevant features. Figure 2 shows the enhanced
image, the histogram has been plotted in figure 3. The relevant
ROI of different face parts have been shown in figure 4. The
methods that have been applied for the above analysis are
connected component, DCT and ANN.

Original Image Enhanced / Noise-free Image

Fig. 1: (a) Original Image (b) Enhanced / Noise-Free Image (c)
Segmented Image with connected component (d) Difference of CC
and Sl

(a)Original Image (b)Motion Blurred Image

(c)Blurred Image

Fig. 2: (a) Original Image (b) Motion Blurred (c) Blurred Image
(d) Sharpened Image
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(a)Histogram of Original Image
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(b)Histogram of Sharpened Image
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Fig. 3: Shows the histogram of Original Image and Sharpened Image

Original Image Enhanced / Noise-free Image

T

Segmented Image (SI) with Connected Components (CC) Difference of CC and Sl

i .
- - bl

Fig. 4: (a) Original Image of twins (b) Enhanced / Noise-Free Image of twins
(c) Segmented Image with connected component of twins(d) Difference of
CC and Sl of twins
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Fig. 5: Probability distribution of face features extracted of frontal face

Complement of the image

Thresholding the image to show small structures

3

Closing the thresholded image Opening the image to show large objects

Merging of small and large objects of Image

Watershed Segmented image

Fig. 6: (a) Compliment image (b) Thresholding the image to show small
structure (c) Closing the thresholded image (d) Opening the image to show
large objects (e) Merging of small and large object of images (f) Watershed
segmented image

The output of the algorithm has been shown in Figure 7,
Figure 8 and Figure 9.
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Fig 7. Employment of Radon transform for computing muscle activation and
contraction with projection count 36 and 90.
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Fig. 8. Employment of Radon transform for computing muscle activation and
contraction with projection count 12 and 18.
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Fig. 9. Employment of Sobel and Canny edge function for the linearity in the
computation of muscle activation and contraction

From figure 7 and figure 8, it has been observed that the projection at 90
degree is having wider profile than at 0 degree projection. This means the
enery and intensity value of muscle activation and contraction appears
maximum when the angle for parallel projection of extracted data is at 90
degree. This estimated value can be further employed for the determination of
sensors at the projected space using Fan-Beam projection.

IV. CONCLUSIONS AND FURTHER SCOPE OF THE WORK

In the present paper, the authentication process from side-view
with 90-degree orientation has been performed using a
proposed algorithm called HABA, which has been tested with
the corpus developed and the result has been found very
satisfactory. For further study, the proposed algorithm has to
be tested with the image of the same subject by changing the
getups and extracting the side-view geometrical features for
biometrical authentication
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Abstract— As all want to get specialized knowledge from the
university for those future lives to get success in the field or to get
job, it is very necessary to get quality education at the university
level. As we all know that now-a-days, to get job and successfully
manage it is going to be very difficult day by day. So, we must get
the quality education from the university.

In this situation the next question comes “What university we
should join from the thousands of universities all over the world
and for what?” The solution of this problem will be the best if we
get a ranking list of all the universities in hand just before joining
time to the university.

That’s why the concept of ranking comes into the play. The get
skilled quality education we should get ranking of universities.

Keywords— World Ranking, University.

INTRODUCTION

University is the main base for the higher education. We all
want higher education to achieve some goal of our life, to
know deeply about the subject we like most. University is the
only place where one gets knowledge in some specialized
manner. So, to get some specialized or skilled knowledge we
attend university just after college level of learning. For this
reason we should go to good university or college to get
quality education. So, the term comes just after it is what the
rank of the university is, we want to join for specialized
knowledge.

College and university rankings are rankings of institutions
in higher education ordered by various combinations of
various factors. Rankings have most often been conducted by
magazines, newspapers, websites, governments, or academics.
In addition to ranking entire institutions, organizations
perform rankings of specific programs, departments, and
schools. Various rankings consider combinations of measures
of wealth, research excellence and/or influence, selectivity,
student options, eventual success, demographics, and other
criteria. There are no known college rankings of student
academic quality.

Aniket Sutradhar
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Dr. C. V. Raman University
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Some rankings evaluate institutions within a single country,
while others assess institutions worldwide. The subject has
produced much debate about rankings' usefulness and
accuracy. The expanding diversity in rating methodologies and
accompanying criticisms of each indicate the lack of consensus
in the field.

NEED OF RANKING

As all want to get specialized knowledge from the
university for those future lives to get success in the field or to
get job, it is very necessary to get quality education at the
university level. As we all know that now-a-days, to get job
and successfully manage it is going to be very difficult day by
day. So, we must get the quality education from the university.

In this situation the next question comes “What
university we should join from the thousands of universities
all over the world and for what?”” The solution of this problem
will be the best if we get a ranking list of all the universities in
hand just before joining time to the university.

That’s why the concept of ranking comes into the play. The
get skilled quality education we should get ranking of
universities.

CRITERIA OF RANKING

We get ranking is important. Now the next question
comes that how ranking can be possible and what are the
bases of it? So, let look into the criteria of ranking. These
are—

(i) Academic-Peer Review: Composite score drawn from

peer review survey.

(i) Employer-Review: Based on responses to employer
survey.

(iii) Faculty-Student Ratio: Based on student faculty ratio

(iv) Citations per Faculty: Based on research performance
factored against the size of the research body.

(v) International-Faculty: Based on proportion of
international faculty.
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(vi) International-Students:
international students.

(vii) Academic Performance: Based on overall academic
performance of the university.

Based on proportion of

I. RANKING OF UNIVERSITY IN GLOBAL LEVEL

As the concept ‘university’ comes from the education of
global level, we should look into the global level first. There
are few ranking organisations give ranking separately from
many years. Some of the important are as follows:

o Academic Ranking of World Universities

The Academic Ranking of World Universities
(ARWU) compiled by the Shanghai Jiao Tong University and
now maintained by the Shanghai Ranking Consultancy, has
provided annual global rankings of universities since 2003,
making it the earliest of its kind. The ranking is funded by the
Chinese government and its initial purpose was to measure the
gap between Chinese and "world class™ universities. ARWU
rankings have been cited by The Economist magazine. It has
been lauded for being "consistent and transparent” based on an
article. The education ministers of France, Norway and
Denmark travelled to China to discuss and find ways to
improve their rankings. ARWU does not rely on surveys and
school submissions. Among other criteria, ARWU includes
the number of articles published by Nature or Science and the
number of Nobel Prize winners and Fields Medallists
(mathematics). Harvard and Stanford have topped the ranking
for years. One of the primary criticisms of ARWU's
methodology is that it is biased towards the natural sciences
and English language science journals over other subjects.
Moreover, the ARWU is known for "relying solely on
research indicators”, and "the ranking is heavily weighted
toward institutions whose faculty or alumni have won “Nobel
Prizes": it does not measure “the quality of teaching or the
quality of humanities."”

o Centre for World University Rankings
This Saudi Arabia based consulting organization has
published yearly rankings of world universities since 2012.
Rankings are based on quality of education, alumni
employment, and quality of faculty, number of publications,
number of publications in high-quality journals, citations,
scientific impact and number of patents.

o Global University Ranking

Global University Ranking measures over 400
universities using the RatER, an autonomous, non-
commercial, Russian rating agency supported by Russia's
academic society. The methodology pools universities from
ARWU, HEEACT, Times QS and Webometrics and a pool of
experts formed by project officials and managers to determine
the rating scales for indicators in seven areas. It considers
academic performance, research performance, faculty
expertise, resource availability, socially significant activities
of graduates, international activities, and international opinion.
Each expert independently evaluates these performance
indicators for candidate universities. The rating is the average
of the expert evaluations. This ranking raised questions when
it placed Russian Moscow State University in fifth place,
ahead of Harvard and Cambridge.

o Leiden Ranking

The Centre for Science and Technology Studies at
Leiden University maintains a European and worldwide
ranking of the top 500 universities according including the
number and impact of Web of Science indexed publications
per year. The rankings compare research institutions by taking
into account differences in language, discipline and
institutional size. Multiple ranking lists are released according
to various bibliometric normalization and impact indicators,
including the number of publications, citations per
publication, and field averaged impact per publication.

o Professional Ranking of World Universities

In contrast to academic rankings, the Professional
Ranking of World Universities established in 2007 by the
“Ecole nationale supérieure des mines de Paris” measures
the efficiency of each university at producing leading business
professionals. Its main compilation criterion is the number of
Chief Executive Officers (or equivalent) among the Fortune
Global 500. This ranking has been criticized for placing five
French universities into the top 20.

o QS World University Rankings

The QS World University Rankings are a ranking of
the world's top universities produced by Quacquarelli
Symonds and published annually since 2004. In 2011 they
ranked 712 universities, with the University of Cambridge in
the UK, Harvard University in the USA and MIT on top. The
QS rankings should not be confused with the Times Higher
Education World University Rankings. From 2004 to 2009 the
QS rankings were published in collaboration with Times
Higher Education and were known as the Times Higher
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Education QS World University Rankings. In 2010 QS
assumed sole publication of rankings produced with this
methodology when Times Higher Education split from QS in
order to create a new rankings methodology in partnership
with Thomson Reuters. The QS rankings are published in the
United States by U.S. News & World Report as the "World's
Best Universities." However in 2014, the U.S. News & World
Report launched their own international university ranking
titled "Best Global Universities". The inaugural ranking was
published in October 2014.

The QS rankings use peer review data collected (in
2011) from 33,744 scholars and academics and 16,785
recruiters. These two are worth 40 per cent and 10 per cent of
a university's possible score respectively. The QS rankings
also incorporate citation per faculty member data from Scopus
measures are worth 20 per cent of an institution's total
possible score and the international staff and student data five
per cent each. QS has published online material about its
methodology. QS published the 2011 QS World University
Rankings online on September 6, 2011. The rankings also
appear in book form and via media partners including US
News & World Report and The Chosun Ilbo.

RANKING OF UNIVERSITIES IN ASIAN LEVEL

In 2009, Quacquarelli Symonds (QS) launched a
department of the QS Asian University Rankings in
partnership with The Chosun IIbo newspaper in Korea. They
rank the top 200 Asian universities and has now appeared
three times. They release an independent list of rankings each
time, different from that of the QS World University
Rankings. These rankings use some of the same criteria as the
World University Rankings but they use other measures, such
as incoming and outgoing exchange students as well. As the
criteria and their weightings are different, the QS World
university rankings and the QS Asian University rankings
released in the same academic year are different. Times
Higher Education World University Rankings from 2004 to
2009 Times Higher Education (THE), a British publication,
published the annual Times.

The Globe and Mail in 2010 described the Times Higher
Education World University Rankings as "arguably the most
influential." Research published by professors at the University
of Michigan in 2011 demonstrated that the early THES
rankings were disproportionately influential in establishing the
status order of world research universities.

RANKING OF UNIVERSITIES IN INDIA

There are many ranking organizations working in
India. The university degree system in India is similar to that
in Europe. The first cycle lasts 3 years (4 years in the
engineering specialization) after which one acquires a
Bachelor’s degree. After another 1-2 years, one acquires the
Master’s diploma. Three years of additional study leads to a
PhD.

It is interesting to note that there are different names
for the categories of education levels in the system:
Universities (for the 2nd and 3rd cycle) and Colleges (1st
cycle). Often, colleges are affiliated with a university. You
will find information about the different universities (in
English) on the Ministry of Human Resource Development
website. The Indian Institutes of Technology (IIT) are
equivalent to the “grandes écoles” in France. Areas of IIT of
Excellence is space, aeronautics, computer science, electricity,
electronics, shipbuilding, civil engineering, materials science,
metallurgy, mechanical engineering, textile sciences,
manufacturing, biochemistry and biotechnology.

Some of the ranking of Indian institutions and
universities by Ranking Web of Universities given below:

Ranking V;g—;f University Name

1 589 Indian Institute of Technology Bombay

2 670 Indian Institute of Science Bangalore

3 685 Indian Institute of Technology Kanpur

4 777 Indian Institute of Technology Madras

5 1150 Cochin University of Science &
Technology

6 1199 | University of Delhi

7 1268 | Tata Institute of Fundamental Research

8 1283 | Indian Institute of Technology Delhi

9 1527 | Anna University

10 1587 | Manipal University

1 1606 Indian Institute of Technology
Kharagpur

12 1621 National Institute of Technology
Rourkela

13 1691 | Panjab University

14 1763 | Jawaharlal Nehru University

15 1906 | Indian Statistical Institute Kolkata

*Source: http://www.webometrics.info/en/Asia/India
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CONCLUSION

Finally it can be concluded that ranking of
universities is very necessary now-a-days as the demand of
skilled and quality educated person in the job competition.
Parents and students want to attend the best university to get
quality education to become successful.

Now-a-days, there are a lots of university options for
the students. Before few years student can attend his nearer
university due to communication was not too easy like now.
Now one can attend a university far from his home via
distance education or online education system. So, options
increased. But is the all universities offer same level of quality
education? Certainly not, some of the university is not upto
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the mark in producing quality research. For this reason
ranking is becoming more and more significant day after day.
World ranking of university is really an importantly needed
now-a-days.
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Abstract— The first lesson of a child’s life is learnt at home.
The family nurtures the individual and prepares him for his role
and function in the society. Healthy parental relations in the
home are a medium for making children into wholesome and
adjustable personalities. These ongoing changes in the society
have not only affected the thinking of people but has also
changed the perceptions of people, their lifestyles, even the
dimensions of anxiety have changed, now even the small children
are facing different kinds of pressures, so adolescence which is
considered an age of storm and strife is bound to have more
pressures which affect their emotional maturity. The main
objective of the topic is to find out the effect of home
environment on different dimensions of emotional maturity of
adolescents of Bilaspur District of Chhattisgarh. A sample size of
120 Adolescents was selected and taken up for the study. Home
Environment Inventory by Karuna Shankar Mishra and
Emotional Maturity Scale by Dr. Yasvir Singh & Dr. Mahesh
Bhargava are used for the study. It is found that there is
significant effect of home environment on all the dimensions of
emotional maturity of adolescents.

Index Terms— Home Environment, Emotional Maturity,
Adolescents.

. INTRODUCTION

Home Environment stands for all those circumstances,
which asset their influence on the child since conception to
death. The first environment contact for a child is home, the
development of child, inculcation of values and creating
wholesome individuals all these functions are performed by
the family which is the fundamental unit of human society.
The first lesson of a child’s life is learnt at home. The family
nurtures the individual and prepares him for his role and
function in the society.

Healthy parental relations in the home are a medium for
making children into wholesome and adjustable personalities.
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In fact, home and parents play the most important part in
laying the foundation of the child’s personality, because they
are the most influential part of child’s environment.

Parents are an essential part of their child's environment.
Therefore, in order to foster caring, responsible and strong
children, adults need to have a positive view of them and serve
as role models for their children.

Il. SIGNIFICANCE OF THE STUDY

The purpose of the present study was to study the emotional
maturity among adolescents in the age group of 13 to 15 years
and the various factors affecting it like self-esteem, home
environment and mental health. The adolescents in this age
group face many kinds of pressures at home and also outside.
It is a globally accepted fact that during adolescence a child
goes through a lot of changes physically, emotionally and
socially. These changes have a great impact on them; they can
either make or break an individual.

The family nurtures the individual and prepares him
for his role and function in society. Consciously, or
unconsciously the home environment moulds the behavior,
personality, and attitude, level of aspiration, aptitude of the
child. The emotional maturity is also affected by home
environment and mental health, which means that these two
factors also play an important role in shaping emotional
maturity of an individual. The modern era of globalization and
liberalization has not only changed the economy of our nation
but also embarked a great revolution in the society and culture
as a whole. These ongoing changes in the society have not
only affected the thinking of people but has also changed the
perceptions of people, their lifestyles, even the dimensions of
anxiety have changed, now even the small children are facing
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different kinds of pressures, so adolescence which is
considered an age of storm and strife is bound to have more
pressures which affect their emotional maturity. Emotional
maturity plays an important role in how an individual behaves
at home, school and society.

Previous studies have shown that there exists a positive and
significant relationship between emotional maturity and
intelligence of student which implies that more intelligent the
person is, more emotionally mature he is in the fast changing
society home environment is changing, conflicting situation at
home and outside disturbs the mental health also, weakens the
adolescents psychologically and creates complexities in their
social and familial relationships.

i. Home environment serves as a foundation for early
learning. As child’s parent, you are her first teacher, and
home is her first classroom. Creating a home environment
that fosters learning can have a positive effect on your
child's ability and desire to learn.

ii. Learning Ability: Child's ability to learn is directly
influenced by his learning environment. Children are better
able to pay attention, absorb information and engage in
learning if their brain is rested and their belly is full. So,
this is very important to build their personal values.
Motivation: to decide how much effort and energy he/she
will put into learning based on how much he values
learning and education. Creating an environment where
you can freely show interest in child's learning progress,
communicate expectations and model learning can help to
increase your child's motivation.

Attention Level: For a child to learn effectively, he/she

must have some ability to sit still, pay attention and focus.

v. Work Habits and Skills: To succeed in learning, your

home environment must be conducive to developing solid

work habits and study skills.

Maximizing Learning: Creating an environment that

provides an opportunity for your child to explore her world

can help to maximize learning.

Vi.

Keeping this in mind, the investigator visualized a need to
study emotional maturity and its relationship with home
environment among adolescents.

1. STATEMENT OF THE PROBLEM

The problem for the present study is stated as follows:
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i)

iv)

v)

Vi)

Emotional Maturity of Adolescents —A Study

V. OBJECTIVES OF THE STUDY

To study effect of home environment on emotional
instability dimension of emotional maturity of
adolescents.

To study effect of home environment on emotional
regression dimension of emotional maturity of
adolescents.

To study effect of home environment on social
maladjustment dimension of emotional maturity of
adolescents.

To study effect of home environment on personal
disintegration dimension of emotional maturity of
adolescents.

To study effect of home environment on lack of
independence dimension of emotional maturity of
adolescents.

To study effect of home environment on emotional
maturity of adolescents.

V. HYPOTHESES OF THE STUDY

There will be no significant effect of home
environment on emotional instability dimension of
emotional maturity of adolescents.

There will be no significant effect of home
environment on emotional regression dimension of
emotional maturity of adolescents.

There will be no significant effect of home
environment on social maladjustment dimension of
emotional maturity of adolescents.

There will be no significant effect of home
environment on personal disintegration dimension
of emotional maturity of adolescents.

I
(5]

There will be no significant effect of home
environment on lack of independence dimension of
emotional maturity of adolescents.

I
(2]

: There will be no significant effect of home
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VI.
In the present study researcher has used survey method.

METHOD

VII. SAMPLE

In this study, all the students of class X in the High schools
of Bilaspur District of Chhattisgarh formed the population of
the study. In order to collect the data for the present study 4
High schools were selected through random sampling
techniques.

VIII.

In the present study, the tool used is-

1. Home Environment Inventory by Karuna Shankar
Mishra

2.  Emotional Maturity Scale by Singh & Bhargava

ToOL USED

Data were collected individually. The scoring of responses
was done in accordance with the scoring key given in the
manual. Statistical treatment of obtained data was done to test
signification of each hypothesis.

IX. STATISTICAL TECHNIQUES USED

The scores obtained were subject to statistical treatment
using proper statistical techniques. For this purpose Mean,
Standard Deviation, t- test, was used. The result so obtained are
interpreted and discussed in the light of problem factors to
make the result meaningful.

X.

Independent variable: - Home Environment,

Dependent variable: - Emotional Maturity,

Intervening variable: - Students of class X in Secondary
Schools.

VARIABLES

XI. ANALYSIS AND INTERPRETATION OF DATA

Ho:: There will be no significant effect of home environment
on emotional instability dimension of emotional
maturity of adolescents.

Table - 01
t-test
Category N |Mean | SD | Sep | oo | Df
coome 1120 | 2261 | 48.11
Emotional 4,432 | 45.293 | 238
s 120 | 25.33 | 6.52
Instability

Above table shows that the t value 45.293 is significant at the
0.05 level and 0.01 level. Hence, the null hypothesis stated
above is rejected. It means; there will be significant effect of
home environment on emotional instability dimension of
emotional maturity of adolescents.

Hgo: There will be no significant effect of home environment
on emotional regression dimension of emotional
maturity of adolescents.

Table - 02
t-test
Category N | Mean | SD | Seo |\ | OF
Come 1120 | 226.1 | 48.11
Emotional 445 | 45.166 | 238
. 120 | 25.1 8.07
Regression

Above table shows that the t value 45.166 is significant at the
0.05 level and 0.01 level. Hence, the null hypothesis stated
above is rejected. It means; there will be significant effect of
home environment on emotional regression dimension of
emotional maturity of adolescents.

Hgs: There will be no significant effect of home environment

on social maladjustment dimension of emotional
maturity of adolescents.
Table - 03
t-test
Category N | Mean | SD Sep Value Df
Env'i*r%’r?;em 120 | 226.1 | 48.11
Social 4.447 | 45.372 | 238
Maladjustment 120 | 2431} 7.63
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Above table shows that the t value 45.372 is significant at the
0.05 level and 0.01 level. Hence, the null hypothesis stated
above is rejected. It means; there will be significant effect of
home environment on social maladjustment dimension of
emotional maturity of adolescents.

Hoa: There will be no significant effect of home environment
on personality disintegration dimension of emotional maturity
of adolescents.

Table - 04
t-test
Category N | Mean | SD Sep Value Df
Home 120 | 226.1 | 48.11 | 4.453 | 45.309 | 238
Environment




Bharat Journal of Science Technlogy and Humanities
Volume - 1, Issue — 1, July — 2015

ISSN: 2454-6151 (Printed version)

URL.: http://www.cvruresearch.org

Personality 120 | 243

Disintegration 8.07

Above table shows that the t value 45.309 is significant at the
0.05 level and 0.01 level. Hence, the null hypothesis stated
above is rejected. It means; there will be significant effect of
home environment on personality disintegration dimension of
emotional maturity of adolescents.

Hos: There will be no significant effect of home environment
on lack of independence dimension of emotional
maturity of adolescents.

Table - 05
t-test
Category N | Mean | SD Sep Value Df
Env';'r‘;r:;em 120 | 226.1 | 48.11
L ack of 4.431 | 46.352 | 238
120 | 20.71 | 6.39
Independence

Above table shows that the t value 46.352 is significant at the
0.05 level and 0.01 level. Hence, the null hypothesis stated
above is rejected. It means; there will be significant effect of
home environment on lack of independence dimension of
emotional maturity of adolescents.

Hos: There will be no significant effect of home environment
on emotional maturity of adolescents.

Table - 06
t-test
Category N | Mean | SD Sep Value Df
EnVTrg?rf]ent 120 | 226.1 | 48.11
Emotional 5.275 | 20.175 | 238
. 120 | 119.6 | 32.00
Maturity

Above table shows that the t value 20.175 is significant at
the 0.05 level and 0.01 level. Hence, the null hypothesis stated
above is rejected. It means; there will be significant effect of
home environment on emotional maturity of adolescents.

XIl. FINDINGS

On the basis of result and discussions, the following
findings were found:

15

(i)  There will be significant effect of home environment on
emotional instability dimension of emotional maturity of
adolescents.

(ii) There will be significant effect of home environment on
emotional regression dimension of emotional maturity of
adolescents.

(iii) There will be significant effect of home environment on
social maladjustment dimension of emotional maturity of
adolescents.

(iv) There will be significant effect of home environment on
personal disintegration dimension of emotional maturity
of adolescents.

(v) There will be significant effect of home environment on
lack of independence dimension of emotional maturity of
adolescents.

(vi) There will be significant effect of home environment on
emotional maturity of adolescents.

Xl SUGGESTIONS

The investigator’s work is complete only when some
positive suggestions are put forth after the analysis of the
problem. The following suggestions are worth mentioning to
strengthen the finding obtained:

®  To Home Members
a. Provide a safe and loving home environment.
b. Create an atmosphere of honesty mutual trust
and respect.
c. Support and guide properly.
d. Do not expect unreasonable achievement.

Home environment plays an important role and the present
study revealed that the increase of control at home can cause a
hindrance in their independence, as children in this age want
independence and to explore the world. Parents should
provide more rewards, nurturance and permissiveness and
should allow the adolescent to express his views freely. There
should be a provision of opportunities with no interference
from parents, which may help in proper development of the
child. Parents should try to avoid the factors that can cause
stress and frustration in the adolescents like punishment,
deprivation of privileges, and rejection etc. This implies that
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conditional love of parents for the child and imposing
sanctions on children by isolating them from the beloved ones
or putting their (parents) expectations to comply by their
actions is in-fact detrimental for a child’s harmonious
development.

Parents who are democratic in their dealings with children
and provide reasonable freedom to them can pave a path for
making their wards emotionally mature.

Counselors or school administrators or teachers who face
problems with adolescents like aggression, depression or use
of drugs, can also be benefited by the findings of this study. It
is evident that home environment plays an important role but
the emotional maturity of adolescents.

Students should be involved in activities that enhance the
ability to think with maturity. The present study has given a
clear picture of the current situation to help and identify the
factors responsible for creating problems in the life of
adolescents and how they can be helped.
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Abstract- Anura, Ophidia and Sauria are the three
important orders in the group of vertebrates and they are
together known as herpetofauna with a large number of
species are in the verge of extinction. Anura includes all the
tailless amphibia, Ophidia includes the snakes and Sauria
are the lizards. GHR which is popularly known as
Gandhamardan Hills Range, lies in the western part of
Orissa, is rich in herpetofauna diversity. From our recent
survey it was found that this hills range harbours 14 species
of anura, 10 species of lizards and 20 species of snakes. In
this paper, a list of microhabitats of these animals is
presented which is the outcome of our survey and
assessment. Their microhabitats are exploited by many
anthropogenic factors. It is our primary duty to give proper
protection to these animals in situ and conserve them for the
posterity to cherish.

Keywords - Anura, Ophidia, Sauria, GHR,
Microhabitats.

Assessment,

I. INTRODUCTION:
Depletion of Anura, Ophidia and Sauria (herpetofauna)
throughout the globe and their extinction is causing a
conscientious and diligent task to the people of all
spheres of the society to conserve those [1]. Herpetofauna
which are popularly known as herps belong to two big
classes in the vertebrates. These two classes are
Amphibia and Reptilia. The Amphibians probably
originated 300 million years ago during Devonian period
and flourished through carboniferous and Permian
periods. During Carboniferous period of late Paleozoic
era, about 250 million years ago, some labyrinthodont
amphibians gradually took on reptilian characters [2].
From that time they became an inseparable part in all the
ecosystems of the biosphere. They help to maintain the
balance of nature and serve a lot to the mankind. But
unfortunately due to anthropogenic factors they are
depleting very sharply from the earth. In most of the parts
of the earth herpetologists are trying to provide the actual
inventory and assessment of these animals. In India also
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the work was done accurately and many new species
were discovered by them. Many herpetologists in Orissa
and Chhattisgarh also did some inventory and assessment
of herpetofauna in an excellent way [3, 4, 5, 6, 7]. It was
found that some area in the state of Orissa is remaining
uncovered in this field and most of these species are
becoming extinct before they come to human knowledge.
One wildlife study was carried by Pradhan during 1987 in
the GHR (Gandhamardan Hills Range of West part of
Orissa) which was a preliminary assessment of the
biodiversity. [8]. In the monsoon and post monsoon of
2012 and 2013, we carried out a survey to assess the
diversity of these animals in this hills range and prepared
an inventory and assessment of their microhabitats in
which these are dwelling [1, 9, 10].

I.METHODS AND METHODOLOGY

The study area, Gandhamardan Hills Rangelies between
20° 42°-21° 00° north latitude and 82°41°-83%05° east
longitude inside the western part of state of Orissa, India
(Figure 1). The GHR is classified as a reserve forest
calculated to be 251 km? [11] which is a part of Eastern
Ghats of India [12]. This hills range forms a natural
boundary on the North Western side Bolangir district and
the Southern boundary of Bargarh district of Orissa. The
richness of GHR is due to its’ water resources with 840
springs perennial in nature, which feed water into 54
small streams and 14 larger streams joining two rivers the
Ong and the Suktel. These two rivers join the Mahanadi
of Orissa [8]. This forest ecosystem is rich in Biodiversity
[13]. The damp skin, larval stage and communal
behaviour of amphibians made them different from other
herpetofauna, which was discussed by Heyer [14].
Lizards showed positive correlation with leaf litter. This
was particularly more evident in case of skinks and
agamids. The association of geckos, skinks and agamids
with microhabitat availability has already been earlier

17



Bharat Journal of Science Technlogy and Humanities

Volume — 1, Issue — 1, July — 2015

ISSN: 2454-6151 (Printed version)

URL: http://www.cvruresearch.org
shown [15, 16, 17,18]. The specific habitat features are
essential for leaf litter reptiles as they can meet the
conflicting demands of thermoregulation, predator
avoidance and participation in other activities [19].
Several factors must be considered when planning
surveys and monitoring programmes for snake dens.
Investigators designing or implementing visual surveys of
known or new den sites must incorporate mechanisms to
account for bias among observes with different search
images, abilities to concentrate, experience or knowledge
of the target species [20].Herpetofauna are most active
during monsoon and post monsoon. During the rest of the
year, most of the species hibernate/aestivate and are rare
to sight. Hence, the months from July to November of
2012 and 2013 were selected as the period of study
timing. This period represents the active period of these
fauna. The animals are both diurnal, nocturnal and some
are crepuscular. So that the survey was conducted at day,
evening and night time. The visual encounter survey
(VES) technique was used. The VES technique involves
walking through the study site systematically searching
for all these animals. No time constrained studies (TCS)
were utilised and hence a varied amount of time was
utilised at the sites based on species diversity.
Microhabitat assessment included terrestrial, arboreal,
Fossorial and aquatic during the study [21]. Periodical
searches under rocks and debris were carried out ensuring
that microhabitats were not disturbed. Multiple sampling
technique (MST) was used which is broadly divided into
two categories i.e. direct and indirect sampling methods

given in Table 1 [1, 16, 22]. Identification was performed
capturing the animals by hand using the gloves and hooks
and then these were photographed. All the specimens
were released in the same microhabitats where these were
captured. The photographs were matched with referred
literatures and identified properly [23, 24, 25, 26, 27].
The equipments which used for survey work were the
hand gloves, hooks, torches for night searches, measuring
tape, Nikon-L 810(24X zoom camera) and a Nikon
coolpix-2500 camera for photography. All animals after
diagnosis and photographed were released into their
habitats in situ [28].

Bargarh district

Balangir district

w7 4 e

J et iy
Location of Gandhamardan hills range

Figure 1.Gandhamardan Hills Range of Western Orissa, India.

Table-1: Different methods used for identification and documentation of herpetofauna groups (+ indicate the method applied for particular
herpetofauna group recognition during present study).

Direct method Sampling methods Anura | Lizards Snakes Comments.
Hand Capturing + + + Simple and most reliable method and
Extensive Search in + + + Applied in all habitats.
microhabitats
Indirect Opportunistic spotting + + + Spotted accidentally, Best result obtained during early
method. hours after day break.
Call Survey + Mostly used at night.
Acquiring information from + + + Useful for chronological comparison of herpetofauna
local people. diversity.

II.LRESULTS AND DISSCUSSION

From the assessment of the microhabitats of these
herpetofauna of GHR it is observed that there are 44
species of these animals belong to 30 genera and 13

families given in Chart 1. The amphibians are only
anura of 14 species belonging to 10 genera and 04
families [1]. The lizards are of 10 species belonging to
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06 genera and 04 families [9]. The snakes are of 20
species belonging to 17 genera and 05 families [10]. The
microhabitats of the herpetofauna are classified into 05
categories, such as HH=Human habitation of tribal
villages, AG=Agricultural fields of tribal people in the
edge of forest, SC=Scrub forest, where small bushes are
present, GL=Grass Land in the forest & DF=Deep forest
i.e. present near the hill streams. Their mode of
adaptation are classified into 05 types, such as
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T=Terrestrial, F=Fossorial, A=arboreal, AQ=Aquatic,
ag=semi aquatic. Their habits of these animals are also
divided into many types such as, N=Nocturnal,
D=Diurnal, C=Crepuscular, O=OQviparous &
V=Viviparous. All their microhabitats, adaptation and
habits are assessed properly which are given in Table-2,
3 & 4.During this assessment it was found that from
anura Duttaphrynus melanostictusisthe most abundant
species, where as Ramanella veriagatais the rare
species. From the lizards most abundant isCalotes
versicolor and rare species is Varanus bengalensis.

From snakes, most abundant isAmphisema stolatum and
the rare species is Ramphotyplops braminus. Some
species are becoming rarer due to their habitat
destruction due to human activities. When interviewed,
local people told that in the near past, Chameleon
zeylanicuswas present in the deep forest but now it is
not found. They also told the number of species from
each group is decreasing sharply. Tribal people of the
area use some of these animals for medicinal purposes
[29]. This is one of the anthropogenic pressures on
them.

Table-2: Name of the amphibian species, their microhabitats & adaptation [1].

SI.No. Name of the Species Microhabitat & their adaptation.
01. Duttaphrynus melanostictus(Schneider,1799) (HH) /(T) (Most abundant species)
02. Duttaphrynus stomasticus(Lutken,1864) (AG)/ (TIF)

03. Euphlyctis cyanophlyctis(Schneider,1799) (AG/AQ)

04. Fejervarya orissaensis(Dutta,1997) (AG/DF)/ (AQ/aq)
05. Fejervarya limnocharis(Gravenhorst,1829) (AG/DF)/ (AQ/aq)
06. Hoplobatrachus tigerinus(Daudin,1802) (AG/DF)/ (aq)
07. Hoplobatrachus crassus(Jerdon,1853) (AG/DF)/ (aq)
08. Sperotheca breviceps(Schneider,1799) (SC/DF),/(F)
09. Sperotheca rolandae(Dubois,1983) (SCIDF)/ (F)
10. Microhyla ornata(Dumeril & Bibron,1841) (AG/ DF)/ (F/aq)
11. Kaloula taprobanica(Parker,1934) (SC, HH)/ (A)
12, Ramanella veriagata(Stoliczka,1872) (AG)/ (F/IA) (Rare species)
13. Uperodon systoma(Schneider,1799) (AG/ HH/DF)/ (F)
14, Polypedates maculatus(Gray,1834) (HH/ SC/DF)/(A)

(The habitats of the amphibians are classified into 4 types such as HH=Human Habitation, AG=Agricultural Fields,
SC=Scrub Forest and DF=Deep Forest. The Scrub forest includes the areas where small bushes grow densely. The Deep
forest, near the hill streams. Their adaptive habits is classified into A=Arboreal, T=Terrestrial, AQ=Aquatic, ag= semi
aquatic and F=Fossorial.)

Table 3. List of species names (lizards), microhabitats and their adaptation [9].

S. No. Name of the Species Microhabitat & their adaptation
01 Hemidactylus fleviviridis(Ruppell,1835) N/A , SC//HH and O.
02 Hemidactylus frenatus(Dumeril & Bibron,1836) N/A, SC/HH and O.
03 Hemidactylus brookii(Gray,1845) N/C/A/T , SC/DF/HH and O.
04 Hemidactylus leschenaultia (Dumeril & Bibron, 1836) N/A/T , SC/DF/HH/AG and O.
05 Lygosoma punctatus (Gmelin, 1799) D/C/T, HH/SC/DF and O.
06 Mabuya carinata (Schneider,1801) D/T/IA, HH/SC/DF and O.
07 Mabuya macularia(Blyth,1853) D/T/IA , HH/SC/DF and O.
08 Calotes versicolor(Daudin,1803) D/A, HH/SC/DF and O.(Most abundant species)
09 Sitana ponticeriana(Cuvier,1844) D/T, HH/SC/DF/AG and O.
10 Varanus bengalensis(Daudin,1802) D/ITIA/AG/, HH/AG/SC/DF and O.(Rare species)

(The habitats of lizards are classified into four types such as, HH = Human Habitation of the tribal people, AG =
Agricultural Fields of the tribal villages, SC = Scrub Forest, and DF= Deep forest. The scrub forest includes the areas
where small bushes grow densely. The deep forest is near by the hill streams i.e. semi evergreen. Adaptive
types:N=Nocturnal D=Diurnal, C=Crepuscular, A = Arboreal, T = Terrestrial, O= Oviparous and V=Viviparous.
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Table-4.Name of the species (snakes), their microhabitats and adaptation, [10].

SI.No. Name of the Species Microhabitat & their adaptation.
01 Gongylophis conicus(Schneider,1801) N/C/F/T , SC/HH and V.
02 Python molurus(Linnaeus.1758) N/A/T , SC/DF/GL and O.
03 Ahetula nasuta(Lacepede,1789) D/AIT , SC/DF/GL and V.
04 Amphisema stolatum(Linnaeus,1758) D/T, HH/SC/DF and O.(Most abundant species)
05 Argyrogena fasciolata(Shaw,1802) D/T/ag/A, HH/SC/DF and O.
06 Boiga trigonata(Schneider,1802) N/T , HH/SC/DF and O.
07 Boiga forsteni(Dumeril & Bibron.1854) N/T, HH/SC/DF and O.
08 Chrysopelea ornata(Shaw,1802) D/A, HH/SC/DF and O.
09 Dendrelaphis tristis(Daudin,1803) N/C/T/AG/F, HH/GL/SC/DF and O.
10 Macropisthodon plumbicolor(Cantor,1836) D/A/T, SC/DF and O.
11 Oligodon arnesis(Shaw,1802) N/A/T, HH/SC/DF and O.
12 Lycodon aulicus(Linnaeus,1758) N/T, HH/SC/DF and O.
13 Ptyas mucosus(Linnaeus,1758) D/T/A, HH/AG/SC/DF and O.
14 Xenochrophis piscator(Schneider,1799) D/N/ag/AQ, HH/DF and O.
15 Bungarus caeruleus(Schneider,1801) N/ag/T, HH/AG/SC/DF and O.
16 Bungarus fasciatus(Schneider,1801) N/T , HH/SC/DF and O.
17 Naja naja(Linnaeus,1758) D/T, HH/SC/DF and O.
18 Naja kaouthia(Lesson,1831) D/Clag/T/F , HH/SC/DF and O.
19 Ramphotyplops braminus(Daudin,1803) C/T/Flaq, HH/SC/DF and O. (Rare species)
20 Daboia russelii(Shaw & Nodder,1797) N/C/F, HH/SC/DF and O.

(The habitats of snakes are classified into four types such as, HH = Human Habitation of the tribal people, AG =
Agricultural Fields of the tribal villages, GL=Grass Land, SC = Scrub Forest, and DF= Deep forest. The scrub forest
includes the areas where small bushes grow densely. The deep forest is near by the hill streams. Adaptive types:
N=Nocturnal, D=Diurnal, C=Crepuscular, A = Arboreal, T = Terrestrial, AQ = Aquatic, aq = semi aquatic, F= Fossorial.
O=Oviparous and V=Viviparous.)

(Chart-1: Family Status of anura, ophidia&sauria of GHR)
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IV.CONCLUSION

The forest department of government of Orissa is
advised to give proper and significant attention to
restore the habitat loss and in decline of the population
of these animals and to pay additional attention in the
land use pattern and subsequent fragmentation in GHR.
It is necessary to check habitat fragmentation and split
and provide sufficient protection for the breeding and
survival of these animals. Once split and fragmentation
occurs only extensive restoration programmes will be
able to reverse the negative impacts [30]. Hence it is
essential to check habitat degradation and loss. An
intensive long-term study on their population and
ecology of their habitat is necessary in GHR. Loss of
habitat due to anthropogenic activities must be checked
to ensure reproductive and survival success of these
neglected animals. Biologists must be pragmatic to
assess which causes of population declines can be
obviated directly. The impact of habitat degradation,
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introduced invasive species and unsustainable use can
be controlled immediately. Current evidence suggests
the herpetofauna declines, which are exacerbated by
burgeoning human populations, constitute a worldwide
crisis [31].
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Abstract-The objective of this study was to study the aero and
leaf surface mycoflora of Hibiscus sabdariffa. Study of aero
and leaf surface mycoflora of Hibiscus sabdariffa was done
during summer season (March to June 2013). The observation
shows some common fungal colonies at particular period of
appearance in the leaf surface. Total 145 colonies were isolated
as aeromycoflora and total 114 isolated as leaf surface
mycoflora during the investigation period. Dominating fungal
species are Curvularia lunata, Aspergillus Niger, Alternaria
alternata, Aspergillus flavus, Cladosporium cladosporioides,
Fusarium oxysporum.

Key words: Aeromycoflora, Hibiscus sabdariffa, Seasonal
Variation, Fungal species.

l. INTRODUCTION

Microorganisms were probably the first living things to
appear on earth. Aerobiological studies have received much
attention recently because of application in the field of
allergy, dispersal of pathogens and in allied aspect of
microbiology. Since fungal species constitute the major
component of airborne flora, the study of aeromycology is
highly significant. Environmental aeromycology constitutes
one of the major aspects mainly because of the dominance
of fungal spores in the airspora (Tilak 1981). Leaf surface is
the platform of the numerous fungal spores present in the
air. During suitable microhabitat these spores are settled
down on this having platform and try to colonised. After
settle down fungal spores, a triangular relationship appears
among the micro-organisms, leaf surface and the
environment.

Seasonal variation affects aero and phyllo mycoflora of the
area. Fungal spores are not equally distributed in the
their distribution varies

environment according to
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geographical location and meteorological condition. In
summer the temperature of Raipur goes to a maximum of
43-46 degree celcius. The related investigation of such type
was that of Kulshrestha and Chauhan (2001), Sawane
(2010), Sharma (2011).

1. MATERIAL & METHODS

Hibiscus sabdariffa (Roselle) plant belongs to the family
Malvaceac, is an important annual crop grown in tropical &
sub tropical climate in all over world (Copley, 1975). The
plant is 2.5 to 3.5m tall (Photoplate 1).Chhattisgarh people
are grown for vegetable and they are used dry calyx as
beverage. It’s called amari & jerra bhaji. It also has some
medicinal properties (Mohamed, 2012). Sampling of fungal
spores was done with the help of gravity petriplates methods
during March 2013 to June 2013 i.e., the summer season.
The sampling was done fortnightly by exposing five
petriplates containing PDA media.

For isolation of aeromycoflora

For study of aeromycoflora over the plants, 5 petriplates
containing PDA( potato,dextrose,agar) media were used.
The petriplate were exposed over cultivated Hibiscus
sabdariffa field for 5-10 minouts. Then this petriplates were
brought in to the laboratory and incubated at 25." 1° € for 5
to 7 days. After incubation period, number of colonies was
counted, identification with the help of available literature
and finally sends this culture to authentic authority: National
centre of fungal taxonomy Delhi for identification. (Jadhav
1994,).
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For isolation of leaf surface mycoflora

For the isolation of leaf surface mycoflora, leaves of
Hibiscus sabdariffa plants were sampled randomly at a
regular interval of 15 days. Sampled leaves were then
placed in sterilized polythene bags and brought in to the
laboratory. After that, leaves were placed in 250 ml conical
flask is hand shaken for 30 minutes to obtain a homogenous
suspension of microorganism. This suspension is used for
isolation of leaf surface mycoflora. 0.1ml of this suspension
was poured in to petriplates containing PDA media.
Petriplates will be at a time in each experiment, and then
these petriplates are incubated at 25+10C for 6-7 days
(Sharma 2001). Fungal colonies were counted from each
plate, identified and maintained the pure culture (Photoplate
2).

1. RESULT & DISCUSSION

Soil, Water and Plants are the three major source of airspora
present in our nature. Total 145 fungal colonies isolated in

summer season as aeromycoflora during the investigation

whereas 114 as leaf surface mycoflora. Monthly occurrence
of fungal species observed. In March 56 colonies isolated
from both leaf as well as from air, in April from air 31 and
from leaf 28 colonies recorded. Only 1o fungal colonies
isolated in the month of May from leaf surface but 22
colonies observed in air. Again increase no. of fungi
observed in June month; 36 in air and 20 from leaf. (Table-
1, 2 & Fig-1). During studied of some fungal spores were
found only restricted environment like Aspergillus flavus,
Curvularia lunata, and Fusarium species was presented only
in air. On the contrary Penicillium  frequentans isolated
from leaf surface but absent in air observation. It was also
noted that in air anamorphic fungi were dominated group:
73.03% 10.33

zygomycotina and minimum presence 3.43 showed by

followed by ascomycotina 13.09%,

mycelia sterilia (Fig-2). Similar results have also reported
by various scientists i.e. Jadhav and Tiwari (1994),

Singh(2006), Chandel (2014).

TABLE: 1 SHOWING NUMBER OF FUNGAL COLONIES OF AEROMYCOFLORA OF HIBISCUS sabdariffa

(Roselle).
SUMMER SEASON
S No Name of Fungi
Mar | Apr May June Total
Zygomycotina
1. Mucor hemalis 2 - - - 2
2. Rhizopus oryzae 3 - - - 3
Ascomycotina
3. Emericella nidulans 4 - 3 - 7
4. Lewia infectaria - - 5 7 12
Anamorphic fungi
5. Alternaria alternata - 5 - 5 10
6. Aspergillus flavus - 2 8 - 10
Aspergillus
! fumigatus 12 ! 4 ! 30
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SUMMER SEASON
S No Name of Fungi
Mar | Apr May June Total
8. Asperglllus ) ) ) 1 1
japonicus
9. Aspergillus niger 5 4 - 8 17
Cladosporium
10. cladosporioides 16 ) 2 ) 18
11. Curvularia lunata 4 - - - 4
12. Fusarium oxysporum - 3 - - 3
13. Penicillium citricum - - - 6 6
14. Phoma fimeti 1 6 - - 7
Mycelia sterilia
Myecelia sterilia
15 (Black) 2 - - 2 4
Mycelia sterila
16. (white) 7 4 - - 11
Grand Total of fungal colonies 56 31 22 36 145

TABLE: 2 SHOWING NUMBER OF FUNGAL COLONIES OF LEAF SURFACE MYCOFLORA OF HIBISCUS sabdariffa(Roselle).

SUMMER SEASON
S No Name of Fungi
Apr May June Total
Zygomycotina
1. Mucor hemalis - - -
2. Rhizopus stolonifer - - - 1
Ascomycotina
3. Emericella nidulans - 2 - 6
4. Lewia infectaria - 4 11 15
Anamorphic fungi
5 Alternaria alternata - - - 3
6. Aspergillus  fumigatus 15 4 2 26
7 Aspergillus japonicus - - - 1
8. Aspergillus niger 2 - - 11
Cladosporium - - 1 10
9. -
cladosporioides
Penicillium 6 - 1 7
10.
frequentans
11. Phoma fickeli 2 - - 3
Mycelia sterilia
1 Mycelia sterilia - - 5 14
' (Black)
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SUMMER SEASON
S No Name of Fungi

Apr May June Total

1. Mycelia sterila (gray) 3 - - 13

14. Mycelia sterila (white) - - - 1

Grand Total_of fungal 28 10 20 114
colonies

Fig 1: Variation in Aero and Leaf surface mycoflora in summer

Variation in the number of species and number of colonies of
aeromycoflora and leaf surfacecoflora during summer season
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Photoplate 1: Plant field Hibiscus sabdariffa (Roselle) flowering & fruiting (red calyx)

Figure 2: Fungal culture in PDA plates.
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Abstract: In this paper we have been proved the rapid rate of
convergence of the Cesarosummability method and we obtain the
relation which is valid for avoiding the Gibb’s phenomenon in
intermediate levels of wavelet approximation. Finally some
compression between the results obtained by the Norlund means
and the Cesarosummability methods reveals a slight
improvement concerning the reduction of excessive oscillations.
KEY WORDS: Summability method, Fourier series,
approximation theory, wavelet frames.

l. INTRODUCTION

Letfel?([0,1]); [ f2(t)dt < =
A wavelet representation of ‘f is aseries of the from
o 2J

f = CO +ZZ <f;\l/]-‘k >\V]"k
j=0 k=1
Where C; is a constant,(CO = f01 f(t)dt) and
1
O =<f, v >= Jo f(©w,, (Hdtand
The basic functionswjk are orthonormal, oscillatory singnals,
each with an associated scale2™ and positionk x 277 AT

called the wavelet at scale2™ and position.

Also we have, the Cesaro sum (¢, r) of a series is extended to
the copy of an infinite integral faoof(a)da by taking in place
of the integral lim,_,, [ (1 — a/n)"f(a)da

This limiting value when it exists is called the sum (c¢,r) of
the integral.

Thus instead of Fourier’s repeated integrals ,

%fowda f:f(/)’) cosa(B —x)dp,
We have the sum (c,r)

1 T
limI,(r) = ll_r}r;;f (1 —-a/n)"da x
a

n—-oo

28

f £(B) cosa(B — x) dp

The function L, (r) has the same relation to the infinite integral
as the function ¢, (r) to the series, with the usual notation of
Cesarosummability.

Therefore, it is shown that the Gibb’s phenomenon occurs in
Fourier’s integral when, and does not occurs when . Also that
the question of its occurrence in the sum, for , depends as in
the case of Fourier series on the behavior of the function

T sina
J 1 —-a/n)y da
a

KNOWN RESULTS:
1. We know by Haar wavelets, the “first “ wavelet basis that

was developed.

v, (O = 2%(1 {t € [2—1' (k—1),27 (k - %)]}

. 1 .
sfele (e
1
J- v; (D dt =0, sothat
1 ‘ k2=
f \vzjyk(t) dt = f ‘
0 (k=1)27J
1\4/. ®vy, (t)dt =0,unlessj =1,k =mand f is
0 'jk l,m
a constant on
[27/(k —1),27k], then ff\yj’k(t)dt =0

2dt=1

because of this and the fact that each wavelet basis function is
supported an a small region means that wavelet are blind to
constant patches.

By graphical we have,
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This completes the proof of the theorem.
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Abstract: In this paper English communication skill is
considered to be one of the most deep-seated knowledge of
study that every student should inherit. I would like to
present in this paper the use of advanced technologies that
has come up in the following years where students should
be taught through digitalized and e- learning systems to
make their career full of communication skills. It is thus
said, Take advantage of every opportunity to practice
your communication skills so that when important
occasions arise, you will have the gift, the style, the
sharpness, the clarity and the emotions to affect other
people. (Jim Rohm). The above quotation is the very
basic concept of teaching English which every single
individual should learn with true and sincere efforts in
order to survive in such a competitive world where
technology serves to be holding human beings breath.

Today’s globalised world of learning is a wide horizon
full of English language is constituted to be the basic
touchstone where every single individual is tested once
in a lifetime. English language being a part of both
Neo- linguistic Imperialism, and latest language empire
has become a matter of both subordination and
liberation. According to Disraeli today English is the
language of (i) de- intellectualization of the Indian
mind, (ii) the language that has subverted the Indian
languages, and (iii) the language that has divided into
two nations.

Language is said to be the wheels of communication
and in today’s scenario English becomes the very
evident language that can take a student into a world of
bright future. English has been a boon for the Indians
given by the British’s during the period of India’s
colonization. Great personalities like the Raja Ram
Mohan Roy, Pt.

32

Jawaharlal Nehru, Mahatma Gandhi, etc became
educated by empowering themselves with the weapon
of speaking English to represent themselves at the
International and National levels. But, finally, a slogan
was made by the Indian mobs, “Angrezi Hatao” which
gradually transformed into the slogan “ Angrezi Batao”.
And, now learning and teaching English language has
become the basic food which every single person wants
to be served with and enjoy its delicious flavor.

During ancient times in schools and colleges
English language was not given much priority but
gradually there was a metamorphism in the whole
process. Tennyson has rightly said,
“Old order changeth yielding place to new.” (Line
no.49)
This means that the old and traditional methods of
teaching should be replaced by some new and
innovative methods by using advanced technology.
This was because from the Northern to the Southern
part and from Western to Eastern side of the country
there was not a particular common language in which
people could easily communicate with one another.
Like, for e.g. in the Northern the Kashmiris spoke some
sort of Urdu language and in the Southern part like
Tamil Nadu people spoke Malayalam language. Thus,
when people made a tour to different places they faced
because of these

a number of tribulations

miscommunications. Since a person belonging to the
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North cannot speak Malayalam language during his
journey to the South India. And so, the Almighty sent
the British to our country and asked them to us the gift
of embellish us with the gift of learning English as this
very language is the most common language that is
spoken among the people of all regions. And now this
very language has become the most essential for a
student’s life and the very dream of each parent to
educate their next generation in an English medium
school.

There are many students all over India who have never
been blessed with the opportunity to study in an English
school but are interested in becoming engineers, doctors
and translators. But nowadays it is very difficult for a
student studying till class 12 in a state board where
education is delivered to the students in Hindi language.
And when they grow up to take admissions in technical,
law and medical colleges they have to face problems in
both speaking, learning, writing English in any
subjects, because all the matters and books that they
have to study are only available in English version. And
thus it becomes problematic for the students to make
proper pronunciation of the technical terms and also is
unable to write in English. And finally they land up
with scoring fewer marks. Again if the students are
absent in the class he/she again has to face problems in
keeping pace with the lessons taught in the class.

Thus, in this globalised world which is full of scientific
and advanced technology English language is a
basketball which every single player (student) wants to
have it in his/her own basket. And this dream of a
student should be fulfilled by the respective coach
(teacher). English should be taught to a child right from
the childhood period in a school whether the school be

situated in a rural or urban area. The novel and
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innovative horizons of technologies that has come up
within a few years becomes the best assets for teaching
English language to students all over India.
An effectual communication skill in any language is
very vital and quite important for a person to
communicate with one another. Spoken English is one
of the primary concepts that are being used in our day
to day life. Many coaching classes have been opened in
every nook and corner of the states of India who
promise to give an assurance of making a person or a
student learn English within a few months. This is just a
sort of business that helps a person to put money into
ones pocket. This is used for transactions, social
interactions and is an instrument of intellectual
discussions. In today’s world listening and speaking are
the two basic skills that a student should be made
familiar with and this can only be possible if a good
teacher is made available in every school for teaching
English. But English language can never be learnt by
sending a child to spoken English classes.
There are four different types of communications which
every student belonging to any age should be
acknowledged with in order to learn good English. This
is because if proper input is given then only proper
output can come out which is further divided into four
skills. They are:
1. Speaking SKill: this is the most important skill
that a child learns while hearing the people
speaking in the surroundings and also through

Web Quest.

2. Reading skill: This helps a student to develop

their fluency in reading and also in

understanding of difficult words. Reading can
also be made interesting through reading

animated movies on the internet.
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3. Listening SKkill: students should acquire the
power to listen properly because correct
pronunciation can be successful only through

listening words pronounce on the net.

4. Writing Skill: once the student is well
equipped with all these skills he can easily be
able to write things in English despite coming

from any background.

Classification of English Language Skill

English Language
Skills

( Listening ) ( Reading ) ( Speaking m

There are many basic technologies through which a

student can easily learn the English language with the
help of logging on to different sites available on the
internet like:

1. Listening and Watching:

e Watching videos and listening to

audio materials

e Following the podcast about life

e Reading articles, stories and poems
and listen the way they are been

pronounced at the same time

e Checking the monthly updates of the

popular elementary podcast

introduced on the sites

2.  Grammar Section

34

e Playing games in the grammar
section by putting the correct word in

the blanks

e Matching the word with the correct

meaning and gaining points

Firstly, English should be taught not as a secondary
language in schools of CBSE, ICSE and other state
boards both in rural and urban areas but as a primary
first language and as a mandatory subject. A student’s
basic concept in English should be made so strong that
by the time he reaches to achieve his aims in colleges
he does not have to face problems in speaking English.
Therefore, an effort should be made to utilize such
technologies in every schools and colleges by
implementing the emergence of digitalized study i.e.
audio- video presentation. This is because the books
read by students consists of only written materials that
are available to serve them during their exams time, but
it fails to arise any sort of interest in children. Therefore
if the study material is full of pictures, animations and
figures it allures the students to learn things with ease
and interest. For e.g. the pronunciation of the words
like boy- written linguistically as /boi/, which cannot
be easily understood without having the knowledge of
linguistics but when it is made to hear through audio
presentation and taught to the students it is easily
adaptable for them. These terms are also written in a
linguistically manner in the dictionary but it becomes
difficult to understand and pronounce. So, through
audio presentation that is through hearing students can
learn the correct usage of skill pronunciation.

For school and college students small audio- video
conversation presentation classes can be arranged thrice

in a week to make the students more energetic and full
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of enthusiasm to learn something new. These
technologies can also be made available for students in
rural areas through radio and doordarshan channels
thrice in a week. Animations in today’s era have
become the greatest equipment which facilitates in
making a student learn English very easily. Like, small
story books and novels which many students find
difficulty in reading and understanding of the words
they find the same story books and novels when they
made to watch them in the form of movies and
animations for e.g., the thick novel Harry Potter by
J.K.Rowling is time taking and difficult for many
students when they are asked to read it but when
animated movies were made children were interested in
watching it. The subtitles which are shown below help
them to understand its clear pronunciation and also the
meaning of the word given. Same was the story with
Chetan Bhagat’s novels 3 Mistakes of My Life which
was made into a movie that had recently appeared in the
theatres Kai Po Chi and his novel Five Point Someone
into 3 Idiots. Thus, the students found the movie to be
much more interesting than studying the thick novels.
These technologies like the making of movies and
animations seem to provide a soothing effect for the
student’s eyes mind and enhance their knowledge.

Another very popular technology that has been made
available for the students of Dighalgram Netaji
Vidyapith High School in Nadia District (W.B)
developed by some teachers teaching in rural schools.
This way of teaching is in popular known as E- Seminar
that is Electronic Seminar or a Live Capture System. A
Live Capture System is a solution that captures class-
room activities in a digital format and enables live
viewing over the internet or makes it available for

download and viewing at a later time. It works best for
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live streaming of lectures. Students and teachers need
not travel from one place to another. “The web- based
lecture technology is a boon especially because of the
high student teacher ratio in a nation like ours. Through
this technology, good lectures by good teachers can be
provided to the whole student fraternity which would
not have been possible otherwise. More and more
education institutes are now adopting this approach
Sandhya Kode,

Director, EnchanceEdu, Training and Development,

owing to its benefits,” confirms

Center for educational and Technology.

In this kind of teaching the school or college should be
made available with only two or three equipments like a
projector, a webcam, internet and a computer system.
Now, teaching takes place on the screen projector
sitting just at one place and at that very particular
period of time students should be present online so that
through video calling or conferencing applications like
SKYPE, OVOO, etc they are able to receive their
lessons. In case a student is unable to attend the class or
unavailable at tat very particular time period, then the
digital file of that day’s lessons will be transferred
automatically to their cell phones. This is because cell
phones have now become a common device present
with all the age group persons. And finally a student
using Bluetooth can be able to see and learn the lessons
taught in the class. These lessons can further be
uploaded on YouTube, so that students can easily be
availed with as soon as he comes in contact with the
internet. This sort of technology is also helpful for the
students who are doing their distance course education
by just sitting at home.

Just like a house wife by just sitting at home can
operate a number of home appliances on just one click

in the same English teaching has also become easier for
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students. Through just one click on the internet a
student can come in contact through many experts
online and learn English without worrying about the
amounts of cash to be paid. There many workshops
organized by many organizations where learning is
absolutely free. Even cell phones are available at a
reasonable price where dictionary is been provided in
which the meaning every small and difficult words are
given and whenever the students gets stuck up in not
being able to understand the words meaning he/she may
search for the words then and there without any doubts
haunting their minds.

Today even technology is used in the form of WEB
Quest that is searching things through internet. Even
people can learn grammar through this technology also.
A Web Quest is in essence a mini-project using
authentic language and carefully staged steps, which, as
learners work through them, reach pre-set goals and
work towards the production of original output, which
is finally cemented of a presentation of some kind.
Here, the participants will have to arrive by means of
navigating the Web, while involving in it a variety of

skill enhancing activities by clearing ones doubts.

Typically, a well designed Web Quest will include an
opportunity for learners to undertake self-evaluation as
well, which may be guided by thought-provoking
questions geared towards both what the student feels
they have learned in the realm of language, as well as
asking them to look at the type of experience they have
just undertaken and how that relates to their progress as
a whole. They might also be asked what they see as the
advantages or otherwise using the Internet compared to
a more traditional, classroom and printed materials

approach.
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A communication skill does not simply mean learning
or pronunciation of difficult terms and words, or
speaking in an artificial manner. But it means the
perfect development of a bud into a blooming flower
that is the student should have a perfect body language,
good pronunciation skills, good fluency in speaking
English especially during an interview and group
discussions organized for engineering students, reading
skills and writing skills should also be developed.
English is a language that cannot be just put upon as a
burden on the shoulders of the students like their
schools bags full of books which they need to carry
every day. But, interest among the students should
come from within and only then can they become a
good orator in the society and public. And this can only
be possible not through bookish means of teaching
but

acknowledgeable with the advanced technology used

English making oneself adaptable and
for teaching in this globalised world.

The pendulum of the future of learning English
language in India is swinging from darkness to
brightness due to progress in science and technology
and because of this the whole world has become a
hamlet and English is the only medium of language that
can help in linking the peoples all over the world.
Aspiring to become a superpower, India can’t afford to
neglect English at any cost. This paper therefore makes
an effort in highlighting the different use of the
advanced technologies that is emerging in our day to
day life to make the students learn the ‘King of all
language’ that is the English language to every student

studying either in a rural or urban area.
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Abstract: Today, Phishing emails are considered as one of
the fastest growing threat for both organizations and
individuals. Internet users are heavily been prone to
economic deficits due to fraudulent activities performed
by these phishing mails. Various approaches and
techniques have been developed to filter these phishing
mails from mailboxes. In this paper, we present a survey
on different anti-phishing techniques for classification of
phishing emails. We present an overview of phishing
scenario, attributes required to identify phishing mails
and a review of numerous machine learning based as well
as other antiphishing techniques presently used to classify
phishing email. This paper gives proper perspective
towards the problem, its solution space, and helps to
prognosticate the future research direction.
Keywords: Phishing emails, Classification,
Learning

Machine

l. INTRODUCTION
Now days the use of Internet is increasing rapidly to
access information from the World Wide Web. Every
organization like bank, insurance, industries have large
volume of data. To secure such information,
classification of information plays a very important
role. Classification is one of the most important
decision making techniques in many real world
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problems. Anti phishing is one of the important areas to
classify the phishing and normal e-mails[21]. Phishing
is an Internet-based attack in which an attacker tricks a
user into submitting his or her sensitive information to a
fake website mimicking a legitimate site. This sensitive
information ranges from usernames and passwords to
bank account numbers and social security numbers.
Phishing is a serious threat to the security of internet
users’ confidential information. Phishing is also a type
of spam emails which redirect the users to fake
websites and access the sensitive information from
users.

Phishing Scenerio:

The phishing process starts with setting up of a
counterfeited website by the phisher which is very
much similar to a legitimate website. Phisher frequently
send emails to target users with embedded hyperlinks
directing to their fake website. As soon as the receiver
clicks on the hyperlink, it takes it to the bogus website.
There it asks users for their confidential informations
like username, id, password etc. When the users enter
their personal information, phisher steal them and spoof
the users.
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Phisher set up

spurious website target users

Sends emails to

User receives & click on
spoofed hyperlink in email

Phisher steals personal
information of target user

User submit information

Figl: Process of Phishing

1.1 Types of Phishing Attacks:

There are various types of phishing attacks, some of the
conventional one are listed below[22].

» Deceptive Phishing-This type of phishing attack
broadcast to a wide group of recipients with the
intention of acquiring their confidential information. It
consists of messages related to verify account
information, system failure requiring users to re-enter
their  information, fictitious account  charges,
undesirable account changes, new free services
requiring quick action, and many other such scams.

» Malware-Based Phishing- These attacks tries to inject
malicious software on users' PCs. Malware can be
introduced as an email attachment, as a downloadable
file from any web site, or by exploiting known security
vulnerabilities—Ilike un-updated software applications.
« Keyloggers and Screenloggers-In this attack keyboard
input are traced and relevant information is send to the
hacker via the Internet. They embedthemselve as small
utility programs, device drivers or screen monitors that
run automatically inside the system.

» Session Hijacking- Users activity is observed until
they sign in to their account or perform any transaction
and establish their authentic credentials. At that point
the malicious software commits unauthorized actions,
like transferring funds, without the knowledge of user.

39

Forge website asks for
confidential information

» Web Trojans- Pop up invisibly when users attempt to
log in. They retrieve legitimate informations locally and
pass on to the attacker.

» Hosts File Poisoning. Most of the users' PCs running
a Microsoft Windows operating system first look up
"host names" in their "hosts" file before undertaking a
Domain Name System (DNS) lookup. By "poisoning"
the hosts file, hackers have a bogus address
transmitted,taking the user unawarely to a fake similar
looking website where their information can be stolen.

» System Reconfiguration- Perform alteration to
settings on a user's PC for pernicious purposes. For
example: URLs in a favorites file might be modified to
direct users to look alike websites. For example: a bank
website URL may be changed from "citibank.com" to
""citybank.com".

» Data Theft- Data theft is a widely used approach to
business  espionage. By stealing  confidential
communications, design documents, legal opinions, and
employee related records, etc., thieves profit from
selling to those who may want to embarrass or cause
economic damage or to competitors.

+ DNS-Based Phishing (“Pharming")- Pharming is a
Domain Name System (DNS)-based phishing. With this
scheme, hackers manipulate a company's host’s files or
domain name system so that requests for URLS or name
service return a forge address and further
communications are directed to a fake website. The
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result: users unwittingly enter confidential information
and get spoofed by hackers.

« Content-Injection Phishing- It describes the situation
where hackers replace part of the content of a legitimate
site with false content designed to mislead or misdirect
the user into giving up their confidential information to
the hacker. For example, hackers may insert malicious
code to log user's credentials or an overlay which can
secretly collect information and deliver it to the
hacker's phishing server.

» Man-in-the-Middle Phishing- It is one of the most
difficult to detect scheme. Hackers place themselves
between the user and the legitimate website or system.
They record the information coming from one end and
continue to pass it on to the other end without
influencing the ongoing transaction. Later they misuse
the credentials collected when the user is not active on
the system.

» Search Engine Phishing- In this attack, phishers
creates websites with appealing offers and have them

Unigue Phishing Sites Detected April-June 2014

a4,407

41,759 42,212

April May June

indexed authenticaly with search engines. Users find
these sites while surfing and are deluded by providing
their information. For example, phishers set up false
online shoppingwebsites offering exclusive deals at
lower costs than other related sites. Victims get trapped
and peforrm online transactions causing financial loss
to them.

1. THE APWG REPORT Q2 2014

According to the last APWG report the intimidation of
phishing is still high, the number of cyber attacks in the
second quarter of 2014 is the second-highest number
ever observed in a quarter since the APWG began its
monitoring activity (2008)[23].“The total number of
phish observed in Q2 was 128,378, a 3 percent increase
over Q1 2014, when a total of 125,215 were observed.
The 128,378 is the second-highest number of phishing
sites detected in a quarter, eclipsed only by the 164,032
seen in the first quarter of 2012.” states the report.

Most Targeted Industry Sectors 2nd Quarter 2014

Government,
1.05%

Auction, 2.60%,
ISP, 8.42% __

__Gaming, 1.01%

Social
___Networking,

Other, 9.88% 0.32%

T~ Classifieds,
0.19%

Retail/Service,

16.53%

Fig 2: Phishing trend report of new phishing sites[23]

The APWG group detected an average of 42,793 new

phishing attacks per month in Q2, the number of targets
was decreased of 17 percent from same period of 2013,
and the data confirms a higher concentration of attacks
on more

According to the APWG report, Trojans are still the
most common type of malware (58.20% ), but experts
are worried by the increase in PUPs (Potentially
Unwanted Programs) such as spyware andadware. The
APWG members linked the increase in PUPs toa
significant increase in the creation of software bundlers,
which install programs that serve PUPs.[23]

I1l. ANTI-PHISHING TECHNIQUES
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vulnerable brands. Fig2 indicates 41,759 unique sites
detected in the month of April followed by 44,407 in
May and 42,212 in June respectively. Fig 3 shows that
Payment Services (39.80 percent) and Financial (20.20
percent) are most targeted industry sectors in Q2. The
APWG report also includes data on attacks against
retail/service sites, the offensives on the industries
grew, from 11.5 to 16.5 percent of all phishing attacks.
In order to guard internet users from malicious
activities of phishers, several antiphishing techniques
have been developed. In general the techniques can be
classified as list-based, heuristic-based and machine
learning-based approach.

A. List-Based Approach: This approach

comprises of a black list and a white list. The
black list contains numerous URLSs of phishing
sites reported by internet users or collected by


http://securityaffairs.co/wordpress/wp-content/uploads/2014/08/APWG-phishing-Q2-2014.png
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web crawlers. The list maintainers ensure
whether the reported URLs are phishing sites
or not. The drawback of this approach is that it
does not give 100% guarantee. There is always
a possibility of unreported and uncollected
URLs. On the other hand white list contains
names of legitimate domains. When user tries
to visit a site which is not present in the list, it
gets blocked decision is upto the user. The
drawback with this approach is that it
constantly asks for permission due to which
the impatient user either disables the filtering
mechanism or unblocks it.

Heuristic-Based Approach: Heuristic-based
approach applies diverse criteria to find out
whether a website is a phishing site. Domain
names, URL, image similarity, keywords etc.
are some of the respective criterias. This

A phishing email consists of multimedia information,
such as image and text, where the text information may
contain rich/plain text, HTML, URLs, scripts, styles,
etc. From this information however it is not that easy to
recognize a phishing email since all these may present
in a non-phishing email too. Hence, different types of
features are defined manually based on observation to

mechanism may use only one criterion to
assess web sites. For example, the basic
CANTINA filter [24] only calculates the TF-
IDF score.

C. Machine learning-Based Approach: This is
one of the best and widely used approaches
because of its best results and high
accuracy.Machine learning (ML) is a branch
of artificial intelligence (Al) that employs the
method of data mining to discover new or
existing patterns (or features) from a dataset
which is then used for the purpose of
classification. Many  machine learning
algorithms are used as classifiers to classify
phishing and non-phishig emails. This section
is further discussed in detail later in this paper.

IV. ATTRIBUTES OF A PHISHING EMAIL

detect such mails which serve as input to various
classifiers.After the survey of available literature, we
have selected various attributes that capture the
characteristics of phishing emails and consolidated
them in a tabular representation (Table 1).

TABLE 1: Attributes indicating threat of phishing activities

S.NO ATTRIBUTES DESCRIPTION EXAMPLE
1 URL -Containing IP Address http://192.82.12.1/signin.ebay.com
-Inclusion of @ symbol www.citybank.com@123.123.123.12
in order to redirect users instead of
to another site www.citibank.com
2 Domain Name -Phishing site may www.snapdeal.com
register itself instead of
with a similar name as a www.snapdeal.com
legitimate site
-Number of dots or More than 3 dots suspect the legitimacy of
periods site
3 Hyperlinks -Hyperlinks in email

does not route to same
location as is supposed

to do
-Unusually long http://payment2.works.com/wpm/validate?
hyperlinks code=2139877.....nvuhufyeru993fu8eu00

-Disparity between
“href” attribute and “link
text”

<a href="http://www.paypal.com”>
Bogus.com</a>
Instead of
<a href="http://www.paypal.com”>
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paypal.com</a>

4 Keywords Frequently appearing Win!; Jackpot;
words Update; Confirm;
in phishing emails Click; Here; Login;
User; Customer; Client;
5 Input Fields Phishing sites usually Enter Password, UserID, Security No. ,
require users to input Account No. ,Credit Card No etc.
their personal
information and hence
embed input fields
6 HTML Content Phishing emails consists Type of content-
of content-type with “text/html”
attribute “text/html” in Instead of
order to use HTML links “text/plain”
7 Embedded JavaScript Presence of JavaScript in Use of <Script>tag
either body of email or in
link mostly to hide
information from the
user
8 Absence of personalized information | Phishing emails does not Address without name of recipient,
contain personalized Lack of last 4 digits of recipient’s account
content about the user no.
9 Disparity between domain names in Phishing emails have
email and sender’s domain name mismatch between
domain names present
inside email and sender’s
domain(the domain
name referred to by the
“From” field of the same
email)
10 Ruses Phishing emails uses -The customer's account may be frozen if account details are not

different ruses to create
an urgency situation to
trap recipient

provided within a specified time
-Fraudulent activity involving the user's account has been detected and
the user must therefore provide information urgently.etc.

V. MACHINE LEARNING BASED ANTI-PHISHING TECHNIQUES

Supervised
leanning

Machine
Learning

Unsupervised
Learning

Fig 4: Classification of Machine Learning Techniques
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Machine learning is one of the important subfield of
computer science and classification is an important
application of machine learning techniques.Machine
learning focuses on the development of computer
programs that can teach themselves to grow and change
when exposed to new data. Maching learning, concerns
the construction and study of systems that can
learnfrom data.

Supervised Learning is the learningin which the
training data is labeled with the correct answers, e.g.,
“spam” or “ham.” The two most common types of
supervised learning are classification(where the outputs
are discrete labels, as in spam filtering) and regression
(where the outputsare real-valued).

Unsupervised learning is the learningin which we are
given a collection of unlabeled data, which we wish to
analyze and discover patterns within. The two most
important examples are dimensionreduction and
clustering.

AmmarAlmomani et.al [1] proposed a survey of the
protection against these phishing email attacks.This
survey improves the understaning of the phishing
emails problem, the current solution space, and the
future scope to filter phishing emails. Most classifiers
used to identify phishing email are based on: supervised
learning, i.e. they must learn before they can be used to
detect a new attack; unsupervised learning, which is
faster, but has a low level of accuracy; or a hybrid
(supervised and unsupervised) learning, which is time
consuming and costly.

In this research work, we havebreifed various
classification techniques to classify phishing attacks.
These are described below:

5.1 Statistical-Based Methods

Statistical approaches are characterized by having an
explicit underlying probability model, which provides a
probability that an instance belongs in each class, rather
than simply a classification. Under this category of
classification algorithms, one can find Bayesian networks
and Naive Bayesian networks (NB).

5.1.1 Bayesian Networks: A Bayesian Network [25] is
a graphical model for probability relationships among a
set of variables (features). The Bayesian network
structure S is a directed acyclic graph (DAG) and the
nodes in S are in one-to-one correspondence with the
features X. The arcs represent casual influences among
the features while the lackof possible arcs in S encodes
conditional independencies. Moreover, a feature (node)

43

is conditionally independent from its non-descendants
given its parents.Typically, the task of learning a
Bayesian network can be divided into two subtasks:
initially, the learning ofthe DAG structure of the
network, and then the determination of its parameters.
Probabilistic parametersare encoded into a set of tables,
one for each variable, in the form of local conditional
distributions of a variablegiven its parents.

IsredzaRahmi A Hamid et.al [4] proposed a hybrid
feature selection approach based on combination of
content based and behavior-based. The study presented
that hybrid features selections are able to achieve 93%
accuracy rate as compared to other approaches. In
addition, the quality of proposed behavior-based feature
(used to detect phishing emails by observing sender
behavior) using the Information Gain, Gain Ratio and
Symmetrical Uncertainty is successfully tested.This
hybrid feature selection approach achieved 93%
accuracy.For data size of 60:40, Bayes Net
outperformed other classifier and achieved the highest
accuracy in set 2 which is 92% when compared to
Adaboost and Random Forest. The resultsrecommend
that Bayes Net works well because of its manipulating
capabilities of tokens and associatedprobabilities
according to the user’s classification decisions and
empirical performance.

Saeed Abu-Nimeh et.al [3] developed a client-server
distributed architecture to detect phishing e-mails by
taking advantage of automatic variable selection in
Bayesian Additive Regression Trees (BART). When
combined with other classifiers, BART improves their
predictive accuracy. Further the overall architecture
proves to leverage well in resource constrained
environments.The results demonstrated that automatic
variable selection in CBART can be used to improve
the predictive accuracy in other classifiers. Although
the AUC decreased for the majority of classifiers
(except LR), the error rate, false positive rate, and false
negative rate decreased for RF, LR, and NNet after
using variable selection via CBART. However, when
using another variable selection technique, namely
Kruskal-Wallis (KW) test, the predictive accuracy for
all the compared classifiers degraded.

5.1.2 Naive Bayes classifiers: Naive Bayesian
networks (NB) are very simple Bayesian networks
which are composed of DAGs with only one parent
(representing the unobserved node) and several children
(corresponding to observed nodes) with a strong
assumption of independence among child nodes in the
context of their parent. The major advantage of the
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naive Bayes classifier is its short computational time for
training. In addition, since the model has the form of a
product, it can be converted into asum through the use
of logarithms  with  significant  consequent
computational advantages.

Zhan, J.Thomas [2] proposed anomaly detection in
dynamic social environment by using Stochastic
Learning Weak Estimation (SLWE) approach. This
approach is studied and implemented based on Naive
Bayes classification, for filtering phishing emails that
are unpredictable in nature. Experimental results shows
that the SLWE based Naive Bayes filters are superior in
performance, when compared with the MLE
(Maximum Likelihood Estimation) based filter. The
SLWE filters are adapted especially in environments
where there are abrupt changes in the distribution of
phishing and non-phishing emails. Moreover the drops
in the detection rates of phishing were recovered faster
by employing the SLWE filter.

5.2 Logic-Based Methods

In this section we will concentrate on of logical
(symbolic) learning methods: decision trees, random
forest and ¢5.0.

5.2.1 Decision tree: Decision tree induction is the
learning of decision trees fromclass-labeled training
tuples.Adecision tree is a flowchart-like tree
structure,where  each internal node  (nonleaf
node)denotes a test on an attribute, each branch
represents an outcomeof the test, and each leafnode (or
terminal node) holds a class label. The topmost node in
a tree is the root node.The construction of decision
treeclassifiers does not require any domain knowledge
or parameter setting, and therefore isappropriate for
exploratory knowledge discovery. Decision trees can
handle high dimensionaldata. Their representation of
acquired knowledge in tree formis intuitive and
generallyeasy to assimilate by humans. The learning
and classification steps of decision treeinduction are
simple and fast. In general, decision tree classifiers
have good accuracy.

Ma, L.Ofoghi et.al [5] developed a method to build a
robust classifier to detect phishing emails using hybrid
features and to select features using information gain.
The experiment was done on 10 cross-validations to
build an initial classifier which performs well. The
experiment also analyses the quality of each feature
using information gain and best feature set is selected
after a recursive learning process. Experimental result
shows the selected features perform as well as the
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original features. The performance of five machine
learning algorithmsi.edecision tree, random forest,
multi-layer perceptron, naive bayers and support vector
machine (SVM). was compared. The result comes that
decision tree generated the highest accuracy which
builds a good classifier. Comparing to decision tree
methods, the accuracies of other learning algorithms are
random forest (-0.02%), multi-layer perceptron (-
0.72%), naive bayes (-0.94%) and support vector
machine (-1.92%). This result recommends that
decision tree works well in discrete and small vector
space data.

5.2.2 Random forest (RF):Random forest (RF) is an
ensemble learning classification and regression method
suitable for handling problems involving grouping of
data into classes. The algorithm was developed by
Breiman and Cutler. In RF, prediction is achieved using
decision trees.During the training phase, a number of
decision trees are constructed (as defined by the
programmer) which are then used for the class
prediction; this is achieved by considering the voted
classes of all the individual trees and the class with
thehighest vote is considered to be the output.

Andronicus A. Akinyeluet.al [6] investigated and
reported the use of random forest machine learning
algorithm in classification of phishing attacks, with the
major objective of developing an improved phishing
email classifier with better prediction accuracy and
fewer numbers of features. The study presented a
content-based phishing detection approach which has
bridged the current gap identified in the literature. From
a dataset consisting of 2000 phishing and ham emails, a
set of prominent phishing email features (identified
from the literature) were extracted and used by the
machine learning algorithm with a resulting
classification accuracy of 99.7% and low false negative
(FN) and false positive (FP) rates of about 0.06%.
Khonji etal [7] proposed in the study that the
classification accuracy of anti-phishing email filters
enhance when they incorporate the proposed lexical
URL analysis technique. To evaluate the claims, a
highly accurate anti-phishing email classifier is
constructed and tested against publicly available
phishing and legitimate email data sets. When RF was
run with AdaBoostM1 [20] and using features set 3-A
(the full features set without features subset selection,
with Lexical URL Analysis (48 features in total), its
classification model resulted in an f1 score of 99.45%.
Only one classifier is known to have a higher f1 score
of 99.46%however it uses additional model-based
featuresand image processing techniques.
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PILFERS is a proposed method to detect phishing
emails byFette et.al [19]. This technique works based
on 10 different features representing phishing emails.
Nine features extracted from the email itself, while the
tenth feature represents the age of linked-to-domain
names, which can be extracted from a WHOIS query at
the time the email is received. The S.A. tool(Spam
assassin), was used to identify if this email has spam
features or not. This technique works based on 10-fold
cross-validation with random forest and SVM as
classifiers to train and test the dataset. This approach is
a machine-learning based approach to classification.
For reference implementation of PILFER, random
forest was used as a classifier. The result of the PILFER
with S.A. features was 0.12% false positive rate, and
7.35% false negative rate, respectively, which means
that a sizeable number of phishing and ham emails were
not well classified.

5.2.3 C5.0: C5.0 [8] is one of the more recent in a
family of learning algorithms referred to as decision
tree algorithms. This algorithmis an improvement of the
C4.5 algorithm also developedby Quinlan. The
improvements are merely in efficiency, the algorithm
remains the same. The algorithm is based on
theconcepts of entropy, the measure of disorder in the
collection,and the information gain of each attribute.
Information gain isa measure of the effectiveness of an
attribute in reducing theamount of entropy in the
collection.

F. Toolan et.al [8] introduced an approach to classifying
emails into Phishing / non-Phishing categories using the
C5.0 algorithm which achieves very high precision and
an ensemble of other classifiers that achieve high recall.
The representation of instances used in this paper is
very small consisting of only five features. Results of
an evaluation of this system, using over 8,000 emails
approximately half of which were phishing emails and
the remainder legitimate, are presented.The F-Score of
the R-Boost method was 99.31% by far the highest of
the techniques that have been examined.These results
show the benefits of using this recall boosting technique
[8] over that of any individual classifier or collection of
classifiers.

5.3 Kernal Method

Kernel Methods are best known for the popular method
Support Vector Machines which is really a constellation
of methods in and of it. Kernel Methods are concerned
with mapping input data into a higher dimensional
vector space where some classification or regression
problems are easier to model.

5.3.1. Support Vector Machines(SVM): In formal
definition, a support vector machine design a
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hyperplane or set of hyperplanes in a high or infinite
dimensional space, which can be used for classification,
regression or other tasks. A SVM is a promising new
method for classification of both linear and nonlinear
data. Support Vector Machines are based on the
concept of decision planes that define decision
boundaries. A decision plane is one that separates
between a set of objects having different class
memberships[9]. Support vector machine algorithms
divide the n dimensional space representation of the
data into two regions using a hyperplane. This
hyperplane always maximizes the margin between the
two regions or classes. The margin is defined by the
longest distance between the examples of the two
classes and is computed based on the distance between
the closest instances of both classes to the margin,
which are called supporting vectors[9].
M.Chandrasekaran et.al [10] proposed a novel
technique to discriminate phishing emails from the
legitimate emails using the distinct structural features
present in them. The derived features, together with one
class support vector machine (SVM) can be used to
efficiently classify phishing emails before it reaches the
users inbox, essentially reducing human exposure.
Their prototype implementation sits between a user’s
mail transfer agent (MTA) and mail user agent (MUA)
and processes each arriving email even before it reaches
the inbox.

Wilfried N. Gansterer David et al.[11] employed
statistical classification methods to classify emails as
legitimate (ham) or phishing emails. Two new types of
features generated by adaptive Dynamic Markov
Chains (DMC) and by latentClass-Topic Models
(CLTOM) were introduced. Teiradaptive DMC
approach reduces the memory requirements compared
to the standard DMC approach by two thirds almost
without any loss in performance. CLTOM approach,
which incorporates class-specific information into the
topic model, outperforms the standard LDA approach
for topic numbers of up to 100. Classifiers
incorporating these features as input are able to
substantially outperform previous approaches on
publicly available benchmark corpora.Support Vector
Machine (SVM) classifier gets implemented in the
libSVM-library. The RBF kernel with parameters C =
10 and gamma = 0.1 turned out to be most accurate and
stable.

Bergholz et.al [12] introduced various new features for
identifying phishing messages and rank established as
well as newly introduced features according to their
significance for this classification problem. Moreover,
in contrast to classical binary classification approaches
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(spam vs. not spam), a more refined ternary
classification approach for filtering e-mail data is
investigated which automatically distinguishes three
message types: ham (solicited e-mail), spam, and
phishing. The classification is based on a partly new
designed set of features to be extracted from each
incoming message. SVM classifier based on feature set
F1 achieved an overall accuracy of 92,5% on a
balanced test data set (1000 messages from each class.
On a correspondingly imbalanced test set the overall
accuracy improved to 95,3%. Various classifiers have
been compared for assigning messages to one of the
three groups. Over all three groups, a classification
accuracy of 97% was achieved, which is better than
solving the ternary classification problem with a
sequence of two binary classifiers. Overall, the SVM
achieves the highest accuracy.

5.4 ANN-Based Method

Artificial Neural Networks are models that are inspired
by the structure and/or function of biological neural
networks. They are a class of pattern matching that are
commonly used for regression and classification
problems but are really an enormous subfield
comprised of hundreds of algorithms and variations for
all manner of problem types.

5.4.1. Neural Networks:An artificial neural network,
or neural network, is a mathematical model inspired by
biological neural networks. Inmost cases it is an
adaptive system that changes its structure during
learning. There are many different typesof NNs. For the
purpose of phishing detection, which is basically a
classification problem, we choose
multilayerfeedforward NN. In a feedforward NN, the
connections between neurons do not form a directed
cycle. Contrastedwith recurrent NNs, which are often
used for pattern recognition, feedforward NNs are
better at modeling relationships between inputs and
outputs.

N. Zhang et.al [13] proposed multilayer feedforward
neural networks for phishing email detection and
evaluated the effectiveness of this approach. From the
statistical analysis, it was concluded that NNs with an
appropriate  number of hidden units can achieve
satisfactory accuracy even when the training examples
are scarce. The multilayer feedforward NN is
implemented in Java with the Encog Java Core
package, which provides a powerful framework to
conveniently construct NNs and perform training and
testing. NN gives the highest recall while still
maintaining a >95% precision, suggesting that NNs are
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excellent at detecting phishing emails while
misclassifying only a small portion of ham emails.
ALmomani et.al[14] proposed the Detection and
Prediction of unknown “zero-day” phishing Emails by
provide a new framework called Phishing Evolving
Neural Fuzzy Framework (PENFF) that is based on
adoptive Evolving Fuzzy Neural Network (EFuNN).
PENFF does the process of detection of phishing email
depending on the level of features similarity between
body email and URL email features. The totality of the
common features vector is controlled by EFUNN to
create rules that help predict the phishing email value in
online mode. The proposed framework has proved its
ability to detect phishing emails by decreasing the error
rate in classification process. The current approach is
considered a highly compacted framework. As a
performance indicator; the Root Mean Square Error
(RMSE) and Non-Dimensional Error Index (NDEI) has
0.12 and 0.21 respectively, which has low error rate
compared with other approaches Furthermore, this
approach has learning capability with footprint
consuming memory.

5.5 Ensemble Methods

Ensemble methods or hybrid models are models
composed of multiple weaker models that are
independently trained and whose predictions are
combined in some way to make the overall prediction.
Much effort is put into what types of weak learners to
combine and the ways in which to combine them. This
is a very powerful class of techniques and as such is
very popular. A hybrid model is a combination of two
or more models to avoid the drawbacks of individual
models and to achieve high accuracy. Bagging and
boosting are two techniques that use a combination of
models. Each combines a series of k learned models
(classifiers), M1, M2,.....Mk, with the aim of creating
an improved composite model, M.

A novel method for profiling phishing activity from an
analysis of phishing emails is proposed by John
Yearwood et.al [15]. Profiling is useful in determining
the activity of an individual or a particular group of
phishers.It is distinct from detection of phishing emails.
The profiling problem is formulated as a multi-label
classification problem using the hyperlinks in the
phishing emails as features and structural properties of
emails along with whois (i.e.DNS) information on
hyperlinks as profile classes. Further, profiles based on
classifier predictions are generated and classes become
elements of profiles. A boosting algorithm (AdaBoost)
as well as SVM to generate multi-label class predictions
on three different datasets created from hyperlink
information in phishing emails is employed. These
predictions are further utilized to generate complete
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profiles of these emails. Results show that profiling can
be done with quite high accuracy using hyperlink
information.

Del Castillo et.al [16]developed a system for classifying
e-mails into two categories, legitimate and fraudulent.
This classifier system is based on the serial application
of three filters: a Bayesian filter that classifies the
textual content of e-mails, a rule based filter that
classifies the non-grammatical content of e-mails and,
finally, a filter based on an emulator of fictitious
accesses which classifies the responses from websites
referenced by links contained in e-mails. The approach
of this system is hybrid.A client-side system called
FRALEC is proposed, which was designed and built to
detect and filter phishing e-mail automatically, using
different sources of information present in the content
of e-mails which are handled by the processing methods
most suitable for each information type.The author used
1,038 emails (10 emails as legitimate and 1,028 as
phishing emails).The precision in the best result was
96%. FRALEC is an effective system for filtering
fraudulent e-mails. Its good performance is reached
because of integrating different classification methods
that deal with all kinds of data present in e-mails.

VI. OTHER ANTIPHISHING TECHNIQUES

R. B. Basnet et.al [17] proposed a new and simple
methodology to detect phishing emails utilizing
Confidence-Weighted Linear Classifiers. The contents
of the emails as features are used without applying any
heuristic based phishing specific features and obtain
highly accurate results compared to the best that have
been published in the literature. Confidence-Weighted
Linear classifiers achieved the best accuracy of 99.77%,
with false positive rate (FPR - ham emails marked as
phishing) of less than one percent across all datasets.
LIBLINEAR which is a linear classifier for millions of
instances and features on the other hand gave the best
accuracy of 99.58% with FPR less than 1% and the
worst FNR of 2.3% on Corpus?2 dataset.

MadhusudhananChandrasekaran et.al [18] presented a
novel approach to detect phishing attacks using fake
responses which mimic real users, essentially, reversing
the role of the victim and the adversary. Our prototype
implementation called PHONEY, sits between a user’s
mail transfer agent (MTA) and mail user agent (MUA)
and processes each arriving email for phishing attacks.
Using live email data collected over a period of eight
months we demonstrate data that our approach is able
to detect a wider range of phishing attacks than existing
schemes. The evaluation of the tool showed that our
approach is able to detect a vast majority of the attacks,
including cases where the masqueraded page is
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launched within the legitimate domain with no false
positives

V.Shreeram et al.[20] have proposed genetic algorithm
approach to detection of phishing webpages by using
rule-based system and this rule set is used to match the
hyperlink. An approach to detect phishing hyperlinks
using the rule based system formed by genetic
algorithm is proposed, which can be utilized as a part of
an enterprise solution to anti-phishing. A legitimate
webpage owner can use this approach to search the web
for suspicious hyperlinks. In this approach, genetic
algorithm is used to evolve rules that are used to
differentiate phishing link from legitimate link.
Evaluating the parameters like evaluation function,
crossover and mutation, GA generates a ruleset that
matches only the phishing links. This ruleset is stored in
a database and a link is reported as a phishing link if it
matches any of the rules in the rule based system and
thus it keeps safe from fake hackers. Preliminary
experiments show that this approach is effective to
detect phishing hyperlink with minimal false negatives
at a speed adequate for online application.

CONCLUSION

Phishing is a fraudulent activity which mostly attack
through emails, websites and phone calls. Phishing
emails are those emails which have wrong intentions of
stealing confidential information by directing the user
to their bogus website and tricking them to enter their
personal information. The financial loss incurred by
internet users and organizations due to phishing is
growing rapidly day by day. However several
approaches have been developed to protect against
these phishing attacks. This survey enhances the
understanding of phishing problem and helps to
comprehend various anti-phishing approaches. Out of
all, machine learning approaches are considered to be
most affective giving satisfactory results. Approaches
mentioned in the literature are able to give moderate
protection against these attacks still none of them
ensures 100% accuracy. Moreover many of them like
hybrid techniques are costly and time consuming. Thus
there is still a space for better approaches to solve
drawbacks of previous ones.
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Abstract- The paper deals with determination of eight
Heavy metals namely. Copper, Iron, Mangnese, Zinc,
Nickel,, Chromium Lead and Mercury in the ground
water of different sites of Raipur Industrial area of
Raipur district . All activities carried out on the ground
surface have direct or indirect impact on the ground
water whether associated with urban ,industrial or
agricultural activities large scale concentrated source of
pollutants, such as industrial discharges and sub surface
injection of chemicals and hazardous are obvious source of
ground water pollutants. This study was carryout in the
month of during summer 2013. The samples were
collected from seven different source of Raipur Industrial
area of Raipur. The results obtained are compared with
safe limits in ppm for heavy metals laid down by BIS,
WHO, ICMR, APHA.

Key Words: concentrated, pollutant, Industrial area,
traces metals.

I INTRODUCTION

Water is one of the very precious substances on the
earth, it is very essential for the existence and
survival of the life. As population grows in their
need for water increases the pressure, the pressure
on our ground water resources also increases. In
many areas of the world, ground water is now being
over extracted, in some places massively. So, the

result is falling wafer levels and declining well yield,
land subsidence and ecological damage, such as the
drying out of wetland.

The trace metal in water behaves in a typical
manner. No single mechanism is sufficient to
explain the process that are undergoing in the
water. Trace metals like Fe, Mn, Cu, Zn, Co,
Nietc.,, are very important for the proper
functionary of the biological system and their
deficiency or excess in the human system can lead
number of disorders Other trace metals like Pb, As,
Hg, etc., are not only biologically non essential but
definitely toxic . The potential toxic metal elements,
such as Cr, Pb, Cu, Zn, etc., are identified to cause
health hazards in animal. In case of many heavy
metals, bio-magnification occurs through food
chain. So, it is necessary to discuss the theoretical
aspects of trace metals for easy understanding of
their metabolic activities. Cu and Fe is mixed in
groundwater by rocks bearing iron and copper
bearing ores, namely cuprites, malachite, azurites,
hematite, magnetite and iron pyrite. Fe in surface
water is generally present in the ferric state.
Concentrations of Fe greater than 1 mg/L have been
reported to occur in ground water.

Table 1: Safe limits (as per APHA, WHO, BIS, ICMR) and maximum acceptable limits for drinking
purpose use of ground water adverse effect on bodies,

Serial Heavy metal in Max Effect

No Ground water
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01 LEAD 0.05 gastro intestinal track ,Toxic plumb solvency diseases,
visual disturbance anemia, etc.,

02 CHROMIUM 0.05 Carcinogic acuity (cancer) can produce coetaneous and nasal
mucous membrane ulcer and dermatitis. hexavalent Cr
causes lung tumors.

03 COPPER 15 essential elements for metabolism, deficiency results is
anemia in infants, excess may results in liver damage

04 NICKEL May be carcinogenic, can react with DNA. Resulting in DNA

0.02 damage

05 MERCURY 0.001 Causes minimata disease also causes blue baby disease in
infants the colour of skin in baby is turn . Blue. Paralysis

06 IRON 1.0 Promote iron bacteria in water, bad taste, In trace is
nutritional

07 MANGANESE 0.5 Produce bad taste, Excess causes reduced metabolism of iron
to form hemoglobin

08 ZINC 5 Causes astringent taste and opalescence in water

Table 2- Sampling station in Raipur industrial area

Sampling place Sampling point number
Real ispat 1
Seeta sponge 2
Bajrang Alloys 3
Shivalic sponge 4
ommon drain -Nala 5
Chhokra nala industry 6
Kharun river up strem 7
Kharun river mid stream 8
Kharun river down stream 9

Table No- 3 Concentration of heavy and trace metals in Raipur district.
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Trace 1 2 3 4 5 6 7 8 9
metal
Lead 0.19 0.10 0.18 0.14 0.16 1.18 0.18 0.2 0.25
Cadmium | 1.20 0.20 0.50 0.40 0.90 0.50 0.01 0.04 0.08
Chromium | 0.02 0.012 2.01 0.10 0.09 0.06 0.024 0.028 0.08
Copper 5.0 2.02 3.10 1.20 6.02 4.20 10.52 20.56
Zinc 10.10 5.50 2.20 1.00 3.0 4.0 89'_01541 10.25 25.26
Iron 2.00 3.10 2.10 15.0 17.0 16.0 16.35 18.41 21.33
Manganese 22.0 5.02 2.10 2.10 5.0 4.0 1.02 221 23.16
Mercury 0.01 0.01 0.02 0.01 0.01 0.01 0.02 1.2 1.49

e MATERIALS AND METHODS

Selected sites:

Nine water samples were collected from Raipur district
in different sites in polyethylene containers which were
thoroughly cleaned with 1:1 HNO3 rinsed several times
with distilled water and dried in electric oven.

e RESULTS AND DISCUSSION

The occurrence of trace elements in natural and ground
water is affected both by hydro chemical factors, like
mineral composition of the rocks, soil characteristics,
etc., as well as by anthropogenic activities and likely to
show both temporal and spatial variation.

Copper: According to limits prescribed by various
authorities (WHO, ICMR, APHA, BIS) it was found
that all the samples collected from the sources were free
from copper, the average value of copper in all water
samples are much below the permissible limits but
copper is excess in S6 sample.

Iron: According to BIS and ICMR the maximum
allowable  concentration and the  permissible
concentration in drinking water in 1.0 ppm and 0.3
ppm, respectively. It is content of hemoglobin, so it is
very necessary for all living organism but in excess
promote iron bacteria in water. Iron is excess in S5, S7,
Samples of Raipur surroundings, Raipur district.

51

Manganese: The maximum allowable concentration
and permissible concentration of Mn in drinking water
is 0.5 ppm and 0.05ppm, respectively according to
WHO, BIS and ICMR (Satyanarayana and Shastri,
1983). Most of the water samples analyses had less than
100 ppb (0.1 ppm).

Zinc: Zinc is an essential plant and human nutrient. The
maximum allowable concentration and permissible
concentration of zinc in drinking water are 15 ppm and
5 ppm, respectively. According to WHO, ICMR,
APHA the average value of zinc in all the water
samples are below the permissible limit. The
concentration of zinc in all water samples is below
1000 ppb (1 ppm). Hence all the samples collected from
all sources are below from maximum permissible limit
for Zinc.

Nickel: The permissible concentration of nickel in
groundwater is 0.02 ppm. Remaining samples are
within the permissible limit. S5, S6, samples are out of
the limit.

Chromium: The maximum permissible limit of
chromium in drinking water according to WHO and
ICMR is 0.05 ppm. Small amount of chromium is
essential to mammals but in excess it produces harmful
effects. The obtained data shows that chromium content
in water is within limits prescribed by the various
authorities except slightly higher in S4, S5, S7 in
Raipur district.
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Lead: It is very toxic element, which accumulates in
the skeletal structure of man and animal. The maximum
permissible concentration of lead in drinking water is
0.05 ppm. According to WHO and ICMR almost all the
water samples had less than50 ppb of lead.

CONCLUSION

Systemic study of the chemical data obtained as results
of analysis of ground water samples from Raipur dist
and Andhra Pradesh are affected by one or more of nine
studied trace metals. At least 60% of the population is
still dependent on ground water sources for drinking
purpose, especially in outer city and distant villages.
According to the analysis of some water samples of
Raipur district of CG, the manganese, lead and zinc are
not found beyond limit, while copper, iron and
chromium are found towards little higher sides on some
places and nickel is found higher only in some areas of
Raipur surroundings ,but these metals are essentials for
our body metabolism. They play role of co-factor in
activity of enzyme. Thus to keep ground water free
from Cr, Fe, Mn, Pb, etc., and other ions the following
recommendation should be taken in to account.

1. Chromium enriched refuge should be properly
treated and then disposed off. Construction of ground
water structure on dumping sites or its immediate
vicinity should be avoided as Cr pollution relates to
point source. 2. Industries should be set up their
effluents treatment plants (ETP) independent or jointly
as per norms and should remain effectively operational
in order to safe guard the ground water for future
generation. 3. In agricultural excessive use of
nitrogenous and phosphates fertilizers should be
avoided so that it does not leach down to ground water
and deteriorates its quality.4. Mass awareness should be
generated about the over use of pesticides, its harmful
effects on quality of water and human health.
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. INTRODUCTION
An understanding of how a gymnast twists in the air
is still not complete, even in the mind of physicists
and mathematicians; however, the past decade has
seen much progress in identifying which of these
mechanisms are most effective or contributory to
successful twisting.

A major problem has been that, although the human
body must obey the laws of physics, it does not act as
a rigid system and therefore is not easily analyzed. In
fact, a survey (Frohlich, 1979) of the 59 physicists
who responded to a questionnaire, more than 56%
believed that a somersaulting diver could not initiate
a twist having left the board; something practitioners
have known to be readily possible for some time.

A paper was published (Leigh & Bengerter 1967)
which attempted, with the use of cinematography, to
demonstrate that coaches were poorly prepared in
basic theory because all in the study believed
(probably correctly) their divers and trampolinists to
have initiated their twists in the air, contrary to what
the authors believed the film to show.

The reasons for past difficulties are not hard to
understand. AIll "knew" that according to the
principle of conservation of angular momentum,
rotation could not be initiated in the absence of an
applied torque. Also until the late 1960s not many
aerial performances in the sense of multiple
somersaults with delayed multiple twists had been
seen; the common appearance of which finally did
challenge theoreticians to explain. Finally it may well
be, and the issue is far from resolved, that as many as
three or four twisting mechanisms are active during
one performance and that these mechanisms may
interact throughout a complicated twisting and
somersaulting performance.
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Before understanding the biomechanics of twisting in
gymnastics. we should know the principle of angular
momentum, which is simply stated as:

Angular momentum = moment of inertia x angular

velocity (AM = lw).

1. Angular momentum can be viewed as the
quantity of rotation a body has about some
given axis as a result of its speed of rotation
and the distribution of mass about the axis.

2. Moment of inertia (I) is a measure of how
the mass of body is distributed about the
axis of rotation. The further the mass is
away from the object, the larger the "I" and
vice versa. In fact "I" increases as the square
of the distance of the mass and therefore
small increase in distance can result in
relatively large increases in "I."

3. Angular velocity (w) is simply the stated
speed of rotation about the axis of rotation.

4, Since AM must be conserved (unless an
external force or torque is applied) the
product of "I" and "w" must stay constant.
However the human body can change
position in the air which has the effect of
changing "I" and thus "w." If a gymnast
tucks up in the air, "1" will decrease and then
so that "AM" will be conserved, "w" will
increase accordingly and vice versa.

5. No discussion of rotation is meaningful

unless axis of rotation is specified.

Angular momentum can be created only by the

application of an eccentric force, that is, a force that

at some distance from the axis of rotation. Such a

force is known as a torque and is most effective the

further that it is applied from the axis.

e TWISTING MECHANISMS
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For purpose of simplification, validated
twisting mechanism may be identified in the
following manner:

1. Torque twists
2. Non torque twists
(i). Zero angular momentum mechanisms
(a). Cat twist or two axis theorem
(b) Hula hoop or conical twist
(ii). Non zero angular momentum mechanisms

(@) Tilt twist
1. TORQUE TWISTS
Clearly the most effective twisting

mechanism is to apply a large torque relative to the
longitudinal axis during take off. The gymnast will
then have a considerable twisting "AM™" in the air and
then if the arms have been held wide (large "I"), "w"
can be increased quite significantly simply by pulling
the arms in (small "i").

For most twisting gymnastics skills the
application of torque during take off is the major
twisting mechanism.

2. NON TORQUE TWISTS

Two conditions can occur, the gymnast can
begin with total body "AM" equal to zero about all
axes or the gymnastics can begin with some quantity
of "AM" about one of the non twisting axes
(somersaulting or cartwheeling).

(i) Zero "AM" Twisting Mechanism
€)] Cat twist: It is possible to perform a limited
twist by varying the relative movements of
inertia of the upper and lower body, in
essences, successively twisting one part of
the body with small "I" against one with
large "I" which will therefore twist less in
the opposite direction.

o "B D VY

Figure 1.

(b) Hula Hoop: The simplest explanation is that
if a body part is used to introduce an
extraneous component of "AM," the total
body must turn in the opposite direction to
maintain the total "AM" at zero. The hand or
arms could be rotated overhead. But more
effective because of its mass is to use the
trunk in a hula hoop fashion. The total body
will respond by twisting in the opposite
direction about the longitudinal axis.

It is important to recognize that these
mechanisms under conditions of zero total body

"AM" provide only for a reorientation of the body in
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space while certain body parts are moved and that the

twisting action ceases immediately that the body

actions are stopped.

(ii) Non Zero ""AM" twisting Mechanism

(@) Tilt twist: If a gymnast has considerable
angular momentum about the transverse
(somersaulting) axis it has now been
established that the most effective
mechanism for initiating a non torque
sustained twist is what is commonly referred
to as the tilt twist. This took many years to
discover because it had been neglected that
"AM" is a vector gquantity, that is, it has a
magnitude component and a directional
component. For "AM" to be conserved both
components must be considered. The
direction of the angular momentum vector
during a somersault is along the axis of
rotation (left for forward somies and vice
versa).
The tilt mechanism requires the gymnast to
shorten one side of the body relative to the
other (by throwing the are, one up, one
down, or by side flexion or both). This has
the effect of tilting the somersaulting axis
away form the "AM" vector the direction of
which (in order to be conserved) requires the
body to undertake a compensating sustained
twist about the longitudinal axis as long as
the tilt exists.
Though this is not a mathematical paper the
simplified mathematics of what occurs can
be very enlightening.

Amt = AMssine
......... 1)

wit = ws (1s/1s) sine
(1)

where t = twist s = somersault J = angle of
tilt

Equation (I) gives the relationship of how much
twisting "AM" is induced by a given degree of tilt,
but equation (Il) is especially useful once it is
understood. If we assume that we wish to maximize
the speed of the twist (wt) then the equation tells us

the following.

1. wt will be larger, the larger the ws (the
speed of the initial somersault).

2. wt will be the largest if the somersaults are

performed in the layout position since the
value of Is/ls is maximized if the numerator
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is maximized and the denominator

minimized (a layout position in each case).
3. wt will be greatest the greater the amount of

tilts or the greater the amount one side is
shortened relative to the other since the
value of sine increases from 0 to 1.0 as the
angle o approaches 90 degrees. In other

words if the body tilts sideways (J = 90

degrees; sine = 1.) completely then the total

somersault is converted to twist.

The message should be clear. One of the
most effective uses of the tilt mechanism is in
multiple layout somersaults with late twists (i.e.,
double layout with full out) which gives a large value
of ws maximizes the value of Is/ls and perhaps the
sine because of the arch to hollow body position
change.

It has been demonstrated that in backward
somersaults the feasible tilt of 10 degrees will result
in a twisting speed of three twists for each somersault
forwards the feasible tilt is 20 degrees, which can
result in 5 1/2 twists per somersault.

CONCLUSION

It is likely that in most twisting gymnastics skills
there is an interaction of the wvarious twisting
mechanisms. Although the "cat twist" and the "hula
hoop" mechanisms were explained in reference to
zero angular momentum twists it is clear that they
may also be active in non zero angular momentum
twists. In these cases the "cat twist" likely assists in
initiating twist and the "hula hoop” mechanism
assists in and may be sufficient for sustaining it
although it is not clear if these actions can be
maintained consciously throughout a complex
performance.

In all cases, other things being equal, a torque twist is
the most effective twisting method provided it does
not aesthetically detract from the performance or
result in modification of other performance
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parameters (i.e., height or somersaulting "AM"). lon
delayed non zero "AM" twists the tilt twist
mechanism is the most effectively and the only one
that can create a sustained twist. It is the only in-air
mechanism that is certainly under conscious control
during the initiation and maintenance of complicated
twisting skills.
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Abstract: - Iron is an important mineral in our diets.
Although considered a trace mineral (one that is spinach
for different lengths of time in water. This will determine
how much iron has been lost from the spinach and also
give a good indication of which is the best way to cook
spinach to preserve as much of the iron as possible.
Sources of iron. The purpose of this investigation is to see
the effect in iron content of spinach through boiling of
deficiency condition known as anemia. Certain foods,
such as spinach cooked broccoli and cauliflower? are
natural needed in relatively small quantities), diets lacking
iron can contribute to the

Keywords: - spinach, oxalates spectrophotometric, iron,
absorption.
INTRODUCTION

Iron is one of the many minerals required by the human
body. It is used in the manufacture of the oxygen-
carrying proteins hemoglobin and myoglobin. A
deficiency of iron in the body can leave a person feeling
tired and listless, and can lead to a disorder called
anemia. Many of the foods we eat contain small
quantities of iron. The United States Department of
Agriculture states that 180g of boiled spinach contains
6.43 mg of iron. In this analysis the iron present in a
sample of spinach is extracted to form a solution
containing Fe**(Ferric) ions. To make the presence of
these ions in solution visible, thiocyanate ions (SCN")

are added. These react with the Fe*ions to form a
blood-red coloured complex:

Fe* (ag) + SCN™ (aq) — [FeSCN]?" (aq)

By comparing the intensity of the colour of this solution
with the colours of a series of standard solutions, with
known Fe3+ concentrations, the concentration of iron
In spinach may be determined.

MATERIALS AND METHODS

The standard solution of Fe*" ions was prepared
through ferric ammonium sulphate by conventional
method. 100 grams sample of spinach was boiled with
500ml of water for 10,15,20,25 and 30 minutes.
Volume of remaining water after boiling was measured
then bottled and stored in fridge overnight, keeping
solution at constant temperature before use in the
experiment.

In extract of boiled spinach usually iron is present as
Fe?*ions and Fe*'ions. Since Fe?* does not form a
coloured complex with thiocyanate, permanganate ions
are added to oxidize all the Fe?*to form Fe** ions. 10 ml
of 1 mol L™ of ammonium thiocyanate solution is
added to each 10 ml sample solution of spinach.

These additions are carefully timed so that all samples
react for the same period of time. The absorbance is
measured at wavelength of 480 nm for each coloured
solution using spectrophotometer.

RESULT AND DISCUSSION:-

S/N | CONCENTRATION OF Fe3 ABSORBANCE
+ions

1 0.1N FAS SOLUTION 1.80

2 .05NFAS SOLUTION 1.71

3 .O3N FAS SOLUTION 1.55

4 .025N FAS SOLUTION 468

5 .02N FAS SOLUTION .385

6 EXTRACT OF 10 MINUTE BOILED | .395
SPINACH

7 EXTRACT OF 15 MINUTE BOILED | .470*
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SPINACH

SPINACH

8 EXTRACT OF 20 MINUTE BOILED | .617

SPINACH

9 EXTRACT OF 25 MINUTE BOILED | .890

SPINACH

10 EXTRACT OF 30 MINUTE BOILED | 1.45

The above table shows that as the boiling time of the
spinach increased, the amount of iron lost through
boiling also increased. However the percentage mass of
the iron lost was not that significant because it was less
than 1% of the total weight of the spinach in all the
different samples. According to these results, only
small amounts of iron were present in the water after

boiling and although there seems to be an apparent
increase in the amount of iron lost through boiling, the
percentage different shows that this is not a significant
amount even though there was change present.

This suggests that spinach is able to retain majority of
its iron content during boiling of its leaves.

GRAPH -1 ABSORBANCE VS CONCENTRATION

1.5 \

0 T T T T T T T T T 1
0.1 0.05 0.03 0.025 0.02 0.016 .014 0.012 0.011 o0.01
GRAPH- 2
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The above graph shows the relationship between the
boiling time of spinach and the percentage of iron (I1)
in the 100gms of spinach boiled. The relationship
between these five averages seems to be linear and
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strong. In theory as the spinach boils for a longer
time, it will become more susceptible to the heat and
therefore lose its nutrients more readily then for a
shorter amount of time®®. From the results it is hard



Bharat Journal of Science Technlogy and Humanities

Volume - 1, Issue — 1, July — 2015

ISSN: 2454-6151 (Printed version)

URL.: http://www.cvruresearch.org

to judge whether it is linear or exponential trend as
the percentage are small and could have a gradual
exponential curve forming

CONCLUSION

From the data obtained and graph drawn, we can
conclude that boiling the spinach for longer length of
time have an effect on the iron content in spinach.
There is an obvious trend shown that as the boiling
time increases for the spinach there is an increased
percentage of iron (Il) in water. This shows that in
order to retain maximum iron in the spinach, it will
only need to be boiled for a short time before
consuming.
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Abstract- The growth of mining/industry significantly
contributes towards economic progress of the country;
however, it brings along with it a number of
environmental problems. Development process results in
more demand of iron hence mining of iron ore has
increased substantially in the recent past. Many of
environmental problems can be avoided, if the status of
the environment and impact of mining on the
environment are perceived at the beginning of the
mining. Dalli-Rajhara iron ore deposit area, spread over
Durg-Balod-Rajnandgaon Districts in Chhattisgarh State
has a large reserve of good quality iron ore. Some mining
in the area is going on and increase in the area of mining,
in this region, in near future, is inevitable. The present
studies have been carried out to evaluate the status of the
air environment and noise level in this region. Studies
were made for: sulfur di-oxide (SO,), nitrogen oxides
(NO,), suspended particular matter (PMy,) respirable
particulate matter (PM,s). Monitoring was done at 10
places for three seasons.In summer season the SO,
values were ranging between 6.4 and 9.2 ug/m® and NO,
values were ranging between 7.6t013.8 pg/m®.
Suspended particulate matter (SPMyy) values were
ranging between 100 to 280 pg/m® while respirable
particulate matter (PM2.5) were ranging between 36 to
94 pg/me.Noise level were recorded in summer season
during day time were ranging between 39.6 to 57.7
db(A) while in the night time the range was between
30.3 to 47.4 db(A). In rainy season the SO, values were
ranging between 6.2 and 9.3 pg/m® and NO, values were
ranging between 7.7t012.2 pg/m®. Suspended particulate
matter (SPMy,) values were ranging between 90 to 250
ug/m® while respirable particulate matter (PM2.5) were
ranging between 32 to 90 ug/m®. Noise level were
recorded in rainy season during day time were ranging
between 41.3 to 55.3 db(A) while in the night time the
range was between 29.8 to 46.6 db(A). In winter season
the SO, values were ranging between 6.4 and 9.4 pg/m®
and NO, values were ranging between 7.3to11.8 pg/m®.
Suspended particulate matter (SPMy,) values were
ranging between 90 to 260 pg/m® while respirable
particulate matter (PM,s) were ranging between 34 to
96ug/m®. Noise level were recorded in winter season
during day time were ranging between 43.2 to 56.9
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db(A) while in the night time the range was between
33.8 to 49.3 db(A). This baseline data on the
atmospheric environment of the area will be useful for
future evaluation of the impact of mining on the
atmospheric environment of the area.

Key words: Mining, SO,, NO,, PMy,, PM, 5, Noise.

I INTRODUCTION

Environmental impact assessmentis the formal

process used to predict the environmental
consequences of a plan, policy, program, or project
prior to the decision to move forward with the
proposed action. An impact assessment may propose
measures to adjust impacts to acceptable levels or to
investigate new technological solutions.The Ministry
of Environment and Forests (MoEF), Govt. of India,
has prepared laws on Environmental Impact
Assessment in India. The main laws in action are the
Water Act (1974), the Indian Wildlife (Protection)
Act (1972), the Air (Prevention and Control of
Pollution) Act (1981) and the
(Protection) Act (1986), Biological Diversity Act

(2002) [8].

Environment

There is perhaps a set of ‘core’ criteria that must be
met for an EIA system to work, and there may be
additional criteria missing from Wood’s list that are
especially appropriate and important for small

developing countries. [1].Various mining operations
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have a drastic and a strong negative effect on the
local environmental quality [7][8]. Mention about
some of the standards for discharging air and mine
effluent as well as environmental standards for India
are described. [5]

In India most of the iron ore are located below the

forests, Therefore, mostsignificantenvironmental
damagesduetoironoreminingare the destruction of
forest cover associated with the fragmentation and
destruction of wildlife habitat. Theironore mining,
through
exploration,exploitationandassociatedactivitiesaffecta
ir, water,land,flora&fauna of
whichdustisthesinglelargestairpollutant. Chhattisgarh
has about 18 per cent of the total iron ore reserves of
India. This state produced about 20 per cent of the
total iron ore production of the country in 2002-03.
The prominent deposits being those of Bastar and

Durg-Balod districts.

The present studies were carried out around the
Mahamaya-Dulki iron ore mining areain Dalli
Rajhara range. The area, located at a distance of 111
kms South-West of Bhilai Steel

connected by road.Environmental status study has

Plant,is well

been conducted within an area of 8 km radius around
the Mahamaya-Dulki iron ore mine, which included
the 10 villages where the air sampling and noise level

recording stations were located:

The villages selected for present studies were:

1. Dulki,2. Kambsur,3. Pusvada,4. Nalkalan,5.
Kumudratre, 6. Tuedand, 7. Dorba,

8. Kopedera, 9. Resuli, 10. Kalwar.
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The present studies were made to:
1. determine status of air qualityfor

i. SO,
ii. NO,
iii. PMyg
iv. PM,s

2. To determine Status of noise

¢ MATERIALS AND METHODS
In the present study the air andnoise, were analyzed
with standard methods. Air around the study area,
were analyzed by the methods following MoEF
(CPCB)[2] [3] [4][6]- Noise was measured by LT-
LUTRON, SL-4010 Sound Level Meter.

l. Methods for Analysis of Air

and Noise

i. SulphurDioxideinambientair:
Sulphur di-oxide in the ambient air
was determined at selected villages.
Sulphur di-oxide concentration was
determined by
ImprovedWestandGaekemethod [6].

ii. Nitrogen di-oxide in ambient air:
Nitrogen di-oxide in the ambient air
was determined at selected villages.

Nitrogen di-oxide concentration was

determined by
ModifiedJacobandHochheiserMethod[
6].

iii.  Suspended



Bharat Journal of Science Technlogy and Humanities

Volume - 1, Issue — 1, July — 2015
ISSN: 2454-6151 (Printed version)
URL.: http://www.cvruresearch.org

ParticulateMatter(PM, )and

Respirable Particulate Matter
(PMy5) inambient ajr: Suspended
ParticulateMatter(PM, ) and

Respirable  Particulate  Matter
(PM3.5)
determined at

ParticulateMatter(PM, )

in the ambient air were
selected villages.
Suspended
and Respirable Particulate Matter
(PM25)were
GravimetricMethod[6].

determined by

iv.  Noise:Noise level were recorded at
selected villages by LT-LUTRON,
SL-4010, Sound Level Meter both
during day and night in all the

seasons.

e RESULTS AND DISCUSSION

During the present studies status of the ambient air
quality and noise level of the study area has been
measured. Studies were carried out in three seasons
viz. summer, rainy and winter during the year 2014-
2015.

i. Sulphurdi-oxideinambientair
(Fig. 1.)

Sulphur di-oxide concentration was measured in
three different seasons, viz. summer, rainy and winter
at 10 different places. Sulphur di-oxide concentration
was found to range from 6.2 pg /m*to 9.4 pg /m® at
different places in different seasons. The minimum
value was recorded at Pusvada and Nalkalan villages

in rainy season, while the maximum value was
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recorded at Kumudratre village during winter season.
Seasonal average values for different places ranged
from 6.5 pg /m° recorded at Pusvada village in
winter to maximum 8.8ug /m3, recorded at
Kumudratre village in winter. Seasonal average
values for all the sites were almost similar between

7.4510 7.76 pg /m’.

Fig.1.:Ambient Air quality status For
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ii. Nitrogendi-oxideinambientair
(Fig. 2.)

Nitrogen di-oxideconcentration was measured in
three different seasons, viz. summer, rainy and winter
at 10

concentration was found to range from7.3pug /m’to

different  places. Nitrogen di-oxide
13.8ug /m’at different places in different seasons.
The minimum value was recorded at Nalkalan village
in winter season, while the maximum value was
recorded at Dulki village during summer season. The
average values for different places, ranging from 7.9
pg /mto 11.9 pg /mPwas found to be minimumat
village Nalkan in winter while the maximum was

recorded at Dulki in summer. Seasonal average
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values were almost similar between 9.38 to 9.46 g

Im?.
Fig.2.:Ambient air quality status for
NO2 (microgram/m3)
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iii. Suspended particulate  matter
(pmyg)inambientair (Fig. 3.):
Suspended particulate matter

(PMyg)concentration was measured in three
different seasons, viz. summer, rainy and winter
at 10 different places (Table-3). Suspended
particulate matter (PMjyg)concentration was
found to range from 90 pg /m®to 280 pg /m? at
different places in different seasons. The
minimum value was recorded at Kalwar village
in rainy season and Dorba village in winter
season, while the maximum value was recorded
at Dulki village during summer season. The
average values for different places ranged within
105 to 235ug /m®. The minimum average value
was obtained at Kalwar village in rainy season
while the maximum value was obtained at Dulki
village in summer season. Seasonal average
values were found to vary within a narrow range

between 145 to 153 g /m>.

Fig. 3.:Ambient Air quality status (suspended
particulate matter (PM 14) (ug/m3)
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iv. Respirable particulate  matter

(pm,s)inambientair (Fig. 4.)

Respirable particulate matter
(pmys)concentration was measured in three
different seasons, viz. summer, rainy and winter
at 10 different places. Respirable particulate
matter (pm,s)concentration was found to range
from32pg /m’to 96pg /m3at different places in
different seasons. The minimum value was
recorded at Kalwar village in rainy season, while
the maximum value was recorded at Dulki
village during winter season. The average values
for different places ranged from 36 to 88 ug
/m*The minimum average value was obtained at
Kalwar village in rainy season while the
maximum value was obtained at Kambsur
village in summer season. Seasonal average
values ranged within a very narrow range
between 54 to 61 pg /m°.




Bharat Journal of Science Technlogy and Humanities

Volume - 1, Issue — 1, July — 2015

ISSN: 2454-6151 (Printed version)

URL.: http://www.cvruresearch.org

Fig.4.: Ambient Air quality status of Respirable
Particulate Matter (PM ) (ug/m®)
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Noise level of the area (Fig. 5.)

Noise levelwas measured in decibel (db). in
three different seasons, viz. summer, rainy and
winter at 10 different places during day and night
time. Noise levelwas found to range from 29.8
db to 57.7 db at different places in different
seasons. The minimum value was recorded at
Nalkalan village in rainy season during night
time, while the maximum value was recorded at
Dulki village in summer seasonduring day time.
Decibel is a logarithmic unit, hence, values
obtained in different seasons or the values
recorded for different places cannot be averaged.
However, seasonal values were averaged only to
get an idea about the season having higher or
lower noise levels. The averaging shows that
both during day as well as night time noise

values were higher during the winter season.

Fig.6.:Noise Level status at day time.

63

NOISE LEVEL, db (A), DAY

PLACES

TIME

1 T P
g . o _ —&— Summer
° PR R SN

. BT S i
4 NN a o Qg)% —— Rainy
5 —a&— Winter
-
L
[%2]

Fig.7.:Noise Level status at night time.
DISCUSSION
Sulphur di-oxide concentrationin the air of study

% is far below the

area, ranging within 6-10pg m’
prescribed upper limit of tolerance of 50 ug m™. The
presently obtained values for the sulphur di-oxide,
thus indicates very clean air with respect to this
component of the air. Nitrogen di-oxide
concentration ranging between 7 to 13 pg mis also
far below the prescribed upper limit of tolerance of
40 pg m®. The air is thus clean also with respect to
the concentration of nitrogen di-oxide. Suspended
particulate matter of 10 p diameter (PMyg) has the
concentration range of 110 to 280 pug m™. This is

sufficiently higher to the prescribed limit of 60 to 100

ug m*,

permissible limit appear mainly to be due to non-

The values, sufficiently higher than the

metalled roads around the places at which the
samples were collected. The suspended particulate
matter of the size 2.5 p in diameter had the
concentration of 32 to 96 pug m™. Like the PMy,, the
concentration of PM,s is also higher than the
prescribed upper limit of tolerance of 40 ug m™ This
higher concentration is highly undesirable, because
this fraction of particulate matter can easily enter the
lungs and can get deposited in the alveoli of the
lungs. This deposition is hazardous as the deposition

can cause development of sclerosis in the lungs.
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Maximum noise level of 57.7 dB (A) during day time
was recorded in summer season for village Dulki is
very close to the permissible limit. The day time
noise levels for other places being lower than this
noise level are almost lower than the upper limit of
the permissible limit of the noise. The values, thus,
indicate that the area is relatively calm. The night
time noise level, automatically were lower than the
day time values but the permissible level of noise for
the night time is also lower. The observed values
were higher than the permissible limit for some
places but were generally lower than the permissible
limit for most of the places. Thus the area of study
can be considered to be calm during night time also
in all the seasons of study viz. the summer, rainy and

winter seasons.
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Abstract: These two plants A. paniculata and M.
concanensis are widely cultivated in South East Asia for
their medicinal properties A. paniculata belongs to the
family  Acanthaceae, Genus-Andrographis, Species-
paniculata.Moringa concanensis is widely used in South
East Asia as nutritional suplliment.

Both are well known for their antioxidant activities. In the
present work their chlorophyll content, phenolic content
and antioxidant properties.

Keywords: King of bitters, Antibioticproperties,
Antipyretic, DPPH radical scavanging activity ,Dental
problems, Hepatostimulant, Blood purifier.

I INTRODUCTION

These two plants are different in their taste due to their
chemical constituents in different quantities. A.
paniculata contains lactones, diterpenoids, glycosides
[1]. M. concanensis is a good source of proteins, Ca,
iron, beta carotene converted into vitamin A in the
human body [2]. It’s seeds oleic acid contents are better
as compared to the other oils.[3]

¢ Material and Method

1. soil correction by fly ash: Fresh fly ash from NTPC
Korba was sun dried during the field experiments for
the plants. A. paniculata and M. cancanensis. Fly ash
amended soil showed rise in pH, soil conductivity,
available P, organic carbon and protease activity. This
protease activity hydrolysed protein into simple
amino acids. Plant roots took it and synthesized its own
protein [4]
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The activities of amylase and invertase in soil (mg
glucose g™ soil h™). Soil respiration increased and
morphological parameters like root length, shoot length,
leaf area and leaf counts and plant yield increased as
reported by other authors in Ground nut, radish etc [5].
2. Chlorophyll estimation: The Chlorophylls are the
essential components for photosynthesis and bioactive
compounds in the leaf of . A. paniculata and M.
cancanensis [6].
Principal: - Chlorophyll is extracted in 80% acetone
and absorption at 663 nm and 645 nm in
spectrophotometer as —
(1). mg chlorophyll a/g tissue =12.7(Aggz - 2.69(Agss) X
/1000 X w)
(2). mg chlorophyll b/g tissue =22.9(Agss - 4.68(Agsz) X
V /1000 X w)
(3). mg of total chlorophyll /g tissue =20.2(Agss +
8.02(As43) X V /1000 X w)
Where A = Absorbance at specific wave length

V = Final volume of chlorophyll extract in 80%
acetone

W = fresh weight of tissue extracted
Phenolics estimation:- Total phenols in A. paniculata
and M. concanensis is done by using Folin-ciocalteau
reagent [7]
Principal:- Phenols react with phosphomolybdic acid
in Folin ciocalteau reagent in alkaline reagent to
produce molybdenum blue reagent .
It is important to note that phenolic compounds in oil
seed and grains in some oil seeds and grains due to
chlorogenic acid . It is range exceeds 2-4g /100 g it
matters .1t is to be removed [8].
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Picture No. 01
Family : Acanthaceae
Genus : Andrographis

Species : paniculata
Common name : Kalmegh

Picture No. 02
Family : Moringaceae
Genus : Moringa
Species : concanensis
Common name : Konkan

e Antioxidant measurement fruit extract were collectively used . Results are
compared ahead. Results are described ahead.

DPPH activity was calculated using the formula
Presence of inhibition of DPPH activity =
(' Absorbance of control - Absorbance of sample /
Absorbance of control )* 100

Procedure :- The antioxidant carried out in the plant
materials as described below.
The decoloration due to reaction of antioxidants with
stable free DPPH free radicals was measured
spectrophotometrically. In A. paniculata leaf, stem and
RESULT AND DISCUSSION
Table No 1 Chlorophyll content in the leaves of A. paniculata and M. concanensis in mg/g

S.No. A. paniculata M. concanensis

1 75.87 59.75

Table no 2 Total phenolics :- In the leaves of A. paniculata and in the flowers of M. concanensis in mg of Gallic acid
equivalent

S.No. A. paniculata leaves M. concanensis flowers

1 70 mg 4.912 mg/g

Table no 3 Antioxidant property is due to phenoic contents in the plant parts. According to cal. et al (2004) there is a
positive linear correlation total phenolics and antioxidant property .[9][10]_So antioxidant properties A. panicullata and
M.concanensis in mg of Gallic acid equivalent.
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S.No. A.panicnala leaves seeds etc[11][12] M.concanensis fresh flower in ethanol water extract
[13][14]
80% 75%

The chlorophyll estimation suggests that A. panicalata
has higher is higher as compared to that of
M.Concanensis

Accordingly the phenolic contents of A.paniculata is 70
gm of Gallic equivalent and that of M.concanensis is
4.912 mglg

So according to the studies of Cal. Y.et al the
antioxidant property is higher as compared to that M.
concanensis.

So, A. paniculata is antifungal, antibacterial and blood
purifier, used in the treatment of leprosy, gonorrhea and
seasonal fever. According to Shri M.D. et al.it inhibits
cell cycle progression in human colorectal
carcinoma.[15].

Similarly M. concanensis is widely used in India as
analgesis, potential antitumor, antifungal, diuretic, used
in ophthalmic prepration, veneral affection and lipid
disorders.[16].

Finally, Antioxidants are New Generation Therapeutic
base for treatment of polygenic disorders. Free radicals
are reactive [O,']-and its similar counter parts. Others
are [Rs’], [NO’] free radicals these are generated
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Abstract- A study of nonlinear pressure pulse propagation in a
Systemic Artery of a man has been done using nonlinear
transmission line model. Model has been used to simulate
steeping of pressure wave from Aorta to Brachial Artery.

(cv)

(IndexTerms-  cardiovascular nonlinear

transnmission line)

system,

The applications of transmission line theory are well known
in various fields of engineering and physical sciences. Apart
from this the theory has also been applied successfully to
other fields, like in Haemo- dynamics etc. There has been
considerable interest in transmission line model of Haemo-
dynamics in arterial tree [1]. Depending on aim and required
accuracy in research, models of different dimensionality has
been developed. In zero dimensional or lumped parameter
[2,3] models a uniform distribution of variables like
pressure, flow rate in any compartment of CV system is
assumed. In higher dimensional models variation of
parameters in space and time are taken care. For study of
pressure wave transmission in cylindrical arteries one
dimensional model is more appropriate. Apart from lumped
parameter models, transmission line models are developed
to describe pressure flow relationship, pulse wave velocity
in arterial tree. Because of its higher precision, lower
calculation complexity and broader adaptability, distributed
transmission line model has been accepted widely. Since the
first distributed transmission line model of human arterial
tree was proposed by MacDonald and Taylor, [4-6] various
transmission line models of human arterial tree have been
developed and applied to analysis of pulse wave
propagation in human arterial tree and haemodynamics [7-
11]. The earlier electrical circuit models used passive
components (resistors, capacitors, inductors) to model
arterial system [12,13]. With the growing availability and
increasing complexity of computers, in subsequent years,
models are simulated on computer with more flexibility
including nonlinear behavior [14-20]. In a work on human
arterial system LR John [21] developed mathematical model
based on electrical transmission analogy for calculation of
peripheral impedance.

In this paper a distributed transmission lines model
is used to study arterial system [13,14,22]. The electrical
equivalent parameters of arterial segments are obtained by
considering a short uniform arterial
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segment of length Az carrying an incompressible
irrotationalnewtonian fluid in the z direction, which causes a
drop in pressure, Ap . Artery is assumed to be pure elastic
axi-symmetric cylindrical tube. Navier-Stokes equation for
flow of blood in cylindrical co-ordinates is

0& +V A

10dp u[92v 10v a2y
R At e O

vy _
+Vzg— p oz p Lar? r or dz2
Here p is density of blood and p the viscosity. v, and v,are
components of velocity in r, z direction. Since the flow is
taken to be unidirectional along the z direction and the
velocity gradients along the direction of flow are very small,
so all terms in LHS of above equation except time
derivative can be ignored. In this study Poiseuillian flow is
taken for the viscous term [23]. One gets on solving
N @
where Q is rate of flow, r is internal radius and s the area of
artery. The quantity L= S called inertance per unit length

represents inertia of blood. The term :T‘; =R represents

resistance to flow per unit length due to viscosity. Using
equation of continuity we get

_%e _dsop
dz dp ot +Gp (3)

where G is leakage per unit length. The expression Z—Z =Cis

called compliance per unit length and is shown to be equal

2(1—(52)1|:r2 . . . .
to ————, where o is Poisson ratio [22]. Then equations

Eh
(2) and (3) take the form
dp_, 9Q
— E—L ; +RQ(4A)

2Q _~dp
_B_Z_C at +Gp (4B)
Using the analogy of input voltage and current for the
pressure and flow within a fluid, equations (4) become
hydro-electric analog of following telegraph or transmission

line equations [18,21]
— o2 4RI
0z at

al av
—Z=CZ +GV
0z at
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The series inductance (L), the series resistance (R), and the
shunt capacitance (C) values per unit length in the
transmission line equations are given by corresponding
arterial parameters given below

L=p/s=p/mr (5A)
R = (8u)/mr* (5B)
_ds Z(I—Gz)nr3_3nr3
e TR

takingo =0.5.Fig 1 represents transmission line analog of
short segment of artery of length Az over which the pressure
and flow rate changes by AP and AQrespectively.

Resistance term is proportional to (1/r%),
compliance term is proportion tor3, inertanceterm
proportional to (1/r%). It means for large vessels (e.g. aorta
and major arteries) resistance term is small as compared to
inertance term. Compliance is mainly determined by larger
arteries like aorta. So, one can ignore resistance term in
study of pressure wave up to brachial artery to a reasonable
approximation. Also it is assumed that there is no leakage of
blood which is equivalent to take G = 0. Then equations (4)
reduce to

P aQ
_Z = E (6A)
2Q P

_B_Z :CE (GB)
\

Under the condition of subject at rest, heart can be
treated to be in steady state, and as a consequence of this the
arterial system can also be assumed to be at steady state,
neglecting transients. So steady state transmission line
equations can be used. We seek the solution of two
conductor transmission line equations (4) corresponding to a
small length of artery depicted in figure-(1).

Qfzt) RA= A= Q(z+Az, t)
+ t
Plzt) GAz = CAz ==  p(+az )
< Az ol
Fig1 A
transmission line analogue of small segment of artery

The problems of calculating pulsatile patterns of
pressure and flow in the arterial system are complex. A non
linear temporal variation of blood pressure and flow rate
takes place at the root of aorta when blood is ejected from

69

left ventricle. These variations produce complex pressure
pulse patterns that are propagated throughout the arterial
tree. For the analysis of these patterns, some factors must be
taken care. The force that initiates the transients is itself
very complex; the velocity of ventricular ejection increases
rapidly with the opening of the aortic valve, then declines
slowly to reach a negative nadir with the closure of the
aortic valve. The distensibility of the walls of the arteries
receiving this positive increment of pressure and flow has an
important influence on pulse patterns. This physical
property of the arterial wall is also responsible for changes
in configuration and velocity of the transients as they pass
over the arterial tree. The pulsatile patterns are further
distorted by frictional losses and by the branching and
tapering of the arteries. The resistances to forward motion of
blood through the distal arteriolar beds also have their
effects on the arterial pressure and flow pulses.

Inertance and compliance both terms are dependent
or radius r of artery, which itself depends on pressure so L
and C are function of P. Also the arteries are tapered i.e.
their radii change as one moves away from aorta. So L and
C depend on distance z from root of aorta also. Coefficient
of elasticity E which is generally assumed to be constant is
actually not so. Value of E changes as onemoves towards
peripheral bed. So in transmission line equation L and C are
not constant but depend on z and P. Equations (6) then
become

dP(zt) _

Q(zb)
az =LP) at

(7TA)
dP(z,t)

3Q(zt)
az =C(P) at

(7B)

Now effect on pressure wave pattern will be
contributed by all above factors. As their contributions are
not large, in this work theseare treated as additive. Some
simplifications are introduced. Blood vessel is
approximated with a long straight, circular cylindrical
elastic tube (ignoring tapering) containing homogeneous
incompressible viscous blood. Inlet of tube is considered as
source of observed wave form i.e. aorta. Arterial junctions
are not included in modeling. When the tube is disturbed at
one place, the disturbance (wave) propagates along the tube
with a specific velocity which is characterized by the
geometry and the properties of both, the fluid, and the tube
under consideration. When the wave amplitude is small and
the wavelength is long, compared with the tube’s radius R,
the flow can be considered as one dimensional.

Now an equation relating vessel cross sectional
area and pressure must be adopted. Constitutive
relations for arterial wall material and the consequent
pressure area relationships have been extensively
investigated. Although arterial walls are known to be
composed of a material that is to some degree nonlinear
visco-elastic and Anisotropic [24] but a linear-elastic,
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incompressible membrane model of the vessel wall was
assumed to be adequate. For an incompressible elastic wall
material (Poisson’s ratio = 0.50)

Dh = DO ho (8)

Where D, and h, are the vessel diameter and vessel wall
thickness at zero transmural pressure. Using (7) and the
method of analysis for stresses within the walls of thin
walled vessels, the following area-pressure relationship is
obtained [25]:

A1 PDg
E—__m”‘(“rho_y) ©)
hoY

Where Aq is the area of the vessel lumen at minimum
pressure, E is the effective elastic modulus.

Now
_ 3mr3 _3nr03
C= 2Eh and Co T 2Ehg
or
=ty ¥ he o(m)' o (Rt (A
C/Co = (/ro) h _(rg) - (Do) - (Ao)
Or
C (142 & (1428
c hyY/ hoY
=1+2bP
_ZDO — 4—[‘0
Where 2b—ho—Y = v
L =p/mr2  will be also be pressure dependent. In this

calculation we have taken only effect on compliance which
is more dominating term. It means L is taken constant.

As can be seen from tablel a typical value of ;—0 = 6 can be
0

taken. Value of Y is 4x 10° dyne/cm?. It is equal to 3x 10°
mm of mercury. It will facilitate to take unit of blood
pressure as mm of mercury.So we get 2b = 8 x 1073, Typical
value of speed of pressure wave in human arteries is app.
500 cm/sec. [21] so time delay to brachial artery is
approximately 0.08 s.

Table 1 (Ref 21)
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s.n | Nameof | Lengt | Radiu Wall ro/h

artery h (cm) | s(cm) | thickness(cm 0
)

1 | Ascendin 4.0 1.45 0.163 8.9
g Aorta

2 Aortic 2.0 1.12 0.132 8.5

arch

3 Bracho 34 0.62 0.086 7.2
cephalic

4 Axillary 6.1 0.36 0.062 5.8

5 Axillary 5.6 0.31 0.057 5.4

6 Brachial 6.3 0.28 0.055 5.1

7 Brachial 6.3 0.26 0.053 4.9

8 Brachial 6.3 0.25 0.052 4.8

9 Brachial 4.6 0.24 0.050 4.8

St

Figure 2-Equivalent circuit of a transmission line model
of artery with nonlinear inertance L (P) and non linear
compliance C(P) per unit length.

As the amplitude of the pressure P and the blood
flow rate Q increases, the nonlinear effects cannot be
ignored. In this condition the compliance C and inertance L
per unit length are no longer constant but are function of
the pressure. Instead of the linear partial differential

equations (6) we have a system of first order nonlinear diff.

equations
or _ _ 99
a_z = L(P) It (113.)
°0Q _ _ ar
Pl Cc(P) o (11b)

Equations (11) have a solution of the form

P=flz+LCP] 7Y (12)
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And velocity of propagation

1

1
JLCO(1+2bP)  VLCO (1

of a waveform is pressure dependent.

[LC(P)]‘% = —bP) (13)

In present study we obtained in vivo pulse at aorta
and brachial artery. Recorded pulses are shown in fig (3).
There is steeping of pulse as it reaches brachial artery.
Peaking of pulse can also be seen. It is found that steeping
can be explained by introducing pressure dependent
nonlinearity in compliance tube.

From equation (10) the compliance C(P) increases
with increasing pressure P, the high-pressure parts of the
waveform will propagate slower than the faster moving low
pressure parts. Qualitatively, as time evolves, the peak of a
pressure pulse lags behind the bottom, and a wave with a

steepening back, can develop

(a): Aorta

§
|
|

)

AT

A

| 1 |
|

\ - ‘ ;

i

|

(b) Brachial artery
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Fig (3)- In vitro time variation graphs of pressure wave at
(a) aorta and (b) end of brachial artery
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[Average slope of ab at t=0 (at Aorta) = 9.33 ]

12

10 +—

. t=0.08s

b

kig S:Eraplallof pnéssurqlapulse; byrrhlgdelilalg at brachial
artery

[Average slope of ab at t=0.08 (at Brachial artery) = 9.47]
RESULT AND DISCUSSION

The nonlinearity produced in compliance due to
distensibility leads to the steepening of pressure wave in
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artery to a reasonable extent. In this work nonlinear
behavior of inertance is not taken in to consideration. The
authors propose that this factor also contributes to pulsatile
pattern. The generalization can lead the simulation to closer
to reality. Peaking of pulse, as it propagates in arterial
system is not explained by this pressure dependent
nonlinearity. It is hoped that it is possible to simulate if
dispersion and nonlinearity both are taken in to account.
Tapering of artery also affects the pattern. But its inclusion
makes the problem complex. Howeverstill the study
ofprofile change of pressure and flow rate pulse through
cardio vascular system with proposedassumptions may
prove to be an important diagnostic tool. Hardening of
artery will produce the pulses which do not significantly
change their shape during propagation.

REFERENCES

[1] Yubin Shi, Patricia Lawford and Rodney Hose (2011).,Review
of Zero-D and 1-D Models of blood flow in Cardio vascular
System, Biomedical Engineering on line10.33

[2] Tsanas A, Goulermas JY, Vartela V, Tsiapras D, Theodorakis
G, Fisher AC,Sfirakis P, (2009)The windkessel model revisited:
A qualitative analysis of the circulatorysystem,MedEng
Phys31(5):581-588.

[3] Westerhof N, Lankhaar JW, Westerhof BE, (2009) The arterial
windkessel,MedBiolEng Comput47(2):131-141,

[4] McDonald DA, Taylor MG, Hydrodynamics of the arterial
circulation, ,( 1959)ProgBiophys BiophysChem9:105-173.

[5] Taylor MG, (1957)An approach to an analysis of the arterial
pulse wave I. Oscillations in an attenuating line, Phys Med
Biol1(3):258-269,.

[6] Taylor MG, (1957)An approach to an analysis of the arterial
pulse wave Il. Fluid oscillations in an elastic pipe, Phys Med
Biol1(3):321-329,.

[7] Avolio A,( 2009) Input impedance of distributed arterial
structures as used in investigations of underlying concepts in
arterial haemodynamics, Med BiolEngComput47(2):143-151,.

[8] Ferreira AD, Barbosa J, Cordovil I, De Souza MN,
(2009)Three-section  transmission-line arterial model for
noninvasive assessment of vascular remodeling in primary
hypertension, Biomed Signal Process Control 4(1):2-6,.

[9] Hemalatha K, Suganthi L, Manivannan M, (2010)Hybrid
cardiopulmonary model for analysis of valsalvamaneuver with
radial artery pulse, Ann Biomed Eng38(10):3151-3161,.

72

[10]

[11]

(12]

(13]

(14]

[15]

[16]

[17]

(18]

(19]

[20]

[21]

[22]

[23]
[24]

[25].

Leung M, Dumont G, Sandor GS, Potts JE, Estimating arterial
stiffness using hypertension, , (2009) Biomed Signal Process
Control 4(1):2-6.

Zhu YM, Sprague BJ, Phernetton TM, Magness RR, Chesler
NC, (2009)Transmission line models to simulate the impedance
of the uterine vasculature during the ovarian cycle and
pregnancy, Eur J ObstetGynecolReprodBiol144:5184-S191,.

Jager, G. N., Westerhof, N., and Noordergraaf, A. (1965):
‘Oscillatory flow impedance in electrical analog of arterial
system', Circ'. Res., 16, pp. 121-133

Westerhof, N., Bosman, E, Devries, C. J., and Noordergraaf , A.
(1969): 'Analog studies of the human systemic arterial tree',
J.Biomech.2, pp. 121-143

Snyder, M. E, Rideout, V C., and Hlllestad, R. J. (1968):
‘Computer modelling of the human systemic arterial tree',J.
Biomech., 1, pp. 341-353s

Rains, J. K., JaAFRIN, M. Y., and SHAPIRO, A. H. (1974): 'A
computersimulation of arterial dynamics in the human leg', J.
Biomech., 7pp. 77-91

Avolio, A. R (1980): 'Multi-branched model of the human
arterial system', Ned. Biol. Eng. Comput18, pp. 709-718
O'Rourke, M. F., and Avolio, A. P. (1980): 'Pulsatile flow and
pressure in human systemic arteries, studies in man and in a
multibranched model of the human systemic arterial tree', Circ.
Res., 45, pp.363-372

Lacourse, J. R., Mohankrishnan, G., and Sivaprasad D,
K.(1986): 'Simulations of arterial pressure pulses using a
transmission line model',J. biomach.,19. pp. 771-780

Mcilroy, M. B., Seitz, W. S., and Taroett, R. C. (1986): 'A
transmission line model of the normal aorta and its branches',
Cardiovasc. Res., 2D, pp. 81-587.Vo

Taylor, M. G. (1966): 'Wave transmission though an assembly
of randomly branching elastic tubes’, Biophys. J., 6, pp. 697-
716

John LR: Forward electrical transmission line model of the
human arterial system. Med BiolEng Comput2004, 42: 312-321.
Noordergraaf, A, (1969) Hemodynumics.
BiologicalEngineering(Edited by Schwan,H.P.) McGraw-Hill,
New York.

Fung YC: Bio dynamics: Circulation 1984.

Attinger F.M.L. (1968) two dimes, and In-vitro studies of
femoral arterial walls of the dog. Cir. Research 22, 829-840.
Streeter VL, Keitzer WF, Bohr DF: (1963) Pulsatile Pressure
and Flow through Distensible Vessels. Circulation Research,
XI11: 3-20.



Bharat Journal of Science Technlogy and Humanities
Volume — 1, Issue — 1, July — 2015

ISSN: 2454-6151 (Printed version)

URL.: http://www.cvruresearch.org

AR B RITH MR D TP ?

3eTPT Udl
forrmreger, B fawmr
.79 HThIR AT

IR B

. 99 R 9af 3R U Segifas

ARATY AR TS WA & UF Agdqul 3 § Rorva) s
T RN P A € B B 1 STel de 9RO FETS BT U
el @1 Refd o) 9= 81 & | e fig, 99 4 genl &
g § N B, B G v F gHY BT gl A T 2 g HR
g ¥ & &N @1 gey @1 gl ®Er T gl gn—dR
TfreTel, SHU BTl Tl FAHTd # 398 AfER foad T iR
gesl @ gor # g Refy § firme o 3% W e
AR fader A form Tr 21 SN eI # qw H qifae
IR AMIfT® &3 § SN o &l | AT guRS! Ud Sl &
e Rt @ Rt &1 gues & &R /r | g%t @ 9t | Rt
F Rafy # Fh gurR gam 2|

A PR & forg <o ¥ o a1 auf § 78 A ToR oS,
SIq e @1 wrETed 7 R I B Sgford @) A em | SIfAe
TR 3R Folel W JAER & RgeTs [ U I TSl gl |
U g2 dgd Gfdd X drell o1 | ool # afidie & SR Uh
TR aifereT & gl # A dwh W o o, TR I TR SR
el § &% | 39 dIferdT o qa B SIRY W YR GHST BT ST
fe@mn g

SR Afger fad v g1t €1 # w9ram ® @ik 89
A% W ITAY 3fibs I © P AT, gwuni A 5

foerar @ M8 78 21 W H HA9 270 HIS ARAN FACH T AR
U &H W URIR FAH € | T8l Ib q¥ § Afgersl B gRen
P FaATA &, BT AT &, Afhd I8 RGAR TR AR 8T | 2|
2009 # HERIE & ITAH & qaTGd 30 ARG AS(HAT DI TBY DI
TE 5 | 90 B W® AR A gdd & T | RHA A
FRN BT BT © b 1971 F 2012 & 419 A & AHAl H 880
BRI 9GI%T §s & A A9 aul H BT YO BT B 12 PRIS
Al o gY ©, ¥sl 9% f& gl saret @) s6 Wi gRem
PRUT A Th Plefol T8l ST | B A 9 TR ARRAY g8 Bl
afedd) ©) A= 8 S B

73

AT R A B wEEaT B SReR I R, afe sifeRaa
PIIET JE & [ I T ¥ PR eI b JeA! BT RISGR 71
A B | WRA H AT T B, 9 fIarg, <2, uell, <aeril, ofiR
fouarel & Ui TI—gfc SR RO WRR & 7W R AR SR
F T W& A YIS BT A5 FHer o S 7 | BRI A
T & e e O R STed BN aWl AR B e 9
R BT @M BN | AN Uge I8 A1 § P AR, wWrEaaw sk
AR B R € AR wered s |

e 9 WeRar & I@E & 99 <9 F - Sgud BT Hrel
FH B b qO 9 8T & | AN 8 b <9 H &R I 50 AR
FIfered S9F & T of U | - B B URT e # SR
< 9Tl IE A it Ry B B SR BT U @ g W
Qe Ff 7 ? doe— Ra SN st § & 98, 9€he 9 el
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RUT TOIRRANE & AR Q¥ § &Y a§ 50 ofE@ AT YOI Bl
U BT B YO weror Hae fioaeie), srffae 1904 § AT
o T o7 |, Af%d 3@ 9% 98 BrTen § & Wfha ¥ "ERTg H
T W G G B qIevr H g 9 A 37s o P yer aderor
P g1 S 8 BOIR THUTT BRI T o SH 7999 TGS o |

TFRE] SCeRMd & Gared g # &R 15 A9vs H e Afa
ardie a1 el UBR & e & ReR B 8 | & e ood
7 Arg AEAN gepH B ISl sl &1 RUIE @1 gue use I8 ©
5 40 BN RAT AN ofy @ yareT @ ReR Tl € aw
MHST O 99 ¥ W9 TRe R 7 A M9 & 50 FhRON H W UH
& gfer & ugear 2

AfeaT ARPRI B U o7 qTell Ueh JRMET AT &1 9 Paal
2 & wra Aftanet & fau @ R @ 99 GdRae <9 2
A, BT 3R Wfheae & 899 U8l 8 | WRAI &S
<fear oMY vae, &N &1 il wuvr (RreermH) AffM 1986 qen
ool R w2005 § gRem @ qHM wiawd 2, offd dgh
AR B M d AEm 2 | WA W fartad @ '
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IOR G # BIE FAR 8] BT W I§ ASRI aF & W 2
g gemal # U AWl W @ @ o wrfRel warEr @
AR & | HE IR @RI B ¥l § gerdgie DA 59
FAAES g <7 &, o AR @ 9T 3R 98 SRt @ | Rerfa
# 99 B& AR 99 @ H IG5 A | onfl A1 wEeT § gy
g AFRTEAT BT 2 fidRT R A geveyg R el g ol
BT & T IR & " & fog 9T @1 & I g gaored
SUR &R Il B AR &% @Y garmd iR dexuell wied off
IO S dfeT T 9GP B § A P RGRem H
SOTHT R Ad B |

forfar @) wreRa 7 AT w7 9 ARt & aeRt & fag 92
FifT &1 gEu fFar 21 ey iR ds wfear |fear § werS
95l1d W ARl AWBR BT T MM et ® =2 0+ 91 B B
foU R & HehaT TsaT | S RUE W GERAT & Hridr
B B el # wra 1 ¥ g THH @ 24 B B AR ol
SRR B RN, Feuee § g4 R 1 & Ama # 17 An
Pl A TS AT 500 A W 31TH BN H IS BRIEN A 2
% R B & Reol 9 T8 8 WO | 9N SUR & d€ W
AfEerell & RIaTh IR 3T F81 9 B, Fife 84 ol A/l W)
PRATE! PIAT BN AMINTD I&eld 3R HF H IR | AAIID
TR W B Wl KR R BE-—BERN $ GAFT & G996 < B
fora IR—dR IS & WR FEEAr @ wreEr der g | S @
R R & AR B gl 7 @ AT 3 g | s6e
ISl gee W AINE Ml Al R RN d_RE @ oW
S B

TRaR® Td TaeRe THRN AESTe GEe & 8 foraer
I T @ H IR gD 7 | 390 JfuRad REAl o v aEn
& gwut @ qfter § e B @ 7 | guft aRd e #
H—goul & ARHR & FEEar W) GR R @y § AR f @ e
SR AT anfe # S Wag T o Wikt 81 REal @ v w9 9
W AT AFT AT § AR S PR BT PRI BIAT BT ©
gl R A B e € S9! W qferd /e w8 1 R
I WAt H, eREHE #, waq i, O @sE § W Y SR AR
|BE WY AERAl w3 S UGR [E st @ fafg @ smen
B I 2 R TeR Ue Teeell 9@ Wifha @ ol | 98y 6ER
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# ST BT BT gHY B e B Twe WeR T8 B T g
W B IR TOY AR ANIRG 5H B B B, g T8 BRI BT
TP foIg BR # ruHre A ST 2 SR Sl A 8§ S99 A @l
UL BT S 2| W FAT T BOS G AT BRI gHY FIA
F w0 F AT AU GO § WG IE I R A Rl B oY el
fd o 2 | uRaR # iR SHD I} @ wEf kg om # 0
Rt @1 oTUe gwy & Jeaqul e AR 2 |

Sa Reat &1 wries R OH & q #) fRar 81 &R a8y ofaw #
S8 B ff YBR S INRE P STUET R B TS B Al S
JISIE Siiad | o1 o & R’ 7 7 FE BRO 7 f IRa #
a9 orifad = T8 [, R T Iod § WRieR T8 §Y
| el @ Reafd o1 guRA & ol §5 YUR ATl b1 g
frar | 20 9 9 & URMG i # AlZen AeAl B I g8
e Ioiite AESR @1 ART @1 | 1917 # FRINHT T, T
fafeer wifeharie & Rl @ goul & ¥9F FafeR @1 Fi T @) |
1921 ¥ Hu=1 ud Rifé wfeanetl &1 aqeq &1 afveR < &
|

Tl S A A Rl & wofoe IfeRT W e AT &R wadEan
JiaTer § ST URT BIdR B Afgerail 7 AN o | wadarar ik
TIFHAl TP B I TRl © 399 W 8 & S99 Ioris
T 9L & R N gt A gor # o o e g8 2

. GEA

TH dard Afkers @ worifae ufafe @& W § seie faer
ST ARy 6 3 AT Afgelr JReTvr fuRe 8 g ¥ ed #R
e # oI SR dEw Afeeel & ue-—fuER ulffka @r
WA AFT BT 3R Gel, W TAT W AWIERYT H B0l
wmelt a9 BT @ I ufdar aefe g |

it guarN 2, IR uad gag |
T #iel § T9¢ wER P, sfear aren &4 2
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BT & femgR

TR ¥ T BFRTRI BT

grTfoTh—anfie faveyur ue Wimfered sreaaa

Iegel TTAq B
TERIH UTETIdh
U109, HEIfaemerd, geiar
STSRTR—=rT (8..)

RIS — wra 29 & o 75% s e 3 fam

TRl B e v g s (@) 2 ueg IR wsf R a6
A G T8 B & HRO I8 BV B H 9§ MR ISR Sude
TE B U | Y I § @Ow g I @ e T8 Rl o
f Rfd § Py ISR @1 Tamrer § JEA0T AS | RS & @
3R SR WU | AP ¥g sWIARG B T HfF ST
T HR B & FH BR A 9 A BRI A ggd SUTQT QI el

B 5% BRI 9% T8 R GRS ST T 3T FAAmS I SR
TS B |

T O S AT FEEIRE & AT, e fageryer & Areaw
A APRIHP TG TPRIHD URUH I9P SildT § 39 el qHITR,
HISALA B AFH, T Td SOR IR SH X XA HT SUH
A G BT A AT T E |

. g=mEsr —

AMT BT FIT & STAAE] BT I T | TAEEA] B YT A
e[ & YA &F § yRAfa B 21 U @ e e wd
Tfafaftrlt s wfaa B 8| 9Ra # |Rget Ama S &1 |t
W 9 aRar 21 oS el ok fAeree < &1 favo=
TE B TR B SRl WA ¥ WRd e fawet
TR BT 3B H1 EwR TE T uT I 8, R IRd UF 7'
Y 99 9B | 39 A T8t e 99 98 IHRr 99 €8 2 |

TEERT A Uh VAT U © e 9 @ AmRet B g
IfeT Fife IRIR F & FAT 3R R <9 99T & 1 31 URIR @l
PR BT & FADT STFGRI T B FH ARG BT SFT AR |
e Wil favg & S99 e fawg &1 sfe™ | 1953 € 9
URA gt | 1. SN fearerf (1953) 7 “Association of American

Geographers” @ F#el U+ redefid 99T # SEE@N I B
A B T @ad Ol & w9 H JHr o1 ugd o | Jouwdnq
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O FAR G
T
AMSALMA, ToIRT

AR (8.7)

HYHRT 5T RSP R faeg & oy fwafdenedl 7 SH@T A
BT iR ST I & e BT IMER I 9 g9 e g
WY B W H AN AT T PR AT A, A B
fafrs emawstt # v srdd Ay AR g |

IRT # YoM 417 UoTe faeafdened & e faqmT a1 & R 1960
d TUF b URMS qu H FhlaR WR W SEEr e Rreor
AR IAH T URY AT | 99 9 e @ defrs et § g9
R Ry g A Sar @1 2| I8 AR o S 9 3 <9
BT T YT B5 ¢ |

1. SHE@& e o gk —

TERT U Baid " dren ded g § e uRuen o
TG de@l B ol I RGN A ST e Uh S
TIE T S e e w0 g & 9dN ofgR & wEe 2
T ETerdearett @ afvmr | afa & —

1. o3 fgarf & R —

“ERTTA TR 99 A B UefRe = el o9 A 8 S
e & ARaa AT 21

2. GM. K. TS B ATIAR —

"SRRI T, S & fAdRen, |EEn, RIMaRy 9 gfg 7 ura
&g fAf=TT T Wefae arTeRYr & Siasiddl B e dRar
gl

ST A & deg d FR® fagHl @ 98 9Rom @ g @
SR I &AR v S FRA 9 BRS © WY H 7
T 3T B |

RGO (FAFIARY) —

1. WA AR AFR AR & H—u9 & A0 &5
GRS
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2, A SR B FREfd SR Suerel € g s
RO T A @ foA # BN wEt & forg go a =
iR

3. PR Hid BRI H fAReRar oRi 9l 2 1

4. JAT BRI BT SHER B AT B BRI W YA
Ao 7S et 2

5, A FIERE & A a3t # Jera gfawmelt &1 orra
I AT 2

6. WA IR O (M (BATE) BT Udh 91T () AG®
gerff (Felel uerelf, w@fexr, wienm, Rre, 991, W) w®
T IR T 2

1. ufafe=t —

TR O 31T § Ui ud fgddie sfids! @I SR a=ran
2| UfE ofes Tg UGGl [REMER TR © &3 SReMOT,
ATGTYTRT, R,
TAMRT, A &8F & ffdhe Td AIRETG SIHHR aRderr vd gHor
PR THA B T | FIET T TGN TIR B AHI $9 AT DI

& T T fb AT BRI @ AR g anfeie uell &

HRURT, GIECIRS SEAMURT, FICISIE, FHMIST,

WS UG UNHS Uge], TeTael § FHIfEd & | |

fadge ofwsi & folg UeIRM UF SR SO gRAeE
ToifeeR foren wiRerda gRAST v o fMmT & atfders, e
B gRAPT T TR i AR ¥ o STHaRT Bl |fferd
far mar 21 O oregdd # aedl & fwewer § 39 IHeIRal &
TR ST fobar a2

1. segE @ fQgawer —

U ¥ I BIE ® [elqR TR H AT BRI BT
AAfTe—afe favemor e Wifoe srwes @ fIwewor =g
SIRETHTET, dNETER, aRdT, dUaURI, dCSE,
SIS, AR, I &3 & Fet 100 TRART &1 Fderor fFar |
TE &3 ¥ 10-10 URIRI ¥ AR MRl & A 9
weEael BT FEior fPar mar RRe ge v figell R SaRamait
T 39 I H BN UTe bl TS |

HINYIRT,  dTATHINT,

1. Mg UIRAIRG SITHGRI
2. HF U9 Horg) Al SIS
3. AHM Hdd SHBRI
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4. IO el STFaRT
5. facTel, As®, ATl Adell STHaR
6. gzl |edl SIHGR

7. WReY Hedl SIHGRT
1. 9Hg uRaiRe SIFGRI —

9 SR S AT U< SRl Pl fTelvor 31 R 9rn T &
80 UfRd ¥ &1fde WA FRI & 9 e RaR TR &
AU & T &F o8, AHRATST, gF, AYRT, AN, g,
I, SIATYR, g, AR, AS, qHY, s, TR, A,
WRATE, TO_1, Uell, Ave, fRreerd, sdiae, aRp, gf, Reus,
IR, PR oM P a1el Al $ SR S PR & 1 90%
T HEETRI BT IRaGR Ueral & o a1 a1 d9 9= 21 5
IR U HER W R T gF @ oI # AR arsfedl | W 2
ZifIeRrE, IRST UG R B BT BIedx aTd 9 & 80 Hfarerd
PRI B F@ FReR 1 Yo W I| A 9 @ B T e
e BN R AREY TE T UN TR THE FROT AT ATI—ATS
U I B W B TR o ST 8 T8I PRV & b 9 U T B
o e 7€l < U %@ B

2. Tt TG Ao Wl SEERI —

FH vd Aoig W WA SRk & W § W SEEIRE @ g
USRI & [Ieivor 9 I8 91 gal % 80% SwRamrel & A
¥ I PN & &7 # a¥ W AR IS TE Bl u o o
T PRI 2| 55% IR B @I & TN ¥, 35% BRI B
T IR & AEH A WY 10% I PR W T B BT AT
| 60% SeReTRI & §RT 9d g3 b S ufafed 8 4 10 ®
FR P TST T AT 40% FETIR 8 HS P BRA P SRR
fAell | ATl @1 R A 80% BITIR YT U T | 60% BIAITR
U D /THAR & JIER ¥ G T8 U T | 80% BRI
S GRT WeRI W GRET B SO T8I B Bl ORI U g |

3. 9N J§e STFHRT —

qH Heell TFeRT & v 70% ScReERl & gRT R )
YR (FTAT AHE) B B SAHGN U g5 | 20% IR &
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ERT SHER ERT &4 @ foy Foar A6 SUARl I S B
SEEN U gg 1 10% W IR A e R oo wE @
P AHM FRR @ B TGN & ¥ | AR Icavarareti grRI
T IR BT Al A B8F B TGN UK §s Wl ITP! ST0<a]
BN YR FE PR UM TG AR H & Bl DRI U g |

4, YIoTel Gt SIFer) —

ST e TRl & A 9 80% HITRI & gRT R T gRT
U B AT W WIS P G UG WA M B AERR
el T A ST & 3R 978 e 100 Wier ) | UIeTd
AR S @ e el 71 99 20% FERI A AESHS ESUH
% AeEE ¥ AW T U SuSeT BN @ oHeN & R g o
T A A IHERY el ¥ 9 e w® wEa e H faeds
B B TEGR U g8 ¢ | UISId & AT SHGIMISI, ARSI,

ATATIRT, FITIRT TG dLaTIRT H SATST ¢ |

5. f3oTell, <@, Aol Gsel SR —

3 el N U ISR & AR ISTell &) ogeRern o7if¥rs w5

A AP T WY A@URI, ARSI, PV, SREMIS], FEEURT &
FE—SS arad A F AT F T AT B TR B AHBR
UK §E | WP @ FaAw 98 SAET aRYd TE T | AT,
TRURT, $IHI, SREMTS], AEEIE # F$d af a1 & Wg I TH-AL
B & HRU Al § TS U B UHF B B HRU GEIRAT @
BET BT TR I IBAT 2| 3T & H UKW TEOR B AJAR
iferal @1 FRAfT wo | F®E N TR e 8 | PIe ARG Tarsl B
) frsha o0 IR fhar oar @ g wo 9 =6 =ad @
o=t # et &1 dvTeeT 9g SRl 2 |
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6. XqTodl Gy STMSRT —

39 v R U gB M WR & § et @ Fafid w5 @ 9w
T BN W gl § g dErem @ awen § WRg S9d
AH—AGTE TG—E@E 9gq 3regl Reafy § 7€ & | SRem™eT, FRuURT,
AT g SATGT B B SHhr) el B et § TR R g
wegd! A ) F-FIR T ST 8 | BIeHRId <arsi Bl
fosaa @ fafia wu 9 98 fear i @ R 39 oaa #
IRAT & Bl BT WORT 997 & B |

7. WReY el MRy —

WReY Wl g & AeAW 9 ARSiw &5 # wufie w@Red d=
Tl B B THHRT el 378 SREM™IST, ARURI, TR, JeSTs,
TATRT, I, AR 1S &3 § IR 8F R Fon Rifecael &
URT S @ AR el | g2a & SIPTHR0T BT W AR T 8
P SR U s | ADBIY BHATRI BT IRAR FASH HRiA B
TEER A T WG T T AU B AW WPR e B | AED
et @& WEg H g WM W 80% FIRI H ERT UM, TCHI,
T, SIE, AR Wad FRA WeR B T e dRo SHa
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I8 WRATRS arararer 1R i J¥Tg ued 2 |
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|k HHiH — 01
AT SRR &1 wa ffor &5 & srafgar Qe afeer

woie | g | om | o | mfgRm | e | o6 | ey | XU R
m. | dm/ e | T @ | ™| e aa
EESl
g 9. ! . ! . g . q. . g . ! . g A ! H. g H.
1 SINETHTST 01 - 03 04 01 01 01 01 01 - 01 01 01 01 - - - 02 01 -
2 HINYIRT 01 - 04 05 01 01 01 01 01 - 01 01 01 01 01 - - 01 - -
3. ATATIIRT 01 - 04 06 01 01 01 01 01 - 01 01 - 01 - - - 01 01 -
4 BISEIE 01 - 04 | 05 | 01 01 01 01 01 — 01 01 01 01 — - 01 01 — -
5 qRar 02 - 03 05 01 01 01 01 01 - 01 01 01 01 - - 01 - -
6. JATIRT 01 - 04 04 01 02 01 01 01 - 01 01 01 01 - - - 01 01 -
7 EIGSIH o1 | — | 01|03 |01 |o02]o01]o01 - o1 02|01 o1 |o02|—]o01 |01 |01 | —
8 sﬂé’rﬂm 01 - 02 03 01 02 01 02 01 - 02 02 - - 01 - 01 01 -
9 TITYIRT 01 - 01 03 | 01 02 | 01 02 01 — 01 01 01 01 01 - 01 01 01 -
10. P 01 - 02 04 01 01 01 01 01 - 01 02 01 01 01 - - 01 01 -
T 11 - 28 | 42 | 10 | 14 | 10 12 09 — 10 13 08 | 09 07 - 04 11 06 -
wiT : uforaet FdET 2015
e Tor T —
[1]  Census of India (2011) - Series C.G. A District Census Hand [6] =ic, R (2010) — SVRIET e, Hearon Ufeerersd
Book Distt. Bilaspur. _qﬂéﬂ'l’vﬂ
[2] Ganguly, B.N. (1973) - Population and Development S.Chand and . .
Co. New Delhi. [7] Bordl, Imea (2000) — ST N, GGERT NI,
[3] Ghosh, B.N. (1984) - Fundamental of population Geography WER
studying publishers Pvt. Ltd., New Delhi. [8] fa=r, &<l wd Ry=er, gwm (1995) — SHifdar & fugia
[4] Ojha, R.P. (1984) - Jansankhya Bhoogol Pratibha Prakashan. R TR J&, AITeT

[5] Panda, B.P. (1991) - Population Geography Bhopal.

[9] &R (2000) — ST A, T gD, 5 fad.
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UM 9Rd § fIs9 &1 AT vd aoae I & faes

3 g & Rl R q W

TS 3
ey

ST, eIl T XATHET
ERISERSISUIERGAID)

FERSS 1C

U g A WG U 988 <A STaRe # e o,
TR FUS & I R &l & T, IH S ol B, Sirell
B A RER fFU T TRl &1 Fear 919 fR-4R 39 |
TR WS PR AT SO @, J&T P UeY & SMIHR
. a8 I 9@ 9@ @ deiffel &1 99 gen &R ot
RA—ufdfed FRR 12— ©Iol &1 &1 & T anfe a9 9
i ge) AT Te GMIfie afdd a1 I BT [
ARRS P © |

SFRMT SMIPRI & HRU A HT oildd Ugal 4

IfOh RIS & AT 2. HdIgd, Sc¥dce, sHed, Aldgd )
357 3R ewie & ARIH ¥ Bagd, feaer | A1 arms 7S @l
et @1 geaex & @ faar & R Siedt a8 | waar g
T S € R W RN @fdd @ arg A A A g
I AT B FHAT 8. IS I8 g B fHE o e H ot A
B AR B OAEED SIS A BT fdd JreE e 8
T E. A wEA @ A oAt # qen faAt @ amen @] gvel
# g B ORI B 5O g B g, B9 oferel i &
™I H HE H AY SO B B A—a—fea sHer T &R
Iueerdar # iR guR 8 @7 8. fafeear & &= 7 N e 1
STl Al MR | 8 W € PR SR vew il dmiat
% fou Sfacd &R RfScrfems FmaR gareRq 8 T3-8
BRI & AT § ff Fherar o B o T €.

g & < uggell @1 & Wiy 39 owRl &
AT TH . T IR URATY] St o fasre
IO XA B BM F AR O FHA 2 qE TS g AT
WA ERRIR AME @ forg o faAer € 'rer & #
SO H MY Y™ S d1E g9l Al Bl 37T AT Pl U
JAMILIHAT R FRTTAR Aaar @ 98 & oy a1 am
IoT =Ry 7 fF TEEN R b MIHRI R 7 g
T @Ry, s a8 waRed @M oA fEm 2 W fAER,
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HalgarR &
W §SHY
9o 3. (3faer) BT
faR (8.)

AR, I AR TANM | e & S R emnE @
fovg & yafy o figrat & W @ foe feg oo € s
& P OWANT T POV IR P forg o @R €, S e,
Rrgr ik @l & v IR uReeaT ¥ i o
FHEE I B AT F' 9ed 8 U de o © fe e
T FE-MUSR B gond dgie A e @ sl dad
2, e H fa9M wR $ STANT T TR0 Wahae e
@ forg & fsar mar €1

fasm vd #a fawre —

Sig @ SRT 59 ISR g8 T AFd & SRR e &1
A T 8T BN? 39 YEW # fASM #1 ust SorT § 9 Sha
IART & B AT B BT HH UG BT 8, ST BIADT,
T, YOI, Yad W], O-gF it @ e s grr &
T B 9 .

fasm & semvs —

g 7 & JEIvs @ =T U9 AR U @ 2. Tl AN,
IuIEl, Sl fvEl, agdl Td mare & fAgd @ e
I & IIROR [IB 7 TR0 AErId @ .

fasm g warees —

yrEeTe § AHa A TeR @ s dRkal @ difed
IR B D U 99 O O s a9ue § T |
JaIREl =g <@, AN T§ deH AR SR Wl € el e
RO ARl SHIRAT T SHhaee ¥ Tereied (AR
PR H AT B GET AGE DI ©. AT CEl, DR, TP,
T . fI9e @1 9€iaa € sae WA w9 # faedE § a8
fe7 R T o9 2ucrsfed vd Wl IR A S 9 @d
P G FHA. K TP 99 B TR ISP A g
ST &9 g &

fagm= qen arara —
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9 g FA A A PG B g YA A1 JemEl ¥ woel F G
B S off o IR Treel d Haw wU ¥ ¥, df o
fasm = Fg= & fore ored wed, Yo @Y e garg A,
IR, TIgdl 1 U R &l @ 8 el § g9 T
PR B GET UEE P T, I T A9 AT [ T dred
TeaHE T W B AR H A9 ged gl NAfNe A= B
fomfor % srew ffer fe € @' @' wad § 5 fem 3 @@
fagm= gd fRrem —

fasm 9 SRR WIfd &Rd W SUBRYT AT dh-id! JIarR
TR A, S R # enawad were Al @ ey Udh Ul

qTATaRYT AR BT &, rad s & SA1eT a9 U 81 81

IS O HRIER, gee A WICIIR G JAE F Rrem @
¥ Rt Rfedfem, - s, S—amesd anfe 9§ 9d= 519
@1 Ui bRl &

o Ao, A, AR, i, FHReE, HY, SEn
anfe =il & faem & wfad €

o fAf &= # s @& #d — amamEE — e fasme
q WG @ Siad @ gRAT BT 989 & BH B A g
U TRl AT BT TS I W GER I q% o H
PE—Phs q¥ T AN A, IEI A AG B Al DI
IRTT BT FH T H UR R oA B 98g & A
I H AT 7 Telldley, gal8 T, PR e T

AT & GTEe $olle - forv 2.
o  TARSH — 3o Bl AW feA—wR—feT w1 uRsm
B Ahol BT ITEAT 8, fhT 37 URSH & d1€ &%

SO BT TR BI TeIDhar sl 2.
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o I A, TofdeM, IR wRR, A R
gRT oe far T € dFeR MR R @
qfSAT FifelT gRT @1 89 R 98 gIR Reweri 4
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