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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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 Metadata
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
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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 of science, engineering area, and image
processing. Transformation plays important role in signal
processing and image processing in variety of applications such
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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Abstract:
Human body includes unstable natural mixes (VOCs-volatile organic
compounds) which can be biomarkers of different diseases. It is circuitous,
modest, quantitative and prescreening method utilized for detection of
dangerous gases in breathed out breath. In this way, it can be generally utilized
in rural zones. Concentration of ammonia gas exhibit in breathed out breath is
an early recognition of renal disappointment. Early discovery is required for
lessening death rate related with it. For precise diagnosis, two sensors are
utilized for measuring of ammonia gas in breathed out breath. Abnormality
detection in individuals will be done by classifying breath samples using
different artificial alternatives. Features are extracted from each sensor
response of samples. Artificial Neural Network (ANN) with different training
functions is applied to extracted features for classification. Final analysis is
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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 location techniques right now accessible in
restorative diagnostics like Computer Tomography (CT),
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
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Abstract:
Aerial video surveillance plays an important role in gathering the information for
the public as well as military applications. Now-a-days cameras used for
capturing video are of high quality, but because of the unintentional movement
of cameras, the video gets unstabilized. The main aim of the video stabilization
is to remove the unintentional motion and shakiness in the videos and preserve
the desired motion. In this approach, speeded up robust features (SURF) and
scale-invariant feature transform (SIFT) methods are used to detect and match
the feature points of interest. The outliers and noise are removed using
RANSAC, while affine transform is used to estimate the motion of the interest
points. Finally, the video gets stabilized by compensating the global motion
points obtained by the affine transform. These approaches for video
stabilization show promising results in terms of Inter Transformation Fidelity
(ITF) values for SURF and SIFT algorithms.
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Abstract:
The purpose of the sign language recognition system is to establish
communication with people having hearing and speech problem. The proposed
system is implemented for recognition of 0-9 digits. In this paper, we compare
the performance of two methods i.e. contour-SVM based method and
convolutional Neural Network (CNN) method under different conditions like
rotation, scaling with a constant background. These methods are applied on
three standard databases-SLD, ASL and ASL-FS. In the contour-based
method, we find the contour and draw convex hull. Gestures are recognized on
the basis of length and angle of convex hull and SVM is used for classification
purpose. CNN based method uses five convolutional layers are used to classify
the digit data. The proposed algorithm achieves accuracy 69% for contour-SVM
and 98.31% for CNN based approach.
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