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Abstract:

Distributed computing system consists of number of independent complters located at different locations. These computers
may become faulty or unresponsive at any paint of time. Such fallures will affect the overall performance of the distributed
system. Thus, it becomes necessary to detect such faulty computers or nodes. This paper proposes a new adaptive fault
diagnosis algorithm namely, Coordinator-based Adaptive Fault Diagnosis algorithm for distributed systems. It uses an
innovative technique where a coordinator pair supervises and detects the faulty nodes in the system. This is an adaptive fault
diagnosis algorithm for t-diagnosable system, where 't is the upper bound for the number of detectable faulty nodes in the
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executed at every node to defect the faulty nodes in the distributed computer network. The implementation of the proposed
algorithm on a small faboratory setup is presented in this paper along with the results.
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Abstract

Data science models, though successful in a large number of commercial
domains, have found limited applications in scientific problems that involve
complex physical phenomena. Most of these problems comprise of multi-
spectral data composites. Climate science and hydrology is one such
scientific domain that faces several big data challenges. Climate data poses
many challenges in research because of its spatiotemporal characteristics,
high degree of variance, and predominantly its physical nature. One such
challenging data in climate science and hydrology is precipitation data.
Precipitation data is vast, and generated at a fast pace from several
sources, but due to the lack of underlying principles, the models in data
science to address climatic issues such as precipitation are dysfunctional.
These challenges call for a novel approach that integrates domain
knowledge and data science models. To do so, the paper surveys an
evolving paradigm of theory-guided data science (TGDS). It is a new
paradigm in data science and analytics that aims to improve the
generalization of data science models and improve their effectiveness in
scientific discovery. The authors, through the survey, present the
challenges imposed by climate data, which is representative of the
precipitation data, and limitations of traditional data science methods. The
paper suggests a shift in data science practices to adapt theory-guided
data science for climate and hydrology domain of precipitation data, by

providing insights on TGDS, its models and approaches.
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Abstract

Agriculture being one of the main occupations in India, its contribution to the Indian economy
is expected to be significant. However, statistics show that the contribution made by the
agricultural sector to Gross Domestic Product (GDP) is comparatively less. Few main reasons
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A Urility Tool for
Persenalised Medicine Accessibility, analysis and mining knowledge from this textual data has become a very important

task. One such source is NCBI that houses a series of databases (PubMed) relevant to

biotechnology and bio-medicine. It is an important resourca for bioinformatics tools and services.

n this paper, a system is proposed that encases all the biomedical articles of PubMed as nesded

by bioinformaticians. Using machine learning and natural language processing, the tool aims at

I — assisting clinicians and biomedical researchers to understand and graphically represent the
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Abstract:

Social media today, has grown into a vital facet of modern human existence. A remarkable amount of the information
reaching us comes in the form of posts and messages on social media. As a result ofthe ever-growing social media, it has
turned into an essential scheme forviral marketing and influencing the masses. Hence, it becomes imperative to discern
how information spreads on such networks and how much. The methodology suggested in the Restrained-Susceptible-
Infected-Recovered (RnSIR) Model enables us to calibrate the spread of knowledge and material on networks. This paper
proposes an interface which uses the calculations given by the RnSIR model. Essentially, this interface prompts users to
give a network interaction data set as the input and outputs the information dispersion on inputted network. It uses the same
algorithms to do this as the RnSIR model.
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Abstract:

By etymology, the word viral stems from virus, a term used to describe the spread of effect of infectious symptoms across
organisms. On the internet, a piece of content can spread similar to a virus, making people infected as and when they come
in contact with it. The infection usually occurs when the user shares it, with its circle of friends and associates on a social
network. However, it is possible to predict the reach of information across a number of users in a directed network data set.
This is possible through the proposed interface which uses the calculations proposed in the Restrained-Susceptible-
Infected-Recovered (RnSIR) model. The interface accepts a data set as an input from the users whilst giving the percentage
of information spread in that network as the output The calculations at the interface back-end are done by using the same
algorithms as used by the RnSIR model, to select influential nodes and then calculate the said percentage using them with
the help of an algorithm. The interface poses to be useful for tracking the spread of information in a directed network for
social media marketing and peripheral tactics.
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Parameter-Controlled Gas Sensor System
for Sensor Modeling

Dipali Ramdasi and Rohini Mudhalwadkar

Abstract When a gas is passed over a chemically sensitive layer, its electrical prop-
erties change due to adsorption of gas molecules. This phenomenon is implied in
thin film sensors. To improve the sensitivity and selectivity of sensors, a parametric
modeling approach is preferred. In this, the parameters affecting sensor response are
varied, and the sensor response is acquired for developing a model based on variation
of parameters. The developed model suggests changes in sensor design and operat-
ing parameters, enhancing sensor performance for detecting explosives. A system in
which the parameters of temperature, cycle time, and gas concentration can be varied
is implemented using an embedded system approach. To facilitate the development
of model, the sensor response is made available in comma-separated values. Also, a
real-time plot of the sensor response is made available for identification of presence
of a nitroaromatic explosive.

Keywords Nitroaromatic explosive * Parametric model - Real-time plot

1 Introduction

The use of various types of explosives by terrorists to spread violence and unrest
among common people has motivated researchers to work on urgent and immediate
detection of explosives. When explosives are packed in metal containers, they can be
detected by metal detectors. Though this method is successful in case of landmine
and weapon detection, [1, 2] this has a limited scope in explosives packaged intelli-
gently. The timely detection of explosives and making them inactive is a challenging
task. Sniffer dogs are considered as one of the most reliable tools for the detection
of explosive vapors and compelled researchers to contribute in the area of electronic
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Abstract:

In this paper we present analysis and implementation of Discrete Cosine
Transform (DCT), Discrete Wavelet Transform (DWT) with “Symlet 4 (Sym 4)”
and “Biorthogonal 3.5 (Bior 3.5)” and Slantlet Transform. The DCT transforms
signal and images from spatial domain to frequency domain. The DWT
separates 1-D signal into approximate and detail information and 2-D signal into
four sub-bands LL, LH, HL, and HH. The Slantlet Transform is known as
orthogonal discrete wavelet transform. It separates 1-D signal into two sub-
bands approximate and detail information and 2-D signal into four sub-bands
LL, LH, HL, and HH respectively. In this paper we present decomposition and
reconstruction of 1-D signal (ECG) and 2-D signal(image) by using DCT, DWT
with “sym 4” and “Bior 3.5” and Slantlet Transform. Signal decomposition and
reconstruction is important tool for compression, watermarking and
steganography applications. The amount of distortion between input signal and
reconstructed signal and the quality of reconstructed signal is evaluated by
calculating statistical parameters. The quality of reconstructed signal by using
DCT, DWT and Slantlet Transform is measured by calculating statistical
parameters such as Mean Squared Error (MSE), Peak Signal to Noise Ratio
(PSNR) and Normalised Root Mean Squared Error (NRMSE) to analyse
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performance of all these transforms respectively. Our experimental results have
shown that MSE using DCT and Bior 3.5 is less than MSE using Slantlet
transform and Sym 4 respectively. Hence DCT and DWT with Bior 3.5 proves
better for signal decomposition and reconstruction than DWT with Sym 4 and
Slantlet Transform.
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I. Introduction

Transform is a mathematical operation that takes function or
sequence and maps it into another one. The transform of the
function may give additional or hidden information about original
signal, which may not be available obvious otherwise. The
mathematical transformations is the effective tool for solving
problems in many fields-ef science-engineering-area, and image

processing and imag
as compression, security, and analysis of different signals and
images. For this purpose variety of transformations are
introduced such as Fourier Transform(FT), Discrete Cosine
Transform(DCT), Discrete Wavelet Transform(DWT), Slanlet

Transform.
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done by comparing ANN output of both sensors. It will be useful to decide

whether person requires prescreening by other pathological techniques or not.
System classification's accuracy using pattern recognition neural network and

Elman neural network is maximum with the value of 88%.
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I. Introduction
Breath investigation have been utilized as a part of clinical
diagnostics, human breathed out breath contains different natural
and inorganic mixes like ammonia gas, carbon monoxide,
hydrogen sulfide, ethane, pentane, isoprene and so forth. These
mixes are biomarker of different perilous diseases like renal
disappointment, lungs illness, oxidation push, gastrointestinal
infection, metabolic scatters, diabetes and so forth. It is
preparatory analyze method and non-obtrusive, nondestructive,
minimal effort technique for location of those perilous infections.
The fundamental favorable position of breath examination is that
it can apply all age individuals with no hazard. Concentration of
these gases is estimated using distinctive strategies. Analysis of
individual relies upon quantitative estimation of gas. There are
sure disease Iocaolison t_ech_nniqge 0rri1 irr11t réol\iveaa%(l;r?ssible in
restorative diagn ﬂy (CT),

ign i
tics ﬂpe Computer Tomograp

Magnetic resonance imaging (MRI), mammography,
ultrasonography, X-beam for malignancy recognition. These

techniques are extremely costly and not effectively accessible to
individual who lives in village or country territory. Breathed out
breath analysis utilizing MOS sensors (electronic nose) utilizes
diverse gas sensors for estimating concentration of VOCs in
breath. Utilization of two gas sensor forestalls inaccurate analysis
of individual, if any of sensors gets broken or demonstrates
wrong readings. It is modest and simple strategy so moderate
and effortlessly accessible to economically backward individuals.
This technique isn't required all around prepared staff. When
equipment framework sets; diagnosis is done naturally after
breathed out breath of individual.
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Abstract:Piezoelectric Lead ZirconateTitanate (PZT) ceramics based acoustic transducers are
widely used in a multitude of applications as sensors and actuators. Different modeling
techniques are used by transducer designers to test the original designs without building costly
prototypes. The equivalent circuit of piezoelectric vibrator represented by Van Dykemodel is
used to plot the resonant curve. Based on the application, piezoelectric materials in the acoustic
transducers are subjected to a variety of environmental conditions. This results in the shift in the
resonant frequency. This paper reports the effect of change in temperature and pressure on the
thickness mode response of equivalent circuit of piezoelectric Lead ZirconateTitanate (PZT)
ceramic. The ranges considered are suitable for under water applications. With varying
conditions of temperature and pressure, the changes in resonant and anti-resonant frequencies of
the piezoelectric material are noted. Using these practically obtained values, parameters of the
model are computed and the shift in the resonance curve is observed for the conditions
considered. The values of resonant and anti-resonant frequencies obtained from the model
response match with those obtained experimentally for the given conditions. Other material
constants required for building realistic Finite Element Analysis models can be computed using
these practically obtained values of resonant and anti-resonant frequencies.

Keywords:Piezoelectric ceramic, Process parameter modeling,resonant spectra, thickness mode
vibration.

1. INTRODUCTION

Acoustic transducers which use Lead ZirconateTitanate (PZT) ceramic as the piezoelectric
material are widely used in various applications.Mathematical modelling plays an important
role in designing these transducers. It helps to meet the specifications in a shorter time [1]. The
Van Dykemodelwhich represents the equivalent circuit of piezoelectric vibratoris used to plot
the resonant curve [2-4]. Accuracy of the model depends on the accuracy of the material
properties. These properties depend on process conditions prevailing in the given application.
Therefore the useful approach would be to characterize the materials under the exact conditions
of their use. The results thus obtained can be used in designing the transducers [5]. Acoustic
transducer used for underwater applications is subjected to considerable temperature and
pressure variations below the surface of water [6-9]. PZT is the most commonly used
piezoelectric material. This material has been a subject of intensive investigation and study of
change in its material constants with temperature and pressure is widespread [ 10-13]. In most of

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.
Published under licence by IOP Publishing Ltd 1
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Abstract. Many countries have experienced terrorist activities and innocent people have
suffered. Timely detection of explosives can avoid this situation. This paper targets the
detection of Nitrobenzene and Nitrotoluene, which are nitroaromatic compounds possessing
explosive properties. As direct sensors for detecting these compounds are not available,
Polyaniline based thin film sensors doped with palladium are developed using the spin coating
technique. The response of the developed sensors is observed for varying concentrations of
explosives. It is observed that zinc oxide based sensor is more sensitive to Nitrotoluene
exhibiting a relative change in resistance of 0.78. The tungsten oxide sensor is more sensitive
to Nitrobenzene with a relative change in resistance of 0.48. The sensor performance is
assessed by measuring the response and recovery time. The cross sensitivity of the sensors is
evaluated for ethanol, acetone and methanol which was observed as very low.

1. Introduction

Every country is experiencing terrorist activities and the destruction caused by explosives is well
known to all of us. Among hundreds of types of explosives, the use of nitroaromatic explosives is very
common. Mixtures with Nitrobenzene (PubChem CID 7416), 4 Nitrotoluene (PubChem CID 7473),
are found to be highly explosive of high sensitivity and detonation velocity. Also, mixtures with
Nitrobenzene are spark detonable and pose a severe hazard to mankind. [1] The lon Mobility
Spectroscopy, Mass Spectrometry, Infrared Spectroscopy and Raman Spectroscopy are some of the
common spectroscopic methods used for explosive detection in-house as described by several
researchers [2, 3, 4, 5]. Though these methods are accurate, their use is confined to laboratories. These
methods are time consuming and skilled personnel are required to handle these equipment. Though
commercially available sensors exhibit a good sensitivity and selectivity, sensors for detecting
Nitrobenzene (NB) and Nitrotoluene (NT) are not available. Considering the explosive properties of
these compounds, this work aims at developing low cost laboratory developed sensors for detection of
Nitrobenzene and Nitrotoluene.

For detection on the field, research on various sensors is being carried out. One of the popular
sensors is the metal oxide sensors as suggested by Gardener [6]. Many scientists and engineers have
studied metal oxide thin films as electronic materials due to their semiconducting behavior, structural
simplicity and low cost [7, 8, 9]. These sensors exhibit change in its electrical properties (typically

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
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NUMERICAL ANALYSIS OF FLOW THROUGH PIPE WITH
TWISTED TAPE INSERT
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ABSTRACT

The present study reports the numerical analysis of flow and
heat transfer in a pipe with full length twisted tape insert. The
investigation is carried out for five different twist ratio of 4, 5, 6,
8 and 10 at 100 < Re < 1000. The variation of tangential and
radial velociry, of fluid with twist rario and Reynolds number is
studied. The variation of friction factor and Nusselt number with
Reynolds number for different twist ratios is also presented, The
heat transfer enhancement due to insertion of twisted tape mainly
comes from the secondary flow. The tangential and radial com-
ponent of the velocity in flow can be regarded as secondary fluid
mortion. The secondary flow affects the thermal boundary layer
inside the tube which increases the heat transfer. The correla-
rions for prediction of friction factor and Nusselt number based
on the numerical data are propesed.

NOMENCLATURE

A Area of Cross Section

a Void Fraction

D Diameter of the tube (m)

ﬁ f Friction Factor

H Twist pitch length (m)

h Convective heat transfer coefficient (W/(m? K))
k Thermal conductivity of the material in (W/(m K))
L Tube axial length (m)

Nu Nusselt Number
p Static Pressure (N/m?)
Pr Prandtl Number

q Heat Flux (W/m?)

Re Reynolds Number

T Temperature (K)

u,v,w Components of velocity vector (m/s)

V. Velocity (m/s)

V,,Ve,V: Components of velocity vector (ms)

x,y,z Components of Cartesian coordinates (m)

& Thickness of the tape (m)

4 Dynamic Viscosity (N s/m?)

MAM

C.M. Sewatkar”
College of Engineering Pune,
Pune, Maharashtra, India
cms.mech@coep.ac.in

p  Density (kg/m®)

@ Temperature Difference (T —T) (K)
& Temperature Difference (7, — T(K)
w  Wall Side

b Bulk Fluid Value

1 INTRODUCTION
High cost and scarcity of energy have resulted in an in-
creased cfforts aimed at producing more efficient heat exchang-
ers. Efficiency of heat exchangers can be increased using heat
transfer augmentation techniques. One of the most favorable
heat transfer augmentation technique is generating swirl flow by
insertion of a twisted tape because the tape is inexpensive and
can be easily employed to the existing system. The presence of
twisted tape directs towards mixing of the flow streams, leading
to greater convective heat transfer.
Twisted tapes are metallic strips twisted along their longitu-

dinal axis at desired dimensions. Insertion of these steps, pro-
vides simple passive heat transfer augmentation by introducing
the swirl to the flow and decreasing the thickness of the boundary
layer. Twisted tape inserts force the fluid to follow a helical path
rather than a straight. This results in increased convective heat
transfer coefficient between the tube and the fluid. The other rea-
son for this increased heat transfer are the higher velocity in the
case of helical flow than in the case of straight flow. Moreover,
the helical path induces a secondary flow causing greater mix-
ing. The centrifugal force field due to the helical flow increases
the heat transfer rate when the heat is transferred from the tube
surface to the fluid. This is due to the greater mixing resulting
from the displacement of the lighter and hotter fluid from the
tube wall by the denser and colder fluid from the core splashed
to the tube wall. The twisted tape itself provides an additional
heat transfer surface by acting as a fin. Twisted tapes are widely
investigated by many researchers since twentieth century. Smith-
berg and Landis [1] in their experimental study revealed that the
twisted (ape converts straight (low passage inlo two semicircular
helical passages. The swirls produced by the flow alters the near
wall velocity and temperature profiles. These effects are predom-
inantly responsible for heat transfer enhancement. The perfor-
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ABSTRACT

A simple system or mechanism for engine Oil (lubricating oil) deterioration monitoring is a
need. As engine oil is an important element in I C engines and it is exposed to various strains
depending on the operating conditions. If it becomes contaminated with dirt and metal

particles, it can become too thick or thin and loses its protective properties, leads to

unwanted friction. In turn, to avoid an engine failure, the oil must be changed before it loses Figure

: . ' . . . . , Creation
its protective properties, which may be harmful to engine which deteriorates vehicle Eorrmatt inf g
performance. At the same time, changing the lubricant too early, cause inefficient use of Bring your

research
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reasons. Hence. it will be always helpful to know the quality of the oil under use. With this visually

already depleting resources, also unwanted impact on the environment and economic
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ABSTRACT

In the developed and developing countries availability of drinking water is the main priority

of human being. Fresh water found in rivers, lakes, and ground water constitutes just 3% of
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water on earth and remaining as hard water. Soft water which is useful for drinking is in
shortfall. This research is an attempt to haunt solar energy to desalinate hard water into

portable water to add advantage of renewability. A solar thermal desalination system has

\ " APL Ener
been proposed whereby heat from solar energy is utilized for heating hard (salt) water which >

is passed through evacuated tube collector. The steam thus formed is passed through a Open, quality
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Abstract:

The respiratory system raie 15 an assenbial sagn used to kesp an eye on the progresswan of heelth issues and an sbnormak
breathing rate s an imponant marker of severe health issues, &5 it's far modulated by the fluctuabons of the sumonomes nervous
system {ANS]. i performs the important pan in the detection of Sleep-associated respiration disorders like sleep apnea, siress
l=vel festing. and ois of different applications. Here, respirgiony signal i= exiracted from ECG called as EDR using Kemnsl PCA
algorithm. KPCA with a combination of diferent kemets give good quality surmogats respratony sagnals. Cross-Comelation
coefiicient (c) and Magniiude squared coherence coefiicient (msc) are utilized as evaluation parameters. RBF kemel gives
better EDR signals than other kemnels with c=0.82 and mso=0.08. Support Vector Machine (5WM) classifier is employed for
detection of noomal and diseased sampde. SWM results Pedformance measures &85 the socuracy=40.8%, sansitivity = B006%,

and specificity=T3.E%.
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Abstract:

The respiratory system raie 5 an essenial sign used to keep an eye on the progression of health issues and an abnormal
breathing rate is an imporiant marker of severe health issues, as its far modulated by the fluciuabons of the swmonomec nenous
system (ANS). it performs the mmportam part m the detecton of Sleep-associated respration disorders like sleep apnea, stiress
level testing. and lots of different applications. Here. respiratory signal is exracted from ECG calied a= EDR using Kemel PCA
algonthrm, KPCA with 3 combination of different kermels gve good guality surrogate respiraiory ssgnals. Cross-Correlation
coefficent (o) and Magniude squared coherence coeficient (msc) are utilized &8s evaluation parameters. REF kermel gives
lbetier EDR signals than other kemnets with c=0.82 and msc=098. Support Vector Machine {5%Wh) classifier 1= employed for
detection of normal and dissased sample. 5wk results Perormance measures &s the accuracy=420.6%, sensiivily = B0.6%,
and specificiy=T9.6%.
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