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Abstract:

Wild Asparagus racemosus (Asparagaceae) is an important medicinal plant of tropical and subtropical India.
Pharmacopoeias and in traditional systems of medicine such as Ayurveda, Unani and Siddha .Asparagus racemosus is
mainly known for its phytoestrogenic properties. In Ayurveda, Asparagus racemosus has been described as a rasayana herb
and has been used extensively as an adaptogen to increase the non-specific resistance of organisms against a variety of
stresses. Besides use in the treatment of diarrhoea and dysentery, the plant also has potent antioxidant, immunostimu lant,
anti-dyspepsia and antitussive effects. Due to its multiple uses, the demand for Asparagus racemosus is constantly on the
rise. The plant is now considered ‘endangered’ in its natural habitat. Therefore, the need for conservation of this plant is
crucial. Keeping in mind the fact that it is the active principle that imparts medicinal value to a plant; consistency in quality
and quantity needs to be maintained to ensure uniform drug efficacy. To overcome these prevalent problems, the availab ility
of genetically superior and uniform planting material is essential. Proper agro-techniques and adequate marketing
opportunities would encourage cultivation of Asparagus racemosus and thereby contribute to its conservation.

Key Words: Asparagus racemosus, ayurveda, immune stimulant, agro techniques

1. Introduction

Medicinal plants are nature‘s priceless gift to human. The development in the field of modern medicine temporarily
subdued the traditional herbal medicine. India has been known to be rich repository of medicinal plants. In India, ancient
drugs have been mentioned in e Rigveda (5000 BC) has recorded 67 medicinal plants, Yajurveda 81 species, Atharvaveda
(4500-2500 BC) 290 species, Charak Samhita (700 BC) and Sushrut Samhita (200 BC) had described properties and uses of
1100 and 1270 species respectively, in compounding of drugs and these are still used in the classical formulations, in the
Ayurvedic system of medicine.Among the entire flora, 35,000-70,000 species are used for medicinal purposes. India is two
major producers of medicinal plants having more than 40% of global biodiversity. Indian Materia-medica accounts about
3500 medicinal plants. Current trends reveal that, in many countries, a large proportion of the population relies heavily on
traditional practitioners and medicinal plants to meet primary health care needs (Agrawal and Jain, 2008) although modern
medicine may be available in these countries, herbal medicines have often maintained popularity for historical and cultural
reasons. So many details on medicinal plants were depicted in Vedas, about 8,000 herbal remedies have been codified in
Ayurveda (Beg and Beg and Ali, 2006) The use of medicinal plants in the treatment of diseases was conceived by tribal
people thousands of years ago. Many tribal groups have been using several plant or animal products for medicinal
preparations and these medicines are known as ethno medicine.Plants used by primitive people to affect fertility, medicines
for obsterics and gynaecological disorders ,plants for anti fertility, conception and abortion , plants used for influenza ,
leucoderma , rheumatism and leucoderma , plants used for skin diseases.

2. Materials and Methods

Present study is based on the exploring the Wild asparagus (Asparagus racemosus) pertinent attention was paid to
habit, habitat, distribution pattern, diseases for which plants used, dosages and mode of administration. Wild asparagus
(Asparagus racemosus) is a species of asparagus with a long history of use in India and other parts of Asia as a botanical
medicine. Many medicinal qualities of wild asparagus have been associated with phytonutrients present in its roots, and
especially one type of phytonutrients called saponins. Recent research has shown that the species of asparagus most
commonly consumed in the kerala (Asparagus officinalis) also contains saponins, not only in its root portion put also in its
shoots. Saponins found in common, everyday asparagus include asparanin A, sarsasapogenin, and protodioscin (Caldecott,
2000) Asparagus even contains small amounts of the diosgenin - one of the best-studied saponins that are especially
concentrated in yam. Saponins in food have repeatedly been shown to have anti-inflammatory and anti-cancer properties,
and their intake has also been associated with improved blood pressure, improved blood sugar regulation, and better control
of blood fat levels.
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Medicinal principles are present in different parts of the plant like root, stem, leaf or plant exudates. These medicinal
principles are separated by different processes; the most common being extraction. Extraction is the separation of the
required constituents from plant materials using a solvent.

3. Objective Assessment Of Asparagus Race mosus

Plants possess medicinal value due to the presence of phyto compounds such as phenols, flavanoids, alkaloids, etc
also various minerals, vitamins and nutritionally important insoluble fibre. People who consume large amounts of
vegetables, fruits and whole grain products are less likely to develop heart disease, cancer, type 2 diabetes and eye disease.
Phyto chemicals also appear to kill cancer cells as they arise in the body and particularly help prevent cancer in cells that
line the lungs, bladder, cervix, mouth, larynx, throat, oesophagus, stomach, pancreas, colon and rectum. Studies show that
some phyto chemicals help preserve memory and prevent ageing-related vision problems like macular degeneration (Indian
Express, 2009).

4. Results And Discussion

4.1 Market Survey on availahility of Asparagus Racemosus Products
Market survey was carried out in supermarkets and ayurvedic shops of Coimbatore district to find out the availing products
of Asparagus racemosus.

Table 1 Available Products of Asparagus Racemosus
S.No | Product Name Form Quantity Cost (Rs.)
1 Abana Tablet 60 Nos. 560
2 Diabecon Tablet 60 Nos. 600
3 Evecare Capsule 30 Nos. 520
4 Shatavari Capsule 60 Nos. 570
5 Herb powder Powder 5009 700
6 Shatavari Tablets 60 Nos. 330
7 Shatavari gulam Gulam 5009 140
8 Dhanvantharam Kashayam 200g 94
9 Sowbhagyasundi Lehyam 250g 89
10 Sukumaran Lehyam 250g 144
11 Vidaryadi Lehyam 5009 182
12 Baladhtryadi Thailam 200ml 137
13 Narayana Thailam 200ml 131
14 Prabhanjam Thailam 200ml 76
15 Amrutha prasa ghritham Gulam 500g 215

Table 1 reveals the products available of Asparagus racemosus. Most of these products are a combination of two or more
herbs but proportion of Shatavari used is high. Cost of Ayurvedic medicine is comparatively less than the Himalaya
products. The selected plant for the research was used only for preparation of medicine, thus it was not found in
supermarkets or local shops. Half kilogram of the Asparagus racemosus root costs about Rs.10-Rs.50.

4.2 Selection of Asparagus Racemosus

The present study is aimed to convert this wide spectrum medicinal plant Asparagus racemosus & underused,
posse’s high medicinal properties and has strong use in Ayurveda. Other species in this family are Aloe barbadensis (aloe
vera), Allium sativum (garlic) and Allium cepha (onion). Asparagus racemosus has various medicinal properties. It is
antidiarrheal, antiseptic, antidysenteric, antispasmodic, adaptogenic, antioxytocic, antimicrobial antioxidant and
antibacterial.
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4.3 Antioxidant activity of Aspargus racemosus using different cooking methods
Table Il ascribes the antioxidant activity of Asparagus racemosus in different cooking methods.

S.No. | Cooking Methods Time (mins) Total Antioxidant Activity (pg/g)
1. No cooking - 161.76
2. Boiling 10 164.47
3. Steaming 10 168.81
4. Sautéing (10ml of oil) 10 217.18

Table Il ascribes that among the different cooking methods, Asparagus racemosus sauted in 10 ml of oil for 10 mins had the
highest antioxidant activity (217.8ug/g) since oil has antioxidant properties due to the presence of vitamin E, followed by
steamed asparagus (168.81ug/g), boiled asparagus (164.47ug/g) and raw asparagus (161.76pg/g). This reveals that
antioxidant activity increases in cooking with oil and steaming.

5. Conclusion

Asparagus racemosus is an herb that grows in varied climatic conditions and in any soil. The plant posses a lot of
health benefits as reviewed by ayurvedic doctors. Thus concluding this research by saying that herbs indeed are “curative,
preventive, protective and nutritive thus let us join hands to conserve, perpetuate, preserve and nourish it”
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Abstract

Typical content-based image retrieval (CBIR) system would need to handle the vagueness in the user queries as
well as the inherent uncertainty in image representation, similarity measure, and relevance feedback. We discuss how
Histogram set theory can be effectively used for this purpose and describe an image retrieval system called HIRST
(Histogram image retrieval system) which incorporates many of these ideas. HIRST can handle exemplar-based, graphical-
sketch-based, as well as linguistic queries involving region labels, attributes, and spatial relations. HIRST uses Histogram
attributed relational graphs (HARGS) to represent images, where each node in the graph represents an image region and
each edge represents a relation between two regions. The given query is converted to a FARG, and a low-comp lexity
Histogram graph matching algorithm is used to compare the query graph with the FARGs in the database. The use of an
indexing scheme based on a leader clustering algorithm avoids an exhaustive search of the FARG database. We quantify
the retrieval performance of the systemin terms of several standard measures.

1. Introduction

Retrieval of required-query-similar images from abundantly available / accessible digital images is a challenging
need of today. The image retrieval techniques based on visual image content has been in-focus for more than a decade.
Many web-search-engines retrieve similar images by searching and matching textual metadata associated with digital
images. For better precision of the retrieved resultant images, this type of search requires associating meaningful image-
descriptive-text-labels as metadata with all images of the database. Manual image labeling, known as manual image
annotation, is practically difficult for exponentially increasing image database. The image search results, appearing on the
first page for fired text query rose black, are shown in Figure 1 for leading web search engines Google, Yahoo and
AltaVista

Many resultant images of Figure 1 lack semantic matching with the query,
showing vast scope of research leading to improvements in the state-of-art-techniques. The need evolved two solutions —
automatic image annotation and content based image retrieval. The content based image retrieval techniques aim to
respond to a query image (or sketch) with query-similar resultant images obtained from the image database. The database
images are preprocessed for extracting and then storing —indexing corresponding image features. The query image also gets
processed for extracting features which are compared with features of database images by applying appropriate similarity
measures for retrieving query similar-images.
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2. Literature Survey:

The biggest issue for CBIR system is to incorporate versatile techniques so as to process images of diversified
characteristics and categories. Many techniques for processing of low level cues are distinguished by the characteristics of
domain-images. The performance of these techniques is challenged by various factors like image resolution, intra-image
illumination variations, non-homogeneity of intra-region and inter-region textures, multiple and occluded objects etc. The
other major difficulty, described as semantic-gap in the literature, is a gap between inferred understanding / semantics by
pixel domain processing using low level cues and human perceptions of visual cues of given image. In other words, there
exists a gap between mapping of extracted features and human perceived semantics. The dimensionality of the difficulty
becomes adverse because of subjectivity in the visually perceived semantics, making image content description a
subjective phenomenon of human perception, characterized by human psychology, emotions, and imaginations. The image
retrieval system comprises of multiple inter-dependent tasks performed by various phases. Inter-tuning of all these phases
of the retrieval system is inevitable for over all good results. The diversity in the images and semantic-gap generally
enforce parameter tuning & threshold-value specification suiting to the requirements. For development of a real time CBIR
system, feature processing time and query response time should be optimized. A better performance can be achieved if
feature-dimensionality and space complexity of the algorithms are optimized. Specific issues, pertaining to application
domains are to be addressed for meeting application-specific requirements. Choice of techniques, parameters and
threshold-values are many a times application domain specific e.g. a set of techniques and parameters producing good
results on an image database of natural images may not produce equally good results for medical or microbiological
images.

3. Methodology:
The color histogram for an image is constructed by counting the number of pixels of each color. In project,
algorithms follow
(1) Selection of a color space
(2) Quantization of the color space
(3) Computation of histograms.

The approach more frequently adopted for CBIR systems is based on the conventional color histogram (CCH), which
contains occurrences of each color obtained counting all image pixels having that color. Each pixel is associated to a
specific histogram only on the basis of its own color, and color similarity across different color dissimilarity in the same is
not taken into account. Since any pixel in the image can be described by three components in a certain color space
histogram, i.e., the distribution of the number of pixels for each quantized color, can be defined for each component. By
default the maximum number of colors one can obtain using the histogram function is 256. The conventional color
histogram (CCH) of an image indicates the frequency of occurrence of every color in an image. The appealing aspect of the
CCH is its simplicity and ease of computation.

4. Data Flow Diagram

| Compute HisTosramnm | | Load Datgbasse Images |

l

Compure Histogram |

Display Result in ascending
orcer

1
C e )

The images data used in the experiment were taken fromdigital camera & few of the images were downloaded from a web
site to create large database.
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5. Quantization of the color space

Computing a color histogram for an image, the different color axes are divided into a number of so-called bins. A
three dimensional 256x256x256 RGB histogram would therefore contain a total of 16777216 such bins. When indexing the
image, the color of each pixel is found, and the corresponding bin’s count is incremented by one.

6. Histogram Comparison

In order to compare histograms of two images, we first need to generate specific codes for all histogram bins. In
this experiment, (r: 0-255, g: 0-255, b: 0-255) codes were generated for RGB histogram bins. When the images have been
quantized into histograms, a method of comparing these is needed. Two Histogram are compared with an Equation

L1 = 7,0 — ¥
Where

Qi is the value of bin i in the query image.
li is the corresponding bin in the database image.

Experiment Result
e Project GUI

Input Image With Histogram

Co —a——— e

Input Image With Exact Matched

T T o

,,,,,,,,,,,

Other Matched Images With respect to input Image
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Test 1 2 3 4
Image Type i =4 irs irs Jps
Size 471 X 600 150 X 100 75 X 50 15 X 10
Rotate No No No Neo
[mage 24 Bits RGB | 32 Bits RGB | 32 Bits RGB | 32 Bits RGB
Format
Mining
Turn 00-00-14-65 00-00-04-01 00-00-03-02 00-00-03-07
Around time
Owerall I
Image 00-00-53-682 | 00-00-06-58 00-:00-03-95 00-00-03-14
Retrieval
Time
Deviation o 926 11.49 4852
acrtor
O~werall
Mining 100% 100%% 100% 100%
Precision

Result Analysis with respect to parameters (After Resize the image)

Test 1 2
Image Tvpe Jpg ips

Crop N es W es

Size 167X 77 142 x 84

Image Format

32 Bits RGB

32 Bits RGB

Mining Turn Around
time

00:00:03:0484

00:00:03:054

Owerall Image
Retrieval Time

00:00:05:889

00:00:04:67

Deviation Factor

o}

0

Owerall MWiining

100%%

100240

Precision

——

Result Analysis with respect to parameters (After Crop the image)

Result By Srinivasa
Kumar

Total
Mumber
of
Relevant

Total
Mumber
of
Retrieved

Number of

Relevant

Test Recall Precision 91

Images
Retrieved

Images Images Recall Precision
1 a6 az as 91.30 93.33 63.04 64.44 |
2 a7 az a6 89.36 91.34 78.94 68.00
3 as 38 az 84.a4 20.37 66.66 80.00
a a2 35 41 83.33 85.36 83.33 69.44
5 40 25 35 59.52 7142 71.80 65.70

Comparison of Our Method with Shrinivasa Kumar Result

7. Conclusion

The main objective of the image mining is to remove the data loss and extracting the meaningful information to
the human expected needs. The images are preprocessed with various techniques and the texture calculation is highly
focused. Here, images are clustered based on RGB Components .Histogram is used to compare the images with some
threshold constraints. This application can be used in future to classify the medical images in order to diagnose the right
disease verified earlier.

8. Future Scope

This systemis useful in future to detect the diseases related with human.

o More effort to be taken to reduce the Image retrieval time of an given input Query Image

o In future this systemis also implemented in the field of computer Vision which is concerned with the automated
processing of images fromthe real world to extract and interpret information on a real time basis.

o In future these systemis used in Astronomy to the study of celestial objects (such as stars, planets, comets, nebulae,
star clusters and galaxies).
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Abstract

The ultrasonic velocity measurements along with density and viscosity in the binary mixtures of zinc stearate -
acetone and calcium stearate - acetone at 303 K are studied. It is used to evaluate the different thermo acoustical parameters
along with the excess properties. The experimentally determined velocities have been compared with theoretically estimated
values obtained using different empirical theories and relations. The results are utilized to compare the relative merits of these
theories and relations in terms of percentage of variation.

Keywords: Stearates, stabilizer, solvent, molecular interaction, excess properties.

1. Introduction

Many attempts have been undertaken to assess the association or generally speaking, the structuredness of the
solvents [1]. lon — solvent interaction is always attractive because the solvent molecules can orient their dipoles in the
direction which results in minimum potential energy [2]. For many purposes, it is necessary to know the volumes and
compressibilities of the solutions relative to their corresponding values at infinite dilution. The determination of such
quantities requires the extrapolation of experimental data in very dilute solutions [3]. A stabilizers such as zinc stearate and
calcium steartate is highly required in pharmaceutical and PVC industries. The determination of such quantities requires the
extrapolation of experimental data in very dilute solutions. Zinc stearate (CigH350,),Zn and calcium stearate
(C17H34C0O0),Ca are the stabilizers used and acetone is used as a solvent. It is the most powerful mold release agent among
all metal soaps. It contains no electrolyte and has a hydrophobic effect. Its main application areas are the plastics and rub ber
industry where it is used as a releasing agent and lubricant which can be easily incorporated. The results have been discussed
in terms of molecular interactions. The values of ultrasonic velocity (U), density (p) and viscosity (n) for the pure
components is given in Table 1. From the experimental values, a few acoustical parameters such as adiabatic compressibility
(B), acoustical impedance (Z), molar sound velocity (R), Wada’s constant (W), molar volume (Vp), free volume (Vs),
intermolecular free length (L), internal pressure (r), absorption coefficient (o/f?) viscous relaxation time (1), degree of
intermolecular attraction (c), excess ultrasonic velocity (UF), excess adiabatic compressibility (RF) , excess acoustical
impedance (ZF), excess free length (Lf) and excess molar volume (Vi) were derived over the entire mole fraction range.
Ultrasonic velocities have also been evaluated theoretically with the help of Impedance relation, Nomoto relation, Van Dael
& Vangeel relation and Junjie relation. The suitability of these theories and equations were checked by comparing theoretical
values of ultrasonic speeds with the values obtained experimentally. Literature survey showed that no measurements have
been previously reported for the mixtures reported in this paper.

2. Materials and Methods

The chemicals used were of analytical grade and obtained from E.Merck company. Thermostatically controlled
well-stirred water bath whose temperature was maintained to £0.01 K accuracy was used for all the measurements. Binary
mixtures were prepared by weighing in airtight bottles, the possible uncertainty in the concentration is estimated to be less
than +0.0001. Densities of pure components and their mixtures were determined by using a 1 X 10° m® double arm
pycnometer. The density values fromtrip licate replication at the temperature of 303 K were reproducible within + 2 X 10 kg
m>. The uncertainty in density and excess molar volume values were found to be + 4 X 10° kg m® and + 0.001 X 10°® m®
mol™ respectively. Ostwald’s viscometer having capacity of about 15 ml and the capillary having a length of about 90 mm
and 0.5 mm internal diameter has been used to measure the flow times of pure liquids and liquid mixtures and it was
calibrated with benzene (density ~ 0.8738 g cm™®) and doubly distilled water (density ~ 0.9970 g cm™) at 303 K. The flow
time of pure liquids and liquid mixtures were repeated for five times. The uncertainty of viscosity was = 0.005 X 10 > m Pas.
Speed of sound was measured by using a variable path, single crystal interferometer. (United scientific company, India),
working at 2 MHz frequency. The interferometer was calibrated using toluene. Measurement of speed of sound through
medium was based on the accurate determination of the wavelength of ultrasonic waves of known frequency produced by
quartz crystal in the measuring cell. The interferometer cell was filled with the test liquid, and water was circulated around
the measuring cell froma thermostat. The uncertainty was estimated to be 0.1ms ™.
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The adiabatic compressibility (B8s) was calculated by the equation
R=1pU? )
Where p is the density of mixture and U is the ultrasonic velocity of the mixture.
The acoustical impedance (Z) was calculated by the equation,

Z=pU )
The molar sound velocity (R) was calculated by the equation

R=(Met/ p) U™ (3)
The mo lar compressibility or Wada’s constant (W), was calculated by the equation

W=M/p)B 7 4)
The intermolecular free length (Lf) was calculated by the equation

Li=kB ™ (5)

Where K = 1.98 X 108, the Jacobson constant (Jacobson 1952).

The Free volume was calculated by the equation

Vi = (Megr U/Kn)*2 )
Where K = 4.28 X 10° for all liquids which is a temperature independent constant.

The internal pressure was calculated by the equation

n={bRT/ (V2 V)3 @)
b is a packing factor, R is a gas constant, Vi is free volume and T is temperature.

The absorption coefficient was calculated by the equation

(o/f?) = (87*n/3pU%) @)
The viscous relaxation time was calculated by the equation

1= (4n/3pU?) ©)
The degree of intermolecular attraction (o) was calcu lated by the equation

a=(Uu¥/uin-1 (10)

Where U%im =1/ {(aM1 + %M,)(x/M1Us> + %/M,u,°)}
The UF, BF, ZF, LF, and V£ were derived over the entire mole fraction range by using the general equation
AR =A— (X A+ (1-X) Ay) (1)
Where A is the corresponding parameters (U, B, Z, L, and Vy,) of binary mixture and A; and A, are the corresponding pure
component values.
The sound velocity can be correlated with the relation called Impedance relation which is represented as
Uim = (X1Z1 + XoZo) I (X1p1 + Xop2) (12)
where X, Z, p denote the mole fraction, acoustic impedance and density of the component respectively.
Nomoto derived an empirical formula for the sound velocity in binary mixture. It is given by the equation
3

(X1R1 + X3Ry)
Unr = [RIV]? = (13)

(Xi Vi + X3 Vo)

Where X, R, V denote the mole fraction, molar sound velocity and
molar volume at temperature T of the component. The acoustical behaviour of binary mixture was studied in detail by Van
deal etal. The expression for sound velocity (U,yr) of binary mixtures can be obtained from equation

[/ (X1M1 + XoM)] 12
Umr = GEeEEEE  EEEEE R (14)
[Xo/M1Up? + Xo/M, Uy

Where X, M and U are the mole fraction, molecular weight and sound velocity of component.
Junjie derived an empirical formula for the sound velocity in binary mixture. It is given by the equation

(X1 V14X Vo)
Um = B el (15)
(X1M1 s XaM)H2
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Where X, V, M, p denote the mole fraction, molar volume, molecular weight and density of the components.
The percentage deviation of the experimental velocity from the theoretical value is given by the equation
UTheo - UExpt
Percentage deviation in velocity = smmmoeem---—- - X0 100 (16)
l-JTheo

3. Results and Discussion
The ultrasonic velocity, density and viscosity data for the pure components at 303 K are given below:

Table 1
Comparison of density, ultrasonic velocity and viscosity data at 303 K
U p n X10*
Component m's K/ NS
Zinc stearate 1404 1133 -
Calcium stearate 1310 1145 -
Acetone 1138 786 3.73

Table 2 gives the measured and acoustic parameters such as ultrasonic velocities (U), density (p), viscosity (n),
adiabatic compressibility (), acoustical impedence (Z), molar sound velocity (R), molar compressibility (W), molar volume
(Vm), free volume (Vs), Table 3 gives the thermodynamic properties like intermolecular free length (Lg), internal pressure (n),
absorption coefficient (a/f), viscous relaxation time (1), degree of intermolecular attraction (o), Table 4 gives the excess
parameters like excess ultrasonic velocity (UF), excess adiabatic compressibility (3F) , excess acoustical impedance (ZF) ,
excess free length (LE), excess molar volume (Vi£), Table 5 gives the theoretical values of ultrasonic velocity calculated
from Impedance, Nomoto, Van Dael & Vangeel and Junjie’s relation along with the experimental ultrasonic velocity and
percentage deviation for the binary mixtures zinc stearate - acetone and calcium stearate - acetone over the entire
composition range at 303 K.

The ultrasonic velocity values (U) increases linearly with increase in stearate concentration in addition of acetone.
Increase in ultrasonic velocity values may be due to decrease in space between chains inside the structure of components,
thus it may be attributed to increase in cross linking between chains which consequently cause increase in rigidity of the
mo lecules. When kinetic elements of adjacent chains have high mobility, cross linkages prevent the moving part of adjacent
chains increase effectiveness of intermolecular interaction. This may result in a growth in the modulus of elasticity of
stearates and ultrasonic velocity with increase in cross linkage factor [4]. In both Zn. St — ACE and Ca. St — ACE systems,
aliphatic ketones used are strongly polar molecule with large dipole moment. Specific interaction between polar molecules
leads to dipolar alignment forms o multimer and molecular interaction is found to be very less which may be due to the
presence of weak dipole — induced dipole interaction between them. It depends upon polarity, increase in polarity due to the
high electronegativity increases molecular motion leading to solute —solvent interaction [5]. This also reveak the absence of
disruption of like molecular association by the component on one another and absence of strong dipole — dipole interaction
between unlike molecules. Comparatively, interaction between aliphatic and aromatic molecules is quite stronger than
aliphatic — aliphatic and aromatic — aromatic molecules. The density values (n) increases with increase in stearate
concentration predicting the presence of greater molecular interaction between the components. The viscosity values (n)
increases with increase in stearate concentration [6].

Table 2 : Measured and acoustic parameters of binary mixtures at 303 K

Co n B/10% Z1 10° v Vi T
nc ms™ Kgm® /10 Kg'ms? Kgm?Zs?! m/ 107 107
of N m°mole* m°mole*
stearate sm?
zinc stearate — acetone
0.01 1172 792.32 2.84 9.19 092 0.78 144 0.738 424
0.02 1176 798.64 299 9.05 093 0.78 144 0.738 3.98
0.03 1184 804.96 3.15 8.86 0.95 0.78 145 0.737 3.77
0.04 1188 811.28 3.30 8.73 0.96 0.78 145 0.737 356
0.05 1200 817.6 346 849 0.98 0.78 145 0.736 340
0.06 1372 823.92 3.62 6.45 113 0.82 151 0.736 3.93
0.07 1404 830.24 3.78 6.11 117 0.82 152 0.735 3.85
0.08 1406 836.56 3.95 6.05 1.18 0.82 152 0.735 3.65
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0.09 1408 842.88 412 598 1.19 082 153 0.734 348
01 1412 849.2 429 591 1.20 0.82 153 0.734 3.32
calcium stearate — acetone
0.01 1216 792.04 297 854 0.963 0.79 146 0.738 419
0.02 1368 798.12 312 6.70 1.09 0.82 151 0.738 469
0.03 1376 804.2 3.27 6.57 111 0.82 151 0.737 444
0.04 1380 810.28 343 6.48 112 082 151 0.737 420
0.05 1382 816.32 359 6.41 113 0.82 151 0.736 3.98
0.06 1384 8224 3.75 6.35 114 0.82 152 0.736 3.77
0.07 1388 828.48 4,05 6.27 115 0.82 152 0.735 341
0.08 1520 83456 421 5.19 127 0.84 156 0.735 3.72
0.09 1576 840.6 438 479 132 0.85 157 0.734 3.74
0.1 1582 846.68 496 472 134 0.85 158 0.734 3.15

Table 3 : Thermodynamic parameters of binary mixtures at 303 K

Conc L¢/10™ n/10° aff?/10% 1/107 a/10?
of searate M atm m?s? S m

zinc stearate — acetone

001 6.01 381 5.85 348 0676
0.02 597 3.89 6.05 361 0.820
003 591 397 6.19 3.72 1.04
0.04 5.86 404 6.38 385 118
0.05 5.78 411 6.44 392 148
0.06 504 392 448 3.11 5.11
0.07 490 395 433 3.08 592
0.08 488 402 447 3.18 6.06
0.09 485 409 460 329 6.21
01 482 415 471 3.38 6.40
calcium stearate — acetone
001 5.80 382 548 338 149
002 5.13 369 401 278 463
0.03 508 3.75 411 2.87 490
0.04 505 383 424 296 5.07
0.05 502 390 438 307 521
0.06 5.00 397 452 3.17 5.34
0.07 497 411 480 3.38 553
0.08 452 400 378 291 8.73
0.09 434 399 350 2.80 10.3
0.1 431 423 3.89 3.12 10.5

Table 4 : Excess parameters of binary mixtures like UF, 85, ZF L;F and v, F at 303 K

Conc Ut BE /107 Z°/10° Le [/ Vm [ 10°
of searate ms? Kg'ms? Kgm??® 10%? m’mole*
m
zinc stearate — acetone
0.01 34 -0.63 0.336 -2.03 -0412
0.02 38 -0.76 0437 -2.46 -0.823
0.03 45 -0.95 0571 -3.08 -1.23
0.04 49 -1.07 0673 -3.49 -1.64
0.05 61 -131 0.841 -4.29 -2.05
0.06 233 -3.35 233 -117 -2.46
0.07 265 -3.69 268 -130 -2.87
0.08 266 -3.75 2.78 -133 -3.28
0.09 268 -3.80 2.88 -135 -3.69
01 272 -3.88 299 -138 -4.09
calcium stearate — acetone
001 78 -1.28 0.682 -0420 -0.390
0.02 230 -3.12 196 -1.08 -0.781
0.03 238 -3.25 211 -1.13 -1.17
0.04 241 -3.33 222 -1.16 -1.56
0.05 243 -3.39 231 -1.19 -1.95
0.06 245 -3.46 241 -1.21 -2.34
0.07 249 -3.53 252 -1.24 -2.73
0.08 381 -4.61 371 -1.69 -3.12
0.09 437 -5.00 426 -1.87 -3.50
0.1 443 -5.07 441 -1.90 -3.89
|[Issn 2250-3005(online)|| ||January || 2013 Page 12




 wINEER |

ntormatonat soumet of Co i International Journal Of Computational Engineering Research (ijceronline.com) Vol. 3 Issue.1

Table 5 Experimental Velocities And Theoretical Velocities Along With The Percentage Deviation Of Binary Mixtures
At 303 K
Conc of Ultrasonic velocity U /ms™ % Deviation
Stearate EXPT Imp Nom VDV Junjie’s Imp Nom VDV Junjie’s

zinc stearate — acetone

001 1172 1138 1139 1134 1138 -2.962 -2.863 -3.327 -2.958
0.02 1176 1139 1141 1131 1139 -3.288 -3.092 -4.018 -3.279
0.03 1184 1139 1142 1127 1139 -3.965 -3.670 -5.064 -3.951
0.04 1188 1139 1143 1123 1139 -4.290 -3.899 -5.756 -4.271
0.05 1200 1139 1145 1120 1140 -5.318 -4.828 -7.163 -5.292
0.06 1372 1140 1146 1116 1140 -20.384 -19.717 -22.908 -20.346
0.07 1404 1140 1147 1113 1140 -23.161 -22.371 -26.166 -23.115
0.08 1406 1140 1149 1109 1141 -23.307 -22.409 -26.736 -23.251
0.09 1408 1141 1150 1106 1141 -23452 -22.448 -27.304 -23.388
01 1412 1141 1151 1103 1141 -23.773 -22.662 -28.052 -23.698
calcium stearate — acetone
001 1216 1138 1139 1134 1138 -6.837 -6.773 -7.188 -6.847
0.02 1368 1138 1140 1131 1138 -20.172 -20.030 -20.962 -20.194
0.03 1376 1139 1141 1127 1138 -20.855 -20.642 -22.045 -20.887
0.04 1380 1139 1141 1124 1138 -21.187 -20.903 -22.774 -21.228
0.05 1382 1139 1142 1121 1138 -21.343 -20.991 -23.323 -21.393
0.06 1384 1139 1143 1117 1139 -21.499 -21.078 -23.872 -21.557
0.07 1388 1139 1144 1114 1139 -21.831 -21.342 -24.600 -21.896
0.08 1520 1139 1145 1111 1139 -33.396 -32.788 -36.852 -33475
0.09 1576 1140 1145 1107 1139 -38.288 -37.584 -42 306 -38.377
0.1 1582 1140 1146 1104 1139 -38.792 -38.012 -43.262 -38.889
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Fig. 1 Computed parameters of Zn. St— ACE and Ca. St— ACEat303 K
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Fig. 2 Excess parameters of Zn. St— ACE and Ca. St— ACE at 303 K

The adiabatic compressibility (B) exhibits an exact reverse trend as that of ultrasonic velocity [7] for both the
binary mixtures studied. The available solvent molecules for the next incoming component get decreased and every solvent
has a limit for the compression as limiting compressibility value. The compressibility of solvent is greater than that of
solution and it decreases with increase in concentration of solution. Solvents examined were chosen to cover a wide range of
adiabatic compressibility. In both Zn. St — ACE and Ca. St — ACE systems, non linear decrease trend is observed.
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The trend in non linear variation indicates the presence of complex formation which may be due to strong solute — solvent
interaction. The disruption of stearates by solvents and weak interaction between unlike molecules leave the binary mixtures
more compressible. Acoustic impedance (Z) increases with increase in stearate concentration for Zn. St— ACE and Ca. St —
ACE systems. This favours increase in intermolecular distance between stearate and solvent molecules making relatively
wider gaps between the molecules and becoming the main cause of impediment in the propagation of ultrasonic waves. It
confirms the presence of molecular association between solute — solvent molecules through intermolecular hydrogen bonding
[8]. Rao constant (R) and Wada’s constant (W) show linear variation and almost it is constant with increase in stearate
concentration, indicating the presence of solute —solvent interaction in addition of acetone to stearates . Molar  volume
(V) decreases with increase in stearate concentration. For Ca. St — ACE system, free volume increase and decrease with
increase in stearate concentration. Co mparatively, Zn. St — ACE system free volume decrease and increase with increase in
stearate concentration. The decrease in the free volume also confirms the increasing order of symmetry [9] except for the
system, both being aliphatic or aromatic components. The increase in free volume suggests the packing of molecules become
looser predicting the presence of weaker interaction among the molecules.

The intermolecular free length (Ly) also follows the same trend as that of adiabatic compressibility in both binary
systems. Free length is greater at low stearate concentration which may be due to solvent self association. As solvent density
is not affected by association, one can deduce that the distance between the aggregate is greater than between the monomeric
solvent molecules [10]. The decrease in free length with increase in ultrasonic velocity along with increase in stearate
concentration increases intermolecular force between stearates and solvents. It strengthens the idea of molecular association
in each system. The values indicates significant interaction between the components of the mixture through dipole — dipole
interaction, dipole — induced dipole, hydrogen bonding etc., The internal pressure (w;) values suggest the presence of inter —
molecular interactions in addition of stearates to solvent. In Zn. St — ACE system, internal pressure increase at low
concentration and decrease at high concentration. Comparatively, for Ca. St — ACE system, internal pressure decrease at low
concentration and increase at high concentration. Non linear variation with both increased and decreased value suggests the
presence of molecular association between unlike molecules. It predicts the existence of greater molecular interaction among
the molecules in binary mixture. The absorption coefficient values (o/f%) shows non linear increase and decrease trend in Zn.
St — ACE and Ca. St — ACE systems. The values of relaxation time (t) shows both increase and decrease data with increase in
stearate concentration for Zn. St — ACE and Ca. St — ACE systems, viscous relaxation time increases at low concentration
which may be due to increase in frictional resistance force and change in molecular area. As concentration increases, t value
decreases with decrease in available space between the molecules. Interaction parameter values (o) value increases with
increase in stearate concentration for Zn. St — ACE and Ca. St — ACE systems, confirms the existence of molecular
interaction between them [11].

Excess values may be affected by three factors, first factors explains the specific forces between molecules such as
hydrogen bond, charge transfer complex, breaking of hydrogen bond and complexes shows large negative deviation. The
second factor deals with the physical intermolecular forces, including electrostatic forces between charged particles and
between a permanent dipole and so on induction forces between a permanent dipole and an induced dipole and force of
attraction and repulsion between non polar molecules favouring physical intermolecular force shows both positive and
negative deviation. The third factor deals with the structural characteristics of the component arising from geometrical fitting
of one component into other structure due to the differences in size and shape of the components. The excess velocity shows
positive deviations [12] which predict the weak interaction due to dispersion force. It shows non linear variation for ~ Zn. St
— ACE and Ca. St — ACE systems. Non linear variation shows specific intermolecular interaction between binary mixtures
and the positive values predicts the strong association due to rupture of cohesion and growing adhesion leading to the
formation of dipole — induced dipole interaction. The excess compressibility value depends upon two factors ie, first factor is
increase in free length which may be due to loss of dipolar association, breaking up of hydrogen bonding, differences in size
and shapes of the component. The second factor is the decrease in free length which is due to dipole — dipole interactions,
hydrogen bonding association, complex formation, and interstitial accommodation of unlike molecules [13]. The first effect
contributes to increase in the spacing between the molecules, such that ultrasound waves cover smaller distances in mixtures
than in pure components. This would result in negative deviation of both excess compressibility and free length. The second
effect contributes to decrease in the interspace between molecules and ultrasound waves which cover larger distances in the
mixtures. This would result in positive deviation in ultrasonic velocity and negative deviation in compressibility and free
length. For Zn. St — ACE and Ca. St — ACE systems, non linear trend is observed with respect to stearate concentration. It
was reported that the positive deviation in excess impedance indicates the presence of strong interactions between component
mo lecules in the mixture [46]. Excess molar volume shows negative deviation and linear decrease with increase in stearate
concentration. Molar volume is slightly greater when calciumstearate is added to acetone than zinc stearate.
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The experimental and theoretical velocities calculated by using various empirical relations are presented. The
observed deviation of theoretical velocity from the experimental values should be rather treated as evidence of molecular
interaction which takes place between stearates and acetone [14]. Deviation is larger in Van Dael and Vangeel relation which
is due to the strengthening among unlike molecules. At all concentrations experimental ultrasonic velocity is found to be in
good agreement with theoretical Nomoto velocity. It may be due to weak dipolar dispersive interaction between like
mo lecules [56 - 58]. For Zn. St — ACE systems, deviation follows the order Uygy > Uy > Uyyn > Unom However, for Ca. St —
ACE systems, deviation follows as Uvav > Ugn > Uinp > Unom.

4. Conclusion

The present investigation measures ultrasonic velocity, density and viscosity of stearates with acetone at 303 K. It
reveals the presence of weak and strong molecular interactions in the binary systems from the acoustic, thermodynamic and
excess parameter values. It may be suggested that the strength of interactions between aliphatic molecule and aromatic
component will be greater than that of aliphatic — aliphatic and aromatic — aromatic components. Based on the above
consideration, Zn. St — ACE and Ca. St — ACE system shows weak dipole — induced dipole interaction. The reason is that,
stearate and ketones are aliphatic in nature, so interaction is expected to be very less. Molecular interaction between the
stabilizer and solvent used decreases in the order: Ca. St — ACE > Zn. St — ACE From the computed data, standard
relations like Impedance relation, Nomoto relation, Van Dael and Vangeel and Junjie relation are calculated. The large
deviation of ultrasonic velocity is found in Van Dael & Vangeel and Junjie relation and it is found to be least in Nomoto and
Impedance relation.
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Abstract

Nowadays air over major cities throughout the world has become over burdened with gases produced by
automobiles. The death rate due to automobiles pollution is increasing rapidly in the metropolitan areas. Every year an
estimated 800,000 people die prematurely from illnesses caused by outdoor air pollution worldwide. They compare cost-
of-iliness (COI) and willingness-to-pay (WTP) estimates of the damages from minor respiratory symptoms associated
with air pollution using data from a study in Rewa in 2010-2011. The present study s an attempt to exploit air problems
and diseases caused by the automobile air pollution and its cause economic problem by the treatment of disease. We
conclude from our results that blood pressure, ENT (Eye, nose and throat), fatigue, gastrointestinal diseases and cancer
were highly correlated with lead distribution. We also conclude that the motor vehicles/ automobiles now constitute the
main source of air pollution. On the basis of observation Bus stand sites is highly polluted than the Sirmour chauk in
which respiratory problem recorded 45.24% at sirmour chauk and 48.73% at Bus stand and expenditure is maximum on
Bus stand is 572244 Rs. than the Sirmour chauk 509537 Rs.

Key Words: Urban air pollution, Human health and Economic loss.

1. Introduction

In most countries in Europe, ambient air quality has improved considerably in the last few decades. However,
there is a large body of evidence suggesting that exposure to air pollution, even at the levels commonly achieved
nowadays in European countries, leads to adverse health effects. In particular, e xposure to pollutants such as particulate
matter and ozone has been found to be associated with increases in hospital admissions for cardiovascular, respiratory
disease, gastrointestinal disease, Skin disease, eye disease, ear disease and mortality in many cities in Europe and other
continents. Recent studies have also tried to quantify the health effects caused by ambient air pollution; e.g., within the
“Global Burden of Disease” project of the World Health Organization (WHO) it has been estimated that worldwide,
close to 6.4 million years of healthy life are lost due to long-term exposure to ambient particulate matter. The World
Health Organization (WHO) estimates that every year 800,000 people die prematurely from lung cancer, cardiovascular
and respiratory diseases caused by outdoor air pollution. Other adverse health effects include increased incidence of
chronic bronchitis and acute respiratory illness, exacerbation of asthma and coronary disease, and impairment of lung
Function. This note outlines how cities can estimate health gains to their residents as they take steps to reduce outdoor air
pollution. It discusses the types of studies used to quantify the relationships between air pollution and human health. Air
quality affects human health. Nearly 1.4 billion urban residents in the world breathe air that fails the WHO air quality
standards. At the global level, mortality due to exposure to outdoor air pollution is estimated to range from 200,000 to
570,000. In Indian cities, among the most polluted in the world, available mortality and morbidity statistics indicate that
respiratory infections and chronic conditions are widespread. The major source of air pollution in Rewa is vehicular
traffic, which emits particulate matter, sulphur dioxide, nitrogen oxides, carbon monoxide, hydrocarbons, etc. Particulate
matter, the main atmospheric pollutant, can have severe health effects. Air pollution episodes in Muese Valley
(1930),Donora (1948) and the London fog of 1952 resulted in heavy mortality. These events indicate that short term
elevated levels of particu late matter and sulphur dioxide can lead to a variety of pulmonary disorders including mortality.
Respirable particu late matter (RPM) is a respirable fraction with a diameter of less than the main factors which regulate
occupational health status, are:

1. Nature and substance of exposure
2. Intensity or severity of exposure
3. Length of exposure

4. Personal susceptibility

Diesel also produces NOx that is easily absorbed in the blood and then reduces the oxygen-carrying capacity of the
blood. It makes the lung tissues brittle and leathery and can cause lung cancer and emphysema (severe breathing
problems)12. At the ITO Crossing, NO2 is above the standards in one out of every five days13. Even more disturbing is
the fact that NOx from diesel
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once out in the air forms ozone, yet another harmful gas. Adverse effects of air pollutants on human health can be acute
or chronic. Acute effect manifests themselves immediately upon short term exposure to high concentrations of air
pollutants whereas chronic effects become evident only after continuous exposure to low levels of pollutants. Pollutants
can enter the body through a number of ways. They can cause skin and eye irritation; Particulate matter may be
swallowed as a result of respiratory cleansing action. However, the primary mode of transfer of pollutants to the human
body is through respiratory system. The slow and steady exposure to toxins present in the environment effect the human
body and their toxins creep in to body slowly, sometimes causing lethal diseases and even death. The World Bank has
estimated that Indians are spending Rs 4550 crores every year on treatment of diseases caused by ambient air pollution.
The present study describe the economic impact due to automobile air pollution linked diseases , Rewa is situated on
NH-7, traffic pollution is major sources of air pollution which cause human health diseases .

2. Material And Methodology
The questionnaire based survey was conducted in two road, Sirmour chauk and Bus stand for valuation of
health cost due to air pollution. Human population was surveyed for the following aspects.

e Human capital (Earnings foregone due to premature death as a result of exposure to air pollution)
e Cost of illness (expenditures in medicines, doctor fees, lost working days and wages, expenditure in transportation
and lodging etc.)

The morbidity cost also includes the expenditures associated to persons actually suffering with air pollution oriented
chronic diseases, their admission in nursing homes, and other expenditures after their death. The cost of illness is
calculated on the basis of lost wages due to lost working days and additional expenditures towards transportation,
purchase of medicines, doctor’s fees etc.

3. Result And Discussion
Health Impacts

Observation of traffic pollution impact on human health near Sirmour chauk and Bus stand in Rewa city (M.P.)
Taple — 1 and Table-2. Represent the air pollution linked diseases in which percentage of persons suffering from
respiratory diseases was found to be maximum on Bus stand 48.73% and 45.24% on Sirmour chauk. Most of the
respiratory diseases observed under the present study were silicosis, breathlessness, asthma, bronchitis, cough, burning
of mouth and throat and lung cancer. cardiovascular diseases 33.34% on sirmour chauk and 35.91% on bus stand.
Gastrointestinal diseases is one of the important air pollution oriented diseases which is observed on both side is 43.07 %
and 45.10%. sirmour chauk and Bus stand near both side percentage of skin diseases is higher than other air pollution
linked diseases which is 47.60 from sirmour chauk and 52.75% from Bus stand .Eye, ear and teeth diseases is also air
pollution linked disease in this survey work Percentage of these diseases noted 29.60%,23.83% and 20.73% near
Sirmour chauk and 33.24%,31.99% and 25.22% near Bus stand. In this present work we show the percentage of air
pollution linked disease is maximum on Bus stand than the Sirmour chauk. Other diseases like malaria, vomiting,
anemia, cancer, vitamin deficiency, jaundice, pneumonia etc were reported at both sites. But these are not supposed to be
caused by air pollution. Other diseases percentage found at Sirmour chauk 25.08% and at Bus stand 37.17%.Results
indicate higher incidence rate of respiratory diseases among the people at Sirmour chauk and Bus stand near road side.
Association between air pollution and lung function parameters has already been well documented ( Islam and
Schlipkoter, 1989;HEI,1995,2000a,2000b; schwela,1996,2000; Schlesinger, 2006;Pope,2000a 2000b;
WHO,2000a,2000b). At low level of exposure of SO, for 24 hour period (mean annual level below 50 gm)
epidemiological studies have demonstrated effect on mortality (total cardiovascular and respiratory) and on hospital
emergency admissions for total respiratory causes and chronic pulmonary disease (WHO/EURO, 2000; Schwela, 2000).
With respect to morbidity (hospital admission for cardiovascular respiratory diseases) an increase in 502 for long term
exposure was significantly associated with an increase in adverse health effects (Schwela,2000). World Health
Organization (WHO) estimates that approximately 3 million people die each year due to air pollution in the world
(World Bank 2001). According to the WHO, air pollution is responsible for increases in outpatient visits due to
respiratory and cardiovascular diseases, hospital ad missions and mortality.

Human exposure to TRI emissions and to PM2.5 can be estimated with the intake fraction, defined as the total
potential human dose as a function of total exposure relative to the source term (Bennett, McKone et al. 2001). The
intake fraction is multiplied by linear dose response and concentration-response functions of human health hazard for
TRI and PM2.5 respectively to estimate excess cancer cases and premature mortality ( Bennett et al. 2003; Nishioka,
Levy et al. 2003). The concentration-response function underlying PM2.5 premature mortality predicts annual adverse
outcomes due to respiratory ailments and lung cancer that are specific to an emissions year. Thus, 1998 emissions are
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associated with 1998 premature deaths. Mineral silicate is an unavoidable constituent of limestone from which lime and
cement are processes (Gupta 1994), Silica is not considered carcinogenic, although the risk of lung cancer increases with
silica exposure (Cherry et al. 1998).Air pollution’s impact on health is very complex as there are many different sources.
The individual effects vary from one to another, and it is especially harmful to the young children and the elderly, and
those with existing respiratory problems. Children are at risk because their lungs are not fully developed; they breath
faster, and they spend lots of time outdoors.

Table -1 Incidence of automobile air pollution oriented diseases among the people near
sirmour chauck in Rewa City (M.P.)

S.NO. Diseases Total

%

Male Female
Child Adult Old Child Adult Old
1 Respiratory 6.81 11.81 8.21 5.54 7.54 5.33 45.24
2 Cardiovascular 3.47 6.81 5.00 4.80 7.41 5.85 33.34
3 gastrointestinal 4.61 7.30 9.75 5.12 7.39 8.90 43.07
4 Skin 6.98 7.87 10.32 4.56 9.22 8.65 47.60
5 Eye 3.42 6.8 6.3 2.76 5.98 4.34 29.60
6 ear 2.87 4.43 5.34 2.54 4.89 3.76 23.83
7 Teeth 2.31 4.11 4.96 2.31 3.61 3.43 20.73
8 Other 3.90 3.73 4.68 3.05 5.54 4.18 25.08
Table -2 Incidence of automobile air pollution oriented diseases among the people near Bus stand in Rewa City (M.P.)

S.NO. Diseases Total

%

Male Female
Child Adult old Child Adult Old

1 Respiratory 7.21 12.43 8.86 6.32 8.41 5.50 48.73
2 Cardiovascular 3.98 6.51 5.69 5.46 8.67 5.60 3591
3 gastrointestinal 4.98 7.65 8.79 6.22 7.77 9.69 45.10
4 Skin 7.85 6.87 10.90 6.89 9.71 10.53 | 52.75
5 Eye 5.05 6.67 8.30 2.66 6.58 3.98 33.24
6 ear 3.87 5..43 7.40 2.61 5.70 6.98 31.99
7 Teeth 3.89 7.01 2.43 2.80 5.66 3.43 25.22
8 Other 5.77 5.81 5.79 3.76 7.53 5.51 37.17

Economic Valuation of Health Impacts

Figl. Represent the air pollution associated health cost of people at both sides (Sirmour chuk and Bus stand)
near traffic pollution. A questionnaire based survey was conducted at sides to collect information on the expenditure
made by people, as a result of air pollution, towards cost of illness in which expenditures of medicines 195937 Rs. and
216720 Rs. at both side. Medicinal charge is maximum than other charges. Wages charge 168420 Rs. on Sirmour chauk
and 192141 Rs. Bus stand . Transport charge noted on both side is 15370 Rs. And 15588 Rs. Whereas doctor fee, bed
charge and pathology s noted on Sirmour chauk is 18630 Rs., 13670Rs. and 2950Rs. and on Bus stand s 21330Rs.,
13990 and 4760Rs.Accidental charges on both sites is 87980Rs. and 98765Rs.But other’s charges which not include in
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these charges is noted 6580 on Sirmour chauk and 8950 on Bus stand. Result indicate the total expenditures is 509537Rs.
at Sirmour chauk and 572244 noted on Bus stand. On the all observation we can say Bus stand site is more polluted than
Sirmour chauk per year. The world Bank (1997) estimated that air pollution cost china’s economy more than 7% of GOP
in 1995, largely in health damage. Chinese researches using the risk-dollar trade off method to revels the implied value
of statistical life (Li. Schwartz and Xu. 1998) , the median value of willingness to pay in a sample of 500 for avoiding a
death was US dollar 160,000,612. It is estimated that 251 premature deaths, 7.7 million cases of acute and chronic
mobility, and 6,589 person-years of restricted activities would have been avoided if Shijizhuang had met the national
ambient air quality standards in 2000. Appling the economic valuation number, this implies US dollar 40 million for
premature deaths and US dollar 31 million for morbidity. Using incidence rates and survey data Li et al. (1998)
estimated the costs of public health associated with air pollution in Shijiazhuang to be 63 million dollar. However, health
cost estimate under present investigation is smaller than those of estimate cost of Li et al.(1998) .

Fig.1-Human health based economic loss due to air pollution at both sites in Rewa,(M.P.)
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Abstract

Due to the advantages of easy re-configurability and scalability, the memory-based string matching architecture is widely
adopted by network intrusion detection systems (NIDS).The ability to inspect both packet headers and payloads to identify attack
signatures makes network intrusion detection system (NIDS) a promising approach to protect Internet systems. In this paper, we
propose a memory-efficient pattern-matching algorithm which can significantly reduce the memory requirement. Using the pattern
dividing, the variety of target pattern lengths can be mitigated, so that memory usage in homogeneous string matchers can be efficient.
In order to identify each original long pattern being divided, a two-stage sequential matching scheme is proposed for the successive
matches with sub-patterns. We synthesized this design using Quartus 11 11.0 version.

Keywords: Computer network security, finite automata,Parallel processing, Deterministic-finite automata (DFA).

1. INTRODUCTION

As Proliferation of Internet applications increases, security becomes a problem within network solutions.
Intruders attempt to break into publicly accessible victim systems to misuse the functionality provided. Traditional
network based security devices such as firewalls, performing packet filtering on packet headers only, fail to identify
attacks that use unsuspicious headers. By inspecting both packet headers and payloads to identify attack signatures,
network intrusion detection system (NIDS) is able to discover whether hackers/crackers are attempting to break in or
launch a denial of service (DOS) attack.Because most of the known attacks can be represented with strings or
combinations of multiple substrings, string matching is one of the key components in NIDS. String matching in NIDS is
computationally intensive in that, unlike simple packet classifications, NIDS needs to scan both the headers and the
payloads of each incoming packet for thousands of suspicious strings. Worse, the string lengths are variable. As a result,
string matching has become the bottleneck in NIDS to address the requirement of constantly increasing capacity. A string
matching engine can have multiple string matchers for parallel string matching. Due to the slow speed of the software-
based string engine, the hardware-based string matching engine is preferred due to great parallelism for the high-
performance IDSs. In particular, the memory-based string matching engine allows on-the-fly update of memory contents
for high re-configurability. However, there are several well-known challenges: high throughput, regularity, scalability,
and low memory requirements.

Especially, in the memory-based string matching engine, the string matching based on deterministic-finite
automaton (DFA) is frequently adopted due to the deterministic transitions between states according to input symbols;
state transitions can be performed in a fixed number of cycles, where the throughput can be maintained unchanged. In
addition, due to the fixed number of output transitions in a state, regularity can be guaranteed in the DFA-based string
matching engine. Scalability can be supported by the homogeneity of multiple string matchers where DFAs are mapped.
Because of the deterministic transitions between states, however, memory requirements are proportional to both the
number of states and the number of transitions in a state. The total cost of a string matching engine is directly related to
memory requirements; therefore, the target pattern information should be compressed. In the traditional Aho-Corasick
algorithm and the bit-split DFA-based string matching, common prefixes between target patterns are shared in a
DFA First, the (attack) string patterns are compiled to a finite state machine (FSM) whose output is asserted when any
substring of input strings matches the string patterns. Then, the corresponding state table of the FSM is stored in memory.
For the pattern identification, a state should contain its own match vector with a set of bits, where each bit represents a
matched pattern in the state. Even though the information of shared common infixes was stored in match vectors, the
number of shared common infixes was limited by the size of the match vectors. In addition, throughput could decrease
due to the modified state transition mechanism. In the memory requirements for match vectors were reduced by
relabeling states and eliminating the match vectors of non-output states. By sharing common infixes of target patterns or
relabeling states and eliminating the match vectors of non-output states, the memory usage in the match vectors could be
efficient The pattern-matching problem considered here is that of searching for occurrences of a pattern string within a
larger text string. Stated formally, given a pattern x with length |x| = m and a text y with length |y] = n, where m, n >0
and m << n, the task is to determine if x occurs within y. This basic problem is found in many application domains of
network intrusion detection systems (NIDS)
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2. Pre Design Information
A. Target Patterns

A target pattern and a set of its k sub patterns, which are obtained after dividing the target pattern, are denoted as
Pi and Qi={SPi1;SPiy; . . . ;SPyJ}respectively. The subscript i is the index of the target pattern. However, the variety of
target pattern lengths is another serious problem in achieving regularity and scalability with low hardware cost. Each
pattern consists of multiple character codes, where the number of character codes is defined as the pattern length.
According to the rule sets, the distribution of pattern lengths could be different each other. In addition, the variation of
pattern lengths in each rule set is irregular. If target patterns are to be mapped onto multiple homogeneous string
matchers, memory usage cannot be balanced without considering different pattern lengths.

B. Pattern Dividing

The target pattern has set of k sub-patterns, which are obtained after dividing the target pattern, are denoted as Pi
and Qi respectively. A set of k sub-patterns Qi will be called the quotient vector of Pi. The fixed length of k sub-patterns
is denoted as f. If the length of a target pattern is shorter than f, the target pattern does not need to be divided, so the
pattern is defined as the short pattern. The remnant pattern Ri represents a suffix or residual sub-pattern of the target
pattern Pi that succeeds the quotient vector of Pi. The match in a sub-pattern is encoded with a quotient index, which
represents the unique index of the sub-pattern match. The remnant pattern Ri should be matched sequentially after the
quotient vector Qi is matched.

C. Identification Of Pattern

Consider four target patterns {“abc,” “abcd,” “ac,” “bcd”} are mapped on a DFA, where target pattern lengths
range from 2 to 4. The fourth target pattern is a suffix of the second target pattern. If the second target pattern is matched,
the fourth target pattern is always matched, but not vice versa. We let a target pattern Pi be a suffix of another target
pattern Pj for Pi is not equal to Pj. If different identification indexes are provided for the matches with Pi and Pj,
respectively, Pi is explicitly identified when Pj is matched. If only the identification index for Pj is provided, Pi is
implicitly identified. In this case, only the target pattern with the longest prefix from the initial state has its own
identification index in the implicit identification; therefore, users could detect matches with Pi after analyzing the
identification for Pj with extra effort. In addition, a target patternPi can be identified after its quotient vector Qi and its
remnant vector Ri are matched in order.

D. Bit- Split Dfa

DFA is an FSM where there is one and only one transition to a next state according to each pair of state and
input symbols. DFA can be represented with a five-tuple: a finite set of states (Q), a finite set of input symbols (P), a
transition function, an initial state, and a set of output states. The identification index of a target pattern is an individual
keyword used to distinguish the target pattern match. The memory requirements of DFA are proportional to the size of Q
and P.

3. Proposed Scheme
A. Deterministic Finite Automaton

In automata theory, a branch of theoretical computer science, a deterministic finite automaton (DFA)—also
known as deterministic finite state machine—is a finite state machine that accepts/rejects finite strings of symbols and
only produces a unique computation (or run) of the automaton for each input string. 'Deterministic' refers to the
uniqueness of the computation. In search of simplest models to capture the finite state machines, McCulloch and Pitts
were among the first researchers to introduce a concept similar to finite automaton in 1943. The following figure shows
the structure of DFA.

A1 A2 A3

3T

Al1,3]
Al1,2]
| SLE(1) |(- Al

Splitter

Priority
Selector

Next State

<
Fig.1. Structure of DFA

In the automaton, there are three states: SO, S1, and S2 (denoted graphically by circles). The automaton takes finite
sequence of Os and 1s as input. For each state, there is a transition arrow leading out to a next state for both 0 and 1.
Upon reading a symbol, a DFA jumps deterministically from a state to another by following the transition arrow. For
example, if the automaton is currently in state SO and current input symbol is 1 then it deterministically jumps to state S1.
A DFA has a start state (denoted graphically by an arrow coming in from nowhere) where computations begin, and a set
of accept states (denoted graphically by a double circle) which help define when a computation is successful.
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A DFA representing a regular language can be used either in an accepting mode to validate that an input string is part of
the language, or in a generating mode to generate a list of all the strings in the language. In the accept mode an input
string is provided which the automaton can read in left to right, one symbol at a time. The computation begins at the start
state and proceeds by reading the first symbol from the input string and following the state transition corresponding to
that symbol. The system continues reading symbols and following transitions until there are no more symbols in the
input, which marks the end of the computation. If after all input symbols have been processed the system is in an accept
state then we know that the input string was indeed part of the language, and it is said to be accepted, otherwise it is not
part of the language and it is not accepted. The generating mode is similar except that rather than validating an input
string its goal is to produce a list of all the strings in the language. Instead of following a single transition out of each
state, it follows all of them. In practice this can be accomplished by massive parallelism or through recursion. As before,
the computation begins at the start state and then proceeds to follow each available transition, keeping track of which
branches it took. Every time the automaton finds itself in an accept state it knows that the sequence of branches it took
forms a valid string in the language and it adds that string to the list that it is generating. If the language this automaton
describes is infinite (ie contains an infinite number or strings, such as "all the binary string with an even number of 0s)
then the computation will never halt.

B. Aho-Corasick Algorithm

Aho-Corasick String Matching Automaton for a given finite set P of patterns is a (deterministic) finite
automaton G accepting the set of all words containing a word of P. Transition table is built during the preprocessing part.
Where at each state, there is in-formation about where to jump to for each character. It just traverses the string to be
matched making transitions, the transition function which tells which state to jump for each character. Whenever we
reach a state F, a match is reported by the engine. For simple string matching cases, it does not performs very well but
when there are multiple patterns or pattern matching is done at regular expression level, it is one of the best options for
pattern matching. Aho-Corasick Matching, implementation first forms a combined DFA for all patterns. Since this is
preprocessed during the initialization part, there is no overhead of DFA formation for each pattern and also no (individual
or set of) patterns traversal. And for each new character we have to just take one step. But the memory overheads are
huge. Also, the state holding at each step is huge because there are multiple copies of active DFA’s since a new DFA gets
activated at each new character input other than the existing DFA’s. Of course some go out also but difference is huge.
But power of the algorithm is, it is unaffected by the variance in size of the patterns and worse and average case
performance is same.The enhanced design on Aho-Corasick uses an optimized vector storage design for storing the
transition table. This memory efficient variant uses sparse matrix storage to reduce the memory requirements and further
improve performance on large pattern groups.

Sparse-Row format

Vector: 00024000607000000

Sparse-Row Storage: 8425497117

Now for each DFA state rather than having a 256-size vector of which most are 0 values, we use sparse matrices to
present the transition element and the corresponding value. Cleary since we cannot have O(1) transition time in this
implementation, since we need to traverse this new vector to find the transition element. The memory requirements go
down by four times which is quite significant.

C. Fsm Tiles

In a string matcher, several homogeneous FSM tiles take n bits as an input at every cycle. In the state of each
FSM tile, the pattern identification information is stored as a partial match vector (PMV), where the ith bit indicates
whether the ith pattern is matched or not in the state. A pattern can be identified with a full match vector (FMV), which is
obtained with the logical AND operation of PMVs in all FSM tiles.

The different types of FSM tiles in can be adopted. The number in the angle brackets describes the field width.

Next State Pointers PMV Table

<[logesP> [<[logzs ] <p>
o o
] = = " v . 1
-3 A P
§ 5 . ; : y - 52
s-1

v

» r PMV

N 2:1 Mux "«
| one input bit
Fig.2a.

Every state can indicate its PMV. A difference of the FSM tile in Fig. 2a is that the FSM memory for storing next-state
pointers can be separated from the PMV table. As shown in Fig.2b,
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If there is no need to have PMVs in several states, the memory allocation for the states is not required; only several
PMVs are stored in a PMV table. The stored PMVs are defined as nonzero PMVSs; the PMVs to be reduced are defined as
zero PMVs. When many PMVs can be shared between multiple states, the FSM tile type in Fig. 2c is beneficial by

Next State Pointers PMI
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Flgz two input bits
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A pattern match index (PMI) in each state indicates a unique PMV for the state. By adopting a separate PMV table, the
memory requirements for storing repeated PMVs can be eliminated.

D.Pattern Mapping And Partitioning

The pattern mapping for a string matcher, where sorted patterns ST and string matcher parameter M are given.
Initially, for loop checks whether all FSM tiles can be built when the number of mapped patterns is maximum. A variable
denotes the number of mapped patterns in each turn. With front patterns from the given sorted patterns, mapped t, a
procedure Build tries is called to obtain the tries for FSM tiles in a string matcher. Then, if the largest number of states in
tries is greater than the maximum number of states in an FSM tile, next iteration is continued by reducing by one;
otherwise, the loop is broken after obtaining the mappable patterns, mapped t. The unmapped patterns are returned by a
procedure Remove. After exiting for loop, a procedure Add failing pointer is called to add failing pointers from each state
to the longest suffix state. Finally, for the mapped patterns mapped t, the contents of the PMVs are obtained by calling a
procedure called Set PMV s.

Pattern Mapping Algorithm:
procedure PM(sorted patterns ST, string matcher M)
t ST
for =p(M)to1do
mapped_t front( t)
tries Build_tries(mapped_t)
if max(Num_states(tries) > s(M) then
continue
else
Remove(mapped _t, t)
break
end if
end for
dfas Add_failing_pointer(tries,mapped_t)
fsms Set_ PMV s(dfas, mapped_t)
return fsms and t
end procedure
Pattern Partitioning Algorithm:
Procedure PP denotes the pattern partitioning with patterns T and string matcher parameter M. First, patterns are sorted
lexicographically to increase the number of shared common prefixes. Then, a procedure PM, which denotes the pattern
mapping, is called for obtaining the FSM tile contents for a string matcher. Then, the unmapped patterns are returned.
The obtained FSM tile contents are stored in vec_fsms. The pattern mapping is repeated until there are no unmapped
patterns.

Procedure PP(patterns T, string matcher M)
t Sort(T)
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While t
fsms, t

vec_ fsms= vec_ fsms+ fsms

end while

return vec_fsms

end procedure

The pattern mapping algorithm shows the constant time complexity. Therefore, the time complexity for partitioning total
patterns can be O(T), where T denotes the number of patterns. On the other hand, the time complexity of pattern sorting
can be O (T.log2T). However, due to the large constant factor of the pattern mapping, if T is not sufficiently large, the
pattern sorting will not be dominant.

4. Results

Extensive verification of the circuit design is performed using the Verilog and then synthesized by the Quatrus 11 9.0 to
demonstrate the feasibility of the proposed architecture design for Intrusion Detection Systems.

5. Conclusion

The proposed DFA-based parallel string matching scheme minimizes total memory requirements. The problem
of various pattern lengths can be mitigated by dividing long target patterns into sub-patterns with a fixed length. The
memory-efficient bit-split FSM architectures can reduce the total memory requirements. Considering the reduced
memory requirements for the real rule sets, it is concluded that the proposed string matching scheme is useful for
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reducing total memory requirements of parallel string matching engines.
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Abstract

Water has been a cheaper commodity for a very long period and never accounted for in processing cost. Now it
becomes scarce and a priced commodity and the costs for water and its treatment to make it suitable for processing have
escalated to the newer heights necessitating its inclusion in production costs. Water conservation techniques must be instigated
in the textile industries. The industries must take initiatives to implement water management practices. Also it is necessary to
encourage industries for investment in various water recycling methods. Treated wastewater from city wastewater plant is
disposed either on land or in river. This water causes various land pollution problems and water pollution. This treated waste
water can be used in textile wet processing by retreating it. The treatment plant comprises water storage tank, Oil and gas
removal trap, Slow sand filter, Granular Activated carbon unit (GAC), Chlorination unit, two stage ion exchange unit with
strong acid cation exchange resin SAC) and strong base anion exchange resin (SBA). This paper focuses on cost benefit
analysis of wastewater recycling plant for textile wet processing

Keywords: Wastewater recycling, textile wet processing, GAC technology, strong acid cation exchange resin, strong base
anion exchange resin, cost benefit analysis

1. Introduction
Water usage in textile industry and importance of water recycling:

There are many sources of water, the most common being: Surface sources, such as rivers, Deep wells and shallow wells,
Municipal or public water systems, Reclaimed waste streams. (Smith and Rucker, 1987) The textile industry in India has been
pioneer industry. Indian textile industry is the 2 largest in the world. Overall India is world’s g largest economy and among
the 10 industrialized countries (Patel, 2004). If global break up of fresh water is seen then from 100 % of freshwater, 20 % is
being used by the industries which are responsible for large production of effluents (Himesh, 2001). The rapid growth in
population and particularly in urbanization has resulted in sharp increase in generation of these two wastes. In India alone
19000 million liters of sewage is generated every day of which more than 25% is attributed to class I cities. Out of this quantity
of sewage 13000 million liters per day (MLD) is collected out of which at the most half is treated to some extent. In terms o f
nutrients and water availability, economic value of this quantity of domestic sewage has been estimated as Rs. One crore per
day. As regards industrial wastewater generation, the same is estimated 10000 MLD, 40% is from small scale industries
(Patankar, 2006). Wastewater reclamation and reuse is one element of water resources development and management which
provides an innovative and alternative option for agriculture, municipalities and industries (Al-Sulaimi and Asano, 2000). The
availability of alternative water sources such as reclaimed municipal waste water or recycled process water can foster more
efficient water use practices that translate in to significant cost savings in industries (Tchobanoglous, 1998).

2. Materials and Methods

Pilot treatment plant was prepared and treatment was given to treated municipal wastewater. Units in recycling plant
comprises Municipal treated water storage tank, Oil & Grease removal unit, Slow Sand filter (SSF), Granular Activated Carbon
filter (GAC), Chlorination unit Cationic Exchange Resin (SAC) and Anionic Exchange Resin (SBA).

Details of Pilot treatment plant:
1. Municipal treated water storage tank: To store the treated wastewater for further treatments. Also acts as a sedimentation
tank.

2. Oil & Grease removal unit: Oil & Grease can be removed with this unit .
3. SlowSand filter (SSF): Slow sand filter is provided with various layers of sand of different particle size.
4. Granular Activated Carbon filter (GAC): Through this the color and odor from the wastewater is removed.

5. Chlorination unit: This is carried out to disinfect the sewage. For this sodium hypochlorite solution (22 gpl) with various
dosages was used.
6. Cationic Exchange Resin (SAC): Here cations like Na* Mg™, Ca*™ etc was exchanged with H' ions. The cationic exchange

resin used was strong acid type. It is a premium quality strong acid cation exchange resin containing nuclear sulphonic acid
groups having high exchange capacity, combined with excellent physical and chemical stability and operating characteristics. It
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is ideally suited for use in a wide range of pH and temperature conditions. It is supplied in hydrogen form for two stages and
mixed bed demineralization and in sodium form for softening. It is also used for de-alkalization and chemical processing.

7. Anionic Exchange Resin (SBA): Here anions like S04™, CO3", CI" etc was exchanged with OH" ions. The anionic exchange
rein used was strong base type. It is a strong base anion exchange resin based on polystyrene matrix, containing quaternary
Ammonium group. It has excellent chemical and operating characteristics along with excellent physical properties due to its
crack-free nature. It has a good operating capacity for weak acids like silicic and carbonic along with strong mineral acids,
when used in water treatment along with strong acid cation exchange resin. It is ideally suited for use in a wide range of pHand
temperatures. It is supplied as moist spherical bead in the chloride form with a particle size distribution to provide good kinetics
and minimum pressure drop. Figure 2.1 shows Pilot treatment plant.

P
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P

STORAGE
TANK

OIL. AND GREASE
REMOVAL TANK

GRAVEL

SLOW SAND FILTER

SAC GAC
CHLORINE
CONTACT TANK [
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ION EXCHANGE UNIT CARBON

FILTER

TREATED WATER STORAGE TANK

Note: GAC — Granular Activated Carbon
SAC — Strong Acid Cationic resin
SBA — Strong Base Anionic resin

Figure 2.1 Pilot Treatment Plant

Figure 2.2 Photograph of Pilot Treatment Plant
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3. Treatment Of Wastewater:
Wastewater was treated to fulfil the requirements of cotton textile wet processing. Following norms were target to treat
the wastewater. Shown in table 3.1

Table 3.1 Targeted values of various parameters

Sr. No. | Parameter Expected treatment quality
1 Total Dissolved Solids (TDS) 400 mg/|

2 Hardness Less than 70 mg/|

3 Oil and Grease Less than 1 mg/|

4 Most Probable Number (MPN)/100 ml Nil

5 Colour Nil

6 Odour Nil

3.1 Testing and analysis of wastewater using pilot treatment plant:
Details of TDS, Hardness and oil and Grease inlet and outlet of plant are shown in table 3.2, 3.3and 3.4

3.2 Chlorination:

Optimum chlorine dosage was found

Table 3.2 Total Dissolved Solids (TDS)

Sr.No. | Day | Inlet (mg/l) Outlet (mg/l)
1 1 930 412
2 2 911 421
3 3 845 423
4 4 865 457
5 5 765 402
6 6 865 438
7 7 852 423
Table 3.3 Hardness
Sr.No. | Day | Inlet(mg/l) Outlet (mg/l)
1 1 427 31
2 2 413 31
3 3 392 24
4 4 342 24
5 5 368 15
6 6 425 22
7 7 433 18
Table 3.4 Oiland Grease
Sr.No. | Day [ Inlet (mg/l) QOutlet (mg/l)
1 1 12 0
2 2 25 0
3 3 25 0
4 4 24 0
5 5 18 0
6 6 31 0
7 7 23 0

with various trials of NaOCI. Following table shows various dosages and

corresponding Most probable number (MPN/100 ml). Chlorine contact time was kept 30 minutes. Residual chlorine was
measured for every dosage found between 0.2to 0.3 mg/I.

4. Cost-Benefit analysis of the plant:

Hardness of wastewater = 450 mg/l as CaCos
Calculation of major costs on maintenance of Cationic Exchange Resin (SAC), Anionic Exchange Resin (SBA) and
Chlorination unit is carried out as under.
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4.1 Cationic Exchange Resin (SAC):

Total treatment capacity of resin = 1.8 to1.2 meq/ml

Considering 60% operating capacity of resin,

Operating capacity of resin used =1.08 meqg/ml = 1080 meq/I

Hardness concentration of wastewater can worked out in meq/l by using formula weight of CaCo 3
1ppmas CaCos = 0.02 meqg/l or

One equivalent of calciumcarbonate = (40 + 12 +3*16)/ 2 =50 mg /eq =50 mg/ meq
Hardness concentration in meqg/l = 450/ 50 =9 meq/I

Quantity of water treated by one liter resin = 1080/9 = 120 liters.

Regeneration with 60 gm HCL /liter of resin = 120 liters of water.

HCL/ liter = 60/ 120 = 0.5 gV liter

Commercial rate of HCL Rs. 5/- per kg

Cost per liter = 5/1000*0.5 = Rs. 0.0025/ liter of water

4.2 Strong base anion exchange resin (SBA):

Total treatment capacity of resin = 1.3 meqg/ml

Considering 60% operating capacity of resin,

Operating capacity of resin used =0.78 meg/ml = 780 meq/I
Quantity of water treated with one liter resin = 780/9 = 86.67 liter
Regenerating with NaOH and considering 30gms NaOH / liter
Quantity of NaOH/liter = 30/86.67 = 0.346 g liter

Commercial cost of NaOH = Rs. 40/- per kg.

Cost per liter = 40/1000*0.346 = Rs. 0.01384 /liter of water

4.3 Chlorine treatment:

Chlorination charges can be worked out as below,

Commercial cost of Chlorine = Rs. 10/- per kg = Rs. 10/1000 gms
Dosages of Chlorine = 1 ppm per liter of water

Cost of chlorination = 10/1000*0.0001 = Rs. 0.00001 / liter of water
Water to be treated 18 MLD = 18000 m*/day = 900 m®/hour

Plant working hours = 20 Hours/day

4.4 Electricity charges:

Gravity and continuous flow plant, Feed flow pump 150 HP, anion cation plant pumps (2 nos.) of 75 HP and considering other
electricity charges of the plant =50 HP

Total electricity consumption = 350 HP

Rs. 5/- Kwh * 0.746 Kwh/hp * 350* 20 hrs/day =Rs . 26110 = 00

Amp. Drawn 0.75 %. Therefore Cost/day = Rs. 26110* 0.75 = Rs. 19582.50

Cost per liter = Rs. 19582.50/ 18000000 = Rs. 0.001088/ liter of water

4.5 Maintenance charges of plant:
Maintenance charges for pumps in plant, blowers in degasifiers & other charges. Considering Rs. 500/day.
Cost per liter of water = Rs. 500/ 180000000 = Rs. 0.00002778/ liter of water

4.6 Depreciation costs:

Continuous Automation Control by Instrumentation, Regeneration - flow 0.5 Hrs/Hr each 2 sets of Anion + Cation beds. Sand
+ Carbon Filters of Capacity of 15 m® each, chlorinator- one, Oil-grease Removing Tanks- 2 Nos, Centrifugal Pumps -0=250,
125 liters/sec. Initial cost of plant can be estimated as Rs.40000000/-

Calculating depreciation Rs. 40000000/ (5*365) = Rs. 21917.80 /day
Depreciation cost /liter = Rs. 21917.80 /180000000= Rs. 0.001218/liter

4.7 Staff salaries:

Workers Rs. 150/ day, plant supervisor Rs.250/day, Manager = Rs. 350/ day

Total salary Rs. 1500/ day

Cost of salary worked out per liter of water = Rs. 1500/ 180000000 = Rs. 0.0000833/liter
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4.8 Miscellaneous charges:
Office stationary, testing, printing charges etc. considering Rs. 100/ day
Cost per liter = Rs. 100/ 180000000 = Rs. 0.0000055/ liter of water

4.9 Cost-benefit considerations:

Total cost of water per liter can be worked out by addition of all above parameters,

Overall cost = Rs. 0.0025 + Rs. 0.01384 + Rs. 0.00001 + Rs. 0.001088 + Rs. 0.00002778 +

Rs.0.001218 + Rs. 0.0000833 + Rs. 0.0000055 = 0.01877258/liter of water

Overall cost = 18.77 per 1000 liter of water with TDS less than 400 mg/liter.

With profit overall sale cost of water = Rs. 20.00 per 1000 liter of water

This water cost can be reduced if we get income by selling Oil & Grease & Value added Products which are manufactured from
drained TDS of recycling plant. At present Textile industry is purchasing water at Rs. 22 to 25 per 1000 liter of water with TDS
more than 1200 mg/ liter.

Profit per 1000 liter (1 m®) = Rs.20.00— Rs.18.77 = Rs. 1.23

Daily profit = 18000 m® * 1.23 = Rs. 22140/-

Annual profit = Rs. 22140 * 365 days = Rs. 80, 81,100/-

5. Conclusion:
Recycled wastewater is having many benefits. This benefit analysis can be carried out as economical benefits and
societal benefits.

1. Quality of fabric will enhanced with recycled water .At present textile industries are purchasing water of
TDS 900to 1200 mg/l which leads fabric production with less quality.

2. Textile industry facing strong water crisis. These industries are purchasing water at higher cost. Such water

recycling projects may give economical solution to the industries.

Disposing wastewater on land or any water body may cause harmful environmental effects. The treated

wastewater which would have been wasted can be utilized with effective and economical technology.

Improvement in fabric rewashing systemso that there is economy in water usage in textile industry.

There is dye saving in wet processing which is additional benefit to industry.

K/s values of dyed fabric found significantly improved.

Washing and rubbing fatness of fabric observed with both ISO-105 and AATCC methods are satisfactory.
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Abstract

Signature based Network Intrusion Detection System (NIDS) applies a set of rules to identify the traffic and
classify known attacks by comparing with the signature. As the detection rate and speed of searching for signature in
NIDS have two main aspects, this paper gives data mining approve to improve on detection rate and we use an
algorithm to use the known signature to find the signature of the related attack quickly.

Keywords: Classification, Signature Based NIDS, Association Rule Mining, Data Mining, Apriori Algorithm,
Network Intrusion Detection.

1. INTRODUCTION

Information is an important asset in an organization which has large amount of personal and critical data with
it. Protecting that information from attacks should be the main goal when security is concerned. Intrusion Detection
System (IDS) are software or tools that monitor events that take place in a computer or a network, looking for evidence
of intrusion [1] .The process of monitoring the events occurring in a computer system or network and analyzing them for
sign of intrusions is known as Intrusion Detection System (IDS) [3]. Network Intrusion Detection Systems just analyze
the traffic on network and sets alarm for the attack detection, there are two type of NIDS that are anomaly based NIDS
and Signature base NIDS. Anomaly based NIDS tries to determine whether deviation from the established normal usage
patterns can be flagged as intrusion The normal usage patterns are constructed from the statistical measures of the system
features, for example, the CPU and I/O activities by a particular user or program[3]. The behavior of the user is observed
and any deviation from the constructed normal behavior is detected as intrusion and signature based NIDS tries to flag
intrusion by comparing signatures of attacks with the incoming packets on network [2]. There are two advantages of
signature based NIDS. The first is it detects attack without generating overwhelming number of false alarms. The second
is that it can quickly diagnose the use of specific attack tool [2] and on other side disadvantage of signature based NIDS
is it can only detect known attacks. But in most of the networks signature based NIDS are preferred. The main two
problems with signature based NIDS are its detection rate and signature search is time consuming and error prone work.
To solve first problem till now data mining is used with GP (genetic programming) to improve on detection rate, in this
paper we are going to propose purely a data mining concept to improve on detection rate and second problem was solved
until Signature Apriori [5] was proposed. But the signature Apriori waste much time for generate the unnecessary
candidate item sets and scan the database .If the size of database is large, the Signature Apriori will be not effective in the
signature search . In this system, we used Modified Signature Apriori algorithm to search for the attack quickly.

2.Classification Algorithm

In NIDS the attacks are detected same way as how the classification works. In order to classify the network
attacks, we used a well classification algorithm that is C4.5 which is one of old and comparatively good algorithm.
Dataset input to C4.5 algorithm is KDD99 which contains attack records with 41 attributes for each connection record
plus one class label. The raw data was processed into connection records, which consist of about five million
connection records [6] [7]. C4.5 finds the gain ratio of the attributes and uses an attribute for classification whose gain
ration is highest. Gain ratio is calculated as (1)

SplitInfo,(D)= - Y7—4 o] x log, (H) 1)
J=% Ip| ID|
This value represents the potential information generated by splitting the training data set, D, into v partitions,
corresponding to the v outcomes of a test on attribute A. Note that, for each outcome, it considers the number of records
having that outcome with respect to the total number of records in D. It differs from information gain, which measures
the information with respect to classification that is acquired based on the same partitioning. The gain ratio is defined
as: The expected information needed to classify a record in D is given by

Info(D)= - ¥.i~, pilog, (p;) 2)
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Where D1 is the probability that an arbitrary record in D belongs to class Ci and is estimated by| "Dl/lDl

A log function to the base 2 is used, because the information is encoded in bits. Info(D) is just the average amount of
information needed to identify the class label of a tuple in D. Note that, at this point, the information we have is based
solely on the proportions of tuples of each class. Info(D) is also known as the entropy of D.

InfoA(D) = ;’1|| D’ll X Info(D;) 3)
Gain (A) = Info(D) — Info,(D) (@]
GainRatio (A) = s;ﬁ#ﬁm )

In this way the detection of attacks is done and these attacks are represented as decision tree.

3. Ensemble Algorithm
The decision tree is given as text file to the ensemble algorithm. The Adaboost algorithm is one of the good

ensemble algorithm but there are two drawbacks with this algorithm. (1) AdaBoost cannot be used in the boosting by
filtering framework, and (2) AdaBoost does not seem to be noise resistant. In order to solve them, there is a new
boosting algorithm MadaBoost by modifying the weighting system of AdaBoost [5]. So the ensemble algorithm used in
this system is Mdaboost. This algorithm improves the accuracy of the classification of attack records and with this
improvement in classification will automatically improve the detection rate of NIDS.
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4. Signature Apriori Algorithm

The concept of Signature Apriori is based on Apriori algorithm [8]. The Apriori algorithm is an algorithm for
mining frequent itemsets. This algorithm uses the prior knowledge of frequent itemset properties. Apriori employs an
iterative approach, where k-itemsets are used to explore (k+1)-itemsets. First, the set of frequent 1-itemsets is found.

This set is denoted as L1. L1 is used to find L2, the frequent 2-itemsets, which is used to find L3 and so on, until
no more frequent k- itemsets can be found. The finding of each LK requires one full scan of the database.
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5. Modified Signature Apriori Algorithm
The steps of how to find out frequent k-item sets will be as follow. At the first step, all of the frequent items
will be found. And then we use a simple way to scan the database in order to find the frequency of occurrence of each
item, and decide which one meets the minimum support. Secondly, we generate the candidate n-item sets by checking
all of the possible combinations of the frequent items with already known signatures, if they meet the minimum support
requirement. Then, append this n-itemsets from right. We can first append the backward, until the minimum support is
unsatisfied. Then, we append forward, and stop when the same condition occurred. Finally, the maximum length of
frequent-item set can be mined by our method. A simple way to find frequent item set is we read one transaction each
time from database and then count the support of each different item. If an item occurs twice in the same transaction,
the support count of this item will increase once. Repeat until no transactions available in database. Finally, we will
check all items in candidate 1-itemset and append the item that meet the minimum support into L1. After all frequent
items have been mined; we will stop generating all possible candidate 2-itemsets we generate the candidate itemsets
only related the known signatures. Then, all of the frequent items will be concatenated to the known signature and put
them into candidate n itemsets. After that, check all item sets in the candidate n-itemset. Then, add the itemsets that
meet the minimum support into L1. The improvement in the algorithm is we know that Ci+1 is generated from Li* Li.
Clearly, a Ci’generated from Ci * Ci, instead of from Li* Li, will have a greater size than | Ci | where Ci is generated
from Li* Li. However, if | Ci’l is not much larger than | Ci |, we may save one round of database scan. This technique is
called scan-reduction [9].

Next, we take an example below to show how the proposed algorithm works. We assume that the transactions
in the database are {{ABCDEFGQ}, { MNABCDEFG}, {JABCDEFG]}, {PQI}}. The attack signature
we have already known is {C D E}. Let the minimum support be 0.7. Applying the proposed algorithm, we can firstly
get the frequent items L1= {A B C D E F G}. In order to find out the derived attack signature we expanded the known
signature by each frequent item, and we then we have Cn= {{CDE A}, {CDEB}, {CDEC}, {CDED}, {CDE
E}, {CDEF}, {CDE G}} at the first stage. After we have Cn candidate itemsets, we scan the database to find out the
Ln={C D E F}. Then we let the Ln be the new attack signature that we have already known. Repeating the step until the
minimal support is no longer satisfied. We win get the Ln = {C D E F G} in this example. Next, we expand the Ln in
the inversed direction. Finally, we will get the possibility attack signature Ln = {A B CD EF G} [2].
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Abstract:

In highway design, horizontal curves provide directional transition for roadways. Three categories of horizontal
curves are simple circular curves, compound circular curves, and spiral circular curves. Compound and spiral curves, as
alternatives to a simple circular curve, are often more costly since they are longer in length and require additional right -of-
way; with cost differences amplified at higher design speeds. This study presents calculations associated with using a single
elliptical arc in lieu of compound or spiral curves in situations where the use of simple circular curves is not prudent due to
driver safety and comfort considerations. The study presents an approach to analytically determine the most suitable substitute
elliptical curve for a given design speed and intersection angle. Computational algorithms are also provided to stakeout the
elliptical curve. These include algorithms to determine the best fit elliptical arc with the minimum arc length and minimum
right-of-way; and algorithms to compute chord lengths and deflection angles and the associated station numbers for points
along the elliptical curve. These algorithms are applied to an example problem in which elliptical results are compared to the
equivalent circular curve and spiral-circular curve results.

Keywords: Horizontal alignment, elliptical curve, circular curve, spiral curve

I.  Introduction

In highway design, a change in the direction of the roadway is achieved by a circular or a compound circular curve
connecting the two straight sections of the roadway known as tangents. A common horizontal alignment treatment is a
compound curve. It consists of a circular curve and two transition curves, one at each end of the circular curve. The transition
curves are either circles of larger radii or spiral curves. In some cases no transition curves are needed when the design speeds
or degrees of curvature are fairly low. In such cases, the horizontal alignment could be a single circular curve.

The most important factor in designing horizontal curves is the design speed. When a vehicle negotiates a horizontal
curve, it experiences a lateral force known as the centrifugal force. This force, which is due to the change in the direction of
the velocity vector, pushes the vehicle outward from the center of curvature. The vehicle is also subjected to an inward radial
force, the centripetal force. In fact, the centripetal force is always directed orthogonal to the velocity vector, towards the
instantaneous center of curvature. At high speeds, the centripetal force acting inward may not be large enough to balance the
centrifugal force acting outward. To mitigate this problem, a lateral roadway angle, known as the superelevation angle e(or
banking angle) is provided (Garber and Hoel, 2002, p. 70). To keep these forces in balance, the minimum required radius is
then given by the following equation:

V2

R=m. 1)

Where R is the minimum radius, is the design speed, e is the superelevation angle in radians, f4. is the coefficient of side
friction, and g is the acceleration of gravity.

1.1 Spiral Transitions
On simple circular curves, as the vehicle enters the horizontal curve with a velocity, the centrifugal force jumps

from zero on the tangent section to mvZ2/R on the curve. A transition curve such as a larger radius circle or a spiral helps
moderate this sudden increase in force, thus making the alignment smoother and safer. Spiral is a particularly good transition
curve as its radius decreases gradually along its length (the curvature changes linearly in length), from an infinite radius (zero
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curvature) at the tangent to spiral to the design radius  at the spiral to circular point. The minimum length of spiral

recommended by AASHTO for a horizontal curve of radius is given by:

3.15V?3
R.C @)

ly=

Where

I, = minimum length of transition spiral (ft)
V = design speed (mph)
R = radius of curvature (ft)
C = rate of change of centripetal acceleration (ft/sec?).
The use of transition curves such as the spiral, although yielding smoother alignments, often results in longer
roadway lengths and greater right-of-way requirements. In addition the stake-out computations are considerably more
involved than using simple circular curves.

Il.  Approach
2.1 Use of Ellipses as Horizontal Curwes

In this section, the application of ellipses as horizontal alignment curves is examined. This includes a general
discussion of properties of ellipse followed by a procedure for finding an appropriate elliptical curve that could provide a
smooth and safe transition from the PC to PT. The associated chord length and deflection angle calculations for an elliptical
arc are also presented.

Geometrically, an ellipse is the set of points in a plane for which the sum of distances from two points F, and F, is
constant (See Figure 2). These two fixed points are called the foci. One of the Kepler’s laws is that the orbits of the planets in
the solar systemare ellipses with the sun at one focus.

In order to obtain the simplest equation for an ellipse, we place the foci on the x-axis at points (—c, 0) and (c, 0) so
that the origin, which is called the center of ellipse, is halfway between F, and E, (Figure 1). Let the sum of the distances
from a point on the ellipse to the foci be 2a > 0. Let us also suppose that P(x,y) is any point on the ellipse. According to the
definition of the ellipse, we will have:

[PF, | + IPF,| = 2a ®)
that is,
Jae+2+y2+ /-2 +y*=2a. ()
Or,
(@® — cPx? + a’y? = a?(a® — ¢?). (5)

In the triangle F,F,P (Figure 1), it can be seen that 2c < 2a, so ¢ < a and therefore a® — c? > 0 . For convenience, let
b? = a? — c?. Then the equation of the ellipse becomes

b*x? + a’y? = a’b*. (6)
Or by dividing both sides by a?b?, L
Yy

a_2+b_2— 1. @

Since b?> = a®> —c? < a2, it follows that b < a. The x-intercepts are found by setting y = 0. Then x%/a® = 1, or x?> = a2, 50
x = + a. The corresponding points (a,0) and (—a, 0) are called the \ertices of the ellipse and the line segment joining the
vertices is called the major axis. To find the y-intercepts, we set x = 0 and obtain y? = b?, so y = +b. Equation 7 is
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unchanged if x is replaced by —x or y is replaced by —y, so the ellipse is symmetric about both axes. Notice that if the foci
coincide, then ¢ = 0 and a = b and the ellipse becomes a circle with radius r = a = b.

In mathematics, there is a parameter for every conic section called eccentricity (Larson et al., 2010, p. 701). Eccentricity
defines how much the conic section deviates from being a circle. As a conic section, ellipse has its own eccentricity T which is
calculated as,

_C
T ®)

in which:
T = eccentricity,
a = length of major axis,

PN oy 3

In most mathe matics literature, the eccentricity is denoted by e or €. In this text, we use 7 to denote the eccentricity in order to
avoid confusion with the superelevation angle, e.

2.2 Circular Curve, Design Speed, and Superelevation

As discussed earlier, the relation between the radius of the circular curve, the design speed, and the superelevation is
governed by Egq. 1. Therefore, the desired elliptical curve should as a minimum satisfy the minimum radius required by
AASHTO, as per Eq. 1. This establishes one of the constraints for finding an appropriate elliptical curve. Before considering
this and other constraints, however, we should determine what constitutes a “radius” for an ellipse. To achieve this, we would
utilize the polar coordinate system.

In the polar coordinate system, there are two common equations to describe an ellipse depending on where the origin
of the polar coordinates is assumed to be. If, as shown in Figure 2, the origin is placed at the center of the ellipse and the
angular coordinate 6 is measured fromthe major axis, then the ellipse’s equation will be:

r(@) = ab

' 9
(b cosizﬁy))z + (a sin(0))? ©)

On the other hand, if the origin of polar coordinates is located at a focus (Figure 3) and the angular coordinate 6 is still
measured from the major axis, then the ellipse’s equation will be:
a(l —1%)
r(@) =

1+ 7 cos(8) (10)

Where the sign in the denominator is negative if the reference direction is from 6 = 0 towards the center.

From the astronomical point of view, Kepler’s laws established that the orbits of planets in a solar system are ellipses
with a sun at one focus. Thus, the ellipse’s polar Eq. 10, in which the origin of the polar coordinates is assumed at one focus,
will be helpful to obtain the desired elliptical arc.

Figure 3 shows that the minimum radius of the desired ellipse with respect to the focus F, is a — c. Since = at , then we
have:a —c = a(1 — 7). On the other hand, the minimum radius should not be smaller than the minimum radius R,
recommended by AASHTO (Eq. 1). Thus, we have:
a1
al —1) = Ry, -
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Since we are looking for an elliptical curve to connect the PC to PT, it would be an arc of an ellipse that satisfies the equality
below as a constraint:
al-1) = Rouin - (12

Therefore, we should first find an appropriate ellipse and then identify the desired arc to be used as a highway curve.
In our design problem, as in most highway horizontal alignment problems, the known parameters are the location of PI, the
angle , and the design speed, V4. Based on the known design speed, we can determine a value for R;, . With R;, known,

we now need to identify an equivalent elliptical arc. In Eq. 12, we have two unknown variables (a and 7) relating to the
ellipse. Using numeric methods, we can find all pairs of (a, t) which satisfy our constraint by inserting acceptable values for ¢
and solving the equation for a. The eccentricity of ellipse, 7 ranges from 0 to 1. To make a finite set of values for 7, we should
consider only one or two decimal points depending on the level of accuracy required.

By having the major axis a and the eccentricity t, the equivalent ellipse can be easily identified as,
b=ay1-r12 13)

Other than the minimum radius requirement, another design constraint requires that the arc of the ellipse be tangent to
the lines connecting the Pl to the PT and the PC. A third constraint is an aesthetic consideration. According to AASHTO,
symmetric designs enhance the aesthetics of highway curves. Therefore, a symmetric arc of the ellipse is desirable to meet the
aesthetics requirement. Note that since the desired arc should be symmetrical and be of minimum possible length, the arc
must be symmetric with respect to the ellipse’s major axis (and not the minor axis).

Let us assume a hypothetical ellipse in the Cartesian coordinate system with the center at the origin and the focus on
the y-axis (Fig. 4). Suppose that the desired arc is the smallest arc between points A = PT = (x,,y,) and B = PC = (x,,y,).
Since the arc is symmetric with respect to the major axis, we have x; = —x,,andy;, =y, .

Let us also assume that the slope of the tangent line at points and are m, and m,, respectively. So, m; = —m,.

As shown in Figure 4, the long chord for the desired arc of the ellipse and the tangent lines form an isosceles triangle.
Therefore,

A
m, = tan (180 - 5), (14)
and
A
m, = —tan (180 - E) (15)
On the other hand, the equation of the ellipse in the Cartesian coordinate systemis:
xz yZ
b_2+ 7= 1. (16)
By taking the derivative of Eq. 16, the slope of the tangent line at azny point on the ellipse is obtained, namely,
dy —a“x
— = . 17
dx  b%y (n
Eq. 17 can be re-written as: a
y=ig b% — x2, (18)
By combining Eqs.17 and 18, we obtain:
dy —ax
dx  pVDZ —x2 19
Therefore,
—ax,
m = —,
N (20)
and
my.b?
Xy = (21)

V@ +m 2. b? ’
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a
n=y /bz—xf. (22)

By the same token, the location of point B = (x,,y,) is determined to be:

_ml.bz
X, = — = —— 23
’ o Ja + m, 2. b? @3)
and
Y2 = V1 (24

Consequently, any desired arc of the ellipse can be found by having the slope (direction) of the tangent lines and the
intersection angle between them.
2.3 Length of the Arc of an Ellipse

To minimize the right-of-way, a minimum-length arc is desired that meets all three constraints discussed earlier. In
the previous section, a method was introduced to identify an arc that only satisfies the tangent lines constraint. After this, the
resulting arc should be checked to ensure it is the minimum-length arc.

To find the length of an ellipse arc, the polar coordinate system is again useful. The length of an ellipse arc between 0
and 6 can be found fromthe following integration (Larson et al., 2010, p. 704):

]
E@, D =a f 1= st dt 25)
0

in which,
a: is the length of the major axis of the ellipse;
T: is the eccentricity of the ellipse; and
E(8,7): is the length of the arc of an ellipse with eccentricity of z, between 0 and 6.

To be able to use this integration, we need to know the coordinates of points 4 and B in the polar coordinate system. Since
A = (x;,y;) and B = (x,,y,), the polar coordinates of points 4 and B can be obtained to be:

26
6, =tan"! (ii), "= ’xlz+y12; (26)
1

and
27
6, = tan"! (y—z), T = ’x§+y22. @7
X2
Now, let us define the length of the arc as:
lo.(61,6,) =E,,©) — E(,,7) (28)

in which,
6, = the angle at which the ellipse arc starts;
6, =the angle at which the ellipse arc ends; and
L. (6y,6,) = is the length of the arc starting at angle 6, and ending at 6, on an ellipse with major axis a and the

eccentricity of t.

2.4 Area of an Elliptical Sector and the Right-Of-Way
As discussed earlier, there are two ellipse sectors commonly used. One is defined with respect to the center of the
ellipse and the other with respect to a focus. The ellipse’s equation with respect to the focus is used here to calculate the area

of the sector (Figure 5), as follows:
1 92 a2(1 — 12)?
~r20) a0 = |

A, (6,6 =f it ocosplz @
£ (01,60,) " o, 2[1 % Tcos6]?

02

(29)
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Let us assume that the right-of-way width is 100 ft., 50 ft. on each side of the centerline. In Figure 6, the shaded strip shows
the right-of-way associated with an elliptical arc. The right-of-way can be accordingly calculated as:

ROW = [;22Gr(0) +50%d0 — [;*2(-(6) — 50)2d6. (30)

2.5 Chord Length and Deflection Angle Calculations
Assuming that the desired arc of an ellipse connecting the PC to PT is identified, the next step is the calculation of the
chord lengths and deflection angles. In Figure 7, the chord length [, and the deflection angle § are schematically shown. Using
the polar equation with respect to the center of the ellipse, we knovx;)that:
a
r@) = .
@ J (b cos6)? + (asin6)? 6D
As shown in Figure 7, OB, BD, and DO form the triangle OBD. The length of OB and DO can be calculated by
inserting 6, and 8, in the polar equation of the ellipse. Let us suppose that the deflection angles need to be calculated in
decrement of a from 6, to 6, . Therefore, the angle between OB and DO is a, as shown in Figure 7. Thus, the length of chord
l. can be obtained by applying the law of cosines:
12=106,)* +r(6,)* —21(8,) r(8,) cos(a), (32
Now, we need to find the deflection angle, §. According to the law of sines, in the triangle OBD we have:
sinify) sinifa)

—_— Y = . 33
76, L 33
Then:
7(6,) sinif
y =sin™! (2—()> (34)
Le
In Figure 7, we also have:
¢ =180° -6, (35)
On the other hand, in the triangle BDE:
B=180° -y —¢
= 180° —y — (180° —6,) = 6, —y. (36)
Then,
A A
8=B—p=7- @ -Y=5-6+y. (37)

2.6 Station Number Calculations for PC and PT
Referring to Figure 7, the locations of points & (PT) and B (PC) are known. Based on definition, the intersection of
the tangent lines at points 4 and B will be the location of the PI. The equations of tangent lines are:
Tangent Lineat A: y = y; + m;(x —x,), (38)
and
Tangent Line at B: y = y, + m,(x — x,) . (39)
By solving Eqs.38 and 39 simultaneously, the location of the PI can be determined.
Note that x;, x,, y;, y», m;, and m, are all known.

Then:
x*=)’1 — Y, tmyx; — mMyX, (40)
m;—m,;
Andsincem; = —m, :
-y, +my(x;+x
= =0 1(xq 2) ' @1)
2my
and
y =y +m(x"—xq). 42
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Therefore, the length of tangent T is:

T=" —y)2+ & —x,)?, (43)

Given the tangent length T above, the length of the elliptical arc laelp can be calculated as:

loy, = E6,,0) —E(6;,7)
0, 01 (44
= a<fo 1— (1) 2sin?t dt —fo 1 — (0)2%sin?t dt) :
Therefore, the stations numbers for the PC and the PT can be determined to be:
Sta.@ PC= Sta.@PI- T (45)
and
Sta.@ PT = Sta.@ PC + I, . (46)

2.7 Finding the Minimum Arc of Hlipse fromthe PCto PT

As discussed earlier, the angle 4, the design speed design, V, , and the location of the PI are typically known. Given
that, the following steps could then be followed to find the desired arc of ellipse connecting the PC to the PT:
Algorithm (A)

0. Angle 4, design speed Vy, and location of Pl are given.

1. According to the design speed V, , the value of R,;, for V; is known.

2. Start with eccentricity t of 0.1.

3. Find the major axis a by inserting the value of T iﬂto

a=1_T.

(47)
4, Calculate the minor axis b:

b=a+1-12. (48)

5. Find the slope of the tangent line at point A, m,:

A
m, = tan (180 - E) (49)
6. Find the slope of the tangent line at point B, m,:
mz = _ml. (50)
7. Find the x-coordinate of point A, x;:
m, b?

X =—F/— 51
! Ja? +my? b? (61)

8. Find the y-coordinate of point A, y, :
a 2
bZ) =% b% —x; . (52

Issn 2250-3005(online) January| 2013 Page 41




10.
11.

International Journal Of Computational Engineering Research (jjceronline.com) Vol. 3 Issue. 1

Determine 6, = tan™! (—)

X1

Determine 6, = tan~! (y—z) .

X2

Calculate the length of the elliptical arc,
Lo (61,6;) = E@®, ) — E6,,7) (53)

in which

0
E@,7) = af 1 — (v)2sin?t dt (54
0

. Calculate the area of the piece of ellipse, A . (6,6 ):

a(l —12) [ a(l-12) 2
. <1i‘rcos(9) +50) _<1i‘rcos(0) _50> -do. (55)

Repeat the preceding steps for a new eccentricity = with increments of 0.1 until the current 7 is 0.9.

1 (%2
AE,T(91'92) = Ej
0

. Compare the length of the arc and the area of the piece of ellipse gained for each value of eccentricity , and pick

the eccentricity t with the minimum length of arc and area. This is the desired minimum-length elliptical arc to
be used.

2.8 Calculating Chords Length and Deflection Angles
After the desired elliptical arc is determined, chord lengths and deflection angles should be calculated in order to

stake out the elliptical arc, as follows:

Algorithm (B)
0. 6, and 6, are obtained in steps 9 and 10 above
1. Degree of curvature is:
(92 - 01) X 100
= (56)
o Lo, (61,6;)
2. If BZD;GH is an integer, then
(92 - 01)
_ . 57
N T (57)
else
3. Leti=1.
4. a=ixD
5. cCalculate 8" =6, — a.
6. Find the length of chord by applying the equation below:
(1), =r@,)% + r(6°)2 — 27(6,) r(6*) cos(a) (59)
in which
® @
r(@ = . 60
V(acos8)? + (b sinf)? 60
7. Findy:
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6,) sinii
) = sin-1 <r( z)lsm("a)>. 6D

8. Find deflection angle, &;:

5 =

L

A
>~ 0" +vy. (62
9. i=i+1.

10. Go to step 4 and repeat untili = N.

11. Now, we have the deflection angle and the corresponding chord length for any station along the elliptical arc.

I11.  An Application Example and Its Results

Let us assume that it is desired to connect the PC to PT through an elliptical arc such that A = 120°, R;;, = 1000 ft, and
the Sta. # at PI =40 + 40. First, the arc of ellipse should be found so that it satisfies the initial constraints. Applying the
algorithm (A) yields the results tabulated in Table 1. Comparing the length of the arc and the right-of-way area, the ellipse
with 7 = 0.1 provides the minimum length and the minimum right-of-way. Therefore, the desired ellipse is an ellipse with
major axis a of 1111.1 ft. and minor axis b of 1105.5 ft. Using the algorithm (B), chord lengths and deflection angles can be
obtained, as shown in Table 2.

3.1 The Equivalent Circular Curve Solution
Again, let us assume that it is desired to connect the PC to PT, but this time through a circular curve such that
A =120°, R, = 1000 ft,and Sta. # at PI = 40 + 40.0.

Accordingly, the length of the tangent T is: A L
T =Rtan (5) = 1000 tan(

On the other hand, the length of arc [, is:
T
A R=—-x120x1000 = 2094.4 ft. (64)

I s
¢ 180 180
Given the above, the locations of the PC and PT along with the deflection angles and chord lengths for the stations in
between can be determined using the conventional circular curve relations.

o

2
> ) =1732.1ft (63)

Note that in highway design, the length of horizontal alignment and its associated right-of-way are two significant
variables in evaluating alternative designs. According to the results obtained for the circular versus the elliptical approach, the
right-of-way for circular curve connecting A to D, shown Figure 8, is:

_ Am _
ROW_;yopar = (AB x 100) + 360 © [Gge + 5002 — (g — 50)2] + (CD x 100) (65)
where,
B=CD = X
2 A
COoS 3
1913 — 1732 1 Bl o (66)
= X =——x2= t.
2 cos (@) 2
2
Then,
s
ROW,euier = (181 x 100) + 3% [(1000 + 50)% — (1000 — 50)?2] ©7)
+(181 x 100) = 24,5633 sq. ft.= 5.64 acres.
The roadway length from A to D through circular curve can be computed as:
LABCD = LAB + LBC + LCD = AB + laCircular + CD (68)

= 181 + 2094.3 + 181 = 2,456.3 ft.

Table 3 is a comparison of the ROW requirements for the simple circular versus the elliptical curves depicted in

Figure 8 above. As shown, the elliptical curve is 137 ft. shorter in length than the equivalent simple circular curve. Another
possible advantage of the elliptical alternative, not apparent in Figure 8 or in Table 3, is that the transition from the normal
crown to the fully superelevated cross-section and back can be achieved more gradually through the entire length of the
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elliptical arc. This provides for a smoother cross-sectional transition. However, the circular curve needs a somewhat smaller
right of way, 0.17 acres less than the elliptical curve in this example.

3.2 Comparing the Spiral-Circular Curve Results to the Eliptical Curwe Results
In Figure 9, both the elliptical curve and the equivalent spiral-circular curve are shown. The moderately thick curves
are the spiral curves and the thin curve in the middle is the circular curve. The thick curve is the elliptical curve. The right-of-
way and the length of the spiral-circular curve can be computed as follows:
ROVVSpiral —Circular = (AB X 100)
Acm

+ —X +50)2 — —50)2
20 360 [(rgr ) (rBZ' ) ]
s T
+360 % [Grp=sc +50)2 = (rg=¢ — 50)?%] (69)
+(CD x 100)
where,
S LC; — LGCs . 1 1913.2 — 1865.6 w6
= = X = X = 47.6ft.
70
N ) ™
Then,
ROWspival —circular = 32,119 sq. ft. = 5.33 acres. (71)
Length of roadway from A to D through spiral-circular curve is:
Lypep = Lap + Lp_sc. + Lgc +Lsc—c+Lep =AB+ 1+ 1,0 ner T 1+ CD

72
=47.6+ 263 +1,831.1 + 263 + 47.6 = 2,452.3 ft. (72)

A comparison of the length and ROW requirements for these two curves is also shown in Table 3 above. It can be
noted in Table 3 that the elliptical curve is 133 ft. shorter than its equivalent spiral-circular curve. However, the spiral-circular
curve needs a slightly smaller right of way, 0.48 acres less than the elliptical curve for this specific example.

IV.  Conclusions and Recommendations
Based on the results presented, elliptical curves can be used as viable horizontal transition curves in lieu of simple
circular or spiral-circular curves. A possible advantage in using elliptical curves is that elliptical curves can shorten the length
of the roadway as shown in the application example while providing a smoother transition in terms of more gradual increase in
centrifugal forces. Another possible advantage is that the transition from the normal crown to the fully superelevated cross-
section and back to the normal crown can be achieved more gradually through the entire length of the elliptical arc. Therefore,
it can also provide a smoother cross-sectional transition and one that is likely more aesthetically p leasing.

As a result, elliptical curves should be considered as an alternative design for horizontal alignments. For instance, for
each specific horizontal alignment problem with a given intersection angle  and design speed V, , alternative calculations for

simple circular, spiral-circular, compound circular, and elliptical curves can be conducted. Then, the results for each
alternative should be compared with respect to the arc length and ROW require ments to optimize the design.

In terms of calculations, the key equation to find the elliptical arc length is an elliptic integral, known as complete
elliptic integral of the second kind. This integral should be numerically estimated for each feasible ellipse satisfying the
intersection angle and the design speed. Therefore, it is recommended to develop a software to find the most suitable elliptical
curve for any given and V4. Also, elliptical calculations as an alternative design to circular, circular compound, or spiral-

circular alignments should be incorporated in highway design software packages such as Geopak (Bentley Systems, 2012) and
Microstation (Bentley Systems, 2012). There may also be geometric and aesthetics benefits in using elliptical arcs for reverse
curves; an aspect that can be investigated as an extension of this work.

Another computational aspect not addressed here is the sight distance computations associated with tall roadside
objects that may interfere with driver’s line of sight. In circular curves, this is typically addressed by computing the middle
ordinate distance from the driving edge of the road, which establishes a buffer area on the inside of the circular curve to be
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kept free of potential line of sight obstructions. If an elliptical arc is used instead, equivalent calculations would be necessary.
However, in lieu of conducting those computations, the equivalent circular middle ordinate will be a conservative and safe
value to use.

Regarding environmental issues, using elliptical curves has the potential to reduce air pollutants as well. Elliptical
curves can shorten the length of the roadway as well as provide a smoother transition from the normal crown to the fully
superelevated cross-section and back. Both of these properties could reduce vehicular fuel consumption. During a roadway’s
design life, an elliptical curve can therefore save road users a significant amount of fuel. Less fuel consumption also typically
results in less air pollution. In addition, in the case of asphalt pavements, the shorter length of the roadway will decrease solar
radiation absorbed by the asphalt surface. Therefore, elliptical curves can be more environmentally beneficial as they have the
potential to substantially reduce air pollution and solar radiation absorbed by the asphalt surface over the design life of the
roadway. Another possible extension of this work could be a user-cost study of elliptical versus the more conventional
horizontal alignments. The user cost could be quantified in terms of fuel consumption and air pollutants over the design life of
a project and be utilized in evaluation of alternative designs.
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Figure 1. Cartesian components of a point on ellipse with the center at the origin.
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Figure 2. Polar Coordinate System with Origin at Center of the Ellipse.
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Figure 3. Polar Coordinate System with Origin at a Focus of the Ellipse.
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Figure 4. An arc of eIIip;é?e:;aed to connect PCto PT.
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Figure 7. Diagrarr?o?an Elliptical Arc.
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Figure 8. Final Profile: Elliptical curve vs. circular curve.
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Figure 9. Final Profile. Elliptical curve vs. spiral-circular curve.
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Table 1. Determining the Most Suitable Elliptical Arc

a b Slope  PointA Point B 9 8,  1,.(6,.6,)
(ft) ft) -~ my xy Y1 x3 y:  (deg)  (deg)
: @)  ®) @) (@)

Eccentricity

; 1.734 557.1 557.1 23189 232,894
02 1000 12500 12247 120 1.734 1055 6352 -1055 6352 3106 14894 25702 308,832
03 1000 14286 13628 120 1.734 1166 7393  -1166 7393 3237 14763 2869.8 385238
04 1000  1666.7 15275 120 1.734 1203 8873 12903 8873 3446 14554 32192 492,565
05 1000 20000 17321 120 1.734 1442 1108  -1442 1108 3754 14246 3636.5 632,790
06 1000 25000 20000 120 1.734 1622 1462  -1622 1462 4204 13796 41312 909,085
0.7 1000 33333 23805 120 1.734 1852 2094  -1852 2094 4852 13148 47347 1,369,860
08 1000 50000 30000 120 1.734 2163 3466  -2163 3466 58.04 12196 54678 2,366,885
09 1000 100000 43589 120 1.734 2628 7976  -2628 7976 718 10820 62834 5,593,074

Table 2. Chord Lengths and Deflection Angles for Staking Out the Elliptical Arc
Station 0" r(67) Deflection Chord  Arc Length
Number (deg.) (ft.) Angle (deg.) Length (ft.)
] (ft) Lo (6",6,)
l

C

Sta. # @ PC 21+25.1  149.80 1106.9 0 0.0 0.0
22+25.1  144.64 1107.4 2.52 99.6 100.0
23+25.1  139.49 1107.9 5.09 199.1 200.0
24+25.1  134.33 1108.4 7.66 298.2 300.0
25+25.1  129.17 1108.9 10.24 396.7 400.0
26+25.1  124.02 1109.4 12.82 494.5 500.0
27+25.1  118.86 1109.8 1541 591.3 600.0
28+25.1  113.70 1110.2 17.99 686.9 700.0
29+25.1  108.55 1110.5 20.58 781.2 800.0
30+25.1  103.39 1110.8 23.18 873.8 900.0
31+25.1  98.23 1111.0 25.77 964.7 1000.0
32+25.1  93.08 1111.1 28.37 1053.6 1100.0
33+25.1  87.92 1111.1 30.96 1140.4 1200.0
34+25.1  82.76 1111.0 33.56 1224.8 1300.0
35+25.1  77.60 1110.9 36.16 1306.6 1400.0
36+25.0 7245 1110.6 38.76 1385.7 1499.9
37+25.0  67.29 1110.3 41.36 1462.0 1599.9
38+25.0 62.13 1109.9 43.96 1535.2 1699.9
39+25.0 56.98 1109.4 46.55 1605.3 1799.9
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g
40+25.0 51.82 1109.0 49.15 1672.1 1899.9
41+425.0 46.66 1108.5 51.74 1735.4 1999.9
42+25.0 4151 1108.0 54.33 1795.2 2099.9
43+25.0  36.35 1107.5 56.92 1851.3 2199.9
44+25.0  31.19 1107.0 59.50 1903.7 2299.9
Sta. # @ PT 44+44.0  30.22 1106.9 59.99 1913.2 2318.9

Table 3. A Comparison of Arc Length and ROW Requirements for the Three Alternative Curves
Simple Circular Spiral-Circular Elliptical

Curve Curve Curve

Length 2456 ft. 2452 ft. 2319 ft.

Right-Of-Way 5.64 acres 5.33 acres 5.81 acres

Pl @Ao+40.0
1z@°

Circular Curve and
Related Dimenslons

Elliptical Curve and
Relaled Dimenslons

Start Polnt of
Elliptical Gurve, PC
elp.
E Start Polnt of
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End Point of
Clrcular Curve, PT

End Point of
Elliptical Curve, PT elp.

PC a\?
7 SN
o
PC o =
elp. 21+25.1 = 2 44+440 elp.
W
L _C.=1913.

Figure 8. Final Profile: Elliptical curve vs. circular curve.
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Figure 9. Final Profile. Elliptical curve vs. spiral-circular curve.
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Abstract

Shape Features is used in pattern recognition because of their discrimination power and robustness. These features
can also be normalized by Central moment. In this work, Faces Features Recognition System considering central moment
(FFRS) is including three steps, first step, some image processing techniques worked together for shape features
extraction step, step two, extract features of shape ( face image) using central moment, third step is recognition of face
features by comparing between an input test face features from the input image and an face features which stored in the
features database.

Keyword: Recognition, detection, face feature, moment, image preprocessing, feature database, and central moment.

. Introduction

To interpret images of faces, it is important to have a model of how the face can appear. Faces can vary widely,
but the changes can be broken down into two parts: changes in shape and changes in the texture (patterns of pixel values)
across the face. Both shape and texture can vary because of differences between individuals and due to changes in
expression, viewpoint, and lighting conditions. One major task of pattern recognition, image processing: is to segment
image into homogenous regions, in the several methods for segmentation are distinguished. Common methods are
threshold, detection of discontinuities, region growing and merging and clustering techniques [1][ 2][ 3].

In recent years face recognition has received substantial attention from researchers in biometrics, pattern
recognition, and computer vision communities [4], Computer face recognition promises to be a powerful tool, just like
fingerprint scans. Automated face recognition is an interesting computer vision problem with many commercial and law
enforcement applications. The biggest motivation for using shape is that it provides additional features in an image to be
used by a pattern recognition system [5].

In image processing, image moment is a certain particular weighted average (moment) of the image intensities of
pixels, or a function of such moments, usually chosen to have some attractive property or interpretation [1]. Simple
properties of the image which are found via image moments include area; Hu [6] has used the moments for character
recognition. In our proposed paper, used the boundary description to represented the data obtained from the segment
process (black /white pixels) for the gray image and will use the one simple techniques and the task at same time, a
technique detect edges to get an image with boundary, then extract a face features after process an image by some
preprocessing techniques like enhancement, thinning and limitation for B/W image. The shape features of face image are
depending on central moment values for objects of B/W face image result.

Pre-Processing Operations

For extract shape features, color face image must be preprocessed. The preprocessing of the image is done in
some techniques: Before convert a gray face image to binary image (B/W), gray face image was enhance to reduce the
noise, last operation in this stage is thinned the edge of B/W object to a width of one-pixel (these operations are necessary
to simplify the subsequent structural analysis of the image for the extraction of the face shape).

For primary face image, segment the image into small and large regions (objects) such as eyes, nose, and mouth.
From the face images, the face is the greatest part of the image, and hence the small object results from Pre-Processing
Operations. So, the facial feature objects (eyes, nose, and mouth) are determined.

Shape Feature Extraction

In shape feature extraction stage, the approach is followed using binary image (black and white pixels) and shape
information for each face objects (tow eyes, nose , and mouth) extracted by central moments.
There are several types of invariance. For example, if an object may occur in an arbitrary location in an image, then one
needs the moments to be invariant to location. For binary connected components, this can be achieved simply by using the
central moments [7].

Central Moment has been used as features for image processing, shape recognition and classification. Moments
can provide characteristics of an object that uniquely represent its shape. Shape recognition is performed by classification
in the multidimensional moment invariant feature space [1][8].
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Il.  Central Moment

Moments are the statistical expectation of certain power functions of a random variable. There are two ways of
viewing moments, one based on statistics and one based on arbitrary functions such as f(x) in one dimension or f(X, y) two
dimension. Asa resnlélt moments can be defined in more than one ways [1][4].Central moments are defined as [1][ 5]:

o= [ =D -3 Fxy)dxdy.....(1)

Where, p and q are the components of the centered, and # = Mo HMDD P = M"‘H‘},,,rm.

If f(x, y) is a digital image, then the previous eq. (1) becomes:

oo = ) ) (=D = N e (2)

The central moments of order up to 3 are [1]:
Hoo = Moo, Moy = 0, Hyo =0, Hyy = Mgy — X My, = Mn—?Mm, oo = Mpp — X Mio Moz = |\/|02—::rJI Moz Hz1 = Mgy — 2 X My

ﬁMzo +2(X)? Moz, M2 = Mo — 2 j?Mu— X Mg, + 2(?)2 Mo,z = M3 — 3 X Myt 2(X)? M, Moz = Mgz -3 ﬁM02+ 2(?)2
Mo

It can be shown that:

bog = Zg ZEDE ()M (3)

Shape Features

A set of seven invariant moments can be derived from moments in subsection (1) (egs. 1,2 and 3), which are
Shape Features uses to recognition an face image input.

01 =Mz + N2
8= (Mot M)’ +4n° 1

83 =(Mao + 3M12)* + (321 + Moz )’

82 =(M3o +M12)> + (M12+ Moz )’

85 =(M30 + 3N12 )Mo + M12) [( Mo + M12)* = 3(Mar + Moz )T + (321 - Moz ) Maat Mo3)

8 =(M20 + Moz ) [(Mao+ M12)* = 3(Mar + Moz )T+ 4 a1 (Mo + M1z ) (M21 + Moz )

87 =(3Ma1 - 303 ) (Mao +M12) [(Mao +M12)? = 3(Mar + Moz )T+ (3N12- Moz ) (M2 + Moz ) [B( Mo + Mz ) - (Mar + Moz )’]

I1l.  Face Features Extraction

After applied shape features extraction steps on the input face image, we define Maximum Four Objects, Right
Eye, Left Eye, Nose, and Mouth, in the Face Image Input, for each objects we define a set of seven central moments
(subsection2). So 28 moment values have been extracted using Face features algorithm (algorithm1).

Algorithml: Face Features Extraction

Step 1: Input gray face image.

Step 2: Preprocessing of image that result from Step2. By:

a. Convert Gray Image to Binary Image,

b. Segment Binary image using thresholding technique,

¢. Thinning its boundary and limitation for largest objects (in this case : Left eye, Right eye, Nose, and mouth)which result
from the thinning, and

d. Smoothing the result thinning object images.
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Step 3: Compute The seven Moments values (shape features) , in our case, we have an image include four object(step 2),
S0 we can get seven moment values for each object, that mean we have (7 * 4 )= 28 moment values for each input image (
7 for each object(tow eyes, nose, and mouth)).
Step4: Saved all moment values (28 features value) for all objects from face images testing in Database system to use it in
Recognition system for this research.

Face Features Recognition System (FFRS)

The proposed system including two main algorithms: Face Features algorithm (algorithm 1), and Face
Recognition algorithm (algorithm 2).
Face Recognition algorithm:

In the Face Recognition system was show in Figure3, each new gray face image including for the system to
recognition it, will be applied first in the algorithm (1) to get their 28 features moment and there threshold to compare its
features with features for different images of gray face stored in our database system.

Algorithm 2: Face Recognition

Step 1: Input a new gray face image.

Step 2: applied Algorithm (1), to get 28 Features for new face image input.

Step 3: Compare the 28 Features from step2 within each 14 Features from our database by:

28
F= Z(Fl-'p/ﬂ db) X 3.57

i=1
Where: F is the summation of ((F; p / F; db) * 3.57), it will between (3.57*28 %) and (100%), 3.57 is the average of
(100/28) for 28 features.
(F; p) is the feature gets it from new person face image; (F; db) is any feature gets it from our database.
Step 4: we get the rate of F > 80% , to say what one features from database is same of features get it newly from new face
input to recognition it.
Step 5: for step 3, if the result is more than one face image features have same rate value (F > 80%), the Maximum value is
the nearest features back in to test person face image.

Implementation and Results

Among the 30 images, 10 images are used to train, and another 10 are used to test. The results of shape feature
extract, is the basic step in this work and the task to identify and distinguish between face images were entered and stored
in database, then compared between the entrance is a newly characterized to any image data back, this process is the
discrimination and that will be apply to the face image only to find out of the image of face back to the input image data
that was already stored in the database. In the recognition step, the data will be comparing with the specification of the face
image and what had been extracted based on the covariance matrix, considering the features that were stored in images
database.

The experiment is calculated under the conditions: All of the test images have same size, only the frontal view of
the face image is analyzer throughout this system.

For one face images named Face4, Figure 1 show an objects result from shape features application from
algorithm1, were subfigure (e) content four facial features (right eye, left eye, nose, and mouth).
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Figl: Shape features for Face2: (a) gray Facel image, (b) enhance image, (c) threshold segment, (d) thinning, (e)
four features object detect.

Fig2 show some gray face images saved in our database system, every one of this image have a name Facel, Face2, etc.,
Facel in figl is one of these images.

Fig3, illustrated the another test face image for recognition it with database images. After we find 28 features moment by
applied algorithm1, we saved this features by named Face 21, then made a comparison between 28 features of Face21 test
image and 28 features for each face in database system.

Fig3: Test face image for recognition steps: (a) Origin Gray face, (b) threshold segment, thinning and four object detect
(two eyes, nose, and mouth).

Tablel including all the features for test Face21 image. Each face image test has 28 features, and it will be saved
in the database system to recognition level, where Face21l, is the name of test face image for recognition steps, F1, F2,
F3,..., F14 are the features for tow eyes objects (left and right eye), F15.F16, F17,...,F21 are the features for nose object,
and F22,F23,F24, ..., F28 are the features for mouth object.

In compare step from Algorithm2 when compare test Face21 features (Tablel) with features of 30 gray face
images saved in database system, we find another face image have same rate value (F) which is suggested in our
recognition method, named Facel0 and its moment features show in Table2, this image have same value of ratio 80.023
%.

Tablel: Moment Features for test Face21 image.

Right eye F1 F2 F3 F4 F5 F6 F7
0.92770 1.86422 2.48800 398765 3.81953 4.39213 4.01208
Left eye F8 F9 F10 F11 F12 F13 F14
1.56432 3.45981 5.10086 6.01256 8.01736 8.01123 9.12043
Nose F15 F16 F17 F18 F19 F20 F21
0.76543 111347 2.33410 2.00237 3.05432 3.09873 3.03670
Mouth F22 F23 F24 F25 F26 F27 F28
1.84397 3.94329 5.67023 5.87209 8.09648 7.04328 7.95437
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Table2: Moment Features for Facel0 image
Right eye F1 F2 F3 F4 F5 F6 F7
1.01521 1.75422 2.47860 3.86420 3.86297 4.19642 4.00247
Left eye F8 F9 F10 F11 F12 F13 F14
1.55397 3.57102 5.10982 6.00532 8.10953 8.27631 8.95021
Nose F15 F16 F17 F18 F19 F20 F21
0.84320 1.15072 2.45903 3.01094 3.16832 3.05503 3.00589
Mouth F22 F23 F24 F25 F26 F27 F28
2.06591 3.79541 4.95621 5.90742 8.10653 7.11091 7.86021

The result compare steps for this tow face image (Face21 and Facel0) are clear in Figs (4,5,6, and 7), were Fig4
show the compare result for left eyes from Face21 and Facel0, Fig5 show the compare result for right eyes from Face21
and Facel0, Fig6 show the compare result for nose from Face21 and Facel0, and Fig7 show the compare result for
mouth from Face21 and Facel0.

0N DO

Face2l(left eye)

Faseateteys) A—\

F7 Fe Fs Fa F3 F2 Fi1

BN WG

Fig4: Compare result for left eyes from Face21 and Facel0

\ 3
Fia P13 P12 Fi1 Fil0 Fo Fs

Fig5: Compare result for right eyes from Face21 and Facel0
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Fig6: Compare result for nose from Face21 and Facel0
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Fig7: Compare result for mouth from Face21 and Facel0

IV.  Conclusion
This work presented a method for the recognition of human faces in gray images using a object of facial parts
(eyes, nose, and mouth) and moment values for these parts. For face recognition these moments can also be. In our
proposed paper for Face Recognition based Moment method by using central moment in object of facial parts. First some
image processing technique was used together to work for best result of this parts.

Recognition step doing by comparing input 28 features for test gray face image with 28 features for each Faces
features saved in database. The image has Maximum rate value it is the true recognized faces back for test face of input
image.
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l. Abstract:

The prediction of the optimal weld bead width is an important aspect in shielded metal arc welding (SMAW) process
as it is related to the strength of the weld. This paper focuses on investigation of the development of the simple and accurate
model for prediction of weld bead width of butt joint of SMAW process. Artificial neural networks technique was used to train
a program in C++ with the help of sufficient number of welding data sets having input variables current, voltage, speed of
welding and external magnetic field and output variable weld bead width. These variables were obtained after welding mild
steel plates using SMAW process. The welding set-up was mounted on a lathe machine. In this paper, the effect of a
longitudinal magnetic field generated by bar magnets on the weld bead width was experimentally investigated. Using the
experimental data a multi-layer feed forward artificial neural network with back propagation algorithm was modeled to predict
the effects of welding input process parameters on weld width accurately. It was found that welding voltage, arc current,
welding speed and external magnetic field have the large significant effects on weld bead width. It has been realized that with
the use of the properly trained program, the prediction of optimal weld bead width becomes much simpler to even a novice
user who has no prior knowledge of the SMAW process and optimization techniques.

Keywords: Artificial Neural Network, Back Propagation, External Magnetic Field, Hidden Layer, Input Process Parameters,
Shielded Metal Arc Welding, Weld Bead Width.

1. Introduction:

Welding is a process of joining different materials. It is more economical and is a much faster process compared to
both casting and riveting [1]. The weld bead width is the maximum width of the weld metal deposited. It influences the flux
consumption rate and chemistry of the weld metal and hence determines the mechanical properties of the weld [2]. SMAW
input process parameters like welding current, welding speed; open circuit voltage and external magnetic field are highly
influencing the quality of weld joints. The applications of magnetic field in welding processes have drawn much attention of
researchers [3]. However, the effect of external magnetic field on quality of weld is still lack of understanding. Selection of
process parameters has great influence on the quality of a welded connection. A precise means of selection of the process
variables and control of weld bead shape has become essential because mechanical strength of weld is influenced not only by
the composition of the metal, but also by the weld bead shape. The weld bead width is an important factor of the shape of the
weld. The weld quality can be achieved by meeting quality requirements such as bead geometry which is highly influenced by
various process parameters involved in the process. Inadequate weld bead dimensions will contribute to failure of the welded
structure [4]. Among all the welding processes, SMAW is very important. The advantages of this method are that it is the
simplest of the all arc welding processes. The equipment is often small in size and can be easily shifted from one place to the
other. Cost of the equipment is very less. This process finds a number of applications because of the availability of a wide
variety of electrodes which makes it possible to weld a number of metals and their alloys. The welding of the joints may be
carried out in any position with highest weld quality and therefore the joints which are difficult to be welded because of th eir
position by automatic welding machines can be easily welded by shielded metal arc welding. Both alternating and direct
current power sources could be used effectively. Power sources for this type of welding could be plugged into domestic single
phase electric supply, which makes it popular with fabrications of smaller sizes [5]. However, non equilibrium heating and
cooling of the weld pool can produce micro-structural changes which may greatly affect mechanical properties of weld metal.
To get the desired weld quality in SMAW process, it is essential to know interrelationships between process parameters and
bead geometry as a welding quality. Many efforts have been done to develop the analytical and numerical models to study
these relationships, but it was not an easy task because there were some unknown, nonlinear process parameters. For this
reason, it is good for solving this problem by the experimental models. One of the experimental models is artificial neural
networks technique that can be utilized to establish the empirical models for various arc welding processes. Investigation into
the relationship between the welding process parameters and bead geometry began in the mid 1900°’s and regression analysis
was applied to welding geometry research [6]. Many efforts have been carried out for the development of various algorithms
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in the modeling of arc welding process. In the early days, arc welding was carried out manually and the weld quality was
totally controlled by the welder ability. Mc Glone and Chadwick have reported a mathematical analysis correlating process
variables and bead geometry for the submerged arc welding of square edge close butts. Chandel first applied this technique to
the GMA welding process and investigated relationship between process variables and bead geometry [7]. These results
showed that arc current has the greatest influence on bead geometry, and that mathematical models derived from experimental
results can be used to predict bead width accurately. Nearly 90% of welding in world is carried out by one or the other arc
welding process; therefore it is imperative to discuss the effects of welding parameters on the weldability of the materials
during the arc welding. Mild steel was selected for work-pieces to be welded because it is the most common form of steel as

its price is relatively low while it provides material properties which are acceptable for many applications.

1. Experiment Work

To investigate the weldment characteristics weld beads were obtained by welding two mild steel flat plates of 150 mm x50 mm x5
mm dimensions in butt position using mild steel electrodes of 3.15 mm diameter. A manual welding machine was used to weld the
plates. A lathe machine was used to provide uniform speed of welding, to support electrode holder and bar magnet. The work piece
was kept on cross slide with some arrangement. Work-piece moves with cross slide. Bar magnet was connected with tailstock with a
wooden structure Since the weldment characteristics depend on welding current, welding voltage, speed of welding and magnetic
field, we select different set of values of these inputs [8]. Welding currents were chosen as 90, 95,100, 105 and 110 A, arc voltages
were chosen as 20, 21, 22,23 and 24V, the welding speeds were chosen as 40, 60 and 80 mnmVmin and external magnetic field
strengths were used as 0, 20,40, 60 and 80 Gauss for the experiments. Current was measured with a clamp meter, voltage was
measured with a multi meter and magnetic field was measured with a Gauss meter. To study the bead geometry, each bead was
sectioned transversely at two points one near the start (leaving 2 cm fromthe start) and the other near the end (leaving 2 cm from the
end). To get the microstructure, these sectioned beads were ground with emery belt grinder having 0, 2, 3 grade emery papers then
polished with a double disk polishing machine. Etching was done with a mixture of 2% nitric acid and 98% ethyl alcohol solution.
To measure the bead height and bead width of each sample a digital slide caliper was used. The average values of bead height, bead
width and depth of penetration were measured. Eighteen sets of values out of twenty five such sets obtained were used for training a
network based on back propagation algorithm. Remaining seven sets of the values were used for prediction. These data sets are
shown in table-1. A program of back propagation neural network in C++ was used for training and prediction [9]. In this program
one input layer having four neurons, two hidden layers, both having five neurons and one output layer having three neurons, were
used.

Table 1 Data for training and prediction

Serial Number |Current (A) [Voltage (V) Welding Speed (mm/min) Magnetic Field (Gauss) | Weld idth(mm)

Data for 1 90 24 40 0 6.95
Training 2 90 24 40 20 6.94
3 90 24 40 40 6.96

4 90 24 40 60 6.99

5 90 24 40 80 7.03

6 95 20 60 60 6.01

7 95 21 60 60 6.08

8 95 22 60 60 6.10

9 95 23 60 60 6.15

10 95 24 60 60 6.25

11 100 22 40 40 5.94

12 100 22 60 40 5.90

13 100 22 80 40 5.86

14 90 20 80 20 5.91

15 95 20 80 20 5.92

16 100 20 80 20 5.94

17 105 20 80 20 5.95

18 110 20 80 20 5.97

Data for 1 ) 23 40 0 6.92
Prediction 2 95 22 60 40 6.05
3 95 21 80 60 6.04

4 100 24 40 40 6.99

5 105 21 60 40 5.98

6 105 22 60 20 5.96

7 110 21 60 20 5.97
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Table 2 Measured and predicted values with percentage error

S.N. Current | Voltage (V) Welding Magnetic | Weld Weld Error in
(A) Speed Field Width Width Weld
(mm/min) (Gauss) (mm) (mm) Width
Measured % age
Predicted
1 90 23 40 0 6.92 6.54 -5.49
2 95 22 60 40 6.05 6.42 +6.12
3 95 21 80 60 6.04 6.44 +6.62
4 100 24 40 40 6.99 6.58 -5.87
5 105 21 60 40 5.98 6.41 +7.20
6 105 22 60 20 5.96 6.40 +7.38
7 110 21 60 20 5.97 6.39 +7.04

Figure 1 Real experimental set-up on a lathe machine
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1. Multi-meter 2. Battery Eliminator 3. Electric Board 4. Gauss Meter 5. Table,
6. Measuring Prob 7. Transformer Welding Set 8. Clamp meter 9. Tail Stock 10. Sleeve
11. Link (Wood) 12. Solenoid 13. Tool post 14. Iron sheet 15. Workpiece
16. Electrode 17. Electrode Holder 18. Metal Strip Connected with head stock
19. Head stock 20. Connecting Wires
Figure 2 Experimental set-up (Line Diagram)
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V. Methodol ogy of Artificial Neural Network Modeling

Most of the industrial processes are non-linear, complex and more input variables are involving in processes. The
mathematical models are not giving closer approach to describe the behavior of the processes. ANNs are easy to understand,
cost effective and have the capability to learn from examples and have found in many industrial application. ANN model has
been developed for general application consisting of the following steps: (i) Database collection, (ii) pre-processing of
input/output data, (iii) design and training of neural network, (iv) testing of trained network, (v) post processing and (vi) use
trained network for prediction [10]. The arrangement of neurons into layer and the connection pattern within and between the
layers are called as network architecture. The architecture is consisted of three parts: (i) Input layer receives the welding
parameters, (ii) Hidden layers considered as black boxes and (iii) Output layer obtaining the values of bead geometry. The
performance of the neural networks depends upon, the number of hidden layers and number of neurons in the hidden layers.
Hence, optimum structure is obtained by changing number of hidden layers and neurons by making many attempts. The
appropriate neural networks structure was chosen by the trial and error method. Feed forward artificial neural network
structure was established by keeping four neurons in the input layer, two hidden layers having five neurons in each and one
neurons in output layer using C++. It was trained with help of back propagation (BP) algorithm. BP is essentially stochastic
approximation to nonlinear regression. Several researchers were used BP to model welding processes and predict welding
parameters using Neural network. The designed neural networks structure was 4-5-5-1 (3 neurons in input layer, 5 neurons in
both hidden layers and 1 neuron in output layer). Proposed feed forward neural network architecture is shown in figure-3.
Non-linearity and input-output mapping are the useful complement in neural networks. Hence, it has been adapted to model
the input-output relation of non-linearity and interconnected system.

Hidden Hidden orp
Layer Layer Layer

Current
\oltage
Weld Width
Travel speed
Magnetic field
Figure 3 Feed-forward neural network (4-5-5-1) architecture
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V. Results and Discussion
Table-2 depicted, the measured weld bead width, from the experiment and predicted output values using artificial
neural feed forward network. The measured and predicted output values are close to each other. The aim of this paper shows
the possibility of the use of neural network to predict the weld width accurately.

Weld Width

The weld width of the welded joints was almost unaffected if the magnetic field was changed from 0 to 20 gauss or
from 20 to 40 gauss. If the field was increased from 40 gauss to 60 gauss, the weld width increased from 6.97 mm to 6.99 mm.
and if it was increased from 60 gauss to 80 gauss, the weld width increased from 6.99 mm to 7.03 mm. If the speed of welding
was increased from 40 mm/min to 60 mm/ min, the weld width decreased from 5.94 mm to 5.90 mm, and if it was increased
from 60 mm/min to 80 mm/min, the weld width of the weld decreased from 5.90 mm to 5.86 mm. The effect of voltage was
positive for weld width i.e. if voltage was increased from 20 V to 24 V, the weld width increased from 6.01 mm to 6.25 mm.
The increment in current increased the weld width for all the investigated values. If the current was increased from 90 A to
110 A the weld width increased from 5.91 mmto 5.97 mm. The variation of weld width with magnetic field, voltage, welding
speed and current were shown in figures 4, 5, 6 and 7 respectively.
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Prediction of Weld Width using Artificial Neural Networks
The developed neural network architecture was trained with help of back propagation algorithm using 18 data sets. The
developed network was tested out of 7 datasets. The training data sets and testing data sets are shown in table-1. The testing
data were not used for training the network. The % age error was calculated between the experimental and predicted values as
shown in figure-2. The %age error is ranging between -5.87 to 7.38. The other predictions are in between the above ranges and
hence are very close to the practical values, which indicate the super predicting capacity of the artificial neural network model.
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VI Discussion

In this investigation, an attempt was made to find out the best set of values of current, voltage, speed of welding and
external magnetic field to produce the best quality of weld in respect of weld width. Shielded metal arc welding is a
universally used process for joining several metals. Generally in this process speed of welding and feed rate of electrode both
are controlled manually but in the present work the speed of welding was controlled with the help of cross slide of a lathe
machine hence only feed rate of electrode was controlled manually which ensures better weld quality. In the present work
external magnetic field was utilized to distribute the electrode metal and heat produced to larger area of weld which improves
several mechanical properties of the weld. The welding process is a very complicated process in which no mathematical
accurate relationship among different parameters can be developed. In present work back propagation artificial neural
network was used efficiently in which random weights were assigned to co-relate different parameters which were rectified
during several iterations of training. Finally the improved weights were used for prediction which provided the results very
near to the experimental values.

VI 6. Conclusion

The experimental analysis confirms that, artificial neural networks are power tools for analysis and modeling. Results
revealed that an artificial neural network is one of the alternatives methods to predict the weld width. Hence it can be proposed
for real time work environment. Based on the experimental work and the neural network modeling the following conclusions
are drawn:
(1) A strong joint of mild steel is found to be produced in this work by using the SMAW technique.
(2) Ifamperage is increased, weld width generally increases.
(3) If voltage of the arc is increased, weld width generally increases.
(4) Iftravel speed is increased weld width generally decreases.
(5) If magnetic field is increased weld width, generally increases.
(6) Artificial neural networks based approaches can be used successfully for predicting the output parameters like weld width
of weld as shown in table 2. However the error is rather high as in some cases in predicting weld width it is more than 7
percent. Increasing the number of hidden layers and iterations can min imize this error.
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Abstract:
There are many graceful graph from standers path, circuit, wheel etc .In this paper a new class of graceful graphs
related to g[circuits with 4 vertices] is obtained .

Keyword: - path limit, ZQ-fcopies of ¢

l. Introduction:
Most graph labeling methods trace their origin to one introduced by Rosa [2] or one given Graham and Sloane [1].
Rosa defined a function f, Bvaluation of a graph with g edges if fis an injective map fromehéees of G to the set {0,
« TO VXFK WKDW ZKHQ HDFK H-®JHy)} the rasMtvg ddpdighelsy aeHdiQifcE H O
A. Solairaju and K. Chitra [3] first introduced the concept of e graceful labeling of graphs, andgeedd
graceful graphs.
A. Solairaju and others [5,6,7,8,9] proved the results that(1) the Gracefulness of a spanning tree of the graph of
Cartesian product of fand G,was obtained (2) the Gracefulness of a spanning tree of the graph of cartesian gfro@ct
and $, was obtained (3)dgeodd Gracefulness of a spanning tree of Cartesian productarfd”G, was obtained (4Even-
edge Gracefulness of the Graptes obtained (5) ladder R P, is evenedge graceful, and (6) the evedge gracefulness &%,
o NG;s is obtained.(8) Gracefulness of -Tyee with five levels obtained by java programming,(9) Gracefulness,Qfrging witn
paths,10)A New class of graceful trees and (11) GracefulneSS@M, is obtained. (12, 13, 14) Used fdot net framework

3.5.
Section I: Preliminaries
Definition 1.1:
Let G = (V,E) be a simple graph with p vertices and g edges.
Amapf:V(G)o » « T LV FDOOHG D JUDFHIXO ODEHOLQJ LI
0] fis one xto +one
(ii) The edges receive all the labels (numshdérom 1 to g where the label of an edge is the absolute value of the
difference between the vertex labels at its ends.
A graph having a graceful labeling is called a graceful graph.

Example 1.1: The graph = s3s a graceful graph.

Theorem: The gracefulness of the merging graph » c, generalization:
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