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Abstract
Column-supported embankments provide a practical and efficient solution for construction on soft soil due to the low cost

and short construction times. In recent years, geosynthetics have been used in combination with column systems to support

embankments. The load transfer mechanism in these systems is a combination of soil arching and membrane effect of the

geosynthetics. In this paper, numerical method was used to improve the understanding of the long-term performance of

geosynthetic-reinforced embankments supported on end-bearing piles. The distribution of skin friction, axial force dis-

tribution, settlements on the embankment and foundation soil surface, and vertical stresses on the pile head and foundation

surface were studied. Finally, the results from the numerical studies were compared with the results from different

analytical methods. Based on the numerical results obtained, modified arching coefficient is presented for end-bearing

piles.

Keywords Piled embankments � Geosynthetic � Arching � Membrane action � Interaction � Consolidation

1 Introduction

In recent years, due to the advancement in geotechnical

techniques and with the help of the latest technology,

various ground improvement techniques are used to

improve the in situ soil characteristics to suit the founda-

tion of our choice. These techniques help in improving the

shear strength and decreasing the compressibility, lateral

displacement of soil. For large embankments over deep soft

clay deposits, removal of existing soft soil is not practical

and the use of low-density soils cannot reduce the loads

transferred to the soft ground. When the gain in shear

strength and stiffness due to consolidation is unpre-

dictable and availability of land is insufficient to change

the embankment geometry, one of the most dependable and

convenient solutions among various techniques is the use

of column supports to carry the embankment load. Column

supports can be hard columns such as piles or semi-hard

columns such as deep cement mixed columns and stone

columns (Han and Gabr 2002). The technique consists of a

grid of plain concrete piles driven through the soft layer

and embedded in a competent substratum beneath, with an

embankment above the piles. The conventional pile-sup-

ported system requires large pile caps and very closely

spaced piles. In the recent years, geosynthetics have been

used in combination with piles/column systems to support

embankments over soft foundation soils. The application of

geosynthetics in the embankment fill just above the piles

enhances the load transfer from the soil to columns and

reduces the total and differential settlements (Han and Gabr

2002; Liu et al. 2007; Jenck et al. 2009; Van Eekelen et al.

2011; Anjana and Rajagopal 2013, 2015). A single layer of

reinforcement is assumed to act as a tensioned membrane

(catenary) under the vertical load enabling the deflected

basal reinforcement to be analyzed as a parabola (Collin

et al. 2005). The load transfer mechanism in these systems

is a combination of soil arching and the membrane effect of

the geosynthetic. The tensile strength of geosynthetic

depends on the portion of the embankment load that is

transferred directly to piles due to soil arching. To con-

struct effective and efficient piled embankments, design
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ABSTRACT 

Self-curing or internal curing is a process in which moisture present in the concrete 

is preserved for more effective hydration of cement and reduced self-desiccation. In this 

paper, Self-curing concrete of M20, M40 and M60 grades are developed using 

optimized dosage of polyethylene glycol as internal curing agent. Compressive, split-

tensile and flexural strength properties of self-curing concrete mixes are evaluated and 

exhaustive  cost  analysis  is made  on internally  and  externally  cured concrete  for 

economic feasibility. The optimum dosage of polyethylene glycol (PEG) (expressed in 

percentage by weight of cement) for M20, M40 and M60 grades self-curing concrete 

are 1%, 0.5% and 0.5% respectively. There is a significant increase of about 5-20% in 

the compressive, split-tensile and flexural strength properties of self-curing concrete 

mixes when compared to normal externally cured concrete mixes for all the grades 

considered for study. This improvement may be attributed to the continuation of the 

hydration process as a result of continuous availability of water. This resulting in, lower 

voids and pores, and greater bond force between the cement paste and aggregate. It 

was found that there is significant cost saving ranging from Rs. 2500 -3000 per cubic 

meter of concrete if internally cured. 

Key words: Self-Curing Concrete, Internal Curing, Polyethylene Glycol, Self-

Desiccation, Cost Analysis. 
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Abstract. Self Compacting Concrete (SCC), owing to its advantages, is now a buzz word in 
the present construction industry. The application of recycled aggregates in concrete mixes is 
widely investigated. The present investigation focuses on the use of RCA in SCC. The 
variables of study include grade of concrete (Normal, standard grade and high strength), RCA 
content (0 to 100%) and age of concrete (7 and 28 days). The parameters of investigation are 
fresh and hardened state properties, viz. compressive, split tensile and flexural strengths. The 
mix design was carried out based on modified Nan Su method. The fresh state properties were 
satisfied for all RCA contents in all the three grades of concretes tested. The test results were 
encouraging and the target mean strength could be attained in M30 concrete even with 50% 
RCA as replacement of natural aggregate. However, a reduction in strength was observed as 
the grade of concrete increased. Optimum RCA content was arrived at based on the strength 
for different grades of concretes tested. 

1. Introduction 
The experimental investigations on the recycling of Construction and Demolition Wastes have long 
been accepted to have the possibility to conserve natural resources and to decrease energy used in 
production. In some nations it is a standard substitute for both construction and maintenance, 
particularly where there is a scarcity of construction aggregate. Researches on Construction and 
Demolished Waste (CDW) reveal that the behaviour of structural concrete with recycled aggregate is 
comparable to that of the concrete with conventional natural aggregate Manzi et al. [1,2] (2013)  The 
use of such materials solves the disposal problem, apart from reducing the cost of construction 
materials. 
The Indian construction industry today is amongst the five largest in the world and the supply of 
natural aggregate has also emerged as a problem in some of the metropolis in India. The requirement 
of natural aggregates is not only required to fulfil the demand for the upcoming future projects in India 
but also the needs of extensive repairs or replacements required for the existing infrastructure. The 
future of construction industry sector seems to be in dark with the likely shortage of natural resources 
as seen today. Several market constraints and technical challenges exist when developing markets for 
new products. Notable among these barriers is consumer uncertainty about the quality and consistency 
of products due to the lack of practical performance and engineering data on recycled materials 
A.R.Khaloo. et al. [3-5] (1996). Such data is necessary to assist with the development of appropriate 
design codes to guide product specification and performance information on recycled materials.  
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Abstract. Self Compacting Concrete (SCC) has become inevitable in the current scenario of 
construction of large and complex structures with heavy reinforcement and complicated 
shapes. Using normal concrete in such situation may often result in inadequate compaction, 
affecting performance and long-term durability of structures. In addition, the use of Recycled 
Concrete Aggregate (RCA) is gaining importance throughout the globe due to the depleting 
sources of natural aggregate and disposal problem of demolished waste. There is a little work 
done on the behaviour of SCC with RCA. Therefore, a comprehensive experimental 
investigation on bond strength and modes of failure of Self Compacting Concrete (SCC) with 
and without Recycled Concrete Aggregate (RCA) was carried out and the results are presented. 
The variables studied include grade of concrete (M20, M40 and M60), Percentage of RCA (0% 
to 100%), diameter of bar (10, 12 and 16) and percentage embedment length. All specimens 
were tested by conducting pull out test on UTM after 28 days of curing. The bond strength was 
found to vary with the increase in diameter and the failure mode was observed to change from 
rod pull out to splitting or rod fracture with increase in percentage of embedment length. The 
experimental results were compared with the theoretical bond strengths using the authors’ 
formula and the formulae suggested by earlier researchers. 

1. Introduction 
The concept of sustainability is widely used in the construction industry due to the concern about the 
future of the planet as this industry consumes huge quantities of natural resources. There has been 
considerable research carried out on the use of recycled aggregates in concrete over the past 20 years, 
and this has grown extensively over the past five years as industry and Government have recognised 
the need for greater sustainability in construction. Research has shown that coarse recycled aggregates 
can be used in concrete up to a compressive strength of 80 MPa although there is a loss in strength 
when recycled aggregates are used as a direct replacement of natural aggregate. However, most 
researchers report that a certain proportion of coarse recycled aggregates (usually in the range 20-30% 
by mass of coarse aggregate) can be added as partial replacement to natural aggregate without 
affecting performance. The reason for the loss in strength is usually associated with the weaker 
interfacial transition zone between aggregate and mortar, due to recycled aggregates having a coat of 
weak mortar already attached which raises the porosity of the concrete. In general, the flexural 
strength and modulus of elasticity of recycled aggregate concrete have been reported to be 
proportional to the loss of compressive strength.  
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Abstract A purely price-based approach to contractor

selection has been identified as the root cause for many

serious project delivery problems. Therefore, the capability

of the contractor to execute the project should be evaluated

using a multiple set of selection criteria including reputa-

tion, past performance, performance potential, financial

soundness and other project specific criteria. An industry-

wide questionnaire survey was conducted with the objec-

tive of identifying the important criteria for adoption in the

selection process. In this work, a fuzzy set based model

was developed for contractor prequalification/evaluation,

by using effective criteria obtained from the percept of

construction professionals, taking subjective judgments of

decision makers also into consideration. A case study

consisting of four alternatives (contractors in the present

case) solicited from a public works department of Pondi-

cherry in India, is used to illustrate the effectiveness of the

proposed approach. The final selection of contractor is

made based on the integrated score or Overall Evaluation

Score of the decision alternative in prequalification as well

as bid evaluation stages.

Keywords Contractor evaluation � Fuzzy Set Theory �
Prequalification � Selection criteria �
Overall Evaluation Score

Introduction

Project construction must be managed in an effective

manner considering the growing demand from clients,

competition, and regulatory agencies [1]. However, a

failure to properly manage these challenges can lead to

problems for the entire project and construction team as

well. One of the potential risks in construction projects is

the selection of unsuitable contractors which have a con-

siderable impact on client goals such as financial resources,

cost, quality, project duration and increasing chances of

project success [2]. Thus, contractor selection is viewed as

a multifaceted decisive problem in the process of con-

struction management due to the involvement of number of

criteria and their interdependence. Therefore, the capability

of the contractor to implement the project should be

evaluated using a multiple set of selection criteria including

reputation, past performance, performance potential,

financial soundness and other project specific criteria [3].

Generally, clients tend to select contractors purely on the

basis of lowest bid price although tender conditions stip-

ulate several other evaluation criteria. Some researchers

opined that contractors should not be selected based on

lowest price, but it should be attributed to the highest

weight in view of the involved project delivery problems

[4]. Both the selected criteria and a sound evaluation

methodology are essential for contractor selection,

including prequalification, in order to guarantee the

simultaneous achievement of time, cost, and quality spec-

ifications [2]. Further, contractor selection is a group

decision making process under multiple criteria wherein

human judgment and crisp data are not adequate to model

human preferences with an exact numerical value. Hence, a

more realistic approach may be to use linguistic assess-

ments instead of numerical values. Therefore, the ratings
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A B S T R A C T

The possibility of reusing the aggregate from demolished structures in fresh concrete, in order to
reduce the CO impact on the environment [23] and to preserve natural resources, was explored
worldwide and it is established that recycled aggregates can be used as a partial replacement of
natural aggregates. Due to its potential to be used in eco-friendly structures and shortage of
supply of natural aggregates in some parts of the world, there is an increasing interest in using the
recycled aggregate. The durability aspects are also of equal concern along with the strength and
economy of any material to be used in the construction. Studies reveal that the behaviour of
ternary and quaternary blended concretes is superior from durability point of view compared to
conventional concrete. Therefore a study is conducted to assess the acid resistance of recycled
aggregate based Quaternary Blended Cement Concrete (QBCC) of two grades M40 and M60. Fly
ash and silica fume are fixed at 20% and 10% respectively from the previous studies while two
percentages of Nano silica (2 and 3%) were used along with the cement to obtain QBCC. Three
percentages of recycled aggregates as partial replacement of conventional aggregate (0%, 50%
and 75%) were used in this study. Two different acids (HCL and H SO ) with different con-
centrations (3 and 5%) were used in this study. Acid resistance of QBCC with Recycled Concrete
Aggregate (RCA) is assessed in terms of visual appearance, weight loss, and compressive strength
loss by destructive and non-destructive tests at regular intervals for a period of 56 days. The test
results showed marginal weight loss and strength loss in both M40 and M60 grades of concretes.
The Ultrasonic Pulse Velocity (UPV) results show that the quality of QBCC is good even after
being subjected to acid exposure.

1. Introduction

The widespread use of concrete for making architectural structures, foundations, brick/block walls, pavements, bridges/over-
passes, highways, runways, parking structures, dams, pools/reservoirs, pipes, footings for gates, fences and poles and even boats, has
increased the demand for cement concrete as a construction material. Due to increase in infrastructure developments, the demand for
concrete would increase in future. With the continuing expansion of infrastructure and housing construction, especially in the de-
veloping countries of Asia, Africa and South America, the rate of consumption of cement and concrete is bound to grow further. It is
estimated that the world cement production will increase to around 4.8 billion tons per annum by the year 2030 [1], resulting in
proportionate growth in the production of concrete. This consumes the natural resources on one side and increases the demolition
waste on the other. Aggregate recycled from demolished concrete is considered to be waste product which can be utilized effectively
to overcome the harmful effect of producing natural aggregate like depletion of natural resources, effect on the surrounding

https://doi.org/10.1016/j.cscm.2018.03.005
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A STUDY ON PROPERTIES OF HIGH STRENGTH RECYCLED 
AGGREGATE CONCRETE WITH SYNTHETIC FIBRES  
 

K.Jagannadha Rao1 & M.V.S.S.Sastri2 

 
1. INTRODUCTION 
Providing shelter to its subjects is the fundamental duty of all governments which requires several materials such as concrete, 
steel, brick, stone and so on. However, the cement concrete remains the main construction material and for its suitability and 
adaptability concerning the changing environment. This widely used material must also be such that it can conserve 
resources, protect the environment, economize and lead to proper utilization of energy and major emphasis must be laid on 
the use of wastes and byproducts in cement and concrete. The utilization of recycled aggregate is particularly very promising 
as 75 percent of concrete is made of aggregates. In that case, the enormous quantities of demolished concrete are available at 
various construction sites, which are now posing a serious problem of disposal in densely populated urban areas. This can 
easily be done by recycling the aggregate. Research & Development activities have been taken up all over the world for 
proving its feasibility, economic viability and cost-effectiveness. 
The extensive research on Recycled Concrete Aggregate (RCA) has started from the year 1945 in various parts of the world 
after World War II but in a fragmented manner. The first effort has been made by Nixon (1978)[1] who compiled all the 
works on recycled aggregate carried out between 1945-1977 and prepared a state-of-the-art report while concluding that 
some researchers have examined the basic properties of concrete in which the aggregate is the product of crushing another 
concrete. A comprehensive state-of-the-art document on the recycled aggregate concrete has been presented by Hansen et al. 
(1986)[2] in which detailed analysis of data has been made, leading towards the preparation of guidelines for production and 
utilisation of RCA. RILEM technical committee 121-DRC[3] has given broad guidelines for the utilisation of RCA. Several 
researchers concluded [4, 5] that RCA can be used for normal strength concrete. Limbachiya et al.(2000)[6] concluded that RCA 
could also be utilised in high strength concrete and proper mix proportioning is the key to achieve strong and durable 
concrete. Though concrete lends itself to a variety of innovative designs, it suffers from several drawbacks that affect quality 
constructions such as Lack of toughness and ductility, Flexural strength limitation, Low abrasion/wear resistance, Inherent 
microcracks and Limited impact resistance.  
To overcome above defects addition of Fibre to concrete is one of the solutions. Correct quantities and the right size of fibres 
when incorporated into conventional concrete substantially add to the strength when compared with concrete products made 
without fibre. FRC is also tougher and more resistant to impact in comparison with plain concrete.  FRC conventionally uses 
steel fibre, and a lot of research work is being carried out on synthetic fibres also such as polyester, polypropylene. Synthetic 
fibre reinforced concrete (SNFRC) makes use of man-made fibres that are derived from organic polymers like acrylic, 
aramid, carbon, nylon, polyester, polythene and polypropylene fibres which have been tried as reinforcing material in 
Portland cement concrete. Since the use of PPFRC reduces water penetration and permeability by more than 50% with 
respect to control concrete, IS 2645 recommends it as waterproofing admixture. However, the basic attributes of PPFRC are a 
reduction in shrinkage cracks and improvement in elastic properties of concrete.  
Dave and Desai(2007)[7] found the addition of fibres produce non linear curve after first crack and reaches its peak at the 
ultimate strength of maximum sustainable static load and also the intricate matrix formed by huge number of fibres increase 
the compressive strength of a desired mix of concrete. Polymeric fibres having relatively low modulus of elasticity which 
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Abstract Recycled concrete aggregates (RCA) are crushed, graded inorganic particles processed from the materials of concrete 
demolition debris. The aim of this research work is to study the behavior, in fresh and hardened states, of high strength 
structural concrete with recycled aggregates and synthetic fibres. The scope of this paper is to compare fresh and hardened 
state properties of high strength concrete by using various proportions of recycled coarse aggregates (0, 50% and 100% 
replacement of natural aggregates) along with PP fibres (0, 0.2, 0.3 and 0.4% by volume of concrete). The parameters of 
investigation include tests on workability, compressive, flexural and indirect tensile strengths, and modulus of elasticity. It is 
observed that the workability of concrete considerably reduced with the increasing quantities of recycled aggregate and 
polypropylene fibres. The results showed a gradual decrease in compressive strength, tensile strength and secant modulus of 
elasticity as the percentage of recycled aggregate used in the concrete mix increased.  
Keywords: High Strength Concrete, Recycled Concrete Aggregate, Polypropylene Fibres, Mechanical Properties. 









Copyright © 2018 K. L. Uday Kiran et al. This is an open access article distributed under the Creative Commons Attribution License, which per-
mits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

International Journal of Engineering & Technology, 7 (4.5) (2018) 703-706

International Journal of Engineering & Technology
Website: www.sciencepubco.com/index.php/IJET

Research paper

-

K. L. Uday Kiran 1 *, T Nagaveni 1, K. Saraswathamma 1, AMK. Prasad 1, G. Chandra Mohan Reddy 2

1 Department of Mechanical Engineering, Osmania University, Hyderabad, TS, 500007, India 
2 Department of Mechanical Engineering, CBIT, Gandipet, Hyderabad, TS, 500075, India

*Corresponding author E-mail: ukiran1703@gmail.com

Abstract

Wire electrical discharge machining (WEDM) process is one of the most popular method for the producing complex geometries in hard 
and wear resistant materials such as those used in tooling industry. This taper cutting involves in making of inclined surface, and it is 
particularly significant in the manufacturing of tooling that requires draft angles. In the present paper, experiments were conducted in 
order to find the effect of process parame- ters such as taper angle, geometrical thickness and servo voltage on response variables such as 
angular error and cutting speed on AISI D2 tool steel using statistical design of experiments. The experiments were planned using Cen-
tral Composite design (CCD) which is part of Response Surface Methodology (RSM) involving three variables with five levels. Multi 
objective optimization was conducted for maximizing the Cutting speed and minimizing the angular error using genetic algorithm. The 
optimization procedure leads to creation of non-dominated optimal points which gave an insight regarding the optimal operating condi-
tions of the process.

Keywords: Wire EDM; Taper Cutting; Cutting Speed; Angular Error; Response Surface Methodology; Genetic Algorithm.

1. Introduction

Wire electrical discharge machining (WEDM) has been found to 
be an extremely potential electro-thermal process in the field of 
conduc- tive material machining which is employed for the parts 
demanding higher accuracy levels with varying hardness or com-
plex shapes. Ta- per cutting is one of the most important applica-
tions of WEDM pro- cess that involves the generation of inclined 
surfaces and possesses significant bearing in manufacturing of 
tooling requiring taper or draft angles. The taper angle is achieved 
by applying a relative dis- placement between the upper and lower 
guides of the wire as shown in Fig. 1. The maximum angle that 
can be cut depends upon part thickness, but values about 30° can 
be easily achieved [2].
The main factors contributing to the geometrical inaccuracy of the 
WEDMed part are the various process forces acting on the wire 
caus- ing it to depart for the programmed path [3]. The problem of 
taper cutting was first time proposed by Kinoshita et al. [4] who 
developed a linear model for wire deformation neglecting the 
forces produced during the process. Computer simulation software 
for the analysis of error in wire EDM taper-cutting was presented 
by Sanchez et al. [5]. Two models for the prediction of angular 
error in WEDM taper cut- ting ware developed by Plaza et al. 
(2009). Nayak & Mahapatra [6] adopted Multi response optimiza-
tion approach to determine the op- timal process parameters in 
WEDM taper cutting process.
Since the wire is subjected to deformation in wire EDM taper 
cutting process, deviations are obtained in the inclination angle of 
machined parts. As a result, the machined part losses its precision. 
Hence, se- lection of the process parameters is a major issue in the 
field of taper cutting operation in WEDM. However, the tradition-
al Taguchi meth- od cannot solve the multi-objective optimization 

problem. To over- come this limitation genetic algorithm is ap-
plied to simultaneously optimize the process parameters for mini-
mizing angular error and maximizing cutting speed during taper 
cutting in WEDM.
The present work is focused on investigating the effect of various 
process parameters of WEDM such as taper angle, part thickness 
and servo volt- age (SV) on responses such as angular error (AE) 
and cutting speed (CS) in taper cutting of AISI D2 tool steel. Fur-
ther, angular error (AE) and cutting speed (CS) were exposed to 
multiple objective optimization using genetic algorithm (GA) 
approach. RSM model aids in process under- standing while the 
Pareto optimal solutions generated from GA approach facilitates 
to identify optimal operating conditions.

2. Materials and method

Experiments were conducted on AISI D2 steel using Electronica 
Sprintcut WEDM and brass wire electrode of 0.25 mm diameter. 
Deionised water was used as a dielectric medium. The work piec-
es were prepared by cut- ting into the sizes as per the experimental 
plan as shown in Table 1 and 2 with 10mm width (w) and then 
grounded in order to get good finish. The lower and upper surfaces 
of the work parts are grounded, so that they can be used as a refer-
ence for measurement of the angle. Angular error (AE) and Cut-
ting speed were studied for optimizing machining parameters of 
WEDM taper cutting process.
Angular measurements have been carried out on a Zeiss Prismo-5 
model CNC Coordinate Measuring Machine. Two level full facto-
rial design with 6 central runs and 6 axial runs leading to central 
composite rotatable de- sign was used to conduct experiments. 
Coded and actual levels of process parameters are presented in 
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Abstract

Fused deposition modeling (FDM), a well known

3D printing technology is widely used in various

sorts of industrial applications because of its ability

to manufacture complex objects in the stipulated

time. However, the proper selection of input

process parameters in FDM is a tedious task that

directly affects the part performance. Here, in this

work, the research efforts have been made to

optimize the FDM process parameters in order to

find out the best parameter setting as per the

mechanical and surface quality perspectives by

using hybrid particle swarm and bacterial foraging

optimization (PSO–BFO) evolutionary algorithm.

Taguchi L18 orthogonal array was used for the

development of acro-nitrile butadiene styrene

based 3D components by considering layer

thickness, support material, model interior and
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Abstract The objective of the project is to obtain some 

proficiency in building converters to control speed of medium 
voltage induction motors. The thesis covers summary of 
literature surveyed, selection of a topology of converter for 
design, design of a 3-Level NPC inverter power circuit and 
FOC parameters. The entire system has been simulated using 
PSIM software for verification of design. Results obtained are 
presented. Results prove that the understanding of the student 
(author) is satisfactory. A low voltage 10kW squirrel cage 
induction motor has been chosen as the load to converter for 
design and simulation. Future work may be design of complete 
control circuits implementing FOC, building complete 
hardware and testing the small motor chosen. 
 

Index Terms 3-Level NPC Inverter; Dynamic Modeling of 
IM; Losses Calculation; Scalar Control; Vector Control and 
IFOC. 
 

I. INTRODUCTION 

Variable speed drives have a wide variety of applications 
such as pumps, fans, compressors, transportation, cement 
mills, rolling mills, paper mills, machine tools, robotics 
drives, automation etc. A few decades ago DC motors 
dominated the market as it is much easier to control DC 
motors than induction motors although induction motors are 
more robust and cheaper. Induction motors are used in a 
wide range of sizes. Larger motors are used at medium 
voltage (>1000V). Medium voltage induction motor drives 
(MV drives) in general cover voltages from 1.1 kV-13.2 kV 
and power from 0.5 MW-40 MW. Larger drives (up to 
100kW) are usually with synchronous motor. As induction 
motors are singly fed, it is difficult to control speed and 
torque independently. Theories to obtain high performance 
from induction motors were developed in seventies but 
implementation required high speed computation and 
switching devices.  The basic modeling of induction motor 
is quite established and simplified equivalent circuit model 
of the motor gives good performance prediction for steady 
state operation of the motor with sinusoidal supply voltages. 
But it fails good model for dynamic performance. The 
dynamic model of the induction motor is somewhat 
involved because of rotating magnetic field. The 
relationship of these magnetic fields depends on speed and 
load [1, 2]. 

The idea of multilevel inverter was introduced in 1975 
and in 1981, A. Nabae, I. Takahashi, and H. Akagi 
presented the first three level inverter. In order to achieve 
                                                           

Published on August 8, 2018. 
K. S. KavyaDurga, ChaitanyaBharathi Institute of Technology, 

Hyderabad, Telangana, India (e-mail: kavyadurga24@gmail.com).  
M Balasubbareddy, ChaitanyaBharathi Institute of Technology, 

Hyderabad, Telangana, India (e-mail: balasubbareddy79@gmail.com) 

high power, multilevel inverter used an array of semi-
conductor devices with several lower DC voltage sources 
for power conversion resulting in stepped voltage 
waveform. There are two types of inverter, the two level and 
multilevel. A Two level inverter generates an output voltage 
with two levels while the minimum numbers of voltage 
levels in multilevel inverter are three. The increase in 
number of levels of the inverter will have a good output 
voltage waveform with reduced harmonic distortion but with 
increase in control complexity. A multilevel inverter has 
great advantages compared to two level inverter mentioned 
as below: 

a) The output waveforms contain very low total 
harmonic distortion (THD) and lower dv/dt. 

b) Multilevel inverter can draw input current with 
very little distortion. 

c) They can operate at both high switching frequency 
as well as low switching frequency. 

With several advantages multilevel inverters do have 
some disadvantages. As with the increase of voltage level 
the number of power semiconductor switches also increased 
so overall system becomes more expensive and complex. 
The NPC multilevel inverter is widely used in various 
industrial applications among other multilevel inverter 
topology. This paper presents a brief review on three-level 
NPC inverter topology and its modulation strategies. The 
major issue of this inverter topology is neutral point voltage 
imbalance in the DC-link capacitors is a commonly reported 
problem for NPC and flying capacitor type multilevel 
inverters. However, this does not arise when two DC voltage 
sources (transformer windings with rectifiers) of equal 
voltage are connected in series [3, 4]. 

The vector control can be implemented by direct called 
feedback and indirect called feed forward control method. 
The direct vector control posses more complex calculation 
for estimate rotor flux and unity vector. But indirect vector 
control posses the rotor speed is forwarded to find the unity 
vector and flux is estimated from the linear relationship of 
speed and rotor flux. The vector control decouples the three 
phase (a, b, c) currents into two phase (d, q) currents. Here 
the d-axis is the current producing magnetic field and q-axis 
is the current producing the torque. So the vector control 
method provides the performance of induction motor drive 
like a DC motor. It is difficult to implement complex 
computations are involved [5]. 

This paper focused about the Power circuit design of a 3L 
Neutral point clamped inverter for 10kW motor and as much 
heat is generated heat sinks are required to keep the junction 
temperature within limits. It is planned to use 1 air cooled 
heat sink for all the semiconductor devices namely three 
IGBT module and two rectifier modules. Losses in all 
semiconductor devices are calculated and one force air 

Design and Simulation of Three Level Neutral Point 
Clamped Inverter Fed Induction Motor Drive 

K. Sri KavyaDurga, M. Balasubbareddy 
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Abstract: Relay coordination is very important from the point of view of security and healthy 
operation of power system. Relays should be organized in such a way that every relay should 
have at least one back up relay and coordination time interval between primary and secondary 
relays should be maintained. This paper presents the solution of relay coordination problem
using Teaching learning based optimization technique (TLBO) by utilizing an IEEE 5 bus 
and IEEE 30 bus test system. The obtained results are compared with the results obtained 
from other contemporary meta-heuristic techniques like Genetic Algorithm (GA) and Particle 
Swarm Optimization technique (PSO). It is observed that TLBO is the best among those with 
respect to process speed. After this we have done an extension of the work by introducing 
critical element and network graph theory based relay minimization technique. It is expected 
that this analysis will be helpful to maintain the network reliability and healthy flow of power.

Index Terms: Relay co-ordination, Teaching Learning based optimization, Overcurrent relay 
characteristics, Main backup relay pairs, minimization of the relays.

1. Introduction
Relay Co-ordination is necessary from the point of view of reliability and security of  power 

system. Proper relay co-ordination ensures smooth and secured operation of power system. Relay 
co-ordination ensures minimum system disruption and continuing operation of healthy part of 
the circuit during operation. Thus, it is very important for protection system design. In a nutshell 
a protection system should be designed as follows:

Every section of the protection system will be protected by a pair of main relay and back up 
relay at least. A main relay is meant for the clearance of the fault. In case of failure of main relay,
back up relay will take care after providing sufficient time discrimination. In some cases more 
than one backup relay is provided for better protection reliability of the system. The relay co-
ordination problem is having several constraints. e.g- Proper co-ordination time interval (CTI) 
should be maintained between the main and backup relay pairs, proper intelligent relay 
characteristics should be chosen in case of digital relays; proper pick up current constraints,
Time setting multiplier (TSM) constraints, constraints on relay operating time and constraints on 
plug setting multiplier ( PSM) are to be satisfied. So, relay co-ordination problem is nothing but 
highly constraint problem. Heuristic and meta heuristic techniques are often applied to obtain 
optimal solution for this kind of problem. In this paper Teaching learning based optimization ( 
TLBO) is used to solve this problem on an IEEE 5 bus and IEEE 30 bus test system. Proper 
desirable TSM values, optimum operation time of relays are calculated and proper intelligent 
characteristics of relays are also selected.

From the study of literatures about co-ordination of relays, it is found that, relay co-ordination 
is first implemented on over current relays. Initially it was done by using various types of linear 
programming techniques. e.g- Simplex , two phase simplex and dual simplex methods [1]-[4].
But there are some problems associated with this techniques. Most eminent problem regarding 
this techniques is no solution is available unless all the constraints regarding this problem are 
satisfied. So, people gradually move towards the intelligent and meta-heuristic techniques for 
solution of this problem. Advantage of using these techniques is they give optimal dynamic 
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Abstract- Induction motor drive is generally used in 
many industrial applications. These induction motor drives 
are sensitive to the power quality problems. In the drive 
system, supply is connected to the motor through rectifier, 
DC link and inverter. Any changes in the supply will have 
impact on the rectifier output and DC link voltage. The 
performance of induction motor is affected by the voltage 
sag and swells because of reduction or increase in DC link 
voltage of the drive system. The sudden changes in the 
voltage may have great influence on the overall process 
control of the industry which leads to high economic losses. 
In this paper the effects of voltage sag and swell on 
performance of an induction motor drive are studied and 
mitigation of sag and swell by using cuk converter to 
maintain constant DC link voltage are analyzed in the 
MATLAB-Simulink environment. 

Keywords: Sag, Swell, Cuk Converter, DC Link Voltage. 

I. INTRODUCTION 

Induction motor drives find their application in many 
industries such as textile mills, cotton mills, sugar mills, 
cement mills etc. Sugar mills are usually driven by 
variable speed induction motors which are used to drive 
conveyors. In the stage of separating sugar crystals from 
syrup centrifugal pumps are used. These pumps are 
driven by induction motors specially designed to have 
two distinct set of stator winding. Cement mills generally 
employ squirrel cage motor because of their ruggedness, 
low cost, less maintenance and where constant speed is 
essential .Induction motors with flame proof enclosures 
are provided for driving the drills where frequency 
required is 150-200Hz. These frequency variable drives 
can be obtained by specially designed rectifier and 
inverter set. If there is a decrease or increase in the input 
voltage then there is an effect on the control of motor[1]. 
Motor circuit may get open during the voltage sag 

contacts together effectively and also results in heat, 
arching and damage. The voltage sag usually results in 
increased currents, machine excess heating and increase 
in losses. The voltage swell has detrimental effects on 
insulation of the machine. In order to have reliable 
operation of the drive, voltage sag and swell must be 
compensated. There are many devices for sag 
compensation where in voltage is injected whenever 
there is reduction in voltage[2].  

These devices are connected in such a way that the 
drive will not experience any change in the voltage. As 
there is drop in the system voltage due to sag the DC link 
voltage also decreases by which the inverter output also 
changes accordingly and drive does not operate 
properly[3]. If the DC link voltage is maintained constant 
then sag and swell effect will not be on the induction 
motor operation[4]. To maintain the DC link voltage 
constant, DC to DC converter is used for a constant DC 
voltage. A cuk converter is one of the DC to DC 
converter which responds quickly under sag and swell 
conditions in the drive system[5].  

II.  INDUCTION MOTOR DRIVE WITH SAG AND SWELL 

The block diagram of the drive system is shown in the 
Figure 1. Drive system consists of rectifier, DC link and 
inverter.  Three phase Inverter is employed to get 
controlled output to drive the three phase induction motor 
at required conditions, which is obtained through a 
controller. 

 
Figure 1 Block Representation of the Induction Motor Drive 

System 

If there is sag or swell at the AC Source, the output at 
the rectifier changes as that of the changes at the input 
side and proportionate DC link voltage will appear. The 
drive may get tripped by the under voltage and over 
current protection due to sag and swell. This can be a 
reason to interrupt the control process of any particular 
application. Different types of the sags are due to the 
different faults and the effect of sag is reduction of the 
torque, increase in motor stresses and winding 
temperatures. Swell is caused by sudden changes in the 
load conditions that is when huge load is turned off in the 
power system. It effects the motor insulation.  
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Abstract: Indeed, it is undoubtedly accepted that the presence of  SPV (solar photovoltaic) module is ubiquitous. The power voltage characteristic 
of photovoltaic (PV) module operating under partial shading conditions, under different tilt angles the output power obtained will be varied. In this 
paper a new method of obtaining maximum power by using bypass diode is implemented on a PVTR (photo voltaic trainer research system), such 
that uninterrupted output power can be achieved. The experimental results verify that the output power is varied with the varying of panel cells 
that are under shading area and with the change in the angle.  Compared to many ways of studying the performance of a SPV module at different 
places, It is very convenient  to study the effects that  impact  the  electrical parameters which can be observed  on a single equipment at one place 
named as standalone PVTR system.

Index terms: PVTR system, PV module, Bypass diode, partial shading, Pyranometer.

                          
1. Introduction
In typical photovoltaic (PV) installations, PV arrays are formed by connecting multiple PV modules in various configurations ( i.e, series, parallel, 
series-parallel)[1].A Bypass diode is connected in parallel with each PV module to protect the solar cells against efficiency degradation and hot-
spot failure effects. When there is no effect of shade on the cells of a module or no change in the tilt angle i.e, under uniform conditions maximum 
power obtained will be constant. However, under partial shading conditions (due dust on the cells, shading due to trees or poles etc..) and the 
module subjected to change with an angle, the constant power cannot be achieved i.e, power is varied. But power output can be increased with the 
help of Bypass diode, for which modules are preferred to connect parallel to avoid partial shading effect.
In order to realize this concept, three hardware experiments are carried out on solar PVTR system which are discussed in the subsequent sections 
chronologically. 

II. Experimentation
1. The effect of variation in tilt angle on PV module power 

Motivation: To draw the graphs of radiation Vs tilt and tilt Vs power. Tilt is the angle between the plane surface under consideration and the 
horizontal plane. It varies between 0-
facing the sun in both azimuth and altitude, the angle of incidence is normal. Therefore, tilt angle should be such that it faces the sun rays normally 
for maximum number of hours.

Fig.1 Tilt angle settings for different seasons
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Abstract

With a spurt in the use of non-conventional energy sources, photovoltaic installations are being deployed in several applications such 
as distributed power generation and standalone systems. Solar Photo Voltaic (SPV) module is the basic component of the solar PV 
system. The functioning of a photovoltaic array is influenced by solar insolation, shading and array arrangement. Often the PV arrays 
get shadowed, completely or partially by neighboring buildings, trees, towers and service poles. The efficacy of PV array unvarying-
ly depends upon temperature which in turn is reliant on radiation. In order to validate this hypothesis, there are certain instruments 
and experimentation methods available which are expensive. But carrying out hardware testing on the solar PV system with Photo 
Voltaic Training and Research (PVTR) system and simulating using software will lead to least economical method of achieving per-
formance analysis which is the main objective of this paper.  The efficiency of PV module is analyzed from I-V and P-V characteris-
tics for this standalone solar PV system by changing radiation and temperature parameters. This paper mainly emphases on compari-
son of the testing results and simulation results for different radiation levels.

Keywords: SPV, PVTR, Pyranometer, I-V and P-V characteristics

1. Introduction

Any engineering process is incomplete without proper testing and 
analyzing. Performance analysis include (a)Hardware testing 
(b)Implementation in simulation environment and     (c) Drawing 
inferences from either [1-
have any moving part, thus the required maintenance is compara-
tively less cumbersome. For getting the optimum output of SPV 
system, its regular maintenance and performance is required [3-4]. 
An accurate evaluation of photovoltaic (PV) system performance 
is important for optimizing its output [5-8]. This is an attempt to 
analyze the given SPV module by conducting series of hardware 
tests and certain simulations. The integration of hardware and 
simulation results will navigate the customer to select a proper 
SPV module which suits well to the requirement [9-15]. In this 
paper a standalone solar photovoltaic (SPV) module is experi-
mented by using solar PVTR system in order to observe its behav-
ior for  various situations. All the hardware tests performed are 
recorded with Motivation as prefix and Termination as suffix as 
mentioned here after.

2. Hardware Testing 

2.1 Single module with different radiation levels

Motivation: To observe the effect of gradual increase in radiation 
level on the output power and current with I-V and P-V character-
istics. 

In order to obtain and plot the I-V and P-V curves of a SPV panel, 
the panel is inserted into the slot provided in the SPVTR system 
[6]. The circuit diagram to evaluate I-V and     P-V characteristics 
of a system is shown in Fig.1.which includes PV module and a 
variable resistor (potentiometer) with ammeter and voltmeter for 
measurement. Potentiometer in this circuit works as a variable 
load for the module. When load on the module is varied by poten-
tiometer, the corresponding current and voltage of the module gets 
changed which shifts the operating point on I-V and P-V charac-
teris-

tics.
Fig.1 Circuit connections

Connections are made in the PVTR, the voltage and current read-
ings are noted for different radiations and are tabulated as in Table 
1, 2, 3 & 4. The power supplied by the panel is calculated from 
and figured in the last column of each table. The P-V and I-V 
curves for different radiations are shown in the Fig. 2 and 3 re-
spectively.
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Abstract--- In Power System sharing or diffusion, excellence of the power plays a very significant role. In the 
direction of the growth in requirement of power and it’s utilization, the power value is very much disrupted. To get 
better the Power excellence of power supply scheme, this report presents a revise on devise of Shunt Hybrid Power 
Filter (SHPF) and Thyristor Controlled Reactor (TCR) compensator to diminish harmonics generated by diverse 
types of non-linear loads and present reactive power recompense. The small rated Active Power Filter (APF) is 
employed for the improvement of filtering features of the passive filter and isolate the line inductance from passive 
filter to let alone resonance. The TCR is tuned using a PI controller to acquire the necessary firing angle which is 
used to recompense the reactive power consumed by the load. 

A decoupled control scheme is followed to control APF for current tracking and voltage parameter. The control 
system might be separated keen on an internal rapid current ring and external slow voltage loop. Integral 
compensators are employed in together current and voltage loops in categorize to abolish the stable condition errors. 
The simulation study on SHPF-TCR compensator has been implemented using MATLAB/SIMULINK software. 
The THD is indomitable by using FFT method in POWER GUI

Index Terms--- Shunt Hybrid Power Filter (SHPF), Thyristor Controlled Reactor (TCR), Active Power Filter
(APF), Proportional-Integral controller (PI Controller), Total Harmonic Distortion (THD).

I. Introduction
Non-linear loads leads to a bunch of huge harmonic currents with feeble input power factor to belongings serious 

problems in the power deliver system. Conventionally, passive filters comprises of diminish power supply 
harmonics. Though, the apparatus suffers from resonance. In recent times, Thyristor Switching Filters (TSFs) 
containing of several combinations of passive filters are been by means of to recompense the reactive power. The 
recompense value for TSFs could be attuned by altering the load power. However, successive and equivalent 
resonance can take place between TSF and impedance of the arrangement. Active filters are to a large amount well-
organized in compensating harmonics with high recital. But, the mechanism of active filters for significant systems 
is expensive and power transformers with huge nominal power ratings are necessary. Hybrid filters diminish the 
trouble of passive filters and execution of active filters provides an substantial harmonic recompense, in particular in 
the case of nonlinearities and a immense number of control strategies such as temporary reactive power, 
synchronous revolving position border, slippery form controllers, artificial neural network methods, non-linear 
control, forward control, Lyapunov function-based control and etc. have been used for the development in recital of 
active and hybrid filters. quite a few configurations of filters are in use to recompense the harmonics and reactive 
power.

An arrangement of Thyristor-Controlled Reactor (TCR) and a SHPF of resonance impedance has been 
implemented to eradicate harmonics, evaluation the load and reactive power management. The system control 
scheme depending on transforming the voltage vector to balance the negative sequence flow generated by the 
uneven loads. APF has been used to eradicate the current harmonics and also to remain away from the resonance 
between passive power filter and impedance of arrangement. In this manuscript, a new arrangement of shunt hybrid 
power filter (SHPF) and TCR (SHPF-TCR compensator) has been included to reduce current harmonics and reactive 
power recompense. Hybrid filter is a sequence combination of an active filter with a little nominal power rating and 
LC passive filter to ease 5th harmonic. In the key part existing arrangement, the compensation is during by the 
passive filter and the TCR, while APF improves the filtering exploit and damps out a resonance that can occur 
among the passive filter, TCR, and the supply impedance. When the shunt APF is used alone, it experiences high 
actual kilo voltage-ampere (KVA) by inverter that desires a lot of power savings in high dc link voltage. On the 
other choice, as it was accessible by lots of authors, due to passive filter routine, the paradigm hybrid power filter is 
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Abstract
The key part of any satellite for its proper function 
is the design of Electrical Power System (EPS) 
whose function is to provide required energy during 
normal as well as eclipse periods. The main function 
of EPS is to generate power from solar energy 
through solar panels mounted on the satellite surface 
to supply power to loads during normal period and 
the output voltage is regulated to charge the battery 
which is required to deliver energy during eclipse. 
This paper describes the modeling, simulation of a
EPS for a Nano satellite in MATLAB Simulink 
environment.

Keywords: Solar cells, Direct energy transfer 

Introduction
Nano satellites are typically defined as artificial 

satellites with a mass between 2.2 and 22.0 lbs. 
Advances in technology have allowed for lower 
costs in manufacturing, miniaturization of 
components, and increased overall utility of 
technology [1]. Nano satellite has a scientific 
payload attitude control system, communication 
system etc, with unique power requirements, 
therefore there is a need to design and develop a 
relatively low cost system to suit the operation 
requirements.

The Nano satellite considered for this simulation 
is a cuboid shaped and weighs approximately 4kgs
which has body mounted solar panels on three sides 
of its six sides which are going to be deployed in the 
space. The other three sides are neglected because 
they will never face the sun or gets any illumination 
[2]. One of its sides i.e. the nadir side contains the 
payload which is the objective of the Nano satellite. 

Solar energy is the only source of energy in space 
and the operation of the entire satellite depends on 
this energy. The role of EPS is to generate, condition 
and distribute the electrical power to the satellite 
loads for their functioning [3]. The EPS consists of 
solar panels which are connected in combination of 
series and parallel strings for generation. For 
storage, Li-ion batteries are connected to the bus 
which is charged during sunlit period and the energy 
stored is used during the eclipses [4]. For this, power 
budgeting is to be done so that electronic converters 
are to be modelled to cater the required energy to 
various sections of the satellite [5].

The design process of any satellite sub-system 
strongly depends on orbital parameters such as the 
type of orbit, orbital height, inclination, time spent 
in the sun, time spent in eclipse, average orbits per 
day and average orbits for the extent of the mission 
etc. From these calculations, the key aspects which 
influence the size of the battery like number of 
charging, discharging cycles and depth of the 
discharge will be determined [6].  

MODELING OF ELECTRICAL POWER SYSTEM
The functions of the power subsystem is to

a) supply continuous electrical power to the 
satellite during its entire mission life,

b) control and distribute power to the spacecraft 
and

c) support power requirements for peak and 
average electrical load and protect the space-
craft payload operations against failures within 
the electrical power subsystem. 

Nano satellite would have an estimated mission life 
of 2 years with an orbit average/peak power of 36 
W. It should provide a nominal output voltage of 
15V when placed at 650-800 km altitude, Low Earth 
Orbit (LEO).

Fig. 1: Nano satellite Power System Architecture

The information regarding orbital parameters like 
altitude, eccentricity, inclination, local time, the 
resulting durations of sunlit and eclipse phases per 
orbit are essential in the design of EPS.  In addition 
to this, quality of the distributed power, such as 
power bus service voltage range, power bus stability 
at load change, source impedance and interference
voltages are also required.

POWER BUDGET

The estimation of the power required by the payload 
and different subsystems is termed as power budget 
which gives an idea of how much power is required 
by the satellite in different operating modes during 
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ABSTRACT: - Multi Level Inverters are the emerging power electronic converters in the present scenario. To 
realize them many more topologies have been proposed. Out of which diode clamped topology is the basic 
topology to model them. When multiple sources are available this topology is not preferable. This paper 
proposes a multi source topology for modeling a seven level inverter and compares its performance with neutral 
point topology.  
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I. INTRODUCTION 
 In order to introduce number of levels in the output voltage of inverter many methods have been 
proposed. Out of which the most possible methods are to introduce more number of sources or divide the supply 
voltage into different voltage levels using same value of capacitors connected in series and use the power 
semiconducting switches to convert the dc to ac.  To realize multi level inverters many conventional and hybrid 
topologies have been proposed. [1-8].  
 

II. NEUTRAL POINT SEVEN LEVEL TOPOLOGY 

 
Fig. 1 Simulation circuit of Diode Clamped Seven Level Inverter. 

 
  A seven level neutral point multi level inverter requires 10 diodes, in which two are connected in each 
leg to clamp the voltage at a particular level. It also requires six capacitors in series to divide the supply voltage 
into six equal parts. The three phase simulation diagram is shown in Fig.1.  
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Abstract

Power transformer is costly and very important equipment in power sector. Failure of power transformer causes colossal damage to the 
power system. One of the important reasons for transformer failure is event of Partial Discharge (PD) in the transformer. Numbers of 
non-conducting and conducting particle are available in the transformer. Conducting particles available in the transformer or mineral oil 
entering into winding space, strike the energized winding of the transformer cause PD to occur. Movement pattern of particle adminis-
trates the probability of particle striking the winding. Analysis of movement of particles proximate to HV winding helps in understanding 
the occurrence of PD. This paper deals with tracking of aluminum and copper particles of various sizes available inside the transformer.

Keywords: Power transformer, Particle movement, Partial Discharge, CFD

1. Introduction

Power transformers are used in generation substations to step-up 
the generated power. Hence these transformers work with very 
high voltage levels. Failure of this transformer causes disturbance 
to entire network entire network connected to it. These transform-
ers are well tested before they are placed in the field. Number of 
transformers fails in the field due to aberrant operating conditions. 
Partial Discharge (PD) is one of the causes for failure of HV trans-
formers.  PD is caused due to voids, gas bubbles, chemical vapor 
and conducting particles in the insulating system of the transform-
er. Mineral oil is used as fluid insulation and as a coolant in the 
transformers. Conducting particles in the transformer oil dislodge 
by the flow of oil in the winding area. When the conducting parti-
cle strikes the energized winding, it acquires electric stress formed 
on it. When this stress exceeds the dielectric strength of the insu-
lating oil, partial discharge occurs. Occurrence of PD is governed 
by fluid flow in the transformer. As a part of analysis of PD, re-
search works have been carried out to track the particles in the 
conductor space in the field of Gas Insulated Substations (GIS) 
and transformers. Swarnalatha et al. [1] formulated a model to 
simulate wire like particle in three phase Gas Insulated Busduct 
(GIB) using Monte-Carlo technique. Dislodgment of particle in a 
crusted electrode system is calculated to be less than that in the 
non-coated system. Eslami et al. [2] determined that wall hydro-
dynamic effect and iconic conductivity of dielectric liquid are 
deciding the movement of the particle. Cao et al. [3] investigated 
the behavior pattern of magnetic particle under the two gradient 
magnetic fields produced by different permanent magnets using 
Monte-Carlo simulations. Results are found to be in line with the 
results of microscopic visualization.  In an investigation [4], a 

theoretical model is created to analyze the movement of small 
spherical particle of 0.5 mm in transformer oil with AC field in 8 
mm electrode gap. The calculated result is compared with the 
experimental measurement. It was reported that drag force in the 
transformer oil accounts for relatively closer resemblance at lower 
stress and dispersion at higher stress. From the theoretical results 
the observed behaviour of particle cloud formation and dispersion 
at electrical stress is in the range from 1 to 3 MV/m.
Junhao Li et al. [5] analyzed the movement of spherical particle 
under different applied voltages. Results show that under the given 
condition, the particle movement is changed from oscillations to 
jumping with increase in field intensity. Various PD patterns with 
voltage are reported at each stage. Sarathi and Koperundevi re-
ported [6] that particle does not create partial discharge under DC 
or AC voltages when the particle lies over the barrier insulation. 
Authors measured Broadband UHF signals generated by partial 
discharges due to particle movement in mineral oil, at high applied 
electric fields. It is reported that the frequency content of the sig-
nal lies in the entire UHF range of 300 MHz - 3GHz.
This paper deals with analysis of trajectory of various particles 
with respect to initial position and size of the particle using com-
putational fluid dynamics (CFD). 

2. Simulation

The transformer considered for investigation is 100 MVA, 11 /132 
/220 kV, three winding power transformer. This transformer con-
sists of three windings, namely, Low Voltage (LV), Intermediate 
voltage (IV) and High Voltage (HV) winding. Only HV winding 
is considered for this analysis as voltage of the winding has high 
influence on the commencement of PD.  HV winding of this trans-
former is divided into two symmetrical half coils. Hence, one half 
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Abstract 
 
Interactive image segmentation is very practical and important problem in computer vision.  In this paper a regressive based Green’s 
function is employed to formulate the problem of segmentation. The method is incorporated with different clustering approaches 
intended to extract the foreground regions from the natural images. The method performance is improved with proper labeling of 
foreground and background regions, and with more number of cluster regions. The method is evaluated with two standard benchmark 
datasets and found that the experimental results were promising. 
 
Keywords: Segmentation, foreground extraction, clustering, green’s polynomial function. 

 

1. Introduction  

Interactive and semantic image segmentation approaches have 
attained greater interest in the field of computer vision and deep 
learning.  The work finds its own application in real time world 
where large labeling is not possible and needs heavy labor [1]. 
During the past decade many interactive based image 
segmentation algorithms were proposed such as level set [2], 
Snakes [3], Watershed [4], Random walkers [5], Graph cuts [6] 
and many others. In spite of many segmentation models the 
problem of segmentation for natural images is still in demand. 
Interactive segmentation involves a minimal user interaction 
intended to extract user defined regions and the results obtained 
with this approach are more accurate than those of automatic 
image segmentation. This interactive segmentation involves two 
major requirements (i) It should be able to extract the users 
required region of interest (ii) It also to be efficient in achieving 
the considerable feedback. User intuitiveness is carried till the 
desirable results are achieved. In this method the region of interest 
are labeled with mouse dragging and it doesn’t not require any 
boundary markings as in the case of [2] [3].  
The problem of this labeling can be also termed as the problem of 
classification, and this interactive-ness can be termed as semi 
supervised classification. Some of the algorithms like label 
propagation with local and global consistence [7] and [5] may not 
be able to produce satisfactory results for natural images. 
In this paper, interactive based image segmentation (label 
classification) is proposed and formulated as a Green’s 
polynomial function.  
A clustering approach is employed to partition the image different 
labeled region which is further refined by a regression based linear 
polynomial expression. The paper is organized as, section 1 
presents the need and the necessity of the natural image 
segmentation. 

2. Related Work  

In general the label propagation proposed by Wang in [8] 
formulated the problem as a optimization solution represented as  

𝑚𝑖𝑛(𝑓்𝑀𝑓 + 𝛾(𝑓 − 𝑦)்𝐷(𝑓 − 𝑦))                                            (1) 

In the above equation (1) the variable ‘f’ is related to the class 
labels of all the data , ‘y’ represents the class labels of the labeled 
data and ‘D’ is the diagonal matrix whose elements are ‘1’ for 
labeled data and ‘0’ for non labeled data , lastly the parameter 𝛾 is 
a trade off parameter. The main task is to construct the matrix 
‘M’. 
To achieve this, the splines developed in [9] are used replace the 
linear kernel function and models an interactive segmentation 
through spline based regressive process. The spline here is a 
combination of polynomial and Green’s function that are used to 
interpolate the scattered data in geometrical coordinates. As per 
the work done in [1], it was observed that the matrix ‘M’ is 
Laplacian framework and can be obtained by summing the losses 
estimated from the neighborhoods. 
In this paper, a two class labeling is considered, where the class 
label fi, of xi belongs to the two valued label L={+1,-1}. For each 
point of data 𝑥௜ ∈ 𝑋, its “k” number of neighbors are selected 
based on the Euclidean distance then those closest data points can 
be represented as 𝑁௜ = {𝑥௜௝}௝ୀଵ

௞  , where the ‘j’ stands for the index 
and the next objective is to model a function that can route the 
data points to its labels , that can be represented as 𝑓௜௝ = 𝑔(𝑥௜௝)  
Where  j=1,2,…k. 
For the above expression, the regression task can be modeled with 
a data fitting and smoothing function  

𝐽(𝑔) = ∑ (𝑓௜௝ − 𝑔𝑖(𝑥௜௝))ଶ௞
௝ୀଵ + 𝜆𝑆(𝑓)                                         (2) 
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Abstract— The major problem, faced by villages in India is the 
lack of ATMs. To overcome this problem, Micro-ATMs have been 
introduced. The Micro-ATM is used to access bank accounts in 
order to make cash transactions. This is a portable ATM that can 
help provide cash transactions to villagers. 

In this paper the design of Micro-ATM is done using Verilog 
HDL that synthesizes cash withdrawals, deposits and balance 
enquiry. A card is required to access the Micro-ATM for further 
transactions. 

The Micro-ATM serves one customer at a time. A customer 
will be required to enter the Card Number, Personal Identification 
number (PIN) - both of which will be sent to the database for 
validation as part of each transaction. The customer will then be 
able to perform one or more transactions. Also customer must be 
able to make a balance enquiry of any account linked to the card. 
If a transaction fails for any reason other than an invalid PIN, the 
Micro-ATM will display the error, and will then ask the customer 
whether he/she wants to do another transaction.  
 
Keywords—Micro-ATM; Verilog HDL; 
 

I.  INTRODUCTION 

The Micro-ATM device was originally described at a high level 
in a vision document by UIDAI titled “From Exclusion to Inclusion 
with Micropayments”. It is meant to be a device that is used by a 
million Business Correspondents to deliver basic banking services 
at the last mile. A committee consisting of IBA, UIDAI, NPCI, 
IDRBT, RBI and various banks was created to define the 
specifications and use cases of this device, which are presented 
here. The costs of not standardizing a device like the Micro-ATM 
are quite high; large sections of Indian society will continue to be 
left out of the country’s financial system. The telecom industry is 
widely regarded for relentlessly driving down costs and bringing 
coverage to large parts of the Indian population. Similar success is 
possible in the payments industry. The Micro-ATM is a first step 
towards providing an online, interoperable, low-cost payments 
platform to everyone in the country. The Micro-ATM device design 
and system architecture are influenced by the design of debit/credit 
card processing on Point-Of-Service (POS) terminals, combined 
authentication services that UIDAI will provide. The Micro-ATM is 
deployed by banks either directly, or through service providers. It is 
operated by individuals who are business correspondents 
themselves (individual BCs), or are sub-agents of a corporate BC. 
The Micro-ATM standards are broad-based, standards-based, and 
generic. They are based on a bank-led model for financial inclusion, 
where the UID infrastructure is an overlay on the existing banking 
infrastructure.  

The basic transaction types that the micro-ATM will support 
are: 

i) Deposit 

ii) Withdrawal 

iii) Funds transfer 

iv) Balance enquiry and mini-statement 

 

The objectives of these specifications are to: 

i) Bring down transaction costs 

ii) Ensure interoperability 

iii) Ensure security and transparency of transactions 

iv) Bring down the cost by being compatible with existing   
systems 

v) Provide a uniform customer experience 

vi) Reduce agent training needs 

 

This project describes the following, to achieve the stated   
objectives: 

i) High-level system architecture for micro-ATM 
transactions 

ii) Roles of various participants 

iii) Supported transaction types 

iv) Functional requirements for micro-ATMs 

v) Minimal hardware requirements 

vi) Interoperability 

II. LITERATURE SURVEY 

According to World Back, roughly 2 billion people around the 
world do not have access to formal sources of banking and financial 
services, or more than 50% of small and medium-sized businesses 
worldwide lack adequate access to credit. However, financial 
services to poor and rural people have many limitations including 
lack of security and high operation costs. As a result microfinance 
was developed as a cost effective and sustainable way of expanding 
outreach of the banking system to the rural area with the goal of 
setting financial inclusion and equality. One effective tool to reach 
deeply into rural areas is micro-ATM. Micro-ATMs which is 
similar to a POS (Point Of Sales) has its functions like a normal 
ATM such as: cash withdrawal, cash deposit, balance enquires and 
other functions based on each Microfinance Institutions. It has now 
become a national priority to rapidly accelerate progress toward 
financial inclusion and ensure safe, secure, sound, efficient access 
to basic financial services for all residents. Towards this end, a 
UID-enabled micropayments system is being conceived, which will 
be based on networks of agents managed by banks. 

It has now become a national priority to rapidly accelerate 
progress toward financial inclusion and ensure safe, secure, sound, 
efficient access to basic financial services for all residents. Towards 
this end, a UID-enabled micropayments system is being conceived, 
which will be based on networks of agents managed by banks. 
These agents will perform financial transactions using Micro-
ATMs. A variety of financial services can be offered once a UID-
enabled micropayments platform is available throughout the 
country. Several last mile collection problems can be solved with 
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Abstract 
 
In this paper, concurrent segmentation and bias removal is proposed on magnetic resonance images with intensity inhomogeneity. Inten-
sity inhomogeneity is basically a smoothest variation, which makes a homogeneous region of intensity an inhomogeneous. Inhomogenei-
ty leads to poor performance of image processing algorithms in particular, in medical image processing algorithms. In this paper a level 
set function based solution is proposed with a variety of control over the inhomogeneity. The intensity of an individual region is mod-
elled using Gaussian distribution with mean and variance that spatially vary. The distribution overlap between different regions is sup-
pressed significantly using a new intensity domain. An ML function is defined for every point on the newly defined domain and a level 
set is formulated. The proposed method is found to be initialization robust hence can be used readily for applications and also has an 
extra facility in terms of iterations to exploit thinner sharper boundaries. 
 
Keywords: bias correction; image segmentation; intensity inhomogeneity; level set function. 

 

1. Introduction 

The deficiencies in imaging devices and scanning procedures of-
ten results in intensity inhomogeneity in images. It can be usually 
modelled as soft/smooth field, which varies spatially. This is 
smooth field gets multiplied with the original signal of same mat-
ter in the image. The field varying spatially is termed as bias field. 
The aim of the works in this line is to predict this bias field and 
with this predicted bias field restoring the original image by that 
removing the effects of intensity inhomogeneity. This broadly 
called Bias correction [1][2]. The intensity inhomogeneity in MRI 
arise from the non-uniform magnetic fields formed by RF coils as 
well as from deviations in object openness [3]. Intensity inhomo-
geneity has to be dealt with more intricate models than piecewise 
constant models. Vese and Chan [4] and Tsai individually pro-
posed two like region-based models for general images. Both the 
models which are basically aimed to minimize the Mumford–Shah 
functional, treats segmentation of an image as a task of calculating 
the best approximation by a piecewise smooth function.  

These models were then widely called to be piecewise smooth 
models, and exhibited assured competence to handle intensity 
inhomogeneity. However, the piecewise smooth models are com-
putational extensive and undergo other difficulties. Michailovih 
proposed an active contour model by utilizing the Bhattacharyya 
difference between the intensity distributions inside and outside a 
contour [5]. This model does not depend on the intensity homoge-
neity, hence overcome the limitation of piecewise constant mod-
els. The segmentation based bias correction models are of most 
attractive of different kinds of bias correction schemes. Parametric 
models based on maximum – likelihood or maximum–a–posterior 
probability is widely used to unify bias correction and segmenta-

tion [1], whose parameters can be calculated using an expectation 
maximization algorithm [2][6].  

But, this kind of algorithms have severely affected by the variable 
initializations [7][2]. Hence these schemes cannot be used in ap-
plications where automatic segmentation is needed. A number of 
other techniques on bias correction and segmentation are proposed 
in the literature [8-13]. Li et al. proposed a level set method to 
perform concurrent segmentation as well as bias correction, which 
has many benefits [1]. These incudes robustness to initialization 
and decent approximation to bias fields of general contours [1]. 
This level set method is originally inspired from weighted K-
means clustering [14], hence it is termed as weighted K-means 
level set (WKLS) method. But, this method is shown to be one 
case of the proposed method in this paper. The proposed method is 
statistical and multiphase level set (SMLS) method.  

In the proposed method, first, a maximum likelihood objective 
function was defined for each point in a transformed domain, 
where the distribution overlaps between different matters can be 
reduced to some range [15]. Next, by integrating the maximum 
likelihood function over the complete image region, an energy 
functional is defined [16]. Then, this energy functional is merged 
into a multiphase level set formulation. The level set formulation 
is exploited to obtain both bias correction and matter segmenta-
tion. The remarkable benefit of this method is that the smoothness 
of the resulting bias field is attained by normalized convolution 
without extra cost . 

2. Modelling of Intensity Inhomogenity 

The Images with intensity inhomogeneity is represented using the 
following notation. 
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Abstract— Dynamic remotely operated navigation 

equipment is used for automation without human intervention, 
in different spheres of agriculture. In this project, we signify 
the design part of the Quadcopter with a camera to capture the 
images of paddy crop. The captured images are processed to 
find the paddy crop diseases and send the alerts to the owner, 
without human intervention in the fields.  The quadcopter is 
used to capture the image from the location and to store it for 
further processing. The algorithm is to compare the stored 
images with the database image using a color pattern matching 
algorithm to identify the disease and to send the alerts. The 
LabVIEW vision assistant is used to detect the problems in the 
paddy crop.  Further, the algorithm is used to find the number 
of grains, to state the crop growth assurance using the above-
said approach.  

Keywords— Quadcopter, LabVIEW Vision Assistant, color 
pattern matching, Paddy crop, Image Processing                                                                                                                                                                                                                                                                           

I.  INTRODUCTION 

In India, the paddy crop plays a crucial role in the economy, 
the farmer is facing many problems due to lack of availability 
of labor, increasing labor costs, improper guidance, crop 
damage, the climatic conditions and to assess the crop health. 
As the technologies emerging, drones [1] offer the potential for 
several significant challenges.   In predictable weed control, the 
field is typically treated uniformly with a single herbicide dose 
by spraying the chemicals on the crops and the weed in the 
same way. The former does require much knowledge about the 
spatial distribution know about the type of plants is needed in 
common conventional farming [2].  

The approach of agricultural system management and smart 
farming typically requires detailed knowledge about the current 
status of the fields.  The favorite way of monitoring the 
farmland is using aerial vehicles such as UAVs. Compared to 
ground vehicles [3], UAVs can cover large areas within a short 
time, and do not impact the fields through soil compaction as 
ground vehicles. For on-field intervention, we need to know 
the type of field and the spatial distribution of the weeds at the 
earliest [4]. To overcome these issues against the crop for the 
farmer, quadcopter [5] used as an assistive device, this has high 
demand in the surveillance and industrial sector [6]. 

A helicopter is a flying machine which uses fast spinning 
rotors to push air downwards, to create a thrust force keeping 
the aircraft aloft. A quadrotor helicopter (Quadcopter) is a 
helicopter, in which the mechanism is same as a helicopter. 
The quadcopter control obtained by adding two more rotors to 
allow more degrees of freedom, which has four rotors. It is 

extremely difficult and impossible to manage the rotors without 
electronic assistance. Three translations and three rotational in 
a total of six degrees of freedom and only four inputs rotors of 
quadcopter are severely under activated. In which we have six 
degrees of freedom rotational and translational motion is 
coupled, the dynamics of a nonlinear accounting of 
complicated aerodynamic system, unlike ground vehicles, 
helicopters, the quadcopter with very little friction to prevent 
their motion. It must provide its damping for stability and to 
stop moving.  

Two significant movements considered in the quadcopter, 
thrust, and torque. Quadcopter consists of four propellers 
attached to the motors which create the push and help the 
quadcopter to elevate height. The motion of quadcopter based 
on the values given to it [7]. Two motors rotate in a clockwise 
direction while other two will turn anticlockwise direction, the 
four moments of a control motion of a quadcopter stands 
classified as Throttle, Yaw rotation (ѱ), Pitch rotation (ϴ) and 
Roll rotation (ф) shown in figure 1.                          

 

Figure 1: Roll, Pitch, and Yaw movement 

Throttle, the moment of the quadcopter is a top or bottom 
of the controlled throttle stick of transmitter. Yaw rotation, the 
movement of the quadcopter to move is a left or right. Pitch 
rotation, the whole evolution of the quadcopter is in the 
forward direction or the backward direction. Roll rotation, the 
movement of the longitudinal axis of a quadcopter as it rolls 
left or right motion of the throttle shown in figure 2. 

Another significant part is to focus on the camera path using 
image processing plays a vital role in the UAV based smart 
agriculture system. The complete method depends on 
identification of the color location using the variations in the 
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In�a�Satellite�or�Tele�Communication�channel�there�is�a�high�probability�of�corruption�of�data.�So�it�
is�very�much�important�to�establish�a�reliable�channel�for�communication.�In�order�to�overcome�this�
problem,�many�error�correcting�techniques�were�introduced�over�time.�Among�all�Reed-Solomon�is�
the�most�popular�technique.�Reed�–�Solomon�codes�are�an�important�sub�–�class�of�non-binary�BCH�
codes.�These�are�cyclic�codes�and�are�very�effectively�used�for�the�detection�and�correction�of�burst�
errors.�Galois�field�arithmetic�is�used�for�encoding�and�decoding�of�Reed�–�Solomon�codes.�Galois�
field�multipliers�are�used� for�encoding�the�information�block.�At� the�decoder,�the�syndrome�of�the�
received� codeword� is� calculated� using� the� generator� polynomial� to� detect� errors.� Then� to� correct�
these� errors,� an� error� locator� polynomial� is� calculated.� From� the� error� locator� polynomial,� the�
location�of�the�error�and�its�magnitude�is�obtained.�Consequently�a�correct�codeword�is�obtained.�RS�
Codes�are� implemented�using�VHDL�and� the� functional�working�of� the�modified� architecture�has�
been�tested�using�modelsim.�
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INTRODUCTION�
�

All�the�advancements���in���the���field���of�communication���are�
to� be� achieved� � � through� reliability� and� efficiency.� � In� � most��
cases� � reliability� � is� � given� � the� � priority� � over� � efficiency��
though� � at� certain� cases� one� is� compromised� � for� the� other.��
Reliability�of�communication�has�an�impact�even�in�our�day�to�
day� life.� � For� � example� �message� � received� � on� � our� �mobile��
phone��may��become�unreadable�if�some�error�occurs�during�the�
transmission,��or�a�scratch�in�our�DVD�may�make�it�unreadable.��
There� are� wide� ranges� of� concern� in� the� field� of� digital�
communication�[1].��
�

Generally� communication� is� understood� as� transmission� and�
reception�of�data�from�one�place� to�other�at�some�distance.�� If�
we� change� the� reference� it� can� also� include� transmission� and�
reception�of�data� at� the� same�place�but� at� a� different� point� of�
time,�which�means�storage�and�retrieval�of�data.��Hence�storage�
is�also�a�part�of�communication.�In�any�system�application�we�
come� across� errors� either� in� communication� or� in� storage.��
Errors� in� transmission� are� mainly� because� of� noise,�
electromagnetic�interferences,�cross�talk,�bandwidth�limitation,�
etc.�In�case�of�storage,�errors�may�occur�because�of�increase�in�
magnetic�flux�as�in�case�of�magnetic�disc�or�it�can�be�spurious�
change� of� bits� because� of� electromagnetic� interferences� as� in�
case� of� DRAM.� Hence� dealing� with� these� errors� when� they�
occur�is�the�matter�of�concern.�

The� first� step� is� to� detect� the� error.� And� after� the� error� gets�
detected� there� are� two� alternate� approaches� to� proceed� [2].�
Forward�error�correction�(FEC)�approach,�error�is�both�detected�
and� corrected� at� the� receiver� end.� � To� enable� the� receiver� to�
detect�and�correct�the�data,�some�redundant�information�is�sent�
with� the� actual� information� by� the� transmitter.� After� being�
introduced�to�both� the�approaches,�one�should�choose�whether�
which� approach� is� to� be� used.� � Automatic� repeat� request� is�
easier� but� if� the� error� occurs� much� frequently,� then�
retransmission� at� that� frequency� will� particularly� reduce� the�
effective� rate� of� data� transmission.� However,� in� some� cases�
retransmission� may� not� be� feasible� to� us.� In� those� cases,�
Forward�Error�correction�would�be�more�suitable.�As�Forward�
Error� Correction� involves� additional� information� during�
transmission� along� with� the� actual� data.� It� also� reduces� the�
effective�data�rate�which�is�independent�of�rate�of�error.�Hence,�
if� � error� � occurs� � less� � frequently� � then� � Automatic� � request��
approach��is��followed��keeping��in�mind��that�retransmission��is�
feasible.�
����

Out� of� the� various� FEC’s,� Reed� Solomon� code� is� one.�These�
are� block� error� correcting� codes� with� wide� range� of�
applications� in� the� field� of� digital� communications.� These�
codes�are�used�to�correct�errors�in�devices�such�as�CD’s,�DVDs�
etc..,� wireless� communications,� many� digital� subscriber� lines�
such�as�ADSL,�HDSL�etc…�They�describe�a�systematic�way�of�
building�codes�that�can�detect�and�correct�multiple�errors.��In�a�
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Abstract— ARINC 429 is an Aeronautical Radio 
INCorporated (ARINC) protocol used data bus for Defence 
Aircraft, commercial, helicopters, and Military Aircraft. It 
defines the process of communication among various modules 
of avionics. This paper presents the design and development 
of required individual blocks (Serial In Parallel Out, Parallel 
In Serial Out, FIFO Tx, FIFO Rx, and memory) of 
ARINC429IP using Verilog HDL further integrate all the 
blocks as a single module and verify the results by 
programming the module in the RCI developed Navigation 
board using ChiproScope Pro and CRO.  

Keywords— ARINC429, DDC 

I. INTRODUCTION 

The ARINC specification defines the electrical and data 
characteristics and protocols, Data words are 32 bits in length 
and most messages consists of a single data word. Messages 
are transmitted at either 12.5 or 100 Kbit/s to other system 
elements that are monitoring the bus messages. ARINC 429 
has been installed on most commercial transport aircraft 
including; Airbus A310/A320 and A330/A340; Bell 
Helicopters; Boeing 727, 737, 747, 757, and 767; and 
McDonnell Douglas MD-11.  

Data can be transmitted in one direction only – simplex 
communication – with bi-directional transmission requiring 
two channels or buses. 

II. BLOCK DIAGRAM 

 
Fig. 1.1: Generalized Block Diagram 

First Required software is to get installed in the host 
system, and the code is developed using the corresponding 

EDA tool and after developing the code, the code is dumped 
in to the navigation system which it contains external interrupt 
pin and external reset pin and after that CRO is connected with 
CRO probes and place that probes on the test points of the 
board to get the results. 

III. DATA FORMAT 

ARINC data words are 32 bits. This includes five primary 
fields, namely Parity, SSM, Data, SDI, and Label. ARINC 
convention numbers the bits from 1 (LSB) to 32 (MSB). The 
following table is showing the word format. 

TABLE I.  ARINC WORD FORMAT 

32 31   30 29                                    11     10    9 8             1 

 

 

Parity (P) 

The MSB is always the parity bit for ARINC 429.  Odd 
parity means that there must be an odd number of “1” bits in 
the 32-bit word. For even parity 1-31 contain an even number 
of ‘1’ bits. 

Sign Status Matrix (SSM) 

Bits 31 and 30 contain the Sign/Status Matrix or SSM. This 
field contains hardware equipment condition, operational 
mode, or validity of data content. 

TABLE II.  SSM CODE FOR BCD DATA 

Bit Meaning 

0 0 Plus, North, East, Right, To, Above 

0 1 No Computed Data 

1 0 Functional Test 

1 1 Minus, South, West, Left, From 

Data 

Bits 29 through 11 contain the data, which may be in a 
number of different formats. 

Source Destination Identifier (SDI) 

Bits 10 and 9 provide a Source/Destination Identifier or 
SDI. This is used for multiple receivers to identify the receiver 
for which the data is destined. 

P      SSM     MSB        DATA      LSB      SDI      LABEL 
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Abstract—Reversible logic gates has ability to reduce the 
power dissipation which is the main requirement in low power 
VLSI design. A circuit is said to be reversible, if number of 
inputs are equal to number of outputs and there is one to one 
mapping between the input and output vectors. Using outputs 
we can obtain full knowledge of inputs. This paper  realizes 
the combinational circuits like comparator, full adder using 
reversible decoder. Reversible decoder is designed using 
reversible logic gates like Fredkin gate, Peres gate, TR gate 
and Feynman gate with minimum quantum cost. 

Keywords-Quantum Cost, Reversible Gates, Garbage 
Output. 

I. INTRODUCTION 

Reversible logic is referred as a logic in which number of 
inputs and number of outputs are equal. In order to maintain 
reversibility, Garbage outputs are needed. Quantum cost,    
Garbage outputs, Number of gates are used to estimate 
performance of reversible circuits. Number of gates are the 
gates required to design the circuit. 

i.Garbage outputs: Garbage outputs are extra outputs which 
maintain the reversibility. Every gate output is not used as 
input to other gates. 

ii.Quantum Cost: The quantum cost of a reversible gate is the 
number of 1*1 and 2*2 reversible gates are used to design a 
circuit. 

II. REVERSIBLE LOGIC GATES 

The basic Reversible Logic Gates present in the literature 
are briefed below. The gates that are suitable for the design 
with optimum quantum cost can be selected.   

i.NOT GATE: The NOT GATE is 1×1 Reversible Logic 
Gate with the quantum cost zero. The Not gate simply shifts 
the complementary of the input to output as shown in the Fig. 
1. It is primitive gate to find quantum cost. 

 

                  Fig. 1 NOT Gate 

ii. FEYNMAN GATE (FG): Feynman gate is a 2×2 
reversible gate as shown in Fig. 2. The Feynman gate is also 
called as CNOT gate i.e., controlled NOT gate. The Feynman 
gate is used to duplicate outputs. The Quantum Cost of FG is 
1. This is also the primitive gate owing its importance in 
determining quantum cost metric. 

 

 

Fig. 2 Feynman Gate 

iii.DOUBLE FEYNMAN GATE (DFG): Double Feynman 
Gate is a 3×3 reversible gate. The outputs are defined as shown 
in Fig. 3. The quantum cost of DFG is 2. This gate can also be 
used for duplicating outputs.                                                  

 

Fig. 3 Double Feynman Gate 

iv.FREDKIN GATE (FDG): Fredkin Gate is a 3×3 reversible 
gate. The outputs are defined as shown in Fig. 4. The Quantum 
Cost of FDG is 5. This paper mainly surrounds around Fredkin 
gate. 



AIJREAS                 VOLUME 3,  ISSUE 1(2018, JAN)                      (ISSN-2455-6300)ONLINE 
Anveshana’s International Journal of Research in Engineering and Applied Sciences 

Anveshana’s International Journal of Research in Engineering and Applied Sciences 
EMAILID:anveshanaindia@gmail.com,WEBSITE:www.anveshanaindia.com 

129 

PERFORMANCE ANALYSIS OF SPLINE BASED SEGMENTATION ALGORITHM 
FOR NATURAL IMAGE SEGMENTATION 

DAVID SOLOMON RAJU Y 

Research Scholar, Department of 
Electronics and Communication 

Engineering, Rayalaseema University, 
Kurnool 

 

DR. D. KRISHNA REDDY 
Department of Electronics and 
Communication Engineering 

Professor, Chaitanya Bharathi Institute of 
Technology, Hyderabad, Telangana State, 

India 

 

Abstract 
Interactive image segmentation algorithms are 
becoming more popular due to its intuitiveness to 
retain effective results. This paper presents an 
effective approach of natural image segmentation 
with optimization of Green’s function using spline 
regression. The proposed approach separates 
foreground and background pixel values based on 
an interactive labeling from the user. The approach 
is tested with multiple datasets and compared 
against several learning based algorithms and 
interactive based algorithms and observed that the 
approach yields better segmented results. 

Keywords: Natural image segmentation, Spline 
regression, Green’s Function 

1. Introduction  

Segmentation of image is considered as 
one of the main solution to computer 
vision problem. It plays a vital role in 
object detection, recognition and tracking 
applications.  In all most every computer 
vision application involves the 
segmentation problem. Interactive 
segmentation on other hand has attained 
grater interest in these areas due to its 
accuracy in detecting the objects and also 
this process involves minimal labor and 
results are more accurate than learning 
based and automatic segmentations. There 
are two main requirements for this 
interactive image segmentation process (i) 
the algorithm should be able to produce 
segmentation results that reflect user’s 
intent (ii) the algorithm should be so 
efficient in providing the instant feedback  

Several interactive based segmentation 
algorithms were proposed so far in the 
literature in the past decade and many of 
them involve a regressive approach that 
makes it too complicated for the real time 
implementation. Some of them include 
active contour models like level set [1], 
Snakes [2], Watershed [3], Random 
walkers [4], Graph cuts [5]. In active 
contour methods, the segmentation results 
are obtained by placing a contour nearer to 
the boundary there by it could be able to 
grab out a certain boundary region. This 
method suffers from a major drawback is 
that the contour may be likely to be 
trapped in local minimum. On contrast, the 
intelligent scissor algorithm expects the 
user to place points along the desired 
contour. The proposal mentioned in the 
paper is belongs to one such type of 
algorithm where the foreground and 
background pixels are marked with 
different colour tone by the user in an 
interactive manner. 

Many researchers have focused on this 
interactive based image segmentation such 
as grab cut method as proposed in [6] [7]. 
In this analysis both regional and boundary 
properties are considered. With these 
methods an image is modeled as a graph. 
The node of each branch represents a pixel 
where the adjacent two neighboring nodes 
are connected with a weighted edge 
defined as the distance between the pixel 
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makes it too complicated for the real time 
implementation. Some of them include 
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are obtained by placing a contour nearer to 
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method suffers from a major drawback is 
that the contour may be likely to be 
trapped in local minimum. On contrast, the 
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user to place points along the desired 
contour. The proposal mentioned in the 
paper is belongs to one such type of 
algorithm where the foreground and 
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different colour tone by the user in an 
interactive manner. 

Many researchers have focused on this 
interactive based image segmentation such 
as grab cut method as proposed in [6] [7]. 
In this analysis both regional and boundary 
properties are considered. With these 
methods an image is modeled as a graph. 
The node of each branch represents a pixel 
where the adjacent two neighboring nodes 
are connected with a weighted edge 
defined as the distance between the pixel 



�

Development�of�a�Novel�Block�Matching�Algorithm�to�Improve�Motion�Estimation��Using�

Summed�Area�Table�

B.PRABHAKAR,�D.KRISHNAREDDY*and�A.V.�PARAMKUSAM**�

Dept.�of�ECE,�JNTUHCEJ�Jagtial,�Telangana,Inida�
Dept.�of�ECE�CBIT,Hyderabad,Telangana,�India*�
Dept.�of�ECE�MLRIT,�Dundigal,Telangana,�India**�

bprabhakar@jntuh.ac.in,�dkreddy@cbit.ac.in*�adapa74@gmail.com**�
�

ABSTRACT�

A� novel� and� computationally� efficient� block�

matching� motion� estimation� algorithm� that� uses� a�

summed-area�table�for�motion�vector�determination�is�

presented.� In� contrast� to� the� Multi� layer� Motion�

Estimation�(MME)�algorithm,�the�proposed�algorithm�

uses� a� summed-area� table� instead� of� an� overlapped�

hierarchical� quad-tree� structure� to� represent� the�

search� area.�When� a� Summed-Area� Table� (SAT)� is�

used,�partial�block�sums�are�evaluated�as�the�occasion�

demands.� As� a� result,� the� speed� with� motion�

estimation�by�using�a�summed-area�table�is�increased�

when� compared� to� the� MME� algorithm.� Moreover,�

the� proposed� scheme� needs� less� memory� than� the�

MME� approach� to� maintain� block� sums� of�

candidates.��

Key�words:�MME,�MSEA�and�SAT�

I.Introduction�

The� key� objective� in� developing� a� Block�Matching�

Algorithm� (BMA)� is� to� reduce� the� computational�

complexity�of�motion�estimation�as�much�as�possible�

while�maintaining�the�motion�prediction�quality�very�

close�to�the�full-search�algorithm.�With�this�objective�

as� a� main� aim,� several� block� matching� algorithms�

have� been� proposed� so� far� and� still� designing� the�

most� efficient� BMA� remains� an� open� research�

challenge.� These� block� matching� algorithms� can�

broadly� be� grouped� into� two� categories.� One� is� a�

class� of� fast� search�motion� estimation� algorithm� [1-

10]� which� reduce� the� computational� complexity� of�

motion�estimation�by�reducing� the�number�of�search�

points�to�be�checked�as�many�as�possible�by�avoiding�

unnecessary� searching� steps.� Since� these� algorithms�

do� not� check� all� the� search� points,� the� obtained�

motion�vectors�may�not�be�optimum�motion�vectors.�

However,� the� trade-off� between� motion� prediction�

quality� and� computational� complexity� is� typically�

good.� � Some� popular� fast� search� motion� estimation�

algorithms� for� example� Directional� Asymmetric�

Search� with� prediction� scheme� (DASp)� [6]� and�

Enhanced�Hexagonal-Based�Search�Using�Direction-

Oriented� Search� (EHS-DOIS)� [7]� reduce� the�

computational�cost�of�motion�estimation�as�much�as�

possible.�

The�second�group�is�a�class�of�fast�full�search�motion�

estimation� algorithms� [11-15]� which� use� some�

reasonable� matching� criteria� (partial� distortions)� to�

decrease� the� amount� of� the� calculation� of� the� block�

distortion�measure�at�each�search�point.�Some�famous�

algorithms�in�this�category�are�Multilevel�Successive�

Elimination� Algorithm� (MSEA)� [13],� Fine�

Granularity�Successive�Elimination(FGSE)�algorithm�

[14],� Adaptive� MSEA� (AdaMSEA)� [15].� These�

algorithms� construct� a� hierarchical� quad-tree�

structure�at� each�search�point�of� the� reference� frame�

to�calculate�partial�distortion�measures.�

The� Multi-Layer� Motion� Estimation� (MME)� [16]�

algorithm� is� one� of� typical� hierarchical� motion�

estimation� algorithms� which� employs� partial�
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Abstract— Recent advances in technology have created 
better situations and greater assertion of authorized travel 
documents to be owned by people at large. Current scenario 
focuses on people possessing Electronic passports that are 
gaining wide popularity over time in many developed and 
developing countries for several security reasons. This helps in 
making the potential of identification of individuals to be 
carried on a much easier and a pragmatic level. This paper 
describes a novel design based on RFID security system 
principle to address the loop-holes of present day passport 
verification techniques and provides an alternative and 
foolproof method to identify individuals at a much more 
accurate level.  The system combines RFID communication 
technology with an Embedded Systems approach through the 
use of a microcontroller. The RFID tag is installed in the 
passport and is detected by means of ZigBee transceiver. Any 
malpractice or counterfeit is examined and the criminal is 
immediately caught. Furthermore, by making use of a 
contactless IC technology it simplifies the task of passport 
verification by eliminating the cumbersome process of 
verifying smart cards.  

Keywords—Security, Contactless IC technology, RFID 
tags, E-passports, embedded systems, smart travel documents, 
visa-embedded passport. 

I.  INTRODUCTION 

In the present day society, security is becoming an 
increasing concern at an alarming rate in the lives of many 
travelers and governments of various countries on an 
international scale. Most of the countries in the globe are 
involving passport verification as a mandate in order to 
improve the security levels for travelling abroad.              Radio 
Frequency Identification (RFID) technique has become very 
handy now-a-days in order to identify and verify passports, 
visas and other immigration related papers though still it is not 
into the market so effectively. Travel abroad permission grants 
that are to be issued in the coming days can be  made with the 
help of contactless IC technology On top of that it also 
accounts for a large memory and storage space when compared 
to its primitive. The processing speed and computational power 
are also fairly on the higher side. Hence, this paves the path to 
provide visas in a completely different and secure manner. On 
top of this, since the contactless design does not depend on any 

line of sight or particular orientation for inspection, future visas 
can be used as RFID tags themselves and can be attached to the 
existing blank pages of the passport.  

                 

             This paper deals with an Embedded Systems 
approach and task that includes a microcontroller for 
performing the desired application. The particulars of the 
particular individual are stored in the RFID tag and the RFID 
reader finds out the information and specific radio waves 
thereby interpreting significant and consequential information 
from the frequencies associated. The data is then wirelessly 
transmitted from the RFID card to the ZigBee transceiver 
which in turn sends the received information to the 
microcontroller. The microcontroller simply compares the data 
received with that present in the EEPROM memory. If the data 
is completely coherent, them the person is allowed else the 
person is referred as unauthenticated through the help of a 
buzzer or alarm signal. The details of the decision are displayed 
in an LCD. 

II. LITERATURE SURVEY 

At present, technology is imbibed with the ability to 
accomplish various tasks of multiple complexities in almost 
all walks of life. The way to justify this boom or advancement 
in technology is to implement it for fulfilling various 
requirements of human life. Hence it always takes the frontier 
position in improving the quality of human life. One method 
by which it is done is to unite and automat several individual 
tasks by using complex logic.  
The book [1] provides an exhaustive idea about various 
features of the conventional 8051 microcontroller from which 
the other logics and concepts were produced for the purpose of 
implementing them in this work.         
Complete credit goes to innovative RFID technology that has 
paved the way to creative prospects and breakthroughs for the 
identification as well as verification of passports and visas, 
although its utility still remains in question due to several 
practical and legal reasons. With the electronics passports, 
several advantages can be drawn as mentioned earlier. 
Therefore, this provides a great impetus to the concerned 
authorities to look for a while on this matter and utilize the 
value of information it offers. Although contactless IC based 
technology is being supported over here still there are many 
challenges that are involved in replacing the contact based 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 6.887 

                                                                                                                Volume 6 Issue V, May 2018- Available at www.ijraset.com 
     

 
 

1418 ©IJRASET: All Rights are Reserved 
 

Delay, Power performance of 8-Bit ALU Using 
Carry Look-Ahead Adder with High Vt Cell 
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Abstract: A Low power 8-bit Arithmetic Logic unit (ALU) using a Carry look-ahead adder (CLA) and placing High Vt (HVt) cells 
in Critical path is anticipated. The ALU is designed in 45nm CMOS technology. ALU is a most essential circuit in any processor. 
It consists of AE, LE, CLA and CE. This ALU is designed to calculate Arithmetic and Logical operations. Power and Delay 
values of different 8-bit adders like CLA, Sparse and Ripple- carry adder (RCA) are designed and compared. The simulation 
results show that the design of ALU using CLA and implementing High Vt and Standard Vt cells in the CLA gives more power 
and delay efficient than with only Standard threshold voltage cells. 
Index Terms: Arithmetic Extender, Logic Extender, Carry Extender, Carry Look-ahead Adder 

I. INTRODUCTION 
ALU is the major power hungry block in any microprocessor and micro controller. It performs both arithmetic and logical 
operations. Conventional ALU consists of Arithmetic Extender, Logical Extender, Carry Extender and Ripple carry adder. An 
Adder is an integral part of the ALU and it is a power density block in ALU. Hence, to improve the performance of ALU in terms of 
Power, delay High Vt Concept is introduced. Before knowing about High Vt cells one should know about types of transistors. 

A. Low Vth transistor (LVt) 
The low Vttransistor type is used for applications where the speed is of primary importance. The disadvantage of this type of 
transistors is that, due to low threshold Voltage (Vt), the static power is very high. 
 
B. Standard Vth Transistors (SVt) 
The standard Vth transistor type is used when delay and static power has been traded off. 
 
C. High Vth Transistor (HVt) 
The High Vth transistor is a favor for extremely low static power consumption. So for educing power and delay High Vt cells are 
used in entire ALU and in critical path Standard Vth transistors are used. The reference [5] and [6] explains about the design of a 
full adder using PTL and Gate diffusion technique in ALU. Here we have designed an eight bit ALU with three select lines for 
performing eight operations. In these eight operations, four operations are executed for logical and four operations are executed for 
arithmetic operations. The design includes four basic blocks: They are CLA, Logic Extender (LE), Arithmetic Extender (AE), and 
Carry Extender (CE). The function of LE is to operate logic operations, AE is to operate arithmetic operations, CE is for carry 
operations and CLA is for actual arithmetic operations. 

II. CONVENTIONAL ALU 
The Arithmetic logic unit (ALU) is the furthermost significant block in microprocessor [1]. This one is used on behalf of executing 
arithmetic and logic operations alike addition, Subtraction, Logical OR and Logical AND. In the Conventional ALU Ripple carry 
adder (RCA) is used, and the delay and power values are more. So, instead of the RCA, we have selected Carry look-ahead adder. 
Since, ALU requires high speed and Low power. The overall circuit for 4-bit ALU is shown in figure1 [2]. There are two different 
Combinational circuits in front of CLA are LE and AE.  
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NATURE INSPIRED OPTIMIZATION 

ALGORITHMS IN ARTIFICIAL NEURAL 

NETWORK FOR SPEAKER RECOGNITION 
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ABSTRACT 

Speaker  recognition  system  has  gained  significant  research  interest,  owing  to 

security enforcement in many applications. Typically, the speaker recognition system 

is employed for authentication means identifying the person using their voices. Hence, 

          a speaker recognition system must be capable of achieving greater recognition 

        accuracy rates irrespective of text that speaker spokes. This work is concerned with 

    ANNs  that have  turned  out to  be an  intense  pattern  recognition tools  effectively 

              utilized for some real world applications in the course of the last few years. The 

novelty of these techniques relies on restructuring the conventional structure of ANN 

         (layer and neurons) optimally. This work incorporates couple of evolutionary 

     techniques and swarm intelligence techniques namely EA, GA and PSO. The results 

        intent that the restructure network reveals optimal performance (classification 

accuracy) over conventional ANN structure. 

Keywords: ANN, Evolutionary Algorithm, Genetic Algorithm, Particle Swarm 

Optimization, Nature Inspired Optimization Algorithms 
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1. INTRODUCTION 

            Speaker recognition is an explored region for the scientists of speech processing. Speaker 

recognition is undertaking of distinguishing individual from properties of speech samples [1]. 
    Speaker recognition is a vital apparatus for innumerable applications namely access control 

            and client security protection [2]. The speech signal carries essential data namely message 
      content, language,  speaker identity, speaker  emotion,  speaker personality, and  so on  [3]. 

           Recent advances in voice examination have empowered the visualization of vocal fold 

          dynamics related with particular voice disorders [4]. Implement a Speaker Recognition 
         System (SRS) utilizing Linear Prediction Coding (LPC) and Mel-Frequency Cepstrum 

Coefficients (MFCC) as feature extraction methods [5]. The model parameters are regularly 
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144.Analysis Of Weather Attributes To Predict Crops For The Season Using Data Mining 
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147. Prediction of heart disease using machine learning techniques 
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150. Understanding of case study concept in Software Engineering 
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Abstract
In this work, we proposed a research hypothesis which mainly focuses on the role of gut microbiota, in relation with chronic
kidney disease, existing in the village of Uddanam belonging to the State of Andhra Pradesh, India. Earlier studies conducted on
various physical and chemical parameters, such as food, water, soil and pesticides, could not find the exact cause of the aetiology
of the disease. As there were no physical and chemical causative factors identified, this disease was hence named as mysterious
Uddanam kidney nephropathy of unknown origins. There are few scientific pieces of evidence available in the literature, which
suggests the role of gut microbiome dysbiosis and its impact on kidney disease. Such kinds of scientific studies which deal with
the analysis of microbial communities of the gut region and identification of dysbiosis were not performed in the case of
Uddanam kidney nephropathy. Thus, through this paper, we propose a hypothesis to analyse and establish the relationship
between the gut dysbiosis and renal failure by performing the metagenomics study between the patients and the normal
individuals. To the best of our knowledge, there are no reports available to date on the dysbiosis of the gut microbiome and its
impact on Uddanam nephropathy and hence this research hypothesis is thus proposed.

Keywords Uddanam region . Kidney nephropathy . Aetiology . Andhra Pradesh . India . Metagenomics

Introduction

The Uddanam region is geographically located in the south-
eastern part of Srikakulam District of the Andhra Pradesh
State in India. Recently, the Uddanam region has become very
popular for its BChronic kidney disease of unknown origin^. As
of the year 2015–2016, it was estimated that about 34,000 peo-
ple had this disease and about 4500 people died [1, 2]. The
scientific literature and evidence related to this disease aetiology
are very limited. To understand the aetiology of this chronic
kidney disease (CKD), the physical and chemical causative fac-
tors such as soil, water, food, heat stress, pesticides and

environmental samples were analysed by different research
groups, but failed to provide the clues about the exact causative
factors [2–6]. It was observed that the majority of people who
are affected by this kidney disease in the Uddanam region are
agriculture labourers [2]. In the year 2013, this CKD of the
Uddanam region was named as Uddanam Nephropathy at the
International Congress of Nephrology, China.
In the past, there are few studies which have reported about

the relationship between the alteration of the gut microbiome and
renal failure [7–15]. On the other hand, there are also few reports
describe about the CKDs but does not establish any kind of
relationship between physical, chemical and metabolic factors,
responsible for the renal failure. Such type of CKDs were named
as chronic kidney disease with an unknown origin (CKD-u)
[16]. Uddanam kidney disease is also one of the CKDs which
was considered as CKD-u [16]. As the analysis performed on the
physical and chemical factors could not provide any clues about
the exact cause of this CKD. In this report, we propose a hypoth-
esis which may elucidate the relationship between alteration of
the gut microbiome (Biological factor) and Uddanam CKD by
the use of the concepts of metagenomics and its data analysis.
To proceed with the study, selection of correct participants and

a collection of samples (blood and stools) have to be carried out
according to the guidelines followed in the earlier reports [17, 18].
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ABSTRACT 
 

Green and eco-friendly synthesis of N-(1,3-dioxo-2-phenylisoindolin-4-yl)acetamide derivatives were developed by reacting N-(1,3-dioxo-1,3-
dihydroisobenzofuran-4-yl)acetamide with different aliphatic aromatic and heterocyclic amines under catalyst free conditions using water as a 
eco-friendly solvent. These reactions involve simple work-up with high yields. All the compounds were evaluated activity against TNF-α in vitro. 
Compound 6d showed potent activity against TNF-α with 78% inhibition at 10 μM concentration. Therefore, these compounds found to be 
valuable leads against TNF-α. 
 
Keywords: N-(1,3-dioxo-2-phenylisoindolin-4-yl)acetamide, Synthesis, Water, TNF-α, in vitro. 
 

 
INTRODUCTION 

 
Cancer is the one of the challenging diseases for organic and Medicinal chemist to make curable medicines against it. It is the second leading 
cause of death behind cardiovascular disorders in the top ten leading diseases which cause death in the world. In most of the literature pro-
inflammatory cytokine, tumour necrosis factor (TNF) expression were screened against Thalidomide derivatives [1,2]. TNF is a main regulator 
of the inflammatory cascade controlling several pathways, the important ones are anti-angiogenic, anti-inflammatory and immuno-modulatory. 
Phthalimides are having several pharmacological properties, such as anti-inflammatory [3], antimycobacterial [4], analgesic [5] and 
anticonvulsant [6]. Apart from this, phthalimide derivatives acts as immunomodulators [7], angiogenesis inhibitors [8], prostate cancer [9], and 
against human multiple myeloma [10]. 
 
On the other hand, it is very important to develop an eco-friendly method for the synthesis of organic molecules which are biologically important 
to overcome the chemical pollution and resource depletion. Solvents are one of the key materials in most of the organic reactions. To control the 
environmental pollution organic solvents are replaced with eco-friendly solvents [11]. Based on the green chemistry principles, a green solvent 
should meet numerous criteria such as non-volatility, non-flammability, low toxicity and widespread availability among others [12]. According 
to the literature water [13], acetic acid, glycerol [14], polyethylene glycol [15], ionic liquids [16] are considered as green solvents. Among all the 
ecofriendly solvents, water considered as best eco-friendly solvent. 
 
As part of our ongoing studies [17-26] we wish to explore the synthesis of N-(1,3-dioxo-1,3-dihydroisobenzofuran-4-yl)acetamides with several 
aromatic and aliphatic amines using water as a green solvent. Further the synthesized compounds were tested for their biological activity against 
TNF-α. 
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Ultrasonic absorption of biodiesels and blends
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ABSTRACT
Biodiesel is an environmental friendly alternative fuel for petroleum
diesel (PD). It can also be used as blend component with PD. In the
present study, the ultrasonic absorption of cotton seed oil methyl
esters (CSOME) and palm stearin methyl esters (PSME) biodiesels and
their blends with PD have been measured and analyzed as a function
of fatty acid profiles of biodiesels. The CSOME that are rich in unsatu-
rated fatty acid methyl esters (FAME) have shown more absorption than
PSME which are rich in saturated FAME as there is difference in the
structures of saturated and unsaturated fatty acids. The reason for the
absorption may be due to the molecular relaxation phenomenon of
methyl ester molecules. The ultrasonic absorption may be more in
blends than in pure oils.

KEYWORDS
Cotton seed oil methyl
esters; fatty acid methyl
esters; palm stearin methyl
esters; petroleum diesel;
ultrasonic absorption

Introduction

An increased necessity for energy independence and heightened concern about the effects of
increasing carbon dioxide levels have intensified the search for renewable fuels that could reduce
the current consumption of fossil fuels. One such fuel is biodiesel. It is normally composed of methyl
esters of fatty acids, derived from plant oils or animal fats. The transesterification of oil or fat with
methanol produces corresponding fatty acid methyl esters (FAME) (Knothe 2005; Timothy,
Christoph, and Ohlrogge 2008). Biodiesel is used as blend component of petroleum diesel (PD),
because it is miscible with PD in all proportions. The reason for blending is to increase the lubricity
(Moser 2009).
Ultrasonics is a useful tool to measure physical properties of biodiesel such as bulk modulus

thereby compressibility, which has a vital role in fuel injection timing (Rajagopal, Jaleeli, and
Ahmad 2012; Tat and Van Gerpen 2003). Measurement of ultrasonic attenuation of oils leads
to the information regarding shear and volume viscosities (Ratjika and McClements 1998).
Two important mechanisms that contribute for ultrasonic attenuation are absorption and
scattering. In the case of liquids using ultrasonic interferometer of low frequency scattering
losses can be neglected and it is only the absorption that contributes to ultrasonic energy loss.
The absorption losses are due to viscous, thermal, and relaxation loss mechanisms (Bamber
1986; McClements 1991, 1996; Povey 1997; Riebel and Loffler 1989; Saraf and Samal 1986).
In the present investigation, as a part of characterization of biodiesels and blends, ultrasonic

absorption of two commercially available biodiesels and their blends with PD have been
measured and analyzed as a function of fatty acid profiles of biodiesels.

CONTACT K. Rajagopal rajagopalkurapati@gmail.com Department of Biotechnology, Chaitanya Bharathi Institute of
Technology, Gandipet, Hyderabad, Telangana 500075, India.
Color versions of one or more of the figures in the article can be found online at www.tandfonline.com/ueso.
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Hydrogeo Chemistry of Musi River Basin 
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Abstract: Musi river one of the major river system in Telangana state which is a source of water supply for different purpose 
ranges from drinking to industrial usage which flow through state capital city Hyderabad. In this present work study the quality 
of surface (River water) and ground water to check influence of musi river on quality of ground water from origin point to 
mouth. In the present work samples are collected at the regular interval of 16 km along the length wise both surface and ground 
water tested with standard parameters i.e. pH, EC, Hardness, Alkalinity and other captions. To find out the morphological, 
geological impact on surface and ground water quality. 
Keywords: Geomorphology, water quality, surface relief. 

I. INTRODUCTION 
Along the river length Musiriveroriginate at Ananthagiri hills, Vikarabad District, Telangana. Peaks at about 575 mts above mean 
sea level (MSL). The following of river water moving down to ocean. In interact with earth compounds such as atmosphere, various 
rock type (lithosphere), soils, plants. Animal ranges from micro level to macro level. (Bio-sphere) during its journey from 
atmosphere to final density.Its Leaches so many Gases, in organic and inorganic mineral components. The quality of surface and 
ground water depends on environmental, Geological conditions. The river Musijoins Krishna river at Vadapally, Nalgonda District, 
At a stretch of 240 Km Fig(1) surface and ground water samples are collected at regular intervals of 16 km based on geomorphology 
conditions which are analyzed with standard parameters to check the quality of water. 

 

Figer (1)   Drainage map of Musi  River 

B. Geology Of Musi River 
Musi river basin consisting  of older metamorphics, peninsular Gneissic Complex (PGC), Dhawar Super group, Cuddapah Super 
group and Kurnool Group of Rocks. The hornblende schist’s and amphibolites (older metamorphics). Which are the oldest Rocks 
occurs as Rafts enclaves and discontinuous linear bands with in the peninsular Gneissic complex (PGC).Main rock types are 
Granites, Granitiegneissic, Dolerites ,   gabbros , limestone’s and quartzite. 

C. Methods & Experimental Procedure 

II. SAMPLE COLLECTION 
The first step of the project is sampling. The sample collected should be small in volume, enough to accurately represent the whole 
water body. The water sample tends to modify itself in the new environment. 
Basically we have 3 different types of samplings. They are: 
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ASSESSMENT OF GROUND WATER QUALITY 
SAROORNAGAR MANDAL, RR District, 
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Samba Shiva Rao1,  Dr. A. Manjunath2,  K. Ramesh3, Y. Hima Bindu3*, M.Sarada Devi 4 

M.V.S.R. Engineering College, Hyderabad 
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ABSTRACT: The Indian sub-continent has vast water resources of perennial rivers and abundant ground water. The 
population is predominantly rural oriented, dependent on agriculture. In the absence of adequate surface water sources, 
people depend on ground water, a valuable resource and providing to be an important asset in many areas. Ground water 
is exploited for agriculture, domestic and other uses like industries etc. over exploitation of water resources, unplanned 
industrialization, urbanization and discharges of untreated waste contaminate both surface water as well as ground water 
sources and also unscientific use of fertilizers and pesticides aggravate the problem of contamination of water sources. 

A Ground Water Quality study has been carried out assess the portability of ground water in various localities in 
Sarrornagar Mandal Ranga Reddy district. A total of 28 samples from different bore wells were collected and analyzed 
for 10 parameters to determine the water quality of that area. The water quality of samples collected in the study area has 
been compared with drinking water quality standards as per BIS 10500(1991) and CPHEEO manual on water sample and 
Treatment (Third Edition, May, 1999) Ministry of Urban Development, GOI, New Delhi.  

KEY WORDS:  Water analysis, Physical, Chemical parameters. 

 

1. INTRODUCTION: 

Ground water is precious and most widely distributed resource of the earth and unlikely any other mineral 
resources it gets its annul replenishment from the meteoric precipitation. The world’s total water resources are estimated 
as 1.37 x 10 8 million ha-m. Of these global water resources, about 97.2% is salt water, mainly in oceans and 2.8% is 
available as fresh water at any time on the planet earth. Out of this 2.8%, about 2.2% is available as surface water and 
0.6% as ground water. Even out of this, 2.2% of surface water, 2.15% is fresh water and glaciers  and ice peaks are only 
order of 0.01% (1.36 x 10 6 million ha-m) is available in lakes and reservoirs 0.001%in streams, the remaining 0.01% 
being in the form of water vapour in atmosphere and 0.02% as soil  moisture in the top 0.6m out of 0.06% of stored 
ground water only about 0.3% (41.11 x 10 4 million ha-m) can be economically extracted with the present drilling 
technology and remaining being  unavailable as it is  situated below a depth of 800m. 
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INTRODUCTION

Halogenation of aromatic compounds is one the most
important key areas of organic synthesis because organic halides
can be easily transformed into other functional groups under
mild conditions. In addition, organic halides are also used
as important building blocks for the synthesis of life saving
drugs and bioactive molecules [1-9]. A perusal of literature
revealed that the two main preparatory routes viz., direct
halogenation and diazonium salt methods to obtain aryl halides
[1-10]. Direct halogenation methods of aromatic compounds
include the use of molecular halogen (X2) either through thermal
or photochemical routes. Friedel-Crafts method is also one of
oldest and efficient methods of halogenation, in which Lewis
acids are used as catalysts. Metal chlorides such as FeCl3, AlCl3

are the most popular metal chlorides in these reactions [1,2].
However, phenols, anilines and aromatic compounds with electron
donating groups are known to undergo halogenation in the
presence of halogens (molecular chlorine or bromine) even in
the absence of Lewis acids to give halogenated products [3].
On the other hand, brominating mixture (a mixture of KBr and
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Isoquinolinium bound Cr(VI) reagents like isoquinolinium dichromate (IQDC) and isoquinolinium chlorochromate (IQCC) have been
successfully accomplished as efficient reagents for oxidative halogenation of aromatic compounds using tetrabutylammonium halide
(TBAX) as halogenating agents in aqueous polyethylene glycol (PEG-600) under acid free conditions. Tetrabutylammonium bromide
(TBAB) has been used for bromination and tetrabutylammonium iodide (TBAI) for iodination. The halogenation reactions that occurred
smoothly in 2 to 7 h under conventional conditions are accelerated magnificently under sonication with few minutes (25 to 70 min) of
reaction time and fairly good yields. The reactions occurred at moderate temperature under mild and environmentally safe conditions with
simple work up.

Keywords: Isoquinolinium dichromate, Isoquinolinium chlorochromate, Bromination, Tetrabutylammonium iodide, PEG-600.
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KBrO3) is also being used in presence of mineral acid for the
generation of bromonium ion and there by effective bromina-
tion of aromatic compounds. In these protocols, large amount
of acid waste is sent through the laboratory outlets after compl-
etion of the reaction, which may trigger environmental pollution.
Several methods [4-15] have been tried in the past several years,
which to address the environmental issues as well as to avoid
the use of hazardous, toxic and corrosive Cl2 and Br2. Recently,
we have reported isoquinolinium chlorochromate (IQCC) and
isoquinolinium dichromate (IQDC) as cost-effective oxidation
catalysts to trigger halogenation of aromatic compounds [14,15]
in presence of alkali metal halides (KCl, KBr and KI) and
small amount of KHSO4. The use of mineral acid is completely
avoided in these protocols. On the other hand, polyethylene
glycol (PEG) is considered as safe and eco-friendly reaction
medium because of its low vapor pressure, non-flammability,
non-hazardous, inexpensive and the ease of work up. In several
cases, it is also used as an efficient phase transfer catalyst. In
view of the foregoing striking features, PEG has been used in
a large number of reactions in organic synthesis [16-24]. In a
recent study, we have successfully explored aqueous polyethylene

†This work is a part of A. Sambashiva Rao’s Ph.D. Thesis (PPCHE.030) submitted to Rayalaseema University, Kurnool, India.
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ABSTRACT

N. Rajitha, S. Shylaja, K. C. Rajanna, B. Yadagiri

Polyethylene glycols (PEG) acts as e�cient catalysts for the oxidation of bicyclic
monoterpenes such as borneol, isoborneol, and camphor by ceric ammonium nitrate
(CAN), a laboratory desktop reagent, in acetonitrile medium under mineral acid-free
conditions. The kinetics of the reactions revealed �rst-order dependence on in both
[CAN] and [bicyclic terpene]. The rate of oxidation is accelerated with an increase in [PEG]
linearly, which could be explained by considering PEG-bound oxidant (PEG-CAN) as more
reactive species than (CAN) itself. The mechanism of oxidation in PEG media has been
explained through the participation of PEG-bound oxidant (PEG-CAN) and bicyclic
monoterpene in the slow step.
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ABSTRACT

 Avogadro is a scientific software tool used as a molecule editor and visualizer. Avogadro  is 
very much useful in teaching as it helps in the building of realistic models. Indoline-2,3-dione-3-oxime 
(IDOX) (Isatin-3-oxime) is used as a anticonvulsant and is known for treating various disorders caused 
by release of amino acids responsible for anxiety and excitatory behavior. In view of the biological 
importance of IDOX ,the keto and enol forms of the molecule were constructed by using Avogadro 
1.1 software, With the help of this software the molecular properties, atom Properties and bond  
properties  of both  forms of  IDOX were determined and the presence of tautomerism between both 
forms of the compound IDOX is indicated. Standard molecular structure representations of  keto 
form and enol forms of the compound IDOX so obtained by using chemical builder Avogadro 1.1 
enabled to understand the structural aspects of both forms of IDOX.

Keywords: Avogadro, Anticonvulsant activity, Indoline-2,3-dione-3-oxime, Keto & enol forms, 
Standard molecular structure representations.

INTRODUCTION 

 Avogadro is a well formed acceptable 

chemical builder which is very much helpful in 
visualization and analysis. Avogadro project is 

well designed molecule editor and visualizer  
with applications in computational chemistry, 

molecular modeling, bioinformatics, materials 
science, architecture and related areas. More  

ref ined version with addit ional features is 

Avogadro version 1.1 which is applied  even in 
crystallography.

 The Avogadro project was introduced in 
2007 and was downloaded over 270,000 times    
during the first 5 years of its development and 
was translated into over 20 languages. Avogadro 
project has over 20 contributors  and has about 100 
citations  with respect to applications in various fields 
like theoretical chemistry, biochemistry, materials 
chemistry, spectroscopy and  molecular dynamics1. 
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Abstract. In this research work, the combined effects of thermal radiation and 

chemical reaction on an unsteady hydromagnetic mixed convective flow of incompressible 
and electrically conducting fluids past an infinite vertical porous plate has been made in 
presence of Soret and Dufour numbers. Energy equation takes into account of viscous 
dissipation, thermal radiation and Dufour effects. The governing differential equations are 
transformed into a set of non – linear coupled ordinary differential equations and solved 
using similarity analysis with finite difference numerical technique using appropriate 
boundary conditions for various physical parameters. Numerical solutions have been derived 
for the effects of different physical flow parameters on the velocity, temperature and 
concentration fields, skin – friction, rate of heat and mass transfer are discussed through 
graphs and results are physically interpreted.   

   Keywords: thermal radiation, chemical reaction, Soret and Dufour numbers, MHD, 
mixed convection. 
 
 
1. INTRODUCTION  
 

In recent years the combined heat and mass transfer by mixed convection in a fluid 
saturated porous medium has its own role in many engineering application problems such as 
nuclear reactor design, geothermal systems, petroleum engineering applications, evaporation 
at the surface of a water body, energy transfer in a wet cooling tower and the flow in a desert 
cooler. A comprehensive account of the available information in this field is provided in 
recent books by Ingham et al. [1] and Vafai [2]. Kassoy [3] studied the effect of variable 
viscosity on the onset of convection in porous medium. Please use the article's title as 
file_name in small caps. Cheng and Minkowyz [4] studied the effect of free convection about 
a vertical plate embedded in a porous medium with application to heat transfer from a dike. 

Bejan and Khair [5] studied the buoyancy induced heat and mass transfer from a 
vertical plate embedded in a saturated porous medium. Lai and Kulacki [6] studied the 
coupled heat and mass transfer by natural convection from vertical surface in a porous 
medium. The same authors [7] also studied the effect of variable viscosity on convection heat 
transfer along a vertical surface in a saturated porous medium. Elbashbeshy [7] investigated 
the effect of steady free convection flow with variable viscosity and thermal diffusivity along 
a vertical plate. Yih [8] analyzed the coupled heat and mass transfer in mixed convection 
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ABSTRACT
India is the most critical democracy and the sixth-largest in the world measured by nominal GDP 
and the third-largest by Purchasing Power Parity (PPP) and also the tenth most industrialized 
country in the world. With its consistent growth performance and abundant high-skilled workforce, 
India provides enormous opportunities for investment, both domestic and foreign.  Since the 
beginning of economic reforms in 1991, significant reform initiatives were taken in the fields of 
investment, trade, financial sector, exchange control simplification of procedures, enactment of 
competition and amendments in the intellectual property rights laws, etc. India provides a liberal, 
attractive, and investor-friendly investment climate. By 2035, India is projected to be the third 
largest economy in the world after US and China.  As the third-largest economy in PPP terms, India 
is a preferred destination for foreign direct investments (FDI) with strengths in information 
technology and other significant areas such as auto components, chemicals, apparels, 
pharmaceuticals, and jewelry. As a result of a series of ambitious and positive economic reforms 
aimed at deregulating the economy and stimulating foreign investment, India has positioned itself 
as one of the front-runners of the rapidly growing Asia Pacific Region.  According to United Nations 
Conference on Trade and Development (UNCTAD) World Investment Report 2016, India has moved 
up by one rank to become the sixth most preferred investment destination. India's FDI policy has 
been gradually liberalized to make the market more investor-friendly and contribute to economic 
growth of the Indian Economy. The recent reforms substantially have reduced industrial licensing 
requirements, removed restrictions on expansion, and facilitated easy access to foreign technology 
and FDI. This study  focuses on  a) the main features of policy on Foreign Direct Investment of 
Government of India b) the trends in the FDI inflows c) the analysis of sectors attracting highest FDI  
d) the relationship between GDP Growth rate and increase in FDI inflows  for the select segments 
over the period of 16 years(2000-2017) and their implications.

IMPACT OF FOREIGN DIRECT INVESTMENT (FDI) 
ON INDIAN ECONOMY

Keywords: Ease of Doing business, FDI, Make in India, PPP, Sectors of Indian Economy, GDP.

INTRODUCTION 

oreign Direct Investment means an 
investment by non-resident entity/person 
resident outside India in the capital of an 

Indian company. It is the intent and objective of 
the Government of India to attract and promote 
foreign direct investment to supplement 
domestic capital, technology, and skills, for 

accelerated economic growth. International 
Monetary Fund (1977) defines FDI as Investment 
that is made to acquire a lasting interest in an 
enterprise operating in an economy other than 
that of the investor, the investor's purpose is to 
have an active voice in the management of the 
company. FDI plays an essential role in the 
development of an economy. FDI has helped the 
Indian economy grow, and the government 
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Abstract--- This paper looks to examine the future trend of jobs in IT over coming 5 years. This is basically because 
of automation as Robots are replacing humans. Due to this future job landscape in India will change as this 
eliminates rule based jobs. As rule based jobs can be made by algorithm and hence machines will replace those 
kinds of jobs. This paper depicts the importance of adapting to changes and learning more skills that help to sustain 
in the future IT jobs that get created. 

Keywords--- Information Technology, Automation, Professional Labour Market. 

JEL Classification--- L86, J44. 

I. Introduction  
There is prediction from a US research firm that IT Indian services industry will lose 6.4 lakh low-skilled jobs 

because of automation in the next five years. This research have identified the painful truth which is about to happen, 
but Indian industry experts are urging caution and simultaneously looking towards creation of new jobs in large 
numbers. 

But this is just prediction but nobody's really seen where automation and robotics will really lead to. It is believed 
that even if there will be some impact of automation, overall technology adoption will basically lead to more jobs 
creation across sectors. 

With these kind of extensive changes in the technology era, the Indian IT industry has already started taken action 
plan to make the talent pool equipped with new technologies accordingly. According to the survey of around 500 
Indian IT companies across India found out that most of them in the country are looking at widely hiring of junior and 
mid level employees, while most of the employees are given pick slips in the senior slab. 

It is also evident based on the survey that most of the job cuts of IT employees will be very high like never before 
in the Indian IT industry. This trend is likely to be continued for next few years. 

Depending on all these predictions, it is recommended that IT professionals have to increase their skill set as soon 
as possible to be up to date with the latest technologies where demand for talent is expected to be huge 

Increase in new enabling technologies such as Software as a service (SaaS) offerings, Artificial Intelligence, 
Cloud based ERP software,Accuracy and cost efficiency is very important to maintain the competition which drives 
most of the businesses currently. With this kind of revolution, by adapting to these technologies will help young 
professionals to gain Talent Refresh cycle in the Indian IT industry which would continue for upcoming years. 

We may see that overall Indian IT employment outlook is looking positive, we can see that the focus is now 
shifting from scaling of the recruitment to increasing the skills of their employees by giving training. This way the 
employers are planning for the future. 

Most of the employers said they want trained freshers in the system. If we see the present companies, they have 
already started looking for the talent in the market who are already equipped with the latest technologies and skills 
in the market. 

The study also depicts that advancing of probation will be the new normality of the industry so as to decrease the 
learning curve. 

In the preset market scenario, what should companies do is they can change their organization’s engagement 
models, delivery capabilities and go-to market approach so that they will be able to overcome the future challenges 
and fast changing needs of digital transformation. 
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Abstract
Global market   for organic products is increasing phenomenally as consumption of organic food has grown annually at
more than 25 per cent in the last decade. It is observed that the most preferred place for buying safer and healthier
products is, an organic store and the reason being is discussed in many research papers. The present paper deals with
pre-purchase ( Why-reasons for buying), purchase (what products are bought) and post purchase behaviour (
satisfaction) of the consumers towards Organic products and the study also reveals the challenges faced by the retailers
in marketing the organic products. Both qualitative and quantitative data used for the study revealed interesting facts
that help retailers and consumers topromote organic products and sustainable consumption

KEY WORDS: SAFETY AND HEALTY PRODUCTS, SUSTAINABLE CONSUMPTION

INTRODUCTION:

Viral videos about chemically produced vegetables and fruits,artificially grown chicken and
chemically shaped eggs, plastic rice made people worry about their health   and led to popularity of organic
segment in pushing forward. The rising consumers’ consciousness about quality and safety of food led to
increasing demand for organic food products in various parts of the world (Vindigni et al., 2002).Organic
pulses and food grains dominated demand for organic food in the country since 2015 and it is believed that the
segment is anticipated to continue dominating the market through 2021. Olivas and Bernabeu (2012) have
concluded that the organic food consumption can be considered the effect of an interaction between eating a
healthy diet, showing respect for environment and the individuals’ sociability. From the literature review it is
evident that this generation in particular who is educated and smart prefer more to consume organic products
as they believe that spending on healthy food isbetter than to spend on medical treatments. It necessary to
understand the buying behaviour of the consumer towards the organic products, as it makes the retailers
understand the their perception   and attitude, this in turn helps them to cater their services in better manner.
So the present study is carried out.

PURPOSE OF THE STUDY:

As per TechSci Research report, “India Organic Food Market By Product Type, Competition Forecast and
Opportunities, 2011 - 2021”, India organic food market is expected to grow at a CAGR of over 25% during
2016-2021, and this is due to increasing use of synthetic chemical fertilizers and pesticides in non-organic
products that lead to various health issues such as cancer, obesity and birth defects.Reports suggest that the
government is making efforts to increase adoption of organic food, by the way of launching various policies
and expanding land area under organic cultivation over the next five years.The study conducted by
(Krishnakumare and Niranjan, 2017) has revealed that consumers’ behaviour plays a major role in organic
food products segment. The marketers of organic foods need to be innovative and dynamic to meet the
changing purchase behaviour for organic food products. Thoughthere is an increasing market in our country
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Abstract	

This�paper,�empirically�examine�the�relationship�between�capital�structure���and�performance�of�listed�
bank�in�India�from�2013�to�2017.�Data�was�collected�from�National�stock�exchange�and�annual�report�
of� the� listed� banks.� Correlation� and� multiple� regression� analysis� are� used� for� present� analysis�
Performance�is�measured�by�return�on�assets,�return�on�equity�and�earnings�per�share.�Determinants�of�
capital�structure�includes�long�term�debt�to�capital�ratio,�short�term�debt�to�capital�ratio�and�total�debt�
to�capital�ratio.�.�Findings�of�the�study�revealed�there�is�an�impact�of�capital�structure�(TD�and�TD)�on�
performance�of�banks�as�measured�by�ROA�and�EPS.�

Keywords:	Capital,	Long	term	Debt,	short	term	Debt,	Return	on	Assets,	Return	on	Equity	and	
Earnings	per	share.�

1.	Introduction	
The�capital�structure�of�an�enterprise�is�the�mix�of�debt�including�preference�stock�and�equity;�this�is�
referred�to�as�the�firms’�long�term�financing�mix,�Watson�and�Head�(2007).�Most�of�firms�for�making�
financial� decision� they�prefer� to� see� that� debt� is� equal� to� equity� so� it� can� have� an�optimum� capital�
Structure.�Financial�manager’s�job�is�to�come�out�with�an�optimal�capital�structure�which�maximizes�
share� holders� value� (opler,� saron,� titman1997)� There� are� also� some� capital� structure� theories� since�
starting�of�MM�Theory�(1958)�to�existing�theories�like�tradeoff�theory�and�agency�theories�attempted�
to�determine�optimal�capital�structure�of�firms�which�they�need�to�pursue.�Corporate�finance�theories�
which� born� with� the� publication� of� Modigliani� and� Miller’s� (M&M)� theory� of� corporate� capital�
structure� in� 1958.The� theory� proves� that� the� choice� of� a� firm’s� capital� structure� will� not� affect� its�
market�valuation.�When��a�capital�market�is�free�of�taxes,� transactions�costs,�and�other�frictions�etc.�
Among�the�theories,�the�most�prominent�theories�which�explain�the�capital�structure�of�the�firms�are�
static� tradeoff� theory,� pecking� ordered� theory� and� agency� theory.� Barclay� and� Smith� (1995)�
investigated�and�provide�evidence�that�large�firms�and�low�growth�rate�firms�prefer�to�issue�long-term�
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ABSTRACT
To survive in a competitive global market and to accomplish long term growth, organizations need to develop and focus
on their core competencies. Organizations need careful planning and strategy implementation to increase productivity
levels and to change the beliefs, attitudes and values of employees .This is important as employees be in a better position
to adapt to new technologies and future challenges. Practice in business and economic activities are ever changing. Most
industries have transformed completely from manual processes to, automated and computerized technologies Revelations
indicate that manufacturing industries have come up with sophisticated products that require man power with special
skills Moreover, information communication technology usage and faster information flows have revolutionized way of
life and the way businesses operate.  The needs and demands of consumers are forcing organizations to change and
restructure to ensure that they keep up with market demands. All of these factors are facilitating organizations to change
in order to survive, and it is clearly evident that only the competent organizations succeed.

To do that, organizations need to focus on main and core competencies while contracting noncore and repetitive
functions to an external service provider who will carry out that function as one of their core activities.  This outsourcing
strategy can allow organizations to focus on their core competencies to increase efficiency without spending time to
invest in people and technology. This production strategy facilitates the organizations to become increasingly profitable,
and better be able to cater to local and international customer base. Outsourcing can be defined as an organization
delegating their non-core functions to an external organization that provides a particular service, function or product.
Market changes reveal that outsourcing is no longer confined to information technology (IT) services, but has expanded
to financial services, banking services, engineering services, creative services, data management services, hospitality
and clinical laboratories or laboratory medicine, and human resource management (HRM) Outsourcing the Human
Resource (HR) function is one of many ways to improve an organizat

Need of the study

The overall purpose of the study is to explore and explain HR outsourcing by the select organizations.The
primary purpose of this research is to test  this concept of human resources outsourcing in the organizational
environment.The research hypothesis and the objectives  were made to study the over allreasons,benefits
,performance and achievement of individual and organizational objectives.

SIGNIFICANCE OF THE STUDY

Modern organisations strive for the number one position in the era of global hyper completion.Forthis,the
organizations need to concentrate on their core competencies and strategic business rather on wasting the time
on the routine,repetive administrative burden hampering the productivity.The study attempts to find out the
facet of various dimensions  behind human resources outsourcing process.The present study takes into account
intrinsic and extrinsic factors affecting the HR outsourcing parameters of the selected organizations.
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Abstract: 

As� a� country’s� financial system depends upon the financial soundness of banking industry, it is very much 
essential to measure it. The main objective of this study is to analyze the financial performance of select private 
sector banks and compare them using CAMEL Model. 
 The study is related to a period of five years from financial year 2012-2013 to 2016 – 2017. The CAMEL model 
helped to measures the performance of banks from each of the important parameter like Capital Adequacy, Assets 
Quality, Management Efficiency, Earning Quality and Liquidity. From the analysis of select private banks, ICICI 
Bank, HDFC Bank, KOTAK MAHINDRA Bank, AXIS Bank and YES Bank , the study is concluded giving the  
relative positions of the banks.  
 

Index Terms: Financial Soundness, performance, CAMEL Model 

___________________________________________________________________________ 

1. INTODUCTION: 

Though, Significance of performance evaluation in a Banking sector, for sustainable growth and development 
has been recognized since long it still requires   a system that first measures all aspects of banks and then brings 
out the strengths and weaknesses of the banks to ensure further improvement. With the advances in computational 
tools, performance evaluation systems have evolved over a period of time from singleaspect systems to more 
comprehensive systems covering all aspects of banks. CAMEL Model is one such rating system that proved to 
be better for performance measurement, evaluation and strategic planning for future growth and development of 
the Indian banks in the light of changing requirements of this sector. 
 

2. REVIEW OF LITERATURE: 

 

CAMEL model as a tool is very effective, efficient and accurate to be used for evaluating the performance in 
banking industries and to anticipate the future and relative risk.CAMEL, as a rating system for judging the 
soundness of Banks is a quite useful tool that can help in mi tigating the conditions and risks that lead 
to Bank failures. The CAMEL stands for  

      C - Capital adequacy             A - Asset quality       M – Management   E - Earning   

       L – Liquidity 

 

Majumdar (2016),measured the financial performance of 15 banks in Bangladesh with CAMEL Model. Using 
Composite Ranking, average and ANOVA he concluded that there had been significant difference in the 
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ABSTRACT- Credit risk management (CRM) is the practice of mitigating losses by understanding the adequacy of a 
company's capital and loan loss reserves at any given time. The� study� ”Credit risk management in NBFCs-A Comparitive 
Analysis.”��is�conducted�as�there�is�a�vital�need�to�compare�the�CRM practices of the companies. The objectives of the study are: 
i) To study the credit risk management system in the non-banking sector. ii) To examine credit risk and probability of default of 
the select companies.  iii) To determine the solvency credit worthiness of the select companies. iv) To compare the level of CRM 
practices of the companies under study. With reference to this study, the data is collected from secondary sources .The data is 
analyzed using Merton model for credit risk and ratio analysis. Using Merton model, the probability of default of Muthoot finance 
is found to be lesser when compared to that of Bajaj finance. Both the companies are having higher NPAs which are to be reduced 
by adopting sufficient credit risk management practices.  

 
Keywords: Credit risk, Probability of default, Merton model 
 
INTRODUCTION 
Credit risk may be defined as the potential that a borrower or counter-party will fail to meet their obligations in accordance 

with agreed terms. In short, credit risk is the probability of loss from a credit transaction. Credit risk management is the 
assessment of risk that comes in an investment. NBFCs have been playing a complementary role to the other financial institutions 
including banks in meeting the funding needs of the economy. NBFCs account for 12.3% assets of the total financial system. 
Non-banking finance companies (NBFCs) are at a higher risk of defaults than traditional banks, due to their higher exposure to 
non-traditional segments of the market. Therefore, there is a need to study the techniques of credit risk management employed in 
NBFCs. 

 
REVIEW OF LITERATURE 
K.C. Iyer and Dhruba Purkayastha,(2017), explored the relevance of credit ratings for infrastructure project finance, historical 

credit default data for infrastructure projects around on credit risk assessment and provided directions for policy makers, 
regulators, and lenders to reduce the use of external credit ratings for guiding investments in infrastructure projects.Md. Abdulah 
Ali Bazi,(2017),in his study, analyzed that Credit Risk Management(CRM) can be an effective tool to reduce NPA accumulation 
in selected financial market players in India. Gupta ,Geetika,(2017),identified that, to achieve effective Credit Risk Management, 
banks need to improve in five areas: Organizational structure of Credit Risk, Credit Process, Credit Decision Analytics, Credit 
Risk Reporting and Technology.  

Omid Sharifi,(2016),in his study, reported three credit risk indicators, which are the Capital Adequacy ratio, NPA ratio and 
Credit-Deposit ratio and four profitability ratios, which are: Return on Assets, Return on Equity, Net Interest Margin and Net 
Profit Margin. Chandapurkar,(2015),found that Credit rating can give only an indication and cannot give any pool proof and cut 
percent reliability of its assessment. Andrew R. Finley, Stephen J. Lusch, and Kirsten A. Cook (2015) ,studied the effectiveness of 
the R&D Tax Credit-Evidence from the Alternative Simplified Credit.  

P.A.Sakyi,(2014,  from the results of the study revealed that NBFIs have been safe as far as bankruptcy is concerned, over the 
period under study. Idowu Abiola,(2014),in his research paper, revealed that credit risk management has a significant impact on 
the profitability of commercial banks.Fernando García,(2013),has found a model to estimate the solvency function, that allows 
for a set of companies to be ranked according to their solvency level, by considering a relevant set of economic and financial 
variables and going beyond the described restrictions of statistical techniques. 

GD Gyamfi, (2012),in his research, examined the effectiveness of the credit management techniques used by the firms. He 
recommended that firms should encourage their clients to insure against risk that might affect their businesses and help in 
managing their clients risk bearing portfolio. It was also recommended that the continuous use of written policies that guided 
most of the firms on credit granting should be encouraged by all the firms.Dimitrios Louzis ,Angelos Vouldis and Vasilios L. 
Metaxas,(2012) discussed the Macroeconomic and bank-specific determinants of non-performing loans in Greece in his study 
titled:”A� comparative� study� of�mortgage,� business� and� consumer� loan� portfolios”Olaf weber,(2011), concluded that Canadian 
banks are proactive regarding environmental examinations of loans and that there is a need for a more accountancy related 
reporting on environmental risk management in financial institutions. Further research is needed to be able to calculate costs and 
benefits of integrating environmental and sustainability issues into the credit risk management.  

Danson Musyoki,(2011),emphasized�on�all�the�parameters�that�will�have�an�inverse�impact�on�banks’�financial�performance,�
however the default rate is the most predictor of bank financial performance vis-à-vis the other indicators of credit risk 
management. The recommendation is to advice banks to design and formulate strategies that will not only minimize the exposure 
of the banks to credit risk but will enhance profitability and competitiveness of the banks.Rob Nijskens and Wolf Wagner (2011), 
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Abstract - This research paper gives an overview of the concept of potential Individuals. Organizations while operating 

in such a highly dynamic environment need those individuals who are capable of achieving tasks while working not 

only in the present role but also in any role assigned in the future. Therefore it is important to select the new recruits 

based on their potential besides looking into their knowledge, experience and other credentials. An attempt is being 

done to study the existing literature available on potential individuals and their qualities. This research paper recalls 

the definition of potential individuals and analyses the literature available on potential individuals. 

Keywords: Potential, Employees, Characteristics 

I. INTRODUCTION 

Quiet recently, considerable attention has been paid to 
identifying potential individuals in the organizations. The 
cornerstone and the only differentiating asset of an 
Organization from its competitors are its employees. 
Besides, if such employees have a potential of achieving 
tasks if assigned in future (being more reliable and capable 
of doing something which is not being done now), it would 
be a great value addition to an Organization. The England 
Collins Cobuild dictionary has defined the term ―Potential‖ 
as - Capable of being or becoming but not yet in existence; 
latent. 

We use potential individual to say that someone or 
something is capable of developing into the particular kind 
of person or thing mentioned.  If you say that someone or 
something has potential, you mean that they have the 
necessary abilities or qualities to become successful or 
useful in the future.   

II. REVIEW OF LITERATURE 

Key findings of the existing literature regarding 
Potential Individuals: 

Much of the research and literature available focuses on 
HIPO’s� what� is� termed as High potential employees. 
Gritzmacher�(1989)�outlines�nine�characteristics�of�HIPO’s�
including independent, committed, time conscious, high 
need for continuous improvement and creative. High 
potential (HIPO) employees, as defined by Schumacher 
(2009), are employees who produce excellent work 
performance consistently. HIPOs are the people who have 
the potential to assume higher positions in the future and 
they normally score well on various leadership assessment 
criteria (Schumacher, 2009). Derr (1987) notes that  HIPOs 
are general managers who have the ability of climbing up 
the hierarchy ladder over a period of time and HIPOs 
become heads by the age of forty. A high-potential 

employee is one who has been identified as having the 
potential, ability, and aspiration to hold successive 
leadership positions in an organization (Bersin by Deloitte 
staff, n.d.).High-potential employees constitute the top 3-5 
percent�of�a�company’s�talent�(Nikravan,�2011).�� 

Findings of Lombardo and Eichinger (2000): 

Lombardo and Eichinger (2000) in� their� research� article� ―�
High� Potentials� as� High� Learners‖� discussed� about�
derailment of individuals from their career and the 
characteristics of the learning agile. In their response to a 
study made by (McCall et al., 1988), on one of the Center 
for Creative Leadership studies which states that successful 
executives had a strong and similar pattern of learning from 
key job assignments, they argued that the derailed 
executives, all of whom had been successful for many years 
and had gone through many of the same key assignments as 
the successful executives, had virtually no pattern of 
learning from jobs. They stated that derailment is partly not 
learning new things. In a companion study (McCall and 
Lombardo, 1983), one of the key reasons cited for 
derailment was being blocked to new learning. According 
to organizational insiders interviewed, individuals quit 
learning assuming that they were legends and achieved 
enough in their career. They could not realise that they 
would be victimised by their own negative attitude towards 
learning new things. In their study on defining what a 
superior learner from experience (someone who is learning 
agile) looked like they had constructed four factors that 
describe different aspects of learning agility. 

1) People Agility—Describes people who know 
themselves well, learn from experience, treat 
others constructively, are cool and resilient under 
the pressures of change.   

2) Results Agility—Describes people who get results 
under tough conditions, inspire others to perform 
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Abstract�

Insurance� is� the� key� to� success� as� it� renders� security� to� any� organization� or� person.� It� is�
notable� that� insurance� play� vital� role� in� economic� development� of� nation.� This� article� attempts� to�
provide� some� facts� regarding� recent� trends� in� insurance� and� effects� of� Govt.� Policies� on� it.� In�
insurance�Privatization�and�entry�of�foreign�players�allows�with�establishment�of�IRDA.�Competition�
in�this�context�leads�to�innovative�ideas�due�to�globalization.�Globalization�in�insurance�increases�the�
boulevard�of�customer�centric�products.�Author�depends�on�some�research�papers�and�other�literature�
surveyed� to� identify� Govt.� policies� role� in� insurance� industry� of� India,� further� to� learn� about� the�
concept�and�nature�of�insurance�in�economic�development.�The�paper�aims�at�providing�suggestions�
and�remedies�to�curbs�the�gap�of�insurance�penetration�in�Indian�market.��
�
Keywords�—�Insurance,�Privatization,�IRDA,�Economic�Development�and�Govt.�Policies.��
�

�
I.� INTRODUCTION�

Risk� is� essentially� an� inevitable� element� of� economic� activities.� Without� risk,� thinking� of�
ahead�would�be�futile.�Covering�of�risk�is�necessary�to�enhance�entrepreneurship�and�innovation�for�
economic� activities� in� young� generation� through� business� practices.� Attentions� of� community� and�
policy�revision�by�Govt.�of� India�put�up�insurance� industries�to�customer�centric�market.�Economic�
reform� in� country� raises� questions� over� infrastructure� and� security� system� of� India� against� risk� of�
natural� and� technical� calamities.�Globalization� in� industrialization� insists� restructuring� of� insurance�
with� dynamic� needs� of� big� business.� Policymakers� of� India� careful� about� the� demand� of� common�
person� life� and� his� property� security;� take� measures� to� modify� insurance� scenario� to� offer� better�
options.�Life�Insurance�Corporation�Act�and�General�Insurance�Business�Act�are�the�result�of�initial�
policies� of� independent� India� to� popularize� insurance� industry� with� assistance� of� state.� Insurance�
Regulatory�and�Development�Authority�(IRDA)�becomes�the�landmark�in�history�of�Indian�insurance�
industry� for� restructuring�and�reshuffling�of�old�and�outdated�regulations�of� it.�The�IRDAs�time-to-
time�advices�to�insurance�companies�to�be�competitive�and�to�educate�people�about�reimbursement�of�
insurance� through� awareness� program,� advertisement� and� publications.� It� also� play� vital� role� in�
assembly� transparency� of� industry� with� its� routine� supervision,� auditing� and� controlling� process.�
Competitive�environments�of�industry�itself�create�moral�values�in�insurer�for�fair�practice�with�ethical�
concerns.� New-foreign� and� private� players� grow� to� be� really� conscious� about� brand� value� and�
goodwill�to�keep�on�for�long�lasting�in�market.��

�
However,� private� players� are� not� fully� competitive� with� public� sector� companies.� Private�

companies�have� lower�advantages�of�Govt.�Policies�comparatively�public�sector�due� to�subsidy�and�
other� financial� assistance� of� state.� Under� this� phenomenon,� the� variables� like� plans,� policies,�
innovation,�technology�and�subsidy�become�the�key�criteria�for�the�insurance�penetration�in�India.��
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1. INTRODUCTION: 

 
“Education is the manifestation of perfection already in man” – Swami Vivekananda 

 
The biggest challenge any teacher faces is capturing the students’ attention, and putting across ideas in such a 

way that it stays with them long after they have left the classroom. For this to happen, classroom experience should be 
redefined and innovative ideas that make teaching methods more effective should be implemented. The purpose of 
education is, let a student literate and to get a knowledge on the subject and also rational thinking[5]. 
The teaching nowadays must include innovative communication methods like playful games or forms of visual 
exercises that will excite the young minds and capture their interest, multimedia, the combination of various digital 
media types such as text, images, audio and video, into an integrated multi-sensory interactive application or 
presentation to convey information to an audience [1]. 

Education is vital to the pace of the social, political and economic development of any nation, so effective 
teaching is very essential. Effective teaching is important because teaching is based on helping children progress from 
one level to another in a more sociable interactive environment and to get the approach right to get students to be 
independent learners [2]. Effectiveness does not mean being perfect or giving a wonderful performance, but bringing 
out the best in students. 

2. TRADITIONAL TEACHING METHOD: 
 

In the eyes of reformers, traditional teacher-centered methods focused on rote learning and memorization 
must be abandoned in favor of student-centered and task-based approaches to learning. However, many parents and 
conservative citizens are concerned with the maintenance of objective educational standards based on testing, which 
favors a more traditional approach.  Traditional education, also known as back-to-basics, conventional 
education or customary education, refers to long-established customs that society traditionally used in schools.  
Some forms of education reform promote the adoption of progressive education practices, a more holistic approach 
which focuses on individual students' needs and self-control. In the eyes of reformers, traditional teacher-centered 
methods focused on rote learning and memorization must be abandoned in favor of student-centered and task-based 
approaches to learning. However, many parents and conservative citizens are concerned with the maintenance of 
objective educational standards based on testing, which favors a more traditional approach. 
 

Abstract: The purpose of this paper is to features of the traditional methods of teaching as well as  e-teaching and 

to suggest other useful teaching methods that can be attempted in imparting knowledge to the students. Basically 

teaching must includes sharing of information. Finally, a teacher tries his best to impart knowledge as the way he 

understood it. So, any communication methods that serve this purpose without destroying the objective could be 

considered as innovative methods of teaching. The use of innovative methods in educational institutions has the 

potential not only to improve education, but also to empower people, strengthen governance and stimulate the 

effort to achieve the human development goal for the country. 
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