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Abstract

In this work, nanocellulose was extracted and fibrillated from wooden saw dust of Malaysian
wood. The fibrillation of cellulose nanoparticles was done by two major steps such as chemical
pre-treatment and acid hydrolysis. Firstly, the saw dust was pre-treated with alkali, and then
de-waxing of saw dust was done. Then cellulose was extracted. Finally, it was chemically
washed etc. The extracted chemically purified cellulose was further treated with acid hydrolysis
process and then fibrillated into nanofibres by using high intensity ultrasonication. After the
fibrillation process of nanofibres, some basic characterization process were adopted for
determination of presence of functional groups, morphology, shape and size etc. by FTIR, FE-
SEM, EDS and XRD. The FTIR result indicated that lignin and hemicelluloses were eliminated
from cellulose. The XRD result showed that the crystallinity was approximately 61.64% and
diameters of fibres ranged from 8 to 20 nm. The EDS result confirmed that nanocellulose
particles contain carbon and oxygen as main component.

Keywords: Saw dust, chemical treatment, ultrasonication, nanocellulose, nanocomposite
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INTRODUCTION

Cellulose is a naturally occurring bio-polymer
which is extracted from various types of natural
sources like roots, leaf, stem of trees and plants,
domestic waste and agro-industrial residue etc.
Nowadays cellulose is widely used in many
fields and industries for different kinds of
applications because of its availability, bio-
compatibility, bio-degradability and
sustainability [1]. Nowadays nanocellulose has
gained more attention by researchers due to
their exceptional mechanical properties (high
specific strength and modulus), large specific
surface area, low coefficient of thermal
expansion, high aspect ratio, environmental
benefits, low cost and widely used in medicine
and pharmaceuticals, electronics, composite
materials, construction and industries etc [2].
But their major application are used in the field
of composite materials, where nanocellulose
are used as reinforcing agent in matrices of
polymer, which enhance the mechanical

strength as well as thermal barrier properties of
composites.

The major sources of cellulose are wood,
soybean, wheat straw, rice husk, lemon, maize,
coconut husk fibre, banana rachis, sisal and
many other natural products [3]. But extraction
of cellulose from these natural products is a
very complex and it involve various chemical
processing steps like alkali treatment, de-
waxing of sample, extraction of cellulose, acid
hydrolysis and ultrasonication of cellulose. In
all these chemicals processes de-waxing and
extraction of cellulose is very essential. De-
waxing is very long and time-consuming
process but major advantage of this process is
removal of wax/oily liquid from the sample of
products. After that one more important process
is extraction of cellulose, where some
chemicals can be used for removal of lignin
from the sample in order to obtained pure
cellulose [4].
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The present investigation is concerned with a two dimensional axisymmetric problem in a homogeneous
isotropic micropolar porous thermoelastic circular plate by using the eigen value approach. The Laplace and
Hankel transform are used to solve the problem. The expression of displacements, microrotation, volume fraction
field, temperature distribution and stresses are obtained in the transformed domain subjected to thermomechanical
sources. A computer algorithm is developed for numerical computations. To obtain the resulting quantities in a
physical domain, a numerical inversion technique is used. The resulting quantities are depicted graphically for a
specific model. Some special cases are also deduced.

Key words: micropolar porous thermoelasticity, eigen value, Laplace and Hankel transforms, thermomechanical
sources.

1. Introduction

The theory of micropolar elasticity developed by Eringen [1] aroused much interest because of its
possible utility in investigating the deformation properties of solids for which the classical theory is
inadequate. The micropolar theory is significantly useful for investigating materials consisting of bar-like
molecules which exhibit microrotation effects and support body and surface couples. A special micropolar
material was fabricated in which a uniformly distributed rigid aluminium shot was cast in an elastic epoxy
matrix by Gauthier [2] and the values of the relevant parameters based on specimen of aluminium-epoxy
composite were investigated.

The linear theory of micropolar thermoelasticity was developed by Eringen [3] and Nowacki [4] to
include thermal effects. Touchert ef al. [S] developed the linear theory of micropolar thermoelasticity in
which Duhamel-Neumann analogy is extended to micropolar materials and the thermoelastic problem is
reduced to a corresponding isothermal one with body forces and couples. Boschi and Iesan [6] investigated
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Abstract In this paper, based on fourth order Ostrowski method, we derive an optimal eighth order iteration
scheme for obtaining simple roots of nonlinear equations using Lagrange interpolation and suitable weight
functions. The scheme requires three evaluations of the function and one evaluation of the first derivative
per iteration. Numerical examples are included to confirm the theoretical results and to show the competitive

performance of the proposed iteration scheme.

Keywords nonlinear equations; Ostrowski method; Lagrange interpolation; order of convergence; efficiency

index
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1 Introduction

Solving nonlinear equations is one of the most important problems in numerical analysis!®26,

A great importance of this subject has led to the development of many iterative methods.
Throughout the paper, we consider iterative methods to find a simple root « i.e. f(a) =0 and
f'(a) # 0 of a nonlinear equation f(z) =0, where f: I C R — R for an open interval I.

Newton method is probably the most widely used algorithm for the calculation of a;, which
1S glven as

f ()
Tht1 = T — . (1)
f' (@)
This method has quadratic convergencel26:36 and requires two evaluations per iteration namely

f and f'.

As the order of an iterative method increases, so does the number of functional evaluations,
which increases cost of method also. The efficiency index!*!! of the method gives a measure of
the balance between these quantities and is defined by p'/™, where p is the order of the method
and n is the number of functional evaluations per iteration. The major aim in category of
iterative methods is to develop most efficient methods. Kung and Traub[?! introduced the idea
of optimality that order of a method cannot exceed optimal order 2"~!. Among the category
of two-step methods requiring three functional evaluations, a method of optimal order four
would be constructed and in case of three-step methods requiring four functional evaluations,
an optimal formation is the construction of eighth order methods.

The famous Ostrowski method[?”] is an example of two-step fourth order optimal method,

Manuscript received June 18, 2015. Revised June 22, 2017.
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Abstract

Purpose — The purpose of this paper is to investigate a two dimensional problem of micropolar porous
thermoelastic circular plate subjected to ramp type heating.

Design/methodology/approach — Three phase lag theory of thermoelasticity has been used to formulate
the problem. A numerical inversion technique is applied to obtain the result in the physical domain.
The numerical values of the resulting quantities are presented graphically to show the effect of porosity and
dual phase lag model. Some particular cases are also presented.

Findings — The Laplace and Hankel transforms are employed followed by the eigen value approach to obtain
the components of displacements, microrotation, volume fraction field, temperature distribution and stresses
in the transformed domain.

Originality/value — This paper fulfils the need to study the two-dimensional problem of micropolar porous
thermoelastic circular plate subjected to ramp type heating.

Keywords Dual phase lag model, Eigen value approach, Laplace and Hankel transform,
Micropolar porous thermoelastic
Paper type Research paper

1. Introduction

Eringen and Suhubi (1964) and Suhubi and Eringen (1964) presented a general theory of
non-linear microelastic continuum in which the balance laws of continuum mechanics are
supplemented and the intrinsic motions of the microelement contained in a macro-volume
are considered. The micromorphic continuum theory was developed by Eringen (1965) as an
extension of the theory introduced by Eringen and Suhubi (1964). A micromorphic
continuum is a collection of material particles which can undergo classical motion and
deform. The deformation of material is assumed to be affine. Thus, every material point in
this body possesses 12 degrees of freedom: three for macro motion and nine for
micromotion. Eringen (1966a,b) established theories for a subclass of micromorphic
materials show microrotational effects and microrotational inertia.

The theory of micropolar elasticity was extended to include thermal effects by Nowacki
(1966a, b, ¢), Eringen (1970), Tauchert et al (1968), Tauchert (1971), Nowacki and Olszak (1974).
Sherief (1986) obtained the solution of the problem of determining the stress and temperature
distributions with a continuous heat source in an infinite elastic body by using Laplace
transform technique governed by the equations of generalised thermoelasticity. One can refer
to Dhaliwal and Singh (1987) for a review on the micropolar thermoelasticity and a historical
survey of the subject, as well as to Eringen and Kafadar (1987) in the Continuum Physics series,
in which the general theory of micromorphic media has been summed up.
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PLANE STRAIN PROBLEM IN A ROTATING
MICROSTRETCH THERMOELASTIC SOLID
WITH MICROTEMPERATURES

Praveen Ailawalia, Sunil Kumar Sachdeva,
and Devinder Singh Pathania

ABSTRACT. A two-dimensional problem in an infinite microstretch thermoe-
lastic solid with microtemperatures subjected to a mechanical source is stud-
ied. The medium is rotating with a uniform angular velocity ). The normal
mode analysis is used to obtain the exact expressions for the component of
normal displacement, microtemperature, normal force stress, microstress ten-
sor, temperature distribution, heat flux moment tensor and tangential couple
stress. The effect of microrotation and stretch on the considered variables are
illustrated graphically.

1. Introduction

The dynamical interaction between the thermal and mechanical response has
great practical applications in modern aeronautics, astronatics, nuclear reactors,
and high-energy particle accelerators. Classical elasticity is not adequate to model
the behavior of materials possessing internal structure. Furthermore, the microp-
olar elastic model is more realistic than the purely elastic theory for studying the
response of materials to external stimuli. Eringen and Suhubi [1] and Suhubi and
Eringen [2] developed a nonlinear theory of micro-elastic solids. Later Eringen [3-5]
developed a theory for the special class of micro-elastic materials and called it
the “linear theory of micropolar elasticity”. Under this theory, solids can undergo
macro-deformations and micro-rotations. Eringen [6] developed a theory of thermo
microstretch elastic solids in which he included microstructural expansions and con-
tractions. The material points of microstretch solids can stretch and contract inde-
pendently of their translations and rotations. Microstretch continuum is a model
for Bravais lattice with a basis on the atomic level and a two phase dipolar solid
with a core on the macroscopic level. For example, composite materials reinforced
with chopped elastic fibres, porous media whose pores are filled with gas or inviscid

2010 Mathematics Subject Classification: T4F05; 74E10; 74F10.
Key words and phrases: thermoelasticity, microstretch, microtemperature, rotation, normal
mode analysis.
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Effect of mechanical force along the interface of
semi-infinite semiconducting medium and
thermoelastic micropolar cubic crystal

Praveen Ailawalia®, Sunil Kumar Sachdeva?? and Devinder Singh Pathania*

Abstract: The present investigation deals with the two-dimensional deformation in
a thermoelastic micropolar solid with cubic symmetry at the interface of the semi-
infinite semiconducting medium under photothermal theory. A mechanical force is
applied along the interface. The analytic expressions for the components of normal
displacement, temperature distribution, normal force stress, and tangential couple
stress for a thermoelastic micropolar solid with cubic symmetry have been obtained
using normal mode analysis technique. The effect of anisotropy, microrotation, and
thermoelasticity on the derived components have been depicted graphically.

Subjects: Science; Mathematics & Statistics; Applied Mathematics; Engineering &
Technology

Keywords: thermoelasticity; cubic symmetry; semiconducting; photothermal; normal mode

1. Introduction

A micropolar continuum is a collection of inter-connected particles in the form of small rigid bodies
in which materials’ deformation is determined by both translational and rotational motion. In such
type of motion, the force at a point of the surface element of the body is completely characterized

ABOUT THE AUTHORS

The author, Praveen Ailawalia working as a
professor at Maharishi Markandeshwar University,
Sadopur, Ambala, Haryana (India) is actively
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research papers. The research problem discussed
in the paper helps in analyzing the behavior of a
medium with temperature changes if the medium
undergoes deformation due to a mechanical force
applied at the interface of two media. The results
obtained in the paper may be applied to various
geological problems which involves sources
acting in the medium. The problem can be further
discussed in case of thermal sources and internal
heat sources applied in the medium or along the
interface of two different media.

PUBLIC INTEREST STATEMENT

Studying the two-dimensional deformation

due to a mechanical force in a micropolar
thermoelastic cubic crystal is very useful in the
study of earthquake engineering, seismology, and
volcanic eruptions. It helps us to study the effect
of anisotropy, microrotation, and temperature
changes in the medium and the deformation
caused in the medium due to a mechanical force.
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methods with dynamics
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Abstract In this paper, we present a family of eighth order methods for solving nonlinear
equations. Formula is composed of three steps, namely; Newton iteration in the first step and
weighted-Newton iterations in second and third steps. Hence the name weighted-Newton
methods. In terms of computational cost, the family requires three evaluations of function
and one of first derivative. Therefore, it is optimal in the sense of Kung—Traub conjecture and
has efficiency index 1.682 which is better than that of Newton method of efficiency index
1.414 and many other higher order methods. Numerical examples are considered to support
that the method thus obtained is competitive with other similar robust methods. Moreover,
basins of attraction are presented to demonstrate the performance in complex plane.

Keywords Nonlinear equations - Eighth order convergence - Weight function technique -
Computational efficiency - Basins of attraction
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PERFORMANCE ANALYSIS OF DWT BASED OFDM SYSTEM USING SRRC FILTER IN MOBILE WIMAX OVER FADING ENVIRONMENT

Harpreet Kaur, Maroj Xumar, 4jay K. Sharma, Harjit P Singh
ABSTRACT

Favelats amid its capability to provide simultaneous imformation fn both time and frequency doman, along with minimization of interference and improved bandwidth efficiency, Is considered broadly as an efficient approach to replace fust Fourter transform (FFT) in the comventional
orthogonal frequency division ultiplexing (OFDM) systems. Efficient filter pulses are employed spectrally in such systems in order to mitigate the effect of inter-symbol interference (ISI) as well as satisfy the bandbwicith Iimitations imposed by the multipath fading charnels. In this paper,
SRRC pulses are emploved as transmit and receive filters to perform matched filtering in the wavelet based OF DM system of mobile worldwide mteroperability for microwave access (Wime) that facilitate to meat higher data rate demend along with reducing the probability of errors at
the receiver. The physical layer performance of this simulated system is measured and compared in terms of bit error rate (BER) by varying signal to noise ratio (SNR) for different modulation techniques under wireless chamel with realistic multipath fading and noisy conditions with

path-loss model spacifications in @ semi-urban environment. The simulation outcoms rates significant imp inBER which fates to enhance the performance of the physical laver in mobile Wimax under realistic environmant conditions for various modulation
schemes. Performance analysis by varying certain parameters of SRRC filter is also rated to measure its 7 The simulation mode! s developed in MATLAB.
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Abstract: The wireless sensor networks are the decentralized
rvpe of network which sense data and pass sensed information to
base station. The netwerk is deploved on the far places and size
of the sensor nodes @5 very small dwee to which energy
consumption, quality of service 15 the major issue of the
network. The data which is sensed by the sensor networks are of
low fresuency due to which network interferences affect the
network, In this work, the adaptive modulation scheme is
proposed which is based on PCA algenthm which szlects best
modulation signal o incease frequency of the data. The
proposed and existing algonthm is implamented m MATLAB
and results are analyzed in terms of various parameters.

Keyweords: WSHN, Modulaton, PCA, 3VM

L INTRODUCTION

Wireless sensor network 15 a collection of nodes that are
organized m a cooperative network. These nodes are the sensor
nodes which communicate over the wireless medinm, All zensor
nodes use the direct transmission or multi-hop transmission to
conummicate with the base station becanse all senser nodes are
immobile, Sensor nodes sense conditions at different locations at
a fixed rate and always have data to send to the base station.
Sensors are nsed in heating, ventilation and air conditionmg efe.
Hundreds of sensors are used m these systems by using wires
[1]. The cest of wirng can be a few Inmdred of dollars. The
mstallation of these wires is more difficult for accessing
conditions and their reconfiguralality. For reducing cost and
provide easy reconfigeration, replace the wired semsors with
wireless sensors. Wireless sensor nodes can improve the quality
and coverage of sensor networks. To enhance the system
capability, add more sensor nodes with multiple nwodalities,
802,11 1 pre-cxisting so sensors could be deploved easily
without modifring data distibution infrastractare [2]. So we can
use sensors in remote locations, incuding outdoor environment,
To add the new sensors and utilize higher data rate sensors is
directly proportional to maximum data rate supported by the
plivsical channel, Adaptive modulation is a method to provide
balance between Bit Emor Rate and spectral efficiency. It is
possible to make more effective use of adaptive modulation in a
slowly varying fading channel with the noise based on SMNE
estumation [3], Phase of high gain of power or lower fading wall
myprove the SNE which allow the higher modulation schenwes to
be worked with less probability of error [4] On the other side

phase of greater bet the fading will detenorate the SNR and
force us to work with lower modulation method i order o
make transission mere effective. In wireless comummication
Adaptive  modulation  or  Link Adaption  indicates  the
identification of the coding modulation and signals and protocol
parameters depends on the circumstances of radio link [5].
Adaptation Modulation and Coding (AMC) bhave offered a
different link adaptation method that promises to raise the
overall system capacity. AMC provides the flexibility to match
the moedulation coding method to the average channel conditions
for each user. With Adaptation Moduolation the power of the
transmitted signal 1s held constant over a frame interval and the
modulation and coding format 15 changed (o match the current
received signal quality or channel conditions [6) I a system
with AMC users close to the Node B are typically assipned
higher order modulation with higher code rates {e.g. 64 QAM
with E=3/4 turbo codes) but the modulation-crder and/or code
rate will decrease as the distance from Node B increases.
Literature Beview

Katayoun Sohrabi, etal (2011) presented m this paper [7)
algorithms for wireless sensor network which is a self-orgamzed
networks, in this larger mumber of static nodes with highly
comstraimed energy resources. In wireless sensor networks some
protocols which supported the slow mobility by a subset of the
nodes, epergy  efficient routing, and formation of sensor
networks for camving out cooperative signal processing
fimerions among a set of the nodes. Wireless sensor networks
used for such applications as swveillance, widespread
environmental sampling, security and health monitoring.

Yu Cheng et al. (2012} presented in this paper [8] a
theoretical analysis of the maximnmm throughput of & wireless
mesh backhaul network that 15 achievable over a practical carrier
sense multiple access with collision avoidance (CSMAMCA)
medium access control (MAC) protocol. They resort to the mult
commeodity flow (MCF) formmdation auwgmentad with the
conflict-graph constraints, a novel approach to take info account
the collision overhead m the distributed CSMA/CAMAC, N5-2
stmulation results are presented to demonstrate the tightmess of
the upper and lower bounds that are newly developed, compared
to those based on the MCF formulation assummg a slotted
systern and centralized schedulmg.

Oszama Youmis etal (2012) proposed in this paper [9] a
distmbuted clustering approach for long-lived ad-hoc sensor

INTERNATIONAL JOURNAL OF RESEARCH IN ELECTRONICS AND COMPUTER ENGINEERING
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Secure Channel Establishment Algorithm for Isolation of
Selective forwarding Attack in MANET

Hardeep Singh’, Vinay Chopra’
'Student
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Abstract: The mobile ad-hoc network is the decentralized
type of network in which mobile nodes join together and start
communicating with each other, To establish path from source
to destination various type of routing protocol arc used which
are broadly classified into reactive. proactive and hybrid type of
routmg protocols, The AODV is the best performing routing
protocol in terms of routing overhead etc. Duc to scif
configuring nature of network malicious nodes enter the network
which are responsible to trigger active and passive attacks. The
selective forwarding attack is the active type of attack in which
malicious node is present in the path which drop some of the
packets and some packets are forwarded to destination. In this
paper. novel technique has been proposed which detect and
isolate malicious nodes from the network. The simulation of
proposed technique is done in NS2 and it performs well in terms
of various parameters

Keywords: AODV, MANETs, Achve, Passive, Selective
forwarding attack

L INTRODUCTION

Wireless communication is the level at which the transfer of
user data over a distance without the use of “wired" or electrical
conductor. The term “wireless” referred to tele-communication.
Communication between two or more device can be within the
short range or may be thousands of kilometers range. Wircless
Networks term is refers to a kind of networking that does not
require cables to connect with devices durmg communication
[1]. Radio waves are used for transmission at physical level.

The distributed (but wired) sensor network produces local
observations using short-range sensors. While the system 1s
temporally continuous, it is spatially sparse. and therefore
cannot be used ro sense phenomena at a greater resolution than
several miles. MANET stands for Mobile Ad hoc Network. It is
a Tobust infrastruchure less wireless network. It can be composed
either by mobile nodes or by both fine-tuned and mobile nodes,
Nodes are arbitrarily connected with cach other and composing
arbitrary topology. They can act as both routers and hosts [2].
They bhave ability to self-configure makes this technokogy
opportune for provisionmg commmmication to, for example,
disaster-hit areas where there is no communication infrastructure
or in emergency search and rescue operations where a network

connection is exigently required. In MANET routing protocols
for both static and dynamic topology are utilized. To transfer the
data between source and destination it follows a routing
technique. A mobile host may not be communicate with the
destination node directly in a single hop nerwork design, in this
view it should occur the multi hop scenario, where the packets
can be sent through several nodes which acts as the intermediate
between source and destination [3].

Routing protocol specifies how to communicate with the help
of routers. It shares information among mtermediate nodes then
with the whole network. It helps to search shortest route from
source to destination. There are a variety of attacks possible in
MANET. The attacks can be classified as active or passive
attacks, internal or external attacks, or different attacks classified
on the basis of different protocols. A passive attack does not
disrupt the normal operation of the network. The attacker only
snoops the data exchanged m the network without altering it [4].
It includes Eavesdropping, jammung and traffic analysis and
monitoring. In case of active attacks. the attacker attempts to
alter or destroy the data being exchanged in the network. This
attack dismpts the normal functioning of the network, Active
attacks can be mtemal or external. External attacks are carried
out by nodes that do not belong to the network. Internal attacks
are from compromised nodes that are part of the network
Selective Packet drop attack is the type of denial of service
attack [5].

Packet droppmg attack 1s lmmched on the forward phase. So
it is very complex and difficult to isolate. This attack is very
casy to perform but very difficult to detect it. Selfish node also
drop packet in ther different ways. They drop packets only to
save their resources not damage any other nodes, Selective
forwarding attacks may damage some mission of applications.
Selective Packet drop is only possible when jamming attack 1s
unsuecessfal [6]. Once the packet is expected by the
compromised node, it can examine the packet headers,
categorize the packet. and decide whether to forward it or not.
This action is known as misbehaviour. Selective policy known
as the Jellyfish attack which is a compromised node that is
occasionally drops a small part of consecutive packets and can
be efficiently reducing the thwoughput of a TCP flow to near
zero.
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Abstract - RFID based applications used tagging and
tracking of objects for tag and reader in IoT. RFID enables
identification from distance, unlike earlier barcode
technology. RFID system is vulnerable to various security
threats and attacks. The aim of our paper is to make a
hybrid technigue by combining Fast Fourier Transform
(FFT) and Deoxyribonucleic acid (DNA) sequence
operations.Our proposed technique is different from existing
technique in the sense that we are combining two
encryption method techniques instead of concentrate on
single technique. Our proposed hybrid technique is highly
secure and it leads to performance gains when it compare to
the existing technique experimentally.

Key Words: RFID, Authentication protocol, Internet of
things, FFT, DNA
1. INTRODUCTION

In a wireless network, during communication between
two entities security is a major issue. While
communicating, there is a secure connection between two
entities when no third party interrupts communication
and not even secretly listen the conversation. To protect
this conversation between sender and receiver from being
accessed by unauthorized users, cryptography method can
be used. In cryptography, process of encryption occurs
while scrambling of plain text into cipher text and then
back again is decryption. The proposed hybrid FFT-DNA
scheme is applied on RFID authentication protocol.

Radio Frequency Identification (RFID) is a wireless
technology for the purposes of automatic identification of
electronic tagsphysically attached to objects using an RFID
reader [1]. Recently, RFID systems are widely employed in
supply chain management, pharmacy management, library
collection management, electronic payment systems,
automatic toll collection, proximitycards, hospital patient
care, containersearch within seaports and many more
applications [2]. In general, RFID system composed of
three main parts: tags, reader and backend server. A tag is
a device which is physically attached to an object. Every
tag has its own unique identification. Tags can be passive
or active according to the power source [3]. Active tag has
its inbuilt power supply, so it gets power from itself.

While, reader produced electromagnetic field through
which passive tag gets charged. A reader is a device that
can recognize the presence of RFID tags and read the
information supplied by them.

A server is a trusted entity. When the system is set up, all
the information related to RFID tags identification is
stored in server’s database, through which mutual
authentication is done. Using the stored identification
information, the server could determine the validity of the
tag. Usually, servers have high capability of computing as
well as high memory capacity.

Recently, internet of things (10T) is becoming as one of the
most dominant communication model in the modern
world. The basic idea of this concept is pervasive presence
around us of a variety of things or objects such as Radio
Frequency Identification (RFID) tags, sensors, actuators,
and mobile phones etc. which, through unique addressing
schemes, are able to interact with each other and
cooperate with their neighbours to reach common goals
[4]. There are some application of IoT include: connected
cars, smart city, home automation, wearable, smart grid,
smart retail, industrial internet andtelehealth. In general,
the DNA sequence are used to represent or encode the
original data and the properties and DNA nucleotides are
used a security enhancing feature which also helps to
perform encryption and decryption of DNA sequence
representing data.

On the other hand, Fast Fourier Transform (FFT) is a
compression and encryption tool and applies to quite a
few areas such as optical encryption and audio coding. To
solve the problem of the low-level security and the great
amount of data transmitted, FFT andDNA arecombined.
The benefits of the proposed scheme are as follows: (1)
The experiment suggest FFT and DNA method can resist
man-in-the-middle  attack,  replay attack and
impersonation attack. (2) Compared to ECC it can provide
more security because of two-level security. (3) Receiver
receives secure data with fast transmission speed.

The rest of the paper is organized as follows. Section 2
gives the related work. Section 3 discussed Existing ECC
technique. Section 4 proposes FFT and DNA based
authentication protocol. Experiments are discussed in
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Abstract - The main cause for the degradation of the network
parformance in intermet v tnstability tn rowting, nk failures
and comgestion in the nevworks [1] It has been found thar
wost af the disruptions ecour during routing changes. Every
rounng protocol behaves differemt from each other
performance wise. We have evaluated performance of each

protocol for real dme applicarions.

L
INTRODUCTION

Imcrease in large networks increases routed traffic and
reduces the stability of the network. The major cause for
the depradation of the service performance in internet is
network congestion, lmk failures, and routing nstabilities
[1]. It has been found that most of the dismuptions cccur
during routing changes. A few hundred mullizeconds of
disrupticn are encugh to cause a disturbance in voice and
videe. A disruption lasting a few seconds 13 long enough
for interrupting web transactions [2]. Hence, during
routing convergence data packets are dropped, delaved,
and received out-of-order at the destination resulting thus
in a serous degradation in the network performance [1].

To effectively and efficiently distribute data, the choice of
the routing protocol becomes very crifical factor to define
the success of the network over time. Three classes of
routing protocols are common on [P networks as follows:

1) Interior pateway routing over link state routing
protocols, such as OSPF.

) Interior gateway routing over distance wvector
protocols, such as RIP, IGRP and EIGRP.

3) Extenior gateway routmg, such as BGP v4 routing
protocol.

The performance of each routing pretocol 1= different
from each other. Among all routing protocols, we have
chosen RIP, OSPF and EIGERP routing protocols for

doine nerformance evalnation o a simmlation hazed

3. STANDARD APPLICATIONS

To confipure a LAN or a workstation, we need to
describe their behavior. A user’s behavior or “profile” can
be described by the applications uzed and how long and
often the applications are used throughout the day. An
application can be described in terms of its actions, which
are referred to as tasks i OFNET. OFNET ships with
pre-defined profiles and applications that may suit the
behavior we wish to describe. We may, however, wish to
modify the existing definitions to suit our needs or even
create new application and profile definrtions. [3]

The standard applications in OPNET include Database,
E-Mail, FTP, HTTP, Prnt, Remote Logm, Video
Conferencing and Voice.

b. Technical Overview of Routing
Protocols

In Internet Protocol networks, a routing protocol usually
carries packets by transferring them between different
nodes. The main idea for routing protecols is to establish
the best path from the source to the destination. Routing
protocels have the following objectives:

i) Tocommunicate between routers
i) To construct routing tables
1) To make routing decizsions
i) To leam existing routes
v) To share mformation amongst neighbor's
routers.
3.1 Classification of Routing Protocols

The classifications of routing protecols are:
il Static and dynamic routing protocels.
ii) Distance Vector and Link State routing

pretocols.

3.2 Static Routing
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ABSTRACT: The objective of this paper iz to design and analyse 2 novel Smiley shaped fractal anterma and
simulate proposed antenna for multiband applications. Designing an antenna of compact size for portable
wireless devices is one of the challenges. This proposed novel design of SFA has some uniqueness, such as
compact size, antenna design with basic circle geometry, low cost, nearly omnidirectional The simulated znd
measured results of the proposed antenna are also analysed The use of fractal geometries has meaningfully
impacted many areas of science and engimeering, one of which iz antennas. Antennas using some of these
geometries for numerous telecomnmnications applications are already cbtainable commercially.

Kevwords: Smiley shaped Fractal antenna (3FA), Fractal antenna (FA)

I. INTRODUCTION

Modern telecommunication systems involve antennas with wider bandwidths and smaller dimensions
than predictably possible. This has criginated antenna research i several directions, one of which & by
consuming fractal shaped antenna elements. In recent vears numerous fractal geometries have been introduced
for antenna submiszions with varving degrees of achievement in improving antemna characteristics. Yet no
momentous progress has been made in corroborating fractal belengings of these geometries with appearances of
antennas These are low profile antennas with moderate gain and can be made fanctioning at multiple frequency
bands and hence are multi-finctional. In this work the multi-band feature of antenna designs are discovered
further with special importance on recognizing fractal properties that impact antenna multi-band characteristics.
Anternas with condensed size have been obtained using Hilbert curve fractal peometry. Furthermore, design
equations for these antennas are aftzined in terms of s peometrical parameters such as fractal dimension
Antenna properties have alse been associated to fractal dimension of the geometry.

1.1Fractal theory:

In recent wireless communication struchires wider bandwidth, muoltiband and stumpy profile antennas
are in excessive demand for both commereial and military solicitations. This has originated Anterma research in
varipus guidelines; one of them iz expending fractal shaped antenna elements. Conventionally, each antenna
operates at a single or dual frequency bands, where different antennas are necessary for different applications.
Fractal shaped antennas have previcusly been proved to have some exclusive appearances that are linked to the
varipus geometry and possessions of fractals. Fractal: have been applied in countless field like imape
compression, analysiz of high altitude lightning singularities, and rapid studies are apply to generating new type
of antennas.. Fractals are geometric forms that can be found in nature, bemng obtaned after millions of years of
evolution, assortment and optimization. There are many benefits when we finctional these fractals to cultivate
mimercus antenna features [2].

1.2 Smiley Shaped Fractal Antenna:

Thiz anticipated novel design of SFA has some mdividuality, such as compact size, anfenna design
with basic circle geometry, little cost, approximately emnidirectional, and it shields the complete UWE band
frequency 3.1-10.6 GHz. N-notch and a ground shit have been familiarized in crder to accomplish the desired
UWE charactenistics as defined by FCC[?]. The contammation pattern of owr suggested antenna is
omnidirectional, which makes this antenna a good applicant for UWE based wireless submizszions. Need for
imireducing ground slit and N-notch s discussed. The simulated and digmified results of the proposed antenna
are also investigated.
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Abstract — This paper presents the performance analysis of a blink detector, which detects eye blink, right wink and left wink,
under natural & controlled lighting conditions and for variable user distance from the camera. The blink detector has been
implemented by using a webcam, a computer and MATLAB software with image processing and computer vision toolbox. It
divides the whole process of blink detection into three parts: face and eves pair localization, blink detection using pixels’
motion analysis and classification of blinks as left wink, right wink and eye blink i.e. blinking both eyes simultaneously. The
detection accuracy of the detector was measured under natural and controlled lighting conditions for different values of user
distance from the camera. Average detection accuracy of the detector under controlled lighting conditions observed to be 96%,
92% and 88% for detection of eye blink, left wink and right wink, respectively. From the overall analysis it has been observed
that the system gives sigmficantly better performance under controlled lighting conditions than under natural lighting

conditions, and when the user sits at a distance of about 0.5 meter from the camera.

Keywords
human-computer interaction

- real-time eye blink detection, pixels’ motion analysis, varying lighting conditions, distance of user from camera,

I. INTRODUCTION

Eye blink detection plays a very important role in the field of
human computer interaction. It is used in the applications
like object selection [1], dnver drowsiness detection [2], in
cameras and smart phones [3], games [4] and wheelchair
control [5]. Two widely used methods cited in the literature
for measurement of eye blinks are using Electrooculography
(E0G) and Videooculography (VOG) [6]. In EOG method,
some electrodes are placed around the eyes of a user and the
output of these electrodes is refined & blinks are detected by
using signal conditioning electronics [7]. In VOG method, a
user sits in front of a camera and the computer performs
analysis over video frames for blink detection [8]. This
method does not require any sensor/electrodes to be placed
on the user’s face and is hence convenmient to use.
Videooculography have been set to use in a wide field of
technieal research applications and is the most discussed
topic of research. Two most important parameters which
decide the performance of a VOG based blink detector are:
environmental lighting conditions [9] and the distance of the
user from the camera [10].

Generally, voluntary and involuntary blinks are distinguished
based upon their time duration. Because, in case of
involuntary eye blinks an eye closes for about 310£7.3ms
[2). Se. to differentiate a voluntary eye blink from
involuntary eye blink, its duration should be greater than
about 320ms.

Eyes detection methods (using VOG) are classified as direct
eyes detection methods and indirect eyes detection methods.
In direct eyes detection, eyes are detected directly in the
image or a video frame, while in indirect methods: face
localization is performed before eyes detection process. Eves
can be directly detected in the input frame without the face
detection step, but the two step detection enhances the
confidence of eyes detection. Further, eyes detection
methods are classified as: active methods and passive
methods [11]. Passive eve detectors work on images taken in
natural scenes, without any special illumination and therefore
can be applied to movies, broadcast news, etc. Active eye-
detection methods use special illumination and thus are
applicable to real-time situations in controlled environments,
such as eye-gaze fracking, iris recognition, and wvideo
conferencine 171
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Abstract: Despite the continuous improvement in field of wireless sensor
networks (WSNs), there still exist areas of improvement in terms of factors like
limited processing, communication, latency, energy resources available to a
sensor node. In this paper, we have presented a swarm intelligence (SI)-based
approach which serves as an apt model on the grounds that they comprise of
moderate, self-organising and cooperative behaviours to deliver long lasting
adaptivity to changes in pervasive environments. In the field of wireless sensor
networks (WSNs), various swarm-based routing protocols have been proposed
and the fitness function provides the best possible routing paths. In this paper,
we have proposed a modified multi-path routing approach using artificial bee
colony (ABC). The modified approach is based on fitness function which
includes distance vector, reward factor, energy factor and latency of the path to
be traversed. Among the swarm-based routing protocols (FP-ant, EEABR,
AODV, Beesensor), Beesensor provides the best results. On the basis of
experimental results, it was found that the modified approach provides better
results than Beesensor.

Keywords: wireless sensor networks; WSNs; artificial bee colony; ABC;
distance factor; energy factor.
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Abstract

Metal matrix composites have exhibited better mechanical properties in
comparison with conventional metals over an extensive range of working
conditions. This makes them an appealing alternative in substituting metals
for different applications. This paper gives a survey report, on machining
of Aluminium metal Matrix composites (AMMC), particularly the molecule
strengthened Aluminium metal matrix composites. It is an endeavour to
give brief record of latest work to anticipate cutting parameters and surface
structures in AMMC. The machinability can be enhanced by the utilization
of Minimum Quantity Lubrication (MQL) during the machining of AMMC.
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Introduction

Aluminium Based Metal Matrix Composites (Al
MMCs) are one of the latest Functional materials
having the properties of high wear resistance, good
specific strength, light weight and has capable to
adjust the thermal expansion coefficient. Al MMCs
composite materials are used in constructural,
aircrafts and products used in automobiles like piston
cylinder, cylinder liner, Brake disc and drum etc.
During fabricated of Al MMCs, the Aluminium as a
basic material, known as matrix, which is reinforced
with ceramic hard particles like Titanium diboride
(TiB,), Boron Carbide (B,C), Silicon Carbide (SiC)
and Aluminium oxide (ALO,). It can be used as high
length fibres, particulates may be an irregular shape

or spherical shape. The properties of the resulting
material are controlled by three critical components:
the matrix, the interface and the reinforcement?.
However, the properties of a composite depend
on the following parameters such as properties
of the matrix, properties of the reinforcement,
relative amounts, size, shape and distribution
of the reinforcement etc. The composite prove
advantageous over conventional metals and alloys
based ontheir engineering application and quality,
safety, fuel economy, emission, styling, performance,
ride handling, comfort, recyclability etc.

Manufacture of aluminium MMCs can be ordered
into: liquid state, semi-solid and powder metallurgy

CONTACT Ankush Kohli B ankushkohli204@gmail.com @ Department of Mechanical Engineering, DAVIET, Jalandhar, India.
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Abstract The present study was carried out to perform
predictive modelling of material removal rate (MRR) and
tool wear rate (TWR) during ultrasonic machining (USM)
of titanium (Ti) alloy (Ti-6Al-4V) by realizing an opti-
mum artificial neural network (ANN) created by exploring
the effect of two different learning algorithms with varied
number of neurons in hidden layer. Experimental studies
were carried out to explore the effect of various process
parameters of ultrasonic machining on response variables
MRR and TWR. The basic nature of USM makes these
two variables a conflicting one and, therefore, an entropy
weight-based grey relational method was used to optimize
the process for the two response variables. It was found that
the ANN-based predictive results were very closely related
to actual experimental findings.

Keywords Ultrasonic machining - Titanium - Entropy
weight-based GRA - Atrtificial neural network

1 Introduction

USM is a non-conventional method of manufacturing and

involves material removal by mechanical action of abrasive
particles, suspended in a fluidic media, on the workpiece.

Technical Editor: Marcio Bacci da Silva.

>4 Rupinder Singh
rupindersingh78@yahoo.com

Department of Mechanical Engineering, Thapar University,
Patiala 147004, India

Department of Production Engineering, Guru Nanank Dev
Engineering College, Ludhiana 141006, India

The process has inherent advantage over some of the
other non-traditional processes such as electric discharge
machining (EDM) and wire-cut electric discharge machin-
ing (WEDM) by virtue of its ability to machine materials
irrespective of their electrical properties. Conducting as
well as non-metallic materials preferably with lower ductil-
ity and relatively higher hardness are suitable for machin-
ing using USM [1].

Ti and its alloys have been some of the most sought
after work materials for researchers in last few years due
to their excellent mechanical properties such as superior
strength to weight ratio, corrosion and oxidation resistance,
superior properties at elevated temperatures and bio-com-
patibility thus leading to their increased use in aerospace
industries, marine applications and as bio-materials for sur-
gical implants among several other applications. However,
problems associated with effective and efficient machining
of these alloys, along with higher related costs, are the driv-
ing force behind trial of non-traditional machining methods
such as EDM, USM and hybrid machining for these alloys.

The present study was carried out to model the pro-
cess of USM for Ti alloy using artificial neural networks
and optimize the response variables of MRR and TWR,
together, for the best machining efficiency under the influ-
ence of selected process parameters related to machine,
tool and slurry by GRA method based on weight genera-
tion using entropy measure. The use of these techniques
in USM of titanium has not been found in the literature
to the best of the knowledge of the authors. Additionally,
cryogenic treatment to the tool and work material was also
included in the process parameters. Cryogenic treatment is
a complementary progression to the established techniques
of heat treatment and is being used to enhance wear resist-
ance and improve mechanical properties in tool steels. Cry-
ogenic treatment of non-ferrous materials is, however, still

@ Springer
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Abstract

Globally, the methods by which the products are designed and manufactured are advancing at rapid pace. In the present scenario,
the identity of the lubricants and the coolants are classified as the toxic fluids not only to operators but also degrade the
environment. Industries and researchers are working for the new advancement to reduce or eliminate the use of cutting fluids, both
for economic and ecological reasons. Minimum Quantity Lubrication (MQL), which minimizes the use of cutting fluid proved
advantages comparative to Flood cooling reduces the quantity of the lubricant to much extent, had gained popularity as a new
substitute for Flood Cooling. The use of MQL in machining not only results in increase tool life, controlled temperature at chip-
tool interface but provides with a cleaner environment and much amount-effectual machining technology. This paper presents a
parallel analysis into the effect of temperature, roughness and tool wear at different cutting speed during turning of C45 steel. Dry
cutting and minimum quantity lubrication (MQL) results are also compared and conclusions are analyzed. The experimental
outcome demonstrates that the cooling and lubricating conditions influence altogether the researched procedure and surface
properties which depends to a substantial degree on the connected cutting parameters, in particular the cutting speed and feed rate.

Keywords: green manufacturing, dry machining, minimum quantity lubrication (MQL)

1. Introduction

Green manufacturing is one of the major research and
development theme in the industrial science and
manufacturing sector from past few years due to the
challenges raised by increased environmental awareness, strict
protection laws and health regulations for occupational safety.
The machining operations, particularly in turning extreme
friction comes into role due to contact between the tool and
the workpiece, i.e on the apparatus (tool) rake face and
paraphernalia (tool) flank "\, Due to such processes, a lot of
heat is generated which results in increase in temperature, tool
wear, surface roughness and thus leads to shorter tool life.
During such operations, heat is produced at the two zones of
tool i.e primary zone and secondary zone. The extent of heat
produced at the primary zone cannot be controlled, but can be
controlled at secondary zone. At the interface between a
cutting tool edge and a metallic workpiece, the temperature
show increment from 200°C to more than 1,300°C 12!, At such
temperatures, the metallic structure of softer metals such as
aluminum distort. This quick temperature variation or the
thermal shocks decreases the tool life by increasing tool wear
131, During dry machining, the friction and the traction between
the chip and tool have a tendency to be higher, which causes
higher temperatures, higher wear rates and thus shorter tool
lives 1!, The new technique, flood cooling has been proved to
be useful but the issue exists that in flood cooling the
excessive use of lubricant, degrades the environment and
workers health hazard problems in metal cutting industry 1*,
Cutting fluids are used to reduce cutting forces, temperature,
coefficient of friction and power, increases tool life, improve
surface finish, chip removal, reduces thermal distortion and
subsurface damage ' 7. Inappropriate disposal of the metal

cutting fluid pollutes the air, land, and water and disturbs the
entire environment. In addition, cutting fluid liquid particles
stay dangling in the environment for short time. To conquer
the disadvantages of Flood cooling, tools are microtextured
for elite cutting ¥, Tool coating is the most effective in
enhancing the performance of a tool. Appropriately, the
consolidation of the micro-textured surface and the surface
encrustation (coating) seems to take collaborative effect on the
consummation (performance) of cutting - ', Friction
coefficient at the rake face lowers when surface texture was
brought to bear to cutting tools. Utilization of the rake-face
textured tools can fundamentally reduce cutting forces and
cutting temperature in contemplate with the traditional tools.
For the solution, the breakthrough approach is adopted known
as Minimum Quantity Lubrication (MQL), also known as
“Micro lubrication,” and *Near-Dry Machining™ (NDM) is the
current approach of providing metal cutting fluid to the tool or
the work interface "', Utilizing this innovative approach,
cutting fluid, when wisely selected and used, have a generous
effect in how adequately a tool performs. In MQL maybe,
secondary qualities are essential. These assimilate their
invulnerability  properties, (human acquaintance and
environment degradation) oxidation, biodegradability and
storage stability. This is vital aspect of MQL because the
cutting fluid or the lubricant could not affect the environment
and can use for long term because of the low consumption.

According to the researchers Anuj Kumar Sharma !'! and
others when performed the machining of AISI-4140 which is
also known as molybdenum steel of the dimensions (70 mm x
300 mm) using uncoated carbide inserts as a cutting tool
which is achieved on HMT lathe machine under contrasting
machining aura like wet, dry, conventional cutting fluid. The
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Abstract: Continues growth of high data rates specifically broadband network demanded by the
trend under advanced long term evolution and it requires more spectrum as compared (o technolo
major issue in latest wireless technologies used now a days. Literature shows

subscribers 5G technology act as an driving
gies used now a days. Spectrum scarcily is an
70% of spectrum is cither underutilized or not utilized at all. main

process in determination of spectrum scarcily starts with Spectrum sensing in cognitive radio. We are using Look up Table (1.UT) which hold
the status of the current spectrum which is updated after every time slot (sensing and transmission process). Sensing should be reliable. fast and

robust. This paper mainly focused on spectrum sensing. access and handof
time and avoid trafTic congestion hence improve throughput keeping Cogni
consumption vs throughput coefTicient significantly improved by 5-8%,

15% with respect to existing methods.

Tusing LUT based fuzzy selection switch to IMprove transmission

tive radios system more energy efficient. We have achieved Energy
Encrgy consumption vs delay cocflicicnt significantly decreased by S-

Keywords:Cognitive Radio Networks (CRN), Look up table (LUT). channel assignment. Cooperative sensing. Spectrum HandofT. Energy

Efficiency, Sensing Transmission tradeofT Protocols

1. INTRODUCTION

The Cognitive radio concept was originated by Joseph
Mitola while attending a seminar at Royal Institute of
Technology situated in Stockholm in 1998 and later
published by him in an article [I]. Cognitive radio is a
unique technique which is able to encourage efficient
improvement of the spectrum deployment between primary
and secondary transmission.

As per 2020 futuristic vision Industry faces a big challenge
to develop new design so as to meet future extreme capacity
and performance demands. To meet such conditions
cognitive radios based SG technology act as an driving trend
under advanced long term evolution and it requires more
spectrum as compared to technologies used now a days.
Some of the CR systems, spectrum administration is
facilitated through the action of analysis which is agitated
out periodically [1]. In general, the Secondary User is not
capable to perform the basic functions of spectrum sensing
and utilize the vacant spectrum for transmission at the same
time, due to which SUs faces the essential problem of
indispensable substitution between best possible sensing and
transmission. [1], [2]. As of now researcher did lot of works
in this regards, in literature many researcher are keen in
optimizing the sensing time so that time available for
transmission will be maximizing by maintained the frame’
length remains same for the secondary users. [1], [2].
However, a lot of the analysis /strategies being implemented
for sensing can be acclimated area either individual

©2015-19, JARCS All Rights Reserved

approach is available[2] or assorted maximum no of
channels are sensed and accessed one afterwards another.
[2]). As a result, the CR user can either address abstracts or
waits after transmission, through the approach sensed
carlier,

In wideband CRN spectrum with N number of narrowband
channels accessible for sharing, the throughput of the SU
can be decidedly added by applying a “spectrum handoff"
[3]. in which if a Secondary User faces problem due to
interference from primary user transmission it will switch to
another vacant channel with the help of fuzzy selection
based Lookup Table(LUT) concept (LUT Fuzzy selection
switch) explained in section 4, Secondary user will start its
data transmission on another channel recently sensed
through LUT fuzzy switch when secondary user sensed
current channel as busy( SU’s must have to leave the
spectrum within 2sec as long as PU arrived as per FCC
regulation) however this practice is not done excessively as
it also consume high energy during spectrum handofi[4]
Spectrum Handoff is not preferred where system is battery
operated usually in Mobile CR systems (spectrum handoff
concept is rarely used [4].

In Cognitive radios networks for accurate sensing Secondary
Users (SU’s) will have to coordinate with PU. For more
efficient and accurate sensing SUs should be separated into
clustered and each cluster will be having separate LUT for
status update of spectrum as shown in figure Iwhich is
explained in detail in system model (section 3) of this
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Abstract : Spectrum scarcity is an major issue in latest wireless technologies used now a days. Literature shows 70% of spectrum
is either underutilized or not utilized at all, The main process in determination of spectrum scarcity starts with Spectrum sensing
in cognitive radio. Sensing through one Secondary Users (SU) node faces various issues (like hidden node. shadowing problem
etc) which occurs due to channel impediments, or obstacles like buildings etc to overcome such problems cooperation based
spectrum sensing is brought into existence, Although collaboration between multiple SU's improves the sensing performance, bul
cooperation between nodes is it an challenging issue. Concept of Look up Table (LUT) is widely as well as efficiently used in
this paper to improve the efficiency of the system while doing cooperative sensing. Lookup Table will hold the status of the
spectrum which is updated every time by multi node/Cooperative sensing process which makes sensing reliable, fast and robust.
In this paper we are introducing an LUT based cooperative sensing method to improve transmission time and hence improve
throughput of Cognitive radios system. We have achieved Probability of detection (Poysignificantly improved by 8%, Probability
of False alarm(Pg, significantly decreased by 18% and achievable normalized throughput improved by 5% along with significant
improvement in end to end delay with respect to traditional sensing method.

IndexTerms - Cognitive Radio Cognitive Networks (CRCN), Look up table (LUT), channel assignment, Cooperative sensing,
overlay access Spectrum Sensing (SS).

L. INTRODUCTION

Cognitive radio (CR or SU) being a prototype ensures the efficient utilization of spectrum using spectrum sensing, spectrum
sharing and spectrum management effortlessly and accurately between (Primary /Licensed Users) PU & SU (1]. Practically a
Secondary User (SU) is unable to perform sensing and transmission operation at same time until unless very Complex and costly
MRMF (Multi Radio- Multiple frequency) like hardware is not used simultaneously, which causes major problem of sensing and
throughput tradeofY. Periodic sensing is generally used in Cognitive radio system [2]. The basic requirements for efficient spectrum

were comprehensively discussed in earlier period. In previous decade, Dynamic Spectrum allocation (DSA) technique is coming to
picture very widely and Cognitive Radio offers a promising approach to enhance spectrum utilization and is identified as key
enabler for DSA networks. Literature shows in few geographical areas most of the time licensed bands (especially TV bands) are
either unutilized or underutilized. These frequency bands are called “white space™ or “hole™ (“a bandwidih is considered as white
space if it is wider than | MHz and remains unoccupied for at least 10 minutes “)[7] and white space occupied by SU should be
leaved afier the arrival of PU within 2sec as per IEEE 802.22 standard.

In November/2004, we saw the development of the to characterize a the first ecumenical effort to define a novel wireless air
interfacel standard predicated on Cognitive Radios (CRs): the IEEE 802.22 Working Group (WG)[1]. The IEEE 802.22 WG is
sanctioned with the encroachment of a CR-WRAN (CR-Wireless Regional Area Network) PHY (Physical layer) and MAC(Medium
Access Control) layers for use by permit excluded gadgets in the spectrum to facilitate at present dispensed to the Television (TV)
band .Because of significant disadvantage of detecting throughput exchange off issue, part of important studies[2] embraced where
major issues expressed ideal detecting/throughput exchange off is clarifie

II' RELATED WORK

Ying-Chang Liang et al.[2007) explained fundamental tradeofT between sensing capability and achievable throughput of the
secondary users[11]. Particularly, they studied energy detection sensing technique for the outline of detecting opening utilizing
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The issue of power quality has gained popularity in the recent years becau

electronie devices, |

Areer inter-¢ (s
ok S L:u mter-connected load networks and widespread use’
ricy 2y like wind power, solar power cte. in the power system. Th i

e

i

%of the widespread use of power
of non-conventional source ol

Heterioration of the power quality |

may cause unwanted losses i » syste < olTic Aot . SRR ; i
) osses in the system, poor clficiency, interference with ll}?l communication lines, and faulty
{]

:Sli‘k» ll‘l::‘:‘“t‘l g:\nl:) ;ﬁhll!\‘:}uh;;?( ln}:\y C;d‘llSC fault in some dcyic.csA ]n this paper
: | ad connected to the clectric grid is discussed and
the power quality of the system using a device known as Unified Power Qua
the intelligent controlled UPQC is developed and used with the Grid supply cé%
percentage Total Harmonic Distortion (THD) of voltage and current wa
determine the power quality at different locations in the system. The inte
found 1o have superior performance over the conventional Proportional ln_\ggml (P1) controlled UPQC. The

s power quality issue becauss of !
eftort has been made to iniprove

y Conditioner (UPQCQ). For this |
iected to the Non-lincar load and
forms is measured n order o
ent controlled method has been

results obtained verified using MATLAB/SIMULINK software. !

Keywords - Unified Power Quality Conditioner (UPQC), Proportional Integrafjcontrolier (P1 controller), Active
power lilters (APF), [nsulated gate bipolar transistor (IGBT), Artificial neural ‘twork (ANN), Pulse width

modulation (PWM), Phase locked loop (PLL)

. INTRODUCTION

With the increasing advancement in the
ficld of clectronics and the introduction ot‘clc.clromc
devices into the power system the concept of Puwg:n:
quality has become very popular \\’Orld\VldC...Tl.lL‘&L
electronic devices are very sensitive lo_lhc variations
in the voltage and current like harmonics. flickering,
and s:\fclls cte. thus the quality 0 W 5
needed o be maintained. Although these electronic
devices are also one of tl i
in the power quality of the system as 'llzien“ ;d -
devices behaves as nonlinear load 1 q

B < ) pC . 18
unwant S the ywer SY stem In th
ed distortio ns 1n

H as %
paper the device Known .:> :Zg;mine F §:gnd
. S . svstel SISUHES <
ower quality of the SYSTEL d_ The control
l:llm’l\ connected to the "onllmear !g:d-t‘“ltor which
! 3 'pOC is the mal B _
system of the urQ i iPQC and its
d)cci\':cs the performance of the UPQ
z : system.
Lotiveness in the Syste e ant role
s The control system plays the lmporlef:mnce
‘ ining the error signal trom the rdjﬂ"ren(
o dcwm:]um(; mcusured sign:\l: There m: r ‘(ime
rrategies present 1f the today

\e reasons for the reduction

signud and
controlling 8

|
}

which are well di e in (1], these includes Pl

PID, luzzy-logic, Sliding-mode, predictive, unified

constant  frequency:  (UFC) controllers cle., are

discussed in [2]-[&]. The PID controller requires

very accurate mathmatical modelling similar w the

conventional PL controller, thus it fails to perform

satisfactorily unds'g» parameter variation of  the

nonlincarity  load disturbance, ete. The new

f power is unconventional coafrollers are being developed now
a days which hav ﬂmpmvcd performance and have

replaced the conygntional controllers. One such

Jectronic controller (intelligent controller) has been deveoped

in this paper using the Artificial Neural Netae
(ANN) which haggthe ability to learn frow:
changes and adaptitiem to make decisions on
own 10 improve the: performance of UPQU. A thuee
feedforward type ANN based controller is devel
to control the semes inverter of the inte
controlled UPQC. ; arious simulation results
presented in g paper which  compare
performance of fatelligent controller with
conventional Pl g'\lrollcr. The section Il o!
system describes the configuration ot the L
while Sections HI &1V discuss the PLand Intel
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of renewable energy source. A NR method is used to measi. e .

Tl locati v well as sizi £ neasure the losses and Jind tliewvoltage at cach bus. The 'SO is used to
Jocate the best location as well as sizing of renewable energy source. The main aim i Sl reduce the losses and keep the voltag:
ofile acee) 0. IEEE s 8 il T . i, s I
profile acceprable. IEEE 30 bus standard system is used for the observations, There is tlie compurison of results of systent without

energy source by some methods ofop‘/;lll(lzaliun. Wind farm is considered as the
T 4

renewable energy source and with renewable
renewable energy souree.

agn
w2 aiirdss PS| /e ) . . !:
ieywords: PSO, Newton Raphson power Slow,losses l'erlm'lmn,vulrugc profile, inlermi(é/i{ energy sources

T

b

i
L INTRODUCTION ?
Setting up ol renewable energy resources in power system arrangement can g,i\'»5
improvement and reduction in losses[1].Renewable energy sources usage is increa

benetits like small size, few environmental causes, less cost[2]. These non-conventional
. ocean and geothermal energy are naturally spread in all over the \v<>rld[3]‘Reduc';| g the power system loss, nunimizing, the
ariation in voltage and infraction the limits of power flow are the main objectives oflh{:’%ﬁlinml sizing and placement of renewabie
cieryzy sources[4]. Also, these sources are intermittent in nature i.c there is variability pf.; Sent in some of the sources |34, Therefor:
to overcome this problem, optimization techniques are used for optimal allocation of i}
technique advanced method is used for optimization to reduce the system losses and iy v :
aphison power flow method. PSO is the basic technique inspired b\ lhc. ﬂuckm;_.z und;:lmulmy, patterns of birds and fishes. 1t
very simple algorithm. It can be used to find the best position and rating of'any variable ¢
In this rescarch paper, wind is considered us renewable energy source, .SUPPUSG(‘ to be
we make an clfort, to find out the optimal sizing and placement of a wind energy sourc§
the SO technique which is combined with the Newton Raphson power llﬂ:\' I?I.ul'l.hod'.' V
as following, introduction, methodology with Newton Raphson method. Particle swadi

. . ) H o o o i o e Ve
‘Then there is model of flow of power with wind energy is discussed -lll(.l in ll.u: L_nd dive
outcome of Artificial Bee (

the better impacts like voliage prolice

day by day fastly, due to s number off

y resources like wind, hydio, biomas:,

gse sources[O].dn this research paper, PSO

iprove the profile of voltage voth Newton

tive power source. In this present wor g
van IEEE thirty test system bus by ‘using
With this motive, the whole worls is Grvided
optimization method with 11+ flovels

rades of simulation get achioved as we
i 7 lony (ABC) technique ¢
as examined. Further, the result gets compared with the lony (ABC) technique and seems to
cheering,
1. METHODOLOGY k1 ;
: aphs ‘hnique to discover bes
i s o1 Newton Raphson tec

Inthis rescarch paper, PSO gets joint with R P b
resourees in | lgl L’]’](_ system[8]. The bus data and line data lmll.u.(gbm :
S Ssmonoli . e bus wi posed to be a generator
renewable cm-r;\' sources linked with a bus and the bus will suppose g
u available [10].

ating  with location of renca ible cners

Hlow in some pattern volume is

1. . Newton Ryphson Methad ich is used to find the flow of power in scheme. Thig i
. 3 & ‘ . Vl"c] 1S US LR
Iis one of the basic technique ¥
; system [11]:
osses on every bus in the power system [
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ase of renewable energy suurecs. Whit
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Abstract: Digital watermarking enables one to protect the document; it is the kind of material authentication. The major problem in
hypermedia technology is attacks on digital watermarking.In digital watermarking single attack on a given watermark image has effective
outcome but multiple attacks on a given watermarked image and other watermark scrambling need to be improved. This paper purposes a
new watermarking technique using integrated approach of SWT with GA and PSO for watermarking scrambling is used. The proposed
methodology enhances imperceptibility and robustness in the watermarked image which has result in improving the visual quality of

watermark.

Keywords: watermarking techniques, SWT, SVD, PSOGA.

1. Introduction

Watermarking is likewise a sub-order of data covering up. The
watermarking procedure is by and large material to waveform
sort of data sources. Computerized watermarking is a method,
which allows a man to incorporate covered copyright sees, or
other check messages to cutting edge sound, video or picture
banners and records. Such a message is social event of bits
depicting data identifying with the sign or to the maker of a
sign. The technique takes its name from watermarking of paper
or money as a security measure. Progressed watermarking can
be a kind of stenography, in which data is concealed in the
message without the end customer's learning. The
watermarking method contains two phases the watermark
embedding and watermark recovery.

2. Watermarking Techniques

2.1 Distinct Cosine Transform

The DCT turns or buttons a signal from spatial domain in to a
frequency domain. DCT is real-valued and offers a better
approximation of a signal with few coefficients. This technique
reduces how big the standard equations by discarding higher
size DCT coefficients. Crucial structural data is contained in
the paid off size DCT coefficients. Thus, breaking up the high-
frequency DCT coefficient and using the lighting advancement
in the low—volume DCT coefficient, it'll acquire and cover the
edge information from satellite images. The increased picture is
reconstructed by utilizing inverse DCT and it is likely to be
sharper with excellent contrast. DCT is popularly used within
data force approaches these for case JPEG and also MPEG.
The top great things about DCT consist of their massive
electric power compaction buildings and also handiness so that
we can promptly data to the working out regarding transform.
The force compaction house from the DCT results within

transform coefficients with only very few coefficients getting
costs, as a result which makes it suitable for watermarking [18].

—
I

Fim

He

Figure 1: Discrete Cosine Transform regions [5]
2.2 Discrete Wavelet Transform

The DWT is only an arrangement of filters. You can discover
two channels included, one could be the "wavelet channel", and
the other could be the "scaling filter”. The wavelet filtration is
a high pass filtration, while the scaling filtration is a low pass
channel. In the wake of utilizing a 1-level DWT on a photo, we
have the estimate sub-band LL, the outside sub-band LH, the
straight sub-band HL, and the corner to corner sub-band HH.
Moreover, on the off chance that we need to utilize a 2-level
DWT on the photo, we simply utilize yet another 1-level DWT
on the estimation sub-band LL. Taking after utilizing a 2-phase
DWT, we likewise have the estimation sub-band LL2, the
outside sub-band LH2, the straight sub-band HL2, and the
corner to corner sub-band HH2 of the guess sub-band LL other
than sub-groups LH, HL, HH. Figure 1.7 shows Workflow of
DWT. Favorable position of DWT over various changes is it
permits great limitation both in time and spatial recurrence
space. In light of these characteristic multi-determination
natures, wavelet coding plans are exceptionally perfect for
projects where versatility and average pulverization are
essential. DWT is favored, since it gives both a parallel spatial
confinement and a recurrence spread of the watermark inside
the host picture. The progressive property of the DWT offers
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Abstract

Digital watermarking enables one to protect the document; it is the kind of
material authentication. The major problem in hypermedia technology is
attacks on digital watermarking.In digital watermarking single attack on a
given watermark image has effective outcome but multiple attacks on a given
watermarked image and other watermark scrambling need to be improved.
This paper purposes a new watermarking technique using integrated approach
of SWT with GA and PSO for watermarking scrambling is used. The proposed
methodology enhances imperceptibility and robustness in the watermarked
image which has result in improving the visual quality of watermark.

Keywords: Watermarking; Watermarking Techniques; DCT; SVD; ABC;
SWT; GA; PSO

1. INTRODUCTION

With the quick worldwide extension of web, the development of computerized
advances has turned into an essential requirement, and these innovations give various
preferred standpoint to exchanging information over the web. The propelling
universes of computerized interactive media confront issues connected to safety and
legitimacy of computerized information. The data safety time period is portrayed as
ensuring data or advanced information against any assault that might be performed by
using distinctive assaulting advances, strategies and techniques. Digital watermarking
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ABSTRACT

This paper represents digital watermarking is a technique
which allows an individual to add hidden copyright notices or
other verification messages to digital audio, video, or image
signals and documents. Two types of digital watermarks may
be distinguished, depending upon if the watermark seems to
be visible or even cannot be seen to the rare viewer. The
complete goal of this paper is to explore the comparison of
various techniques based on watermarking image and it also
demonstrate that it provides the secured image watermarking
with a decent capacity.

Keywords
Digital watermarking, Discrete  Wavelet  Transform
(DWT).Watermarking techniques

1. INTRODUCTION

Watermarking plan top quality is usually made a decision
putting on robustness, openness along with capacity.
Openness usually means soon after installation of watermark
the primary photograph really should not be distorted.
Robustness pertains to attacks. If watermark treatment
methods are tricky to diverse strikes such as turn, scaling,
compression setting, noise next watermarking plan is usually
robust. Total capacity usually means amount, which will are
placed to pay for image. A lot more amount usually means it's
possible to handle lots of files [2].Searching for watermark
could possibly be obvious or invisible. An apparent
watermark generally contains plainly obvious info or perhaps
enterprise manufacturer exposing a usage from the image.
Upon the next fretting hand, the invisibly watermarked
impression appears just like the original. The existence of the
invisible watermark can just simply be founded utilizing an
suited watermark removals or acknowledgement algorithm. In
this study most of us prohibit our own care about cannot be
seen watermarks. A strong invisible watermarking approach,
on the whole, consists of encoding approach and a decoding
process. Watermarks involving varied quantity of coverage
are extra with display mass media because amount of
protection involving excellence, top quality, possession along
with supplier [3].

1.1 Features of digital watermarking
Different top features of watermarking are as follows

1.1.1 Robustness

Robustness talks about how the watermark embedded in
details offers the potential involving living adhering to many
different control treatments and also attacks. Subsequently,
the particular watermark should be solid intended for
fundamental sign control function, geometric alteration and
also damaging episode [4].

P. S. Mann
Assistant Professor, Department of IT,
DAV institute of Engineering & technology,
jalandhar

1.1.2 Imperceptibility

Watermark cannot be observed by simply observation or
simply certainly not get noticed by simply individual scalp,
just be found as a result of specific command or perhaps
faithful circuits. It can be found by a state corporation only.
Like watermarks are used by material or perhaps author
accreditation and for stinking unauthorized copier.

1.1.3 Safety

The watermark practice is known as safeguarded, in the event
the nuller can't remove the watermark without the need of
total familiarity with embedding algorithm formula, detector
in addition to arrangement involving watermark [5].Your
watermark have to simply be readily available simply by
licensed parties. That will need is considered as a burglar plus
the watermark is mostly obtained simply by the application of
cryptographic keys. Watermark data possesses the correct
gauge to understand, the licensed men and women may
possibly formally identify, find and even affect the
watermark, and therefore control to obtain the aim involving
hallmark protection.

1.1.4 Verifiability

Watermark ought to control to supply complete and
trustworthy information for the possessing copyright-
protected information and facts products. The item may be
used to discover if thez item will likely be attached and keep
an eye on disperse involving the info staying attached,
discover the particular authenticity, and purchase a grasp with
against the law plagiarizing [6].

1.1.5 Volume and knowledge payload

Amount with the watermarking plan pertains to the best
quantity of information which can be jammed in the duvet
work. The quantity of watermark sections within the
electronic mail in know-how payload and also the many
regularity of knowledge payload in an image could be the
watermark capacity. With regards to the plan a number of
watermarking tactics need a knowledge payload going above
10,000 bits. Any watermark often have huge know-how
volume level nevertheless small know-how payload.

1.1.6 Computational charge

In an effort to lessen computational fee, some sort of
watermarking tactic has to be less complex. Watermarking
tactics using big complex algorithms is going to requirement
much more request and also consumer electronics resources
and therefore bear much more computational cost. A
Computational ease is normally decided on in resource-
limited ecosystem including cell devices.

1.1.7 Watermark recognition stability
In order to model highly effective watermarking in the
trademark safety scenario, we could try a watermark in which
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HIGHLIGHTS

® YT of different compositions was preparsd by microwave and comentional hesting.
# The products prepared wene chamscterized by SEM, XRD and Vickers hardnes.

# The phase change in YT with the change in the concentration of T was studied .

# The micneiruchure of ¥ 2T preparsd by both the methods was aoymparmed .

# The Vickers hanines of YZT prepared by both the methods was ompansd.

ARTICLE INFO

ABSTRACT

ety

The addition of Tidy io the 8Y52 symiem causes the formation of ttanis-dopesd Y82, e, Y2T and tizmis doped
¥ TZF alsn. The formation of cubic ¥ZT and ¥ TZF depends upon the concentration of Tily added to the 8752
system. Also, the addition of Ti(y after a critical concentration to Y52 system leads to the precipitation of
ZTi0y a5 an impure phasze in YZT. In the present work, conventional and micowawve sintering of YZT of
compositon [{Zr0des¥a0aomln o (Tidzk whers x = 000, 003, 006, 0.09, 012 and 015, have be=n
preparsd. The products were dharacerized by XRD, SEM and mico Wickers indentation to examine phase
composition, surface marphalogy and mechanical properties nespectively. i was olserved that during micro-
warve prode ssing stabilization of Y82 oocmmmed after addition of 3 of Tidy at 1400°C within 30 min while during
comyentional prooessing the stabil zation of Y52 coourmesd after addition of 96 of Tid, at the same temperaturein
10h. Further, ZrTi0y an impurity precipitate s during comventional procesing while ZrTidy does not preci pitate
in the ¥ZT prepared by micowave procesing.

1. Introduet on

Ti fon gets reduced leading to an increase in electronie condue tivity at
high temperature. The mixed conductivity may be attdbuted to the

Mixed oxide on-electronie conductors are explored for thelr ap-
plications such as fuel electrodes in solid oxdde fuel cells, for electn-
catalysis, as oxygen permeable membranes and as separators in @y gen
gas sensors. In mixed conductors, both electronde and londe defects are
found in dgnificant amownts, and their mobility is appreciable [1,6]. A
promising mixed conducting materal ke YZT has been studied ex
tensively by many researchers [2-5]. YZT acts as a mived oondu clor as
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trasition of THY to TI* under reducing atmospheres The alectro-
chemical properties of the (0L98-x) Zr0: 002 Y0 x T2 solid soluton
containing the different amount of TIO: (up to 60 mol %) kave been
investigated by the researchers [7]. They reported that the samples
consisting of monoclnde and tetrmgmal zireonda (x = 064-0.130 maol
fraction of TiOy) appeared o be pure lonk conductors while the sam-
ples contalning Y£T & the main phase {040, 050 and 060maol fracton
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HIGHLIGHTS

# In this paper, apatites have been prepared by microwanve heating a5 well a5 conventional heating.

# The single phase of the apatite could be prepared at 1100°C within 1h by micowave heating.

# By the comventional hesting, the single phase of the apatite coukd not be prepared st 1100°C within 1 h

# The gmain growth in the microwanve sintersd produces wes more wmiform than the conventiomally sintered products.
# The density of the sintersd products was as high as 96% of the theoretical density.

ARTICLE INFO ABSTRACT
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Apaite
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o |

The paper repariesd calcnation and sintering of apaties of composiions LagsGessNhosOas s amd
Lag -G Mn, o0y using microwave energy for the first time from the preorsor prepared by the mixed adde
methad . The calcination was done conventionally under an identical condition i compane the reuls. The single
phase ofLag - Ge, - Nhy, A0, - and Lag - Ge, SMng -0 could be obtaine d by miorowa ve proces ing at temperature
1100 "C within 1 h But the single phase of aptites could not be prepared by conventional heating under the
identical conditions. The calcinesd powder obdaimned by microwave heating was smbensd by microwene heating as

well a5 conventional heating. The products obtained were chamacterized by XRD and SEM. & was olserved that
the microwave sintersd products had higher demity and mniform microstrucune comparsd to the sintensd
products obiained by the conventional heating.

1. Introductd on

Yirda-stabilized zirconla (Y5Z) exhibits high oxygen lm con-
dctivity at high temperaumes in the mnge of B30-1000C. Themriom,
YEZ B wed a5 an electmlyte in SOFC. Since YS£ shows appreciable
conductivity only at elevated tempermiure consequently, the operat ion
of SOFC causes problems related to the degradation of materials and
mechanical and chemical compatibility in cddizing and reducing at-
mospheres [1]. Many other oodde electrolytes are being studied to lower
the operating temperature of the S0FC. Some of the oxdde lon con-
ductors are fuorte, perovakite, pyrochlore, brownmillerite, and apatite
[2-7]. Lanthanum oodde, dse to (s multivalent valence state, is wed as
acatalyst, photocatalyst [E,9], and in the fabrication of supercapacitor
[10]. Lanthamim has also atimcted atention because lanthamm doped
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hydroxyapatite has improved performance as dental implanis in o8-
teapomte cases [11] Further, lanthanum-bated apatite, Lige
SHa026 + y (Ln = La) (LSA), has found s application as an eleciro-
Iyte in the intermediate temperature solid mide fuel cell (IT-50HC)
because of s higher conductvity fof the order of 107 Sem™") at
500 "C which k& higher than that of Y5Z at an intermed late temperatu e
[12-18]. Lanthamm silicate based apatite requires higher sintering
temperature which is weally higher than 1700 °C and a long soaking
time of more than 4 h before they can be wsed as an electrolyte in SOFCs
[17]. The substitution of i s by Ge lons has been found to decrease
sintering temperature and improve electrical conductivity [18,19] at
the intermediate temperansre. But during the preparation of lant hanum
germanate based electrolyte, the Ged), gets evapomted at a higher
temperature which changes the La/Ge golchiometre ratio resulting in
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ABSTRACT

Besides 57 (yiiria stabilized zirconia) as an appropriate anode matenal, YZT (titenia doped Y5Z)
iz emerging as a material of interest. The undoped ¥'5Z and the doped Y5Z ie. 5 mal % YZT, are
synthesized by comventional as well as microweve processing technigues, from the precursors
prepared by mixed oxide mathod and subssquently characterized for 8 comparative analysis by
¥RD, Raman spectroscopy, FTIR, SEM and Vickers hardness test to investigate the crystal structure,
structural changes teking place during the proceasing, the surface morphology and the micro hardness
of gintered products. Whereas earlier, others have processed the same composifions comventionally,
in the present investigation, microwave enengy has been exploited for sintering YZT composites.
Notable density, phase stabilization, grain growth, hardness and density are observed for microwave

sintered products.

Keywords: SOFC,Y5Z, ¥ZT, XRD, SEM, Micro-hardness.

INTRODUCTION

Ytiria stabilized zirconia ceramics, mixed
conducting oxides, find multiple applications in photo
catalysis, opto-slectronic devices, environmental
purification, photo eletrochemical sclar enargy
conversion, optical coatings, thermal barriar
coatings, dental bio ceramics, Supercrifical Watar
Cooled Reactor Insulator, load bearing implants,
oxygen gas sensors, fuel cells etc '€

Solid oxide fuel calls (S0OFCs) ara efficient
and environmental friendly energy convarsion
systams having an elecirolyte, an anode, a cathode
and the interconnect componanis.

Introducing yitria dopant to stabilize zirconia
provides structural call support to the electrode. To
operate solid cdde fual cells at high temperaturas,
single componant electrodes have been used so
far but mixed conducting ceramics have added
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ABSTRACT

In the present investigation the disturbances in a homogeneous transversely
isotropic magneto-Visco thermoelastic rotating medium with two
temperature due to thermomechanical sources has been addressed. The
thermoelasticity theories developed by Green-Naghdi (Type II and Type III)
both with and without energy dissipation has been applied to the
thermomechanical sources. The Laplace and Fourier transform techniques
have been applied to solve the present problem. As an application, the
bounding surface is subjected to concentrated and distributed sources
(mechanical and thermal sources). The analytical expressions of
displacement, stress components, temperature change and induced magnetic
field are obtained in the transformed domain. Numerical inversion techniques
have been applied to obtain the results in the physical domain. Numerical
simulated results are depicted graphically to show the effect of viscosity on
the resulting quantities. Some special cases of interest are also deduced from
the present investigation.

©2018 TIAU, Arak Branch. All rights reserved.

Keywords: Transversely isotropic; Magneto-Visco thermoelastic; Laplace
transform; Fourier transform; Concentrated and distributed sources; Rotation.

1 INTRODUCTION

URING the past few decades, widespread attention has been given to thermoelasticity theories that admit a

finite speed for the propagation of thermal signals. In contrast to the conventional theories based on parabolic-
type heat equation, these theories are referred to as generalized theories. Because of the experimental evidence in
support of the finiteness of the speed of propagation of a heat wave, generalized thermoelasticity theories are more
realistic than conventional thermoelasticity theories in dealing with practical problems involving very short time
intervals and high heat fluxes such as those occurring in laser units, energy channels, nuclear reactors, etc. The
phenomenon of coupling between the thermomechanical behavior of materials and magnetic behavior of materials
has been studied since the 19" century. Chen and Gurtin [7], Chen et al. [8] and Chen et al. [9] have formulated a
theory of heat conduction in deformable bodies which depends upon two distinct temperatures, the conductive
temperature ¢ and the thermo dynamical temperature 7. In case of time independent situations, the difference

between these two temperatures is proportional to the heat supply, and in absence of heat supply, the two

"Corresponding author. Tel.: +91 9463383751 .
E-mail address: ms.priyankakaushal@gmail.com (P. Kaushal).
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Effect of pore connectivity on reflection amplitudes
of an inhomogeneous wave in a composite porous
solid saturated by two immiscible fluids
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Present paper aims to study the phenomenon of reflection and transmission when an inhomogeneous
wave strikes some discontinuity in a composite porous medium saturated by two immiscible viscous flu-
ids. The incident wave splits into six reflected and six transmitted waves at the interface. All reflected and
transmitted waves are inhomogeneous in nature with different directions of propagation vector and atten-
uation vector. A dimensionless parameter ¢ € [0,1] is introduced to represent the extent of connection
among the pores at the interface. Expression of Umov—Poynting vector is derived to obtain energy flux
vector. Continuity of energy flux vector at the interface gives the required boundary conditions for the
system. Connecting parameter ¢ is also employed in boundary conditions to model the partial connection
of pores at the interstices of two media. For numerical discussion we consider a porous medium composed
of sandstone and ice, saturated with oil and water. The effect of parameter ¢ and angle of incidence is
determined numerically on the amplitude and the energy ratios of reflected and transmitted waves.

Keywords. Composite porous medium; reflection; transmission; inhomogeneous wave; pore connect-
ivity; energy flux.

Nomenclature ki Complex wave number of rotational wave
wif , Normal component of drainage velocity
S} Saturation of each fluid phase of pore fluids
S, Fraction of each solid in composite matrix a Unit normal vector to surface S
R11, Roo Coefficients related to viscous drag F I’ Time averaged energy flux along normal
Aq1, Agg Coefficients related to inertial drag of at interface in both half spaces
first solid Ty, T,  Surface flow impedance for both fluids
Bi11, By Coefficients related to inertial drag of sec- A, Attenuation vector of propagating waves
ond solid P, Propagation vector of propagating waves
Aqs Inertial coupling parameter connecting A, Attenuation vector of incident wave
fluid phases P, Propagation vector of incident wave
G, Shear modulus of each solid phase s Slowness vector of a wave
kg Complex wave number of dilatational s,, s, Horizontal and vertical components of
wave slowness
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Abstract

A simple theoretical model is constructed to study the wiggler magnetic field assisted third
harmonic generation of intense short pulse laser in a cluster in its expanding phase. The
ponderomotive force of laser causes density perturbations in cluster electron density which
couples with wiggler magnetic field to produce a nonlinear current that generates transverse third
harmonic. An intense short pulse laser propagating through a gas embedded with atomic clusters,
converts it into hot plasma balls via tunnel ionization. Initially, the electron plasma frequency
inside the clusters w,, > V3w, (with w; being the frequency of the laser). As the cluster expands
under Coulomb force and hydrodynamic pressure, w,. decreases to J3 wy. At this time, there is
resonant enhancement in the efficiency of the third harmonic generation. The efficiency of third
harmonic generation is enhanced due to cluster plasmon resonance and by phase matching due to
wiggler magnetic field. The effect of cluster size on the expansion rate is studied to observe that
the clusters of different radii would expand differently. The impact of laser intensity and wiggler

magnetic field on the efficiency of third harmonic generation is also explored.

Keywords: expanding cluster, harmonic generation, wiggler magnetic field, phase matching

(Some figures may appear in colour only in the online journal)

1. Introduction

The interaction of ultra short highly intense laser pulse with
clustered plasma has been a field of latest research for many
researchers. The applications of this laser-cluster interaction
have come up in the form of generation of energetic ions [1],
electrons [2], efficient debris-free x-ray generation [3],
extreme ultraviolet radiation [4] and pulsed neutron produc-
tion [5]. Due to the dispersive nature of clustered plasma, the
interaction of laser with it is much more efficient than any
other homogenous medium [6]. The number of nonlinear
physical phenomena arise as the consequences of this efficient
laser-cluster interaction [1, 7, 8]. The harmonic generation of
electromagnetic radiation is one of these nonlinear phenom-
ena which is widely explored by many researchers and have
number of potential applications [4, 9—11]. Although a
number of research papers have been published on high-order
harmonic generations in clusters [12, 13], but the third har-
monic generation holds a unique place in the research related
to laser cluster interactions. The third harmonic generation
can be used as a diagnostic tool to detect the presence of

0031-8949/18,/045602+-07$33.00

clusters and for measurement of their size in cluster experi-
ments. The harmonics are generated by the nonlinearity of the
currents of cluster electrons subject to the laser field.

In order to realize the practical utilization of applications
of harmonic generation, the main motive is to increase the
conversion efficiency of the generated harmonics. Many
efforts are being made by various researchers to achieve high
conversion efficiency [14—19]. Fomytskyi et al [14] have
presented a model for the nonlinear response of a small
cluster to study the third harmonic of laser in cluster. They
observed that the nonlinear response of the core is due to non
uniformity in the ion background density, which could be due
to some intrinsic non uniformity or may arise naturally in the
process of cluster expansion. Particle in cell simulations are
carried out by the authors to reveal that the third harmonic is
resonantly enhanced when the laser frequency is close to one
third of the core eigen frequency. Shim er al [15] have
reported the enhanced third harmonic generation from
expanding cluster of Argon gas in 2007. They performed
pump-probe experiment, in which the pump heated the gas jet
to generate clustered plasma and initiated the cluster

© 2018 IOP Publishing Ltd  Printed in the UK
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ADVANCED MATERIALS FOR ENERGY STORAGE AND CONVERSION APPLICATIONS

Effect of Dopants and Sintering Method on the Properties

of Ceria-Based Electrolytes for IT-SOFCs Applications

PAYAL SHARMA,? CHETAN SHARMA,?> KANCHAN L. SINGH®,?
and ANIRUDH P. SINGH?

1.—Department of Applied Sciences, D.A.V Institute of Engineering and Technology, Jalandhar 144003,
India. 2.—IKG Punjab Technical University, Kapurthala 144601, India. 3.—e-mail:
kanchan_69@rediffmail.com

Doped and co-doped ceria ceramics are used as electrolyte materials in solid
oxide fuel cells. In this work, ceria-based oxides, Ceg 90Gdg.06Y0.02Mo 0202_s
(M = Ca, Fe, La, and Sr) were prepared by conventional as well as microwave
processing from the precursors prepared by the mixed oxide method. The
consolidated calcined powders in pellet form were sintered in microwave en-
ergy at 1400°C for 20 min and in an electric furnace of IR radiation at 1400°C
for 6 h. The x-ray diffraction analysis confirmed that all the compositions were
crystallized into a cubic fluorite structure. Surface morphology of the sintered
products was studied using scanning electron microscopy and the micro-
hardness was investigated using the Vickers hardness test. The comparative
results analysis shows that the microwave-sintered samples have uniform
grain growth, higher density and higher microhardness than the corre-
sponding conventionally sintered products. The microwave-sintered sample of
composition Ceq g90Gdg.06Y0.02510.0202_s was found to have the highest micro-
hardness among the four compositions due to its high density and smallest

@ CrossMark

grain size.

INTRODUCTION

Microwave sintering is an advanced technique for
material processing in which microwave energy is
transferred to materials through molecular interac-
tion with the electromagnetic field. This technique of
energy transfer can result in many possible advan-
tages of using microwaves for processing of materials.
Microwaves penetrate the material and generate heat
throughout its volume." This non-conventional heat-
ing method can modify the sintering mechanism,
which affects the microstructure and phase composi-
tion of the materials. It also significantly reduces the
processing time and energy consumption. Intensive
research work has been reported in microwave pro-
cessing of ceramics, as they inculcate improved prop-
erties by coupling with microwave energy at room
temperature. However, at elevated temperatures,
enhancement in diffusion rate has been observed with
non-thermal effects. The non-thermal effects, also
termed microwave effects, are the result of interac-
tions between high-strength microwave fields and
ceramic materials.®™

Published online: 17 May 2018

Solid oxide fuel cells (SOFCs) are electrochemical
devices that can convert the chemical energy of a
fuel into electricity with high efficiency and easily
sequestrable carbon dioxide by-products. The basic
structure of an SOFC includes a solid ceramic
electrolyte sandwiched between cathode and anode,
combined with interconnectors and sealants.'® The
electrolyte of an SOFC must be dense and should
have high ionic conductivity along with minimum
electronic conductivity. Further, it should have good
mechanical and thermal properties at operating
temperatures.!! Ceria-based materials have found
potential applications as electrolyte materials for
intermediate-temperature = SOFCs (IT-SOFCd)
(500-750°C) because cerium oxide has an open
structure which leads to high ionic conductivity in
this range of temperature. Moreover, unlike other
rare earth oxides, cerium oxide tends to consist of
non-stoichiometric compounds with +4 and + 3
oxidation states of cerium, which creates a lot of
oxygen ion vacancies and leads to a very high ionic
conductivity of ceria-based electrolgtes as compared
to stabilized zirconia electrolytes.'*!?
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Effect of fuel/nitrate molar ratio on the properties of
Nio-YSZ nanocomposites as anode material for solid
oxide fuel cell synthesised by combustion method
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Abstract: In the present work, nickel oxide and ytttria stabilised zirconia
(NiO—- YSZ) nanocomposites, a precursor of the anode of solid oxide fuel cell,
was synthesised by combustion method, using glycine as fuel. In this
preparation, nitrate solutions of respective metals were taken in their
stoichiometric ratios. Five different concentrations of glycine were added to the
nitrate solutions in order to vary fuel (glycine)/nitrate molar ratio. The
fuel/nitrate molar ratio was kept to be 0.8, 0.9, 1.0, 1.1 and 1.2. The combustion
of these five solutions resulted in five samples of composite powder with
composition mNiO-(1-m) Zry9Y(.101.9s (m = 0.4). The composite powders
obtained were then characterised by FTIR, XRD, TGA-DTA and SEM to
determine its properties such as decomposition temperature, crystalline size,
lattice constant and microstructure. The influence of different fuel/nitrate molar
ratios on the characteristic of precursor nanocomposites was also analysed. It
has been observed that the presence of monoclinic phase decreases with
increase of fuel ratio used in the combustion process.

Keywords: NiO-YSZ; combustion synthesis; XRD; TGA-DTA; FTIR;
scanning electron microscope; SEM.
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Comprehensive Review of Open Source Tools and Cross Layer Approach for
Fast Growing Android Market
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Abstract:- Talking about the operating system, most of the people around the world are using Macintosh or windowsoperating system then why
to bother about LINUX? Which is very less known and used, but these operating systems could not exist without LINUX and its ancestor
UNIX. Its superior functionality and the security make it unique from the other operating systems that exist in this world. Actually, internet is the
producer of LINUX][1]. The need of high security and better performancewithout rebooting it often made it the best operating system for the use
of internet. Linux kernel also make its way to enter in the handheld devices and provides an environment to run various application
simultaneously. In the proliferation era of android OS surpassed many changes to assess the maturity level. One in this account is hybrid design
of application intended a mix of both native and web based technologies that leveraged to deliver capabilities from both native and web based
application. This paper highlights the major rolled played by open source tool and cross-layer approach for growing market opportunity.

LINUX is a UNIX-based operating system which was created by Finnish student named Linus Torvalds in 1991. Linus Torvalds Design the
Linux kernel as anopen source as non-enterprise,after then he arguablymake original non-free license to the GPLv2.

It is‘open source’ software which means it can be easily available to download and use. User can make changes in it according to their use. Due
to this reason it has become a very powerful OS that is gaining popularity worldwide, especially among those seeking an alternative to Windows.
It is free to use and install, and is more reliable than almost all other systems and it can run for many months and even years without the need of
rebooting.

sesiestesiesk

I.  INTRODUCTION OS statistics ® RedHat
One of the significant benefits of LINUX is that it has no H CentOS
owner therefore it can be debugged without the permission ® Ubuntu
of a license owner. LINUX a multiuser operating system )
which means on a single computer many users can use the Debian
resources and work together. Most of the supercomputers B Fedora
having LINUX in their core system. B FreeBSD

ree

LINUXhold immense grip on many different kinds of 0SX
electronic devices to operate, also nourish much faster than )
any other operating in era today. This environment include Windows
global  connectivity = frameworklikemany  application SUSE
browser, e-mail client, allowing users to work on the Linux

Internet without having to boot all the way into their . 2.06
device's primary operating system even if that operating i

system is Windows. .
Figure 1

Also LINUX is showing up on mobile Internet devices. In
this category embedded devices such as Smartphone’s and
notebook devices are having LINUX in their core. That
features

1I. FILE SYSTEM

In computing, a file system[2] is used to control how data is
stored, retrieved or access. A file system organizes data in
an efficient manner and is tuned to the specific
characteristics of the device. In Linux, everything is
configuring as a file. This includes not only text files,
folders, images and executables programs, but also
directories, device drivers and partitions.

the core functionality of their larger counterparts in a
smaller, more energy-efficient package.Cloud computing
now a day is more reliable on Linux than any other
operating system. Like cloud services of Amazon’s A3
works superior with LINUX. Thus we cannot neglect the
advantages of Linux over the other existing OS’s and also

. , Each file system contains a control block which holds the
its great impact on the computer world through.

information about that filesystem. Another block in the file
system is inodes, which contains the information about files,

Statistics of different operating system used all over the
and blocks.

world
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A Comprehensive Survey of Location Based Routing in Vehicular
Networks

Vikram Dhiman®, Ikjot Saini®, Prof Dr Manoj Kumar®
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*PhD University of Windsor, Canada,
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Abstract

Vehicular network is the real time network formed by the highly dynamic nodes. This environment of VANET
along with the fixed geographical mapping of roads slows down the delivery of the message in case of unicast
and broadcast. When unicast is applied then the latency increases significantly as hop count increases. While
broadcast make use of the network resources which degrades the performance by decreasing the efficiency of
the network. However, multicast is proposed as the parameter to enhance the performance by introducing
multicasting trees. This strategy is applied for maintaining the vehicular nodes in a multicast tree manner which
will provide single path between two vehicles in the tree. Further, in case of the link failures, tree partitions and
reconfiguration is needed this induces to have very low latency and reduces packet overhead. Various location
based routing protocols are discussed which reveals different aspects and applications of variety of routing
protocols relying on the location information.

Index Terms: LAR, Multicasting, VANET, Location based routing.

© 2017 Published by MECS Publisher. Selection and/or peer review under responsibility of the Research
Association of Modern Education and Computer Science

1. Introduction

Vehicular networks are the adhoc environment having various vehicles and the roadside units. This network
comprises no prior setup of infrastructure and the roadside units as well as the vehicles contact with each other
in order to receive and send the warnings of the current traffic. Such messages transferring become significant
in development of innovative safety technologies over different modes of transportation and traffic
management applications. However, Intelligent Transportation System (ITS) makes safer and smarter use of
the transportation by enabling users to be more informed and more coordinated. The technology is named as

* Corresponding author.
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Microwave and conventional processing of niobium and manganese doped

lanthanum germanate based apatites
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HIGHLIGHTS

# In this paper, apatites have been prepared by microwanve heating a5 well a5 conventional heating.

# The single phase of the apatite could be prepared at 1100°C within 1h by micowave heating.

# By the comventional hesting, the single phase of the apatite coukd not be prepared st 1100°C within 1 h

# The gmain growth in the microwanve sintersd produces wes more wmiform than the conventiomally sintered products.
# The density of the sintersd products was as high as 96% of the theoretical density.

ARTICLE INFO ABSTRACT

Eepwords

Apaite

Heoml e
MiCrRRTE [iraesiing
MRD

o |

The paper repariesd calcnation and sintering of apaties of composiions LagsGessNhosOas s amd
Lag -G Mn, o0y using microwave energy for the first time from the preorsor prepared by the mixed adde
methad . The calcination was done conventionally under an identical condition i compane the reuls. The single
phase ofLag - Ge, - Nhy, A0, - and Lag - Ge, SMng -0 could be obtaine d by miorowa ve proces ing at temperature
1100 "C within 1 h But the single phase of aptites could not be prepared by conventional heating under the
identical conditions. The calcinesd powder obdaimned by microwave heating was smbensd by microwene heating as

well a5 conventional heating. The products obtained were chamacterized by XRD and SEM. & was olserved that
the microwave sintersd products had higher demity and mniform microstrucune comparsd to the sintensd
products obiained by the conventional heating.

1. Introductd on

Yirda-stabilized zirconla (Y5Z) exhibits high oxygen lm con-
dctivity at high temperaumes in the mnge of B30-1000C. Themriom,
YEZ B wed a5 an electmlyte in SOFC. Since YS£ shows appreciable
conductivity only at elevated tempermiure consequently, the operat ion
of SOFC causes problems related to the degradation of materials and
mechanical and chemical compatibility in cddizing and reducing at-
mospheres [1]. Many other oodde electrolytes are being studied to lower
the operating temperature of the S0FC. Some of the oxdde lon con-
ductors are fuorte, perovakite, pyrochlore, brownmillerite, and apatite
[2-7]. Lanthanum oodde, dse to (s multivalent valence state, is wed as
acatalyst, photocatalyst [E,9], and in the fabrication of supercapacitor
[10]. Lanthamim has also atimcted atention because lanthamm doped

* Correspanding author.
=% Comres ponding authar.

hydroxyapatite has improved performance as dental implanis in o8-
teapomte cases [11] Further, lanthanum-bated apatite, Lige
SHa026 + y (Ln = La) (LSA), has found s application as an eleciro-
Iyte in the intermediate temperature solid mide fuel cell (IT-50HC)
because of s higher conductvity fof the order of 107 Sem™") at
500 "C which k& higher than that of Y5Z at an intermed late temperatu e
[12-18]. Lanthamm silicate based apatite requires higher sintering
temperature which is weally higher than 1700 °C and a long soaking
time of more than 4 h before they can be wsed as an electrolyte in SOFCs
[17]. The substitution of i s by Ge lons has been found to decrease
sintering temperature and improve electrical conductivity [18,19] at
the intermediate temperansre. But during the preparation of lant hanum
germanate based electrolyte, the Ged), gets evapomted at a higher
temperature which changes the La/Ge golchiometre ratio resulting in

Email addresers: kancham 6% §ne diffmaiLoom (KL Singh), anips] 2-%Fred iffmail com (A P. Singhl.

hitps//doiorg/1 0,101 65 matchemphys. 201 & {7 02
Received 21 April 2018; Accepied 2 July 2018
Available online 02 July 2018

0254.0584,/ € 2018 Hsevier B.Y. All rights reserved.


Shivani
Highlight

Highlight


Materials Chemisiry and Physics 223 (2019) 319-324

L A
ElSEVIER

Contents lists avallable at Sclencelirect

Materials Chemistry and Physics

journal homepage: www . elsavier.com/locate/matchemphys

Influence of microwave processing and sintering temperature on the
structure and properties of Sr/Zr doped hydroxyapatite
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HIGHLIGHTS

# 5r-Fr hydroxyapatit= has been sintersd by microwave and convenbional methods.
# The lattice parameters increass with tempemiure during conventional sintering.
# Beverse trend for lattics parameters is ohserved during microwave sintering.

# Micowave sintered products have higher density and hardness.

# Micowave sintered product at 1100°C has a less percentage of secondary phase.

ARTICLE INFO

ABSTRACT

Keywords
Calctam hydroaryapatite
Mlrrowave sinbering
Conventional sinbering
Xqay diffraction

Amoag the different cations that are substituted to modify the properties of calcium hydroxyapatite, 51 and Zr
hawe gained interest because of their effect on booe formation and mechanical propesties, respectively. [n the
present work, Sr and Zr substituted hydroxyapatite, Gag qoding 1 8o o[ PO (0H); are synthesized by conventicaal
and microwave =i ing at diffi t=mper The efect of different sintering techaiques and tempershares
are investigated on the structural and morphological properties of assynthesized samples. The X-ray diffraction
(XRD) and Fourier transform infraned spectroscopy (FT-1R) is used to study the variation in structuml properties
and scanning electron micoscopy (SEM) is used to investigate the morphology with the variation in sintering
conditions. The changes in lattice parameters clearly show that Sr and Zr are incorporated into hydroxyapatite
lattice. Microwave sintered samples retain the higher amount of hydroxyapatite and experience higher density
levels as compared to conventional sintering. As compared to coaventional sintering, the grain size is more

uniform and low percentage of secondary phase is observed in microwave sintered sxmple.

1. Introduction

Increasing number of accidents, trauma, arthritis, and mmors have
Increased the Interest of the sclentfic commundty to find new boma-
tertals [1-3]. Many research groups are working for the development
and evaluation of new synthetic blomaterials for bone grafting. The
maln challenge In blomaterial engineering s the quest to find a material
which has good Mocompatibility, resorbability and mechanical strength
[4-£]). Many materlals are tried and tested, but they are found In-
appropriate regarding the above-mentioned propertles. The most ap-
propriate material to date s calcium hydroxyapatite (HA) [7-9]. HA s
consldered as a better option as compared te other calclum phosphates

* Corresponding author.
** Corresponding anthor.
E-muail address deanricptud@gmail.com (AP. Singh).

harps:s/Ydod.orgs 10101 6. maschemphys. 200 6.09. 066

due o Its blocompatibility and ostecconductive properties. It also ex-
hibits excellent chemical and bological affinity with the bone tissue
[10]. HA t= bastcally calclum hydroxyapatite which makes most of the
mineral part of bone and tooth enamel. But its stability tn vive and low
mechanical strength &s compared to bone has limited Its use In load-
bearing applications [11,12]. To Improve Its mechanical properties,
many approaches like the additton of dopants and different synthe-
slzing routes have been Investigated [13]. The best structural aspect of
HA Is Its abllity to accommodate a great varlety of cations and anlons
while retalning Its hexagonal structure. These substitutions can alter the
thermal stability, surface reactivity and blologlcal properties of HA
[14-18].

Beceived 25 July 2018; Received in revised form 27 September 2018; Accepted 30 September 2008
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ARTICLE INFO ABSTRACT

Keywords: Second harmonic generation (SHG) of a chirped pulse laser propagating through magnetized-
Second harmonic generation plasma has been examined by taking into consideration the exponential plasma density ramp
Exponential density ramp profile. Highly intense laser beam propagating under the effect of transverse magnetic field

Magnetized plasma

through homogeneous plasma is studied and noticed that the transverse current density starts
Chirped pulse laser

oscillating with a frequency almost double of the laser field. One may observe that the ex-
ponential plasma density ramp plays a key role in the enhancement of SHG. It is due to the fact
that the exponential plasma density ramp helps in making the self-focusing of pump laser
stronger which leads to enhanced SHG in plasma. Also, it is noticed that with the increase in the
value of the positive chirp parameter and magnetic field, the enhancement in the conversion
efficiency of the harmonic generation of second order remarkably observed. Our results reveal
that the conversion efficiency of SHG enhances significantly in the presence of exponential
plasma density ramp.

1. Introduction

In the last few decades with the advantage of ultra-high power lasers, laser propagation based on the technique of chirped-pulse
amplification in under-dense plasma has been broadly studied leading to several applications comprising harmonic generation [1,2],
X-ray laser [3,4], laser particle acceleration in plasma [5-7] and laser-driven fusion [8] etc. Such unique applications inspire the
investigators to study the basic physics phenomenon occurring during the intense laser-plasma interaction. Also it is analyzed that
highly intense electromagnetic and quasi static magnetic fields are produced as ultra-short laser pulse propagates through underdense
plasma, due to its interaction with plasma.

Harmonic generation by short pulse laser in plasma has been a more extensive area of research for last few years [9-17]. It is
reported by most of the researchers that vibrational motion of the electron is induced by the short pulse laser through a density
gradient. It in turn delivers perturbation in the electron density comparable to the laser frequency and hence coherent harmonic
generation is produced. Highly intense laser beam propagating through homogeneous plasma in the presence of transverse magnetic
field is studied and noticed the current density oscillations of frequency almost double of the laser frequency [18]. A substantial
increment in the conversion efficiency of SHG was reported by them.

Density transition in plasma plays a crucial role in the strong resonant SHG [19]. Experimental demonstration of essential wave
number and amplitude increases the importance of density ripple. Also, the effect of plasma density ramp on ponderomotive self-
focusing of a short pulse laser was reported [20]. It was found that with plasma density ramp of upward nature the laser beam attains

* Corresponding author.
E-mail address: nitikant@yahoo.com (N. Kant).
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TN TS JIoR fiH H AvATerSTAT A
TI-TEhaT

BEEN @S, ool BRI’
SR (4T )

H:

39 U9 & AN T doR e B dueedind ATACITASAT # FI-higd UmhAT &
FEIIS FHAT I &1 TGO Falmegs ooR e UR Ha= TMoETe doR i & 0ol A Jec
¢ Toietepr 3187 z 3787 & HAAR @ & 3 z 36T & 00 Y g ¥ FTAAART FRAT STl § oIoR
@ & AFfAwieT degar & HROT TAATHD Tl 3T BT & SN o A H Fa-biga unkar H
TEgsh Bl ¥l ded gahrd aF A sufeufd # susfa mor wfedeed  (paraxial ray
approximation) @I 30JNT &d g WRrdegdieh (dielectric permittivity) &1 S cdsieh EhIHT
ERAT 917 ¥ 38 [ERAVT F ey &t & e & wa-hfea unhar & daar W e gHEg gsar &
BT IHEITA AT IAT &

AV Hehd : TI-higd UERIT, a@jivﬁ MoFIT FoR A, FAIASITATSTAT, UIRAAET ATATHD Il

W:

CellsdT & |1 ol Eedd YFaehid oall &l IHeAI-anhdl Aecaqol ¢, FAiEh $Hh B
FIUAT €, S, CATeHT IURA e 9T e (beat-wave accelerators) [1] Siscdid T
HolTa (inertial confinement fusion) [2] 3TI Sl MY (ionospheric modification),eleik 3aelr wor
R (laser charge particle accelerator) [3] 3RTTFHY dAoR| 3WFd FAIEFAT & PRUT HS
NEs (00-I0000) GBI 3cUee @l § S 6 Oheleiee, T el &Agee(self phase
modulation), Hg T URETUT (group velocity dispersion)3iR =Tellcdes T Shigd UohaT| &
g gmhaT Th IS JHiTehel Tl Boll & Hegd Iedhld R0 & Ehdl Aegd 4
UREARE A ¥ 30 ACIH & 3Uacich Fabich (refrective index) H Tgeltd & HROT 3 Bl ¢
T IO YERAT & ok URT Hglel BBl Fecaqul el & HRUT Mo HS aAhi A AMIehell3it
J g X A TH UBRAT W IUAT A HIGATRTT & ATl I 3R FTOETAEE (relativistic)
UHTT @ B drell TI-bigd UBHAT P ATACICATSTAT H s MU ganr dguifas & & 3R
TANTcAE ¥ 8 ofd AT 8 A0 § § 3CqIA FRAT 7 ¢ AR 9 o3 & goad ohar = &
[4-71
Tq HBfed yBhar & SAET MY TWESRE NI ofsR d1eF oI THT T §| T AT |
3vshR ImEae @i [8] W@ 3SR dtmEae @i [9] gFe dMogaa @i [10] wmic-wer-
aitgae @ [11] 3R g aioeae & [12] # Ta-bied gohar o gEd EhaT 41 §| 019 T
3 ENT T E O NIUET gahr & H YW IMEE R dH $ W Higd @UaTAary
HeIA &1 HGUiTdh eI BRIT T-T & [13] TAR 3Tl ¥ gAd @1 & Oh, o Tl o8y
W 39 ATFd Telcd Bl UTtd Al & [FT hs A1 Aol 6 TP a5 dhelicd Bl JCITT Al A
M 96 W &l 3TP el H, W 3R gt [14] S v IRIWT toreAr F el % HIAA
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Quadruple Gaussian Laser Beam Profile Dynamics in Collisionless Magnetized Plasma
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Abstract This paper presents an investigation of self-focusing of a quadruple Gaussian laser beam in collisionless

magnetized plasma.

The nonlinearity due to ponderomotive force which arises on account of nonuniform intensity

distribution of the laser beam is considered. The nonlinear partial differential equation governing the evaluation of
complex envelope in the slowly varying envelope approximation is solved using a paraxial formalism. The self-focusing
mechanism in magnetized plasma, in the presence of self-compression mechanism will be analyzed in contrast to the case
in which it is absent. It can be observed that, in case of ponderomotive nonlinearity, the self-compression mechanism
obstructs the pulse self-focusing above a certain intensity value. The effect of an external magnetic field is to generate

pulses with smaller spot size and shorter compression length.

The lateral separation parameter and the initial intensity

of the laser beam play a crucial role on focusing and compression parameters. Also, the three-dimensional analysis of
pulse propagation is presented by coupling the self-focusing equation with the self-compression one.

DOI: 10.1088/0253-6102/70/3 /317

Key words: self-focusing, quadruple Gaussian beam, magnetoplasma, spatiotemporal, ponderomotive force

1 Introduction

The interaction of intense electromagnetic waves
with plasma has been of considerable interest due
to its significance in number of applications such
as plasma based beat-wave accelerators,!! plasma-
based accelerators,?l inertial confinement fusion,3—4
ionospheric  modification,®~7  laser charge particle
accelerator,379 and X-ray lasers.['%) The success of these
applications depends on propagation of laser over several
Rayleigh lengths while maintaining the efficient interac-
tion with plasma. Pulse focusing and pulse compression
have been proved to be an effective way of guiding a laser
pulse in the medium over many Rayleigh lengths and to
increase radiation power and intensity while retaining its
energy. Therefore the dynamics of self-focusing and self-
compression of laser beam in plasma have been studied
both theoretically and experimentally by many inves-
tigators extensively since long and have been reported
in a number of investigations.'?=16] The effect of self-
compression mechanism on the self-focusing of a Gaus-
sian laser beam in an unmagnetized plasma has already
been investigated by Bokaei and Niknam.'”l They have
shown in their work that in the presence of ponderomotive
nonlinearity the self-focusing mechanism is obstructed by
the self-compression one. Shibu et all* have investi-
gated the self-compression of Gaussian laser beam due to
the relativistic mass nonlinearity and have observed that
the self-focusing mechanism interferes strongly with the
non-linear self-compression process. Recently Bokaei et
al.'8] have studied the effect of external magnetic field

*E-mail: svij25@yahoo.co.in
© 2018 Chinese Physical Society and IOP Publishing Ltd

and plasma inhomogeneity on simultaneous self-focusing
and self-compression of a Gaussian laser beam through
the plasma. Their results showed that the simultaneous
use of both external magnetic field and density ramp leads
to generate highly focused and compressed pulses.

Most of the theoretical study on self-focusing and
self-compression is devoted to cylindrically symmetric
Gaussian laser beams.['"~2% Few studies of self-focusing
have been reported on elliptical Gaussian beam,?1=23l
cosh Gaussian beams,[?*! Hermite Gaussian beams, ]
Hermite-Cosh-Gaussian beams?®! and super Gaussian
beams.[27 From our studies, we have observed that,
presently, there is an increase in interest in exploring a
new technique of combining multiple beams to achieve
high power densities at the target.[23=3 However combin-
ing identical four beams is mathematically simpler than
combining two beams. This is because the intensity dis-
tribution of the beam formed by combining four identi-
cal beams is symmetrical in z- and y-directions, hence
only one beam width parameter is required to describe
the whole beam dynamics.

In the present investigation, we have focused on the
self-focusing of a quadruple Gaussian laser beam com-
prising four coherent Gaussian laser beams propagating
along the z-direction, but having intensity maxima in the
z-y plane at (—z,,0), (z,,0), (0,—x,), (0,2,), in a col-
lisionless magnetized plasma. However, in most plasma
fusion experiments, the externally applied or self gen-
erated magnetic fields play an important role in laser
beam propagation.[?2733] Therefore, it is justified to in-

http://www.lopscience.iop.org/ctp http://ctp.itp.ac.cn
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Abstract: The urban areas are observed
under the higher crime influence than the
rural areas in the continuous studies for
several years. Hence, the crime prediction
IS an important task to analyze the
possibility of the future crimes on
particular locations in the urban areas.
The crime prediction practices are
performed to help the police department
to efficiently deploy the force, which
eventually alleviates the hiring of more
employees. This helps to reduce the crime
as well as the cost of security
implementation in the police department.
In this paper, the SEPP (self extracting
point process) based time, space and
intensity based model is proposed, which
can combine the multiple features of the
crime records to accurately and vastly
predict the high dimensional data. This
may be used to prepare the security
policies, police  force deployment,
installation of the surveillance devices, etc
for the police department. The proposed
model is intended to improve the
accuracy and detail of prediction of crime
data, which enables its use up to a higher
extent than the previous models.
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Introduction

Data collected under the crime database is
unstructured and fuzzy in nature. In
everyday life, there are several kinds of
crimes are happened, for what different
types of the information sets are provided.
Such information can be directly applied
under the data mining and predictive
analysis models. So, analyzing and
extracting information patterns from such
data sets are more complex. A significant
amount of research has already been carried
out to categorize data/sentence into various
categories based on the different kinds of
crimes. Most of the crime that has been
worked upon either less of more dangerous,
hence, classified on the basis of the intensity
of the crime. As the crime datasets are
becoming larger, and are keeping the data of
several past years, these are making the
crime prediction quite possible. Becoming
the need of real time crime prediction
application, so is the interaction/discussions
of people through social media has also
increased.
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SELF EXTRACTING POINT PROCESS (SEPP)
FOR CRIME PREDCITION

Varinderjit Kaur* Ms. Avani Chopra**
*M.Tech. Student Computer Science Engineering, DAV Institute of Engg. & Tech. Jalandhar.
**Assistant Professor of Computer Science Engineering, DAV Institute of Engg. & Tech. Jalandhar.

ABSTRACT— Nowadays, the predictive models are designed for the crime analysis and prediction in the
time series data obtained from the historical crime database. The SEPP algorithm is utilized for the
prediction of the crimes in the geo-location aware system. The proposed algorithm offers the node degree
based evaluation of the intensity of future crimes based upon the historical crime data in the particular
regions. The SEPP algorithm doesn’t create the network structure of the data entities, which doesn’t convert
the data into connected entity relationship diagram for the chain analysis, which becomes mandatory in the
time-series analytics. The existing model works on the space and time concept, which computes the
possibility of the crimes on the given time in the given region. The time limit has been taken as a standard at
1 year, which is very low density data and can produce many false results when applied to the large scale
database, which can be overcome by using the historical analysis of nearly 2-5 years or above. Also, the
system performance is further improved by using the multiple factor analysis, which can include the other
factors than the space and time based density evaluation to improve the accuracy for the crime prediction.
The projected improvement in the existing model is directed to real Deep Heinous SEPP (DH-SEPP) model
for detailed analysis. The accuracy based results justify the significance of the proposed model in
comparison with the proposed crime prediction model.

KEYWORDS—Crime analytics, predictive analysis, supervised data modeling, data visualization.

1. INTRODUCTION

Data collected under the crime database is unstructured and fuzzy in nature. In everyday life, there are
several kinds of crimes are happened, for what different types of the information sets are provided. Such
information can be directly applied under the data mining and predictive analysis models. So, analyzing and
extracting information patterns from such data sets are more complex. A significant amount of research has
already been carried out to categorize data/sentence into various categories based on the different kinds of
crimes. Most of the crime that has been worked upon either less of more dangerous, hence, classified on the
basis of the intensity of the crime. As the crime datasets are becoming larger, and are keeping the data of
several past years, these are making the crime prediction quite possible. Becoming the need of real time
crime prediction application, so is the interaction/discussions of people through social media has also
increased.

Digital trade, often called E-commerce/ecommerce, will be trading inside offerings using pc communities,
such as Net. Digital trade attracts on technology such as cellular trade, automated funds transport, source
cycle supervision, and Affiliate marketing, on-line deal finalizing, automated files interchange (EDI), stock
supervision techniques and also automatic files series techniques.

E-commerce provides improved the facial skin on most organization capabilities inside competitive
corporations. World-wide-web technology possess faultlessly automated software processes among clients
in addition to stores, stores in addition to suppliers,suppliers in addition to plant life, in addition to plant life
in addition to his or her assortment companies. Data mining provides while the principal purpose, this era
involving non-obvious yet beneficial data pertaining to conclusion makers coming from large sources. The
various parts with this era contain abstractions, aggregations, summarizations, along with characterizations
involving files.

Nowadays E-Commerce market keeps growing in numerous sizes. It is thought to be most effective growing
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Lanthanum and sodium co-substituted barium hexaferrite Ba(1-2x)Lax Nax Fe10CoTiO19 (x research
=0.00,005,0.10,0.15, 0.20 and 0.25) samples were prepared using a conventional solid
state reaction route. Structural, morphological, electrical and microwave absorption
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properties of synthesized hexaferrites were investigated using various instruments including BN uicmbers

¥-ray diffractometer (XRD), scanning electron microscope (SEM), impedance analyzer and « 135+ million publications
vector network analyzer Single phase formation was confirmed by XRD analysis. Unit cel A
volume decreased with increase in concentration. Average grain size as estimated from SEM » 700k~ research projects
micrographs lies in 0.73-1.15 um range. The DC resistivity decreased with increase in La-Na

concentration. The dielectric parameters were measured in the 10 kHz-1 MHz frequency
range. At lower frequencies, dielectric constant (¢") and tangent loss (tan 8) values were

high, which decreased with increases in frequency. Electromagnetic and microwave
absorption properties were evaluated theoretically in the X-band (8.2-12.4 GHz) for different
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li-type Barium Hexaferrite Ba(1-2x)LaxNaxFe10C00.5TiMn0.5019 (x = 0.00-0.25 in steps of research
0.05) samples have been synthesized by means of solid state reaction technique. The
average crystallite size was depicted in 60.8-81.9 nm range from XRD analysis. High

T mill
precision impedance analyzer was used in 10 kHz—1 MHz depicts an increase in AC * 20+ million members

conductivity and increase in dielectric parameters (¢" and £") of the samples with an increase « 135+ million publications
in the frequency of the applied signal as well as substitution amount (x). Vector Network ;
Analyzer (VNA) measurement in X-band frequencies give the dielectric constant values in + 700k~ research projects
5.5-7.1 and dielectric loss values in 0.01-1.2 range. The values of magnetic permeability

and magnetic 0ss lies in 1.08-1.5 and 0.0-0.5 range respectively. The occurrence of peaks
in reflection loss (RL) plots is observed at those frequencies where there exists an

impedance matching between free space and sample material. The reflection loss of the
sample Ba0.9La0.05Na0.05Fe10C00.5TiMn0.5019 is observed to be maximum amongst all
the samples with a value of - 35.43 dB and - 10 dB bandwidth of 1.092 GHz The large RL
suggests that the composition Ba0.9La0.05Na0.05Fe10C00.5TiMn0.5019 could be a
potential contender for microwave absorbing material.
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Abstract

A series of Ba j-aLa,Na,Fe,¢CoTiO,9 hexaferrite samples with x= 0.00-0.25 (step size 0.05) were prepared by using conven-
tional solid-state reaction technique. The magnetic properties of the hexaferrites have been investigated at room temperature by
employing a vibrating sample magnetometer. There is an overall decrease in saturation magnetization from 70.64 to 57.83 emu/g
with an increase in doping concentration from x=0.00-0.25, The microwave measurements were done ulilizing vector network
analyzer in the k-band (18.0-26.5 GHz) frequency range. The electromagnetic measurements revealed that the gross tangent loss
is maximum for x =0.10 sample. The microwave absorption measurements show that sample x= 0.10 with 1.4 mm thickness
exhibits a reflection loss of — 26.59 dB (99.78% signal absorption) and 7.65 GHiz bandwidth. Thus, it is considered for thin
single-layer broadband microwave absorber applications in 18.0-26.5 GHz frequency range.

Keywords Hexaferrite - Magnetic properties - Reflection loss - Complex permittivity - Complex permeability - Microwave

absarption

1 Introduction

-
The GHz frequency band is rapidly developing with the
increase in a number of applications in microwave com-
munication, national defense, satellite communication,
aeronautical industry, and so on. Due to this develop-
ment, there arises a serious issue called as clectromag-
netic interference (EMI) which hinders the proper work-
ing of electronic devices [1—]. To reduce the effect of
electromagnetic interference, special auention is paid to
the development of microwave absorbing materials.
Hexagonal ferrites are well-known materials, which can
be used for various applications like microwave absorb-
ing materials, magnetic recording, and permanent mag-
nets [5]. In hexagonal ferites. the dielectric and ferro-
magnetic resonance both exist simultancously, so they
are proved 1o be the best microwave signal absorbers
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for EMI applications [3, 6]. BaFe30,9 is a type of hex-
agonal ferrite having excellent dielectric and magnetic
properties, which can be altered according to the require-
ment of the application. In pure BaFe 20,5, the desired
reflection loss (RL) exists but its absorption bandwidth is
100 narrow to be utilized as a high frequency absorbing
material. The bandwidth and reflection loss can be im-
proved considerably by the cationic substitution for
Barium (Ba) and Iron (Fe) ions. The cationic substitution
modifies the magnetic and dielectric properties of the
parent hexaferrite material. hence improving its micro-
wave absorption characteristics [6]. Several researchers
have reported the microwave absorption studies of bari-
um hexaferrite by the doping of different cations. Ba®*
jon substitution by Lanthanides or rare earth ions and
substitution of Fe’* ions by transition metals such as
Co®*, Ni?*, Sn**, Zn®*, Zr**, Mn®*, and Ti'* have been
investigated in various studies [7-11].

Literature reports that the doping of Barium hexaferrite
with Co-Ti has presented better microwave absorption
properties [12-15]. Also. in our previous study on Co-
Zr-doped Barium hexaferrite, the addition of La-Na has
remarkably improved the eleciromagnetic characteristics
in terms of increased microwave absorption bandwidth
of the parent hexaferrite material [16]). Therefore, we have
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Abstract

The system infrastructure of modern electric power distribution is integrated with
information and communication technologies (ICTs) in smart cities. By employing
wireless sensor networks, both utilities and consumers are capable to convey, ohserve,
forecast, and manage energy usage effectively and efficiently. In this paper, smart meters
(SMs) deployment in diverse applications (such as water system, transport system,
intelligent home/building's demand response system, zero emergy buildings, industry
automation, renewable emergy system, street lighting system, smart HVAC systems,
carbon management system, utilization of SMs in production of gas) have been conferred
to measure precise energy usage and collect data to improve the overall system, while
maintaining green environment as per the emergent need of the dav. However, with
deployment of SMs by employving wireless sensor networks have beem acguainted with
new securitv challenges, mainly related fo cowmfidentiality, comnectivity, and protection
management. These may cause unexpected expenditure and adversity to both utilities and
consumers. The various deployment issues faced by utilities and consumers are identified
Jfor prosperous solutions. Emerging smart metering solutions are conversed to facilitate
number of utilities and consumers jfor tracking of their energy usage, which will help
better energy conservation in future.

Keywords: Smart meter, Smart grid, Smart cities, IoT, ICT, AMR

1. Introduction

Two third of the world's people will be living in cities by 2045 [1]. However, the
rapidly increasing urban populace will continuvally raise load on infrastructure,
transport, healthcare, housing and employment. It's high time to convert cities into
more livable, workable, manageable Smart Cities (SCs). SCs are supposed to eguip
with high speed internet connectivity, smart transport networks, smarter energy
system efc. Appropriate energy system is the basic need of every city. If electricity
is not available for a momentary period of time, then all the functions will
ultimately cease. The huge hurdle in establishment SCs in near future is need of
smart energy system. The new initiatives are required to gear up power and manage
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PERFORMANCE COMPARISON OF OBJECT ACQUISITION USING
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Absteaer: This paper presents a comparison of object acquisition in an HCI system using two different techniques: automatic scanning and facial
feature tracking. In automatic scanning the focus moves from one object fo next object automatically after a predefined time period called
seanning time. Automatic seanning has been implemented by using MATLAB algorithm which virmally activates the tab key after each
scatming time and the focus moves from Dl.ljc:::t to ohju:t. The user activates a selection h'igg:r for selection of the obj:cl when the focus comes
over the objeet of mterest. Whereas, in facial feature tracking approach the mouse cursor is moved in proportion to the movement of user’s face.
To implement this technique Camera Mouse has been used which requires a simple webeam. It continuously takes facial images of the user and
finds the mouse cursor position from the face coordnates. The two techmiques are compared based upon accuracy and acquisition tune for

acquisition of text and graphic objects.

Keywords: Object acquisition; HCT systems; automatic seanning; face tracking.

1. INTRODUCTION

A user controls computer with the help of an mterface
called as human computer interaction (HCI) system. The
two mnportant functions performed by an HCI system are
object acquisition and object selection. Object acquisition
refers to the movement of focus/cursor over the object to be
selected and object selection means activation of a selection
trigger when the focus/cursor comes over the desired object.
Some of the techniques used for object acquisition are: eye
gaze tracking [1], [2], face tracking [3], [4], facial feature
tracking [5], scanning [6]-{9], and tongue movement [10].
Object selection can be performed by using key trigger [11],
eye blimking [12], [13], dwell time trigger [14], [15], anti-
saccades, gaze gestures, on-off screen buffons, dashers,
pEYEs [16], mouth opening click [17], tooth clicker [2],
brows up clicker [3], EMG clicking [18], and clicking with
smiling [19]. The major deciding factors for selection of a
combination of object acquisition and selection techmques
are: physical condition of a user, cost, performance, and
ease of use.

This paper presents a comparson of performance of
automatic scanning and face tracking techniques for object
acquistiion. From the overall comparison 1t 1s observed that

3 T

2. METHODOLOGY

For testing of performance of automatic scanmng and
facial feature ftracking techniques an experiment was
conducted for acquisition of text and graphic objects using
both the techniques. The antomatic scanning technique does
not require any hardware whereas face tracking technique
needs a webcam for acquisition of user facial images.

A, Implementation of automatic scanning technique for

Socus movement

In automatic scanning a MATLAB algonithm activates
the tab kev to move focus over objects placed on computer
screen. The time taken by the algonthm to move focus from
one object fo next object 1s called as scanning fime. The
process of moving focus over objects using this technique 1s
shown in figure 1 m the form of a flow chart. The scanning
of objects starts from very first object placed in the file and
reaches to the last object after scanming all the objects placed
in befween. The user activates a selection trigger, which is
eve blink i this research, if the object having focus 1s the
object to be selected; otherwise, the focus is transferred to the
next object. In this way, the object of interest is selected with
very less physical efforts and the user has to just blink s/her
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Abstract. With the higher compression ratio, the decoded image produces annoying compression artifacts near block bound-
aries, ringing artifacts near original edges and corner outliers at block corner. These coding artifacts are caused by quantization
and transformation process of discrete cosine transform (IXCT). This paper proposes a novel deblocking algorithm that
removes block discontinuities by taking into account the ringing, blurring and corner outlier artifacts. The proposed deblock-
ing technique consists of two frequency related modes (smooth and detailed region mode) and corner outlier mode have been
proposed and then applied median filter. The proposed technique has been applied to a number of reconstructed images and
their performance is compared with conventional methods on the basis of standard metrics such a PSNR-B, BBM and MOS.
Experimental simulation results illustrate that proposed technique improves the perceptual quality of reconstructed images

and thus outperforms the all existing methods.

Keywords: Deblocking filter, post-processing, blocking artifacts, corner outlier, image compression

1. Introduction

Block transform coding of an image with DCT,
has been proved to be a simple as well as efficient
technmique of an image compression. Several imple-
mentations of this approach have found widespread
acceptance through different standards (JPEG and
MPEG) for images as well as videos compression
[1]. The main objective of 8 x 8 BDCT approach
is to pack information into few DCT coefficients
[2]. The primary drawback of BDCT compression
schemes are that it may be results in observable
compression artifacts near the horizontal as well as
vertical block boundaries. However, these blocking
artifacts become more noticeable with increasing

*Cormmesponding author. Amanpreet  Kaur, PhI), Rescarch
Scholar, 1K Gujral Punjab Technical University, Jalandhar 144601,
Punjab, India. Tel: +919872257573; H-mail: aman23 braré
egmail com.

compression rates. As the compression increases,
the correlation of adjoining pixels of adjacent block
decreases because the reconstruction of more pix-
elzs becomes poorer due to independent processing.
As a result of this, an artificial discontinuity appears
along with the vertical as well as horizontal block
boundary called blocking artifacts which becomes
THOTE SEVETE A5 compression ratio increases. Such arti-
facts are very disturbing to the viewer as it severely
reduces the image quality. Thus, it becomes essential
to remove blocking artifacts from the transform coded
images especially at low bit rate. In other words, dis-
continuity generally exists in block boundaries of
8 = 8 block, since the transform coding i.e. DCT
and quantization procedure is implemented to each
8 = 8§ block separately. In general, post-processing
technique provides superior resulis as it does not
need any existing standards to be modified. Block
based compression suffers from flickering, blocking
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Selection and Mechanism of using active gas in GTAW Process — A review
Gurveen SINGH

Abstract

Gas tungsten arc welding process is known for its good quality welds. However, the lack of penetration of the process leads to low productivity. Many techniques have been implemented in the past to improve the joint
penetration and thereby the productivity of GTAW process. In one of the technique, active gas like Carbon dioxide, Nitrogen or Oxygen is used in some proportion along with the inert gas. This addition of active gas can reverse
the Marangoni induced surface tension flow to improve the weld bead penetration. This paper presents the brief report of work done by researchers to improve the GTAW productivity by using active gas in GTAW process. The
effect of Active gas on weld bead geometry, metallurgical behavior, mechanical properties has been discussed herewith.
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GTAW, active gas, Marangoni convection, Productivity
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Abstract

This paper enunciates the effect of six different oxide powders (S$10;, ZnO, SeQ;, CdO,, Fe;0; and CuO) applied as
a surface active element to avstenitic stainless steel SS-304 grade welded by Gas Tungsten arc welding (GTAW)
process. Weld bead geometry, Microstructure, Ferrite content, Microhardness, and Arc column shape, X-Ray
diffraction were analyzed for the different oxide powders in GTAW process. As Oxygen is known to be a surface
active element for austenitic stamnless steels, its presence in the weld region can increase the weld bead depth and
alter other metallurgical and mechanical properties of fusion zone. Experiment results corroborated that the oxide
powders can drastically increase the weld bead penetration. Microstructure and ferrite content varies for the welded
austenitic stainless steel with different oxide flux powders. Arc column becomes constricted in the presence of oxide
powders leads to increase in weld bead penetration. Micro-hardness of the weldments also increases in most of the
oxide powders thereby improving mechanical properties.

Keywords- Surface active flux, Weld bead geometry, Arc Constriction, Marangoni convection, GTAW Process,
Austenitic stainless steel.

Introduction

Gas fungsten arc welding (GTAW) uses a non-consumable tungsten electrode to produce the electric arc for heat
required to fuse the materials together. The process 13 also termed as Tungsten inert gas (TIG) welding process. The
electrode iz covered with a concentric layer of inert gas flowing surrounding it to protect it from atmospheric
contamination at high temperature. Autogenous welds can be made with GTAW process wherein the joint is made
without using any filler wire (Tseng, 2013). It is a well-known process for high-quality joining of mild steel,
stamless steel, aluminum, magnesium and their alloys with a huge application in the fabrication industry (Kuo,
2011). However while welding thick ferrous materials, due fo the lack of penetration of the process, multi-pass
welds are to be made for complete fusion of joint (Lu, 2004). V-Grooves are generally prepared in the material
before welding to ensure full depth fusion for thick ferrous materials. This preparation of V-grooves and thereby
multi-pass welding procedure leads to reduced productivity. There is a need for penetration improvement in the
process so that thick materials can be welded in a single pass (Vidyarthy, 2016).

Several techniques have been implemented in past fo improve the productivity of TIG welding. Active Flux
assistance in GTAW process is one of the technique which can lead to increase in penetration and thereby increase
the productivity of the process (Dhandha 2015). Paton Welding Institute, Ukraine was first to propose the
application of active flux (Modenesi, 2015). In this process, a flux powder containing oxide, chloride or fluoride is
mixed with some thinner like acetone or ethanol and applied on the worl-piece before welding as shown in Figure 1
(Tseng, 2012). The presence of flux compounds in the weld area can increase the penetration by reversing the
Marangom convection or surface tension driven flow of molten pool as illustrated in Figure 2 (Lu, 2009b). Previous
works (Sambherao, 2013) had confirmed the increase in weld bead penetration based on Marangoni convection flow
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Haz Formation And Analysis In Flux Assisted Gtaw
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ABSTRACT

The effect of Silicon dioxide (Si0:) powder on weld bead
geometry, Heat affected zone [HAZ), and micre-hardness of
55304 prade Austenitic stainless steel weld was investigated.
5i0;z improves the weld bead penetration with a simultaneous
reduction in bead width. The improvement in penetration
results from arc constriction and reversal of Marangoni flow.
The results demonstrate Si0; flux can increase the heat density
by arc constriction and Marangoni convection. The
temperature in HAZ reaches above the recrystallization
temperature and consequently leads to the formation of new
grains. The new grains formed in HAZ are of a very large size as
compared to parent metal grains. Due to Larger grains, the
micro-hardness in HAZ area was found to be less than weld
metal and base metal zone. Increased heat density by using
5i0z flux increased the size of Heat Affected Zone.

Keywords- Active TIG, Marangoni convection, arc constriction,
HAZ

INTRODUCTION - Gas Tungsten arc welding (GTAW)
process or Tungsten Inert Gas (TIG) Welding Process
uses a non-consumable tungsten electrode to generate
an electric arc for fusion of work-pieces[1]. The
electrode is protected with inert gas generally argon or
helium to prevent oxidation at high temperature. This
process is highly used for good quality welds of
stainless steel, alloy steels, magnesium and aluminum
alloys[2]. However, the process lacks in achieving
penetration greater than 3mm. Full fusion joints are
made by V-Groove edge preparations and multi-pass
welding procedures which reduce the productivity of
process[3]. There was a definite need to improve the
penetration of process. The problem of poor
penetration and thereby low productivity was
overcome by using activated flux

Paton Institute in the 1960s developed the activated
flux for improving weld bead penetration[4]. This
technique gained the interest of researchers from the
year 2000 onwards to improve weld bead geometry [5].
In this technique, active flux made of oxide powders is
mixed with a thinner like acetone or ethanol to have a
paint-like consistency. It is applied to the base metal
before welding as shown in Fig-1. At high temperature
during welding, oxygen decomposes from the oxide
powders[6]. Oxygen being a surface active element
reverses the Marangoni flow to improve weld bead

geometry [7].

Paint Brush

—:— ) / -
d b : &
a] Mixing b) Coating

Fig -1 Application of Active flux

Several researchers had worked on using active flux
made of oxide powders like 5i0z, Zn0, TiOz Fez0: and

* Corresponing author Gurveen Singh,E-mail address: gunreensinghﬂﬁ@gmaiLcum
* Doi: http://dx.doi.org/10.11127/ijammc2018.09.01 Copyright@GRIET Publications. All rightsreserved.
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Abstract— The wireless sensor networks (WSNs) are the ad-hoc
networks constructed of variety of sensor nodes. which are
predominantly deploved for data collection. The W5Ns are used
in number of applications, which involves the military, weather,
water and flood, snow and avalanche, and activity monitoring
applications. The ad-hoc networks are known to form the inter-
nodal paths to reach the destination mode, which is primarily
known as base station or sink node. The sensor nodes suffer from
various problems, out of which energy consumption is one the
principal cause. The sensor networks needed to be divided in
smaller zones to break the broadcast domain between multiple
network segments. This procedure is known as clustering, which
divides the nodes in multiple groups according to their geo-
location after randomly selecting the cluster centre nodes. In this
paper, the genetic algorithm (GA). also kmown as genetic
programming is used to defermine the geo-location and
neighbouring compatibility to divide the clusters, unlike the
random selection of cluster centres. In the proposed model, the
genetic programming is used to determine the clustering
decisions for each node in the given network. The proposed
cluster model based on genetic programming is used to improve
the clustering performance, which is determined by the
performance parameters of localization rate and error, and node
density analysis. The proposed model outperforms the existing
clustering model by marginal difference with localization error
at 9.2% (mean) and 9.5% (median).

Keywords—WSN clustering, WSN localization,
observation, Localization error, Genetic algorithm.

Leaf node

I. INTRODUCTION

Over the last half a century, computers have exponentially
mcreased in processing power and at the same time decreased
in both size and price. These rapid advancements led to a very
fast market in which computers would participate in more and
more of our society’s daily activities. In recent years, one such
revolution has been taking place, where computers are
becoming so small and so cheap, that single-purpose
computers with embedded sensors are almost practical from
both economical and theoretical points of view. Wireless
sensor networks are beginning to become a reality, and
therefore some of the long overlooked limitations have
become an important area of research. In latest research on
WSN, the researchers attempt to find out and owvercome
limitations of the wireless sensor networks such as: limited
energy resources, varying energy consumption based on
location, high cost of transmission, and limited processing
capabilities.

All of these characteristics of wireless sensor networks are
complete opposites of their wired network counterparts, in

which energy consumption is not an 1ssue, transmission cost is
relatively cheap, and the network nodes have plenty of
processing capabilities. Routing approaches that have worked
so well in traditional networks for over twenty years will not
suffice for this new generation of networks.

) ‘0/70 1) O sensor Node
O o - O Gateway
Lo sensor Node

Fig. 1: Wireless Sensor Network Architecture

SouRsE

Fig. 2: Representation of a network in which a node goes down due out of
battery and a different path iz chosen with a Single-path algorithm

Besides maximizing the lifetime of the sensor nodes. 1t 15
preferable to distribute the energy dissipated throughout the
wireless sensor network in order to minimize maintenance and
maximize overall system performance. Any communication
protocol that involves synchromization between peer nodes
meurs some overhead of setting up the communication. WSN
routing or clustering protocols determine whether the benefits
of more complex routing algorithms overshadow the extra
control messages each node needs to communicate. Each node
could make the most informed decision regarding its
communication options if they had complete knowledge of the
entire network topology and power levels of all the nodes in
the network. This indeed proves to yield the best performance
if the synchronization messages are not taken into account.
However, since all the nodes would always need to have
global knowledge, the cost of the synchronization messages
would ultimately be very expensive. For both the diffusion
and clustering algorithms, we will analyze both realistic and
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Abstract

MANET (Mobile Ad-hoc Network) is generally an integration of mobile nodes. It is associated in a dynamic
manner to vary according to the topology because of the centralized node lacking. The nodes can move freely
randomly that leads as complex tasks for route maintenance. The nodes in the network usually communicate
via routing protocols in the network. Therefore, it is mandatory to find which routing protocol can execute
best for routing in MANET. Because of MANET dynamic nature and nodes mobility, number of attacks is
increasing. Black hole attack is considered as one of those security threats. In this paper, the detection and
mitigation of black hole attack is proposed with AODV routing protocol. AODV routing protocol has been
considered with classification algorithm, NN (meural network) for the detection. For the optimization of the
work, BFO (Bacterial foraging optimization) algorithm has been used. Various QoS paramefers are
considered to check the performance and have been compared.

Keywords: MANET. Black hole attack. AODV routing protocol, ANN, BFO, QoS

1. Imtroduction

MANET (Mobile ad hoc network) is considered as
a multi hop system with mobile wireless nodes.
The two nodes from the straight communication
range require intermediate nodes for forwarding the
messages for securing the communication [1].
Because of the routing environment, MANET is
acceptable to attacks by malicious nodes like black
hole attack that drop the chosen packets.
Encrypting mechanism gives safe routing protocels
that have been developed for ensuring properties
like integrity and confidentiality. Though, those
protocols need a centralized system from a trusted
party. Additionally, secure routing protocols cannot
avoid compromised or malicious nodes being the
authorized members to the network from some,
misbehavior from some node [2].

DESTINATION

\\ SOURCE
e e

TRAMSMISSION RANGE

Figure 1: MANET (Mobile ad hoc network)
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In this paper detection and mitigation of black hole
attack in MANET is performed. AODV routing
protocol has been considered with classification
algorithm, NN (neural network) for the detection.
For the optimization of the work, BFO (Bacterial
foraging optimization) algorithm has been used.
The explanation for methods iz given in below
section

2. Proposed methodology

Initially, in this research work, a trust model has
been implemented that has prevented the system
from finding any additional cost for a suitable data
transfer node . for this purpose, AODV routing
protocol with NN and BFO algorithm has been
used.

2.1 Protocol description

AODV is a reactive routing protocol also known
as on-demand routing protocol. In this type of
protecol, routing is discovered whenever a node
needs to route data [5]. The route discovery process
is initiated by the source node to discover the route.
The routing protocol consists of two parts, called
route discovery and route maintenance. During the
route discovery process, a RREQ request is
mnitiated to find the route. The RREQ message is
forwarded within the network until it discovers the
intermediate node with the most recent routing
information of the destination [6].

http://ijirs.in
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HYBRID APPROACH USING BUTTERFLY AND ABC FOR NODE LOCALIZATION IN ACOUSTIC SENSOR NETWORKS
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ABSTRACT:

The underwater acoustic network is the type of network which is deployed under the deep sea to sense ocean conditions like pressure, temperature etc. The networks are deployed
underwater for providing communication such that the important information can be easily transmitted across the regions. Due to the presence of limited bandwidth, higher multi-
path, higher fading, huge time-variations as well as Doppler shifts, it is difficult to perform highspeed communication within underwater acoustic channels. For terrestrial sensor
networks radio waves are highly used for long distance communication. Within the sea water the propagation of the radio waves is very poor as they suffer from high attenuation due
to which high transmission power and large sized antennas are required. Optical waves are responsible for high data transmission rate, but they are affected by the scattering and
absorption issues within the water. So, acoustic waves are preferred among others and play a vital role for communication in underwater sensor networks. Originally for the

terrestrial wired and wireless channels, various nature inspired heuristic techniques were desig Thus, in order to make them appropriate for underwater channels, there is a
need to modify these techniques. In the previous research, the Butterfly Algorithm (BOA) is applied for the node localization in terrestrial wireless sensor network. The BOA is a static
algorithm which runs for a specific number of iterations to calculate the optimal value. The existing technique focuses on the localization accuracy without considering the
convergence time and cost. In this research work, nature inspired metaheuristic techniques Butterfly Optimization Algorithm (BOA) and Artificial Bee Colony (ABC) are hybridized for
node localization in underwater acoustic sensor network (UWAN). Range based distance estimation technique is applied for estimating the position of the nodes. Further, existing
Butterfly Algorithm has been hybridized with Artificial Bee Colony (ABC) to obtain the optimal value of the objective function. The proposed and existing algorithms are implemented

in MATLAB. The simulation results show that the accuracy and convergence speed of the proposed algorithm is better than the existing algorithm.

Keywords: Butterfly Optimization Algorithm (BOA), Artificial Bee Colony (ABC), Underwater acoustic sensor network (UWAN), Wireless sensor network (WSN), Mean Square
Error (MSE).
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ABSTRACT
TCP SYN fMooding is a type of DoS (Denial of
Services) attack  which  utilizes  the

vulnerabhilities in Connection establishment
phase of TCP. In this attack some sources
send a large number of TCP SYN packets,
without completing the third handshake step
to quickly exhaust connection resources of the
victim machine and make the server
unavailable for its legitimate users. This
paper considers attacks on Wireless sensor
networks. Wireless Networks is collection of
large number of nodes which are of limited
capabilities to collect sensitive information.
With the advancement in technology, Security
is one of the major concerns these days. There
are s0 many attacks possible on wireless
networks, in Distributed-Denial of Service
(DDOS)  attacks, malicious nodes adapts
many attacks such as flooding attack, to halt
the overall functioning of network. Due to the
continuous  evolution of new attacks
worldwide, many DDoS attack defense
methods have been proposed. This paper
presents the recent trends and incidents of
attacks, challenges in Wireless Networks,
comprehensive review of TCP SYN Flooding
DDoS attacks methods, description of SYN
Flooding attack, advantages and
disadvantages of attack defense methods with
the General comparison of the SYN Flooding
defense methods.

INDEX TERMS: TCP SYN Flooding Attack,
Edge Router, Packet Flow, Swarm
Intelligence, Denial of Services (DoS)

I. INTRODUCTION
DDoS 1s a Distributed Demial of Service attack
where one system 1s attacked by the number of
compromised systems, which are infected with
the Trojan, causing DoS (Denial of Service)
attack. A DoS attack which 15 large-scale
cooperative and social attack, launched from an
infected host causing server unavailable for the
legitimate users. The frequency of DDoS attacks
is also increasing Last year, 44 percent
witnessed more than 51 attacks per month. This
year, that proportion has risen to 53 percent [1].
DDoS attacks shows about growing threats to
businesses and Internet providers around the
world. While many techniques have been
proposed to detect these attacks, they are either
not efficient or not effective enough. Even
though lots of efforts have been made to provide
defense from these attacks but still they are
problems on the internet yet
Traditionally, DoS attacks aim at degrading the
availability and quality of services, by
consuming the service resources to make it
unavailable. Nowadays, the work of most of the
important and vital services dependent on fast
development of the technologies and their
operation 15 almost  inconceivable  without
Internet usage, so any interruption in the
operation of the Internet can be very
inconvenient, Considering the fact that the
internet was actually designed for openness and
scalability without much worry about security, it
is clear that the mischievous users can use the
design weaknesses of the Internet to break havoe
in the operation of most of services. According
to the last investigation, cybercrime and
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Vulnerability Assessment of Routing Protocols
in MANET

Kakkar Parveen; Sharma Pooja; Saluja Krishan

Security is a weak link of network systems. The malicious usage and attacks have caused tremendous loss by impairing
the functicnalities of the computer networks. Among all network attacks, Denial of Service (DoS) and Distributed Dos
(DDeS) attacks are two of the most harmful threats to network functionality. Mobile Ad Hoc networks are even more
vulnerable to these attacks. Existing MANET routing protocels, such as Ad Hoc On-Demand Distance Vector Routing
Protocol (AODV), do not provide enough security defense capacity. AODV is inherently vulnerable to many attacks viz.
authentication, availability, integrity & confidentiality attacks. Major research efforts have been taken to solve this problem.
But maost of the proposed solutions are not feasible or practical for the operating MANETS.
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Modified ACO model for Regression Testing Using
Automated slicing
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Abstract : The Regression testing is the testing which is applied to test the software when some changes are done in the already
developed project. The test case prioritization is the technique of regression testing which prioritizes the test cases according to the
changes which are done in the developed project. This work is based on automated and manual test case priovitization techniques. In the
existing technique the manual test case prioritization is been implemented to detect faults from the project. In the manual test case
prioritization two parameters are considered which are, number of times function encountered and number of functions associated with
the particular function. On the basis of these two parameters the importance of each function is calculated which are prioritized by
calculating FTV value. The FTV value is calculated according to the changes which are defined in the developed project. To increase the
JSault detection rate of the test case prioritization, automated test case prioritization is being implemented in this work. In the first step of
the algorithm, the population values are taken as input which is the number of times function encountered and number of functions
associated with a particular function. In the second step, the algorithm will start traversing the population values and error is calculated
after every iteration. The iteration at which the error is maximum at that point the mutation value is calculated as the best mutation value
of the function. The function mutation value will be the function importance from where the test cases are prioritized according to the
defined changes. In the last step of the algorithm the function importance values are accessed according to the defined changes and best
JSitness value is calculated which will be the final percentage of faults detected from the project after the particular change.

IndexTerms - Regression Testing, ACO, Test case prioritization, Automated slicing ,FTV(function traversal value).

L INTRODUCTION

1.1Software Testing

Software testing is a procedure of testing or comparing the actual outcome with the expected outcome. Testing of the software is done in
order to check the correct functionality of the system or project. If the testing will not be performed then system may lead to catastrophic or
improper results in the field. So it’s better to check or test the system earlier, so that the excellent results can be produced.

1.2Types of Software Testing
* Black-Box Testing
Black-box testing is also known as functional testing. This testing ignores the internal mechanism of the system. It is a testing which 1s based
upon the output and having no knowledge of internal code. It is attesting in which its working is not understood by its user. It has no
knowledge of processing of code but only concentrate upon the output.

¢ Integration Testing
This testing is done when two or more modules are combined together into a larger module. It verifies the functionality of the module after
integration. It is done at the interfaces of the both the structure and component module. This type of testing is done in distributed or
client/server modules.

e System Testing
It is also known as end-to-end testing. It tests the complete application of environments. It is based upon the specification and requirement of
the system. It checks the entire systems. It is for high level design and comes under the black-box testing It also checks non-functional
requirements also.

¢ Load Testing
Load Testing is done to determine whether the system is able to handle given no. of users or not. It is done only to check the performance of
the system is it working well or not. It checks the behavior under heavy loads and inputs. In web application testing it is used to check where
the performance of the system degrade and at which point it fails.

¢  Grey-Box Testing
It is a combination of both white box and black box testing. It contains the knowledge of internal structure of code more than black box
testing and less than white box testing. It comes under the correctness testing. It also includes reverse engineering concepts also.
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Abstract- The Regression testing 15 used to retest the component of a system that venifies that after modifications. The test case
prioritization is the technique of regression testing which prioritizes the test cases according to the changes which are done in

the developed project. This work is based on aumtomated and manual test case prioritization To test the new version of software

test case prioritization is applied which priontize the test cases according to changes and generate maximum number of faults.
In this work, technique is been proposed which will traverse the DFD of the project and calculate the function importance

which is calculated automated shicing. The functional importance values are given as input to hill elimbing algorithm which

priontizes the test cases in the ascending or descending order according to function importance. The algorithm 1s performed 1n

MATLAB and 1t 15 detect more faults in less time period.

Keywords: Regression Testing, Test Case Prioritization, m-ACO, Automated slicing, FTV{function traversal value).

L INTRODUCTION

Software testing 1s a procedure of testing or comparing the
actual outcome with the expected outcome. Testing of the
software 15 being done n order to check the correct
functionality of the system or project. If the testing will not
be performed then system may lead to catastrophic or
improper results in the field. So it’s better to check or test
the system earlier, so that the excellent results can be
produced.

1.1. Regression Testing

It 15 a software testing that refers to section of the test cyele
in which programs are being tested to make sure that
changes do not affect features that are not believed to be
affected. The process of venfyving the customized software
mn the maintenance phase 15 commonly known as Regression
testing. Time and budget constraints are the major
disadvantage due to its complex process. Regression testing
15 basically the re-execution of a number of subset of test
that has been previously conducted. In regression testing as
mtegration testing takings, number of regression tests
mereases and 1t 15 not practical approach and meffective to
re-execute every test for each program function if once
change occurs. It is quite an expensive testing process that is
being used to detect regression faults. Research has been
shown that at least 50% of the total software cost is
comprised of testing activities [1].

1.2. Techniques for Regression Testing

1.2.1. Retest All
It 15 one of the methods for regression testing in which all
the tests that are present in the existing test bucket or suite
has been re-executed. This 15 very expensive as i1t requires
huge time and resources.

1.2.2. Regression Test Selection (RTS)

Due to expensive nature of “retest all” technique, Regression
Test Selection 15 being performed. In this techmque instead
of rerunning the whole test sumte we must select a certain
part of test suite to rerun 1f the cost of selecting a certain part
of test suite 1s less than the cost of running the tests that RTS
allows us to omit [2].

1.2.2. Test Case Prioritization

A mechamsm 15 needed for arranging a test case in an
appropniate order to mcrease therr effectiveness m order to
meet some performance goal and rate of fault detection such
mechanism 1s commonly known as test case prioritization.
Test case prioritization is a method to priontize and schedule
test cases in an appropnate order. Test cases that are having
higher priority must be run before than the lower prionty test
case n order to mimmize bme, cost and effort dunng
software testing phase. Various performance goals such as
rate of fault detection which is a measure of how quickly the
fault is being detected so that during testing faster feedback
can provide about system under testing and allow the
software tester to correct the software at earlier phase as
possible [3].
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ABSTRACT:

In recent area there is need of advancement in different strategic and commercial applications that results in increase use of image processing tools and techniques. In a given image

identification of h g pixel el is done using image segmentation that is further used for object classification or identification purpose. Number of researchers has
worked on image segmentation technigues to get more efficient results. The use of image segmentation gives more meaningful infermation as area of image gets highlighted by the

use of it. In this paper some of the existing techniques are given such as threshold based seg i hod, comp ion based, ¢ ing based, splits or merge technigue and

histog based ion. This review wark can act as a guide to the researchers of this domain. A brief review of merits and demerits of image segmentation technique is also

covered under this. So, this work helps them in choosing best or suitable technique as per the application area.

Keywords: Image enhancements, Image segmentation, Histogram Equalization, Edge Detection
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Geotechnical Properties of Pond Ash Mixed with
Cement Kiln Dust and Polypropylene Fiber

J. Sudheer Kumar' and Pankaj Sharma?

Abstract: Pond ash (PA) and cement kiln dust (CKD) are major dust products from thermal power stations and cement manufacturing
industries and pose disposal difficulties. This research work focuses on the geotechnical properties of pond ash mixed with cement dust
and polypropylene (PP) fiber. Various experimental tests, including standard Proctor test, California bearing ratio (CBR) test, direct shear test,
and triaxial shear tests, were performed. Pond ash was mixed with 10, 15, 20, 25, and 30% of CKD and 0.5, 1, and 1.5% polypropylene fiber.
Standard Proctor tests were carried out on various proposed proportions in order to obtain the effective mix. Original pond ash maximum dry
density and optimum moisture contents are 1.45 g/cm? and 23%, respectively. The mix of 75% PA, 25% CKD, and 1% PP fiber produced the
maximum dry density. The CBR values increased gradually up to 80% for up to 25% CKD and 1% PP fiber. The shear strength parameters
were determined using direct shear testing. The shear strength parameters of cohesion (c) and angle of internal friction (¢) obtained for the
mix of 75% PA, 25% CKD, and 1% PP fiber were 5 kN/m? and 39.45°. The same composition was tested in triaxial shear tests under
consolidated drained conditions, and shear strength parameters varied slightly. The mix of pond ash, cement kiln dust, and PP fiber
can be used for highway embankment construction to strengthen its layers, low land area reclamation, as a structural fill in reinforced earth
walls, and backfill material for conventional retaining walls. DOI: 10.1061/(ASCE)MT.1943-5533.0002334. © 2018 American Society of
Civil Engineers.

Author keywords: Pond ash; Cement kiln dust; Polypropylene (PP) fiber; Compaction; California bearing ratio (CBR); Shear strength

parameters.

Introduction

Extensive infrastructure development is under construction in India. A
few road projects have been made to use lime, cement, fly ash, pond
ash (PA), slag, paper pulp, and other industrial waste or by-products.
These supplementary cementation (SCM) or waste materials become
a solution to conventional construction material. Fly ash, pond ash,
and cement kiln dust are major waste products from thermal power
stations and cement manufacturing industries that pose disposal dif-
ficulties. Pond ash is the by product of thermal power plants, which is
the incombustible residual part of the incinerated waste. In India, most
thermal power plants adopt the wet method of ash disposal. Pond ash
is collected from the bottom of the thermal power plant, and it con-
tains significant amount of relatively coarser particles (150 pm—
2.36 mm). Pond ash utilization in highway development helps reduce
the consumption of natural resources like sand and silt. A number of
research studies on pond ash have been carried out through compac-
tion tests, California bearing ratio (CBR) tests, direct shear tests, and
triaxial tests, among others (Kim et al. 2005; Bera et al. 2007; Sarkar
et al. 2012; Patil and Patil 2013; Thanikella et al. 2016).

Research has been carried out to investigate the use of cement
kiln dust as a stabilizing material in soil improvement. Such
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waste poses health problems, environmental problems, and land
reclamation issues. Consuming such industrial waste in engineer-
ing works would help to solve some such problems, and recycling
of such material is both profitable and ecologically friendly.
Cement kiln dust has a pozzolanic property that makes it an effec-
tive binder, so that it could improve the engineering properties of
soil (Sudheer and Janewoo 2016; Oduola 2010; Wang et al. 2007;
Sariosseiri et al. 2011; Edeh et al. 2012; Ebrahimi et al. 2012;
Solanki et al. 2009; Freer-Hewish et al 1999; Kang et al. 2014;
Peethamparan and Olek 2008).

Polypropylene fiber (PPF) has been used to impart tensile
strength to a material. Addition of fiber accounts for a significant
alteration and rectification in the engineering properties of materi-
als. Several research studies on fiber-reinforced soils have recently
been carried out through triaxial tests, unconfined compression
strength (UCS) tests, CBR tests, direct shear test (DST), and tensile
and flexural strength testing (Kumar and Gupta 2016; Sarkar et al.
2012; Babu and Vasudevan 2008; Tang et al. 2016; Muntohar and
Widianti 2013; Onyejekwe and Ghataora 2014).

This paper studies the geotechnical properties of pond ash
mixed with cement kiln dust and polypropylene fiber. It examines
the influence of cement kiln dust and polypropylene fiber to im-
prove the engineering properties of pond ash. The properties being
evaluated are dry density, shear strength, and California bearing
ratio of the mix. The proposed research mix can be used in high-
way embankments, as a structural fill in reinforced earth walls,
low land reclamation, and backfill in a conventional retaining
wall.

Material and Experimental Methodology

The materials used in present study are briefly described in the
subsequent subsections.

J. Mater. Civ. Eng.
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ABSTRACT

A realistic and optimum design of reinforced concrete structural frame, by hybridizing enhanced versions
of standard particle swarm optimization (PSO) and standard gravitational search algorithm (GSA) is
presented in this paper. PSO has been democratized by considering all good and bad experiences of the =
particles, whereas GSA has been made self-adaptive by considering a specific range for certain parameters
like ‘gravitational constant’ and ‘set of agents with best fitness value. Optimal size and reinforcement of the
members have been found by employing the technique in a computer-aided environment. Use of self-
adaptive GSA together with democratic PSO technique has been found to provide two distinct advantages
over standard PSO and GSA, namely better capability to escape from local optima and faster convergence
rate. The entire formulation for optimal cost design of frame includes the cost of beams and columns. In
this approach, variables of each element of structural frame have been considered as continuous functions
and rounded off appropriately to imbibe practical relevance to the study. An example has been considered

to emphasize the validity of this optimum design procedure and results have been compared with earlier
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TECHNIQUE FOR WIND AND SOLAR SYSTEM
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ABSTRACT

Muaximum Power Point Tracking has been using to enhance the capability of the
power generation svstems. There are iwo different power generation svstems such as
solar and wind which have been used by several researchers. Alternatively, in this
paper, hvbridization of these systems is done which are controlled by the fuzzy logic. It
has combined with the system to make a decision about the participation of MPPT in
the model. The simulation analvsis has performed using the MATLAB Simulink mode!
where wind and solar both systems are operated. From the results analvsis, it has
shown thai the proposed sysiem concludes fewer fluctuations as well as less distortion
in the systenm.

Key words: Maximum Power Point Tracking, Solar energy, Wind energy, Total
Harmonic Distortion.

Cite this Article: Dr Sudhir Sharma and Sandeep Kaur, A Fuzzy-Based Combined
MPPT Technique for Wind and Solar System. Tnternational Journal of Elecivical
Engineering & Technology, 9(4), 2018, pp. 3345,
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ABSTRACT

Modeling of hvbrid svstem that wiilizes both solar and wind energy source to
provide power withowt any kind of disturbances is a powerful svstem. Considering, a
hvbrid approach has been introduced in this paper that makes use of both energy
sources and drive accordingly depending upon the requiremeni. For the switching of
one sowrce fo another or vice-versa, Fuzzy Logic Algorithm has been initiated. Fuzzy
Logic wtilizes the defined rules based upon which a particular energy source either
wind or PV has selected and switch twrns on or Off. The experimenial analysis has
nerfarmed usinge MATLAR simdink madel to authenticaie the nevlormanee af the
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ABSTRACT

-

UPQC can be considered as the most encouraging answer for the power quality
o . . < & . .
issues. The UPQC can’t make up for the long voltage intrusion since it has no energy
storage in the DC interface. The above impediment can be wbstained from utilizing

solar energy (PV cluster).The UPQC (FACTS) gadgets aré skilled 1o manage the
power stream of a solitary line just, thus to manage the powelﬁ stream of multiline or a
sub arrange multi converter (FACTS) devices, like inrerlin?'_ power-flow controller
(IPFC) and therefore the generalized unified power-flow c&_’f_nm/ler' (GUPFC) are
unit were presented In this paper another brought rogefher power quality framework
for all the while remuneration of multibus /n.mlli jee(ler;t.\‘,\'slei.n rf{ferred 0 as
MCUPQC has been produced. A PV is as.v(;(‘mr.ed 10 ll% m'{h.n(m{y based D¢
connect, we are enhancing the peak power (u?(l ma.\'unum.\'alrage using PID controller
and this PV module enhances the substantial voltage inter iren(.:e and hang /swel!
The execution of PV based MCUPQC and c'unsequently tlig adjusted managemern:
) d by simulation.

4

Nt

algorithimic progran is represente ,,‘

Keywords: Multi converter unified power quality converter, Power quality,

l'\H ‘ortion:\l integral derivative, {otal harmonic distortion (THE). and voltage
rop @ g

sag/swell

-
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Long term load forecasting using K-mean clustering and ANN

approach
Shelly Bhamot Shroer Mehie
. g _—
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ABSTRACT e . .
imdustry 2, that inclhsdos the transnsizsion, gemeration,
This wwudy B the E-meantANN Bosed Iead  dismibnfion, amd meteil [7]. Load forecastizg application
Serevasting & predics the load of Ameitsar and eindes i plaming of , TEmminuon, and

DPrshankos rinson. Arfficial Newral Network LANN]) i ene gf
the emerging methods used for forecawing the load Thix
medhos’ shown pood resulis fm differenr p SR
proflmms mchaded comral &
sechly analysr and .Iu.lk!_upﬂr :r:
Been wadely l&pﬂinﬂ‘ﬂhn’ﬁrbmﬂuﬂ'mﬂc
demamd fior elecinie power gnd fit had alvo reralted i am
merease SOMTCET e In mest of die

< o ey e pede, In most of e
nmhrqfrmrqﬁailﬂm&ﬂ&m#&
projec: The mujer foors ares of the ressarch war [load
predicion gf tee differen stafions for # igpeoming pears. Jn
s p work pass 18 years load § was collecied
and Foars were selecd as buse years and giter dhay,
the auther hud implemenied the k-mean clusiereg amd ANY
medod o prodic loaed for apcomsng nime pores.

Eeypwords: Losd foecerter Lood dows sef of Amritsar-
Fodlaaribor wavkon, ANN clnaifeasion, K-mean clusnrng

1. INTRODUCTION

Fomcasting is ome of the needs for all indnsivies that play the
vitzl mle i the gowth Flectic =filities am tken & one of
'H:nmﬂtmqalnnm&umﬂ.mmﬁmuhmm
the powsr grid that dalivers the o bdllioms of peopls
e the globe [1]. Afer toming on the smitch we wopect
that light mmst tom on. But &% sy fom gunarating the
power %o deliver that 1o the slectrical appliances is Dot that
snple. As I other ndnstrias, H:ﬁ]l'udn:tmﬂ.m‘:mm
stored & seme kind of imentory, bt thiz s not possibic for
the slectrical power mdwiry by wing fo comently pesant
teckmeology [2.3,4] This i the mason slecimical esrgy &
delfvered and comsameod a: woon a3 3 s penenied. Or #canbe
said thon tha sy and damand of clectzical wisy ane noodad
tobe balanced af evmry momant [3.85].

Load ing oominly comcentmams om forecasting the
damomd for eliectricity that is meed in dfferent cloctrical powsr
© 218, wwrwe ITARTTT com 407 Kiplits Rererved

distribustiom, mnhmi.:rh[ﬁ],npmlﬂ
mximenancg. The role of Load Sorecasting is iomporfams in

order 1o plam [%], opemte and contol the power wEmm
Forecasting means active load sstinetion for dfferent load
busses dhat s comnacted to the acmal load ocozmence. In a
gmdﬁn'x&m;mﬂmnfhnrpmmhm‘n-ﬂ
as climoate, wewather, activities, and
uinm::nmprm'nd[l[l] Emhdm“mnd
for the plmmizg and opemational sppicaton of the kad
forecasting and is known a5 the forccasting fenal  This
forecasting cam bocoms bondy for analyring spport of
sengthening and alwo fior the spemicn of the exising
infastmiceew, pmscnancs schoduling, comreling voltag
and developerend of the mfmcmcirs [11].

1. TYPES OF LOAD FORECASTING
Emhbmeiﬁnmyndlmﬂﬁnmm;m:hmqmm
ba classified imbo thes

] MTmIMFm.;[S‘ﬂE]

1) Dedmres Tarm Load Forecasting (MTLF)

3) Lemg-Tarm Load Forecasting (LTLF)

21 Short Term Losd Forecasting

In do STLF, dadly or hourdy waless were covemed for giving

the necessary infommation of the syvikem mnagesmen in order

mﬂmuh&ﬂycpﬂmihumﬁmm“mnd&r
%, plaoning Ss opamton

:mm:l.tlmgﬂ:n ﬂfﬂxbﬂ:ﬁ'ﬁgﬂnm

11 Medinm Term Lead Forecasing (MTLF)

In this type for forecasting. data from fowr days or Bw weals
ws covared. That fomcastzng dat was generaily meed Sor the
fal sopply and 1mit eoimenncg schoduivg It i ke fmo
comsunming than the long-tems fmecasting and consmes mome
e them the short tem load fomcasting The basic

Elhnm.:ihm.Fum Tlanﬂm m.;uml]ml: load in.
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A Review on Fault Awareness & Historical
information based TCP Approaches
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Abstract—. Regression testing is the approach which ensures the software quality according to the need of the customer. Moreover the
one of the regression testing technique that is prioritization of the test cases focuses on early revealing of faults and minimization of cost.
Many researchers have studied various TCP techniques. Fault based prioritization of test cases and history based orioritization of test
case are the two techniques which help in early knowledge of faults as compared to the other technoiques. This review paper discusses
these two techniques of prioritization for test cases. Fault based techniques are the approaches which schedule the test cases according
to the fault awareness, exposing potential, fault location etc. on the other hand history based test case prioritization uses the historical

data and information to prioritize the test cases.

Index Terms— Regression Testing,fault awareness, Fault localization, History based TCP.

INTRODUCTION

EST case prioritization is the approach that re-schedule

the test case order . The ultimate goal of this approach
is to identify the faults at a possible earlier stage.. This is
necessary as a software evolves the test cases get accumu-
lated and this is not possible to perform all the test cases in
such a short time span. Various prioritization methods are
proposed by researchers to increase the fault detection
rate, to minimize the cost, to maximize the coverage and
the objectives can be many more according to the scenario
of testing. Unlike the other two techniques of regression
testing i.e., RTS and TSM, test case prioritization does not
support any kind of rejection of test cases. Thus this is
much adopted by the testers. If the test case which have
the higher ability to detect the fault is not prioritize in a
better way it may lead to the increase in cost time and ef-
fort, on the other hand if the suspectible test cases are han-
dle earlier then they may result in early detection of fault
leading to the effectiveness and efficiency in terms of time,
cost and effort. Thus test cases must be prioritized accord-
ing to the need of the program to be tested.

2 REVIEW

This section contains a study on Fault based and Historical
information based techniques that the various researchers
have discussed.

2.1 Fault Aware Test Case Prioritization

Before adopting a path to a destination, if we are aware of
the obstacles that may be present over there, then either
we will take the precautionary measures or we will change
the path, or we will try to handle those obstacle in a
planned way. Similarly in regression testing if we will be
aware of the faults that may lie in the test suite then we
will handle them accordingly and try to make the system
fault free by adopting the proper techniques. These predic-
tions can be made according to the detailed features of the
test case and also according to the historical information
about the test cases or test suites. The primary goal of re-

gression testing is to detect the faults and provide the
feedback to the system so that the faults can be removed.
While describing the coverage based TCPs, FEP i.e., Fault
Exposing Potential techniques were also introduced. Fault
Exposing Potential is the capacity of a test case to reveal
the fault. Mutation analysis is used to define the FEP. Mu-
tation score is calculated as the ratio of mutants of state-
ments exposed by a test case and the total mutants of that
statement. The test cases are then prioritizing on the bases
of the mutation score. As the coverage based prioritization
are extended by the additional approaches. FEP also has an
extended version as Additional FEP [Rothermel et. al,
1999]. However it is more expensive than the coverage
based techniques.

Test Suite minimization of the other hand is a technique
which reduces the test suite size, but with the drawback of
elimination of test cases. Thus retaining the test cases and
using them for prioritization is always recommended by
the developers. But it is more time consuming to consider
all the test cases for evaluation and this is expensive too.
Jeffey and Gupta proposed a technique for enhancing the
fault detection capability, by reducing the size of test suite
efficiently. This technique was, to select the test case in to
smaller test suite based on a criteria C;. C; is used to add
the additional test cases. Property of elimination of redun-
dancy is taken care. Set of test cases T is prepared along
with the corresponding testing conditions that each test
meets for at least two specific testing criteria (Cy, Cz). This
will result in reduced test suite satisfying all the testing
requirements of complete original test suite. This tech-
nique is about test suite reduction rather than for prioriti-
zation [Jeffrey & Gupta, 2007].

In 2010, a new Fault Aware TCP approach was pro-
posed.It technique suggests that the rate of fault detection
can be enhanced by incorporating the coverage based test
case prioritization along with Fault Localization which is
an automatic debugging technique that provides infor-
mation regarding location of faults. In this approach TA-
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INTRODUCTION

Migration means the movement of persons from onc p

lace to another. one country O another
country.

Migration i~ Dot a new phenomenon: it was prevalent in the ancient UmMes. People
commercial and social factors. But migrations nOWw days have
become a big problem for developing countries like India. The term ‘Brain-drain’ has recently
come into vogue for describing the fl

migrate due 1O cCOnOMic. political.

ight of talent from our country 1O another. Often. it 15
looselyv employed 10 describe all migration of educated and talented persons 1o countries abroad
in scarch of better carcers cven though their services may be badly nceded in their native land.
and thus. this exodus of talent. depletes a country's intellectual resources. This paper analyses the
factors responsible for migration, effects of migration on the Indian economy and suggested
measures 1o control migration.

“The morc on¢ mMOves. the more difficult it becomces to reconnect with the realities of one¢'s

home country. Home. as 1t were, becomes a state of mind and a function of place and ume.”
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ABSTRACT:

Cognitive dissonance as a state which comes into existence when a person gets confused between two cognitions
(thoughts), which cannot exist together and hence create tension for him, Festinger, 1957. In this paper an
attempt has been made by the researcher to find out the factors affecting cognitive dissonance amongst youth for
purchase of apparels. Along with an attempt has also been made to analyze the relation between gender and
i in online purchase of apparels amongst youth. It has been found that there is no significant
association between Gender and Customer Satisfaction. After applying the factor analysis, nine factors titled
‘Timely Delivery, Value, Psychological Cost, Easeness for Search, Impulsive Buying, User Friendliness,

le Price, Convenience and Reliability’ have been extracted. The study has been done on 100
fespondents of age group between 18-24 years of Jalandhar city.

%Si Impulsive buying, Cognitive dissonance, Apparels, Consumer behaviour, Gender.

INTRODUCTION.
Conie ION:

Bdmi::rmssoﬂance is an integral part of the Consumer
% As per Festinger, 1957, describes cognitive
"’lhﬁthmas.a psychological phenomenon that occurs

evae < X8ts a discrepancy between what a person
Delief, s:: and the outcome which questions a person’s
lhata Xeeney, }_{WSknecht and Soutar, 2000 describes

' Mer is bound to be dissonant if there is a
w between the satisfaction levels he had
be actug)| M a product and between the satisfactions;
Ugueq 4 rm“f?d from the product. It has also been
%iﬁVc_d ognitive dissonance not only comprises of
d Dy ements but emotional elements as well. Elliot
%iﬂvelg'- 1994 “many researchers have argued that

holc -ﬁ-m“ance is mainly experienced through
cal discOmfoﬂ"_

Modified on 12.08201‘{
: ©A&Y Publications All right reserved
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This study is about cognitive dissonance amongst youth
in online purchase of apparels and various variables like
quality, price, impulsive buying, personality Otl;e:nn
individual, friends and family influences have
discussed in this paper.
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Efficient image steganography using graph
signal processing
Abstract

Vijay Kumar Sharma, Devesh Kumar Srivastava
Pratistha Mathur
The secure communication systems should provide covert, stealth, or unauthorized

detection of critical information. Covert communication systems not only shield the
secure information enclosed in the cover data from being decoded but also avoid the

IET Image Processing

opponent from perceiving the transmission. In this paper, we propose adaptive Fuzzy Contrast limited fuzzy adaptive histogram
Edge detection-based covert communication. The proposed system is capable of locating equalization for enhancement of brain
the accurate edge zones of a cover picture to shield the secure information. Experimental images

outcomes show that the proposed strategy has accomplished good imperceptibility V. Magudeeswaran, J. Fenshia Singh

compared with the other analogous strategies. International Journal of Imaging Systems and

Technology
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Abstract: With the advancements in cognitive radio network procedures, such as blind sensing, sensing
transmission trade-off, energy aware protocols etc, effectively overcomes the power constraint issues
of CBAN. In present work, such primary issues have been addressed with the help of look-up table
incorparated with energy harvesting (EH). It delivers maximum achievable throughput with minimum
energy consumption to obtain self-sustainable pervasive wireless networks. The experimental work
has been carried out in three different scenarios (Echelon 1, 2 and 3). The key components such as
look-up table and energy harvesting have also been investigated on different system parameters (like
energy consumption, normalized throughput, saved and residual energy). The simulation is done with
NS-2 and results are shown in Matlab for clarity. Results depict that proposed model consumes less
energy and also provides a better normalised achievable throughput as compared to the conventional
model.
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Abstract: In this paper a novel and compact ultra wide band antenna is proposed having modified hexagon shaped patch with slots
etched on the patch and step size slots truncated in the ground plane for attaining wide impedance and minimal return loss
characteristics. The proposed antenna is designed and stimulated using HFSS, which is a high frequency structure stimulator, based
on Finite Element Method. The proposed antenna can operate from 3 GHz to 30 GHz for VSWR < 2. The minimal return loss
characteristic of -15.40 db is obtained at 19 GHz and exhibits good radiation performance over the entire frequency range.

Index Terms —Antenna, Ultra wide band, WPAN, DGS, Wireless and Mobile Communication
I. Introduction

The contemporaneous spurt of wireless applications and with high level of miniaturization, the world is already moving with 4G
networks and very soon we will be entering into a world of 5G networks. With such revolution in wireless technology, seen within a
short span of time, has definitely increased the interest in designing high performance antenna types for various applications. On
February 14, 2002 FCC (Federal Communications Commission) has approved a band of 3.1GHz - 10.6GHz for UWB wireless
communication technology applying to civil and personal communication system.

Over the last few years of research, it is evident now that a wide variety of proposed ‘UWB' antennas, have proved as potential
techniques for improving the spectrum efficiency of cellular radio systems. There are a.growing number of applications, which
involve the radiation or reception of electromagnetic signals over ultra-wide frequency bandwidth [1]. Therefore, the demand has
swiftly raised, for compact and cheap antennas that can provide satisfactory performance in both time and frequency domains in the
entire UWB Range. In addition, the trend in modern wireless communication systems, including UWB based systems, are to build
on small, low-profile integrated circuits in order to be compatible with the portable electronic devices. This resulted in numerous
studies on UWB microstrip antenna, which specifically focused on the optimization techniques for designing antennas radiating in
the UWB Range [2] - [5].

In the planar structure, the antenna can be easily and conveniently printed onto a piece of printed circuit board which easily satisfies
the requirements for small UWB antennas and can be used for portable applications. Due to this advantage, industry and academia

have been putting enormous efforts on researches to study, design and develop planar antennas for UWB communication system.

Basically a printed antenna consists of a planar radiator and ground plane etched oppositely onto the dielectric substrate of the PCBs.
The radiators can be fed by a microstrip line or coaxial cable depending upon the convenience. The electric currents in these antennas
are distributed both on the radiating element and on the ground plane, and the radiation from the ground plane is unavoidable, which
also need to be managed by doing modifications in the geometry. Therefore, the performance of the printed UWB antenna is
considerably affected by the size and shape of the ground plane in terms of operating bandwidth, gain, directivity and radiation

patterns.
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Abstract

Information security and privacy are crucial in a modern-day communication system.
Extensively used cryptography based security in communication prevent unauthorized
decoding, but it does not ensure the concealment of information. However, covert
communication provides secure transmission of secret information over the unsecured
channel. This paper proposes the covert communication integrate into wavelet packet
transform Orthogonal Frequency Division Multiplexing (OFDM) system. Bit Error Rate and
Quality assessment of covert communication in conventional OFDM and proposed covert
communication are evaluated. Also, the comparative performance evaluation of proposed
covert communication under divergent digital modulation levels is presented. Experimental
results reveal a significant improvement in BER for a given SNR with the proposed covert

communication system.

This is a preview of subscription content, access via your institution.

References

1. Tew, Y., & Wong, K. (2014). An overview of data hiding in H.264/AVC compressed video.
IEEE Transactions on Circuits and Systems for Video Technology,24(2), 305—319.


Highlight


Defence Technology 15 (2019) 162—169

journal homepage: www.elsevier.com/locate/dt

Contents lists available at ScienceDirect

DEFENCE
TECHNOLOGY

Defence Technology

Information hiding with adaptive steganography based on novel fuzzy
edge identification

Check for
updates

Sanjeev Kumar *” , Amarpal Singh °, Manoj Kumar ¢

2 LK.G Punjab Technical University, Kapurthala, Punjab, India
b Department of ECE, Beant College of Engineering & Technology, Gurdaspur, Punjab, India
¢ DAV Institute of Engineering & Technology, Jalandhar, Punjab, India

ARTICLE INFO

Article history:

Received 21 March 2018
Received in revised form

1 August 2018

Accepted 3 August 2018
Available online 4 August 2018

Keywords:

Information security
Adaptive steganography
Fuzzy edge detection
Pattern recognition

ABSTRACT

The evolution in communication techniques has created wide threats for crucial information transfer
through a communication channel. Covert communication with steganography is a skill of concealing
secret information within cover object and hence shields the data theft over rapidly growing network.
Recently, diverse steganography techniques using edge identification have been proposed in literature.
Numerous methods however utilize certain pixels in the cover image for inserting edge information,
resulting in significant deformation. The conventional edge detection method limits the deployment of
edge detection in steganography as concealing the information would introduce some variations to the
cover image. Hence inserting data in pixel areas recognized by existing conventional edge detection
techniques like canny cannot ensure the recognition of the exact edge locations for the cover and stego
images. In this paper, an Adaptive steganography method based on novel fuzzy edge identification is
proposed. The method proposed is proficient of estimating the precise edge areas of a cover image and
also ensures the exact edge location after embedding the secret message. Experimental results reveal
that the technique has attained good imperceptibility compared to the Hayat Al-Dmour and Ahmed Al-

Ani Edge XOR method in spatial domain.
© 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

The protection of information for any organization is the prime
concern and hence prompted to the research in the area of infor-
mation security. Usually, cryptography has been employed for a
reliable and secure transmission. The encrypted data however
evoke suspicion from illicit attackers. Recently, adaptive steg-
anography [1] is devised to defeat this weakness by imperceptibly
inserting confidential information into a cover media without
drawing any special attention from adversary. This property of
concealment differentiates steganography from cryptography. It
ensures that hidden secret data appears to be completely imper-
ceptible to the eavesdropper. These steganographic techniques for
covert communication are explored to shield the privacy of data
from surveillance and intellectual property from reproduction. The
main applications include covert communication, fingerprinting,
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digital signature, and access control system [2]. The three prime
factors for image steganography technique are capacity, imper-
ceptibility and robustness. The capacity, imperceptibility and
robustness together constitute the magic triangle which was pro-
posed by Johnson et al. [3]. Hidden capacity or payload signifies the
amount of data concealed in the cover image. Robustness signifies
the defense against attack or any manipulation by the eavesdropper
whereas imperceptibility is used to measure the image quality by
measuring the peak-signal-to-noise (PSNR).

Image steganography techniques can be classified into two
categories: spatial domain and frequency domain techniques. In
the spatial domain, the secret information is inserted directly in the
intensity of the image pixels, while in the latter case, cover images
are transformed to frequency domain and the secret data is inser-
ted in the transform coefficients. A Classical Spatial domain tech-
nique is Least Significant Bit insertion [4] provide high payload and
low computational complexity. However, this technique does not
resist statistical attacks. Transform domain techniques like Wavelet
Transform (DWT) [5] and Discrete Cosine Transform (DCT) [6] are
intended for higher robustness against attacks and manipulation by
eavesdroppers. Adaptive steganography [7] is an exceptional case

2214-9147/© 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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ABSTRACT

Images are used in many applications, where the decision is done on the basis of the scanned images. In such
applications, first of all the image processing techniques are applied to enhance the quality of the image. Object
segmentation 15 also a part of image enhancement process. There are multiple object segmentation technique. This
study also introduces a novel object segmentation technique. The proposed ANFIS based object segmentation
technique 1s developed with an objective to differentiate multiple objects with similar color and shape tn an image.
For this purpose, Gabor Wavelet technique is applied for extracting the objects. The proposed work 15 simulated on
various types of images such as face images, image of leaves, image of hands The proposed work 1s simulated in
MATLAB and 1t 15 observed that 1t outperforms the traditional technique in terms of accuracy, stability, precision
and recall.

Kevwords: Iimage segmentation, object Segmentation, Artificial Neural network, Fuzzy Inference System, Gabor
Wavelet, Laplacian Pvramid.

I INTRODUCTION

Object segmentation plays important role in various domain where the decision making process relies upon the
observations that are derived from images [1]. Medical image diagnosis is best example of this where the disease of
the patient is assured on the basis of the images such a MRI, CT Scan, X Rays. The process of extracting the
features from images is done by using various image processing techniques. The object segmentation 1s also a part
of the image processing or enhancement [2]. This study develops an algorithm Gabor-ANFIS for object
segmentation in images. The motive of this development is to differentiate between the two different objects in the
image which have similar features [3].

II. TECHNIQUES USED
In order to achieve the best suitable or reliable results, the present study considers the following defined mechanism:

2.1 Fuzzy Logics

The Fuzzy logic concept firstly was given by LoftiZadeh and they presented the fuzzy logic not as a control
methodology but they represented the data as a membership function. Zadeh told the people about the adaptability of
this logic that 1t does not need exact numerical information as a mnput as 1t 15 capable of adaptive control [4].

On the whole, we can say that fuzzy logic is a problem solving technique that range from simple embedded system
to multi network workstations. Moreover it can be planted in software as well as in hardware or both [5]. Fuzzy
logic gives a definite output m respect of the mput whether 1t 15 noisy or missing. It gives the exact conclusions
which are based on vagueness. Following figure 1 explams the working process of fuzzy system m brief. Firstly a
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Abstract— Mobile ad hoc network comes in the category of
wireless networks that do not require any fixed
infrastructure or any base station. It is established by
wireless mobile nodes. The topology of MANETs is
dynamic in nature since the nodes can move randomly in
any direction. Hence, due to this topology MANETS has to
face various security challenges during routing and data
transmission. In this paper EC-ANTSEC (Enhanced
cluster based ANTSEC) framework is proposed that
includes features like AODV+AntHocNet protocol,
symmetric keys and clustering. Key management is an
important part of any secure communication. So, in this
paper a third party which is a certification Authority will
generates symmetric keys using digital certificates to
provide authentication check for network’s nodes. This
proposed work provides security to the data packets by
injecting immunity packets thereby improving the packet
delivery ratio, and throughput of the network and reduces
the delay of the network. The main focus of this paper is to
accommodate the large amount of traffic by using LmC
clustering algorithm.

Keywords— Security, LmC, Routing, AntSec, Symmetric
keys.

L INTRODUCTION

Previously there was a mainframe computer which is centrally
located with terminals for various clients, as of now there is
one or more than one computer for every individual In
Ubiquitous Computing, every individual will have numerous
gadgets accessible in his or her surroundings (1.e.. personal
digital assistants. handheld digital devices, laptops or cell
phones etc) and where power of computation will be

accessible all over the place. The quality of devices of
communication and ubiquitous computing makes remote
systems a key answer for their collaboration. Consequently,
the arena of wireless communication is developing to meet
distinctive difficulties. Without a doubt, the most requested
administration by versatile clients 1s connections of network
and relating information administrations. The majority of the
current associations among these devices which are wireless
are based on mfrastructure gave by private networks or
providers of service. [1]

The popularity of wireless network in computing
mndustry 1s increasing day by day. There are two types of
mobile networks the one 1s mfrastructure based network and
other is infrastructure less network. In Infrastructure based
network the mobile nodes will communicate with each other
by using the base stations. The base stations acts as a bridge of
the network. Office WLAN 1s one of the examples of such
network. The infrastructure less network is also known as Ad-
Hoc network with no fixed routers. In such network the
movement and connections of the mobile nodes are random in
nature. The nodes act as router that performs the functions of
discovering and maintenance of route. Ad-Hoc network 1s
useful in case if the cost of communication infrastructure 1s
high or it is impossible to install a communication
mfrastructure. The Ad Hoc network is a collection of mobile
nodes that form a network without the support of any central
administration or pre-existing infrastructure. The nodes in
such network can randomly move in any direction and
organise themselves accordingly and makes the network
dynamic i nature [2]. As the topology of MANETS changes
rapidly that leads to various kind of security threats. In order
to protect the network from such security threats various
Secure Routing protocols has been invented but still sometime
it becomes a challenging task to protect an open and
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The present communication deals with a scheme to generate terahertz (THz) radiation by
electromagnetic Gaussian beams beating in a hot collisionless plasma having a density ripple
on its surface, parallel to the z-axis. These p-polarised laser beams propagate in the x-z plane,
incident obliquely to the density ripple on the plasma surface, and exert a ponderomotive force
on electrons. The plasma electrons start oscillating because the plasma neutrality disturbed by
the nonlinearity arises due to the ponderomotive force. This oscillatory velocity beats with the

density ripple; as a result, an irrotational current density JNE

arises at the beating frequency

wi — wy (with V x JNE # 0). This nonlinear current density urges a wave whose frequency is
in the THz range. Our results show that, for a set of laser and plasma parameters, the power

of emitted THz radiation scales as the square of the density ripple amplitude, as well as the
amplitude of the emitted THz wave, decreases with the THz frequency and increases with the
incidence angle up to an optimum value. In our case, the maximum normalised amplitude of
emitted THz radiation is reached up to 0.038 at laser intensity ~7 x 10'* W cm~2, § = 30° and

electron temperature ~5keV with 30% density ripple.

Keywords: THz radiation, laser, hot plasma, density ripple, oblique incidence

(Some figures may appear in colour only in the online journal)

1. Introduction

The interaction of an intense laser beam with plasma offers
various wide-ranging prospective applications of terahertz
(THz) in science and technology. The potential outcomes of
utilizing THz radiation in environmental monitoring, security,
communications technology, food and material sciences, THz
imaging and spectroscopy, remote identification of explosive
and dangerous chemicals, etc are actively studied by various
researchers [1-4]. Non-ionizing THz radiation can be broadly
used in biological and medical applications. Radiation
reflected and transmitted through biological objects carries

1612-202X/19/045403+8$33.00

important information for analysis [5]. A promising technique
for generating THz radiation is utilizing a short laser pulse
[6]. In contrast with photoconductive antennas or optical rec-
tification, laser coupling with the plasma gives an intense and
broadband THz pulse. Researchers have both experimentally
[7-10] and theoretically [11-19] proposed several techniques
for efficient THz generation by considering plasma as a
medium.

On the basis of a fluid model, coherent THz radiation was
generated by the interaction of bunched relativistic electron
beams with a helical wiggler pump [11]. By numerical analy-
sis they showed that the presence of the ion channel can play

© 2019 Astro Ltd Printed in the UK
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Abstract

A theoretical model of terahertz generation is presented using nonlinear mixing of two lasers in
clustered plasma with step density profile. The cluster is used as a target to enhance the optical to THz
conversion efficiency. The lasers are incident obliquely to the clustered plasma surface and exert a
ponderomotive force on cluster and plasma electrons. The ponderomotive force has a transverse
component that drives nonlinear current and produces THz radiation in the reflected component.
The enhancement in the efficiency of THz radiation generation occurs due to cluster plasmon
resonance and by coupling between plasma and THz wave. The amplitude of generated THz wave is
maximum when the plasma frequency approaches to THz frequency and laser frequency is equal to
Wpe / V3, where Wpe is cluster plasma frequency. Also, the amplitude is enhanced at an optimum angle
of incidence. The dependence of efficiency of THz radiation generation on laser intensity, cluster
radius and electron thermal velocity is also studied. We report the normalized THz wave amplitude
~0.044 from Ar cluster at 0.89 ym and 0.44 psm wavelengths of incident lasers with

intensity = 7 x 10"*Wcem™2

1. Introduction

The terahertz region of electromagnetic radiation spectrum has been an important area of research for the last
two decades. THz radiation sources have a number of applications in remote sensing, biological and chemical
imaging [ 1, 2], non destructive testing, high-field condensed-matter studies [3], short distance wireless
communications and sensing [4], explosives detections [5] etc. In view of above mentioned applications, a
variety of new schemes are proposed by various researchers to generate THz radiation. Laser based THz emitters
involve wide band gap semiconductors, electro-optic crystals and photoconductive antennas [6—9]. However, all
these media have the limitation of material breakdown and can not handle very high potential gradients. To
overcome this limitation, plasma can be used as an interactive medium, which being in ionized state can handle
very high potential gradients. Hence, plasma based THz radiation sources have the great potential for generating
the broadband high-power THz pulses and have become the topic of attention for many researchers [10-19].
Bhasin and Tripathi [17] have presented a model of THz generation via optical rectification of a short pulse laser
in rippled density plasma in the presence of an external magnetic field. They observed the power conversion
efficiency 0f 0.04% of a laser of intensity 3 x 10'> W ¢cm™?ina 0.01% of critical density plasma with 30 kG.
Kumar and Tripathi [18] have theoretically studied the process of THz generation by nonlinear mixing of two
laser pulses propagating in a plasma at an angle to the density ripple wave vector. They observed the direct
dependence of THz amplitude on the ripple orientation angle. Kumar et al [19] have reported THz radiation
generation by beating of two laser pulses in a hot plasma with step density profile. The amplitude of generated
THz radiation is increased due to coupling with plasma wave. They reported THz power of the order of 9OMW
with alaser of intensity 3 x 10'® W cm ™2, wavelength 1 zm and beam radius 100 im.

©2019I0P Publishing Ltd
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The eurrent article presents first-hand work on the synthesis of nickel oxide—
titania-doped yttria-stabilized zirconia (NiO-YZT) composites of composition
0.40Ni0-0.60{[(Z1045) g5(Y205)0.08)1 _.(Ti0),} with x = 0.00, 0.03, 0.08, 0.09,
0.12 and 0.15 using microwave processing. The composites are prepared by
mixed oxide method by taking yttria (Y,03), titania (TiO,) and monoclinic
zirconia (ZrO,) in their stoichiometric ratio and sintered by using conventional
and microwave processing techniques. The investigation of prepared com-
posites has been carried out by x-ray diffractometer, scanning electron
microscope and Vickers hardness technique to probe the crystal structure,
microstructure and mechanical properties. Also, the results obtained are
compared for both the conventionally and microwave-sintering routes. It was
inferred that the microwave-sintered NiO-YZT showed better results than the
conventional samples in terms of greater density, uniform microstructure and

better microhardness.

INTRODUCTION

Nickel-doped yttria-stabilized zirconia (Ni-YSZ) is
a preferred material for solid oxide fuel cells
(SOFC). It upgrades the performance of SOFCs
owing to sufficient electronic conductivity, practical
ionic conductivity and enhanced ecatalytic action
required.’ However, the major hindrances to its use
are its sulfur intolerance and Ni agglomeration
causing the long-term degradation of the catalytic
action.” Raising the temperature of the electrode—
electrolyte system can improve the physical contact,
but may cause problems such as dimensional intol-
erance due to super-plastic deformation at high
temperatures and the plausible reduction in
mechanical strength under reducing conditions. A
strengthened yttria-stabilized zirconia (YSZ) net-
work is indispensable for the anode as the superior
mechanical properties are the essential require-
ments for the SOFC anode.”

For the use of carbon-containing fuels, mixed
electronic—oxygen ion-conducting ceramics such as
titania-doped YSZ, ie., YZT, are emerging
rapidly.®'! The ionic conductivity of YSZ decreases

Published online: 11 September 2019

on titania inclusion, whereas the electronic conduc-
tivity of the system improves with increasing titania
(Ti0;) content. The decreasing ionic conductivity
may be correlated to increasing tetragonality on
titania addition. Another way of looking at it is that
the titanium ('Ti) ions are able to block oxygen ions
and fewer sites are accessible to hopping of
ions.*®! The valence change of ions from Ti** to
Ti** and electronic n-type conductivity may be
responsible for the total electronic conductivity.™
The maximal solubility limit of titania (18—
20 mol.%) cannot provide the required electronic
conductivity to improve the long-term stability of
the anode. Therefore, nickel (Ni) could be added to
YZT to generate cermets of nickel and titania-doped
YSZ (Ni-YZT) for this purpose.”'™ It has been
reported that Ni is an excellent catalyst, a current
collector and fairly economical®® There are two
conduction mechanisms possible for a cermet: one is
ionic among the YSZ framework and the other is
electronic among the nickel particles. For smaller Ni
amounts < 30 vol.%, the former mechanism works,
i.e., ionic, whereas for greater amounts, it is mainly
an electronic pathway.'®
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Keywords:
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The effect of different sintering routes: conventional and microwave sintering along with different sintering
temperatures has been studied on Sr-doped hydroxyapatite bioceramics. The physical and mechanical properties

XRD of different samples synthesized at different sintering temperatures and sintering techniques have been eval-

Micro Raman spectroscopy
Microhardness

uated by X-ray diffraction (XRD), Raman spectroscopy, Fourier transform infrared spectroscopy (FT-IR), scan-
ning electron microscopy and microhardness. X-ray diffraction studies showed that microwave sintering sup-

presses the formation of secondary phases. The density, grain size along with microhardness was higher for

samples sintered by microwave processing as compared to samples sintered by conventional technique. The
results from different characterization techniques show that microwave sintering technique is not only efficient
in terms of energy-saving and time reduction but also improves the formation of phases and mechanical

properties.

1. Introduction

Biomaterials are those materials which are meant to interact with
biological systems and are used in medical devices [1]. Advancements
in biomaterials have significantly increased the lifetime of patients
suffering from trauma, injuries, large bone defects, and osteoporosis.
But, still, enhancements are required to improve the physicochemical
and biological properties of biomaterials to mimic the natural bone
[2,3].

For implantation and other orthopedic issues, Bioceramics are
widely accepted due to their useful properties like non-toxicity and
excellent biocompatibility [4]. Among different bioceramics, calcium
phosphate-based bioceramics constitute a great promise for bone tissue
engineering as they resemble the mammalian bone and teeth [5].
Single-phase hydroxyapatite (HA) or biphasic calcium phosphate (BCP)
comprising B-tricalcium phosphate (TCP) is an interesting candidate for
synthetic bone substitution applications [6,7]. Hydroxyapatite provides
a scaffold for osteoconduction and - TCP oversaturates the local en-
vironment with Ca?* and PO,*~ ions to speed up the new bone for-
mation [8]. HA/B-TCP ratio predicts the extent and rate in vivo re-
sorption of biphasic calcium phosphate, higher 3-TCP content allows
rapid and substantial resorption [9]. However, the solubility of HAp is

* Corresponding author.
E-mail address: deanricptu@gmail.com (A.P. Singh).
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poor as compared to other bioceramics which affect the rate of biode-
gradation in vivo and increases patient's rehabilitation time [10]. The
solubility of bioceramics is affected by chemical composition, crystal-
linity, particle size, surface area, pore size, density/porosity and extent
of ionic substitution in HAp lattice [11-13]. To improve the mentioned
properties, several methods like variation of sintering techniques and
temperature, granule size, and electrical polarity have been proposed
[14]. Besides these methods, ionic substitution is also considered to
improve the solubility of HAp and hence osteoconductivity [15].

The biological apatite contains trace ions like Na*, Sr2*, Mg?*,
Zn?*, Si04*~, s0427, F etc. and is non —stoichiometric [16]. These
ions play a vital role in bone metabolism. But, synthetic hydroxyapatite
is stoichiometric and deficient of these ions which make it a poor bone
repair material [17]. But, the properties of synthetic hydroxyapatite can
be improved by ionic substitution. After ionic substitution, HAp more
closely mimics the biological HAp [18]. From the above-mentioned
ions, Sr** ion helps to maintain the balance between the bone forma-
tion and resorption process in vivo and low dosage of Sr?* helps in
increasing bone mass and volume. It also accelerates the osteogenic
differentiation of mesenchymal stem cells and enhances the function-
ality of osteoblasts [19].

Synthesis of hydroxyapatite has been reported by several different
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ARTICLE INFO ABSTRACT

KeyV\{OFdSJ In this paper, we propose a general bi-parametric family of sixth order iterative methods
Nonlinear systems to solve systems of nonlinear equations. The presented scheme contains some well known
Iterative mEthOd,S existing methods as special cases. The stability of the proposed class, presented as an ap-
Complex dynamics Lo . . . .

Parameter plane pendix, is used for selecting the most stable members of the family with optimum numer-
Basins of attraction ical performance. From the comparison with some existing methods of similar nature, it is
Stability observed that the presented methods show robust and efficient character.

© 2019 Published by Elsevier Inc.

1. Introduction

Constructing fixed point methods for solving nonlinear equations and systems of nonlinear equations is one of the most
attractive topics in the theory of numerical analysis, with wide applications in science and engineering. A great importance
of this topic has led to the development of many numerical methods, most frequently of iterative nature (see [1-5]). With
the advancement of computer hardware and software, the problem of solving nonlinear equations by numerical methods
has gained an additional importance.

In this paper, we consider the problem of finding solution of the system of nonlinear equations

F(x) =0,
by iterative methods of a high order of convergence. This problem can be precisely stated as to find a vec-
tor r=(rq,12,...,m)T such that F(r) =0, where F:DCR" - R" is the given nonlinear vector function F(X)=
(fiX), fr(X), ..., fa(x))T and x = (x1,X5,...,%;)T. The solution vector r of F(X) =0 can be obtained as a fixed point of

some function @ : R" — R" by means of the fixed point iteration

x®D — ox®), k=0,1,2,...
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Abstract In this contribution, a novel seventh-order
transformation method is proposed and analyzed for
finding multiple roots of nonlinear equations, when
the multiplicity of the root is not known explicitly.
The proposed method does not require the evaluation
of second derivative. The basins of attraction of the
proposed method are also presented in comparison to
existing transformation methods in the literature.

Keywords: Nonlinear equations- Iterative method-
Multiple root- Order of convergence- Basins of Attrac-
tion.
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1 Introduction

In this study, we apply iterative methods to find a
multiple root « of multiplicity m > 1, i.e. f(j)(oz) =0,
j=0,1,...m—1and f™ (a) # 0, of a nonlinear equa-
tion f(x) = 0, where f(x) be the continuously differ-
entiable real or complex function. Modified Newton
method |1] is an important and basic method for finding
multiple roots

. CT)
f(xx)’

(1)

Te4+1 = Tk —

which converges quadratically and requires the knowl-
edge of multiplicity m of root a.

In order to improve the order of convergence of ,
several higher-order methods have been proposed in
the literature with known multiplicity m, for exam-
ple, [2428]. On the other hand, if multiplicity m is
not known explicitly, Traub [29] suggested a simple
transformation:

f(z) :
o) if f(z) #0,

F(z) = (2)
0 if f(z) =0,

to find a multiple root of f(x) = 0, thereby reducing the
task of finding a multiple root to that of solving a simple
root of the transformed equation F'(z) = 0. Thus any
iterative method can be used to preserve the original or-
der of convergence. However, with this transformation,
we get second order transformed Newton method given

by
f(xr) f'(2r)

TR T a2 = flan) [ ()

which requires the use of f'(z) and f”(z). In order to
avoid the calculations of these derivatives, King [30]
proposed the secant method, with unknown multiplicity
for finding multiple roots of nonlinear equation, which
used another transformation:

_f2 (‘T) (4)
fl@=f(@) = f(x)
The secant method thus obtained has order of conver-
gence 1.618.
Using the same transformation , Iyengar and Jain
[31] developed two iterative methods of order three and
four for finding multiple roots of nonlinear equations.
The third order method is given as:

3)

F(z) =

(5)

Tyt = T — 1 — 2,

where
PT  C7) C Y
PTG 7T Gl
Glar) F(xp, + 6617;?;2; — F(xk). (©)

and fourth order method is expressed as:

(7)
where [; and Iy are as defined in @ and
F(l‘k—ll—lg)

Tk+1 =z -l =1l -3,

Iy =
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A two dimensional problem on laser pulse heating
in thermoelastic microelongated solid
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Abstract In the present discussion, the plane strain deformation due
to laser pulse heating in a thermoelastic microelongated solid has been dis-
cussed. The analytic expressions for displacement component, force stress,
temperature distribution and micro-elongation have been derived. The ef-
fect of pulse rise time and micro-elongation on the derived components have
been depicted graphically.

Keywords: Laser pulse; Thermoelasticity; Normal mode; Microelongation

1 Introduction

In modern engineering and science, laser heating has become a very promi-
nent aspect of surface modification. Laser finds a wide application in ma-
terial deformation and geological treatments of particles. Consequently,
the laser is an exceptionally flexible device for carrying out the change in
the surfaces of materials, with the depth of material which is affected may
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Abstract

CrossMark

The present study explores the phenomenon of cross-focusing of two quadruple Gaussian
laser beams, each comprising four identical Gaussian beams whose axes are in the z-direction
but shifted from the z-axis by a distance x, along positive and negative x- and y-axes in an
underdense plasma. The nonlinearity arising due to the relativistic mass effect is taken into
consideration. Nonlinear partial differential coupled equations governing the dynamics of
two beams are solved using the paraxial ray approximation. The nonlinearity of the medium
depends upon the intensities of both beams, leading to the cross-focusing effect. The effect
of the initial laser intensity on the cross-focusing mechanism is analyzed. The focusing of the
beam is observed to be enhanced in the presence of the cross-focusing mechanism.

Keywords: quadruple Gaussian laser beam, cross-focusing, relativistic nonlinearity

(Some figures may appear in colour only in the online journal)

1. Introduction

Various researchers have explored the different nonlinear phe-
nomena that arise in laser—plasma interactions, such as soli-
ton formation, harmonic generation, self-phase modulation,
group velocity dispersion, self-focusing and cross-focusing
of electromagnetic waves [1-4]. Among these, cross-focus-
ing of electromagnetic waves in plasma has been extensively
studied due to its importance in plasma wave excitation and
particle acceleration [5, 6]. Sodha et al [7] have studied the
cross-focusing of two coaxial Gaussian laser beams in mag-
netoplasma with ponderomotive nonlinearity. The effect of
relativistic nonlinearity on the cross-focusing of two Gaussian
laser beams in plasma has been explored by Esarey et al [8]
and Kumar et al [9]. Gupta et al [10] have investigated the
cross-focusing of two high-power laser beams in plasma and
studied the effect of their coupling on the power of electron
plasma waves. They showed in their results that the maximum
power flux of the generated electron plasma wave is of the
order of 6 x 10'7 W cm~2 with the powers of incident beams

1555-6611/19/095404+5$33.00

being 3.6 x 10" W cm~2 and 3.2 x 10'® W cm~2. Cross-
focusing of multiple Gaussian beams considering the nonlin-
earity arising due to ohmic heating of the electrons in fully
ionized magnetoplasma was studied by Sodha et al [11]. They
observed that, due to ionic thermal conduction, the extent of
the cross-focusing decreases at high magnetic field values
and increases at the low magnetic field values. The effect of
external magnetic field on the cross-focusing of circularly
polarized Gaussian laser beams when the extraordinary and
ordinary modes are present simultaneously was studied by
Asthana et al [12]. They found that the nonlinearity arising
due to relativistic variation of the electron mass leads to the
mutual coupling of the two modes, with mutual support for
self-focusing.

In the last few years, many researchers have studied the
techniques of combining multiple beams in order to obtain
a very high power density at the target [13, 14]. A quadruple
Gaussian laser beam is one of the outcomes of these studies
[15]. A quadruple Gaussian laser beam is formed by combin-
ing four coherent Gaussian laser beams propagating along the

© 2019 Astro Ltd Printed in the UK
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Relativistic Self-Focusing of Hermite-cosh-Gaussian Laser Beam in Magnetoplasma

with Exponential Plasma Density Ramp
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Abstract In the present manuscript, we analyse the effect of exponential plasma density ramp for relativistic self-
focusing of Hermite-cosh-Gaussian laser pulse in magnetoplasma. The exponential plasma density ramp is found to
be more prominent in achieving the stronger self-focusing of Hermite-cosh-Gaussian laser beam in comparison to the
tangential plasma density ramp. We propose a theoretical model for propagation of Hermite-cosh-Gaussian laser pulse in
magnetoplasma with exponential density ramp. The nonlinearity in the medium arises because of the relativistic motion
of electrons, being responsible for relativistic self-focusing. Equation of the beam width parameter is set up by taking the
expression for the dielectric function and following Wentzel-Kramers-Brillouin (WKB) with paraxial ray approximations
for mode indices m = 0, 1 and 2. Effect of decentered parameter is also analysed, which results in stronger self-focusing of
the Hermite-cosh-Gaussian laser beam. Stronger self-focusing of laser beam is more pronounced in high density plasma

with higher magnetic field.
DOI: 10.1088/0253-6102/71/12/1469

Key words: self-focusing, decentered parameter, exponential density ramp, Hermite-cosh-Gaussian beam

Introduction
In the last few years, interaction of the laser beam
with plasma has been world widely studied because of
its unique applications, which include inertial confine-
ment fusion,=3! the laser electron acceleration,4~6 self-
focusing, harmonic generation!”) etc. Among these non-
linear effects one of the most important effects is self-
focusing, which has been very fascinating area of research
for past few years. Whenever high power laser beam pen-
etrates through plasma, dielectric function of the plasma
is modified due to the oscillatory velocity of electrons and
hence results in relativistic self-focusing. Focusing and
defocusing of the first six TEMg, Hermite-cosh-Gaussian
laser beam in collisionless plasma was studied by Takale
et al.Bl and it was observed that, the modes with the odd
p-values defocuses whereas, with even p-values show os-
cillatory along with defocusing behavior of the beam.
“Gaussian beam” normally implies radiation confined
to the fundamental (TEMyg) mode, is a of monochro-
matic light having transverse magnetic and amplitude
given by the Gaussian function.
Hermite cosh Gaussian (HchG) beam, paraxial solutions
of the Helmoltz equation as Hermite-sinusoidal-Gaussian
beams, which was given by Casperson and Tovar.[®! Spe-
cial case of the Hermite-sinusoidal Gaussian beams is the
distribution at z = 0 is known as HchG beam. Hermite-
cosh-Gaussian beam can be obtained in the laboratory

However, in case of

*E-mail: vishal20india@yahoo.co.in
© 2019 Chinese Physical Society and IOP Publishing Ltd

by the superposition of two decentered Hermite-Gaussian
beams as cosh-Gaussian ones. Propagation of such HchG
beam in plasmas was studied theoretically by Belafhal and
Ibnchaikh!*? and Patil et al.[']

A theoretical model was presented to produce THz ra-
diation by two cross-focused copropagating Gaussian laser
beams in a density rippled magnetized plasma.l'?l They
concluded that with the increase in magnetic field, am-
plitude of the THz radiation generation increases signifi-
cantly. Optimization of the laser-plasma parameters gives
the radiated normalized THz power of the order of 10
kW. Also, it was observed that circularly or elliptically
polarized THz radiation can be generated when a static
magnetic field is imposed on a gas target along the prop-
agation direction of a two-color laser driver.['3] Fujioka
et al.l"" observed the kilo Tesla (kT) magnetic fields us-
ing a capacitor-coil target, in which two nickel disks are
connected by a U-turn coil. A magnetic flux density of
1.5 kT was measured during the Faraday effect 650 pm
away from the coil, when the capacitor was driven by two
beams from the GEKKO-XII laser. Wang et al.'®! in-
vestigated the fast ignition via integrated particle-in-cell
simulation including both generation and transport of fast
electrons. With this scheme it is demonstrated that two
counter propagating, 6 ps, 6 kJ lasers along the magnetic
field transfer 12% of their energy to the core, which is then
heated to 3 keV.

https://www.lopscience.iop.org/ctp https://ctp.itp.ac.cn
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The Influence of Various Dopants and Sintering Techniques
on the Properties of the Yttria-Ceria-Zirconia System As
an Electrolyte for Solid Oxide Fuel Cells
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Zirconia-based ceramic oxides Zrg goY0.06C€0.02X0.0202_s X = Ca, Fe, La, Sr,
and Mg) were prepared by conventional and microwave processing. The pre-
cursors of Zrg g9Yo.06C€0.02X0.0202_5 (X = Ca, Fe, La, Sr, and Mg) were pre-
pared by a mixed oxide method and were calcined at 600°C in an electric
furnace. The powders were consolidated in pellet form and sintered in a
conventional electric furnace at 1400°C for 6 h and compared using microwave
energy at 1400°C for 20 min. The structure and microstructure of sintered
products obtained by both methods were studied by x-ray diffraction and
scanning electron microscopy. Their density and microhardness were also
compared. The electrical conductivities of these samples were studied using
alternating current impedance spectroscopy. The analysis of the products
obtained by microwave aand conventional methods shows that the microwave
sintered samples have uniform grain growth, higher density, higher micro-
hardness and higher electrical conductivity than the corresponding conven-
tionally sintered products. The microwave sintered sample of composition
710.90Y0.06Ce0.02Ca0.0202_5 was found to have the highest density and micro-
hardness, as well as the highest electrical conductivity among all of the mi-
crowave and conventionally sintered products.

Key words: Microwave processing, grain size, microhardness, fuel cells

INTRODUCTION

Solid oxide fuel cells (SOFCs) are electrochemical
devices that can convert the chemical energy of a
fuel into electricity with high efficiency. They have
multifuel capability and flexibility in their opera-
tion. The basic structure of an SOFC consists of a
solid ceramic electrolyte sandwiched between two
porous electrodes (cathode and anode), combined
with interconnectors and sealants.’ The SOFCs use
ceramic electrolytes to allow the transport of oxygen
vacancies (0%7). The electrolyte of an SOFC must be
dense and should have high ionic conductivity along

(Received May 17, 2018; accepted February 22, 2019)

Published online: 11 March 2019

with minimum electronic conductivity. Further, it
should have large stability under oxidizing and
reducing atmospheres along with good mechanical
and thermal properties at operating temperatures.
The SOFCs using zirconia-based electrolytes oper-
ate at very high temperatures, ranging from 800°C
to 1000°C, for high ionic conduction. Such a high
operating temperature leads to the high cost, ther-
mal expansion mismatch, and the degradation of
other cell components.?? Therefore, there is a need
to develop electrolyte materials that can exhibit
sufficient conductivity at a lower temperature and
provide an opportunity to reduce the operating
temperature of SOFC systems.

Zirconia electrolytes have high ionic conductivity,
high mechanical and chemical stability and less
electronic  conductivity in  the  oxidizing
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Effect of Microwave Sintering on the Properties of Zirconia
Based Ceramic Electrolytes for Solid Oxide Fuel Cells
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ABSTRACT

In this work, the effect of microwave sintering on the properties of scandia doped
zirconia (10 mol% scandia in zirconia) was investigated. The sample was prepared
by mixed oxide method and the sintering was done at the temperature of 1400°C
for 20 min using a 2.45 GHz microwave furnace. Sintering behavior of this
microwave sintered ceramics was compared with the corresponding conventional
sintered ceramics, sintered at 1400°C for 6 h in a conventional furnace. It was
found that both the sintering processes produced highly dense samples. X-ray
diffraction analysis confirmed the presence of only cubic structure in both the
samples. Scanning electron microscopy study was done for micro-structural
analysis. Further, electrical conductivity was studied from room temperature to
500°C in the frequency range of 1 kHz to 1 MHz. Higher ionic conductivity was
recorded for microwave sintered sample than the corresponding conventional
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[Keywords: Ceramics, Solid oxide fuel cell, Electrolyte, Microwave sintering]

Introduction

As we know, at present, majority of the energy demand
is met by the fossil fuels. However, due to the problem of
limitation of conventional sources and the global need to
reduce emissions of the greenhouse gases, there is a
growing interest towards the development of renewable
energy technology with less negative environmental
impact. Fuel cells with fuel flexibility, energy efficiency and
cleanliness have the potential to provide power in portable
and stationary power applications and replace the internal-
combustion engine in vehicles. Hence, one can expect
fuel cells to be good substitution of the conventional power
sources.t 2 Among different types of fuel cells available,
a solid oxide fuel cell (SOFC) has shown great potential
for industrial scale production. It is an electrochemical
device that produces electricity very efficiently from the
reaction of fuel and air, without production of harmful
by-products. The electrolyte acts as a channel between
the electrodes through which O% ions move in between
the electrodes.®* It consists of three parts: anode, cathode
and the electrolyte. These solid oxide fuel cells use metal
oxide solid ceramic electrolytes for movement of O~ ions.
But sufficient ionic conduction is possible only at high
operating temperatures, which, in turn, put a great pressure
on material selection for other components of SOFC.>

*Corresponding author; email: kanchan_69@rediffmail.com
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As a result, recent developments are focussed on
improving the material property or modifying processing
routes to reduce the working temperature of the SOFC. In
this direction, microwave sintering is an enhanced
technique in material processing in which microwave
energy is delivered directly to materials through molecular
interaction with the electromagnetic field. This technique
of energy transfer can result in many possible advantages
of using microwaves for processing of materials. Because
microwaves can penetrate materials and deposit energy,
heat can be generated throughout the volume of the
material. The mechanism of heat generation during
microwave-material interaction is complex and consists
of absorption of electromagnetic radiation by materials due
to their intrinsic dielectric properties.® 7 This non-
conventional heating method can modify sintering
mechanisms, resulting in changes in the microstructure
and phase composition of the consolidated materials,
while, at the same time, reduces the processing time and
energy consumption.®1°

The aim of the present work is to examine the sintering
behavior of scandia doped zirconia electrolyte. The
most commonly used electrolyte materials are doped
zirconia, doped ceria, doped bismuth oxides, etc.!!
Scandia doped zirconia is stable in reducing conditions
and its thermal and mechanical properties are similar to
those of yttria stabilized zirconia, which is the most
commonly used material as an SOFC electrolyte. It has
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In this work, a modified Newton—Ozban composition of convergence order six for solv-
ing nonlinear systems is presented. The first two steps of proposed scheme are based
on third-order method given by Ozban [Ozban, A. Y. [2004] “Some new variants of
Newton’s method,” Appl. Math. Lett. 17, 677-682.] for solving scalar equations. Com-
putational efficiency of the presented method is discussed and compared with well-known
existing methods. Numerical examples are studied to demonstrate the accuracy of the
proposed method. The basins of attraction of some of the existing methods along with
the proposed method are given to exhibit their performance.

Keywords: Nonlinear systems; Newton method; Ozban’s method; order of convergence;
computational efficiency; basins of attraction.

1. Introduction

Approximating the solution of nonlinear systems is one of the most investigated
topics in numerical analysis and plays an essential role in many areas such as sci-
ence and technology [Ortega and Rheinboldt (1970); Traub (1977)]. These nonlinear
systems of equations have been widely studied due to their diverse range of exis-
tence in many fields. The importance of this topic has led to the development of
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Abstract

In this manuscript, we propose a two-dimensional complex plankton dynamics of phyto-
plankton and zooplankton interacting species to investigate the impact of multiple delays,
viz., predation and toxin liberation delay. We consider predation delay (PD) in the zoo-
plankton population and toxin liberation delay (TLD) in both populations namely, the
phytoplankton and zooplankton species. It is observed that the given system is bounded
and positive with and without delay under certain conditions. The conditional local and
global stabilities of different equilibrium points are obtained. The stability and instability
of the delayed system have been discussed analytically and numerically to show the exis-
tence of Hopf-bifurcation and its properties for all possible combinations of both delays
about the positive equilibrium of the plankton system. The study of different parameters
has been carried out to discuss the occurrence and non-occurrence of planktonic blooms.
It is concluded that variation in zooplankton predation delay and toxin liberation delay
may lead to unstable the plankton system through the existence of periodic oscillations
with the occurrence of planktonic blooms.

Key Words: Plankton, Predation delay, Toxin liberation delay, Hopf-bifurcation, Central
manifold theorem.

1 Introduction

In the study of the aquatic ecosystem, it is very important to understand the dynamics
of plankton populations, their interactions, survival, and extinction. Phytoplankton pop-
ulation is a biological wealth of oceans, a vital link in the food chain, gobble up carbon
dioxide and generate almost 50-80 percent of oxygen present in the earth’s atmosphere for
the survival of living organisms. Some scientists have observed that the global phytoplank-
ton population has declined continuously due to the rising of sea surface temperature. So,
it is very essential to study the plankton ecosystem for environmental balance.

In the marine ecosystem, one of the important properties related to the phytoplankton pop-
ulation is their excessive growth resulting in the occurrence of massive plankton blooms.
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HIGHLIGHTS

e Sintering of apatites have been done by conventional and microwave processing.

e The XRD revealed that the sintered products had single Phase hexagonal oxy apatite.
e Raman Spectroscopy revealed that monoclinic phase was also present in the apatites.

e Microwave sintered products had uniform grain growth and higher density.
e Microwave sintered products had higher hardness and conductivity value.

ARTICLE INFO ABSTRACT

Keywords:

Micro Raman spectroscopy
XRD

SEM and hardness

In this paper, the effect of microwave and conventional sintering on doping behaviour of Mn?* and Nb°* in
lanthanum germanate based apatite have been compared. The precursor of apatite has been prepared by mixed
oxide method and conventionally calcined at 1100 °C for 6 h. The resulting powders have been sintered by
microwave energy at 1400 °C for 30 min and by conventional heating 1400 °C for 4 h. The products prepared

have been characterized by X-ray diffraction, scanning electron microscope, Micro Raman spectroscopy, and
Vicker’s hardness and the results are compared. The apatites of similar compositions sintered by microwave
energy have higher density and hardness than the apatites sintered by electric heating.

1. Introduction

The ideal general formula of apatite is AjgMgO24X2 (A = alkaline
earth, rare earth; M =P, Si Ge) and (X = OH, O and halide). Its appli-
cations ranging from biomaterial to electrolytes have been of interest
and therefore highly researched [1]. Hassan et al. have written a review
on microwave-assisted techniques for the synthesis of nano hydroxyl
apatite but they did not cover the sintering of hydroxyapatite [2].
Transparent hydroxyapatite was prepared first time in the Microwave
Processing & Engineering Center of Material Research Institute, Penn
State by the group of Agrawal. They had used fine crystalline material
prepared by hydrothermal process and microwave sintering of the fine
powder at 1150 °C within 5 min of soaking time [2-5]. In another work,

* Corresponding author.
** Corresponding author.
E-mail address: deanric@ptu.ac.in (A.P. Singh).

https://doi.org/10.1016/j.matchemphys.2019.122040

the group used microwave processing in the preparation of HAP/ZrO,
composites to avoid loss of calcium phosphate. They could prepare
HAP/ZrO, by microwave processing at the temperature as low as
1200 °C within 20 min of sintering time. Conventionally HAP/ZrO, was
prepared at 1200 °C in 240 min which led to the loss of calcium phos-
phate [6]. The sintering of hydroxyapatite to be used as a biomaterial
has been reported by the group of Singh [7].

In the year 1995, Nakayama et al. investigated lanthanum silicate-
based apatites Laj((Si04)O3, (Ln =La, Nd, Sm, Gd, Dy, Y, Ho, Er and
Yb) for its applications as an ionic conductor [8] and later lanthanum
germanates was also studied for the applications as ionic conductors [9]
to be used at intermediate temperature in the solid oxide fuel cells
(SOFCQ). Since the Lag 33, 2x,/3(Si/Ge)s026.x apatites have a conductivity

Received 28 May 2019; Received in revised form 11 August 2019; Accepted 18 August 2019
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ARTICLE INFO ABSTRACT

Article history: Wireless Sensor Networks (WSN) has wider applications in the fields of the healthcare,
Received 19 December 2018 military, and the weather monitoring. The efficient design of the WSN requires better
Received in revised form 20 May 2019 energy optimization techniques, since the nodes in the WSN are battery operated. The

Accepted 31 May 2019

itional i hani 1 h 1 h ffi f
Available online 4 June 2019 traditional energy aware routing mechanisms neglect the delay, and the traffic rate o

the WSN while improving the energy constraints in the node. This work overcomes

Keywords: these challenges by introducing a multi-objective energy aware routing protocol. This
WSN paper proposes the multi-objective fitness function based on the energy, delay, traffic
Energy aware routing rate, distance, and the cluster density. The energy-aware routing is done based on
Multi-objective fitness function the proposed Multi-objective fractional particle lion algorithm (MOFPL). The proposed
Optimal routing path MOFPL algorithm finds the optimal cluster head from various cluster head nodes in
Normalized network energy the WSN. Then the optimal routing path is established based on the proposed multi-

objective function. The proposed MOFPL algorithm has 5, 8, 10 alive nodes at the
iteration round of 2000 for the WSN with 50, 75, and 100 nodes, respectively. Also, the
proposed MOFPL algorithm has achieved higher normalized network energy of 0.05877
and 0.06022 for the WSN with 50 and 100 nodes, respectively.

© 2019 Published by Elsevier B.V.

1. Introduction

A Wireless sensor network (WSN) [1-4] contains a collection of sensors connected to the wireless medium. The WSN
model is powered by the base station which acts as an access point for the series of the sensor devices in the network.
The WSN finds application in the various fields, such as weather monitoring, meteorological data collection, and field
surveillance [5]. The advancement in the WSN has resulted in the impact in the real-time applications, such as military,
science, industry, commerce, transportation, and health-care. The efficiency of the WSN directly depends on the quality of
the sensors present in it. The sensors in the WSN need to have better precision, accuracy, and robustness to noise [6]. The
sensors [7-9] in the WSN are affected due to the various noise factors from the internal and the external environments.
The noise of the surrounding hardware components in the WSN also affects the performance of the sensor nodes. The
sensor nodes in the WSN are separated with the large distance. The communication between the sensors nodes is achieved
with the wireless channel with low power. The base station effectively collects the data from the sensors and generates
the necessary query for the each node [10-19].

The term routing defines the way of sending the packets between the sensor nodes and the base station of the WSN
through the wireless communication medium. The main challenge during the routing of the nodes is the consideration

*  Corresponding author.
E-mail address: Reetabhardwaj18@gmail.com (R. Bhardwaj).
1 Assistant professor.
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Abstract & A ;

La-Na co-substituted M-type Co-Ti-Mn barium hexafcrntes Bau 2xLaNayFe 9CopsTiMngsO9
(0.00 < x < 0.25) were synthesized by conventional solld-statc melhod The influence of La-Na doping
on the magnetic properties was investigated through VSM (vubratmg sample magnetometer). The room
temperature hysteresis loops show that the saturation mggncuzauon decreases from 55.667 emw/g for x
= 0.00 to 44.768 emu/g for x = 0.25 sample. TQ determine the complex permittivity (g, = €’ — i¢”) and
perrnea.bilily (k= w—ip”)in 18.0-26.5 GHz frequéncy range, a vector network analyzer was employed.
Reflection loss (RL) values were simula'tcd_ f;dm the values of £ and i, acquired using transmission line =
theory. The minimum RL obtained foi'jlhe“snmple x=0.10 is —45.94 dB (99.997 % signal absorption)
with an absorption bandwidth of 833 GHz for 1.3 mm sample thickness. Thus, the synthesized

hexaferrites can be utilised in electromagnetic shielding and radar stealth technology applications.
Keywords: Microwlavf:: ﬁbgdfbtion; EMI; K-band; M-H loops, Saturation magnetization; RL.

1 Introduction

The vast éQqulion of wireless communication in the gigahertz frequency range has expanded the
|ssue of EMI (electro-magnetic interference), impeding the functioning of electronic gadgets.
Elcctromagm.uc materials with remarkable magnetic and dielectric losses in microwave frequencies are
used to reduce the impact of EMI and enhance the working of microwave gadgets [1-5]. Since a long .
time, the spinel ferrites have been used for microwave absorbing applications; but they cannot be used at
high frequencies due to their lower ferromagnetic resonance frequency (less than 1 GHz) [1,6]. The

hexaferrites with magneto-plumbite (M-type) structure like BaFe,;0,q, SrFe;,0,9 and CaFe,20,5 are the
|
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Model of adaptive WiMAX network incorporating diverse transforms
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Abstract
Recent sdvancements in mobile Worldwide Interoperability for Microwave Access (WiMAX) standards have led to the

development of more reliable, robust and efficicnt broadband networks that can provide access for bolh. ﬁxeq and mobile
users. The physical layer of a WiMAX network is composed of orthogonal frequency-division multiplexing (OFDM)
technology, which allows it to provide elevated dala rates with minimum distortion in fading environments. However, the
presence of interference affects the orthogonality of the OFDM sub-carriers, which increases the probability of network
errors. The error probability can be reduced by increasing the output power level at the expense of an elevated peak-to-
average power ratio (PAPR). In this work, discrete wavelet transforms (DWTs) and fractional Fourier transfonns (FrFTs)
are used to augment the relinbility and efficiency of an adaptive WiMAX system. The results show considerable
improvements in both bit error rate (BER) reduction and spectral efficiency enhancement at a given signal-lo-noise ratio
(SNR). In addition, u significant PAPR reduction is attained when the DWTs and FrFTs are used in place of fast Fourier
transforms. Morcover, the proposed adaptive algorithm realizes a spectral-efficient WiMAX system that enables the system
to select the suitable transform strategy (DWT/FrFT) with minimum SNR requirements to achieve the target BER of 1074

Keywords WiMAX - DWT - FFT - FrFT - BER - PAPR

1 Introduction installation, high levels of adaptability and increased reli-

ability. BWA potentially offers a good option for users who

Wide area access technologies will soon be replaced by
broadband wireless access (BWA) networks because of
their simpler equalisation mechanisms, higher spectral
cfficiencies and resilience in multipath fading environ-
ments. BWA networks can deliver high-speed mobile and
data services to both small/medium-sized organisations and
domestic users because of characteristics such as ease of
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are cither dissatisfied with or otherwise unsupported by
existing wired broadband services. The standardised ver-
sion of BWA is WiMAX, which is also known as the 1EEE
802.16 standard, and it has the capability to provide higher
data rates to many users, even during high traffic scenarios.
Additionally, the use of OFDM for the physical layer
allows WiMAX to provide a more reliable service in
multipath fading environments [1]. The various well-
known versions of IEEE 802.16 are as follows [2):

a) IEEE 802.16: Designed for use in line-of-sight (LOS)
environments and operating in the 10-66 GHz
frequency range.

b) IEEE 802.16a: Designed for use in non-line-of-sight
(NLOS) environments and  operating in  the
2-11 GHz frequency range.

c) IEEE 802.16d: Initially defined for maintenance and
system profiles for operation in the 2-11 GHz
frequency band, but was later merged with 802.16-
2004,

d) IEEE 802.16¢: Described as a standard for mobile
broadband wireless access systems.
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Investigation on R-S Coded Coherent OFDM Free Space
Optical (CO-OFDM-FSO) Communication Link Over
Gamma-Gamma Channel
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Abstract

Atmospheric turbulence is known to significantly degrade the efficiency and reliability of
free space optical communication link. Use of coded-orthogonal frequency division multi-
plexing (OFDM) technique to mitigate the effect of adverse atmospheric conditions on free
space optical (FSO) communication link has been proposed here. With Gamma-Gamma
distribution for channel modeling, the error performance of the proposed RS8 (Reed Solo-
mon) coded, 128 sub-carrier OFDM link has been investigated using coherent BPSK and
QPSK modulation scheme. The results obtained from this analysis have also been com-
pared with intensity modulated/direction detection (IM/DD) based OOK-OFDM FSO link.
In case of strong turbulence and for target BER of 107%, it was observed that BPSK and
QPSK modulated OFDM FSO link achieve a descent coding gain of 18.2 dB and 12.6 dB
respectively over non coded OOK-OFDM FSO link. Also, it was observed that as the link
conditions worsened from weak to strong turbulence, the effect of atmospheric impair-
ments on FSO link becomes significantly pronounced. Additionally, in terms of BER per-
formance, the BPSK modulated link out-performed QPSK and OOK under all the consid-
ered channel conditions.

Keywords Atmospheric turbulence - Bit error rate (BER) - Free space optical
communication (FSO) - Orthogonal frequency division multiplexing - Reed-Solomon (RS)
coding
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free-space optical communication link using digital signal processing
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Abstract

In this paper, 1.28 Tbps (32 x40 Gbps) high-capacity DWDM-FSO link has been investigated for performance enhancement
using coherent detection and digital signal processing (DSP). The DP-16QAM-modulated proposed DWDM-FSO link has
been analyzed for both adverse weather and turbulent atmospheric conditions. It is observed that when link is subjected to
strong turbulence along with adverse weather conditions, the DSP-nided coherent DWDM-FSO receiver achieves targel
bit error rate (BER) of 107 at signal-to-noise ratio (SNR) of 36.4 dB, while for similar conditions, the SNR requirements
for IM/DD-based DWDM-FSO link shoots by 12.8 dB to 49.2 dB. Also, in terms of operational link range, the proposed
link even under strong turbulent conditions serves 1.88 km, whereas IM/DD link was restricted to mere 1.12 km for target
of BER of 107, thus producing a decent range increment of 760 m. The proposed link has been designed and investigated

using OptiSystem™ 14.2.

Keywords Free-space optical communication - Coherent detection - Digital signal processing DWDM - Atmospheric

turbulence - Gamma-Gamma channel modeling

1 Introduction

Free-space optical (FSO) communication technology is
being seen as possible last mile solution which can help
deliver high-speed data services to the end users [1, 2]. It
has already found its application in secure military commu-
nication networks, deep-space communication and disaster-
affected arcas as plug and play device [3]. Free-space optical
(FSO) communication involves line-of-sight transmission
between two nodes using optically modulated data stream.
Thus, FSO links offer similar transmission capabilities as
that of a conventional optical fiber network with an added
goodness of being wireless. Miscellaneous advantages
include inherent data security, quick deployment and reloca-
tion, license-free spectrum which can also support massive
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data transmission rates and immunity against electromag-
netic interference [1-3).

Transmission of optically modulated signal through
the free-space atmosphere makes FSO links vulnerable to
meteorological events like rain, haze, snow, fog, smog, etc.
Associated with atmospheric visibility, these meteorological
processes may lead 1o absorption, scattering and attenuation

of information-bearing photons that propagate through the =

channel [3]. On the other hand, even on a clear sunny day
when atmospheric visibility is very high, the signal fading
due multipath propagation and scintillation effect can still
impair the link [3, 4]. Solar irradiance (heat), differential
heating of medium and variable wind speeds may cause ran-
dom fluctuations in refractive index of the medium. These
effects in turn cause random fluctuations in received sig-
nal intensity and are commonly referred to as atmospheric
turbulence (scintillation effect). Turbulence-induced fading
may thus lead to non repairable loss of information [4-7].
Atmospheric adversity is therefore a detrimental factor that
defines the overall rehiability of FSO links.

The core networks of majority of communication service
providers are already using light-wave communication as
their backbone systems [3-5]. FSO systems therefore must
become compatible with these existing optical networks

Q Springer

Scanned with CamScanner



Highlight

Highlight


Internationnl Journal of Innovative Technology and FExploring l]ngin;crlnu (LITEE) ‘
ISSN: 2278-3075, Volume-8, Issue-95, July 2019

Non Volatile Low Power Wake up Radio -
Transceiver for Wireless Sensor Network

Vikas Kumar, Jagjit Singh, Arvind Kumar

Abstract: Wireless sensor nodes consume lots of energy during
communication but huge power consumption has been observed
during active listening in ldlte mode as source nodes can start data
fransmission ar any fime. Power saving can be achieved by
establishing synchronization among end nodes. Many rendezvous
solutions are available and out of which wake up receiver found
extremely adroit. A non volatile wake up trunsceiver has been
proposed in the present paper that works on the basis of ID
mafching. State of art using 4GB of memory to remember states of
sensor nodes while propased technique used only 60 bits of
memory  with very less false alarm  probability. Power
consumption for proposed model is only 59.47 nW. Hence this
model is quite effective in terms of power consumption and
memory usage as compared to trailing models.

Index Terms: ID matching, low power, wake-up receiver,
wireless sensor network

I. INTRODUCTION

Wireless sensor networks (WSNs)  provide new
technological clevation to many crucial applications like
security, sports, entertainment and military etc. (Said, 2015).
Most of sensor networks are battery operated and replacement
or charging the power bank in application like space is very
arduous. Energy efficiencies remain vital parameter for
wireless sensor networks (Pflaum, Weigel, and Koelpin,
2018; .Lee, 2013). Power consumption during active
communication is very huge and similarly huge power
usufruct by sensor nodes while active listening in idle state
(Pughat and Sharma, 2015). Therefore, the technique for
judicially utilizing the power source is required and among
state of arts available techniques wake-up receiver is
rendering optimal result (Popovici, Magno and Marinkovic,
2013; Hutu et al.,2014). Incessant reform in design of wakeup
receiver can create new realm for researchers. Elegant
architecture for controlling switching states of sensor nodes
can cut down usage of battery. In the present paper wake up
receiver architecture is designed using a novel 1D matching
technique.

The proposed design can locate and manage switching of
sensor nodes into different states like idle, active or sleep
mode. Hash function operation will be performed on address
bits of sensor node for parameters extraction and further atone
with stored values in the memory as shown in Figure .
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Figure-1 Internal Module of Wake-up Receiver

Wake up call has been initiated based upon atoning g
decision as shown in Figure 2. Present state of different nodes
is stored in non volatile memory to avoid loss of states
information in case of power failure.

|R|celvnr Anlennal Atarm signal

Wake-up Receiver

WirelessSensor
Network (WSN)

Figure-2 Architecture of ID matching Wake-up Receivers

Wake-up call

In this way, proposed design can be utilized as general model
in several WSN applications and further cost of receiver will ™
be slashed by optimized use of non volatile memory.

II. STATEOF ART

This section presents the state of art about various
techniques and nspects of low power design such as duty cycle
control, improvement in battery, Network protocol and many
aspects of Wake Up receiver (Berder and Sentieys, 2010).

A. Battery Improvement

With improvement in design and material used in battery
may result in longer life. In this context, breakthrough has
been achieved by using new discovered energy harvesting
material which is composed of many substance i.e. NiMnColn
(Wardlaw et al., 2013). It exhibits unique magnetic property
that # can be used as transducer which can conven
mechanical energy into magnetic field and further, into an
alternating current (ac) with the help of special pick-up coil.
Thus, generated alternating
current can be converted into
direct current and used as
supply for wircless sensor
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A Post-Processing Algorithm for Spatial Domain
Detection & Removal of Blocking Artifacts

Anudeep Gandam, Jagroop Singh Sidhu

Abstract: Block based Discrete Cosine Transform (BDCT) is
commonly used fo detect and remove blocking artifacts in the
compressed images. We proposed spatial domain post processing
algorithm with four fold model In the initial stage, pixel vector
(PV) is calculated for horizontal as well as vertical block
boundaries, after defining PV calculation of different threshold
values is made for extracting blocking artifacts. These thresholds
are basically adaptive to the image qualily due to strong
correlation with the PV. To aveid ringing artifacts across block
edges directional filter is proposed. Qur research further worked
on region classification based upon activity of PV within the
blocks. Based upon different PV activily regions separate filters
are used to achieve best filtering and finally Symmetrical Pixel
Normalization filter (SPN Filter) is used to normalize the values
of symmeirical pixel value for befter visual performance .
Proposed technique various indices like PSNR, MSSIM, GBIM
are calculated and compare with different post processing
techniques used in literature

Keywords : BDCT, blocking artifacts, GBIM, PSNRB, SPNF.

I. INTRODUCTION

In recent scenario, high data transmission is the need of hour
which requires larpe bandwidth The main constraint in
transmission of data is basically non-avalability of
bandwidth. In image and videos dafa transmussion,
compression of data is done to avoid problems that arise due
to large bandwidth. Earlier compression was done by just
implementing JPEG, JPEG-2000 for images and MPEG for
video which 1tself produced lots of artifacts. Now-a-days lot
of development has been done in this areaOne of the
technique named Block-based Discrete Cosine Transform
(BDCT) which has been widelv used for imace and video

Corner outlier

(©

Fig 1. Typical blocking artifacts of JPEG decompressed
images. (a) Stawcase noise. (b) Grid noise. (c) Corner
outlier[16-18]

During low bit rate compression, blocking artifacts develop
after implementation of BDCT in which loss of information
occurs due to rounding-off of high frequency coefficients

- 14 1 4 1
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Up-Scaling of the Compressed Images using
Adaptive Image Interpolation

Amanjot Singh, Jagroop Singh

Abstract: In this paper, a method of image up scaling has been
proposed. In many applications the display of electronic devices
needs up scaling of inages, but some time size of original image is
small, so it may require synthetically increasing the size of the
image. Interpolation is one of the solutions for that In the
presented method, o new up-scaled image has been achieved,
which is upgradad based on the original image pixels present in
small images. In the paper, its worling is defined for the different
directions of the image. The well-known image quality matrices
have been considered to evaluate the performance of proposed
method The method has outperformed than the other standard
methods and results have been shown in the paper.

EKeywords : About four key words or phrases in alphabetical
order, separated by commas.

I. INTRODUCTION

Irl. today’s time there are number of devices which are
having digital displays. The size of the display iz varying
according to size of electronic device. [n mobiles, tablets,
laptops and TVs at every place the sizes of the displays are
different. In order to see the same image its size should vary
according to the display size. However, in some cases the
original size of the image may be small so for the big displays
zize it should be increased. However for this, the device
should have the processing capability. One of the solutions to
these problems is the image up scaling bazed on interpolation.
It includes the very simple processing and size of the image
could be increased. Although there would be zome loss in
quality of image but the details could be maintained upto good
extent. [mage super resolution is the forther advanced method
of Image wp scaling. Image interpolation includes the
estimation of new pixels from the original pixels [9, 14, 18,
22]. In this paper 1mages are up scaled with the help of simple
interpolation

A .Related work

In literature there are a number of methods which are based
on basic principle that unknown pixel can be estimated based
on the neighboring pixels [3,6,21]. Firstly the methods were
based on simple mterpolation [1.2], afterwards some methods
were adaptive in nature [3,15-20].In some cases the methods
were made advanced based edge detections [4,21]. The more
advancements of theze techniques leads to the term Super

images [22]. In literature there are a number of methods vnder
this category. However, these methods usually consumes time
and some challenging to implement in practical situations but
results in good gquality of Image. In this paper section 2 i3
about image interpolation, section 3 iz explaining the
proposed method, section 4 is about the simulation results,
and section 3 is presenting the conclusion.

II. TMAGE INTERPOLATION

Image interpolation iz one of the methods of image up
scaling. It is a very practical method of image up gradation.
Thiz method based on estimation of uaknown pixels from
knovm pixels [21]. In these methods, neighboring pixels are
used to give the estimation of target pixels. With reference to
literature there are a number of methods which are used for
image interpolation [21]. However, there are 5 basic methods
of image interpolation, one is neatest neighbor interpolation,
second 13 bilinear imterpolation and third is  cubic
interpolation. These types of methods are always very
practical and fast in comparizon to other methods. However
the results are not very accurate but still could be used in
many applications. In the some methods, adaptive
interpolation is also explained [10-14].

III. PROPOSED METHOD

In the proposed method, an interpolation based method has
proposed to upgrade the small images. In this method “ X 27
(double) up scaling have been presented .

Upscaled
[mage

Input Smal
Mage

Interpolation
Method

Fig. 1. Basic Block diagram of Method
In order to explain the proposed method. image matrix in Fig.
2 can be considered. In the Fig. 2 the shaded boxes indicates
the original pixel values and indicated by small English letters
ab.c..up to v. The target pixels are V.H and D ; vertical .
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HIGCGHLIGHTS
« In this paper. to resolve the issue of ubiquitous communication provisioning. the MADM Lechniques are employed for network selection in proposed
scenarios under phase 1.
« Cohesive AHP-Entropy weights of respective attributes are derived from subjective weights generated by AHP and objective weights calculated by
Entropy.

« Cohesive weights are employed by TOPSIS algorithm for ranking of the networks available in the vicinity of level 1,2 & 3 of the communication
networks hierarchy. The network with the highest preference level has been selected for commumnication.

« In phase 2, we propose a novel framework for data acquisiti and prov ing of ubiqui communication network in SCs. According to the
suitability of applications. the data is acquired by proposed diverse acquisition techniques.

« Computation at diverse levels 1.2 & 3 s described in phase 3 for provisioning of of!floading, reducing delay and complexity.

« The overall framework resulted in real-time system scenario for smart cities in forthcoming days,

-—
ARTICLE INFO ABSTRACT
Arricie history: Gigantic progressions in heterogencous ¢ ication technologics have empowered smart cities
Received 5 March 2019 (SCs) to communicate with cach other, while ensuring network connectivity. These innovations cannot
Recrived in revised form 13 june 2019 give impeccable network availability in SCs, because of the coexistence of thousands of gadgets, which
Accepted 11 July 2019 realize some issucs. In this paper. to resolve the issue of ubiquitous communication provisioning. the
Availabte online 22 July 2019 MADM techniques are employed for netwark selection in proposed scenarios under phase 1. Data rate.
Keywords: transmission power, litency, cost. reliability, coverage range. channel bandwidth and security attributes
MAN of diverse available networks are utilized for optimal network selection. Cohesive AHP-Entropy weights
WAN of respective attributes are denved from subjective weights generated by AHP and objective weights
R calculated by Entropy. Cohesive weights are employed by TOPSIS algorithm for ranking of the networks
NAMN

available in the vianty of level 1. 2 and 3 of the communication networks hierarchy. The network with
Heterogeneous networks the highest preference level has been selected for © ation. The img ation of proy

Ubiguitous communication criterion showed that 3G (HSDPA), WIAN (802.11p). Bluctooth (802.15.1), WIMAX (802.16). Wi-

Fi halow (802.11 ah), 4G have the highest prelerence level in proposed scenarios UPN, HN, HAN,

CR. NAN/MAN and WAN environments respectively. The continuous monitonng of the connected

networks and time-to-time selection of optimal networks is required for provisioning of ubiquitous

communication in diverse applications (eg smart buildings and infrastructure services, smart traffic

and transportation system, smart metering of electricity, water, gas and emergency calling services)

of 5Cs. In phase 2, we propose a novel framework for data acquisition and provisioning of ubiquitous

communication network in SCs. According to the suitability of applications, the data is acquired by
propased diverse acquisition techniques. Computing at diverse levels 1. 2 and 3 is described in phase

- 3 for provisioning of offloading. reducing delay and complexity. The overall framework resulted in
real-time system scenario for smart cities in forthcoming days.
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1. Introduction

innovations in communication technologies
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Abstract

The present study reports the microwave absorption charctenistics of La™-Na* substituted barium hexaferrites with chemical
composition: Bayi-»,)La,Na,Fe;(CoTiOq and Bagy-a,,La,Ni,FeyoCog s TiMng 104y (0.00 < x <0.25) respectively in Ka-band
frequencies. The electromagnetic characteristics such as complex permittivity, complex permeability, and microwave absorption
properties were studied using Vector Network Analyzer in 26.5-10.0 Gllz frequency band. Diclectric propertics showed almost
constant variation with increase in frequency. Magnetic permeability spectra observed wavy variation with frequency.
Comparing the electromagnetic propertics of two series, it is observed that Co-Ti-Mn series observes higher values of electro-
magnetic properties in comparison to Co-Ti serics. For composition x=0.15 of Bagy-s,,La,Na Fe,;oCoy « TiMng <Oy scrics,
—55.33 dB refection loss at 30 GHz frequency with =10 dB absorption bandwidth around 3.51 GHz has been observed.
Thus, these materials can be employed as effective absorbers for Ka-band microwave absorbers,

Keywords Microwave absorption - EMI - Ka-band - Complex permeability - Complex permittivity - Reflection loss

1 Introduction characteristics. An extensive research is going on relating to
the suppression of clectromagnetic signals and radar signa-
tures [3, 4]. Most of the researchiers use simulation to caleulate

the microwave absorption using metal-backed plate approach.

In today’s scenario, the increase in high-frequency electronic
devices has made our life easy. This causes a serious issue of

clectromagnetic interference (EMI), To hinder the EMI prob-
lem, various materials are synthesized by many researchers. In
this perspective, rescarch has been focused recently on the
advancement in EM wave absorbing and interference
shielding materials among which hexaferrites have attracted
immense concem, Doped hexagonal ferrites are one of the
solutions of EMI because they are the most promising mate-
rinls with cxcellent clectromagnetic properties [1-3]. The
doped Barium hexaferrites (BAHF) can meet the requirements
in the GHz frequency band with large microwave absorption
bandwidth. The substitution of Ba™ ion and Fe** ion in bar-
ium hexaferrite is done to tailor its electromagnetic properties,
which play an important role in microwave absorption

Sukhlcen Bindra Narang
sukhleen2 @ yahoo.com

Department of Electronics Technology, Guru Nanak Dey University,
Amnsar, India

DAV Institute of E

gincering and Technology, Jalandhar, India

Published online: 22 February 2019

Buta few rescarchers used open-circuit approach for analysis
of microwave absorption charucteristics of a material [S].

In this study, the microwave absorption characteristics of
La™*-Na* substituted Co-Ti-BAHF and Co-Ti-Mn-BAHF ce-
ramics has been studied in 26.540.0 GHz (Ka-band) frequencies
at om temperature. The hexafeites were synthesized by using
solid-state reaction technique (2, 6]. We have not simulated the
microwave absorption properties; the readings are taken directly
from the vector network analyzer instrument. The results suggest
that La-Na substitution is greatly helpful for fabrication of high—
absorption microwave absorbers.

2 Experimental

The conventional solid-state reaction technique was used in
our previous studies to prepare the samples of Bag,
—anlkaNa,FeyCaTiO g (Co-Ti-BAHF) and Ba,
~2gLa,Na,Fe gCoy s TiMng <Oyo (Co-Ti-Mn-BAHF)
hexalerrites (0.00 < x<0.25), XRD analysis revealed the for-
mation of M-type Barium hexaferrites matching with JCPDS

Q Springet
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Object acquisition and selection using automatic scanning and eye
blinks in an HCl system
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Abstract

This paper presents an object acquisition and selection approach in human computer interaction systems. In this approach,
objects placed over computer screen are automatically scanned and the user performs voluntary eye blinks for object selection
when the focus comes over the object of interest. Here, scanning means moving the focus over objects placed on the computer
screen one by one and the scanning time is the time taken to move focus from one object to the next object. The user is not
required to perform any physical movement, the moving part is only the eye lids. A low cost webcam and MATLAB software
with computer vision toolbox are required to implement the proposed approach. The performance of the proposed approach
has been compared with the Camera Mouse for selection of text and graphic objects. The Camera Mouse utilizes facial feature
tracking for mouse cursor control and dwell time for object selection. Three experiments were performed for evaluation of
the proposed method in which ten healthy users voluntarily participated. The proposed method has given significantly better
performance than the Camera Mouse when selection of text objects was performed in an html file. For selection of graphic
objects placed on computer screen, where page scrolling is not required, no significant difference has been found in the
performance of both the systems. The proposed method has also been evaluated for performing mouse analogous operations
using eye blinks and a performance companson has been made with state-of-the-art methods.

Keywords HCI system - Object acquisition - Object selection - Automatic scanning - Mouse analogous functions - Eve blinks

i singh? 3@ rediffmail.com

1 Introduction

The imterface that provides control of a computer by human
bemng is called as Human—Computer Interaction {HCI}) sys-
tem. Interfacing with a computer using a computer mouse is
fast and intuitive. But researchers are investigating HCI sys-
tems which are more convenient to use. provide hands free
interaction and can also be used by patients suffering from
motor neuren diseases. Eye based HCI systems provide fast

B Han Singh
harisdhillon @gmail com
hitpfifwww.davietjal org

Taswinder Simgh

and hands free control of a computer and can be used by
normal as well as differently abled persons.

Like any HCI system. an eye based HCI system has an
input, an output and a translational algonthm that converts the
former to the later. The HCI uses an algorithm to translate its
input (eye movements/blinks) into output control signal. HCI
output can be cursor movemnent, letter or icon selection. or
another form of device control. The HCI provides a feedback
that the user and the HCI can use to adapt so as to optimize
the communication. The whole process is divided into three
parts viz. object acquisition. object selection and feedback.

The term object acquisition as it 1s used here means mov-
ing the cursorffocus over object of interest. The important
methods of object acquisition cited in the literature are eye
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Abstract: Object acquisition and selection are two important fimetions performed in most of the human computer interaction systems.
Various techniques are devised by the researchers to perform these operations and the selection of a combination of object acquisition and
selection techniques along with a feedback mechanism for a particular interaction system has become a research issue, especially, when
the user of these systems are disabled persons. This paper presents a review on object acquisition and selection techniques used in human-
computer interaction systems. The review process reveals that the existing object acquisition and selection techniques are not free from the

problems of curser instability, accuracy, response time, Midas-Touch problem, user fatigue, and the cost of commercially available eye-
gaze trackers. It has also been observed that most of the interaction systems are available with mouse left-click feature. But, if we want to
completely imitate the functions of a computer mouse then the interaction systems should provide all the mouse analogous operations
mecluding left click. night click, double click. drag & drop, cursor control, and page serolling.

Keywords: Himman-computer interaction systems, object acquisition, ebject selection, mouse analagous eperations, disabled users

1. Introduction

Human-computer mteracton (HCI) i1s a multidisciplnary field
which deals with the design of new interaction techmiques and
enhancement of the usability and performance of existing HCI
systems. A human-computer mterface allows a user to conmect
with a computer naturally and mwore effectively. The research of
dasipning nser-friendly human computer intaraction systems has
increased dramatically during past couple of decades and the focus
of this research remains to design HCI systems not only for
technical users but to devise HCT systems which can be efficiently
used by non-technical and disabled users as well.

Like any system a human computer interaction system has an
input, an output and an algorithm that translates the input to cutput.
The input can be in the form of pressing a button on a keyboard
[1], mouse movement [2], audio signal [3], throwgh images/video
[4], physiclogical signal [3. 6] etc., and the cutput can be cursor
maovement [7], letter or icon selection [8], or another form of
device control [9]. The system alse provides a feedback in the form
of audio and/or visual form so that the user or HCI system can
adapt to optimize the commmmication.

Most of the HCI systems perform at least tweo important fanctions:

s Command Line Interfaces (CLI)

o Graphical User Interfaces (GUI)

» TUser interfaces specially designed for differemtly abled and
aged persons according to their capabilities and needs

In either type of HCT, cur goal remains to find the object of interast
and perform selection by using suitable selection means. Ina CLI,
tab key is repeatedly pressed to move focus from ebject to object
and selection 1s generally performed by pressing enter key. In a
GUIL a mouse iz operated to navigate and select an object. The
mouse cursor 1s brought over object of interest and its selection is
performed by pressing mouse left button_

Both CLI and GUI interfaces require some physical effort to
acquire and select an object. But, sometimes a situation anises, in
which, for a person performing physical efforts bacomes diffienit
or impossible. In such conditions, a wser can interact with computer
by using other means such as speech, gestures, eye gaze & blinks,
EMG signal, EEG signal etc. These types of interfaces may be
called as specialised HCIs because these interfaces are designed by
selecting input-output parametsrs according to the physical
condition of a user. In these systems a wser requires ninimmm or
no physical effort to select am object. Further, these specialized
interfares mav he classified gz
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Abstract

Super-resolution includes the techniques which deal with the methods of converting the
low-resolution image into the high-resolution image. In this paper, various challenges
affecting the implementation of Super-Resolution (SR) along with the detailed survey of
SR implementation methods have been presented. Different issues related to the SR have
been explored from literature which are limiting the SR implementations. Besides, there
are also various techniques to implement the SR, detailed survey of these techniques
along with comparison, have been included in this paper. In this work main focus has
been given to a single image based super-resolution as it is the more practical type of
super-resolution. The basic purpose of the paper is exploring the various possibilities of
SR along with practical constraints.

Keywords Super-resolution - Low-resolution (LR) - High-resolution(HR)

1 Introduction

In today’s time, almost every digital imaging application demands high-resolution images. 1t is
mainly required for efficient processing and analysis of image details. Image resolution
basically describes the details contained in an mmage, i.e. the higher the resolution, higher
the number of pixels and more 15 the image detail [78]. There are a number of examples where
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Abstract

Wireless sensor network are geographically distributed self-directed to scrufinize environmental and physical conditions for instance
like noise, pressure, temperature and so on .Energy saving to protract the network life is one of the main design issue during
developing a new Clustering Based Energy Efficient Protocol for wireless sensor networks. Clustering is the mechanism for multi hop
W5N to acquiring scalability, sinking energy utilization and amplify the life time of a network to attain improved network performance.
In this paper focus is mainly driven on the survey of the Hierarchical Clustering Based Energy Efficient Protocols for WSN.
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Abstract—Mobile ad hoc network is the self-organizing
neiwark of mobile nodes which are connected by wireless links
having no  centralized access point and also no fixed
infrastructure. The dynamic topology of MANET permits nodes
to leave or join the network at any time they wish. The nodes in
nwbile wd hoc networks follow the broadcasting procedure to
find a route from the source side to the destination, The
selection ol a path in the waditional routing protocols is made
based on the hop count of the paths. Various authors® schemes
are discussed for choosing the optimal path from source to
destination

Keywords ~MANET, AODV, cuckoo search, LEACH, wmlti
cast routing, MAODY, Multipoint relay.

. INTRODUCTION

A new pwadiam is introduced which is increasingly becoming
demanding in multi-hop wircless networking is Ad-hoe wircless
networks A network which is generated by gathering numerous
small-gized and light-weighted sensors is known as a wireless
sensor network, The cost of these nodes is very less along with
less energy and number of processing capabilities. Today with
the increase in the technology wireless sensor networks are
developing with new updates. The wireless sensor networks are
deployed within - various  applications in order to gather
important information frum  the surroundings. The various
measures such s temperature, pressure and humid of the
surroundings ane caleulned by the sensors deployed in these
regions. There are numerous applications such as in military
areas, intelligent  communications,  wildlife  monitoring,
observing critical infrastructures and so on in which these
networks huve been deployed in order to observe surroundings
anil take appropriate actions. It will become a mandatory part
for the computing environment. which consists of fully infra-
structured and infrastructure-less networks of mobile [1]. In
MANET. nades communicate with one other in direct form or
imhireet Form via mtermedinte nodes. As u rule, route between
nades inu mobile ad hoc network may incorporate various hops
and, thus, 1t 1s suitable 1o call such systems "multi-hop™ manets.
MANET is one which operates without any support frem any
kind of fixed stations and from existing infrastructure, This
statement can be formalized by defining an ad hoc network as
A1 autonomous system of mabile hosts (MHs) connected by

wireless links, the union of which forms a communication
network mudelled in the form of an arbirary communication
wraph. This 1 comparable to the cellular network with well-
known single hop communication which suppons |h.t'
requircments of wircless communication by introducing BSs
(base stations) as access peints. In the cellular network.
interchanges between 2 mobile hubs entirely depend on the
fixed base station and wired backbone. In u MANE'T, no such
framework exisis, and the system topologs  may  change
dynamically in an unusual way since hubs are allowed to movye
freely.

Ad hoe network is essentially multi-hop pecr-to-peer wircless
mobile network where packets of information are transmitted in
a "store-and-forward® way from a source to a random
destination, by using imermediate node as appearcd in Figare
1 As the MHs move, the subsequent change e sstem
topology must he known to other nodes su that old topology
dats can be cither removed or updated. For instance, MH2 1
Figure 1.1 changes its connection from MH3 1o MH4 Various
nodes in the system could now ulilize this new route 1o forward
packets to MH2,

In Figure 1.1, it is accepted that 10 include all MHs inside the
scope of cuch other is impossible Figure 1.1 ruises anothe-
issue of asymmetric and symmetnie inks. As it will be seen
lmcf on. & portion of the protocols wbout symmetric honks
!\u\(mg associative radio range, i.c., if (in Figure 1.1) MHI s
nside MH3 rudio range. at 1hat point MHJ likewise inside

mdlo scope of MH |
e >
i o
:/uu \ ‘/;\.‘/,/' e NSNS
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Figure 1.1: Mobile Ad-Hoe n;t;vork n
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Mobile Ad Hoc Networks
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Abstract: The technology of MANET represents self-
governing mobile-based nodes resulting 1n a network on ad
hoc basis in absence of fixed infrastructure. The property of
dynamically bult topology of MANETs may result i
degradation of the network performance. This paper
suggests methods to improve the performance-based routing
over several parameters such as energy, packet delivery, and
overhead by the process of optimizing the value of threshold
using NLP based mitialization along with ant-colony
optimization process. This type of imitialization process
helps in improving the optimization performance on random
basis and it results in an efficient and effective path for the
reduction of energy and it also mereases the rate of packet
delivery. The results based on experimental analysis shows
that the proposed approach significantly improves the
performance of the system.

Keywords - Mobile ad hoc network, Ad hoc on demand
distance  vector, Multipoint Relay, Optimized
Polymorphic Hybrid Multicast Routing Protocol

L INTRODUCTION

Wireless Ad-hoc networks presents a new prototype shift in a
wireless multi-hop networking process and these are becoming
popular and a necessary part of computing that involves the mobile
networks based on infrastructure or infrastructure-less networks
[1]. Mobile ad hoc network presents a multi-hop network based on
infrastructure-less methodology where each of the node performs
the process of communication with other type of nodes whether on
direct or indirect basis with the help of nodes of intermediate form.
The praise for improvement of ad-boc based network mainly goes
to the property of self-organizing/configuring properties. All the
nodes in MANET operate as mobile-based routers participating in
few basic types of routing protocols. This is necessary for decision
and maintenance of routes [14]. As the technology of MANETs
presents a structure that is infrastructure-less, quickly deployable,
self-organizing, these attributes results in a proper and suitable
formation of applications consisting of specific outdoor events,
regional communications with non-wireless framework, natural
disasters and emergencies, and operations of military, mining site
operations, business urgent meetings and robotic acquisition of
data 2] [3].

~ MANET i
r\‘ /

instance of mobile network on ad hoc basis and its topology of
communication.

1.1 Characteristics of MANET

The Ad hoc based networks consist of various features or
characteristics that make them quite suitable and distinet from the
other wired type of networks. Thus, it desires various inventive
ways for implementing the functionalities of the network.

(1) Medium {Wireless): The medium used by the system nodes for
the process of communication with other type of nodes attains the
property of asymmetric propagation and time-varying coverage. It
is more prone and less reliable to the mechanism of interference
when compared to a medium of wired type.

{2) Dynamic Tapologies: Here, the nodes move freely or arbitrarily
with distinct speed. Thus, the topology of the network may shift on
random basis and at uncertamn times.

(3) Infrastructure less Network: The operation of the network does
not depend over constant or fixed infrastructure.

(4) Management of Power: As the nodes are free to move, they
mainly depend over the batteries as their source of power. Thus,
protocols and mechanisms designed for such type of networks
reguires to keep an eye over the constraint of energy.

(3) Peer-to-Peer approach: Here, all the protocols need tw be
modelled for environments (distributed) formed by “peers” and
such a system needs to be potent enough to care such distributed
type of dynamic built topologies [4].

(6) Energy resources and limited computing: Here, the system has
finite power for computing memory, size of disk, and power
because of finite capacity of the battery as well as device size, cost,
and weight.

(7) Finite coverage of service: Distance between several devices,
limitations of network conditions, implementation of service for
devices of wireless nature presents a challenging scenario as
compared to the wired networks along with their elements and
simultaneously the technology of MAMNETs faces several
COnSIraints.

(8) Low reffability due o high interference: The Infrared type of
signals usually face interference from heat sources and sunlight,
and it can be absorbed or shielded by several materials and objects,
Radio signals are mainly less prone to the process of being
blocked. But these can be hampered by other forms of electrical
devices [3] (6). Here, the mechanism of self-interference takes
place due to multipath.

(%) Highly variable network conditions: High rates of data loss
occurs due to the mechanism of interference. The movements of
the user results in a common disconnection. The changes in a
channel takes place due to movement of users around it

(I Limited Bandwidth: Wireless-based links continues to have
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Abstract : In today’s society with the rapid growth in the field of computer and network technology, the identity verification is a
critical key problem. Thus, the requirement for a better and more reliable approach for identity authentication becomes more
significant. Since it 15 difficult to mislay, forge or share biometric identifiers, biometric recognition 15 more efficient and reliable
than traditional passwords or PINs. Finger vein recogmtion techmgque has become the most preferred and novelist biometric method
due to its low device constramnt, low forgery nisk, stability, aliveness detection and high anti counterfeit. A finger vein recognition
consists of four main steps which include image acquisition, preprocessing, feature extraction, and matching. The matching
technique is most crucial step of recognition to decide whether an input image 15 genuine or an imposter for one enrolled image, in
which matching score 15 generated. A matching score measures the similarity between the enrolled template and the input image.
This paper presents a detailed review on FVR matching algonthms. Matching stage plays a vital role as only this stage involves
analysing the recognition performance which is the main eniteria to measure the effectiveness of an algorithm. This paper presents
the most recent research advancements in the recognition performance of FVRE. Vanious matching algorithms reviewed in this paper
have the potential to enhance the recognition performance in a broad sense.

Index Terms - Biometric Recognition, Finger vein, Matching, Recognition performance.

L. INTRODUCTION

Rapid developments of science and information technology lead to a major secunty 1ssue that needs an immediate solution. Due
to the growing demand of user-friendly and stringent personal identification, biometric authentication has become a booming
research area for decades. The design of efficient biometric authentication systems 1s nowadays a challenging and pertinent task for
both the scientific and the industrial communities.

Conventional approaches such as keys, passwords, and PIN numbers carry the nisks of being stolen, forged, lost, or forgotten [1].
Hence, it gives nise to an efficient technigque of 1dentity recogmtion against digital impersonation based on biological features.
Biometric recognition is proved more reliable and secure than the traditional hedges against identity theft such as
passwords and PINs. It utilizes inherent physiological features and behavioral characteristics of an individual. Examples of
physiological features are face, fingerprint, iris, vein, etc. Some examples of behavioral characteristics are ke handwriting, voice,
signature, ete. [2]. However, these conventional biometnc technigques have their hmitations regarding performance, accuracy and
convemience. Hand-based biometrics commonly include fingerprint recogmition, finger knuckle print recognition, and palm print
recognition. However, all of these are vulnerable to forgery since the features are external to human bodies.

Out of these biometric techniques, finger vein biometric has drawn much attention and gaining popularity. The finger vein
recognition system 1s more efficient and reliable and can solve many difficulties faced by conventional biometrics techniques. From
the security and convemience point of view, the finger-vein 1s a promising biometric pattern as the vein pattern 1s defined as the vast
network of blood vessels underneath the skin of a particular part of a human body. Veins features are unique, robust, stable and
largely hidden patterns. In addition, vein patterns are not easily observed, damaged, or changed. Unlike facial features or
fingerprints, though, it's much more difficult to forge finger vein patterns, or even distort them in attempts to fool a biometric
security system. Additionally, individuals can’t photograph finger veins and, unlike fingerprints, they can’t be left on surfaces.

Compared with other biometric traits, the finger-vein 1s more advantageous because of these advantages as hsted: a) Internal
characteristic Le., it is hard to copy or forge finger vein, and very little external factor can damage finger vein. b) The non-invasive
and contactless capture of finger-veins are more convenient and hygienic for the user, and thus, 1t is more acceptable. ©) Living
body identification Le., only vein in living finger can be captured [3]. Because of its uniqueness, stability, high accuracy, response
timing and high resistance to criminal tampering, vein pattern offers a more reliable trait for a secure biometric authentication
system. Regardless of advantages, there are some challenges that need to be overcome to achieve high accuracy and recognition
performance. The main challenges are poor lighting, recognition rate and misaliznment [4].
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ABSTRACT

In today’s society, the identity verification is a serious key problem with the rapid development in the domain of
computer and network technology. Hence, the necessity for a superior and more consistent methodology for identity
authentication becomes more prominent. As biometric identifiers are relatively tough to counterfeit, mislay or share,
biometric recognition approach appears to be more effective and reliable than conventional passwords or PINs.
Owing to its low forgery risk, consistency and aliveness detection, Finger Vein Recognition (FVR) has emerged to
be the most promising and novelist biometric technique. Finger vein pattern i1s defined as the hypodermic vein
structures arbitrarily developing a network of blood vessels underneath the skin of a finger to recognize individuals
at a very high level of accuracy. However, it is challenging to extract a more reliable and accurate finger vein pattern
due to the random noise, low contrast, illumination variation, image deformation and blur. Not much research has
been conducted on effective frequency domain feature extraction techniques, hence, considering the above 1ssues,
this research presents an efficient feature extraction approach which employs the Local Directional Pattern {LDP),
which 1s robust in the existence of random noise, ageing effects as well as illumination changes. Support Vector
machines (SVM), which is a powerful machine-learning binary classifier, 1s implemented i order to enhance the
recognition performance by classifying finger vein patterns as either imposter or genuine. The experimental results
demonstrate that the proposed approach achieved significant performance and better classification accuracy on
HKPU database. An accuracy of 97.5% with an Equal Error Rate of 0.81% is achieved indicating superior results
over existing technigues.

Keywords: Biometric Recognition, Finger Vein, feature extraction, Support vector machines.

. INTRODUCTION

Rapid developments of science and nformation technology lead to a major security issue that needs an immediate
solution. Due to the growing demand of user-friendly and stringent personal identification, biometric authentication
has become a booming research area for decades. The design of efficient biometric recognition systems is nowadays
a challenging and pertinent task for both the scientific and the industrial communities.

Conventional approaches such as passwords, keys, and PINs carry the threats of being forged, stolen, or lost [1].
Hence, it gives rise to an efficient technique

of identity recognition against digital impersonation based on biological features. Hand-based biometrics commonly
include fingerprint recognition, finger knuckle print recognition, and palm print recognition. However, all of these
features are external to human bodies and hence, are more prone to forgery.

Out of these biometric techniques, finger vein biometric has drawn great attention and gaining popularity. The finger
vein authentication system is more efficient and reliable and can solve many difficulties faced by conventional
biometrics technigques. From the security and convenience point of view, the finger-vein is a promising biometric
pattern as the vein pattern is defined as the vast network of blood vessels underneath the skin of a particular part of a
human body [2]. Veins features are unique, robust, stable and largely hidden patterns. In addition, vein patterns are
much difficult to be observed, damaged, changed or forged.
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Abstract

Results from laboratory model tests performed on circular footing are presented in this paper 1o understand the performance
of geocell reinforced expansive soil. Naturally occurring expansive soil was used in this study as subsoil. Geocells of
chevron pattern fabricated from geotextile made up of polypropylene were used to reinforce the soil bed. The parameters
studied in this testing program were the placement depth of the geocell mattress, pocket size of geocell and the height of
geocell mattress. Contrary to other researchers; the improvement in the performance of reinforced bed is evaluated at a
settlement level equal to the failure setilement of unreinforced soil bed. The performance of reinforced bed is evaluated
through two non-dimensional factors viz. bearing capacity improvement factor (Iy) and settlement reduction factor (PRS%).
Test results indicated that with the introduction of geocell as reinforcement, a substantial improvement in bearing capacity
and decrease in footing settlement can be achieved. Bearing capacity of reinforced bed increases by more than 200% and
81% reduction in footing settlement was achieved by using geocell mattress of optimal dimensions and placing it just
below the footing base.

Kevwords: Circular Footing: Expansive Soil; Geocell Mattress; Chevron Pattern; Bearing Capacity.

L. Introduction

Due to rapid urbanization, need arises 10 construct structures on expansive soils. But there is difficulty in building
any infrastructure facility over such soils due to its shrinkage and swelling properties. The development of any area
depends upon the growth of infrastructure mainly roads, railways, buildings etc. Since the shear strength of these soils
is very low, stability of structures built on such soils is a challenging job as there is a possibility of large consolidation
settlement and bearing capacity failures. In order to build safe and stable structures, the expansive soils underneath need
to be treated for the improvement of its bearing capacity. Reinforcing soils is one of the effective and reliable techniques
to improve their strength since reinforcing soils improve bearing capacity & stability and reduce lateral deformation &
settlement [1-3]. Different types of materials with many shapes and techniques are currently in use in civil engineering
projects. Using fibres like polyesters, polypropylene, glass fibres, steel bars, natural fibres viz. jute, coir, sisal, palm etc,
has been recognized as an effective reinforcement for soil [2, 4-6]. To improve foundations, roads, and construction of
wall polymeric fibres and grids, metallic strips and meshes have been extensively used as planner reinforcement over
the recent few decades [6-13]. Amongst various stabilizing techniques available providing high strength geosynthetic

* Corresponding author: snjvbansal67@gmail.com
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Abstract— Solar panels have a trait of nonlinear voltage-
current between a distinct peak energy point that happens
based on environmental variables such as irradiation and
temperature. Despite predictable changes in the situation to
constantly achieve maximum energy through solar panels, the
solar panels have to operate at MPP. Therefore, each solar
energy clectronic converter's controller utilizes different
MPPT processes. The process by which the photovoltaic
modules are built to operate at the optimum output and extract
more energy from it is referred to as Maximum Power Point

piloting with new control calculations. This would lead to a
fast risc in the generation of PV encrgy and consequently a
reduction in its cost.

Enhancement of produced energy is accomplished at this
stage, therefore the control of MPPT are crucial. This point
happens on the grounds of the panel temperature as well as the
irradiance conditions. Both situations are changed throughout
the day, which are also varied based on the season of the year.
In addition, irradiation can change rapidly due to changing
environmental cireumstances such as clouds. In every possible
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Load Balanced AOMDV- An Improvement over AOMDV Protocol

Mohit Angurala, Manju Bala, Sukhvinder Singh Bamber

Abstract

MANET is a kind of network which is self organizing and has a centralized
control which means it has group of nodes which communicate with each
other. Every Node in a network exchanges information with other node in
the same network if source and the destination nodes are within
transmission range boundary. In a network each source node and
destination node can act as network router. There is a tremendous demand
of MANET's nowadays because of the dynamic nature that it possesses.
Moreover there are many factors that are affecting MANETs such as delay,
MAC Overhead, Routing Overhead and many more. This paper presents a
comparison of AOMDV and load balanced AOMDV with different
parameters like delay and Routing Overhead. The proposed work is
implemented in NS2 Simulator. Further, results indicates that this novel
approach is able to achieve better Routing Overhead and delay without
increasing the overhead in the network. In this case Energy consumption is
also very less as compared to the standard AOMDV protocol.
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\bstract

The custanmers lave become the lileline of every service seclor especially in this cut throat
competition. Adter liberalisation and globalsation of the msumnee seetor, LIC s striving hard
to tace this competiion. To keep thewr customers satistivd, 11 has to change their customer
relavionship management strategies. This paper aims 1o measure the customer satistaction
fevel about the CRM  strategies due to different demographic variables of customers
Satistaction level of customers is measured through a structured questionnaire. Data was
collected about CRM strategics and customer satisfaction, The rescarch design of the sturdy
s deseriptive and diagnostic. Source of data collection is mainly primary.

The swdy arca is limited o Doaba region (Jalandhar, Kapurthala, Hoshiarpur and SBS
Nagar) of Punjab. Sample size of 500 policyholders of LIC is collected through a stratified
random  sampling method. Various statistical  wols were used Dike  Levene's test of
omogeneny ANOVA. In the study. it is found that damographic variables eacept martal
status and size of [amily affeet the customer satisfaction with the services of LIC

Koy words: Customer satisfaction: Retention; Demographics,

Introduction

In 1993, the Indian government has setup a commiltee under the chairmanship of RN
Malhotra, former Governor of RBI. 10 give recommendations lor reforms in the msurance
scelar

The goal was to supplement the changes started in the financial sector. The constituted
committee has presented its report in 1994, il prescribed thet the private pan be allowed 1o
enter the insurance business. They expressed that foreign organizations be permutted to enter
by a joint venture with Indian accomplices. With the suggestions of the Malhotra Committee
report, in 1999, the Insurance Regulatory and Development Authority (IRDA) was
established as a self-governing body ta direct and build up the busiress of insurance. The
[RDA was consolidated as a statutory body in April, 2000, The key goals of the IRDA
ineorporate advancement of rivalry in order to improve consumer sauistaction through
cypanded purchaser decision and lower premiums, while guaranteeing the budgetary securnt
of the insurance market. The Reserve Bank of India (RBI) has also given directions to the
banks so thal they can enter in the insurance business.

Due to steps tuken by the Government of [ndia. campetition has inereased. Private companies
and banks arc happy with the deregulation of msurance industry because with this. they
hecome enabled to provide value added services inaddition v normal banking services With
this there s a drastic change in the attitnde of the policyholders because more choice
becomes available to the customers as earlier only LIC was having monopoly over life
insurance. But now, due o hard compention, LIC has to redesign its products. policies by
keeping in mind the competitors” strategies and the customers preferences because now
customers have become more aware and they want to buy the product of only that company
which oflers them best products, best services, The best possible compreliension of clients,
their requircments und desires help imsurance suppliers to ucquire improvement i products
and servives.

[as a very difficult sttation for the LIC to maintain its position  the market, The only
sulition to this problem is 10 build strong relations with the customers, For this LIC has
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Abstract:

This paper highlights the present status of spurts goods industry in the Punjab state
during the year 2018-19, The Jalandhar district of the Punjab state was the major hub of
sponts goods mdustry. Therefore, the Jalandhar district was specifically selected for the
present study, Random sampling technique was base of the sample. A sample of 150
mdustrial units dealing with wide range of industry goods were taken for the study . Further.
the sample was categorized into small, medium and large industrial umts on the basis of
number of employees and hence, each 50 small. medium and large cateson of indusinal
units were selected for the study. The study was based on the primary data The releyant dats
ol study were collected through well structured pre-tested survey schedules. Indusin owner
or responsible person was the main respondents of the study. The collected data were
compiled in excel sheet by assiging codes. Simple statistical tools like [requencies and
percentages were used to analy ze the data. The main findings of the study brought 1o the fore
a significant fact that the manufacturing of sports goods is no longer a proficable enterprise
and manuracuurers have been cither turmim g thar business from manufacturing ta trading or
have started trading along with manufacturing of sports gouds, In general. majority of the
spons industries were dealing with more than one sport giods. part icularly all rraders i the
cample were dealing with multiple products. The study alse concludes that market share ol
the spons industrics observed 10 he varied with size of ndustry. The concentration of sports
industrics having market share more than 20 per cent was the highest on large farms. The
large size industrial units were observed to be more competitive as compared to small and
medium size. Moreover, the study highlighted the present scenario ol different sizes of spuits
eoads industries in terms oftype and scale of husiness, extent of impons and exports, extent
of demand and competition which could be helpful for stakeholders and policy planners on
account of sustaining and uplitting the spotts industry in the Punjab state
Key Words: Industries, sports goods, scale of business, trader, and manufacturer,

Introduction

India's sperts wods industry s an imponant conponent of Indian economy. Being
lahour intensive in nature, it provides employment to more than five lakh people in the
country . India’s sports goods have been gaming popularity in the world and have occupied o
anod share m the elohal market. Indian domestic industries have been e xporing nearly 60 per
cent of its nroduction and its exports have been reported at US § 232,80 million m the year
2017-18 as compared to US S 22483 million during the previous year (IBEF, 2019) A
fourishing sporls sector has a sigmificant sovio-ceonomic impact by improving physical
health and mental ability of nation's human resources. Apart [rom this, sports industry can
and may contribute from one to five per cent to the total woss domestic product (GDP) of the
country (Lunghar, 2016).
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Abstract:
Punjab state has been well recognized in the country in terms of sports goods

ndusty. The state has been contributing significontly n terms of manufacturing and trading
of spons goods. [t has been observed that the sports industry has been facinga big challenge
of competition in the international market which could disturb the vutput, import and expont
pattern of the sports goods industry in the domestic market. Thestudy highlights the various
problems faced by the sports industry in terms of production, imports and exports, The study
was conducted in the Punjab state during the peviod 5018-19. The study was based on
primary data and a sample of 150 sporls industry (50 each corresponding to small, medium
and large) were taken for the study. A well structured survey schedule was developed and the
responses of the respondents with regard to various problems were recorded. Garrett ranking
technique was applied to extract the most important problems on the basis of mean rank
score. The main aim of the constraint analysis is (o bring the important problems of the sports
industry into the notice of stakeholders, policy planners for making this industry
cconomically viable for the welfare of the socicly being engaged in tlis industry. The overall
scenario of the industry revealed that scarcity of skilled labour was the common problem
reported by all type of industrial units. The automation in sport industty has incrzased the
demand for skilled workforce which is the most emerging challenge faced by the sports
industry . Therefore, the study has suggested that there should be special training programme
to produce trained labour force for the industry to cope up with this problem. Extent of
competition with alternate products, price ductuation due Lo change in demand. taste of
consumers (consumer's preferences among various choices of similar sports goods) and
unaware of government policies were emeryged as other major issue of the spons industry in
the Punjab state which nceds immediate solution for the industry to compete in the gobal

market.

Key Words: Problem, Challenges, sports goods industry, Garrett ranking technique.

Introduction

The Sports Goods manufacturmg chus
lr;lnspkil‘llud cluster, where a major segment ©
barre] (the entreprencurs, the workers and the raw materi
untry in the year 1947, Today Tulandhar is une ot the largest

ot bats and other inflatable sports equipments.
oeated only in the two

ter of Julandhar s o unique eximple of
[ an existing cluster shifted lock stock and
al supplicrs) to anew location due to

political division of the co
producers of footballs, crick

Carlier in Jalandhar sports goods panufacturng units are |
local ities of the ¢ity ic Basti Nau and Basti Danishmundan. But with the passing of time this
industry has also esend towards Basli Sheikh Road, Nakodar road. Sports Complex on
Kupurthalu road. Industrial Area and G.T . road towards Anitsar. Skilled workers engaged in

| 15297 Copyright© 2019Authors
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Introduction N dv. C ;
Cosmetic is a product used to enhance the outer shell of the body. Cosmetics applied {,

the face to improve its appearance and often called makeup. Many cosmetics are designed for
use of applying to the face and hair. Ordinary make-up include lipstick, mascara, eye shadoy,
foundation, rouge, skin cleanser and skin lotions, shampoo, hairstyling products, perfume gng
cologne. Different categories of people use different types of cosmetics. Basu (1994) true brang
loyalty occurs when the customer holds favourable attitude “towards the brand in addition to
purchasing it repeatedly. Bakshi (2012) Consumer behaviour concerns with the process of
selecting, using and disposing of certain products or services by consumers. Runyon (1980)
“brand loyalty is a special case of programmed decision making when customers adopt a
decision strategy of giving all or most of their support to a particular brand”. There are so many
ways to sell beauty products in the market. Some of the ways are through direct selling in the
market, through retailers, vendors, shopkeepers and ‘through agents. There are so many brands
which are rising in the market now a days Iike Avon, Lakme Revlon, Oriflame etc. There
many International brands which are very well known in the market as Loreal, Uniliver etc:

People also like to use ayurvedic and organic products.

Review of Literature

Gupta (2013) in her Paper titled “A Study on Consumer perception and Brand

P . - ) - = i
ersonality traits for making Cosmetic Purchase decisions” focused on factors thet revolved

around the potential consumers while making the cosmet;
ic

(2013) in their paper ftitled Analysis of Women ¢
onsu

PP 2 . mer Behaviour for P“rchasmg
Oriflame” Cosmetic Product: Phenomen

ology stated that the female were mainly focu'sﬁd
e
products and their main focus wag on the 4

about their bod i 5
eir body and physica] aspect. Women living in Indonesia had started using cosmeti®

i Pplication of cogmegi omen Wer®
using different cosmetic product but thig stud metics o makIE

Y mainly focyged on the products of oriflam® L
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Information Security through Image =
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Abstract: Information security is an arduous task these days
especially dueto advancement in technology. Sending or receiving
confidential information in an undetected form has been a major
challenge. Steganography is the art or process of concealing
information inside a text, audio or image file. The process of
embedding information inside an image is known as Image
steganography. The objective unlike cryptography is not to make
the information difficult to understand but to hideit in plain sight.
The concealed information is harder to detect and is only detected
only by the receiver who is aware of its existence. Image
Steganography is used to secure private files and documents, hide
passwords and encryption keys as well as to transport highly
confidential documents between international governments and
organizations without revealing the existence of the hidden
message. Thisalso makesit essential in military and banking field
for secure communication of information. This provides better
security to the information being shared. This paper discusses
history, techniques, applications, benefits and shortcomings of
Image steganography. Further a discussion on the challenges and
the future direction and trends of image steganography are also
presented.

Keywords:  Information
Steganography.

security, Stegnanalysis, Image

I. INTRODUCTION

Steganography is very important in today’s world because of
the need of secure communication. Steganography as a word
has Greek origin and is formed by using two words
“Steganos” and “Graphe” meaning concealed and writing or
drawing respectively. As the name suggests steganography
can be described as an art or process of concealing data or
secret information within atext, audio or an image file. The
process of embedding information inside an image is known
as Image steganography. By using image steganography, it is
possible to pass secret messages unbeknown the third party
who maybe looking for it. It can hide the message in plain
sight [1]. It is coupled with cryptography and provides an
extra layer of protection aong with encryption which
strengthens the security of the object [2]. Some technologies
like watermarking which are used for intellectual property
protection are related to steganography [3]. Prisoner’s
problem is a good example of contemporary formulation of
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steganography even though it has been in use since ancient
times [4].The problem as be described as having two
prisoners named Alice and Bob who are imprisoned in
isolated cells and they have to exchange information through
a messenger in order to design a scheme to escape from
prison while under surveillance of Eve who is the warden
assigned to them. If Eve gets suspicious of any activity going
on Alice and Bob will be sent to solitary confinement. They
can’t use only cryptography here as Eve would get suspicious
thus, they use steganography to hide the information. Eve
will try to find any hidden communication between the two
prisoners so as to undo their plans. She can be passive where
she would try to detect the message or active where she
would actively try and modify or insert information with
embedded messages. To send these concealed messages
Alice would embed the secret message in information. Alice
and Bob can use private or public key steganography. In
private key steganography they both share a secret key used
for embedding the message while in public key
steganography both parties employ private-public pairs of
keys while having access to the other persons’ public. They
have their private key pairs along with a public key. The
warden eve examines all communication between the two
inmates and the test isto plan the wholejailbreak without her
knowing about it [5].

Il. STEGANALYSIS

Steganalysis can be described as the process of finding the
hidden message in the information. The techniques also
improve along with steganographic techniques. It isused asa
measure to test the effectiveness of various steganographic
techniques. If the message is easily detected then it is not
deemed usable and this technique helps us to improve the
existing steganographic techniques as well as in the
formulation of new ones. Steganalysis can be universal or
targeted [6]. In universal method the steganographic
agorithms are detected without knowledge of embedding
process. This process is very effective but its detection
accuracy rate is very low. The targeted steganalysis method
uses specific steganographic agorithms to detect the
messages embedded using the defined algorithms. These
have a higher detection efficiency than universal techniques
as it uses well established algorithms for its search.
Nevertheless, in practical scenarios one doesn’t generally
know the steganographic technique that the persons
communicating will use to embed the images thus universal
technique is employed if the specific algorithm used to
embed images is not known [5]. If we can’t find the hidden
message it is also possible to destroy the message without
understanding it. One such method to defeat the image
steganography is compressing the image which will remove
the information hidden by
L SB method.
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Abstract: This paper discusses the basic concept Machine
learning and its techniques, algorithms as well the impact of
Machine Learning in Manufacturing processes and Industrial
Production. There has been an unprecedented increase in the data
available in the last couple of decades. This has enabled machine
learning to be applied in various fields. Machine learning is field
of study which enables the computer system to learn automatically
as well as improve from experience and perform various tasks
without explicit instructions. The primary aim of machine
learning is to allow the computers learn automatically without
human assistance or intervention and adjust actions accordingly
It is being employed in many fields. Manufacturing one area
where machine learning is very useful. This paper discusses the
various areas where machine learning can improve the process of
manufacturing like predictive maintenance, process optimisation,
quality control, scheduling of resources among others. This can
be done by employing various machine learning techniques and
algorithms using concepts such as deep learning, neural
networks, supervised, unsupervised and reinforcement learning.
The relationship of how machines and humans can co-exist and
work together to improve the efficiency of production is also
discussed. Industry 4.0 or fourth revolution that has occurred in
manufacturing which deals with advent of automation in
manufacturing industry and its significance is discussed. We take
a look at the various benefits and applications of machine
learning in the field of manufacturing engineering. This paper
also discusses the various challenges and future scope of
employing machine learning in the manufacturing.

Keywords: Machine learning, Industry 4.0, Manufacturing,
Automation.

I. INTRODUCTION

Machine learning as the name suggest is the ability of the
machine to learn by themselves. It deals with the programs
which learn over time to improve and adapt the performance
based on experience and past results without explicit
instructions from humans. Machine learning is being
employed in various fields ranging from image processing,
predictive analysis, military to medicinal field. It has
revolutionised the manufacturing industry over the last few
decades. There are many techniques and approaches which
enable the use of machine learning across various fields. This
paper first discusses these techniques employed in
manufacturing industry and then we take a look at the various
aspects of industry that machine learning has helped
including- predictive maintenance, quality control,
optimization and scheduling, supply chain forecasting as well
as the concept of industry 4.0 and the symbiotic relationship
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between machines and human beings needed for greater
efficiency and better performance. The various challenges for
employing machine learning in the field and the future scope
of the technology is also discussed.

Il. TECHNIQUES

Machine learning uses many algorithms and tools for its
implementation. Some of the types of machine learning along
with their algorithms are:

A. Supervised Learning

Supervised machine learning algorithms use previous
instances which are used to make prediction for future
instances. The data is divided into training and test dataset
[1]. A function is inferred from the training data which can be
used to make predictions about output values. This approach
after sufficient training can be used to provide targets for new
inputs ad can also compare the predicted output to the
intended value of output which is useful in finding errors so
that the model can be modified accordingly. This approach
when training intends to find some patterns in training dataset
which can be used in prediction or classification [1]. Some of
the most popular algorithms in supervised learning are:
e Decision Trees

o Naive Bayes

Decision Trees

Decision trees (Fig 1) are the type of trees which based on the
values group the attributes together. Decision trees rely
heavily on pre-determined classification [1]. Decision trees
are used in classification to identify the attributes which can
be used to extract the most information required for solving
the classification puzzle.

Fig 1 - Decision Tree [19]
Naive Bayes
Naive bayes is a classifier which is based on bayes theorem of
conditional probability.

P(xlIc)
P(x)

P(clx) = P(c).
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Abstract

Machinability of Inconel-718 superalloy in conventional approach is poor—this fact necessitates advanced technological
adoption such as improved surface topography over used cutting tool. Recently, the performance of textured tool has been
investigated to explore its potential benefits in achieving favourability in machining of superalloy. In that context, the
impact of tool texturing, cutting speed and machining time on some of the prominent machinability indices like cutting
forces, tool wear, surface finish and chip morphology has been deliberately investigated. The performance comparison of
non-textured and textured tool has been conducted at cutting speed of 80, 120 and 180 m min~' and at successive
increment of machining times up to 10 min. Moreover, the scanning electron microscope analysis of worn tool edges was
carried out to comprehend the wear mechanism. Furthermore, the thermal analysis was done for dedicated textured tooling
condition. Results revealed that the textured tool performs better to ensure lower tool wear (Vg), reduced cutting forces
(F.), lower surface roughness (R,) and acceptable form of chips. The spots of textured tool acted as fins to promote efficient

heat transfer from cutting zone and reduced the effective chip—tool contact length to cause less friction.

Keywords Tribology - Inconel-718 alloy -

Introduction

Extensive utilization and demand of Inconel-718 superal-
loy in aviation, atomic reactor, chemical, food processing
and marine industries are drawing much attention to the
researchers, due to its unrivalled thermo-mechanical
properties like high toughness, high tensile stress, rupture
stress and resistance to degradation in corrosion and
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oxidation [1, 2]. Since this alloy has significant industrial
values in various applications, still the machining of
Inconel-718 is considered to be very difficult [3]. Thick
layer of adhesion and high thermal stress at the tool—
workpiece interaction zone during cutting area result in
poor thermal properties, propensity to severe wok harden-
ing and high tool—chip affinity, which represents several
intrinsic characteristics [4]. For instance, tool becomes
heated due to low thermal conductivity and heat flow
towards it [5]. Moreover, the addition of Inconel-718
superalloy alloying elements into the tool diffuses the tool
substrate and creates a thermal resistance and affects
thermal conductivity; it further aggravates tool wear and
these entire phenomenon forms a ‘vicious circle’ [6].
Recently, the cutting fluids and various tooling strategies
have been generally used for enhancing the cutting tools
performance during the machining of Inconel-718 and
other superalloys. For instance, Sarikaya & Gullu,
Sarikaya et al. and Yildirim et al. implemented the mini-
mum quantity cooling conditions for improving the
machining performance of Waspaloy, Haynes 25, etc.
[7-9]). The cutting fluids decreases the thermal wear on
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Abstract

Machinability of Ni-based aerospace alloy is considered to be difficult due to its numerous intrinsic properties. However, the
machining performance of nickel-based alloys can be improved with the geometric alteration on the tool rake zone and by the
proper cooling-lubrication mechanism. However, the complete consideration of the proper mechanisms is required. To fill this
gap, the impact of cutting speed, machining time, and tool texturing was thoroughly inquired about along with cooling conditions
on machinability indices such as tool wear, chip morphology, and cutting forces as well as surface finish. The machining tests
were done with textured tools on Inconel 718 alloy at cutting speeds 80, 120, and 180 m/min respectively. Then, the comparison
of machining characteristics with or without using solid lubrication mixed minimum quantity lubrication system were made. For
that, the time of cutting was restricted to 10 min for comparison purposes. For machining at 80 and 180 m/min, the noteworthy
reduction in flank and crater wear was observed, whereas at 120 m/min, small reduction is seen from 1 to 10 min under NFMQL
condition. The surface roughness was found to be higher under a dry environment compared to a NFMQL environment due to the
low coefficient of friction of MoS; at a constant feed rate with an increase in cutting speed. The worst surface finish with
maximum of 28.17% difference under dry machining condition was observed. It was clearly seen that the blend of canola oil
mixed with MoS, particles improved the cooling and friction at the cutting zone. In addition, analysis on the scanning electron
microscope (SEM) has been done on the worn tools for better comprehension of tool wear during turning of Inconel 718 alloy.
Finally, it has been reported that the performance of the textured tool under solid lubrication conditions is better to achieve a lower
tool wear (V,,), surface roughness (R,), cutting forces, and acceptable form of chips.

Keywords Dry turning - Inconel 718 alloy - MQL - Solid lubricant - Surface roughness - Textured tool - Tool wear

1 Introduction particular, civil aviation has seen an exponential growth over

the last few decades. The aviation industry is driven by the
One of the most important sectors to strengthen in  individual needs of moving between places in less time, at low
manufacturing technology is the aerospace industry. In cost and in a more convenient way. The International Air
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Abstract : In the present study, uncoated tungsten carbide tools were subjected to textured fabrication on the rake face followed
by deep cryogenic treatment (-190°C) and tempering to reduce residual stresses. Cutting experiments were conducted on Inconel
718 Ni-based alloy using untreated and cryogenically treated tools having (dimple) surface texture which leads to a reduction in
cutting forces which results in low tool wear and improves surface finish. The machining tests were conducted using both the tools
with varying cutting speeds of 80, 120 & 180 m/min with a continuous progression of time, feed rate and depth of cut remain
constant. The surface roughness of machined workpiece with the treated tool is better at higher cutting speed, whereas the flank
wear reduction was also observed. The cutting forces are lower using deep cryogenic treated textured tools as compared to
untreated during machining Inconel 718. It was revealed that cryogenically treated textured tool is superior to untreated during the
cutting process.

Keywords — Inconel 718, surface texture, tungsten carbide, cryogenic, turning.

I. INTRODUCTION

Inconel-718 alloy plays an important role in the construction of aircraft and gas turbines industries. There are many
applications in addition to aerospace, marine, and industrial turbines, Nickel-based Inconel 718 is now used in the space shuttle, jet
engine, nuclear reactor, submarine, and other high-temperature applications. This alloy is known as some of the most difficult-to-
cut super-alloys to satisfy the machining quality requirements. These alloys provide high-temperature operation, corrosion
resistance, and weight ratio, provide efficient fuel consumption for economical flight operations and extended service life. Inconel
718 contributes to bad machining because of this fact that they maintain high corrosion resistance, mechanical and thermal fatigue,
mechanical and thermal shock, creep and erosion at high temperatures. Work hardening occurs during cutting, which contributes to
wear on the tool nose notching, as well as abrasion due to the presence of solid abrasive carbides in a superalloy, due to wearing at
high friction. The commercially available cutting tool chemically react at high cutting temperatures during machining which leads
to high diffusion wear rate. During cutting, continuous and robust chips are produced, which are difficult to control by cutting tool
seizure and crater wear. Among the tool-chip interfaces, heat thermal diffusion and high friction tool-chip interface produce high-
temperature heat gradients in cutting tools. All these peculiar characteristics make Inconel 718 difficult to machine. The factors that
affect Inconel 718 machining capacity, reduced tool life, and poor surface integrity of processed parts are important for
consideration. Therefore, be very careful to confirm that the surface integrity and tool life for the machining of the nickel-based
alloy is not sufficient. Most basic parameters include tool material, the geometry of tool, material removal rate, depth etc. They
should be managed to achieve the proper tool life during cutting. The most important part of machining is cutting parameters and
cutting tools: which is small and cheap. For machining nickel alloys high strength, hot hardness and strength, good abrasion
resistance and heat shock properties, as well as adequate chemical stability at high temperatures is required. Since machining
generally fulfills the set tolerance and surface size, the type of surface with which the machine operates and its characteristics are
important in manufacturing. The focus of metal cutting research on the behavioral characteristics of tool and workpiece content that
affect the performance and quality of cutting. With a specific force in the cutting action, a cutting tool is pressed against the
workpiece, so that the material can be removed as a piece of chips. This generates excessive heat in the interfaces of the tool-

workpiece. Using continuous cutting tool worn out, which eventually leads to failure.
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Austenitic stainless steel 35304 grade was welded with active Tungsten Inert Gas (TIG) welding process
by applying a flux paste made of 5i0: powder and acetone. 5102 flux application improves the weld
bead depth with a simultanecus reduction in weld bead width. The improvement in penetration results
from arc constriction and reversal of Marangoni convection. Experimental studies revealed that the S10.
flux assisted TIG welding can enhance the weld bead penetration by more than 100%. Full depth welds
up to 6mm were obtained by applying $10; flux. Microstructure reveals a reduction in ferrite formation
in fusion zone by applying Si0. flux. Samples welded with flux exhibits reduction in tensile strength
and improvement in impact strength. Fractography of the tensile test specimens reveals the presence of
oxide inclusions in the samples welded with flux. The relation of ferrite content and mechanical
properties are presented in this paper.

doi: 10.5829/ije.2019.32.01a.13

1. INTRODUCTION

Tungsten Inert Gas (TIG) Welding Process or Gas
Tungsten arc welding (GTAW) process uses a non-
consumable tungsten electrode to generate an electric are
for fusion of work-piece. The electrode 1s protected with
mert gas generally argon or helium to prevent oxidation
at high temperature. This process 1s commonly used for
good quality welds of stainless steel, alloy steels,
magnesium and aluminum alloys [1]. However, the
process lacks in achieving penetration greater than 3mm.
Full depth fusion joints are made by V-Groove edge
preparations and multi-pass welding procedures which
reduce the productivity of process [2]. There was a
definite need to improve the weld bead penetration in
GTAW process.

Several techniques have been implemented in past o
improve the weld bead penetration. Heiple et al. [3]
proposed theories that change in the surface tension
driven flow of the molten metal in weld pool can
remarkably improve the weld bead geometry. Some of
the alloying elements like sulfur, selentum can act as a
surface active agent in the weld pool to change the

*Corresponding Author Email: gurveensingh0 3@ gmail com (G. Singh)

surface tension driven flow. This can additionally
enhance the weld penetration and depth/width proportion
of the weld bead. Whereas some elements like
phosphorus have not shown any effect on the weld bead
geometry [4]. It was i tlus manner inferred that
exclusive surface dynamic components like sulfur,
gelenium, oxygen over a specific point of confinement
can change the surface strain driven stream to enhance
the GTAW Productivity. In another technique, developed
by Paton Institute of welding in the 1960s, active flux
powder containing oxides, chlorides are applied to the
base material before welding [5]. This technique gained
the interest of researchers from the year 2000 onwards to
improve weld bead geometry [6]. In this technique, active
flux made of oxide powders is blended with a thinner like
acetone or ethanol to have a pamt-like consistency. It 1s
applied to the base metal before welding as shown in
Figure 1. At high temperature during welding, oxygen
decomposes from the oxide powders [7]. Oxygen being a
surface active element reverses the Marangonm flow to
improve weld bead geometry [8]. Whereas some of the
regearchers consider arc constriction for improvement of
weld bead penetration [9].

Please cite this article as: G. Singh, D. K. Shukla, Structure-property Interaction in Flux Assisted Tungsten Inert Gas Welding of Austenitic
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Abstract

With the expansion of urbanization, energy becomes one of the foremost
requirements of a smart city. Low energy consumption, renewable energy, and
carbon footprints reduction are prime targets of a smart city. A smart city needs to

be energy efficient and technology driven. Information and Communication

Technology (ICT) helps to improve system efficiency and creates a way for the end

consumer to communicate with utilities and the network service provider. The two-

way communication model of a smart grid makes possible reliable, stable and
efficient communication between utility and consumer by using ICT. The major
issue in smart energy system is the lack of necessary interoperability and
Integration of communication standards, which hampers the effective deployment
of communication networks. In this paper, we present a hierarchical architecture to
resolve this issue, which will support smart energy system infrastructure and
services In smart cities for provisioning of ubiquitous communication. It consists of
two computing zones (fog computing and cloud computing) along with two
implementation phases (initial and final). Fog computing will help to offer low
latency response to anomalous and hazardous events in real time while reducing a
burden on the cloud for computing as well as storage. To provide ubiquitous
communication in smart energy system for data acquisition, a network selection
algorithm has been proposed. TOPSIS MADM technique is employed for network
selection in a heterogeneous environment at HAN/NAN (Bluetooth, Zigbee, Z-Wave,
WLAN, LoRaWAN) and WAN (GPRS, UMTS, LTE, and WiMAX) levels of smart
energy system'’s multilayer communication infrastructure. Coverage area, data rate,

power consumption and security level attributes are employed for network
selection. The results revealed that WLAN performed better in case of H_AN[NAN

environment, whereas LTE worked best at WAN level.
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Abstract

This paper presents an object acquisition and selection approach in human computer
interaction systems. In this approach, objects placed over computer screen are automatically
scanned and the user performs voluntary eye blinks for object selection when the focus comes
over the object of interest. Here, scanning means moving the focus over objects placed on the
computer screen one by one and the scanning time is the time taken to move focus from one
object to the next object. The user is not required to perform any physical movement, the
moving part is only the eye lids. A low cost webcam and MATLAB software with computer
vision toolbox are required to implement the proposed approach. The performance of the
proposed approach has been compared with the Camera Mouse for selection of text and
graphic objects. The Camera Mouse utilizes facial feature tracking for mouse cursor control
and dwell time for object selection. Three experiments were performed for evaluation of the
proposed method in which ten healthy users voluntarily participated. The proposed method
has given significantly better performance than the Camera Mouse when selection of text
objects was performed in an html file. For selection of graphic objects placed on computer
screen, where page scrolling is not required, no significant difference has been found in the
performance of both the systems. The proposed method has also been evaluated for
performing mouse analogous operations using eye blinks and a performance comparison has

been made with state-of-the-art methods.
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Abstract

In this paper, 1.28 Tbps (32 x 40 Gbps) high-capacity DWDM-FSO link has been investigated
for performance enhancement using coherent detection and digital signal processing (DSP).
The DP-16QAM-modulated proposed DWDM-FSO link has been analyzed for both adverse
weather and turbulent atmospheric conditions. It is observed that when link is subjected to
strong turbulence along with adverse weather conditions, the DSP-aided coherent DWDM-
FSO receiver achieves target bit error rate (BER) of 1074 at signal-to-noise ratio (SNR) of
36.4 dB, while for similar conditions, the SNR requirements for IM/DD-based DWDM-FSO
link shoots by 12.8 dB to 49.2 dB. Also, in terms of operational link range, the proposed link
even under strong turbulent conditions serves 1.88 km, whereas IM/DD link was restricted to
mere 1.12 km for target of BER of 1074, thus producing a decent range increment of 760 m.

The proposed link has been designed and investigated using OptiSystem™ 14.2.
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ABSTRACT

Adaptive post-processing filtering techniques significantly improve the perceptual quality of decoded
images by alleviating compression artifacts. However, there are still some noticeable compression artifacts
in the block-based coded images especially at a low bit rate. In this paper, we proposed a three-step
deblocking filter technique that removes the compression artifacts, undesired noise, and corner outliers.
The proposed deblocking technique has been applied to the variety of JPEG compressed images and
results are compared with existing post-processing techniques on the basis of standard metrics such as

PSNR, PSNR-B. Experimental simulation results illustrate that the proposed technique could effectively
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improve the perceptual quality of various images and outperform existing deblocking technique.
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Abstract

With the expansion of urbanization, energy becomes one of the foremost
requirements of a smart city. Low energy consumption, renewable energy, and
carbon footprints reduction are prime targets of a smart city. A smart city needs to

be energy efficient and technology driven. Information and Communication

Technology (ICT) helps to improve system efficiency and creates a way for the end

consumer to communicate with utilities and the network service provider. The two-

way communication model of a smart grid makes possible reliable, stable and
efficient communication between utility and consumer by using ICT. The major
issue in smart energy system is the lack of necessary interoperability and
integration of communication standards, which hampers the effective deployment
of communication networks. In this paper, we present a hierarchical architecture to
resolve this issue, which will support smart energy system infrastructure and
services In smart cities for provisioning of ubiquitous communication. It consists of
two computing zones (fog computing and cloud computing) along with two
implementation phases (initial and final). Fog computing will help to offer low
latency response to anomalous and hazardous events in real time while reducing a
burden on the cloud for computing as well as storage. To provide ubiquitous
communication in smart energy system for data acquisition, a network selection
algorithm has been proposed. TOPSIS MADM technique is employed for network
selection in a heterogeneous environment at HAN/NAN (Bluetooth, Zigbee, Z-Wave,
WLAN, LoRaWAN) and WAN (GPRS, UMTS, LTE, and WiMAX) levels of smart
energy system's multilayer communication infrastructure. Coverage area, data rate,
power consumption and security level attributes are employed for network
selection. The results revealed that WLAN performed better in case of HAN/NAN
environment, whereas LTE worked best at WAN level.
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Abstract

La-Na co-substituted M-type Co-Ti-Mn barium hexaferrites
Bap_oyla;Na,Fe19Cogs5T1Mng 5019 (0.00 < x < 0.25) were synthesized by conventional
solid-state method. The influence of La-Na doping on the magnetic properties was
investigated through VSM (vibrating sample magnetometer). The room temperature
hysteresis loops show that the saturation magnetization decreases from

55.667 emu/g for x =0.00 to 44.768 emu/g for x = 0.25 sample. To determine the
complex permittivity (g, = &' —ie"”) and permeability (p, = p’ —ip”) in 18.0-26.5 GHz
frequency range, a vector network analyzer was employed. Reflection loss (RL) values
were simulated from the values of €, and p, acquired using transmission line theory.
The minimum RL obtained for the sample x=0.10 is —45.94 dB (99.997% signal
absorption) with an absorption bandwidth of 8.33 GHz for 1.3 mm sample
thickness. Thus, the synthesized hexaferrites can be utilised in electromagnetic
shielding and radar stealth technology applications.

Introduction

The vast evolution of wireless communication in the gigahertz frequency range has
expanded the issue of EMI (electro-magnetic interference), impeding the
functioning of electronic gadgets. Electromagnetic materials with remarkable
magnetic and dielectric losses in microwave frequencies are used to reduce the
impact of EMI and enhance the working of microwave gadgets [1], [2], [3], [4], [3]-
Since a long time, the spinel ferrites have been used for microwave absorbing
applications; but they cannot be used at high frequencies due to their lower
ferromagnetic resonance frequency (less than 1 GHz) [1], [6]. The hexaferrites with
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Development of QoS optimized routing using
Artificial bee colony and TABU-GA with a mobile
base station in Wireless Sensor Network

Varsha , Manju Bala , Manoj Kumar, Neeraj Kumar

Abstract—Routing in Wireless Sensor Networks (WSNs) have
been playing an imporfant and progressive role in different
scenarios like the environment and traffic monitoring. In this
research paper, extensive confributions have beem explored
concerning the routing mechanisms involving WSN. Enhancing
the critical attributes like network lifetime and reliability are
prime areas of research in this field To obtain the desired resulfs,
optimizations have been performed using Swarm Intelligence (SI)
based routing mechanism like the Artificial Bee Colony (ABC)
optimization and TABU-GA routing technigue. Although, since
the past decade, the Ant-Colony Optimization (ACO) and Particle
Swarm Optimization (PSO) have been introduced and applied in
this field, but the ABC and TABU.GA approach is relatively
novel and considered a prominent choice as compared to other
methods. However, a lot of scope for further enhancement of the
ABC optimization and TABU-GA problem. This paper highlights
and explains the comparison between RZLEACH (Rendevous
LEACH), ABC and TABU.GA algorithm  based routing
mechanisms. The simulation results obtained show that the
TABU-GA have significant result over the ABC and RZLEACH
and found 6% improvement when compared with the RZLEACH
approach in terms of Remaining Energy and 9% lesser in case of
First node dead (FND) with comparison to RZLEACH.

Keywords— Wireless sensor network, Artificial Bee Colony,
TABU-GA, LEACH, RZLEACH, First node dead, Packet
Delivery Ratio.

I. INTRODUCTION

In WSN applications, wvarious nodes spread over the
monitoring region with low-cost sensors. These nodes are
arranged effectively mto a wireless network, where every
mdividual sensor node stores the information and transmits
the reports intermittently to the Base Station (BS).
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Low energy consuming devices are necessary for WSNs
since it would be difficult to replace the power supply of
these nodes when they placed in remote locations. There
have been multiple methods created to reduce power
consumption like Media-Access-Control (MAC) protocols,
sleep scheduling, topological control, data aggregation,
routing protocols, etc. Out of these techmiques, routing
protocols are considered critical for structuring the wireless
sensor network. Hence, it is necessary to increase the total
efficiency and lifespan of the network [1]. Therefore, an
efficient technique proposed for creating a path between the
sending and receiving nodes, based on the ABC algorithm.
This 1s performed to deal with the changes taking place in
routing since the virtually simulated bees identify a group of
iitial  solution vectors randomly and then make
improvements using iterations. A neighbor search
mechanism used in the algorithm for improving poor
solutions. In the ABC calculation, three types of honeybees
considered as admimstrators for dealing with enhancement
1ssue: emplovees, onlookers, and scouts. Luo and Hubaux
[2] consistently deploved sensor nodes in a circular area and
presumed that moving a sink along the outer area of the
circle helps upgrade the network's lifetime to a large extent
i contrast to when the location of the sink 15 fixed at the
center of the circle. Since Mobile sink (MS) cannot be
located near to all of these nodes for gathering information,
another set of nodes called Rendezvous Node (RNs) or
Rendezvous Point (RPs) produced. RN characterized as a
point nearer to the region of MS. At whatever point MS
comes nearer to ENs; RN sends the data to it. MS informs
RNs of its arnival by sending a signal called beacons.
Initially, the LEACH protocel had contributed a lot for
reducing energy consumption among sensor nodes. Later on,
the idea of rendezvous nodes (RZ) and mobile sink had been
combined with LEACH to decrease energy consumption.
Artificial bee colony connects with RZLEACH in the
transmission phase because it has a fast convergence speed
and more robustness. The drawback of RZLEACH is that 1t
cannot pursue any ophimization strategy in routing to
accomplish the best outcomes. The ABC-RZLEACH
overcomes the shortcomings of RZLEACH with changes in
routing because the virtually simulated bees identify a group
of initial solution vectors randomly and then make
improvements using iterations. Similarly, the concept of
TABU-GA routing 1s appomted. TS-GA hybrid model
proposed by Zdansk&Pozivil i 2002, This model is
intended to combine the TS and GA in a single algorithm
that firstly creates a set of random valid solutions, and for
several iterations it optimizes them using a TS-based

method. oo EW%
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Hybrid TABU-GA Search For Energy Efficient
Routing In WSN

Varsha, Manju Bala, Manoj Kumar, Neeraj Kumar

Abstract— The heterogeneity is contextual in wireless sensor
network. In the case of hardware terms, there might be different
batteries, memory, MAC layer, communication protocol, and
computing architecture. To measure the system's lifetime, this
paper focuses on node heterogeneify that implies it has three
kinds of nodes: advance nodes, supernodes, and normal nodes.
In this paper, proposed a mew multilevel stable and energy-
efficient clustering protocol using TABU GA search mechanism
carries out two neighborhood generating operations to detect the
optimal path with the aim of maximize the network lifetime in the
area of 200m=200m. The simulation is done under the MATLAB
environment to observe network stability, throughput, average
remaining emergy, etc. Our proposed protocol outperforms in
comparison with the mulfilevel stable and emergy-efficient
clustering protocol.

Keywords—  Wireless semsor  network, heterogeneity,
multilevel stable and energy-efficient clustering protocol, tabu —
GA search, MATLAB, network stability, throughput, average
remaining energy.

L. INTRODUCTION

A wireless sensor network comprises of an extensive
number of low - cost, low - capability, and multi-purpose
sensor nodes that are distributed in areas that are difficult to

access, which requires sensors to be energetically
autonomous and able to operate without manual
intervention.[1]

The Sensors are mainly used to sense the environment and
to gather the data to a centralized location. Advent of
processing devices and networks makes it as “Wireless
Sensor Network™ Development in Semi-conductor
technology and Networking method has stimulated the use
of sensor networks for observing and information collection.
In Wireless sensor network, information collected by
sensors is gathered at a distant location for analyzing and
computation purpose via wireless links. From last few
decades researchers are making exertions for Wireless
Sensor Network (WSN) routing technology with more
power efficient protocols.

Revised Manuscript Received on November 15, 2019

Varsha, Computer Science, LK. Gujral Punjab Techmical University,
Talandhar (Punjab), India. Email: barkhabright/@zmail com

Manju Bala, Computer Science, Khalza College of Engineering &
Technology, Amritsar . (Punjab), India. Email: drmanju$71@gmail com

Manoj Kumar, Electronics and commumication, DAV Institute of
Engineering, Management & Technology, Jalandhar (Punjab). India. Email:
drmangjkumanndia@gmail com.

Neeraj Knmar, DIT, BBAU ( A Central University), Lucknow, India.
Email: reqmrt@gmail com

Retrigval Number: D§0461158418/20]9EBEIESP

Diverse government and research agencies are trying to put
different proposals for Wireless Sensor Technology
advancements. Wireless sensor network contains battery
functioned small nodes which are positioned over a wide
geographical area to monitor the events and to accumulate
the collected data to a distant centralized location called as
base station. Nodes are deploved in such a way that the
entire area 1s in the coverage of wireless nodes The deploved
nodes sense the data from its neighborhood and transmit the
collected data for further processing. The main distinction
between ad hoc networks and Wireless Sensor Networks is
their applications area. Ad-hoc networks primanly focus on
communications aspects whereas wireless area networks
focuses more on monitoring and information collection. In
this paper TABU-GA MSEEC routing protocol is proposed
The main aim of this protocol is to prolong the network
period The performance of purposed approach will be
compared against basic multi-level stable and energy
efficient clustering protocol and TABU based multi-level
stable and energy efficient clustering protocol [2]

The rest of the paper is i the following order: Section IT
examines related work, Section ITT characterizes the network
model. Section IV depicts the TABU-GA based MSEEC
Protocol, Section V gives the experimental setup, and
Section VI gives the results and discussion and
conclusion Section VII finishes up the paper with future
degree.

II. RELATED WORK

D. Kumar et al. [3] have reviewed the impact of
heterogeneity of nodes in terms of their energy. They
assume that the sensor nodes are randomly distributed and
measurements of the sensor field are known. Homogeneous
nodes have the same amount of energy. Adjusting to this
methodology, they presented a energy productive
heterogeneous bunched conspire for WSN depend on
weighted political decision probabilities. At last, the
recreation results exhibited that proposed heterogeneous
grouping approach is progressively sufficient in drawing out
the system lifetime related to LEACH.

Saini_, Parul et al. [4] have studied the upgraded conveyed
energy proficient grouping plan for heterogeneous systems.
It contamns three sorts of sensor nodes to improve the
security of the remote sensor organizes and to make longer
lifetime of the network. Along these lines, the heterogeneity
and energy level of the whole system is expanded. The
outcome shows that the exhibition of EDEEC is better when
contrasted with SEP. V. Raghavendran, G Naga Satish et al.
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Parametric Analysis and Optimization on Modified Hexagon
Shaped Antenna Amalgamated with Staircase to Accomplish Wide
Impedance Bandwidth suitable for Wireless Portable Applications

Ria Kalra, DrManoj Kumar

Published
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The highlights of this paper are a detailed parametric analysis and

Issue

optimization on a modified hexagon shaped antenna. Staircase is
Vol. 12 No. 3 (2019)

amalgamated in the designed antenna after carefully observed parametric
variations in the geometry. The modified shape of the proposed antenna Section
contributed in enhancement of Bandwidth as observed in the simulation Articles
results. The proposed modified hexagon shaped antenna amalgamated

with staircase is found suitable for wireless portable applications. HFSS

(Version 15.0) is used for designing and analyzing the proposed antenna

and provides wide impedance bandwidth between 3 GHz to 30 GHz for

VSWR < 2. Parametric analysis and optimization is done on significant

design parameters to attain minimal return loss characteristic of -15.30 db

obtained at 19.1 GHz and exhibiting good radiation performance over the

entire frequency range. The prototype antenna is fabricated and tested to

measure the experimental results. A reasonably fine agreement is observed

in the simulated & measured results. The proposed antenna exhibits

advantages of compact geometry and simultaneously shows minimal

return loss characteristics and wide impedance bandwidth. Thus, it is

considered appropriate for wireless portable applications such as GPS (1.57

GHz), GSM (1.8 GHz), Wi-Max (2.3 GHz) and WLAN (2.45 GHz).
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ABSTRACT

In Swarm Intelligence, various techniques are being planned as far as ACO, PSO, Fish Swarm, Bats Swarm,
Bacterial Foraging, TABU, GA search and so forth.TS and GA is a single algorithm that firstly creates a set
of random valid solutions, and for several iterations it optimizes them using a TS-based method. Afterwards,
it takes this set of optimized solutions as the initial population for the GA, and iterates until the adopted stop
criteria have been met.The objective of this research paper is to implement TABU-GA search to make the
protocol more efficient and effective. This paper proposed MSEEC (multilevel stable and energy efficient
clustering protocol) utilizing TABU-GA mechanism in the territory of 200m>200m.The recreation is done
under the MATLAB 2013 a environment and observed the performance of TABU-GA MSEEC against
MSEEC protocol on 4% increase in the case of first node dead (FND) and 28% increase in the case of last

node dead (LND).

Keywords—“’j.reless sensor network, heterogeneity, TABU-GAmechanism, MATLAB, FND, LND.

L Introduction

The Sensors are mainly used to sense the
environment and to gather the data to a centralized
location. Advent of processing devices and networks
makes it as “Wireless Sensor Network™
Development in  Semi-conductor technology and

Networking methods have stimulated the use of
sensor networks for observing and information
collection. In Wireless sensor network, information
collected by sensors is gathered at a distant location
for analyzing and computation purpose via wireless
links. Some applications of wireless sensor network
include medical, environmental, transportation,
military, entertainment, homeland, defense, and crisis
management etc. Alike to other communication
systems, wireless semsor network  systems
development has a diversity of origins. The history of
development can be briefly alienated into four
phases: [1]

Phase 1: During the cold war period, there was a need
to monitor and detect the positions of enemies which
gave birth to number of projects such as Sound
Surveillance System and radar networks developed
by United States.

Phase 2: DARPA (Defense Advanced Research
Projects Agency) of United States Department of
Defense initiated the research programs in the early
1980s that were basically focused on advance
developments on new technologies and protocols of
wireless sensor networks.

Phase 3: Projects undertaken by DARPA laid the
foundation for militarv applications developments
based on wireless sensor networks. Huge amount of
monev spent on newer technologies made the
development faster in early 1990s.

Phase 4: Recent advancements in semi-conductor
technologies and networking techniques directed an
innovative stage in the growth of sensor network
technology. In 2000°s IEEE released the first version
of IEEE Standard ie. 802.15.4 standard “Low Rate
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Abstract

The present analysis develops a novel theory of terahertz radiation generation by beating of
two laser beams, incident obliquely on the array of vertically aligned carbon nanotubes (CNTs)
in the presence of an external wiggler magnetic field. The array of CNTs behaves as
nanoantenna to generate THz radiations. The incident lasers exert a ponderomotive force on
the electrons of the CNTs to produce nonlinear oscillatory velocity, which beats with the
applied wiggler magnetic field. This beating produces a nonlinear current at (@, — @,, ko — k; +
ko) which acts as an antenna to produce the THz radiation. We observe that when the beat
frequency (@, — @,) lies near the effective plasmon frequency of the CNTs, strong THz
radiation is produced due to a resonant interaction of the laser with CNT electrons. The
externally applied wiggler magnetic field enhances the efficiency of THz radiation of
nanoantenna by providing the necessary momentum to the generated THz radiation. We
explore the impact of radius and length of nanotubes on the efficiency of THz generation. The
generated THz power is enhanced at an optimum angle of incidence of lasers with an array of

CNTs.
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1. Introduction

The ideal general formula of apatite is AjoMsO24X2 (A= alkaline
earth, rare earth; M= P, Si Ge) and (X =OH, O and halide). Its appli-
cations ranging from biomaterial to electrolytes have been of interest
and therefore highly researched [1]. Hassan et al. have written a review
on microwave-assisted techniques for the synthesis of nano hydroxyl
apatite but they did not cover the sintering of hydroxyapatite [2].
Transparent hydroxyapatite was prepared first time in the Microwave
Processing & Engineering Center of Material Research Institute, Penn
State by the group of Agrawal. They had used fine crystalline material
prepared by hydrothermal process and microwave sintering of the fine
powder at 1150° C within 5 min of soaking time [2-5]. In another work,

* Corresponding author.
** Corresponding author.
E-mail addresz: deansicfiptu.acin (AP. Singh).

hetpe//doi.org/10.1016/j.matchemphys 2019.122040

the group used microwave processing in the preparation of HAP/ZrO,
composites to avoid loss of calcium phosphate. They could prepare
HAP/ZrO; by microwave processing at the temperature as low as
1200 *C within 20 min of sintering tdme. Conventionally HAP/ZrO, was
prepared at 1200°C in 240 min which led to the loss of calcium phos-
phate [6]. The sintering of hydroxyapatite to be used as a biomaterial
has been reported by the group of Singh [7].

In the year 1995, Nakayama et al investigated lanthanum silicate-
based apatites La,,(5i0,)¢0s, (Ln=La Nd, Sm, Gd, Dy, Y, Ho, Er and
Yb) for its applications as an ionic conductor [0] and later lanthanum
genmanates was also studied for the applications as jonic conductors [9]
to be used at intermediate temperature in the solid oxide fuel cells
(SOFC). Since the Las 33, 2¢/3(S5i/Ge)¢O2s. x apatites have a conductivity
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I Abstract

Current literature and common practices suggest that there is no consistent method available to
analyze the performance of teachers. Due to its inherent vagueness and uncertainty, this article
analyzes the effectiveness of a teacher depending upon various factors using fuzzy logic. It explains
various parameters influencing professional, interpersonal and personal behavior of teachers.
Secondly, a fuzzy inference mechanism is developed to decide the possible quality of teachers. The
article concludes by observing that the proposed fuzzy logic based system is consistent with that

judged by the experts and can be used to predict the possible quality of teachers.
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Abstract

Wireless systems and standards are now progressing towards the implementation of fifth
generation (5G) to combat with an expected and explosive growth of demands of wire-
less services in future. Consequently, the orthogonal frequency division multiple access
(OFDMA) technology is being utilised for the uplink and downlink transmission to afford
the high spectral efficiency in fading environments. However, the 5G implementation
requires additional improvements to meet the futuristic stress. This work proposes an inno-
vative solution that combines OFDMA technology with multi-user massive multiple input
multiple output (MIMO) technology to meet the required elevated data rates as desired
by the growing application needs of 5G. Massive MIMO is capable to fulfil the vision of
5G to realize a huge number of base stations equipped with a large number of terminals
to be served in the same time—frequency resource without severe inter-user interference.
Furthermore, the proposed system is demonstrated incorporation with discrete wavelet
transform, and fractional Fourier transforms. The evaluated outcomes exemplify a consid-
erable improvement in spectral efficiency and BER performance in contrast with the earlier
reported work.
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Abstract

Free space optical (FSO) communication systems have recently gained huge attention as
possible last mile solution in delivering high speed data services for terrestrial applications.
However the FSO link performance, particularly the link range is significantly limited by
the severity of atmospheric adversities affecting the channel. In this paper we advocate
the use of multi-hop relay techniques to transmit wavelength division multiplexed (WDM)
signal over the FSO channel. Since weather induced impairments in FSO links are dis-
tance dependent phenomena, hence relay transmission allows substantial performance
enhancement by alleviating channel losses while, WDM provides cost effective solution
in improving the transmission capacity. With aggregate link losses as high as 40 dB/km,
the proposed 32 channel—10 Gbps (320 Gbps) FSO link has been evaluated by compar-
ing bit error rate (BER) performances and eye patterns over different turbulent regimes.
Gain optimized EDFA amplification and conventional electrical amplification have been
employed to realize amplify-and-forward (A-F) multi-hop transmission in the proposed
link with the former delivering more inspiring BER performance of over the latter. Our
simulation results indicate that for receiver SNR of 35 dB, BER improvement up to five
orders of magnitude can achieved using triple relay FSO link in contrast to direct link oper-
ating under similar conditions. Additionally, it is also observed during the analysis that for
target BER of 1073, incorporation of triple relay enhances the link range by approximately
1200 m over direct link. However on the flip side, our investigations also revealed that as
the number of relay nodes is increased, the SNR gain for specified BER does increase but
the magnitude of gain declines. The proposed link was designed and investigated using
OptiSystem™ 14.2.

Keywords Free space optics (FSO) - Dense wavelength division multiplexing (DWDM) -
All optical relaying - Atmospheric turbulence - Multi-hop FSO - Gamma—Gamma fading
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Investigation on R-S Coded Coherent OFDM Free Space
Optical (CO-OFDM-FSO) Communication Link Over
Gamma-Gamma Channel
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Abstract

Atmospheric turbulence is known to significantly degrade the efficiency and reliability of
free space optical communication link. Use of coded-orthogonal frequency division multi-
plexing (OFDM) technique to mitigate the effect of adverse atmospheric conditions on free
space optical (FSO) communication link has been proposed here. With Gamma—Gamma
distribution for channel modeling, the error performance of the proposed RS8 (Reed Solo-
mon) coded, 128 sub-carrier OFDM link has been investigated using coherent BPSK and
QPSK modulation scheme. The results obtained from this analysis have also been com-
pared with intensity modulated/direction detection (IM/DD) based OOK-OFDM FSO link.
In case of strong turbulence and for target BER of 107, it was observed that BPSK and
QPSK modulated OFDM FSO link achieve a descent coding gain of 18.2 dB and 12.6 dB
respectively over non coded OOK-OFDM FSO link. Also, it was observed that as the link
conditions worsened from weak to strong turbulence, the effect of atmospheric impair-
ments on FSO link becomes significantly pronounced. Additionally, in terms of BER per-
formance, the BPSK modulated link out-performed QPSK and OOK under all the consid-
ered channel conditions.

Keywords Atmospheric turbulence - Bit error rate (BER) - Free space optical
communication (FSO) - Orthogonal frequency division multiplexing - Reed—Solomon (RS)
coding
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Model of adaptive WiMAX network incorporating diverse transforms
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Abstract

Recent advancements in mobile Worldwide Interoperability for Microwave Access (WiMAX) standards have led to the
development of more reliable, robust and efficient broadband networks that can provide access for both fixed and mobile
users. The physical layer of a WiMAX network is composed of orthogonal frequency-division multiplexing (OFDM)
technology, which allows it to provide elevated data rates with minimum distortion in fading environments. However, the
presence of interference affects the orthogonality of the OFDM sub-carriers, which increases the probability of network
errors. The error probability can be reduced by increasing the output power level at the expense of an elevated peak-to-
average power ratio (PAPR). In this work, discrete wavelet transforms (DWTs) and fractional Fourier transforms (FrFTs)
are used to augment the reliability and efficiency of an adaptive WiMAX system. The results show considerable
improvements in both bit error rate (BER) reduction and spectral efficiency enhancement at a given signal-to-noise ratio
(SNR). In addition, a significant PAPR reduction is attained when the DWTs and FrFTs are used in place of fast Fourier
transforms. Moreover, the proposed adaptive algorithm realizes a spectral-efficient WiMAX system that enables the system
to select the suitable transform strategy (DWT/FrFT) with minimum SNR requirements to achieve the target BER of 10,

Keywords WiMAX - DWT - FFT - FrFT - BER - PAPR

1 Introduction

Wide area access technologies will soon be replaced by
broadband wireless access (BWA) networks because of
their simpler equalisation mechanisms, higher spectral
efficiencies and resilience in multipath fading environ-
ments. BWA networks can deliver high-speed mobile and
data services to both small/medium-sized organisations and
domestic users because of characteristics such as ease of
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installation, high levels of adaptability and increased reli-
ability. BWA potentially offers a good option for users who
are either dissatisfied with or otherwise unsupported by
existing wired broadband services. The standardised ver-
sion of BWA is WiMAX, which is also known as the IEEE
802.16 standard, and it has the capability to provide higher
data rates to many users, even during high traffic scenarios.
Additionally, the use of OFDM for the physical layer
allows WiMAX to provide a more reliable service in
multipath fading environments [1]. The various well-
known versions of IEEE 802.16 are as follows [2]:

a) IEEE 802.16: Designed for use in line-of-sight (LOS)
environments and operating in the 10-66 GHz
frequency range.

b) IEEE 802.16a: Designed for use in non-line-of-sight
(NLOS) environments and operating in the
2-11 GHz frequency range.

c¢) IEEE 802.16d: Initially defined for maintenance and
system profiles for operation in the 2-11 GHz
frequency band, but was later merged with 802.16-
2004.

d) IEEE 802.16e: Described as a standard for mobile
broadband wireless access systems.
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Abstract

In this paper, 1.28 Tbps (32 x40 Gbps) high-capacity DWDM-FSO link has been investigated for performance enhancement
using coherent detection and digital signal processing (DSP). The DP-16QAM-modulated proposed DWDM-FSO link has
been analyzed for both adverse weather and turbulent atmospheric conditions. It is observed that when link is subjected to
strong turbulence along with adverse weather conditions, the DSP-aided coherent DWDM-FSO receiver achieves target
bit error rate (BER) of 10™* at signal-to-noise ratio (SNR) of 36.4 dB, while for similar conditions, the SNR requirements
for IM/DD-based DWDM-FSO link shoots by 12.8 dB to 49.2 dB. Also, in terms of operational link range, the proposed
link even under strong turbulent conditions serves 1.88 km, whereas IM/DD link was restricted to mere 1.12 km for target
of BER of 107, thus producing a decent range increment of 760 m. The proposed link has been designed and investigated

using OptiSystem™ 14.2.

Keywords Free-space optical communication - Coherent detection - Digital signal processing DWDM - Atmospheric

turbulence - Gamma—Gamma channel modeling

1 Introduction

Free-space optical (FSO) communication technology is
being seen as possible last mile solution which can help
deliver high-speed data services to the end users [1, 2]. It
has already found its application in secure military commu-
nication networks, deep-space communication and disaster-
affected areas as plug and play device [3]. Free-space optical
(FSO) communication involves line-of-sight transmission
between two nodes using optically modulated data stream.
Thus, FSO links offer similar transmission capabilities as
that of a conventional optical fiber network with an added
goodness of being wireless. Miscellaneous advantages
include inherent data security, quick deployment and reloca-
tion, license-free spectrum which can also support massive
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data transmission rates and immunity against electromag-
netic interference [1-3].

Transmission of optically modulated signal through
the free-space atmosphere makes FSO links vulnerable to
meteorological events like rain, haze, snow, fog, smog, etc.
Associated with atmospheric visibility, these meteorological
processes may lead to absorption, scattering and attenuation
of information-bearing photons that propagate through the
channel [3]. On the other hand, even on a clear sunny day
when atmospheric visibility is very high, the signal fading
due multipath propagation and scintillation effect can still
impair the link [3, 4]. Solar irradiance (heat), differential
heating of medium and variable wind speeds may cause ran-
dom fluctuations in refractive index of the medium. These
effects in turn cause random fluctuations in received sig-
nal intensity and are commonly referred to as atmospheric
turbulence (scintillation effect). Turbulence-induced fading
may thus lead to non repairable loss of information [4-7].
Atmospheric adversity is therefore a detrimental factor that
defines the overall reliability of FSO links.

The core networks of majority of communication service
providers are already using light-wave communication as
their backbone systems [3—5]. FSO systems therefore must
become compatible with these existing optical networks

@ Springer
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Effect on Morphology and Optical Properties of
Inorganic and Hybrid Perovskite Semiconductor
Thin Films Fabricated Layer by Layer
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In recent time, organic—inorganic halide perovskite solar cells govern photovoltaic field, due to its
remarkable development on the power conversion process. Still, large variations in device efficiency
and basic physical properties are reported. This is due to variations during film fabrications and
consecutive treatments employed. Here, we report a layer by layer deposition of inorganic perovskite
(CsBisly) and lead halide perovskite (CH;NH3Pbl,) thin films. We find that the absorbance for
corresponding thin film goes on increasing dramatically. UV-vis spectrum of film recorded to find
the band gap of films, ~1.55 eV optical band gap have been obtained for the film fabricated layer
by layer. We further study the fabrication of different perovskite layers impact on microstructure,
surface morphology and optical properties. The optical and structural characterization outcomes all
suggests the perovskite films processed by using the layer by layer fabrication are well controlled,
making this processes an auspicious technique to fabricate thin-films for numerous prospective

device applications and scientific studies.
Keywords:

1. INTRODUCTION

Hybrid perovskite solar cells (PSCs) have fascinated
excessive attention as the principal energy conversion
devices, owing to its practically low fabrication cost [1],
higher absorption coefficients [2], high charge carriers [3]
and band gap (BG) tenability [4-7], without compro-
mising its photovoltaic performances. The organometallic
halide perovskite founded semiconductor devices partic-
ularly the PSCs, have developed melodramatically. The
power conversion efficiency (PCE) of PSCs has improved
rapidly within a few years spam from 3.8% [8] (2009) to
22.7% [9, 10] (April 2018). Besides, the combination of
perovskites and well established silicon (Si) photovoltaic
(PV) technology has been also investigated extensively
to manufacture solar cells with developed PCE [11, 12].
Additionally. hybrid perovskites also have been extensively
studied in further fields, such as laser [13], light emit-
ting diodes (LED) [14, 15] and photo-detectors [16, 17].

*Author to whom correspondence should be addressed.

J. Nanosci. Nanotechnol. 2020, Vol. 20, No. xx
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These studies approve the gifted potential application of
hybrid perovskites for semiconductor devices.

Presently, with latest developments in the materials
design, fabrication technique and device architecture, leads
PCE >20% are routinely reported [18. 19] and still has
room for improvement in their performance. The hybrid
perovskite PV materials already expanded much courtesy
as a potential replacement of the Si-PV devices, which
is quiet employed the furthermost leading position in the
existing PV market, with record efficiency of about ~26%
[20]. Hybrid perovskite PV materials due to its low cost
fabrication method compared to Si based devices, also
have potential of fabrication of these solution processed
materials on flexible substrate make a greater possibilities
to the large scale roll-to-roll fabrication that can be used by
the industry for its commercialization [21-23]. One of the
utmost fundamental boundaries on solar cell efficiency is
the BG of the semiconductor from which the cell is made:
the optimum BG is in the range of 1.1 to 1.7 eV. Per-
ovskite absorbing semiconductor materials has one of the
most striking features for PV is its ability to tune their BG

doi:10.1166/jnn.2020.17493 1
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Effects of Thermal Annealing Duration on the Film
Morphology of Methylamine Lead Triiodide (MIAPbl,)
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In the present communication we have studied the effect of thermal annealing duration on mor-
phology of methylamine lead triiodide (MAPbIz) perovskite (prepared using single step method)
semiconductor that changes into lead iodide (Pbl,). Furthermore, the effect of annealing duration
on thin films is investigated and correlated with its potential photovoltaic application. Thin films
characteristics study by X-ray diffraction and scanning electron microscopy results indicate MAPblI,
degraded strongly by annealing duration. However, thin films (about 1.25 micron-thick) annealed
at 80 °C for 10 min in ambient conditions cause minimum degradation with smooth and uniform
surface morphology. It also shows a higher absorption coefficient with the band gap of ~1.5 eV
rendering this perovskite suitable for practical applications.

Keywords: Perovskite, MAPbl,, Degradation, Ambient Air, Annealing Duration, Thin Film.

1. INTRODUCTION

In the last few years we have seen the remarkable rapid
evolution with the development of a new class of solar
cells based on hybrid materials. These hybrid materials are
based on mixed organic—inorganic halide perovskites also
known as Metal-halide perovskites. Perovskite solar cells
(PSCs) are substantial candidate of future solar cells due
to their rapidly increasing power conversion efficiencies
(PCEs) [1. 2]. extraordinary optical/electrical properties,
high absorption coefficient [3-5], high carrier mobility
compared to Si solar cell [6-8], and good ambipolar trans-
port of charge carriers [9-11]. The easiest method of
the deposition, it requires only a simple heating treat-
ments to convert the deposited precursor solution (con-
tain organic and inorganic components) to the crystalline
hybrid perovskite material thin-films [12-14]. Within the
last seven years, the reported efficiency has been excel at
229 which is very close to other PV technologies. This
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unique material property makes it an exceptionally aus-
picious and fast developing candidate for next-generation
solar cells [15].

Whenever perovskite material thin film is deposited on
a substrate from solution annealing of the film is required.
This treatment removes excess solvent along with the for-
mation of the perovskite crystal structure [16]. A major
challenge with this material is maintaining its thermal
stability in the presence of heat, and moisture [17-19].
To prevent degradation due to water and moisture can be
overcome by encapsulation [20]. Smith et al. [21] used two
dimensional (2D) perovskite semiconductors in the solar
cell which show better stability against moisture. Tang
et al. [22] reported the degradation of perovskite to metal-
lic lead in a vacuum. Li et al. [23] concluded perovskite
degraded due to sensitivity to laser irrespective of the heat-
ing effect of the laser.

However, most of these groups who work on this
material carry out perovskite deposition in a dry atmo-
sphere in order to avoid exposure to humidity during solar

doi:10.1166/jnn.2020.17494 1
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La; Sr.bing sFen s {0.10 < x <0.40} perovskile ceramics material is prepared by solid-state reaction method and samples are characterized
to study their structural, thermal, electrical and dielectric properties. X-ray diffraction results show that as prepared samples are well
crystallized in single phase and have rhombohedral crystal structure. Density is measured by Archimedes principle and with Sr substitution
its value decreasing. Thermogravimetric analysis shows the weight gain in the material above 300 *C. Thermal expansion coefficient

i5 used to study dielectric and electrical properties which show that all the as prepared samples obey non-Debye relaxation behaviour. The

362.35 § cm” for x = (.40 at 300 *C which confirmed that in the experimental perovskite the conductivity increases after Sr doping .
Activation energy also found to be decreases with Sr substitution. Therefore, studied properties confirmed that the as-prepared material is

a suitable cathode material for intermediate temperature solid oxide fuel cells (S0FCs).

Keywords: Solid oxide fuel cells, Cathode material, Stronium, Impedance spectroscopy, Conductivity.

-
|
|
|

value for x = 0.10 and 0.40 composition is found to be 12.9 x 10r°°C" and 11.3 x 10°°C™", respectively upto 300 *C. Impedance analyzer |
|
|
|
|
|
|

|
|
|
|
I maximum conductivity value is 121.09 S cm' for x = 0.10 and 15526 8 cm™* for x = 040 at 600 °C and 303.59 5 cm” for x = 0.10 and
|
|
|
|

INTRODUCTION

The reduction of resources of fossil fuel makes it a nece-
ssity to discover sustainable as well as clean alternative energy
sources. One of such altemative forthcoming generation energy
carriers is hydrogen which is portable, clean and renewable
[1.2]. Solid oxide fuel cells (SOFCs) are well known sources
of production of hyvdrogen and one of the striking altemnative
energy sources because of its comparatively high efficiency,
inexpensiveness and low sensitivity to impurities [3-T7]. The
efficiency of solid oxide fuel cells is approximately 60% and
can reach up to B0% if total heat recoverad in the cell [2]. Material
of component of SOFCs plays an important role to reach at
this high efficiency, however certain issues arise which limit
the effectiveness of cathode materials such as lowering the
operating temperature and mismatching of thermal expansion
coefficient with another components result in to fall in the cond-
uctivity and degredation of the material, which further affect

the performance of the cell [3-11]. To attain desired efficiency,
cathode material of SOFCs must have high electronic condu-
ctivity {larper than 1003 cor'), large catalvtic activities, chemical
compatibility with other components, sufficient porosity and
low cost [4]. There is a number of perovskite cathode materials
like LaMnOk, LaFe(: and LaCol; with appropriate ion doping,
recommended and used as cathode materials in S0FCs as
reported earlier [ 12]. Size of strontium is comparable to lanth-
anum, hence strontium is generally used as dopant in LaMnOs
which increases the concentration of electrons and holes in
LapSe.MnOs. (x=0.800 (LSM) and lift up the electrical cond-
uctivity [ 13]. However, on lowering the operating temperature
LSM show high value of polarization resistance and activation
epergy (E.) which further fall the SOFC performance [ 14].
Stroatium modified LaFe(: (LSF) is also reported as promi-
sing cathode material for SOFCs. Substitution of Srin LaFe(s
produce charge imbalance, which further compensated either
by formation of Fe* ion or by creation of oxygen vacancy

This is an open access journal, and articles are distributed under the terms of the Attribution 4.0 International (CC BY 4.0) License. This
license lets others distribute, remix, tweak, and build upon your work, even commercially, as long as they credit the author for the orginal
creation. You must give appropriate credit, provide a link to the license, and indicate if changes were made.
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ARTICLE INFO ABSTRACT

Keywords: In the present work, the optical properties of transition metal (Mn, Fe, Cu and Ag) doped ZnS
Polymer composites nanoparticles in PVK polymer composites have been studied. The pure and transition metal (TM)
Doped ZnS nanoparticles doped ZnS nanoparticles were prepared by co-precipitation method and PVK/ZnS(TM) nano-

Optical absorption

) composites were synthesized by spin coating technique. The nanocomposites were characterized
Photoluminescence

by X-ray diffraction (XRD), field emission scanning electron microscopy (FESEM), optical ab-
sorption, energy and time-resolved photoluminescence spectroscopic techniques. The XRD pat-
terns suggest the formation of the cubic phase of ZnS nanoparticles while FTIR spectroscopy
reveals the incorporation of transition metal dopants in ZnS nanoparticles. The wide variation in
surface morphology for differently doped nanoparticles in PVK based composites has been ob-
served from FESEM technique. The optical gap has been found to increase with nanoparticle
incorporation while the increased luminescence quenching is observed for PVK/ZnS:Mn nano-
composites. The time-resolved photoluminescence reveals a change in the lifetime of charge
carriers for these composites. These results are important for designing new organic/inorganic
nanocomposites for emerging technologies.

1. Introduction

The organic-inorganic hybrid materials are of recent interest due to their importance as UV photo detectors [1], temperature
sensors [2], white light-emitting diodes [3], bulk heterojunction solar cells [4,5] and gas sensors for environmental monitoring [6].
The incorporation of nanoparticles in different polymer systems has improved their physical characteristics. A correlation between
morphology and surface photo-voltage has been studied by scanning Kelvin probe for TiO, nanoparticle/poly(3-hexylthiophene)
hybrid blends [7]. The enhancement in dielectric constant and electrical conductivity for PMMA/ZnS based nanocomposites was
proposed as a highly efficient emissive layer in OLED devices [8]. The Schottky diodes based on PVA:BiFeO3; nanocomposites show
high leakage current, a large value of idealist factor, dielectric response and exhibit diamagnetic behaviour for nanocomposites even
though bismuth ferrite is antiferromagnetic [9]. Kumari et al. have reported a slight increase in electroluminescence intensity and
red-shift of the peak with a concentration of CdSe nanoparticles in PVK polymer matrix [10]. The effect of n-type ZnO nanoparticle
concentration in p-type PVK based hybrid nanocomposites has favoured an enhancement in charge transfer characteristics of QDs/
polymer hybrid LED by interface controlling by Kang et al. [11]. The transition metal doping or co-doping has been found to influence

* Corresponding author.
E-mail address: praveen10033@davuniversity.org (P. Kumar).
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Impact of Environment Toxin on Phytoplankton-Zooplankton Dynamics.

Rajinder Pal kaur®*, Amit Sharma’, Anuj Kumar Sharma*

Abstract

In this article, we propose a two-dimensional complex plankton model of phytoplankton
and zooplankton interacting species to observe the impact of environmental toxin (7%)
and rate of toxin librated by phytoplankton (#) on the survival of plankton species and
termination of planktonic blooms. The growth of phytoplankton is affected by environ-
mental toxins released by industries and by natural resources. The growth of zooplankton
depends upon the growth of phytoplankton by Holling type-II functional response. It is
determined that the given model system is bounded and positive under certain conditions.
The conditional local stability of different equilibrium points is obtained. The study of
different parameters has been carried out to discuss the occurrence and non-occurrence
of planktonic blooms. The Hopf-bifurcation analysis has been studied by taking 7T, and
(0) as bifurcation parameters which lead to unstable the plankton system through the
existence of periodic oscillations with the occurrence of planktonic blooms.

Key Words: Plankton, Environmental toxin, Hopf-bifurcation, Toxin librated by phyto-
plankton.

1 Introduction

Aquatic toxicology is an important field of study which deals with the effects of chemicals,
natural materials and human activities on water organisms from the cell through individ-
uals to big communities. The target of the aquatic toxicology is to make predictions about
the effects of contaminants in ecosystems. Our biosphere is made up of 70 percent water
and 30 percent land also 50-80 percent oxygen is made up by phytoplankton. Therefore
the study of the marine ecosystem is very significant.

In the marine ecosystem, one of the significant characteristics related to the phytoplank-
ton population is their excessive growth resulting in the occurrence of massive plankton
blooms. Some blooms occur annually due to change in temperature and nutrient lev-
els like spring bloom, while others are associated with the change in water temperature
and salinity. But, it is found that some phytoplankton species such as Alexandrium,
Pseudo-nitzschia, and Dinophysis, etc. produce toxins called toxin-producing phytoplank-
ton (TPP) species. A bloom of these toxin-producing phytoplankton species is known as
Harmful Algal Bloom (HAB). These harmful algal blooms drastically affect the pelagic
food chain as infected phytoplankton transfer its infection to zooplankton through in-
gested algal toxins which are being transferred upward to adult fish, squid, carnivorous
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Abstract

In this paper, iterative methods are analyzed under different approach. A research area
that is becoming popular in recent years consists of applying tools of complex dynam-
ics to the associated fixed point operator of iterative methods. The dynamical study
of such rational operators when applied on the simplest function (polynomial of lowest
degree) provides vital information regarding convergence and stability of the method.
Here, we study dynamical behavior of some sixth order iterative methods, designed for
nonlinear equations. This study is concerned with the asymptotic behavior of the fixed
points (roots, or not, of the equation) and also geometrical behavior by drawing basins
of attraction on different polynomials.

Keywords: Nonlinear equations; Iterative methods; Stability analysis; Fixed points;
Basins of attraction.

1. Introduction

The application of iterative methods for solving nonlinear equations f(z) = 0, where f :
C — C gives rise to rational functions whose dynamics are not well known. There is a vast
literature available on the study of iteration of rational functions of a complex variable (see,
Douady and Hubbard (1985) and Devaney (1989)). The simplest model is obtained when
f(2) is a quadratic polynomial and the iterative process is Newton method. The dynamics of
this iterative method has been widely investigated (see, Curry et al. (1984), Blanchard (1994)
and Fagella (2008)). Vrscay (1986) and Vrscay and Gilbert (1988) studied the dynamics of
other well known quadratically convergent iterative functions. This analysis has further been
extended to other iterative methods, used for solving nonlinear equations with convergence
order higher than two (see, Varona (2002), Amat et al. (2004), Amat et al. (2005), Amat et
al. (2010), Gutierrez et al. (2010), Plaza and Romero (2011) and Chun et al., (2012)). More
recently, many researchers have analyzed and provided a comparison of iterative methods
from dynamical point of view (see, Scott et al. (2011), Chicharro et al. (2013), Neta et al.
(2014), Babajee et al. (2014), Behl et al. (2015), Cordero et al. (2015), Lotfi et al. (2015),

* Corresponding author.
E-mail addresses: kalranitin17@yahoo.com (N. Kalra), rajni_daviet@yahoo.com (R. Sharma),
jrshira@yahoo.co.in (J. R. Sharma).
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Abstract

Authentication has strong impact on the overall security model of every information system. Various authentication techniques
are available for restricting the access of unauthorized users to the enterprise scale networks. IEEE 802.1X defines a secure
and reliable authentication framework for 802.11 WLANSs, where Extensible Authentication Protocol (EAP) provides the
base to this architecture. EAP is a generic architectural framework which supports extensibility by incorporating the new and
improved authentication schemes, which are based on different types of credentials. Currently there exist a number of EAP
and Non-EAP methods with varying level of security and complexity. In this work, we have designed a new n-secret based
authentication scheme referred here as Personal Dialogue Based Authentication, for the client authentication to the network.
It is a Transport Layer Security (TLS) protected authentication protocol, which will be executed inside the secure TLS tunnel
for providing the privacy and credential security to the wireless client. The developed authentication protocol has a reasonable
set of features like; strong security, user privacy, simplicity and extensibility. For the formal analysis of the protocol we have
used SPAN-AVISAP model checker on Ubuntu platform for validating the realization of the specified security goals. The
experimental results obtained by simulation performed with the Automated Validation of Internet Security Protocols and
Applications (AVISPA) tool shows that our protocol is efficient and secured.

Keywords Information security - Authentication - WLAN - EAP - 802.1X

1 Introduction

Wireless technology is preferred choice for every network
because of its efficiency, flexibility and cost savings. Appli-
cations of wireless networks are evolving rapidly and all its
security concerns are also getting resolved very quickly. As
the information security is a highly dynamic area, it requires
continuous up-gradation and advancement by the incorpo-
ration of new methods and techniques. Authentication is an
essential component of every secure communication system.
A well designed authentication scheme can protect a network
from various potential threats. Almost all the authentica-
tion schemes are based on the theory of: something we are
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i.e. biometric based, something we have i.e. token based or
something we know i.e. secret based [1]. Simple authentica-
tion schemes use one of these authentication factors, while
the multifactor authentication schemes combine two or more
authentication factors to make the system more secure and
difficult to crack [2].

Wireless standards WPA?2 and 802.11i offers the protec-
tion against almost all identified WLAN attacks associated
with privacy, integrity and authenticity in the wireless com-
munication [3]. Keeping in view the importance of authen-
tication in every network security model and to boost up the
authentication aspect of security an exclusive authentication
framework 802.1X was designed by the IEEE in the year
2004. This specialized authentication framework was devel-
oped for deployment in both type of environments wireless as
well as wired LANSs. This 802.1X port-based NAC (Network
Access Control) framework is based on the EAP (Extensible
Authentication Protocol) [4].

In wireless communication systems, broadcasting nature
of channel demands more sophisticated authentication tech-
niques for providing the security in communication. As there
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Abstract

In the current scenario of vehicular communication, it is very
difficult to believe that the aggregated packet of information is not
malicious. The algorithm is developed to allocate probability to
the packet transmitted by the cluster head depending upon, the
number of vehicles involved in creating a clustered information. The
aggregated packet with the highest value of probabilistic correctness
is considered by the receiving-end cluster head when multiple
packets of similar information with related timestamps are received.
The performance of the technique is tested under varying vehicular
densities and data-sending rates. This scheme provides robust
aggregation performance in comparison to the existing state-of-the-
art structured and structure-free aggregation techniques.
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Structure-free vehicular ad-hoc networks (VANETS)
exchange information through roadside units (RSUs)
using IEEE 802.11p at 5.9GHz. To make the journey
experience safe and secure for the user, we need
to ensure real-time information to road users on the
highway or city scenario (S Al-Sultan et al., 2014;
Schoch et al., 2008). Figure 1 indicates the basic
communication module used for the propagation of
information of the cluster to the end user. Cluster is
required to overcome the issue of message storm in
VANETs (Bali et al., 2014; Dietzel et al., 2014; Kumar
et al,, 2019). There exist many routing protocols in
mobile ad-hoc networks, but they are not directly
applicable to VANETs (Sharma and Kumar, 2016).
Researchers contributed to the area of structured
aggregation (Bilal et al., 2014; Wischhof et al., 2003)
but it does not find its scope in real-life situations.
Smart data aggregation method aggregates on the

Aggregation, Broadcast storm, Information dissemination, MANET,
Structured aggregation, Structure-free aggregation, VANET.

basis of vehicle direction, road speed limitation, and
duplicate packet removal, but the mechanism does
not support effective utilization of bandwidth (Allani
et al, 2018, 2020). Data dissemination based on
map splitting is created by building zones of rele-
vance and extracting related data, but the basic
issue of broadcast storm is not addressed (Allani
et al., 2018). There were contributions in the area
of structure-free aggregation, wherein there is a
dynamic mechanism to propagate packets and
make information available to the users through
improved forwarding delay (Molina-Gil et al., 2014;
lbrahim and Weigle, 2008; Kumar and Dave, 2013).
The information-centric networks are being replaced
to ensure efficient communication in terms of
efficient delivery and address the trust management
issues of the network (Rathee et al., 2020). Another
mechanism where a trust evaluation matrix is

© 2020 Authors. This work is licensed under the Creative Commons Attribution-Non- 1
Commercial-NoDerivs 4.0 License https://creativecommons.org/licenses/by-nc-nd/4.0/
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Abstract

Winless sensor network (WSN) is developed as a network of sensors, which engage in
sensing and transmitting the data to the sink node. The constraints, such as energy, mem-
ory. and bandwidth insist the rescarchers to develop an efficient method for data transmis-
sion in WSMN. Accordingly, this paper introdoces a data aggregation mechanism based on
query processing, Wevelet-based Least Common Ancestor-5liding window (W LCA-SW).
The encrgy-loss and memory-crisis is well addressed wsing the proposed WLCA-5W
through the successive sieps of guery processing, duplicate detection, dats compression
using the wavelet transformation, and data aggregation. The proposed WLCA-SWA is
developed with the inegration of the weighed sliding window and Least Common A nees-
tor (LCAJ, which enables the energy-awan: aggregate query processing and de-duplication
such that the duplicate meords ane detected potentially prior to the communication of the
senzed data to the sink node. It is prominent thet the weighed sliding window is the exten-
sion of the existing time-based sliding windows. The effectivencss of the proposed aggre-
gate processing approach is evaluaed based on the metrics, such a5 number of alive nodes,
data reduction rate, data-loss percentage, and mesidual energy, which is found to be 33,
B3%, 8.222%,. and 006107 at the end of 1000 rounds using 150 nodes for analysis. Momro-
ver, the proposed method has the minimum aggre gation ermor of 003, when the analysis is
performed using 30 nodes.

Keywords Wineless sensor networks - Least Common Ancestor - Data aggm gation -
Energy-constraint - Cruery processing
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ABSTRACT

Diabetic Retinopathy is disease of eye that causes injury to the retina and it
may ultimately lead to absolute loss of sight. Tests which detect the diabetic
retinopathy like visual acuity examination, pupil dilation, and Optical
Coherence Tomography (OCT) are time- intense and affects patients too. Fuzzy
inference based model allows intelligent system to examine the patient and
then infers a conclusion. The proposed fuzzy expert model deploys 9 Input
Parameters (Intra ocular pressure, visual field, glucose level in blood, high
density lipoprotein, low density lipoprotein, hemoglobin, Glycated sugar,
blood pressure and Triglyceride). In this model, expert system recognizes the
normal eye, diabetic retinopathy (Severe), diabetic retinopathy (moderate)
and diabetic retinopathy (Mild) on the behalf of these 9 Parameters. This
technique has efficient low computational costand has comparative outcomes
to those of the ophthalmologist having 88% accuracy.

KEYWORDS: Fuzzy Expert System, Diabetic Retinopathy, FIS

L INTRODUCTION

The therapeutic examination of an infection possibly will be
a main trouble in this world. With new advances in
therapeutic engineering and totally different managing
structures that are most preferred by bringing into play
artificial intelligence (AI) strategies [1]. Artificial intellect
has completed an active investigation which incorporates
with fuzzy logic, artificial neural networks (ANN) and genetic
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Abstract

The frequency-modulated continuous-wave radar is an ideal choice for autonomous vehicle
and surveillance-related industries doe to its ability to measure the relative targes- velocity,
target-range, and target-characterization. Unlike conventional microwave radar systems,
the photonic radar has the potential to offer wider bandwidth to attain high range-resolution
at low input power mquirements. Subscequentdy, a frequency-modulated continuous-wave
photonic-radar is developed to measure the tarpet-range and velocity of the automotive
mobile targets concurrently with acceptabke rang resolution keeping in mind the needs of
the stae-of-the-art autonomous vehicle industry. Furthermore, the target-identification is
also an important parameter to be measured to enable the futuristic autonomous vehicles
for the recognition of the objects along with their dimensions. Therefore, the reported work
is extended to characterize the target-objects by measuring the specular-reflectance, dif-
fuse-refiectance. the ratio of horizontal-axis to vertical-axis. refractive index constants of
the targets using the bidirectional meflectance distribution function. Furthermore, the reflec-
tance propertics of the target-objects are also measured with different operating wave-
kengths at different incident anglkes to assess the influence of the operating wavelength and
the angle at which the radar-pulses incident on the surface of the targets. Morcover, to vali-
date the performance of the demonstrated work, a comparison is also presented in distine-
tion with the conventional microwave FMCW-RADAR.

Keywords FMCW - Photonic-radar - RADAR - LRCS - BRDF

1 Introduction

Recent developments in sensor technology, imaging. radar, light detection and ranging.
clectronics, and artificial intelligence have enabled the state-of-the-art autonomous vehi-
cles (AVs) to provide significant services including collision avoidance, blind-spot moni-
toring, lanc departure wamning. or park assistance (Bimbraw 2015: Self-Driving Cars
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* ABSTRACT Recent developments in the state-of-the-art Intelligent Transportation Systems enable
autonomous vehicles to offer significant safety services to take appropriate and prompt actions to avoid
any probable unfortunate road-hazard. As the utmost functions of the advanced driving assistance system-
equipped autonomous vehicles governed by the equipped radar, therefore, the radar system should have
the ability to track multiple-targets accurately with high radar-resolutions. Unlike the microwave-radar,
the photonic-radar comes out as an attractive candidate owing to provide wide-spectra to attain improved
and precise radar-resolutions at low-power requirements along with extended target-range even under
severe atmospheric fluctuations. Therefore. a linear frequency-modulated continuous-wave photonic-radar
is developed in this work to carry out a radar cross-section-based tracking of multiple mobile-targets in the
presence of fog, cloud, and rain. Besides it, some complex real-time traffic-scenarios consisting of multiple
mobile-targets make the target-detection, data-association. and classification processes more complicated.
Therefore. this woek is tested for different multiple-mobile targets in different complicated traffic-scenarios
modeled by using MATLAB™ software. The performance of the demonstrated photonic-radar is assessad
through the power spectral density and range-Doppler mapping measurements. Furthermore, a comparison of
the developed photonic-radar is also established with conventional microwave-radar to present a comparative
anmalysis.

: INDEX TERMS Atmospheric fluctuations, microwave-radar, photonic-radar, radar cross-section.

1. INTRODUCTION AV-related industries are looking for altemative approaches
Recently. the demands of the photonic-radar (PHRAD) to enhance the accuracy of self-driving vehicles with pro-
technology sugments significantly in the arena of smarn longed detection-range at low-power requirements [6], [7].
autonomous transporiation. surveillance, and navigation- For the last few years, the photonic-radar technology proves
related applications owing to provide wide-spectra to to be an attractive candidate for intelligent transportation
attain improved and precise radar-resolutions. Especially in systems (ITS), remote-sensing, and other related surveillance
Autopomous Vehicle (AV) industry, the laser-driven radar industries [8]-{11]. On the other hand. the existing advanced
is being implemented to offer numerous substantial services microwave-hased surveillance and navigation systems are
including lane-detection, collision-evading. multiple target- limited to a marginal accuracy-range, espacially in the pop-
detection. blind-spot monitoring, and park assistance [1], ulated areas at high frequencies [12], [13]. Keeping in mind
[2] to enable the self-driving vehicles to respond promptly the current requirements of the advanced AVs. the importance

to avoid unfortunate road-hazard [21-{5]. As a of of the -modulated continuous-wave

ic-radar
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Abstract

In this paper, a new method of image upscaling along with de-blocking of compressed
images has been presented. In the case of highly compressed images, there is a high
probability that these images may coniain the noise in the form of blocking artifacts. In
this presented work, a spatial domain-based approach has been suggested with two roles,
one of which is to process the image for reduction of compression-based blocking
artifacts and other is to upscale the low-resolution image to high-resolution image. Image
upscaling is one of the implementation techniques of image super-resolution (SR). It is a
type of SR where only a single image-based SR is being implemented. In the proposed
technique, image de-blocking along with interpolation based super resolution has been
developed in the spatial domain, therefore it is a practical and realistic method. The results
of the proposed method in the form of quality metrics like PSNR, MSE and MSSIM have
been compared with other methods of interpolation along with de-blocking method.

Keywords Image upscaling - Image interpolation - Image de-blocking - Super resolution - High

resolution - Low resolution

1 Introduction

In recent years the multimedia content of data 1s exponentally increasing and the content of
this data like videos, images etc. i1s mainly stored in downscaled and compressed forms. In this
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Abstract

Various methods are available to compute kinematics and dynamics in the case of spatial mechanisms. These methods
are cumbersome and laborious for large and multibody spatial mechanisms. The bond graph technique is a powerful
alternative tool for modeling. A four-link closed-chain 3R2S (3Revolute 2Spherical) spatial mechanism stands out
among the other four-link closed-chain spatial mechanisms due to its ability to be used in a number of applications. The
main aim of this paper is to compute the inverse kinematics of the mechanism using the bond graph structure of the
system. In this paper, modeling of a four-link closed-chain 3R2S spatial mechanism has been conducted using a
multibond graph approach. Inverse kinematics of the spatial mechanism, under various applications, has been directly
obtained from the bond graph modeling. MATLAB coding for simulation has been done directly from the multibond
graph without explicitly deriving system equations. The simulation results have been analyzed and discussed using

various plots.
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kinematics, bond graph, spatial mechanism, modeling, simulation,
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Abstract

For modeling dynamics of mechanisms, various classical formulations are available in the literature. The equations of
dynamics given by various classical formulations can also be derived from the bond graph. The bond graphis a
convenient graphical representation for modeling dynamics of physical systems in multi-energy domains.

In this paper, various alternative causality assignment procedures in the bond graph are used to derive different
classical formulations such as the Lagrange’s equations of the first kind (with multipliers), Lagrange’s formulation of the
second kind, and Hamiltonian formulations. An example of the quick return mechanism has been modeled using the
bond graph technique, and various alternative causality assignment procedures are applied to derive the various
formulations. Simulation coding has been done using MATLAB and results have been analyzed and discussed. The
purpose of this paper is to show how the various formulations can be obtained from bond graph using various

alternative causality assignment procedures.

Keywords

classical formulations, modeling, system dynamics, bond graph,
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Abstract-In this article, optimum generation scheduling drawback is resolved using hybrid meta-heuristic algorithmic
rule known as the Particle Swarm optimization and Gravitational Search Algorithm-Explore (PSOGSA-E).The
objective of optimum generation scheduling (OGS) is to abate the general generation charges whereas satisfying the
diverse restraints, once the essential load request of an power system is provided. The POSGSAE is used for 3 diverse
test benches for determination the OGS with varied load demands. Parenthetically the efficaciousness of PSOGSA-E to
resolve OGS drawback results was compared with different existing algorithms.

Keywords—PSOGSA-E; optimum generation scheduling; transmission loss

I.  INTRODUCTION
In the recent modem world electric power contains a crucial role to suit numerous necessities. So, i's most importance that

generated electric power is transferred and distributed with efficiency to meet the necessity. The foremost necessary downside
within the designing and operating electrical power generation system is the economical load scheduling of all generators in
every system to satisfy the required demand. In OGS problem, the ultimate goal is to minimalize the operative charges of the
generation system, while fulfilling the specified load demand. Additionally, different operational constraints of the system have
to be taken care of. Common methods to resolve OGS problem embrace the applied mathematics methodology, gradient
methodology, lambda-iteration & Newton's methodology [17].
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Abstract Abstract:

) Amalgamation of Re-Charging and Load Balancing are introduced here to overcome the problem of quick battery energy
Document Sections depletion and jamming in Wireless Sensor Networks. The primary approach (Re-Charging) is to maintain the desired energy

I. Introduction level at each node in the network. The second method guarantees jamming-free communication in the network. To maintain the
required energy level of the nodes, the SenCar visits the chosen anchor point along the pre-defined trajectory. At the chosen
Il. Related Work point, SenCar tests all the nodes within its coverage and re-energize all the nodes that have the energy level below the
- threshold value (3 Joules). Then, the SenCar moves on to the next anchor point and so on until the pre-defined trajectory
Ill. Systems Descriptions for
completes. Finally, the implementation of the proposed mechanism proves the performance enhancement of Wireless Sensor
Proposed Approach

Networks in terms of Throughput, Energy Level, and Packet Delivery Ratio.
IV. J-ERLB (Proposed Model)

V. Simulation Results and Published in: IEEE Access ( Volume: 8)
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Abstract

Construction of structures on expansive soil is highly nsky due to its susceptible behavior towards differential
settlements. Different soil stabilization techniques including soil reinforcement have been adopted to improve the
properties of the unsuitable soils. In this present study. randomly distributed jute fibres have been used to improve
geotechnical propertics of expansive soil collected from South Delhi (India). California Bearing Ratio (CBR) tests were
carried out on the expansive soil blended with jute fibres. Jute fibres of length 10 mm and 30 mm were included in
different percentages viz. 0.25, 0.50, 0.75, 1.00, 1.25 and 1.50 by the dry weight of the soil. The test results indicate that
the inclusion of randomly distributed jute fibres significantly improves the CBR value of the soil. The Optimum value of
fibre content is found to be 1.25%. An improvement of 226.92% in CBR value of the reinforced soil as compared to
unreinforced soil has been observed at the optimum jute fibre content. Since Jute is agricultural waste, the present study
provides a cost-cffective solution to problematic clavey soils.

Keywords: Random Inclusion; Jute Fibre; California Bearing Ratio; Expansive Soil; CBR Value.

1. Introduction

Infrastructure development like buildings, roads, bridges etc. on expansive soil is a challenging job for Civil
engineers due to 1ts swelling and shrinking nature in wet and dry conditions respectively. Nearly 20% of total area in
India is covered by black cotton soils. Due to the changes in moisture content, these types of soils exhibit much
variation in swelling. compressibility; shear strength and results in failure of structures. Therefore, certain properiies
of these types of soils require improvement. Among different proven techniques chemical stabilization using lime or
cement is one of the technique to improve soil properties [1-3] but soil reinforcement is reliable and effective
technique to improve properties of fine grained soils. The established methods of soil reinforcement include metallic
strips, bars, geogrids, geotextile or fibres. The reinforced soil obtained using ideally inextensible inclusions like
metallic strips or bars is known as reinforced earth [4] whereas that obtained using ideally extensible inclusions like
geogrids, geotextile or fibres is known as ply-soil [5].

The stress deformation behavior is different in these two types of reinforced soils. The reinforcement using
metallic strips, geogrid or Geotextiles increases tensile strength of soil in one particular direction. Despite the fact that
the role of tensile stresses may be considerable but there may be possibility to develop planes of weakness at soil-
reinforcement interface. Random mixing of fibres with soil is also considered as more effective soil reinforcement
technique [6-8] and is quite similar to that of admixture stabilization. Fibres in this technique are simply added and

* Corresponding author: snjvbansal67 @gmail.com

E’ http://dxdoiorg/10.28991 /cej-2020-03091539

i© 2020 by the authors. Licensee C.EJ, Tehran, Iran. This article is an open access article distributed under the terms
§ and conditions of the Creative Commons Attribution (CC-BY) license (http://creativecommons.org/licenses /by /4.0/).

1180


Highlight

Highlight


Available online at www.CivileJournal.org

Civil Engineering Journal

Vol. 6, No. 10, October, 2020

Preliminary Amplification Studies of Some Sites Using different
Earthquake Motions

Manish Bhutani **, Sanjeev Naval *
* Assistant Prafessor. Department of Civil Engineering, DAV Institute of Engineering and Technology, Jalandhar, Punjab, 144008 India.
* Associate Professor, Department of Civil Engineering, DAV Institute of Engineering and Technology. Jalandhar, Punjab, 144008 frdia.
Recewved 28 January 2020; Accepted 24 August 2020

Abstract

Stability of infrastructure during carthquakes demands ground response analysis to be cammied out for a particular region
as the ground surface may suffer from amplified Peak Ground Acceleration (PGA) as compared to bedrock PGA causing
instability. Many studies have been carried out the world over using different techniques but very few studies have been
carried out for the northern part of India, Punjab siuated at latitude of 31.326° N and longitude of 75.576° E, which is
highly seismic and lies in seismic zone IV as per 15:1893-2016. In this paper 1-D equivalent non-linear ground response
analysis has been conducted for sixteen sites of Jalandhar region, Punjab (India) by using five carthquake motions. Input
ground motions are selected from the worldwide-recorded database based on the seismicity of the region. Based on the
average SPT-N values, all the sites have been classified as per the guidelines of National Earthquake Hazard Reduction
Program (NEHRP). Shear modulus (G) was calculated using correlation between G and SPT-N Value. The ground
surface PGA varies from 0.128 1o 0.292 g for the sites of Jalandhar region with Amplification Factor values varying from
1.08 to 2.01. Hence the present study will be useful to the structural designers as an input towards suitable carthquake
resistant design of structures for similar sites.

Keywords: Ground Response Analysis; Shear Modulus; Peak Ground Acceleration (PGA).

1. Introduction

The Indian Subcontinent has been witnessing the damaging Earthquakes since ancient times. The movement of
Indian plate against the Asian plate at a rate of 47 mm/yr. [1]. Approximately is the main reason. Kramer and Steven
(1996) [2] highlighted that though seismic waves generally travel several kilometres in rock but a few meters in soil,
yet the soil plays a very important role in determining the characteristics of ground motion and its analysis. Ground
response analysis is used to predict ground surface motions for development of design response spectra, to evaluate
dynamic stress - strain for evaluation of liquefaction hazards and to determine the earthquake induced forces that can
lead to instability of earth or earth retaining structures. In major part of Haryana state, carved out of the former state of
East Punjab. the studies conducied by Puri and Jain (2015) [3] highlighted that codal acceleration values are found to
be very conservative, and the local site conditions like the topography, nature of bed rock and the geometry of the
deposits are the primary factors that influence the local modification of the wave motion between the bed rock and soil
outcrop and have a profound influence on the ground response during an earthquake.

In North India, Himalayan and Kashmir region also has experienced many events of magnitude more than 8 during

* Corresponding author: manish_0220@yahoo.com
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Assessment of Seismic Site Response and Liquefaction Potential for Some
Sites using Borelog Data

Manish Bhutani, Sanjeev Naval
Abstract

Assessment of Liquefaction susceptibility of soil is very important aspect of disaster risk reduction for a particular region.
The present research is an investigation to find out the liquefaction capability for the sites of Jalandhar and its surrounding
region, Punjab (India) using semi empirical approach of |dris and Boulanger. Initially, the response of Ground has been
analyzed with the help of DEEPSOIL software for evaluating the maximum ground acceleration values (PGAgg) at surface
using five earthquake motions of magnitude, M = 6.0, 6.8 and 7.3 selected from worldwide recorded database based on
seismicity of the region. The investigated PGA values ranges from 0.196 g to 0.292 g for the sites under investigation. Soil’s
potential against liquefaction for 45 locations has been carried out using PGAgg results so obtained. It has been observed
that eighteen sites out of forty-five are found to be susceptible to liquefaction. In order to help structural designers and
geotechnical engineers for the preparation of realistic plan towards disaster risk reduction for the region, PGAg g contour
map of obtained results and liquefaction hazard maps for earthquake of magnitude 6.0 and 7.0 has been prepared on
geographical information system (GIS) platform using QGIS software.
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ABSTRACT

The service quality has become the only weapon in the hands of the service providers in this competitive
environment. Every consumer prefers only to the enterprise that gives best services to the consumers because
best services lead to more satisfaction and helpful to build the trust of the customer in the enterprise. Earlier
Life Insurance Corporation of India was having monopoly over the insurance market but dfter the
deregulation of insurance industry, it has to focus more on service quality to maintain as well as gain the new
customers. The aim of the study is to identify the factors affecting service quality in Life Insurance
Corporation of India. An instrument is formulated to collect the data from the policyholders of LIC in Doaba
region (Jalandhar, Kapurthala, Hoshiarpur and Nawanshahar districts). Data has been collected from 500
policyholders of the selected area. The tools used for the analysis are descriptive and factor analysis. The
main findings of the study showed that there are six factors i.e. responsiveness, reliability, assurance,
comfortable, empathy and tangibility that are helpful to determine the importance of service quality in LIC.

Keywords: Service Quality, Life Insurance, Perception.
INTRODUCTION

Insurance provides protection not only to the person but also to
the family from any type of risk that may arise any time to the
most valuable asset that is Human life. Life insurance is done
for various reasons e.g. future safety, savings and tax benefits
etc. As earlier, life insurance business was the monopoly of
LIC, therefore there was no problem in the market. But after
liberalisation of insurance sector, competition has increased
manifold. The private players entered into the market with new
products, innovative ideas. With this, the consumers became
more aware and more demanding.

Every company has to work hard to fulfil the increased
demands of their customers. There is a need to know more
about their customers to keep them satisfied and loyal.
Although there is increase in competition with the opening of
the sector, but still the major portion of the population is
untapped. So, to capture the market’s large share, every
company has to use its strategies more tactfully and it becomes
possible only with the application of CRM strategies in the
market. CRM strategies should be more lucrative to attract
more customers towards the company to retain the customers
for long term. In order to retain the customers for long term,
the first thing that every company should do is to provide
qualitative services to the consumers, it will leave positive
impact on the policyholders directly. Therefore, to sustain
within the market, service quality becomes a most critical
component of competitiveness for Life Insurance Corporation
of India. Service quality means to deliver superior quality
services to the customers than the private players.

But the organisations face difficulties in measuring the quality
of services offered to the customers. As compared to the
quality of goods, the estimation of the quality of services
offered by the organizations is troublesome because of the
three one of a kind highlights of administrations wviz.

elusiveness, heterogeneity, and indivisibility. The present study
is an attempt to measure the effect of various factors of service
quality that will help the LIC to capture the market, build
positive reputation and increased profitability.

LITERATURE REVIEW

Vikas Gupta (2010) made a study to know the relevant
dimensions of the service quality and to compare the service
quality perception of customers in public and private life
insurance companies. The study included five dimensions of
the service quality like reliability, assurance, responsiveness,
empathy and tangibility. As per his findings, public insurance
company has high significant quality perception among the
insurance customers as compared to the private limited
companies. (1)

Dr. H. S. Sandhu and Ms. Neetu Bala (October 2011) stated
that in this competitive world, service quality is very
important. LIC, earlier although havjng monopoly in life
insurance business has provided a benchmark in service
quality. The study measured the customers’ perception towards
life insurance service quality by applying a framework
developed by Suresh Chandar et al. (2001). The paper also
investigated the relationship between service quality
dimensions and client’s overall assessment of life insurance
service quality. It uncovered that from the list of seven factors,
three i.e., Proficiency; Physical and ethical excellence: and
Functionality have huge effect on the general service quality of
Life Insurance Corporation of India. Administrative
ramifications and suggestions for further research had also
been discussed. (2)

Dr. Harish B. Bapat, Dr. Vishal Soni and Dr. Ritu Joshi (April
2014) studied the product offerings of largest public sector life
insurance Company Life Insurance Corporation of India and
the private giant ICICI prudential life insurance company Ltd
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With the advent of technology. world has globalised and every information is
available at the click away. Markets are now custonier centric and all facihinies are
being given at the ease of customers, Online shopping. electronic payment facaliny.
customised products are few examples that are worth to be mentioned. It has been

aptly said that “the consumer is the King of the matket”. Different people have
different opinion about the various brands of products available m the markes
Talking particularly about apparels segment: there is a sea change m the ‘apparel
style, preferences and choices of the people. In fact. there 13 a difference in choice
of apparels based on age. gender. religion. status. customs and traditions as well In
this paper an attempt has been made to study the perception of youth fowards
branded apparels. Also. it aims to find whether there is any association between
shopping behaviour of the youth and branded apparels based on their age and
education. The population of the study is Ludhiana City. which 1s Manchester of §
India and hub of hosiery and woolen industry. The sample size taken is 350
respondents belonging to age group of 16years to 29 years. The opmion of the
respondents is taken with the help of structured questionnaire and analysis 1s done
using SPSS software. It was found that the shopping behavior of vouth 1s greatly
affected by their perception towards particular brand of apparels. Only if thev
perceive a product positively. then they will buy it. But there is no difference in the
perception of customers based on gender. Also. it was found that there is no
association between the consumer shopping behavior and their age. A customer of

Article History

Article Received: 19 Ociober 2019
Revised: 27 December 2019
Aecepted: 29 March 2020
Publication: 30 April 2020

any age likes apparel shopping. Further. there 15 no association between the
customer shopping behavior and their educational qualification. A youth of any
educational back ground prefers to buy branded apparels.

Keywords: Consumer Percepriol, Constiner, Youth.

: 3 INTRODUCTION

In today's era “Clothes market a man”, since
apparels define the personality, education. behaviour
and way of thinking of the people. The fashion
industry is the fastest growing industry in the world.
Also.- fashion industry in India has been
experiencing an explosion due to considerable
Published bv: The Matringley Publishing Co.. Inc.

dynamic nature and fashion consciousness among
the consumers especially youth of today. They want
apparels of different styles and for different
occasions too. There has been a paradigm shift
towards branded apparels. Consumers buy branded
clothes not only to enhance their personality but also
for social dignity and association. They are looking
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ABSTRACT
Trade among countries is very imporiant as it helps in development and maintaining
refation wmaong the involved countries. India's trade relations with Pakistan are very
important because of many reasons, Before partition both the countries were one entity
but with pariition many wnwanted and bitter issues emerged between bath nations.
Issues refated o religions and Kashinir maiter are the burning political issue of both
the governments. Bul trade among both the couniries hold a special place when it comes
ter the economic development. Pasi pariition the scenario in regard 1o distribution of
natural resources has changed completely, as earlicr all the natural resowrces belonged
to one country bul afier partition things have changed. The produets for which the
country was self-dependent were divided with the paviition, now hoth the countries have
to mport froni each other and it costs then w lot. There were many complications which
were the products of the political disturbance among both the countries. There were
times when there was no trude among boih the countries. So, the paper studies the
import of India from Pakistan, il also takes into consideration the projected growth
rutes for different imported itenis in times to come.
Key words: trade. Liberalisation, Perceptions, india, export, pakistan
Cite this Article: Anil Soni and Paul Shair, An Analytical Study of India’s Import from
Pukistan in Post Liberalisation Period. International Jowrnal of Management. 11(11).
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1. INTRODUCTION

From being neighbour’s to sharing the same past, history and social economic circumstances
these two countries also share same bitter experiences and most are political. These relations
are built on the natural similaritics and are not developed out of any need or necessity. There is
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ABSTRACT

Trade is quintessential for naiions around the globe, as i helps in economic
prosperity and maintaining covdial velations amongst the involved countries. India has
twade relutions with many countries but its bifateral trade with Pakistan holds great
significance because of several reasons, With partition, nuny resources were divided
among belh the conntries, leaving them dependent on each other jor several prodicts.
Pakistan s major exports to India include vegetahle products, textiles, div dates, rock
salt, cement, leather, surgical instruments, carpets, and gypsun. While India's major
exports to Pakistan consist of cotton, orgainic chemicals, dves and pigmeits, machinery,
pharmacentical items, teas and spices, won and sieel and plastic goods. Since 1947,
hotl countries have witnessed cordial av well ax cstranged wrade relations, ihere have
heen severul accasions where due o political tensions no trade has laken place, Trade
has occurred between the twa naifons thraugh various formal and informal channels,
This paper will study the Indin's export to Pakistan in the post liberalisation era and
will also diseuss the futwre profection of trade betwveen the nva mations

Key words: trade, export, india, Pakistan, economic. SAFTA
Cite this Article: Anil Soni and Parul Shair, An Empirical Study of India’s Export with
Pakistan, International Jowrnal of Advanced Research m Enginecring and Technolosy,
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1. INTRODUCTION

For the economic prosperity ol developing countries, international trade holds an important
place. In carly stages of development, foreign exchange and capital goods are very important
mputs, especiully for developig countries. It promotes capital formation and helps in cfficient
allocation of resources and reaps the beaetits ol internul and externul economies. Cairncross
remarhs that foreign trade provides the urge 1o develop, the knowledge and experience that
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Abstract:

The tremendous growth of sman phones has opened door of opportunities for marketers 10 marke! their product and services
eastly through mobile Dhenes Consumers are attracted towards the mobile marketing as enhancernent uf usage of smart
Phenes They are more Cunscious about knewing all the trends and technology and accepting them in their danly lives This
> due w the reason that they get 1o know about each product and services on their phones via SMSs, emails, various apps,
eic. This paper shows o Mudy emploss w analyse the relationship between demographic factors un the mobile marketing
For the study. authors collected the data USIng a structured questionnaire The study involved 102 respundents of vanous
“4¢ group. gender and ditterent qualification i order to have 2 unbiased evaluation The study aims to evaluate the mobile
marketng impact based on the determined factors analysis. Dunng this srudy, it 15 observed wnsumers have positive
Attitude towands mobile marketing but vompanies should focus on Improving strategics

Kevwords: Mobite Marketing, Smart Phones, Technoiogy.,

1. Introduction

In today’s world. technology influences our eulrure more than ever. Marketers have noticed for this trend and have move
o Lo more techniques. Focusing a message on the individual customer is Teplacing the more impersonal. mass messaging
technigues. They are play ing a vital role in our |ives, Today, maximum people are using mobile phones or car sav android
mobile phones. Mobi e marketing begins with the mobile intermet seivice. Mobile marketung is a way of markeung through
wireless networks. I refers to the process of marketing when done through mobile phones. As Jefined by Andreas, Mobile
Markeung is ~any markeling activity conducied through an established nerwork to which Lonsumers are constantly
tunnected using a personal mobile device "Mobile marketing 1s a marketing approach that sees brunds and businesses using
< variety of technigues 10 promote their business, brund. product or service directly to mobile users. We have alsg shifted
frem using mobile phones witha limited set of features, 1o using smart phones that themselyes arz capsble of more with
each update, now also cumplemented by the addition of 1abler devices, and sman watches.
But as the technology has developed, and the reach and use of mobile phones has grown, The figurz | shows the graphical
representation of the most preferred mobile marketing tool used by the smartphone users and has ex pandeg

10 include
s text messages, emauil, mobile websites, voice-valls, und more recently mobile apps,

® tictie i

@ Mobie Advensement

® Cine

Figure I Graphical representation of the most preferred mobile marketing ool used by the smartphone wsers
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« Unmposiies sintered by microwave and conventional methods.
& Micrvamve sintered samples have bigher density, hardress and biaactivity.
# Silica enhances the grain growth.

= Microwave processed samples showed high pH change in S8F solution.
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The compesites of different compositions of 70Sr-HA x¥n [(30.x% were prepared by two different methods:
conventional sintering and microwave sindering. XRD charmcierized the prepared samples for phase idendifica.
thon, FTIR and Raman for functional growps, SEM for microstnactoure, bardness for mechanical properties. X-my
diffraction studies showed that multiple phases were present in all the samples. The values of density and
hardness of apatite composite samples siniered by microwave processing were higher than the apatite oom posdie

samples sintered by the conventional method. Microwave sintered products showed maore wniform and higher
grain growth in comparison o conventiooally sintered products. In vitre bdoactivity of the synthesized com-
posiies was assessed by the SBF immersion method. 1t was observed that the bimactvity of the micnomwave
processsd apatite was better than the conventionally processed apatiie.

1. Introduction

The calcium phosphate group constitutes the largest and most sig-
nificant inorganic part of bones and dentine materials [1]. Synthetic
calcium phosphate resembles natural bone materiak, chemically and
crystallographically. CaHPOy 2H20, Cag(POq)e and CagoPOqs{0H),
et are the different phases of Calcium phosphate [2]. Among these. the
main focus is owards A, Cagg (PO )e[0H} as it constitutes 60-65% as
a main morganic part of the matral bone [3]. Due to its chemical
resemblance with bone and biofunctional properties such as biowdivity
and biocompatibility, HA can be used for bone applications because it
can be sdowly substitsted by natural bone after implantation [1]. The
hexagonal structure of HA comprises of complexes of orthophosphates

* Corresponding awther.

E-mail addrese deanricpiaigmail.com (AP Siogh).

hitps://dod g 1 0. 1006 maiche mphys. 2021, 124532

tetrahedna and Ca®* ions [5]. Cabeium and phosphate are key compo-
nents of the mineralived matrix, acting as the calcium reservoir and
plays a vital role o maintain calcium homeostagis across the body [6].
The: chemical composition of HA is nome-stoichiometric as it is cabciom
deficient with a male ratio of Ca/P of 1.67. When it was implanted with
the bone, it takes sodium, rinc, magnesium, iron, and carbonate from the
body Auid dise to bone metabolism [7]. Inspite of these uieful properiies
of HA, its use is still Hmited to a non-load bearing area such as powders,
ooatings, and porowns scaffolds doe to it poor mechanical properties and
i wiva bioactive properties [E]. The possibility of using HA ceramic as a
load-bearing implant is entirely dependent upon the availability of
properly sintéred hydrocyapatite with improved mechanical properiies
[9].
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ARTICLEINFO ABSTRACT

Keywords: In cwrent work, authors used a single-step spin coating method to fabricate CH3NH3Pbl; and
DOP'":?] CH3NH3Pb 97Hg o313 perovskite thin films. The influence of Hg doping on optical and structural properties has
Crystallinity

been investigated systematically. XRD, SEM, and UV-Vis spectroscopy have been used to characterize their
structural, morphological, and optical properties. Also, Rietveld refinement has been used to investigate the
detailed structural parameters. Morphological analysis unveil crystallinity enhancement and change in surface
morphology with Hg doping in the pristine CHzNH3Pbl3 perovskite. The bandgap of Hgl, doped perovskite was
found to be ~ 1.56 eV, which is ideal for photovoltaic applications. A lower value of lattice strains and stacking
faults for doped perovskite also make this material composition ideal for perovskite solar cell applications.
UV-VIS spectroscopy has shown the enhancement of absorption energy for 3% Hgl, doping in pristine perov-
skite. These outcomes open up the entrance of different perceptiveness of transition metals to terminate the lead-

Optical properties
Lattice strain

free scheming of novel shielding materials with innovative photovoltaic properties.

1. Introduction

Hybrid lead (Pb) halide perovskite materials have emerged as a
crucial point in optoelectronic research. Benefitting from wide absorp-
tion of light, tunable bandgap, efficient photoluminescence (PL) and
higher absorption coefficient (), they have shown desirable optoelec-
tronic and photovoltaic (PV) properties [1-5] Generally, hybrid perov-
skite solar cells (PSCs) exhibit outstanding power conversion efficiencies
(PCE) exceeding 22% [6.7]. Out of numerous hybrids lead halide
perovskite: methylammonium lead iodide (CH3NHsPbls), with a
bandgap of about 1.50-1.60 eV has so far been widely used as a light
harvester in solar cells. Unfortunately, Pb contained hybrid perovskites
are toxic and less stable. To overcome such restrictions, numerous
studies were performed and reported [8]. However, new combinations
of cesium (Cs) and formamidium (FA) based perovskite material pro-
duced high-performance devices along with advanced stability under
ambient conditions [9.10]. Besides this, the substitution of some ele-
ments in CH3NH3Pbl; makes it feasible that controls structural,
morphological, optical, and electronic characteristics prominent for the
development of PSCs with high stability and performance.

* Corresponding authors.

Surprisingly, much less attention has paid to the substitution of Pb by
other divalent elements. Another group 14 elements (Sn** and Ge*")
belongs to a similar group of Pb?" considered and the most promising
replacement for Pb [11]. However, Pb free Sn and Ge based perovskite
solar cells (PSCs) have shown inferior PV performances as compared to
Pb based PSCs along with poor stability [12,13]. Hence, considering the
toxicity of Pb, doping of metal ions (Zn?*, Mn?*, Cd** etc.) into lead
halide perovskites is a general and effective approach to reduce toxicity
and obtained distinct optical properties [14,15]. It has been observed
that structural deformation takes place on doping of divalent material
for Pb>* and also affects the optical properties of lead-based perovskites.

Muscarella and his co-workers clearly show that the shape size and
orientation of different elements of perovskite has a wide impact on its
optoelectronic properties [ 16]. Although, doping of metal ions makes no
alteration to crystal system & basic properties of host material [17]. No
doubt, dopant strategy has emerged as one of the influential techniques
for altering key characteristics of halide perovskites and this makes them
as famous materials even more striking for real application.

Besides this, the film morphology of the perovskite layer has played
an important role in the absorption of light. The rate of light absorption

E-mail addresses: ashw.chauhan@gmail.com (A. Kumar), surya@pu.ac.in (S.K. Tripathi).
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Structural, Optical and Thermal Properties of PVC/ Polyaniline
Composite Thin Films
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Free-standing thin films of polyaniline (PANI) with polyvinyl chloride (PVC)
were synthesized and studied for variations in the structural, optical, and
thermal properties with changing polvaniline concentration in the composites,
Fourier transform infrared spectra show interactions between polymeric
entities. XRD shows an increase in peak intensities with polyaniline with an
exception at 50% polyaniline content. SEM micrographs verify the morpho-
logical changes of the composites. The reduction in chain length of composites
with increased concentration of PANI is supported by the shift in absorption
edge of UV-VIS spectra towards longer wavelengths, A reduction in direct and
indirect band gaps and Urbach’s energy with increasing PANI concentration
was ohserved. A monotonic increase in the intensity of photoluminescence
with PANI concentration was observed with an exception for 40% polyaniline
content. The glass transition temperature (T} for PANLPVC composites
showed a slow reduction with inereased PANI concentration.

systems and defects, and leads to reorganization of
the bonds.®' Nanostructured PANI offers the
possibility of enhanced performance for the fast

INTRODUCTION
Among the wide range of organic materials

developed for a number of optical and electronic
applications, a new field of conducting polymers was
launched after the discovery of polyacetylene by
Heeger, MacDiarmid, and Shirakawa. Conducting
polymers (CPs) are similar to metals and semicon-
ductors due to their electrical and optical properties,
while retaining the properties of common polymers,
such as easy and inexpensive synthesis and flexi-
bility.'™ Polyaniline (PANI) is one of the most
promising intrinsically conducting polymers (ICPs)
as it is not only a conducting polymer but also
possesses redox activity, non-linear optical proper-
ties and paramagnetism.” The conductivity of
PANI can be controlled depending on its oxidation
states and mode of conductivity. Charge propaga-
tion in PANI is based on the movement of delocal-
ized electrons through inter-chain  conjugated

(Reosived April 28 2021; accepled August 12, 20E1)

Published online: 07 September 2021

transfer of electrons, and can be utilized for Faten—
tial applications such as supercapacitors,'*'" bio-
chemical sensors, bic-medicine and tissue engineer-
ing, "** microelectronie devices, rechargeable bat-
teries, = organic LED display devices, and
photovoltaic cells ™ PANI composites are also
utilized in catalysis and anti-corrosive coating, '~
EMI shielding , electronic packaging, and microwave
abscrpt:ian.% Huweverlf fhkjfmn%anageahility of
PANI has two limitations: the powdered form of
the polymer does not dissolve in its doped form in
any common organic solvents, and the polymer is
degraded at high tem perature, which results in poor
mechanical strength ®" An effective way to
improve the mechanical stability of ICPs is to form
their composites with nanoparticles or blend them
with other polymers that have better mechanical
properties for their intended applications than their

pristine  analogs.'™™  Conducting  polymer
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Keywords:
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Cathode material
MR

Density

TEC

Diel ectric constant
Conductivity

La,_ B Wiy, o JFeg e Oy 3= 00100200030 and 0040) perovakite fabricated by use of solid-state method
and the prepared ceramic has been characterized to find the infleence of Ba** on its themal, strectural,
dielectric and electrical behavior. Result of X-ray diffraction noticeably shows single phase crystalline
e havior and hexagonal crystal strecture. Density calculation confirmed that Ba** addition decreased
its value TGA confirm weight gain above 300 C temperature in the material. Thermal expansion ooeffi-
clent have been measured for ¥x=0.10 and 040 sample and its value & 103 = 10-%C" and
92w 107557 respactively wp o BOD °C temperature. Hectric and disleciric behavior confirmed non-
Debye relaxation behavior of the material The highest conductivity is found to be 126,44 Sem " and
14338 Sem" for x=0.10 at 600 C and 29186 %cm ™" and 34925 %m™" at BT temperature i
3= 040 which confirm that with Ba®* doping conductivity increases Activation energy falls with Ba™
comtent. Results verified that the present fbricated perovskites are suitable to be used as cathode for

intermediate temperature S0FCs.
i 221 Ekevier Lrd. All nghts reserved.
Second Intemational Conference on Aspects of Matenals Science and Engineenng ( ICAMSE 21 )L

1. Introduction

Increasing demand of energy and reduction of conventional
energy sources directed the present research to develop non con-
wentional energy sources. Substitute source of energy is solid oxide
fuel cell (SOFCs ) which is portable, clean and renewable [1,2]. Solid
oxide fuel cells produce hydrogen and also reasonahbly inexpensive,
highly efficient and low sensitive to impurites |3-7). Its effidency
iz about 60% and on heat recovery enhance to BOE |8 | Efficiency of
the cell is much affected by dectrode or electrolyte material used
in S0FCs [9-11]. Electronic conductivity more than 100 Som™?,
matched value of thermal expansion coefficientwith other compo-
nent (especially electrolyte), good chemical compatibility among
the components, higher catalytc activities, adequate pomsity and
low cost are main requirement of the S0FCs [4]. Perovskite mate-
rials like LaFeCs LaMn(k and LaColl; with suitable ion doping
are well studied cathode of $0FCs [12]. Size of Sratom is compara-
ble to La atom, therefore Sr additon in LaMnO; raise the extent of

* Carmespanding authar.
E-muil addrees: mamakammnal 233 3@gmail com (AP Singh)

hitps ;f doi orgf1 0107 G omatpr 202101 055
22147853 2021 Elsewier Ltd All rights neserved.

charge camier (electrons and holes) in Llaj.SuMnOe=: (x is less
than 0.80) (L5M) and improve the electronic conductivity [13]
On decreasing the working tempemtures, higher polarization resis-
tance and activation energy (Ea) is shown by L5M and affect the
performance of S0FCs [14] Chamge imbalance is created by substi-
tution of alkaline earth metal at La site in LaFeds: compensated
moreover by creation of Fe*" ion or Oy vacancy and thus raise
the conductivity |[15-17]. Therefore in this research work, Ba®" is
doped at La site of LaMnFeOs to synthesized new ceramic material
LajuBasMnasaFeasa Oz [x= 0,10, 020, 030, 0.40} for cathode of
intermediate termperature S0FCs and the as prepared ceramic sam-
ples has been characterzed for study the thermal structural,
dieledtric and electrical behaviour.Table 1 Table 2.

2. Experimental

Laj_sBasMnasaFeasa O3 {x=0.10, 020, 0.30. 040) perovskite
(LBMF) synthesized via solid state reaction process. 99.9% pure
Bal:, Mnd, Fex0: and Laz0: From sigma Aldrich has been used
as raw material. Powders of raw materials in stoichiometric ratio
are taken in a bottle containing zirconia oxide balls and acetone

Lsamd Inemational Conference an Aspects of Materials Sciencs and Enginesring (ICAMEE 20211
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ARTICLE INFO ABSTRACT

Keywords: A scheme of second and third harmonic generation from laser irradiated anharmonic carbon
Harmonic generation nanotubes (CNTs) embedded in silica is proposed. An intense ultra short laser pulse interacting
CN}TS o with the array of CNTs displaces its electrons. When this displacement becomes comparable to the
;Ticzrmommy radius of electrons of CNTs, the restoring force of electrons varies nonlinearly with the

displacement. As a result, plasmon resonance gets broadened and the large resonance absorption
of the laser by the electrons of CNTs occurs. The power conversion efficiency of harmonic gen-
eration due to the anharmonicity of CNTs is much higher than that due to the ponderomotive
force nonlinearity. The effect of amplitude modulated parameter on the amplitude of second and
third harmonic is studied. The high amplitude of generated harmonics can be realized with the
amplitude modulated laser as compared to ordinary unmodulated laser.

1. Introduction

In laser-plasma interaction, harmonic generation is an important nonlinear process and has attained great attention from both
fundamental and applicative points of view. It has applications in frequency up-conversion, signal processing and a valuable diagnosis
in short-pulse laser plasma experiments. Different approaches have been used by various researchers to generate the second and third
order harmonics of high power and high amplitude of the fundamental laser beam in plasma.

Second harmonic generation in planar optical waveguides was studied by Bratz et al. [1]. They developed a general formalism for
the calculation of mode generation by a planar antenna embedded in the waveguide. Harmonic generation in a self-sustained plasma
channel has been the major issue to understand among various nonlinear phenomena [2]. Rax et al. [3] studied the phenomenon of
third harmonic generation in density modulated plasma via interaction of an intense plane polarized laser pulse.

Carbon nanotubes (CNTs) and carbon nanofibers (CNFs) have recently achieved significant scientific attention owing to their
extraordinary and useful properties, such as compact size, exceptional combination of transverse and longitudinal dimensions,
exceptional tensile strength, elastic modulus and electrical and thermal conductivity [4, 5]. The study of carbon nanotubes (CNTs) is
now an active area of research in the field of nanoelectronics, which could lead to the development of advanced tech nology devices.
Due to this, nowadays various researchers have focused their research on harmonic generation via interaction of laser with CNTs
[6-14]. Akimov et al. [6] experimentally studied the generation of the second and third harmonics by femtosecond pulses of a Cr:
forsterite laser in a layer of single-walled carbon nanotubes produced by low-velocity spraying. Third harmonic generation of the

* Corresponding author.
E-mail address: svij25@yahoo.co.in (S. Vij).
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Resonant terahertz generation from laser filaments
in the presence of static electric field in a magnetized
collisional plasma
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Abstract A new scheme of terahertz (THz) generation from laser filaments in plasma in
the presence of static electric and magnetic fields is proposed. Two femtosecond laser pulses
of different frequencies (w1, wy) and wave numbers (k1, k») are co-propagating under the
action of filamentation in a magnetized collisional plasma. THz wave is generated due to the
nonlinear coupling between nonlinear velocity and electron density in magnetized collisional
plasma. For suitable laser and plasma parameters, the nonlinear coupling results in enhanced
nonlinear current density which leads to resonant THz waves. The external D.C. electric and
magnetic fields are applied perpendicular to each other and mutually perpendicular to the
direction of co-propagating lasers. We have obtained the expression of a dielectric tensor
with anisotropic nature, and it is found very useful in the study of THz generation. The
applied magnetic field also aids to enhance the transverse components of nonlinear current.
This nonlinear current is responsible to generate enhanced terahertz waves at frequency
(w1 — wz). We have found that the normalized THz amplitude increases significantly with
the increase in applied D.C. electric field from 10 to 30 kV/cm and magnetic field from 10 to
50kG. Our scheme with numerical analysis may open the door for efficient and cost-effective
way to generate THz radiation.

1 Introduction

In modern days, compact and efficient THz sources have great importance in the field of
science and technology because of their numerous applications in industrial manufacturing
and packaging units [1], security and safety [2], broad band communication [3], biological
and pharmaceutical sciences [4—6], remote sensing [7]. Due to this, various researchers have
studied the schemes of THz wave generation by using different mechanisms to enhance the
normalized THz amplitude like optical rectification [8], cross-focusing [9], optical mixing
[10] and filamentation [11-13], etc. Among them, the mechanism of THz generation by laser
filamentation produces THz pulses of very high order energy. Femtosecond laser filamen-
tation is a distinctive, dynamical and unique phenomenon in which laser beam breaks up

4 e-mail: vishal20india@yahoo.co.in (corresponding author)
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Abstract

In this novel scheme, a theoretical analysis of resonant terahertz (THz) generation in the array of magnetized anharmonic car-
bon nanotubes (CNTs) is presented. Two laser beams with frequencies (@, ®,) and wavenumbers (k,, k,) propagate through
the array of vertically aligned anharmonic CNTs in the presence of an applied static magnetic field. It provides different
displacements to the various electrons of CNTs. Due to this, restoration force varies nonlinearly with the displacements of
electrons and hence results in anharmonicity. This anharmonicity plays a significant role in the enhancement of absorption
of laser beams by the electrons of CNTs. The nonlinear restoration force produces the current which is responsible for the
THz generation. It is observed that the applied magnetic field (170 to 235 kG) helps in the enhancement of the THz genera-
tion by increasing the nonlinearity of the system. The impact of dimensions, inter-tube separation, and density of CNTs on

the THz amplitude has also been analyzed.

Keywords Carbon nanotube - Nonlinear restoration force - Anharmonicity - Inter-tube separation - Magnetic field

Introduction

In this modern world, THz technology has attained great
importance due to compact and highly efficient THz sources
for various applications in many fields like security protec-
tion [1], medical sciences [2—4], and broadband communi-
cation [5]. The various researchers have proposed several
schemes for THz wave generation to provide compact,
efficient, and reliable THz sources. For this purpose, they
have used different mechanisms to enhance the amplitude of
THz radiation. Some of these are by beating of two chirped-
pulse laser beams in spatially periodic density plasma [6],
the interaction of laser filaments in the presence of a static
electric field in a magnetized collision plasma [7], laser cou-
pling to an anharmonic CNT array [8], nonlinear mixing
of laser beams [9], and by applying a magnetic field on an
array of CNTs [10-12]. The CNTs are considered very reli-
able and effective sources for THz generation, due to their

P4 Vishal Thakur
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Department of Physics, Lovely Professional University, G.T.
Road, Phagwara - 144411, Punjab, India

Department of Applied Sciences, DAV Institute
of Engineering & Technology, Jalandhar 144008, India

Published online: 14 September 2021

compact size, large current density, high electrical conduc-
tivity, and excellent combination of transverse-longitudinal
dimensions. The CNTs are considered a more favorable
medium for the efficient generation of terahertz radiation
[13]. Moreover, CNTs are also helpful in the strong absorp-
tion of the laser beam [14] due to which generated THz
amplitude is enhanced. Titova et al. [15] have proposed the
generation of THz radiation by using single-walled CNTs,
excited by femtosecond laser beams. Batrakov et al. [16]
and Portnoi et al. [17] have explained and reviewed THz
generation processes in CNTs to increase the efficiency of
THz generation. Wang and Wu [18] studied the properties
of THz radiation experimentally, emitted by CNT antenna.
Dragoman and Dragoman [19] have studied the character-
istics of metallics, single-walled CNTs as a THz antenna.
Dagher et al. [20] have studied the amplification of THz
radiation in metallic CNTs under the influence of the D.C.
magnetic field and observed enhancement in the normalized
amplitude of THz radiation.

In the present paper, we propose a new scheme for THz
generation by irradiating two co-propagating laser beams
of nearly equal frequencies on vertically aligned hollow
anharmonic CNTs in the presence of an external static
magnetic field. In this, we are using an array of CNTs to
ease the propagation of THz radiation. A single-walled
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Stability analysis and optimal impulsive harvesting for a delayed
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Abstract

Due to overexploitation of renewable resources, we have observed that some species are already extinct. So, the time demands
conservation, reproduction and optimal utilization of these resources and the study of such problems. In this paper, a delayed
stage-structured self-dependent two compartment (compartment-I contains immature fishes and compartment-II contains
mature fishes) commercial fishery model with impulsive harvesting is proposed and analyzed mathematically as well as
numerically. The aim is to manage the fishery resource system and that to extract maximum profit without the species become
extinct. The proposed system is proved to have positive periodic solutions which are bounded, locally stable and permanent
with certain conditions. Then by using optimal impulsive harvesting theory, the optimal harvesting time and optimal harvesting
level have been obtained. At last, numerical simulation has been done to support the analytic results, along with comparative
plots drawn for different values of harvesting effort £, maturation delay t and impulsive period 7.

Keywords Optimal harvesting policy - Impulsive effect - Stage structure - Delay - Stability analysis

1 Introduction

As the need for food and energy is increasing rapidly, the
natural biological resources are getting exploited at an alarm-
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ing rate. So, the time demands an effective and scientific
management of biological resources so that the problems
related to the renewable resources, fishery resources in partic-
ular, are addressed effectively. One of the possible solutions
in case of fishery resources is fish farming, i.e. to create
and develop fishes in controlled reservoirs or compartments
for commercial purposes. Generally, there are two or three
ponds/compartments out of which one compartment is used
for breeding and fertilization of fishes and the second com-
partment is used for development of fishes up to adult age
and ultimately for the harvesting of fishes.

During the last two decades, a number of Ecologists/
Mathematicians have studied the impact of harvesting of one
or more species on the complex dynamics of natural fishery
resource model. The main objective of their study has been
to find the conditions to extract maximum profit without the
species being led to extinction. It was also observed that in
order to prevent the species from extinction, various agen-
cies/institutions impose certain regulations like fishing quota,
taxation, supply of alternate food to predators, restriction
on effort, creation of reserve area, lock-in period, switching
of harvesting policies etc., and researchers/mathematicians
have explored these factors through their models and analy-
sis. Dubey et. al. [1] have suggested and analyzed a fishery
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Abstract

The study of a.c. conductivity and dielectric properties of materials is important in obtaining new materials with pre-
determined properties for their various applications in fuel cell technology. In this work, the precursors of zirconia-based
ceramic oxides with compositions Zr, 45 Y ) 6C€0 02X 0201.5 (X= Ca, Fe, La, Sr, and Mg) were prepared by the mixed oxide
method. All the precursors were ball milled for 6 h in an acetone medium. The calcination of these powdered samples was
done at 600°C in an electric furnace and calcined powders were then pelletized. Sintering of the sample pellets was done
in a microwave furnace at 1400°C for 20 min and in a conventional furnace for 6 h at the same temperature. The structural
properties, a.c. conductivity and the dielectric properties of these samples were studied in a frequency range from 20 Hz to 2
MHz. The a.c. conductivity of all the samples was found to increase with an increase in frequency. The variation of dielectric
response factors such as dielectric constant and loss tangent with frequency has also been explored in this work. Among all the
prepared samples, the microwave sintered Zt( 9o Y ) 06C€0.02Ca0,0205.5 sample shows maximum electric conductivity at 800 K.

Keywords Microwave processing - solid electrolyte - a.c. conductivity - dielectric loss

Introduction

Excellent electrical, optical, and magnetic behaviors of
ceramics are very crucial for their applications in commu-
nications, electronics, and energy storage. The fundamen-
tal characteristics such as dielectric constant (g,) and the
dielectric loss factor (tand) of ceramics decide their appli-
cability in these different areas. To understand the required
properties of dielectric materials, it is necessary to study
the physical phenomena occuring in these materials when
they are placed in an electromagnetic field. The dielectric
measurements explore the motion of local charge carriers,
which are responsible for high ionic conduction in a mate-
rial as well as the dissipation of the electric energy inside it
when placed in an alternating field.

Since the defect associates usually contain one or more
oxygen vacancies, the dielectric constant value and oxide

P4 Payal Sharma
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ion conductivity are primarily controlled by the association
energy of the oxygen vacancies. This is because oxygen
vacancies connected with the defect associates need to be
dissociated from the defect associate pairs for the conduc-
tion process. Large defect pairs are formed at higher doping
concentrations in singly doped materials. However, small
defect pairs are formed in co-doped materials as the co-
doping effect hinders the growth of defect clusters.' There-
fore, the dielectric constant and dissipation factor are the
crucial quantities in the design of SOFC electrolytes and
the dielectric relaxation studies have their significance to
explain the dynamic properties of oxygen vacancies after
the dissociation from the dopant-vacancy associates. The
study of dielectric constant and dielectric loss as a function
of temperature and frequencies is one of the most convenient
and sensitive methods of studying the material structure.’

In addition to these properties, the a.c. conductivity or
frequency-dependent conductivity is another important
factor that describes the electrical conductivity of material
when placed in an alternating current (a.c.) field.>® For all
the solid materials in general, the a.c. conductivity of a solid
obeys the Jonsche’s power rule given as:

0,(®) = 04+ A" for 0 < n< 1 (1)
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Abstract

In this paper, iterative methods are analyzed under different approach. A research area
that is becoming popular in recent years consists of applying tools of complex dynam-
ics to the associated fixed point operator of iterative methods. The dynamical study
of such rational operators when applied on the simplest function (polynomial of lowest
degree) provides vital information regarding convergence and stability of the method.
Here, we study dynamical behavior of some sixth order iterative methods, designed for
nonlinear equations. This study is concerned with the asymptotic behavior of the fixed
points (roots, or not, of the equation) and also geometrical behavior by drawing basins
of attraction on different polynomials.

Keywords: Nonlinear equations; Iterative methods; Stability analysis; Fixed points;
Basins of attraction.

1. Introduction

The application of iterative methods for solving nonlinear equations f(z) = 0, where f :
C — C gives rise to rational functions whose dynamics are not well known. There is a vast
literature available on the study of iteration of rational functions of a complex variable (see,
Douady and Hubbard (1985) and Devaney (1989)). The simplest model is obtained when
f(2) is a quadratic polynomial and the iterative process is Newton method. The dynamics of
this iterative method has been widely investigated (see, Curry et al. (1984), Blanchard (1994)
and Fagella (2008)). Vrscay (1986) and Vrscay and Gilbert (1988) studied the dynamics of
other well known quadratically convergent iterative functions. This analysis has further been
extended to other iterative methods, used for solving nonlinear equations with convergence
order higher than two (see, Varona (2002), Amat et al. (2004), Amat et al. (2005), Amat et
al. (2010), Gutierrez et al. (2010), Plaza and Romero (2011) and Chun et al., (2012)). More
recently, many researchers have analyzed and provided a comparison of iterative methods
from dynamical point of view (see, Scott et al. (2011), Chicharro et al. (2013), Neta et al.
(2014), Babajee et al. (2014), Behl et al. (2015), Cordero et al. (2015), Lotfi et al. (2015),

* Corresponding author.
E-mail addresses: kalranitin17@yahoo.com (N. Kalra), rajni_daviet@yahoo.com (R. Sharma),
jrshira@yahoo.co.in (J. R. Sharma).
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Introduction: This article is the result of the research “Energy efficient routing protocols in wireless sensor network: Examine the
impact of M-SEEC routing protocols on the lifetime of WSN with an energy efficient TABU optimization routing protocol"developed in
the IKG, Punjab Technical University, India in 2019.

Problem: The task of finding and maintaining routes in WSNs is non-trivialsince energy restrictions and sudden changes in node
status cause frequent and unpredictable changes.

Objective: The objective of this paper is to propose an energy efficient heterogeneous protocolwith the help of a hybrid meta-heuristic
technique.

Methodology: In the hybrid meta-heuristic technique, the shortest route has been selected and the data forwarded to the sink in a
minimal time span,savingenergy and making the network more stable. To evaluate the technique, a new hybrid technique has been
created where the data transmission is implemented from the beginning under MATLAB 2013a.

Results: The proposed technigue is better than the existing ones since the remaining energy in the network is increased by 62%
compared to normal nodes in MSEEC, 65% compared to advanced nodes in MSEEC and 70% compared to super nodes in MSEEC.
The network lifetime was also enhanced by 70.8% compared to MSEEC.

Conclusion: The proposed protocol was found to be superior based on the average residual energy.This paper proposes an efficient
routing mechanism towards the energy efficient network.

Originality: Through this research, a novel version of MSEEC protocol is carried out using the TABU search mechanism to generate
the functions of two neighbourhoods to detect the optimum path with the aim of maximizing the network lifetime in an area of
200%200m2.

Limitations: The lack of other routing techniques falls under swarm intelligence.

Keywords: WSN, MSEEC routing protocol, TABU search, Throughput and Energy efficiency
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Design of novel UWB Antenna with desired band notch characteristics by
introducing defects in the antenna geometry suitable for Biomedical and
Wireless Personal Area Network Applications
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Abstract

In this paper, two different methodologies are emplayed to design a novel compact microstrip fed UWB antenna which not only shows good
impedance bandwidth from 2.82 to 11.55 GHz but also has dual band noiched characieristics. In the proposed design, multi-resonance
performance is achieved by using a modified hexagon shaped radiating patch. The notched bands are realized by introducing two different
tvpes of modifications in the basic structure of antenna. By modifying the shape of radiator, the proposed design can reject the frequency
bands at 3.5 and 5.6 GHz as their central frequencies without any requirement of an additional band-stop filter. The modifications done on the
radiating patch, shows that a good band notched characteristics with a considerable level of signal rejection can be achieved for WLAN,
HIPERLAN and DRSC systems. In addition to that by introducing defects in the ground structure the other band notched characteristics can
be observed for WiMAX and C-band communication systems. To undersiand the dual band notched characteristics in detail an equivalent
circuit model of the proposed antenna is also extracted. A high degree of similavity is observed in the simulated and measured results with
reasonable results comprising of good reflection coefficient, gain, VSWR, radiation pattern, and group delay characteristic results suitable for
both biomedical and WPAN Applications.

Keywords: Antenna design, Defected ground structure, Modeling, Wireless Application.

LINTRODUCTION

There has been a remarkable demand of research in the area of wireless communication technology, after the allocation of free use of wide
band of 3.1 to 10.6 GHz for commerctal use. There are a number of applications such as medical imaging system, radar, pulse communication
etc which uses UWB radio technology. It is quite challenging to design an antenna that not only radiate in the UWB range but also satisfy the
requirements of high radiation efficiency, constant gain, compact size, omnidirectional radiation pattern [1]. After the FCC regulation for using
the Ultra wide band for commercial use, there has been a widespread demand for designing compact and high performance antenna while
providing wideband characteristic over the whole operating band. Among the different geometries of antenna, planar monopole are usually
constdered more appropriate for UWB applications due to their numerous merits of easy fabrication, omni directional radiation pattern ete
[2] Though there are many advantages of UWB communication system, still there are issues i which the narrowband communication system
severely interferes with the UWB communication system such as worldwide interoperability for microwsve access (WiIMAX) from 3.3 to 3.6
GHz, C-band from 3.7 to 42 GHz, wireless local area network (WLAN) from 5.15to 535 GHz and from 5.725 to 5.825 GHz, high
performance radio LAN (HIPERLAN)/2 from 5.47 to 5.725 GHz, and dedicated short-range commumnications (DSRC) from 5.85 to 5.925 GHz
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Abstract — Proliferation and advancements for electronic wireless technologies have converged and
motivated many researchers to evaluate and design a more scalable, reliable, and secure Ad-hoc network
for ordinary civilians. Incorporating wireless technologies in a network always caters to human's life
more conveniently, relaxing, and self-driven, where human intervention is challenging and overwhelming.
However, available Ad-hoc networks are very rigid, limited to changes, and tough to manage, which
doesn't allow flexibility, scalability, security, and performance in many aspects. To address said issues, we
have proposed a new promising Ad-hoc network called HANET aim to support scalability and
programmability. The primary goal of this model is to maintain the multi-domains state of technologies
while acting as a middleware for applications such as battlefield, emergency search, and rescue, border
patrol, surgical strike, agriculture monitoring, disaster warning, patient monitoring, and many more. The
proposed paradigm targets to reduce the general cost for these applications and customize as per user
convenience. The principle architecture and design characteristics of this paradigm have been discussed
in the next session of this paper. This model motivates and contributes too many other aspects of the Ad-
hoc network. This architecture incorporates the efforts of Airborne (AN) for route discovery and SDN to
extended Ad-hoc networks from any corner.

Keywords: HANET, SDN, WSN, FUZZY, Ecosystem.

1. INTRODUCTION

In the era of sensors and wireless communication, terrestrial and airborne communication has become more
potency. The evolution of SDN arises to a howling leap, helps defense and other private agencies in a cascade
manner. SDN 1s the hope for any network to re-architect communication and methodology. We also treat the
controller as a NOS network operating system. Hence can define the dynamics of the controller, which take
precise information inside the network, for example, routes, bandwidth, jitter, and delay to provide a suitable
path. Aspects of UAV [1] can be pinpomt as hunter-killer surveillance missions, commercial use, delivery of
medicines in the battlefield. and aerial photography.

Similarly, the performance of the wireless sensor network and Adhoc network primarily depend upon the
movement of nodes and its parameters associated with the longevity of the connection. One of the cmtical
elements used to enhance the scalability and flexibility in the terrestrial and sky network is by using UAV or
RPA drones, such as MQ-9 reaper, DJI Phantom, AltiGator, Tadiran Mastiff first flew m 1973[2]. In paper [3],
author Yong Zeng proposed a new promising way to integrate 5G with the UAV network. This author added a
tutorial review on areal UAV communication to address critical issues such as LOS dominant, GT [Ground
Terminals] and Sky channel interference, quality of service, and SWAP [size, weight, and power] limitation in
UAYV device. In the desired process of tacking the mherent terrestrial challenges. Software Defined Networking
has integrated with small UAVs. FANET recall that 1t 15 a particular form of MANET & VANET[4] with high
Mobility and low flight z autonomy. FANET, however, inherent problems like small flying duration and
unproductive routing protocel[5]. However, since now. no adequate routing protocol has been proposed for such
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A Radical Study of Energy Efficient Hierarchical Cluster-Based
Routing Protocols for WSN
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Abstract: For many decades, researchers and vendors are continually developing and designing
sensors and wireless network devices for countless applications. These low power wireless
sensor network devices have designed to gather and propagate data for applications such as
environment, industry, habitat, patient monitoring, and many more to excel humankind—
however, these devices also inherent many challenges and drawbacks due to the default hardware
design. Subsequently, to mitigate limitations and enhance the capability, authors and researchers
have mvestigated and conferred that minor optimization in modeling or routing techniques
gradually elevates the performance of WSN. One of the primary conecerns which remain on top
of the Domain for discussion 1s energy conservation m WSN devices. Our primary goal 1s to
analyze and design a cluster-based routing protocol for WSN, An efficient way to elevate the
network performance. Finally, the emanate results showcase that the performance of the
proposed protocol is much more optimized and favorable when combined with soft-computing
tactics when compared to the conventional paradigm.

Keywords: LEACH; PEGASIS; SEP; DEEC; BIHP;, MGEAR; TDEEC; ZSEP; SPEED; T-SEP;
B-SEP; PDFND; NDUD; Energy Hole;

1. Introduction

WSN 13 a self-sustain[1], infrastructure-less, spatially distributed low power, sensor network
with a centralized sink connect through many MOTE, mote diagram. as shown in Figure 1.
Lossy[2] networks consisted of mote hardware for gathering and propagating the required data
from the surrounding environment. To operate these sensor networks over a long period or to cater
to useful nformation from the sensor field, researchers and scholars have been looking into
creatures or beautiful nature to solve many human complex issues. We study how a network from
homogeneity to heterogeneity is beneficial The cost of transmitting 1kb data over a distance of
100 meters is approximately 3 joules. By contrast, a general-purpose processor with 100MIPS/W
power could efficiently execute 8 million instructions for the same amount of energy (1) DPM
and DVS are the main two power-saving mechanisms. We are also inelined to technique seeded
from biological behavior, one of the sources called the BFO paradigm (Bacteria forging
optimization)[3]. As per the conventional methods, such as LEACH[4], PEGASIS[5]. SEP[6],
BIHP[3] are simulated and compared to compute a better result.
Motivationl: To enhance reliability and performance[7], we incorporated an evolutionary
technique for selecting cluster-Head in a conventional routing protocol. The behavior of the
BIHP[3] protocol in a homogenous environment 18 inconsistent as compared to SEP for the
assumed parameter, but much better than LEACH and PEGASIS when executed[3]. Also, to
tackle the real-time problem of low power devices and to prolong the overall network lifetime
SEP Stable Election Protocol showeases better results when blended with BFO.
Motivation2: Another dimension that highlights the scope of the future in WSN or smart
management 13 viral nowadays, called SDN[E][9] (Software Defined Network)[10]. It 1s
computing—typically composed of the confroller and switches that overcome the mherent
weakness of the traditional network. This novel architecture model was first introduced by
Luo[11]to Bridge the gaps of WSN using SDN. This Blended SDN structure offers a scalable and
potential approach through programming aspects. Since fortunate to decouples the control plane
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Abstract

Free-space optical (FSO) communication is a wireless optical data transmission technology with a high data transmission rate. It has received much attention in recent years as it is cost-
effective and has license free operation. It is line of sight free-space communication technique where optical signal severely degraded from atmospheric losses especially due to weather
conditions; hence it restricts the link range and data carrying capacity. Therefore, a 16-channel ultra-dense wavelength division multiplexing—free space optics (UWDM—FSO) system
each having each 10 Gb/s data rate is proposed to enhance the capacity and performance of FSO system. To authenticate the performance of the proposed system, investigation for
different modulation formats such as nonreturn to zero (NRZ), return to zero (RZ), carrier suppressed return to zero (CSRZ) and duo binary (DB) are reported. Further, to reduce the
atmospheric interference, multiple input multiple output (MIMO) technique is integrated into the proposed system. The outcomes of MIMO—UWDM-FSO link revealed a significant
improvement in the bit error rate (BER), eye diagram and Q-factor, under different weather conditions. It is also observed that NRZ modulation formats perform better than RZ, CSRZ and
DB formats.

Keywords: bit error rate (BER); eye diagram; free-space optical (FSO); multiple input multiple output (MIMO); Q-factor; ultra-dense wavelength division
multiplexing (UWDM)
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Abstract: Free Space Optical (FSO) communication links are although extremely vul-
nerable to atmospheric adversities, multi-hop relay transmission can however, significantly
improve the link performance and reliability. This paper proposes 120 Gbps DP-16 QAM
modulated multi-hop serial FSO link with coherent reception for delivering medical consul-
tation services in remote and isolated locations. Considering the current situation wherein
pandemic of highly infectious nature, COVID-19 has affected millions of people globally;
doctors can use the proposed high-speed architecture for “contact-less” supervision of
quarantined patients and suspects through video conferencing. Each relay terminal uses
an all-optical amplify-and-forward technique with Erbium-doped fiber amplifier (EDFA) and
gain optimization as its core elements. As a possible last-mile application for delivering
medical/health care services, the proposed link has been evaluated for reliability by expos-
ing the link to varied atmospheric conditions. Our results reveal that at target BER of 1075,
the useful communication link range of proposed multi-hop link increments by 1.8 kms
as compared to direct link that operates under similar channel conditions. Furthermore,
compared to results from recent literature on high-speed FSO [30], the proposed link shows
enhancement in link range by approximately 0.7 km. The analysis also reveals that as the
number of relay nodes increases, the error performance of the link for different atmospheric
conditions approaches a state of convergence.

Index Terms: Atmospheric turbulence, amplify-and-forward relaying, coherent FSO recep-
tion, digital signal processing, last-mile connectivity.

1. Introduction
1.1 Preliminaries

Free space optical communication, often addressed synonymously as optical wireless communica-
tion, has received massive attention in recent years as a possible alternative to address the issue of
last-mile connectivity. High transmission rates, license-free spectrum, easy deployment/relocation,
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Abstract

Background: With the availability of muftiple options in wireless network simultaneously, Always Best Connected (ABC) requires dynamic
selection of the best network and access technologies.

Objective: In this paper, a navel dynamic access network selection algorithm based on the real time is proposed. The Available BandWidth H ND YOUR INSTITUTION
(ABW) of each network is required to be estimated to solve the network selection problem.

Methads: Praposed alqorithm estimates available bandwidth by taking averages, peaks, low points and bootstrap approximation for network
selection. It monitors rea-time intemet connection and resolves the selection issug in intemet connection. The proposed algorithm is Journal Information
capable of adapting to prevailing network conditions in heterogeneous environment of 26, 3G and WLAN netwarks without user intervention
Itis implemented in temporal and spatial domains to check its robustness. Estimation ermor, overhead, estimation time with the varying size
of traffic and reliability are used as the performance metrics.

¥ About Journal

Results: Through numerical resuts, it is shown that the proposed algorithms ABW estimation based on bootstrap approimation gives

» Editorial Board
improved performance in terms of estimation error (less than 20%), overhaad (varies from 0.03% to 83%) and reliability (approx. 99%) with
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Abstract: In-loop filtering significantly helps detect and remove blocking
artifacts across block boundaries in low bitrate coded High Efficiency Video
Coding (HEVC) frames and improves its subjective visual quality in multime-
dia services over communication networks. However, on faster processing of
the complex videos at a low bitrate, some visible artifacts considerably degrade
the picture quality. In this paper, we proposed a four-step fuzzy based adap-
tive deblocking filter selection technigue. The proposed method removes the
quantization noise, blocking artifacts and corner outliers efficiently for HEVC
coded videos even at low bit-rate. We have considered ¥ (luma), U (chroma-
blue), and ¥ (chroma-red) components parallelly. Finally, we have developed
a fuzzy system to detect blocking artifacts and use adaptive filters as per
requirement in all four quadrants, namely up 45%, down 45°, up 135°, and
down 135° across horizontal and vertical block boundaries In this context,
experimentation is done on a wide variety of videos. An objective and sub-
jective analysis is carried out with MATLAB software and Human Visual
System (HVS). The proposed method substantially outperforms existing post-
processing deblocking techniques in terms of YPSNR and BD_rate. In the
proposed method, we achieved 0.32-0.97 dB values of YPSNE. Our method
achieved a BD_rate of 4+1.69% for the luma component, —0.18% (U} and
—1.99% (V) for chroma components, respectively, with respect to the state-
of-the-art methods. The proposed method proves to have low computational
complexity and has better parallel processing, hence suitable for a real-time
system in the near future.

Keywords: Adaptive deblocking filters; high efficiency video coding;
blacking artfacts; corner outliers; bitrate; YPSNR: BD_rate

1 Introduction

There is a requirement for large bandwidth in high-definition video content in the present
era of multimedia applications [1-5]. Researchers have an incredibly challenging task to save
bandwidth by performing adequate compression without affecting the visual contents over low
bandwidth networks. Due to the large bandwidth capacity of video contents, performing a

0 This work 15 licensed under a Creative Commons Attribution 4.0 International License,
@ which permits unrestricted use, distribution, and reproduction in any medium, provided
BY

the ornginal work is properly cited.
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Abstract

Compression at a very low bit rate(<0.5bpp) causes degradation in video frames with stan-
dard decoding algorithms like H.261, H.262, H.264, and MPEG-1 and MPEG-4, which itself
produces lots of artifacts. This paper focuses on an efficient pre-and post-processing tech-
nique (PP-AFT) to address and rectify the problems of quantization error, ringing, blocking
artifact, and flickering effect, which significantly degrade the visual quality of video frames.
The PP-AFT method differentiates the blocked images or frames using activity function into
different regions and developed adaptive filters as per the classified region. The designed
process also introduces an adaptive flicker extraction and removal method and a 2-D filter to
remove ringing effects in edge regions. The PP-AFT technique is implemented on various
videos, and results are compared with different existing techniques using performance met-
rics like PSNR-B, MSSIM, and GBIM. Simulation results show significant improvement in
the subjective quality of different video frames. The proposed method outperforms state-of-
the-art de-blocking methods in terms of PSNR-B with average value lying between (0.7-
1.9db) while (35.83-47.7%) reduced average GBIM keeping MSSIM values very close to
the original sequence statistically 0.978.
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Images

Navieen 5 Rekhi'®
Research Scholar & Assistant Professor
IEG Punjab Technical University, Kapurthala &
DAY Institute of Engineering & Technology
Jalandhar, Punjab-India

Abstract—The digital images get distorted due to non-
uniform light conditions or improper acquisition settings of the
digital camera. Such factors lead to distorted contrast obhjects. In
this work, we proposed adaptive enhancement algorithm to
improve the contrast while preserving the mean brightness in the
image, The method developed is a combination of discrete
wavelet transform and pamma correction. Firstly, the pamma
scale is computed from multi-scale decomposition wsing 2D-
discrete wavelet transform. The walue of scale parameter in
gamma was computed from combination of logarithmic and
power function, Secondly, the gamma correction is implemented
to improve the contrast in the image. Lastly, bilateral filtering is
utilized for smoothness of edges in the imape. The approach
effectively preserved the brighiness and optimized the contrast in
the image. The chjective guality measnres used az Peak SNR,
AMBE, entropy, entropy based conirasi measure and median
absolute deviation is computed and compared with other state-of-
the-art technigues,

Esywords—Non-untform Images; gamma correction; muulio-
scale 2D- discrete waveler oansform; logarichmic-pewer; gualiny
metrics

I INTRODUCTION

Due to imbalance of energy in the wavelength between
EGE (red, preen. and blue) colours, the distortion m the
contrast 15 produced i the imapes. The comfrast is the
variafion of brighiness to discriminate between the features
prezent in the image. The Fig. 1 iz the exact illustration of
what had been discussed by Qing Zhang et al [1]. The figure
displaved an image with the distorted contrast, where most of
the pixel values lies at the left extrema of the intensity scale. If
the pixel values narows at the extreme left, right, and middle
values of the intensity scale, then the image is termed to be
dark, bright, and low conirast images. For high contrast, the
requisite amount of pizel should be uniformly distibuted over
the entire mtensity zcale [2]. Therefore, contrast is an
important parameter to indicate the structural information in
the image. With contrast stretching, the spread from a low to
a high confrast range can be attamed  Such mapping is termed
to be the adjustment of dynamic range of intensity scale.
Therefore, contrast stretching is a fransformation technique
utilized through linear or non-linear operations. The histogram
equalization (HE) iz cne of the popular linear transformation
techmique, Imown for its simplicity and eaze of use. It 1z an
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mfensity-bazed  transformation  which computez  the
mformation content based on statistical inference Fig. 2
shows the fill span of range obtamed from HE technmique. It
penerates distributed regions all over the intensity scale. But,
with the stretch of confrast, contouring artifacts is cccurred
due to the loss of edges.

o g 2 chpt

_F\

Fiz. 1. Original Imaze.

Moreover, due to poor brightness preservation, the quality
of the imape iz distorted Hence, it is required to mamtain the
equilibrium befween contrast and brighiness in the image.

P e

Fig. 2. Enhanced Iimage using HE hlsthod.

II. RELATED WORK

To overcome the limitation of HE, different techniques
were proposed as mentioned i [3][4][3] to improve the
quality of the imape. The main idea in most of the tecknigues
was to spread the dynamic range of the images. However, the
HE does not provide sufficient information on the composition
of fine details and edges. Most of the results cbtained from the
modified appreach to HE, produced over enhancement for the
darker scale and under enhancement for the highter scale of the
mtensity values. The illustration in Fig. 3 was the enhanced
mage form the algorithm proposed by Kuldeep Singh and B
Kapﬂ-u-r as ‘MMSIC® [6]. The modified HE was ccrmputed
from mean-median based clipped histegram to Improve
picture quality. With this technique, the large number of pizel
values were more towards the left extrema. This effect leads to
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ABSTRACT

Agriculture is one of the strongest pillars in Indian economy.
Plants are important as they are the source of energy supply to
mankind. Approximately 70% of Indian economy depends on
agviculture for their livelihood. But this is affected by disease
which cause the lower agriculture productivity. The farmers
encounter difficulties in their detection of plant diseases.
Diseases can affect the plant at the time of sowing and
harvesting and it leads to low productivity and lowers the
economy level. So, there is a need to mitigate this issue by
computer techniques and machine learning methods. This
paper presents an overview of various classification technigues
in machine leaning that helps in plant disease detection.
Emergence of accurate techniques leads to impressive results.

Keyn'ards: STM, ENN, Decision Tree, Random Forest.

1. INTRODUCTION

In any developing nations. agriculture plays important role.
Agriculture is the spine of economy. Therefore, any harm to
harvesting would lead to production loss and ultimately a big
loss to economy growth of country. The quantity and quality of
crop production iz based on the growth of plant. So it is
important to detect them at the earlier stage After detection,
zome necessary steps should be taken to prevent it to spreading
to other regions in field. Dates back ago, the farmers identified
diseases by monitoring their changing color and shapes but it is
not possible in the large fields. And also it takes more time and
much hard work which is not possible now a days. There iz a
major need to time efficient and automated diagnosis methods
for improving the rate of crop production.

2. CLASSIFICATION OF PLANT DISEASES AND
THEIR SYMPTOMS

The plant leaves are affected by fungal bacterial and viral
diseases which include rust, powdery mildew, Downey mildew,
brown spots ete.[1]. The primary diseases of plants are due to
fungus , viral and bacterial diseases like Alternaria, anthracnose,

© 2021, www JTARITT.com All Rights Reserved
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bacterial blight, canker and leaf spot etc[2]. Some common types
of diseases appear on vegetables[3] — Spotted Wilt of Tomatoes
and Peppers, Southern Blight Mosaic, Fruit Rot, Rust
Numatode Diseases etc.

1. First fype of symptom— These were scattered small and
consists of a no. of small lesions or spots spreads over the leaf
surface(Fig. la). Here. two criteria were uwsed — relatively
isclated symptoms were taken individually(Fig.1b). and lesions
were part of clusters were taken as group(Fig. 1c)[4].

2.8econd fype of symptom— These were scattered large and
consists of no. of large lesions or spots spread over the leaf
surface(Fig. 2a). In half of the cases, the spurious lesions were
blacked out(Fig. 2b), and in other half, the spurious lesions were
kept unchanged(Fig, 2c). This was done to increase the diversity
of conditions[4].

3.Third type of symptom— These were isolated in nature and
consists of single lesions or spots(Fig. 3a). In this case, there 13
only one new figure is spawned from criginal leaf sample (Fig.
3b). In some cases lesions were split into clearly distinct regions
(Fig. 3c)[4].

4. Fourth type of symptom— These are widespread and consists of
large lesions that spread over the leaf surface (Fig. 4a). The rest
of the subdivisions were done by detecting relatively
homogeneous regions within diseased tissues [4](Fig. 4b, 4c).
J.Fifth tvpe of symptom— These are in powdery form and
consists of powdery spots on leaf surface(Fig. 5a). When spots
were isolated, each one of them generated a new image(Fig. 3b).
When dizease was mere widespread, divisions followed same
rule as widespread lesions(Fig. 5c)[4].

Fig. 1: Example of scattered small symptoms (a), isolated
lesion (b), and cluster of lesions (c).

Page |417
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Abstract

Remote sensing images are generally degraded by scattering of atmospheric particles due to
haze, which influences the performance of imaging systems. Thus, the restoration of these
hazy remote sensing images becomes a necessary preprocessing step for the analysis of these
hazy images. Recently, many visibility restoration techniques have been designed for restoring
the hazy remote sensing images. However, these techniques suffer from the initial parameter
tuning and texture distortion problems. Therefore, in this paper, initially, we have designed an
efficient gain coefficient gradient filter-based dark channel prior to restore the hazy images.
Additionally, to tune the initial parameters of the proposed model a dynamic multi-objective
differential evolution is utilized. An enhanced restoration model is then utilized to obtain the
final images. Various tests are drawn by using the proposed and the existing restoration
techniques. It is found that the proposed model restores images with better texture

preservation and thus is more suitable for remote sensing image analysis tools.

This is a preview of subseription content, access via your institution.
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Haze degrades the spatial and spectral information of outdoor images. It may reduce the performance of the existing imaging models.
Therefore, various visibility restoration models approaches have been designed to restore haze from still images. But restoring the
haze is an open area of research. Although the existing approaches perform significantly better, they are not so effective against a large
haze gradient. Also, the effect of hyperparameters tuning issue is also ignored. Therefore, a brightness channel prior (BCF) based
deharing model is proposed. The gradient filter is utilized to improve the transmission map computed using the gradient filter.
Mondominated Sorting Genetic Algorithm is also used to optimize the initial parameters of the BCP approach. The comparative
analysis shows that BCP performs effectively across a wide range of haze degradation levels without causing any visible artifacts.

1. Introduction

Images captured in poor environmental conditions, such as
haze, fog, and smoggy, suffer from poor visibility issues
[1, 2]. The haze attenuates the scene radiance with corre-
spondence to an object’s distance from the camera 3, 4]. The
haze imaging model is defined as a linear per-pixel con-
solidation of an original scene radiance and an airlight [5, 6].

Various multiple-images based haze restoration ap-
proaches have been implemented [7]. These approaches
require physical characteristics of input images in prior
[8-10]. But in real life, no physical attributes of input images
are available in prior [11, 12].

Many techniques have been designed in the literature
to remove haze from still images. Oakley and Satherley
[13] designed a physical model to restore weather de-
graded images. The depth map and atmospheric veil were
estimated to remove the visibility degradation from
weather degraded images. It discovers the law of weather
degraded image formation by considering the visual
manifestations under various environmental circum-
stances [14]. Due to the extensive computational

complexity of the physical model, He et al. [15] imple-
mented a novel channel prior, that is, dark channel prior
(DCP). It assumes that, for an image taken in a sunny
environment, the intensity of at least one-color channel
approaches toward zero. However, DCP suffers from a
number of problems such as sky-region, halo, and gra-
dient-reversal artifacts, color, edges, and texture distor-
ton issues [16]. Recently, researchers have proposed
various channel priors to handle the issues associated with
standard DCP such as boosting dark channel [17],
bounded optimization-based dark channel prior [18],
gradient channel prior [19], adaptive bichannel priors
[20], sparse dark channel prior [21], and dark channel
prior guided variational framework [22]. However, the
existing methods perform poorly especially when images
contain a large haze gradient. Most of the existing
methods suffer from texture distortion issues [23, 24].

Gue et al. [25] proposed a fusion model to restore the
foggy images. It has shown significantly better edge and
color preservation. Yoon [26] implemented a variational
minimization based haze restoration model. However,
[25, 26] are computationally expensive in nature [27].
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Abstract

There is need to understand the revise and new role of
urban planning especially in context of inclusive
planning and harmonious city development
programmes. The information of urbanization levels
has demonstrated the significance of urbanization for
poverty elimination, financial improvement, and
modernization. This study tries to assess the growing
Urbanization index for different study regions of
Jalandhar city, Punjab from nine indicator parameters
selected from wide urbanization aspects: demographic

aspects, Infrastructural improvement aspects, spatial
agnerte and eronomic develnnment agnerte  Thae

1 Introduction

Urbanization is characterized as the increment in
extent of individuals living in urban regions.
Urbanization is also characterized by the joined
together Countries as development of individuals from
provincial to ranges with population
development break even with to urban migration.
The urban agglomerations of many countries in Latin
America and West Africa have more than 2,000
people. In the United States, Edge has 2,500 people.
Urban agglomerations in Italy have a population of

urban
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Abstract

The present work is to strengthen the low density, low consolidation, and low load-carrying capacity and higher settlement
of industrial solid waste fills (ash). The current research work is on the hybrid confined (HC) stone columns (SC’s) in ash
fills. The experimental and numerical investigation was carried out on various encased and hybrid confined SC’s. The HC
SC’s increasing stiffness’s of geotextile and geogrids and observed the effect of applied pressure—settlement, lateral bulging,
and reduction in lateral stresses are studied. The consolidation studies conducted on embankment supported by the various
encased stone columns and calculated the amount of pore water pressure generated and dissipated degree of consolidation
and settlement with time. This HC system can be suggested for reinforcing the loose decomposed organic soils like peat
ground and strengthening the ash dykes to increase the slope of the embankments.

Keywords Hybrid confined - Stone columns - Geotextile & geogrid - Stiffness - Lateral deformation - Reduction in lateral

stress and a group of stone columns

Introduction

Thermal power stations (TPS) across the globe use pow-
dered coal as fuel and in return generate a huge quantity of
coal ash as a byproduct. These wastes have been ready and
disposed of in low-lying areas producing and mixed with
water that is ash pond. At present, in India, sixty-five thou-
sand hectares of land have been used to dispose of the coal
ash Dadse et al. 2008 [1]. Some proportion of the ash comes
out from TPS’s electively used in embankments and soil
stabilization, etc. Pond ash is fine silt size granular material,
it is uniformly graded and rounded, and posse’s higher settle-
ment and lower bearing capacity and vulnerable to erosion
with wind and water thereby slope failures and liquefaction
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during an earthquake Pandian. 2004 [2], Perlea et al. 2004
[3].

Solid waste disposal is at a critical stage across the
nations. There is a need to develop methods to utilize exist-
ing dumpsites. It is estimated that approximately 9233 sq.
km area was occupied by waste dumps Gupta et al. 2015[4]
in fifty-nine cities in India and this is expected to increase
in the future.

The stone columns are known for their larger diameters
and higher modulus of elasticity when compared to pvd's
(prefabricated vertical drains) and sand drains Han and Ye,
2001 [5].

The vibro-replacement technique Hughes and Withers
1974 [6] is commonly used to strengthen the loose granu-
lar grounds for low to moderately loaded structures such as
warehouses and residential developments. Application of
the technique may be extended to improving the resistance
to liquefaction of loose fine sands. The method is also used
to improve the foundation stability of embankments on soft
soils. It is generally regarded that the effectiveness of a stone
column as a successful technique of ground improvement is
factored on the denseness and shear strength of the site soil.

@ Springer
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Summary

Microgrid systems based on renewable enargy sources can play a significant role in

providing cost-effective, environmentally friendly and reliable electrical supply to the

people living in rural areas of India. This assessment aims to design and evaluate the

performance of a grid-connected microgrid system comprising of photovaltaic (PY)

arrays, wind energy generating units and battery energy storage system (BESS). The & 0

realistic load data of a small village, Tandwal, located in Ambala district of Haryana, India, it P

Is considered for this assessment. Furthermore, sensitivity analysis is performed 10 find. _ s—
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Abstraet: Electnicity price, vanious duties related to electricity bill and ervironmental concems are mcreasing. Due to
technological advancement and mass production, the cost of solar modules and energy storage system is going down. The
number of consumers 12 growing by having the Selar Home System (SHS) transform from consumer to prosumer. The present
assessment aims to analyze the techno-economic feasibility of residential households in Kamnal, India, under three scenarios: a
grid-comnected net-metenng system without feed-in tanff, feed-in-tariff and an off-grid system. It would help the consumer to
choose the best configuration as per their geographical location. The study's outcome shows that a grid-comnected system will
require less investment, and it will be more economieal with a feed-in taniff pelicy. Government support will motivate the
peoples towards SHS to reduce carbon emission aleng with financial and social benefits.

Keywords Hybnd systems, micrognd, HOMER, solar home system, renewable energy sources, techno-economic analysis.
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MPA-SA: Hybrid Marine Predators algorithm with Simulated Annealing
for optimization problems.
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Abstract: Marine Predators algorithm (MPA) is an anew proposed swarm-based metaheuristic
algorithm. The algorithm is chiefly motivated by widespread hunting approaches of marine
organisms, namely L evy movement and Brownian movement, which are founded on arbitrary
approaches. In this paper, we combine the marine predator algorithm with Simulated Annealing
(SA) algorithm and propose a hybrid algorithm MPA-SA. The hybrid MPA-SA is tested on 7
unimodal and 6 multimodal mathematical benchmark functions. The results compared with
MPA algorithm confirm the pre-eminence of MPA-SA in resolving optimization problems.

Keywords: Marine Predators algorithm; Simulated Annealing; hybrid metaheuristic algorithm
I.  INTRODUCTION

From last few decades, population based heuristic algorithms have gained popularity for
solving variety of difficulties by faking numerous natural phenomena. The absolute generally
normal and broadly utilized metaheuristic algorithms are: the genetic algorithm (GA) [1]
replicates the evolutionary course of biotic populace genetics, transmutation and usual
selection. Particle swarm optimization (PSO) [2] fakes the predation behaviour of birds in
nature. Differential evolution algorithm (DE) [3, 4] is similar to GA, but the former has superior
crossover and selection approaches. Artificial bee colony algorithm (ABC) [5] mimics the
honey-collecting behaviour of bees. Simulated Annealing Algorithm (SA) [6] simulates the
high temperature annealing liguid crystallization process of metal materials. In recent years,
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Abstract

As anovelist and the most secure biometric method, finger vein recognition has gained
substantial significance and various pertinent researches have been reported in literature.
However, it is difficult to extract a more reliable and accurate finger vein pattern due to the
random noise, poor lighting, illumination variation, image deformation and blur.
Furthermore, improper parameter settings of SVMs lead to poor classification accuracy and
apparently, not much relevant research has been conducted on its optimal parameter setting.
To alleviate these problems, this paper proposes an efficient finger vein recognition framework
consisting of the hybrid Local Phase Quantization (LPQ) for robust feature extraction and
Grey Wolf Optimization based SVM (GWO-SVM) to compute the best parameter combination
of SVM for optimal results of binary classification. Finger vein features are first extracted by
integrating LPQ, which is invariant to motion blur and deformation, with Local Directional
Pattern (LDP), which is robust to random noise and illumination variation, to augment the
recognition performance and reduce the computational time. Then, GWO-SVM is used for
classification in order to maximize the classification accuracy by determining the optimal SVM

parameters. The extensive experimental results indicate remarkable performance and
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ABSTRACT

Sohd soluhions of perovskite Lay..Sr,Con soFeaso0a; {0.1< x= 0.4} ceramuc material have been synthesized by sohid-
state route. Diffraction technique 2R has been used for stroctural analysis and results confirm smgle phase as well
ascrystallme behawior of the perovskite. The morphology has been mveshgated by scanming electron mieroscopy
which undoubtedly indicates a decrease of gramile size by Sr'*dopmg. Archimedes principle used to calculate the
density which is observed to be decreasing with Sr** substitution and also isin good agresment with the
mucrostruchure. Thermogravimetrie analyzer and dilatometer have been used to study the thermal properties which
mdicate a reduction of Co/Fe near 600°C or above consequently generate the oxvgen vacancies i the prepared
material and thermal expansion coefficient value decreased with Sr substitution. The impedance, as well as dislectric
properties, has been studied at dissinmlar temperatures as well as the frequency wihich affim the non-Debye
relaxation nature of the prepared cathode perowvskite. The electical conductivity value has been investigated to be
larger than 100 5/cm, which recommends 1t to be anappropriate matenal for the cathode of sohd cxde fuel cells.
Keywords: Fuel Cell, Perovskite, Cathode, ZRD, TEC, Dhelectne Constant

FASAYAN J Chem., Vol 14, Mo, 2021

INTRODUCTION

The exhausts of fossil fuel sources make it a necessity to locate clean and feasible altermative energy
sources. Solid omide fuel cell (SOFC) is a stiking optional energy source due to its reasonable
nexpensiveness and elevated efficiency.'*Material fabricates SOFCs play a very important role to
achieve such high efficiency and therefore, in the procession of such matenal perovskite proved its role as
a significant cathode material of SOFCs *However, few issues limit the usefulness of these materials
which mchude electrochemical performance as its electrical conductivity decreased with temperature
reduction and nonequality of thermal expansion coefficient with the electrolyte ¥'The infroduction of
element P can considerably decrease the resistance of polarization toward ORE **Magmetic insulators
LaFe(; have antiferromagnetic ordering and with appropniate lon substitution, it 1s suggested to be the
cathode of SOFCs."In lanthanum ferrite (LaFe0s), Fe™ ion has3d’stable electronic configuration and Sr
substituted LaFeQ; cathodes show hopeful performance regarding the stability and power demsity at
730°C " Due to excellent oxygen diffusivity, Lai»Sr2Co0:shas a striking electrode activity and shows
marked dissociation ability towards O: meolecules."But due to the large quantity of Coincrease the
coefficient of thermal expansion (TEC) and consequence may be crack in the electrolyte ordel aminating
the cathode/electrolyte interface.’” To eliminate these 1ssues we decided to substitute Sr™ at A siteusing
varying content to form the charge inequity and consequently increase conductivity. Another approach is
to balance the umequal charge by the creation of O: vacancies on substitution of Co at B side with fixed
concentration. Therefore in the present work Lai-SnConsoFenso Os(0.1= x= 0.4) solid solutions have been
prepared by solid-state process and samples are characterized for thermal, stuctural, dielectric as well as
electrical measurements.

Rasayan J. Chem. 14(2), 1019-1027(2021)
http://dx.doi.org/10.31788/ RIC.2021.1426153 This work i licsnsed undsr a CC BY 4.0 icense.
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Bioactivity of microwave and conventionally synthesized 70sr-HA.xZn

(30-x)si composites
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« Unmposiies sintered by microwave and conventional methods.
& Micrvamve sintered samples have bigher density, hardress and biaactivity.
# Silica enhances the grain growth.

= Microwave processed samples showed high pH change in S8F solution.

ARTICLEINFO ABSETRACT

Keywards:
Mliwiimave phaviEsing
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Bisactiviry

The compesites of different compositions of 70Sr-HA x¥n [(30.x% were prepared by two different methods:
conventional sintering and microwave sindering. XRD charmcierized the prepared samples for phase idendifica.
thon, FTIR and Raman for functional growps, SEM for microstnactoure, bardness for mechanical properties. X-my
diffraction studies showed that multiple phases were present in all the samples. The values of density and
hardness of apatite composite samples siniered by microwave processing were higher than the apatite oom posdie

samples sintered by the conventional method. Microwave sintered products showed maore wniform and higher
grain growth in comparison o conventiooally sintered products. In vitre bdoactivity of the synthesized com-
posiies was assessed by the SBF immersion method. 1t was observed that the bimactvity of the micnomwave
processsd apatite was better than the conventionally processed apatiie.

1. Introduction

The calcium phosphate group constitutes the largest and most sig-
nificant inorganic part of bones and dentine materials [1]. Synthetic
calcium phosphate resembles natural bone materiak, chemically and
crystallographically. CaHPOy 2H20, Cag(POq)e and CagoPOqs{0H),
et are the different phases of Calcium phosphate [2]. Among these. the
main focus is owards A, Cagg (PO )e[0H} as it constitutes 60-65% as
a main morganic part of the matral bone [3]. Due to its chemical
resemblance with bone and biofunctional properties such as biowdivity
and biocompatibility, HA can be used for bone applications because it
can be sdowly substitsted by natural bone after implantation [1]. The
hexagonal structure of HA comprises of complexes of orthophosphates

* Corresponding awther.

E-mail addrese deanricpiaigmail.com (AP Siogh).

hitps://dod g 1 0. 1006 maiche mphys. 2021, 124532

tetrahedna and Ca®* ions [5]. Cabeium and phosphate are key compo-
nents of the mineralived matrix, acting as the calcium reservoir and
plays a vital role o maintain calcium homeostagis across the body [6].
The: chemical composition of HA is nome-stoichiometric as it is cabciom
deficient with a male ratio of Ca/P of 1.67. When it was implanted with
the bone, it takes sodium, rinc, magnesium, iron, and carbonate from the
body Auid dise to bone metabolism [7]. Inspite of these uieful properiies
of HA, its use is still Hmited to a non-load bearing area such as powders,
ooatings, and porowns scaffolds doe to it poor mechanical properties and
i wiva bioactive properties [E]. The possibility of using HA ceramic as a
load-bearing implant is entirely dependent upon the availability of
properly sintéred hydrocyapatite with improved mechanical properiies
[9].

Recetved 3 April 20021; Received in revised form 26 May 2001; Acceped 9 Juns 2001
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ARTICLEINFO ABSTRACT

Keywords: In cwrent work, authors used a single-step spin coating method to fabricate CH3NH3Pbl; and
DOP'":?] CH3NH3Pb 97Hg o313 perovskite thin films. The influence of Hg doping on optical and structural properties has
Crystallinity

been investigated systematically. XRD, SEM, and UV-Vis spectroscopy have been used to characterize their
structural, morphological, and optical properties. Also, Rietveld refinement has been used to investigate the
detailed structural parameters. Morphological analysis unveil crystallinity enhancement and change in surface
morphology with Hg doping in the pristine CHzNH3Pbl3 perovskite. The bandgap of Hgl, doped perovskite was
found to be ~ 1.56 eV, which is ideal for photovoltaic applications. A lower value of lattice strains and stacking
faults for doped perovskite also make this material composition ideal for perovskite solar cell applications.
UV-VIS spectroscopy has shown the enhancement of absorption energy for 3% Hgl, doping in pristine perov-
skite. These outcomes open up the entrance of different perceptiveness of transition metals to terminate the lead-

Optical properties
Lattice strain

free scheming of novel shielding materials with innovative photovoltaic properties.

1. Introduction

Hybrid lead (Pb) halide perovskite materials have emerged as a
crucial point in optoelectronic research. Benefitting from wide absorp-
tion of light, tunable bandgap, efficient photoluminescence (PL) and
higher absorption coefficient (), they have shown desirable optoelec-
tronic and photovoltaic (PV) properties [1-5] Generally, hybrid perov-
skite solar cells (PSCs) exhibit outstanding power conversion efficiencies
(PCE) exceeding 22% [6.7]. Out of numerous hybrids lead halide
perovskite: methylammonium lead iodide (CH3NHsPbls), with a
bandgap of about 1.50-1.60 eV has so far been widely used as a light
harvester in solar cells. Unfortunately, Pb contained hybrid perovskites
are toxic and less stable. To overcome such restrictions, numerous
studies were performed and reported [8]. However, new combinations
of cesium (Cs) and formamidium (FA) based perovskite material pro-
duced high-performance devices along with advanced stability under
ambient conditions [9.10]. Besides this, the substitution of some ele-
ments in CH3NH3Pbl; makes it feasible that controls structural,
morphological, optical, and electronic characteristics prominent for the
development of PSCs with high stability and performance.

* Corresponding authors.

Surprisingly, much less attention has paid to the substitution of Pb by
other divalent elements. Another group 14 elements (Sn** and Ge*")
belongs to a similar group of Pb?" considered and the most promising
replacement for Pb [11]. However, Pb free Sn and Ge based perovskite
solar cells (PSCs) have shown inferior PV performances as compared to
Pb based PSCs along with poor stability [12,13]. Hence, considering the
toxicity of Pb, doping of metal ions (Zn?*, Mn?*, Cd** etc.) into lead
halide perovskites is a general and effective approach to reduce toxicity
and obtained distinct optical properties [14,15]. It has been observed
that structural deformation takes place on doping of divalent material
for Pb>* and also affects the optical properties of lead-based perovskites.

Muscarella and his co-workers clearly show that the shape size and
orientation of different elements of perovskite has a wide impact on its
optoelectronic properties [ 16]. Although, doping of metal ions makes no
alteration to crystal system & basic properties of host material [17]. No
doubt, dopant strategy has emerged as one of the influential techniques
for altering key characteristics of halide perovskites and this makes them
as famous materials even more striking for real application.

Besides this, the film morphology of the perovskite layer has played
an important role in the absorption of light. The rate of light absorption

E-mail addresses: ashw.chauhan@gmail.com (A. Kumar), surya@pu.ac.in (S.K. Tripathi).
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Structural, Optical and Thermal Properties of PVC/ Polyaniline
Composite Thin Films

SALONI snmu,,ﬂ— MUKESH KUMAR,*
and SANGEETA PRASHER ™"

1—Department of Physies, Pumgjab Technieal University, Hapurthala 144603, India.
2 —Department of Physies, Hans Haj Mahila Maha Vidyalaya, Jalandhar 144008, India.
J—Department of  Applisd  Seciences, DAV Instilule of  Engineering and
Technology, Jalandhar 144008, India, 4. —Department of Physics, Lovely Profssional
University, Chaheru, Phagwara 144411, India. 5 —Department of Physics, EKanya Maha
Vidyalaya, Jalandhar 144004, India. 6.—email: spl0S@vedi Tmail com

Free-standing thin films of polyaniline (PANI) with polyvinyl chloride (PVC)
were synthesized and studied for variations in the structural, optical, and
thermal properties with changing polvaniline concentration in the composites,
Fourier transform infrared spectra show interactions between polymeric
entities. XRD shows an increase in peak intensities with polyaniline with an
exception at 50% polyaniline content. SEM micrographs verify the morpho-
logical changes of the composites. The reduction in chain length of composites
with increased concentration of PANI is supported by the shift in absorption
edge of UV-VIS spectra towards longer wavelengths, A reduction in direct and
indirect band gaps and Urbach’s energy with increasing PANI concentration
was ohserved. A monotonic increase in the intensity of photoluminescence
with PANI concentration was observed with an exception for 40% polyaniline
content. The glass transition temperature (T} for PANLPVC composites
showed a slow reduction with inereased PANI concentration.

systems and defects, and leads to reorganization of
the bonds.®' Nanostructured PANI offers the
possibility of enhanced performance for the fast

INTRODUCTION
Among the wide range of organic materials

developed for a number of optical and electronic
applications, a new field of conducting polymers was
launched after the discovery of polyacetylene by
Heeger, MacDiarmid, and Shirakawa. Conducting
polymers (CPs) are similar to metals and semicon-
ductors due to their electrical and optical properties,
while retaining the properties of common polymers,
such as easy and inexpensive synthesis and flexi-
bility.'™ Polyaniline (PANI) is one of the most
promising intrinsically conducting polymers (ICPs)
as it is not only a conducting polymer but also
possesses redox activity, non-linear optical proper-
ties and paramagnetism.” The conductivity of
PANI can be controlled depending on its oxidation
states and mode of conductivity. Charge propaga-
tion in PANI is based on the movement of delocal-
ized electrons through inter-chain  conjugated

(Reosived April 28 2021; accepled August 12, 20E1)

Published online: 07 September 2021

transfer of electrons, and can be utilized for Faten—
tial applications such as supercapacitors,'*'" bio-
chemical sensors, bic-medicine and tissue engineer-
ing, "** microelectronie devices, rechargeable bat-
teries, = organic LED display devices, and
photovoltaic cells ™ PANI composites are also
utilized in catalysis and anti-corrosive coating, '~
EMI shielding , electronic packaging, and microwave
abscrpt:ian.% Huweverlf fhkjfmn%anageahility of
PANI has two limitations: the powdered form of
the polymer does not dissolve in its doped form in
any common organic solvents, and the polymer is
degraded at high tem perature, which results in poor
mechanical strength ®" An effective way to
improve the mechanical stability of ICPs is to form
their composites with nanoparticles or blend them
with other polymers that have better mechanical
properties for their intended applications than their

pristine  analogs.'™™  Conducting  polymer
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Keywords:
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Cathode material
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Density
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Diel ectric constant
Conductivity

La,_ B Wiy, o JFeg e Oy 3= 00100200030 and 0040) perovakite fabricated by use of solid-state method
and the prepared ceramic has been characterized to find the infleence of Ba** on its themal, strectural,
dielectric and electrical behavior. Result of X-ray diffraction noticeably shows single phase crystalline
e havior and hexagonal crystal strecture. Density calculation confirmed that Ba** addition decreased
its value TGA confirm weight gain above 300 C temperature in the material. Thermal expansion ooeffi-
clent have been measured for ¥x=0.10 and 040 sample and its value & 103 = 10-%C" and
92w 107557 respactively wp o BOD °C temperature. Hectric and disleciric behavior confirmed non-
Debye relaxation behavior of the material The highest conductivity is found to be 126,44 Sem " and
14338 Sem" for x=0.10 at 600 C and 29186 %cm ™" and 34925 %m™" at BT temperature i
3= 040 which confirm that with Ba®* doping conductivity increases Activation energy falls with Ba™
comtent. Results verified that the present fbricated perovskites are suitable to be used as cathode for

intermediate temperature S0FCs.
i 221 Ekevier Lrd. All nghts reserved.
Second Intemational Conference on Aspects of Matenals Science and Engineenng ( ICAMSE 21 )L

1. Introduction

Increasing demand of energy and reduction of conventional
energy sources directed the present research to develop non con-
wentional energy sources. Substitute source of energy is solid oxide
fuel cell (SOFCs ) which is portable, clean and renewable [1,2]. Solid
oxide fuel cells produce hydrogen and also reasonahbly inexpensive,
highly efficient and low sensitive to impurites |3-7). Its effidency
iz about 60% and on heat recovery enhance to BOE |8 | Efficiency of
the cell is much affected by dectrode or electrolyte material used
in S0FCs [9-11]. Electronic conductivity more than 100 Som™?,
matched value of thermal expansion coefficientwith other compo-
nent (especially electrolyte), good chemical compatibility among
the components, higher catalytc activities, adequate pomsity and
low cost are main requirement of the S0FCs [4]. Perovskite mate-
rials like LaFeCs LaMn(k and LaColl; with suitable ion doping
are well studied cathode of $0FCs [12]. Size of Sratom is compara-
ble to La atom, therefore Sr additon in LaMnO; raise the extent of

* Carmespanding authar.
E-muil addrees: mamakammnal 233 3@gmail com (AP Singh)

hitps ;f doi orgf1 0107 G omatpr 202101 055
22147853 2021 Elsewier Ltd All rights neserved.

charge camier (electrons and holes) in Llaj.SuMnOe=: (x is less
than 0.80) (L5M) and improve the electronic conductivity [13]
On decreasing the working tempemtures, higher polarization resis-
tance and activation energy (Ea) is shown by L5M and affect the
performance of S0FCs [14] Chamge imbalance is created by substi-
tution of alkaline earth metal at La site in LaFeds: compensated
moreover by creation of Fe*" ion or Oy vacancy and thus raise
the conductivity |[15-17]. Therefore in this research work, Ba®" is
doped at La site of LaMnFeOs to synthesized new ceramic material
LajuBasMnasaFeasa Oz [x= 0,10, 020, 030, 0.40} for cathode of
intermediate termperature S0FCs and the as prepared ceramic sam-
ples has been characterzed for study the thermal structural,
dieledtric and electrical behaviour.Table 1 Table 2.

2. Experimental

Laj_sBasMnasaFeasa O3 {x=0.10, 020, 0.30. 040) perovskite
(LBMF) synthesized via solid state reaction process. 99.9% pure
Bal:, Mnd, Fex0: and Laz0: From sigma Aldrich has been used
as raw material. Powders of raw materials in stoichiometric ratio
are taken in a bottle containing zirconia oxide balls and acetone

Lsamd Inemational Conference an Aspects of Materials Sciencs and Enginesring (ICAMEE 20211
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ARTICLE INFO ABSTRACT

Keywords: A scheme of second and third harmonic generation from laser irradiated anharmonic carbon
Harmonic generation nanotubes (CNTs) embedded in silica is proposed. An intense ultra short laser pulse interacting
CN}TS o with the array of CNTs displaces its electrons. When this displacement becomes comparable to the
;Ticzrmommy radius of electrons of CNTs, the restoring force of electrons varies nonlinearly with the

displacement. As a result, plasmon resonance gets broadened and the large resonance absorption
of the laser by the electrons of CNTs occurs. The power conversion efficiency of harmonic gen-
eration due to the anharmonicity of CNTs is much higher than that due to the ponderomotive
force nonlinearity. The effect of amplitude modulated parameter on the amplitude of second and
third harmonic is studied. The high amplitude of generated harmonics can be realized with the
amplitude modulated laser as compared to ordinary unmodulated laser.

1. Introduction

In laser-plasma interaction, harmonic generation is an important nonlinear process and has attained great attention from both
fundamental and applicative points of view. It has applications in frequency up-conversion, signal processing and a valuable diagnosis
in short-pulse laser plasma experiments. Different approaches have been used by various researchers to generate the second and third
order harmonics of high power and high amplitude of the fundamental laser beam in plasma.

Second harmonic generation in planar optical waveguides was studied by Bratz et al. [1]. They developed a general formalism for
the calculation of mode generation by a planar antenna embedded in the waveguide. Harmonic generation in a self-sustained plasma
channel has been the major issue to understand among various nonlinear phenomena [2]. Rax et al. [3] studied the phenomenon of
third harmonic generation in density modulated plasma via interaction of an intense plane polarized laser pulse.

Carbon nanotubes (CNTs) and carbon nanofibers (CNFs) have recently achieved significant scientific attention owing to their
extraordinary and useful properties, such as compact size, exceptional combination of transverse and longitudinal dimensions,
exceptional tensile strength, elastic modulus and electrical and thermal conductivity [4, 5]. The study of carbon nanotubes (CNTs) is
now an active area of research in the field of nanoelectronics, which could lead to the development of advanced tech nology devices.
Due to this, nowadays various researchers have focused their research on harmonic generation via interaction of laser with CNTs
[6-14]. Akimov et al. [6] experimentally studied the generation of the second and third harmonics by femtosecond pulses of a Cr:
forsterite laser in a layer of single-walled carbon nanotubes produced by low-velocity spraying. Third harmonic generation of the

* Corresponding author.
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Resonant terahertz generation from laser filaments
in the presence of static electric field in a magnetized
collisional plasma
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Abstract A new scheme of terahertz (THz) generation from laser filaments in plasma in
the presence of static electric and magnetic fields is proposed. Two femtosecond laser pulses
of different frequencies (w1, wy) and wave numbers (k1, k») are co-propagating under the
action of filamentation in a magnetized collisional plasma. THz wave is generated due to the
nonlinear coupling between nonlinear velocity and electron density in magnetized collisional
plasma. For suitable laser and plasma parameters, the nonlinear coupling results in enhanced
nonlinear current density which leads to resonant THz waves. The external D.C. electric and
magnetic fields are applied perpendicular to each other and mutually perpendicular to the
direction of co-propagating lasers. We have obtained the expression of a dielectric tensor
with anisotropic nature, and it is found very useful in the study of THz generation. The
applied magnetic field also aids to enhance the transverse components of nonlinear current.
This nonlinear current is responsible to generate enhanced terahertz waves at frequency
(w1 — wz). We have found that the normalized THz amplitude increases significantly with
the increase in applied D.C. electric field from 10 to 30 kV/cm and magnetic field from 10 to
50kG. Our scheme with numerical analysis may open the door for efficient and cost-effective
way to generate THz radiation.

1 Introduction

In modern days, compact and efficient THz sources have great importance in the field of
science and technology because of their numerous applications in industrial manufacturing
and packaging units [1], security and safety [2], broad band communication [3], biological
and pharmaceutical sciences [4—6], remote sensing [7]. Due to this, various researchers have
studied the schemes of THz wave generation by using different mechanisms to enhance the
normalized THz amplitude like optical rectification [8], cross-focusing [9], optical mixing
[10] and filamentation [11-13], etc. Among them, the mechanism of THz generation by laser
filamentation produces THz pulses of very high order energy. Femtosecond laser filamen-
tation is a distinctive, dynamical and unique phenomenon in which laser beam breaks up

4 e-mail: vishal20india@yahoo.co.in (corresponding author)
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Abstract

In this novel scheme, a theoretical analysis of resonant terahertz (THz) generation in the array of magnetized anharmonic car-
bon nanotubes (CNTs) is presented. Two laser beams with frequencies (@, ®,) and wavenumbers (k,, k,) propagate through
the array of vertically aligned anharmonic CNTs in the presence of an applied static magnetic field. It provides different
displacements to the various electrons of CNTs. Due to this, restoration force varies nonlinearly with the displacements of
electrons and hence results in anharmonicity. This anharmonicity plays a significant role in the enhancement of absorption
of laser beams by the electrons of CNTs. The nonlinear restoration force produces the current which is responsible for the
THz generation. It is observed that the applied magnetic field (170 to 235 kG) helps in the enhancement of the THz genera-
tion by increasing the nonlinearity of the system. The impact of dimensions, inter-tube separation, and density of CNTs on

the THz amplitude has also been analyzed.

Keywords Carbon nanotube - Nonlinear restoration force - Anharmonicity - Inter-tube separation - Magnetic field

Introduction

In this modern world, THz technology has attained great
importance due to compact and highly efficient THz sources
for various applications in many fields like security protec-
tion [1], medical sciences [2—4], and broadband communi-
cation [5]. The various researchers have proposed several
schemes for THz wave generation to provide compact,
efficient, and reliable THz sources. For this purpose, they
have used different mechanisms to enhance the amplitude of
THz radiation. Some of these are by beating of two chirped-
pulse laser beams in spatially periodic density plasma [6],
the interaction of laser filaments in the presence of a static
electric field in a magnetized collision plasma [7], laser cou-
pling to an anharmonic CNT array [8], nonlinear mixing
of laser beams [9], and by applying a magnetic field on an
array of CNTs [10-12]. The CNTs are considered very reli-
able and effective sources for THz generation, due to their
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compact size, large current density, high electrical conduc-
tivity, and excellent combination of transverse-longitudinal
dimensions. The CNTs are considered a more favorable
medium for the efficient generation of terahertz radiation
[13]. Moreover, CNTs are also helpful in the strong absorp-
tion of the laser beam [14] due to which generated THz
amplitude is enhanced. Titova et al. [15] have proposed the
generation of THz radiation by using single-walled CNTs,
excited by femtosecond laser beams. Batrakov et al. [16]
and Portnoi et al. [17] have explained and reviewed THz
generation processes in CNTs to increase the efficiency of
THz generation. Wang and Wu [18] studied the properties
of THz radiation experimentally, emitted by CNT antenna.
Dragoman and Dragoman [19] have studied the character-
istics of metallics, single-walled CNTs as a THz antenna.
Dagher et al. [20] have studied the amplification of THz
radiation in metallic CNTs under the influence of the D.C.
magnetic field and observed enhancement in the normalized
amplitude of THz radiation.

In the present paper, we propose a new scheme for THz
generation by irradiating two co-propagating laser beams
of nearly equal frequencies on vertically aligned hollow
anharmonic CNTs in the presence of an external static
magnetic field. In this, we are using an array of CNTs to
ease the propagation of THz radiation. A single-walled
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Abstract

Due to overexploitation of renewable resources, we have observed that some species are already extinct. So, the time demands
conservation, reproduction and optimal utilization of these resources and the study of such problems. In this paper, a delayed
stage-structured self-dependent two compartment (compartment-I contains immature fishes and compartment-II contains
mature fishes) commercial fishery model with impulsive harvesting is proposed and analyzed mathematically as well as
numerically. The aim is to manage the fishery resource system and that to extract maximum profit without the species become
extinct. The proposed system is proved to have positive periodic solutions which are bounded, locally stable and permanent
with certain conditions. Then by using optimal impulsive harvesting theory, the optimal harvesting time and optimal harvesting
level have been obtained. At last, numerical simulation has been done to support the analytic results, along with comparative
plots drawn for different values of harvesting effort £, maturation delay t and impulsive period 7.

Keywords Optimal harvesting policy - Impulsive effect - Stage structure - Delay - Stability analysis

1 Introduction

As the need for food and energy is increasing rapidly, the
natural biological resources are getting exploited at an alarm-
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ing rate. So, the time demands an effective and scientific
management of biological resources so that the problems
related to the renewable resources, fishery resources in partic-
ular, are addressed effectively. One of the possible solutions
in case of fishery resources is fish farming, i.e. to create
and develop fishes in controlled reservoirs or compartments
for commercial purposes. Generally, there are two or three
ponds/compartments out of which one compartment is used
for breeding and fertilization of fishes and the second com-
partment is used for development of fishes up to adult age
and ultimately for the harvesting of fishes.

During the last two decades, a number of Ecologists/
Mathematicians have studied the impact of harvesting of one
or more species on the complex dynamics of natural fishery
resource model. The main objective of their study has been
to find the conditions to extract maximum profit without the
species being led to extinction. It was also observed that in
order to prevent the species from extinction, various agen-
cies/institutions impose certain regulations like fishing quota,
taxation, supply of alternate food to predators, restriction
on effort, creation of reserve area, lock-in period, switching
of harvesting policies etc., and researchers/mathematicians
have explored these factors through their models and analy-
sis. Dubey et. al. [1] have suggested and analyzed a fishery
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Abstract

The study of a.c. conductivity and dielectric properties of materials is important in obtaining new materials with pre-
determined properties for their various applications in fuel cell technology. In this work, the precursors of zirconia-based
ceramic oxides with compositions Zr, 45 Y ) 6C€0 02X 0201.5 (X= Ca, Fe, La, Sr, and Mg) were prepared by the mixed oxide
method. All the precursors were ball milled for 6 h in an acetone medium. The calcination of these powdered samples was
done at 600°C in an electric furnace and calcined powders were then pelletized. Sintering of the sample pellets was done
in a microwave furnace at 1400°C for 20 min and in a conventional furnace for 6 h at the same temperature. The structural
properties, a.c. conductivity and the dielectric properties of these samples were studied in a frequency range from 20 Hz to 2
MHz. The a.c. conductivity of all the samples was found to increase with an increase in frequency. The variation of dielectric
response factors such as dielectric constant and loss tangent with frequency has also been explored in this work. Among all the
prepared samples, the microwave sintered Zt( 9o Y ) 06C€0.02Ca0,0205.5 sample shows maximum electric conductivity at 800 K.

Keywords Microwave processing - solid electrolyte - a.c. conductivity - dielectric loss

Introduction

Excellent electrical, optical, and magnetic behaviors of
ceramics are very crucial for their applications in commu-
nications, electronics, and energy storage. The fundamen-
tal characteristics such as dielectric constant (g,) and the
dielectric loss factor (tand) of ceramics decide their appli-
cability in these different areas. To understand the required
properties of dielectric materials, it is necessary to study
the physical phenomena occuring in these materials when
they are placed in an electromagnetic field. The dielectric
measurements explore the motion of local charge carriers,
which are responsible for high ionic conduction in a mate-
rial as well as the dissipation of the electric energy inside it
when placed in an alternating field.

Since the defect associates usually contain one or more
oxygen vacancies, the dielectric constant value and oxide
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ion conductivity are primarily controlled by the association
energy of the oxygen vacancies. This is because oxygen
vacancies connected with the defect associates need to be
dissociated from the defect associate pairs for the conduc-
tion process. Large defect pairs are formed at higher doping
concentrations in singly doped materials. However, small
defect pairs are formed in co-doped materials as the co-
doping effect hinders the growth of defect clusters.' There-
fore, the dielectric constant and dissipation factor are the
crucial quantities in the design of SOFC electrolytes and
the dielectric relaxation studies have their significance to
explain the dynamic properties of oxygen vacancies after
the dissociation from the dopant-vacancy associates. The
study of dielectric constant and dielectric loss as a function
of temperature and frequencies is one of the most convenient
and sensitive methods of studying the material structure.’

In addition to these properties, the a.c. conductivity or
frequency-dependent conductivity is another important
factor that describes the electrical conductivity of material
when placed in an alternating current (a.c.) field.>® For all
the solid materials in general, the a.c. conductivity of a solid
obeys the Jonsche’s power rule given as:

0,(®) = 04+ A" for 0 < n< 1 (1)
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ABSTRACT

Related rese
During the metal cutting process, dynamics of a mechanism influence the cutting phenomenon at the

People also
contact interface while the contact interaction also has its reciprocal effect on the mechanism. Modeling read
the dynamics and the contact interaction between the cutting tool and workpiece, causing material ———
Factors influenc
removal, is a complex and challenging task. The mechanism of a machine involves a number of metals during pe

interconnected rigid bodies that interact with each other dynamically. Modeling dynamics of such operations >

mechanisms is necessary from the point of view of design and analysis. In this paper, the multibond graph P.J. Thompson
approach has been used fxor modeling the dynamics of a power hacksaw machine. The power hacksaw rue;?i':hle::':l’i':i
machine is quite commonly used for cutting materials in industries. This graphical approach offers scope

for analysis of causality, which is an important aspect of physical systems, and its application, a feature not

offered by the energy-based formulations, such as the Euler-Lagrange’s method and Hamilton’s method.

These energy-based formulations, commonly used for modeling dynamics of physical systems, also tend to

be too mathematically inclined. MATLAB coding for simulation has been done directly from the multibond

graph model without explicitly deriving system equations. The simulation results have been presented,

analyzed, and discussed.
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Abstract

There are numerous applications bused on edge detection have been
used in the area of image analysis. The technique of edge detection is
an important step towards the visual system reliability and security that
delivers a better understanding in many applications like object
recognition  classification, photography, and many more others
computer vision application such as pedestrian detection for a vehicle
on the road, fuce detection in biometric, and video surveillunce. We
know that detection of edge~letection is a scientific technique that is
practiced fo provide better image analysis and towards this purpose, lots
of edge identification approach was alveady implemented by the
rescarchers in the imuage processing era, but they do not achieve
acceptable results for all types of the image that can help in the image

analysis. In this research, we introduced a comparative evaluation of

edge detection algorithms for instunce Sobel, Canny, and Fuzzy logic-
based edge detector with an Improved Fuzzy Inference (111) system iy
presented to preserve image edge for image analysis. The key
contribution of this research is developing a new hybrid edge
mechanism by utilizing the gradient and standard deviation based fuzzy
logic approach to achieve better edge detection efficiency. To provide a
better edge or non-edge region from an image the proposed 1I'l has its
impact on quality parameters, for instunce, Peak Signal 1o Noise Ratio
(PSNR), Mean Square Error (MSE), Entropy and Structural Similarity

(SSIM) with the execution time. At last, the performance parameters of

the proposed IF1 spstem is compared with other edge technique and we
observed that the achieved results justify the proposed work in image
processing.

Keywords: =
Edge Detection, Fuzzy Logic, Fuzyy Inference, Gradient, Standard
Deviation

1. INTRODUCTION

We know that an image is a collection of pixels in terms of
two dimensional array that depicts the visual perception artifacts.
One of the most important artifacts of an image is its edges and
the edges of the image are directly connected or related with the
shape of objects and their variations in the distribution of pixel
intensities | 1]. For the analysis of an image bricfly, the edges are
carrying significant substantiation about available objects in an
image [2]. So, for better image analysis edge detection technique
persistently considered as an elementary and initiative operation
{0 achicved better performance of the various computer vision
applications in day to day human life. There are two basic image
edge detection approaches are available such as [3]:

« Thresholding-based edge detection approach

« Pixels fitting-based edge. detection approach

The first method of edge detection is developed by utilizing
the concept of the ideal edge pixels of an image and based on the
threshold value. edge pixels and non-edge pixels are separated.
After that the concept of pixels fitting-based edge detection

approach is developed by the researcher but, the thresholding-
based edge detection approach is still superior and the most useful
approaches and the involved steps in these techniques are

demonstrated in Fig. .
Image I(u,vu

|
v v
Spatial Operator Spatial Operator
Saum) ()
Crpio12) Gu(u,v)
| Point Operator |
Au.y) Edge Enhanced Array
s \ 4
H Threshold
Detection
Edge Image
E(u,v)

Fig.1. Thresholding-based Edge Detection System

In 1998, the first fuzzy logic-based edge detection was
developed by the F. Russo [4] for the successful finding of edges
from an image without being misled by the noises using the
concept of reasoning rule sets. Thereafter lots of research and
improvement were made by the time by utilizing the concept of
threshold-based as well as pixel fitting-based method for the
climination of noise and edge detection from the image. At this
time. lots of researchers have committed their efforts to design an
effective edge detection technique for better analysis of an image
[5]. The edge of an image and object available in the image
depending on the angle of image viewers and the results may vary
from angle to angle for an image. So, rescarchers used the concept
of the rule-based fuzzy logic algorithm to solve this problem,
where a lot of rule is designed to detect the edge of an image
according to many factors like viewer angle, pixel intensity,
object shapes, etc. There are lots of traditional edge detection
methods (Sobel, Canny, Prewitt, etc.) are available but they are
limited for images or image with noise [6]. Edge is the unexpected
variations of gaps in an image and the detection of the edge is a
challenging task for research without losing the exact information
or object’s shape [7]. Generally. edges may be of three types man
image:

e [Horizontal Edges: 1t is produced by using the value of

gradient in the image based on the vertical analysis, and can
be enhanced with a vertical gradient detector.
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Abstract: Image demosaicing 1s the process of reconstruction of full color image on the basis ol various methods from the
data samples obtained by acquisition devices. This paper deals with the various techniques that can be utilized to achieve
demosaiced image by suitably classifying it into various categories. Moreover, it also provides an insight into the evaluation
metrics used for confirming the performance of demosaicing techniques. Besides, the potential arcas are also investigated for
realistic applications where image demosaicing is found to be highly benelicial for healthcare and forensics.

Keywords: Image demosaicing, Bayer pattern, Learning-based algorithms, Medical imaging, lmage forgery, Healthcare

1. Introduction

Owing to the rapid advancements in technology as well as the casy availability of digital cameras and mobile
phones, the usage of images and videos has increased manifolds in the various rcgimes such as education.
healthcare, surveillance, etc., [1-5].Despite the technological advancements, there is still need to improve the
quality of an image. Image quality is dependent on various factors ranging from features of cameras such as its
resolution, sensitivity to light, sensor’s dynamic range, etc. to the conditions that occur while capturing the
images such as adjustment of white balance, focus adjustment, color interpolgtion, color correction, compression,
etc. However, Color Filter Array (CFA) interpolation is an indispensable part of image pipeline which is used to
recover full resolution image from its CFA data [6-8]. The requirement of CFA in color images is that there must
be a minimumfthree color samples at pixel location. One way is to use beam-splitiers along the optical path. so
as 1o project the image on all three sensors individually. Afterwards. color filter is placed before cach sensor in
order 1o obtain three color component images. It is challenging approach not only in terms of cost but also in
alignment. Since. it needs three Charge Coupled Devices (CCD) sensors which need precise alignment that may
otherwise lead to a phase delay. Another way is that the color sensors can be stacked on top of one another as in
Foveon cameras [9] but it escalates the exposure time as the light requires penctrating the three Silicon levels.
Hence. the most cost effective method is to use CFA before the sensor to acquire onc color component at a pixel
and then, restoring other two color components [10-11]. This process of reconstruction of a full color image from
the single color component is commonly referred to as demosaicing. Although there are various CFA patterns
but widely used Bayer pattern among them [8] is that where the green component is sampled by quincunx grid
while red and blue components are attained using the rectangular grid. The density of the green components is
two times the red and blue color components as the human eye is more sensitive (o it. Several other CFA
arrangements can also be used such as utilizing the subtractive primary colors cyan, magenta, and yellow
(CMY), Emerald filter. cyan, magenta, yellow, and green (CMYG), panchromatic pixels, lincar combination of
red, green, and blue for decreasing aliasing introduced by the sampling, quantitative theory for optimal pattern
that reduces the reconstruction error, etc. [12-15].The presented work is generally focused on the reconstruction
of images that can be obtained using CFA arrangement.

Image demosaicing is basically the reconstruction of the color image by utilizing the interpolation techniques
that are especially devised to reconstruct the images sampled using a CFA otherwise it may lead to the artifacts
such as false colors and zippering effect in some portions of an image. thereby reducing the image visual quality
[12]. Moreover. most of these algorithms are complex, time-consuming and have high computational cost. It is
worth noting that there is tradeoff between accuracy and computational cost for various image demosaicing
algorithms. Thus, it is required that the demosaicing algorithms must be less prone 10 the artifacts. low
computational cost as well as able to preserve the image resolution.

This paper is structured in the following manner: Section 2 provides a detailed analysis of the demosaicing
algorithms. Section 3 provides various assessment parameters for the demosaicing algorithms. Section 4 provides
the applications associated with it. Finally. the conclusion is presented in Section 5.

2. Image Demosaicing Methods
The plethora of image demosaicing approaches are available but they are broadly classified into six categories as
depicted in Figure 1. :
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Abstract

With the propelling high capacity demands, passive optical networks (PONs) are getting
extra consideration nowadays. Problem: Burst blocking in wavelength division multiplexed
(WDM) PON system increase with the contention period > burst time. Motivation: In the
absence of optical random memory in optical communication networks, contention resolu-
tion using temporal delays is prominent work and can be accomplished using Fiber tem-
poral delay paths. Burst blocking becomes high in the network at larger contention period
such as time between two bursts is larger. Methods: Therefore, in this work, a 40 Gbpsx 10
WDM channels based PON system with 50 GHz channel spacing over 20 km is investi-
gated by incorporating switches, switch controller, buffers and Fiber temporal delay paths
to decrease the bursts blocking in the system. In order to assign delay to bursts, an algo-
rithm is proposed and calculated amount of delay are assigned to demanding wavelengths
for bursts which inturn decrease the blocking. Analysis: Proposed WDM-PON system is
simulated in the simulation tool and investigated for different FTD delays, burst loss prob-
ability, burst arrival rate, buffering delay and performance is also analyzed in terms of
log BER. Results: Bursts blocking probability increases with the increase in burst arrival
rate, lesser buffering delays, and more no. of input ports. Further investigation reveals that
higher extinction ratios can provide better log BER.

Keywords WDM-PON - FTD - Burst contention - Buffer architecture - Log BER

1 Introduction

Data traffic in cloud computing and big data application is exponentially increasing due
to ever increasing demands of internet access among the majority of people all over the
world, Wavelength division multiplexing (WDM) based passive optical networks achieves
(PONSs) their maximum capacity rapidly (Kaur et al. 2019a). E-governance, video on
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Abstract

The rapid increase in internet services demands high capacity and brings high energy dis-
sipation. For broadband access networks, energy efficient passive optical networks (PONs)
are ubiquitously demonstrated to conserve energy. However, high cost components for
monitoring, complexity, delays and synchronization issues in active/passive optical net-
work unit (ONU) status are the utmost issues to be addressed. Energy efficient symmetrical
Wavelength division multiplexed (WDM) and Time division multiplexed (TDM) hybrid
passive optical network using Access-Load Difference between ONUs (ALD) approaches
with dynamic wavelength switches has been proposed. Dual capacity providing system is
presented where 2 Gbps and 12 Gbps sources are operated according to traffic at ONUs.
Total capacity of individual low data rate transmitter are 8 Gbps (2 Gbps x4) and 48 Gbps
(12 Gbpsx4) for each ODN serving 64 ONU. Proposed approach is competent to only
use specific transmitter module based on load at ONU and keep rest of the transmitters
inactive. Design of ALD DWS is such that there is no service interruption even when any
transmitter stops working. Moreover, nonlinear carrier generation eliminate the require-
ments of lasers for upstream transmission which saves cost as well as energy. It is observed
that proposed system save 400% energy below 10 Gbps, 300% between 10-20 Gbps, 200%
between 20-30 Gbps, 100% between 30—40 Gbps and 0% for beyond 50 Gbps. Therefore
variable transmitters (Bandwidth) are operational in this architecture and provide economi-
cal in initial operational expenditure (OPEX).

Keywords WDM-TDM-PON - Dynamic wavelength selection (DWS) - Access load
difference (ALD) - ICT - SOA
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ABSTRACT

With over 319 million menthly active users, I'witter has
developed into a goldmine for organizations and people with a
strong political, social, or economic incentive te retain or
enhance their clout and reputation. Sentiment analysis
enables these firms to conduct real-time surveys on HUMErous
social media platforms. Twitter sentiment analysis technology
enables the measurement of public attitude toward certain
events or products. The majority of current research is devoted
to extraciing sentiment traiis through the analysis of lexical
and syntactic variables. These characteristics are openly stated
using emotional words, emoticons, and exclamation points,
among others. In this research, effective feature extraction is
accomplished via the use af convolution mapping and an
attention layer. These features are then learned by random
Sorest.

Keywords— Convelution Newral Network, Twitter

1. INTRODUCTION

Sentiment analysis is a process which deals to identifyving the
feelingz, emotions, attitude of a person towards some product,
entity, or any political and personal issue. Sentiment analysis 15
a method to extract the hidden information from the web data.
This hidden information gives a lot of information related to
uvser’s view and opinion. Sentiment analysis performed on the
basis of subjective and objective nature of text. The subjective
data defines the sentiment part of the text and rest part that is
objective part does not contain sentiment information in it. The
most important part of the sentiment analysis is extracting the
featores from the text and classify the data according to these
featores. Here is an example of subjective and objective data.
Subjective: The flavor of appy fizz is best and it is like original
apple.

1.1 Objective: I taste this last Sunday

On the basis of this text is also divided into three categories
positive, negative, neutral which express its view or opinion.
The rapid generation of web it leads to a huge amcunt of data
generated by the user. There are different kinds of users which

© 2021, www ITARIIT.com Al Righits Reserved
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interact to each other on web and generate the content in various
forms like:

+ Weblogs: Weblogs are basically a collection of blogs and
their list mainly in the form of hyperlinks which are uzed to
recommend the other website of blog.

# News: These are the daily events and activities happened
around the world. The news also contains the new research
and discovery all over the world.

# Reviews: These are the feedback from the users of produoct
of services from the web. The reviews are mostly used in the
e-commerce and entertainment industry to give the feedback
and feeling related to the services of the e-commerce
company.

# Social Networking Sites: the biggest boom in the
technology iz social media platforms like Facebook, Twitter,
and Google +, etc. on these platforms users text each other’s,
share their day to day events and also mention about their

special days.

oo Procenig || "G sg (lassl-ulﬂl (" Ostpt with |
Ttz et Twitter data """"’k""" whnrlﬂmns sredeted
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Figure 1: Basic method of sentiment analysis

In the era of internet and technology the e-commerce growing
with very high rate because it provides an effective platform to
the customers and manufacturers to interact with each other. The
reviews of the product plays and important role in its overall sale
and it depend on its quality. The review helps to the new
consumers in deciding whether the product is good or not. It alzo
helps the manufacturer to know about the status of the produoct
in the market after its sale. This thing helps to improve the
product sale by quantitatively az well as qualitatively. Tweet
analysis according to its sentiment iz a challenging process
Page| 2292
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Abstract

The use of industrial waste (ash) in large-scale earthworks for civil engineering applications
such as construction of highway embankments, the rise of ash dykes, the filling low-lying
areas, fillings of buildings, solves the problem of waste disposal besides in addition to the
conservation of the natural soils. It is has a low density, low consolidation, lower potential for
bearing and higher settlement. To use these areas for construction purposes, it is necessary to
reinforce them at deeper depths. The present study uses highly confined stone columns to
investigate the strengthening of ash fills. A total of six cases are investigated, including slope
reinforced with an encased stone column. Model tests were conducted with pond ash at 40%
relative density with a circular footing on untreated and treated ash fills. The enhanced cases
include ordinary stone columns,vertically encased columns with geotextile, vertically encased
columns with geogrid, highly confined vertically encased columns with both geotextile and
geogrids (HC-1) and highly encased columns with both vertical encased geotextile and
horizontal geogrid (HC-2) layers. The parametric study includes an examination of load-
settlement behavior, load-carrying ratio, settlement reduction ratio, and stiffness factor,
modulus of subgrade reaction and post-failure behavior of slopes reinforced with encased
stone columns. In all cases, the high confined encased system yields better results. In each
case, the stone column failure pattern of was observed at a distance range of 1—3 times the
stone column diameter. Post-failure behavior indicates that for steep slopes where massive
slip failures are expected, highly confined encased stone columns can be useful. Results are

validated by the numerical modelling analysis of Plaxis.
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Abstract

As a novelist and the most secure biometric method, finger vein recognition has gained
substantial significance and various pertinent researches have been reported in literature.
However, it is difficult to extract a more reliable and accurate finger vein pattern due to the
random noise, poor lighting, illumination variation, image deformation and blur.
Furthermore, improper parameter settings of SVMs lead to poor classification accuracy and
apparently, not much relevant research has been conducted on its optimal parameter setting.
To alleviate these problems, this paper proposes an efficient finger vein recognition framework
consisting of the hybrid Local Phase Quantization (LPQ) for robust feature extraction and
Grey Wolf Optimization based SVM (GWO-SVM) to compute the best parameter combination
of SVM for optimal results of binary classification. Finger vein features are first extracted by
integrating LPQ, which is invariant to motion blur and deformation, with Local Directional
Pattern (LDP), which is robust to random noise and illumination variation, to augment the
recognition performance and reduce the computational time. Then, GWO-SVM is used for
classification in order to maximize the classification accuracy by determining the optimal SVM
parameters. The extensive experimental results indicate remarkable performance and
significant enhancements in terms of recognition accuracy by the proposed framework
compared to the existing techniques and prove the effectiveness of the proposed framework on
four tested finger vein datasets. It has outperformed the typical SVM approach and kNCN-SRC
two-stage methodology via achieving the recognition accuracy of 98% and equal error rate as

low as 0.1020%.
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Hybrid Watermarking Scheme with Dual
Encryption and Channel Coding in YCbCr
Color Space
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Abstract

Objectives: This study aims to Improve and Secure the watermarking scheme
with dual encryption (chaotic maps and Arnold transform) and channel coding
in YCbCr color space with embedding and extraction procedure. Methods:
In this scheme, the cover watermarked image is encoded and the singular
value is decomposed by singular value decomposition (SVD). The four levels
of Discrete Wavelet Transform (DWT) are applied after that, the singular value
matrixes are embedded into the Y, Cb, Cr components of the host image.
The embedding factor for each component is calculated with singular vectors
of the hl sub-band of DWT with bit selection automatically by Gray level
co-occurrence matrix (GLCM). In this paper, the GLCM technique is used to
enhance the performance of a watermarked image affected by degradation
with the DWT method. An inefficient approach is chosen randomly for image
embedding which is bit selection. There is degradation in the quality of the
watermark image when randomly selecting the bits. To dynamically choose
the embedding bit, this research applies the Grey Level Co-occurrence Matrix
method. Findings: Different performance parameters like Mean Squared Error
(MSE), Peak Signal to Noise ratio (PSNR), Bit Error Rate (BER), Normalized
correlation coefficient (NCC), and Mean Structural Similarity Index Measure
(MSSIM) has been used to compare the effectiveness of the proposed scheme.
The achieved outcomes show that when applying dual encryption and FFT (Fast
Fourier Transform) with the GLCM, around 10to 15 percentimprovementin the
results can be obtained. Novelty: We have proposed a hybrid watermarking
scheme with Chaotic maps, Arnold transform and Fast Fourier transform in
YCbCr color space.

Keywords: Encryption; Discrete wavelet transform; Singular value
decomposition; Chaotic map; Arnold transforms; Channel coding

1 Introduction

Digital watermarking is the most commonly used technique for securing the data
against attacks. Visible or Invisible watermarking are the two different types of
watermarking approaches used (. The watermarking performed defines how the
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Combined effect of transverse electric and magnetic fields on THz generation
by beating of two amplitude-modulated laser beams in the collisional plasma
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Abstract. In this paper, we have provided a theoretical analysis on enhanced terahertz (THz) generation by
beating two amplitude-modulated laser beams in the collisional plasma under the effect of static electric and
magnetic fields. Two amplitude-modulated laser beams of slightly different frequencies (®;,®,;) with
wavenumbers (ki, ky) are propagating along the same direction under the effect of these fields. The coupling
between the various nonlinear terms like the nonlinear velocity and electron density in the collisional plasma
results in the THz generation. The electric field, magnetic field, and propagation direction of lasers are
mutually perpendicular to each other. The applied static magnetic and electric fields assist to enhance the
nonlinear current density and normalized THz amplitude. The normalized THz amplitude shows
notable enhancement with the increase of applied static electric and magnetic fields. This scheme can be

employed to generate and detect the THz radiations for making interesting astronomical observations.

Keywords.

1. Introduction

In the present era, compact and efficient THz sources
can provide numerous applications in industrial man-
ufacturing, anti-terrorism, and safety techniques, (Sie-
gel 2002; Orlando & Gallerano 2009; Ishigaki et al.
2012) remote sensing, satellite communication (Pick-
well & Wallace 2006; Hoffmann & Fulop 2011;
Kawase 2012) physical, chemical, biological, pharma-
ceutical (Lui & Hegmann 2001; Dragoman & Drago-
man 2004; Sizov 2010), and astronomical sciences (Liu
et al. 2010; Kulesa 2011; Graf et al. 2015). It is well-
known fact that the interstellar radiations lie in the sub-
millimeter wavelengths, namely the THz regime. THz
spectroscopy contains in-depth information about the
star formation process and the interstellar medium.
Therefore, more interesting astronomical observations
can be acquired by using THz detection technology.

This article is part of the Special Issue on “Waves,
Instabilities and Structure Formation in Plasmas”.

Published online: 28 May 2022

Collisional plasma—terahertz waves—amplitude—modulated laser beams.

Many researchers put their efforts to provide various
schemes of THz generation and detection by using
different mechanisms to enhance the normalized THz
amplitude like optical rectification mechanism (Singh
et al. 2017; Gupta 2021), carbon nanotubes materials
(Kumar et al. 2021a,b) cross-focusing (Thakur et al.
2020a,b; Thakur & Kant 2021) and self-focusing of
laser beams (Thakur & Kant 2019, 2021) optical mixing
of laser beams (Kumar & Tripathi 2012), two-color
laser interaction (Saxena et al. 2021), short-pulse laser
interaction (Gurjar et al. 2021a,b) filamentation (Kumar
et al. 2021a,b) and amplitude modulation (Wang et al.
2011), etc. Some of the researchers have noticed a
significant enhancement in the normalized THz
amplitude by beating amplitude modulated laser beams
and using filamentation under the effect of the suit-
able external magnetic field, electric field or both
(Braun et al. 1995; Loffler et al. 2000; Houard et al.
2008; Varshney et al. 2014). In this scheme, we have
considered two amplitude-modulated laser beams

having electric fields, E, (w1, k) and EQ((}Jz, k). These
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Electrical conductivity of gadolinium and yttria co-
doped ceria with Ca, Fe, La, & Sr addition:
as electrolytes for solid oxide fuel cells
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ABSTRACT

This paper reports the alternating current (AC) conductivity and dielectric
behavior of Cepo9Gdo6Y0.02M0.0202-5 (M = Ca, Fe, La, & Sr) systems for their
application as electrolytes for solid oxide fuel cells (SOFCs). The mixed oxide
method was used for the preparation of these compositions. The samples of all
the prepared compositions were sintered by both conventional and microwave
heating at 1400 °C. The AC conductivity and dielectric behavior of the prepared
samples were studied in the temperature range from room temperature to
500 K. The AC conductivity was found to be higher for the microwave-sintered
samples than the conventionally sintered samples. The microwave processed
samples have shown lower activation energy too. Further, the microwave sin-
tered composition of lanthanum doped ceria has shown the maximum AC
conductivity, dielectric constant, and minimum activation energy among all the
prepared samples, making it an excellent candidate for SOFC electrolyte.
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promote the use of renewable energy resources,
which have a less harmful ecological effect. Solid

1 Introduction

The world’s primary energy demand is ever
increasing and until now, this is mainly fulfilled by
fossil fuels like coal and petroleum. With the oil crisis
and growing environmental worries, the use of our
limited fossil fuels has become a worrisome matter
not only to preserve resources and the environment
but for the economic benefits also. Due to the inad-
equacy of the conventional resources and for uni-
versal demand to decrease the production of
greenhouse gases like CO,, there is a rising concern to

Address correspondence to E-mail: psharma.daviet@gmail.com

https://doi.org/10.1007/510854-022-08563-5
Published online: 22 June 2022

oxide fuel cells are being used in electricity produc-
tion, transport, and automobile applications, due to
their high-energy competence, fuel flexibility, and
lesser ecological pollution. The fuel cells are well-
planned technology to transform one form of energy
to the other and are a noble alternate of the conven-
tional power resources. These are very efficient
(> 65%) and environmentally friendly devices that
can deliver power in transportable and still power
applications [1, 2].

@ Springer
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A COMPARATIVE FRAMEWORK FOR BLOCKING ARTIFACTS REMOVAL OF
DIGITAL IMAGES USING HYBRID MECHANISM

1

Abstract

The restoration of an image with blocking artifacts due to compression
at low bit rates is a challenging task and blocking artifact measurement
algorithms have an important role to play in the computer vision field.
An artifucts removal technique is an important step towards the
reliability and security of image processing area that delivers a better
understanding in many applications like pattern recognition, object
classification, surveillance system and many more. We know that the
removal of art objects is a scientific method used to provide better image
analysis and for this purpose many methods of removal of art objects
were already made by researchers d uring the processing of images s uch
as line, motion, pattern, and hair. But in availability of group of
artifacts in an image, they do not achieve an acceptable result. In this
research, we proposed a comparative framework for blocking artifacts
removal of digital images using hybrid mechanism. The main
contribution of this research is developing a new neuro-fuzzy system-
bused hybrid artifacts removal mechanism to achieve better blocking
artifucts efficiency. To remaye, artifuct from an image the proposed
framework hays its own impact in quality parameters such as Peak
Signal 1o Noise Ratio (PSNR), Mean Square Error (MSE), and
Structural Similarity (SSIM) with the execution time. At last, the
performance paramelers of proposed framework is compare for all five
techniques such as line, motion, pateri, hair and combination of all
with euch other and we observed that the achieved results justify the
proposed hybrid artifuct removal method in the field of imuge
processing.

Keywords:

Artifacts, Line, Motion, Patiern, Hair, Neuro-Fuzzy, Image processing,
PSNR, MSE, SSIM, Execution Time

1. INTRODUCTION

The image manipulation process such as image compression,
decompression, watermarking, hiding, enhancement, medical
imaging efc. causes image quality degradations such as blocking
and ringing artifacts [1]. There arc lots of artifacts are generated
in an image such as line, motion, patiern, hair removal, and many
more hybrid. Our goal is as follows: we would like to removal
different kind of artifacts from images using  different
mechanisms that would be beneficial for image analysis toolboxes
[2]. Basically, an artifact of an image is any clement from an
image that is not in the original image and sometimes the result of
improper functioning of the image, and sometimes the result of
natural processes or structures of the human body [3]. It is
important to get acquainted with the appearance of antiquities
because antiquities can be obscure, disrupted by pathology.
Therefore. graphic art can lead to false positives and false
benefits. To achieve the improvement of image quality in
photography, many techniques to reduce art have been proposed
and these methods can be divided into five stages as in Fig.1.
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Fig.1. Image Artifacts

The image is a collection of pixels according to a tow size list
that shows visual art objects as shown in the image above. One of
the most important artistic clements of an image is its edges and
the edges of the image ar¢ directly connected or related to the
shape and contrast of the pixel distribution [4]. Overall, ou
contribution to the reduction of graphic arts is mainly in threc
areas:

A comparative artifacts reduction framework is designed L
take advantage of the information in image (0 achieve effective
removal outcomes.

In the framework, total five models are considered for th
artifact’s removal such as line, motion, pattern, hair removal, an
hybrid of them. This hybrid model can not only effectivel
remove the line, motion, pattern and hair effects between but als
be helpful for removing all blocking artifacts together.

To validate the proposed comparative model, a comparativ
analysis with the all strategies is performed in the name ¢
performance parameters such as Peak Signal to Noise Rati
(PSNR), Mean Square Error (MSE), Entropy and Structur;
Similarity (SSIM) with Execution Time.

The rest of this research article is organized as follow
Section 2 will introduce work related to the analysis of
existing framework for the reduction of art objects. In Section
we will introduce a detailed process and the test results are show
to test the proposed method in Section 4. Finally. we conclude th
work in section 5 with some future possibilitics.
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Abstract

Health care, forgery and engineering are just a few of the many industries that rely on the content of
images. Mobile phone cameras use image sensors with Bayer patterning. It is necessary to use a
demosaicing algorithm to extract the fullcolour image with requisite quality. Content-based adaptive
demosaicing utilising random forest algorithm is proposed in this article, as it has the advantage of
being easy to train and evaluate. Interaction curvature was used as the predictor. Interpolation
techniques: linear, closest, cubic, rational v4 precede this section. For each pixel, 50 learning cycles
are utilised, and all of this work is done using MATLAB software. Using random forest algorithms,
ten pictures are used to calculate PSNR, SNR, SSIM, and MSSIM. All of the test photos were more
efficient when using Random forest as a filter.
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Abstract

Image Demosaicing is gaining popularity in the field of image processing as it helps in
identifying the missing elements by using already known value of surrounding pixels
obtained from color filter array overlaid on bayer pattern. The proposed work aims at
calculating the image quality metrics (Signal to Noise Ratio and Peak Signal to Noise Ratio)
for finding the optimized window size by performing image demosaicing based on two
machine learning algorithms i.c. hybrid kNN and random forest algorithm with 20 learning
cycles. To pick out the best out of many possible window sizes (3x3, 5x3, 5x5, 7x5), a set of
standard images from Kodak database have been taken into consideration. The proposed
work of hybrid algorithm has been implemented in MATLAB tool. The findings of'the
proposed work show that 7x5 window size outperforms the other window sizes for almost

all the images as well as from its counterpart kNN only.
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Improved chimp optimizer
Abstract Spotted hyena optimizer

Prapased improved chimp optimizer (|CHIMP-SHO)

Chimp optimization algorithm (ChoA) has a wholesome attitude roused by chimp’s amazing
thinking and hunting ability with a sensual movement for finding the optimal solution in the Standard benchmark functions
global search space. Classical Chimps optimizer algorithm has poor convergence and has

Qutcomes and discussion

problem to stuck into local minima for high-dimensional problems. This research focuses on o o
Engineering-based optimization design problems

the improved variants of the chimp optimizer algorithm and named as Boosted chimp

optimizer algorithms. In one of the proposed variants, the existing chimp optimizer algorithm Conchsion

has been combined with SHO algorithm to improve the exploration phase of the existing References
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ABSTRACT

Large-scale smart environments (LSEs) are distributed
systems that covers wide geographical area characterized by a
large number of possibly hcterogencous, interacting Internet
of Things (IoT) devices. Their deployment aims to provide
enhanced cyber-physical services 1o its users, IoT allows the
physical objects in daily life connect to internet and by creating
an environment where these object can identify and
communicate with each  other  through  different
communication methods including Wi-Fi and sensor
technologies. But with LSEs there is new concept included
which is Social Internet of Things (SIoT), SIoT moderates the
challenges of IoT like trust.entity discovery and management
by developing™ social-like” relationships between the objects
that search only those nodes with mutual social relations then
the complexity and the time duration of the search could be
drastically reduced. Now due to less approaches to develop a
efficient LSEs and issues like Security and Trustworthiness
are still 1o conguer incase of SIoT. The system includes
implementation of a security system that is user friendly and
can be used commercially which comprises of LSE Sensor,
LSE End User, LSE Edge, where LSE Gateway(Server) acting
as mediator .This paper proposed to resolve the security issues
and reduction of maliciousness resulting in the increasing
rustworthiness. In Proposed system there is usage of Fuxy
Logic rather than Crisp Logic that pro vide the user with beffrr
results and overcome the related issues by improving
parameters like latency, trustworthiness factor and no of nodes
detection in the system by addition of Fuzy Legic and
Artificial Intelligence(Al)  there is analysis of
sound(alerts)coming from a particular  sensor  thereby
increasing the reliability and removing congestion.

© 2022, www. IJARIT.com All Rights Reserved

Keywords - [oT. Smart Environment, Security, Cloud
Computing. Edge Computing, LSEs, SloT, Fuzzy Logic. Al

1. INTRODUCTION

ToT is a new concept that gained huge attention from
miscellaneous  sectors,  which  improves automotive,
infrastructure, telecommunications, and intelligent
environmental applications [1.2]. Sensor information provides
essential data in smart environment applications. The data
should be accurate for better results. Butas with any [oT device,
data reliability can be erratic, because of sensors behavior,
hardware failures. minimized nodes .untrue positives, unusual
values. While taking into account the context of critical
applications such as health care [3). Security approaches are
difficult to be implemented; security and privacy policies must
be incorporated in smart environment applications that process
sensitive data without effecting quality.

LSEs are distributed systems that cover a wide geographical
area characterized by interacting IoT devices.They provide
enhanced cyber-physical services to users. LSEs are recognized
as highly dynamic systems. They should add. update, and
remove functionalities depending on the available devices and
services. Within an LSE, native objects, that are directly
deployed, owned, and managed by LSE, other two kinds of
entities are considered, namely foreign and external objects
which are following, first are objects that enter and exit an LSE
and don’t belong to the LSE itself private mobile devices are
examples of this type of objects. The other ones are located
outside the LSE, that provide exploitable functionalities. In the
considered open and dynamic scenario, issues  like
trustworthiness, Data processing, entity discovery and
management need to be addressed. Furthermore, it is necessary
to have methodological guidelines and tocls to foster the
development of LSEs By dealing with their complexity.

Page |392

Scanned with CamScanner



Highlight

Highlight


¥ 2 -
VI,?Q?{E(@(FTIE}SCIENCE o W e

foumal Home Curront lssue Provious Issues N

Home - International Journal of Advanced Intelligence Paradigms - Vol. 21, No. 3-4
8 NOACCESS

Design and analysis of SRRC filter in wavelet based
multiuser environment of mobile WiMax

Harpreet Kaur, Manoj Kumar, Ajay K. Sharma and Harjit Pal Singh

Published Online: April 12, 2022 - pp 374-390

R, < ABOUT

2

Abstract

Spectrally efficient pulses has been recognised to mitigate the effect of inter-symbol
interference (ISI) as well as satisfy the bandwidth limitations imposed by the multipath fading
channels in wireless communication systems. Moreover, by allowing multiple users to utilise the
transmission channel at the same time aspires towards achieving optimal spectral utilisation
with acceptable error rates considering undesirable effects of correlated fading in the channel.
In this paper, multi user environment is simulated in wavelet based OFDM system for WiMmax
with square-root-raised-cosine (SRRC) filters employed as transmit and receive filters to perform
matched filtering. The performance analysis in terms of BER as a function of signal to noise ratio
(SNR) is investigated by varying the number of users for the purpose of comparing their relative
performances to validate optimal resource allocation and meet higher data rate demand for
various modulation schemes under AWGN channel. This simulation model is developed in

MATLAB.

Keywords

DWT-OFDM, square root raised cosine, pulse shaping filter, multiuser, mobile WiMax
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Abstract - Twitter is a micro blogging site that allows users to
communicate and debate their ideas and opinions in 140
characters or less, with no regard for space or time
constraints. Every day, millions of tweets on a wide range of
topics are sent out. Sentiments or views on various subjects
have been identified as a significant feature that characterizes
human behavior. Sentiment analysis models think about
extremity (good, negative, or nonpartisan), yet in addition
feelings and sentiments (irate, satisfied, tragic, and so forth),
desperation (critical, not dire), and even aims (intrigued, not
intrigued). Therefore, the primary goal of this Endeavour is to
examine and analyze Twitter sentiment analysis during
important events using a Bayesian network classifier. Also, to
implement the principal component analysis (PCA) algorithm
for extraction of best features and combining hybrid approach
consisting of Linear Regression, Xgboost and Random Forest
classifiers. Finally, the results of the trained and tested
datasets are based on accuracy, precision, recall and F1-score.

Key Words: Sentiment Analysis, Bayesian Network,
Twitter, Principal Component Analysis, Feature
Extraction, Linear Regression, Random Forest, XGBoost.

1.INTRODUCTION

Different people from varied areas of life may hold the same
perspective on a variety of problems. When these individuals
form a group, they are referred to be similar wavelength
communities or groupings. That is, same wavelength
communities are organizations created on the basis of
similar thoughts and feelings expressed by different
individuals on a variety of themes. People in critical and
intentional teams are basically related by such similar
recurrence organizations. Many social network research
projects are largely concerned with either analyzing
sentiments at the tweet level or studying the features of
rweeters in a linked context. People from diverse areas oflife
may have the same perspective on different problems, but
they do not have to be related. Furthermore, automated
detection of such implicit groups is useful for a variety of
applications [1].

With the assistance of technology, the web has become an
extremely valuable place where concepts can be quickly
interchanged, online learning, audits for an assistance or
item, or movies can be found. It is complex to interpret as
well as record the user's emotions since reviews on the
internet are accessible for millions of services or products.

Impact Factor value: 7.529

© 2022, IRIET |

Sentiments are user feelings about things like products,
events, situations, and services that might be excellent,
terrific, bad, or neutral. Sentiment analysis [2] is the study of
people's emotions and reactions based on online comments.
Sentiment analysis is insinuated by an arrangement of
names, including evaluation mining, believing mining,
appraisal extraction, subjectivity examination, feeling
examination, impact assessment, review mining and others.

SAis a very new area of study thatuses Linguistics as well as
text analytics, NLP, Computational as well as categorized the
polarity of the emotion or opinion to gather subjective
information from source material. SA is a language
understanding task that employs a computational model to
evaluate the user's opinion as well as categorize it as
positive, negative, or neutral. The primary goal of SAis to
determine a writer's or speaker's attitude toward a given
topic. This article's or speaker's attitude could be their
assessment, affective state (the author's emotional state
when writing), or the intentional emotional communication
(intends to produce an emotional impact on the reader).
With the assistance of opinion mining, authors can
differentiate between low-quality & high-quality content

1.1 Sentiment Analysis in Twitter

An online social networking service is a service or platform
that allows individuals who similar interests, hobbies,
backgrounds, and real-life relationships to create social
networks or social interactions. Twitter is an online person-
to-person communication Twitter is an internet based
individual-to-individual correspondence and micro blogging
administration that enables its customers to send and read
text-based communications known as tweets, Tweets are
clear, of course, but senders can limit the message
conveyance to a certain group. Since its inception in 2012,
Twitter has grown to become one among the most often
used micro blogging systems, with over 500 million
registered users. According to Info graphics Labs5
measurements, 175 million tweets were sent each day in
2012.

Twitter is used by a tremendous number of people to bestow
musings, choosing it an enthralling and endeavoring choice
for evaluation. When so much consideration is being paid to
Twitter, why not screen and develop strategies to investigate
these feelings. Twitter has been chosen considering the
accompanying purposes.

e e ————————————————————————————————————
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Abstract— Attendance is an essential component of every
organization. Keeping an attendance register daily is a
challenging and time-consuming task. There are numerous
automated ways available such as Biometrics, Eye
Detection, Speech Recognition, etc. for human
verifications. This paper outlines a simple and effective
way for tracking attendance. Face recognition provides an
accurate system that solves ambiguities such as fraudulent
attendance, excessive cost, and time consumption. For
facial identification and attendance storage, this system
employs a face recognition library in Open CV (Python).
The camera captures the image and sends it to a database
folder containing images, which identify faces and
calculate attendance. The goal of creating this automated
attendance system utilizing Artificial Intelligence was to
reduce the errors that occur in the traditional attendance-
taking system. A face recognition system has been
presented that has robustness toward user recognition and
the result is transformed into an Excel Sheet in Real-Time.

Keywords— Face Recognition, Open CV, Numpy, DLIB,
Cmake, Face Detections.

. INTRODUCTION

As humans, our minds are built to do all of this naturally and
rapidly, but Computers are incapable of this order of accuracy,
as each stage of face recognition must be taught or
programmed independently. Pattern recognition is the process
by which a machine can recognize and discern a pattern from
perceptual input based on its surroundings, and make
reasonable and acceptable classification decisions. Typically,
facial recognition does use a large database of photos to
determine a person's identity; rather, it simply identifies and
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recognizes one person as the device's sole owner, while
denying access to others. The technologies employed include
statistical, probability, computational geometry, and algorithm
design. Understanding how patterns are represented and
recognized in nature has a big impact on building a pattern
recognition system. Face detection and Face recognition are
one of the major biometric categories. Generally, this facial
detection and facial recognition reduce the amount of physical
labor required by humans. Images are taken via the camera,
and face detection techniques are used. In photographs, we
usually observe the nose, hair, ears, lips, and eyes, as well as
varied poses of faces.[1] It is possible to conclude that no
single biometric is ideal. When we consider facial recognition,
it appears to be a better strategy. It has the significant
advantage of being the only biometric capable of identifying
people at a distance without subject complicity or awareness.
It is also a useful technique for people who have difficulty
touching the sensors, such as in fingerprint recognition.[2] It
cannot injure any physical portion of the body.

According to the Previous Studies, there are a variety of
application sectors where it plays an important function.[3]
Face biometrics are measured using a variety of face
recognition technologies. Security systems, authentication,
access control, surveillance systems, smartphone unlocking,
and social networking services all make excellent use of facial
recognition. Face recognition, unlike fingerprinting or other
security measures does not require any physical contact,
making it a quick, automatic, and seamless verification
experience in the post-COVID era.[4] Businesses require both
secure and fast technologies in an era of cyber-attacks and
advanced hacking tools. Facial recognition allows you to
verify someone's identity quickly and easily. Security software
and facial recognition software are generally compatible. It's
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Abstract: Mobile adhoc network are flexi-mobile, they use wireless connections to connect to various networks.
An ad-hoc network is a collection of wireless mobile hosts forming a network without central epicentre. The
automated factor means that any mobile nodes can join or leave the network at any point of time when they want
which causes many prob like Qos parameters is affected The EETS is the improved version of AODV protocol for
path recovery in mobile adhoc networks. In the EETS protocol, when the mobile node change its location then
link failure occurred in the network. The EETS protocols works on the node connectivity factor for the link
recovery. When any node detects link failure in the network, then the node with which maximum number of nodes
is connected is selected as the best node for link recovery. The EETS protocol performs well in terms of certain
parameters but for the link recovery it donot include quality of service parameters. In this research work,
improvement in the EETS protocol will be proposed by applying quality of service parameters for path recovery &
Better Link Stability in mobile adhoc networks. The quality of service parameters are like Overhead, Energy
consumption and delay.

Keywords: AODV, EETC MAC, Modified EETC MAC.
[2]. There is no definition of prior base station and all
the devices have similar role to perform.

I. INTRODUCTION &
CHARACTERSTICS OF MANET

NETWORK 2) Dynamic Topology: The mobility of MANET nodes

is free. Therefore, the links and topology of network will

To resolve the problems like power consumption of a
device in MANETs and improve the overall network
quality, a routing technique is applied [3]. Having an
up-to-date route to all the nodes at all times is the major
attempt of the various outing solutions proposed by
different researchers. The routing control information is
exchanged periodically and as per the topological
changes in case of proactive routing protocols.

Following are the important characteristics of MANETS
that distinguish them from other networks:

1) Infrastructure-less Nature: For performing
communication among the nodes, collaboration among
the independent peer-to-peer nodes generates MANET

change constantly when the nodes move in and out of
the network. Either unidirectional or bi-directional links
could be generated among nodes. Higher user density
and large level of user mobility are however, caused by
this feature in MANETS.

3) Multi-Hop Communications: MANETS require multi-
hop communication since they have the signal
propagation properties of wireless transceivers. Thus,
MANETSs perform multi-hop routing for mobile nodes
in case when a source node is out of the radio range of a
destination node. Due to the limited transmission radius,
a message is passed across multiple nodes from source
to destination node.

Www.ijatca.com 1
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Abstract: Advances in programming face recognition have made numerous impacts in the evolving scene. A PC
framework in my face recognition project will want to locate and recognize human faces in images or recordings
captured by an observation camera quickly and precisely. Various calculations and procedures have been developed for
working on the presentation of face recognition, but the idea to be implemented here is Deep Learning movements.
Today, recording someone's presence is the most important thing for any organization. Someone's attendance at an
office or association indicates that they are fulfilling their obligation to attend. This paper explains how to track
participation in a simple and effective way. Face recognition provides a precise framework for dealing with ambiguous
situations like fake participation. This framework uses an Open CV face recognition library for facial distinguishing
proof and participation storage (Python). The picture is captured by the camera and sent to an information base
organizer, which contains pictures that distinguish faces and calculate participation.

Keywords: OpenCV, Numpy, DLIB, Cmake, Face Detections, Face Recognition
. INTRODUCTION

Face acknowledgment, we believe, can help individuals confirm their collaboration by incorporating these features.
Face recognition is extremely essential in today's electronic environment. A few segments may be reliant on
development to determine participation at this time. Nonetheless, some people engage in traditional techniques that
consume a significant portion of their day.[8] Face recognition is perhaps the most heavily focused area of the PC
vision development, with new approaches and enabling outcomes being introduced on a regular basis. Face recognition
techniques are primarily divided into two types: based and sweeping. A face acknowledgment framework is an
excellent way to address these concerns. Students can also be cautious without worrying about completing desk work
for their investment and losing some of the information provided by the instructor. [2] As far as the educator is
concerned, everything appears to be in order with the structure saving all of the students' investment registrations for
future reports. The Automated Attendance System (AAS) is a program that uses face recognition technology to
determine whether or not a student is present in the homeroom. Because the presence of students cannot be established
by continuously recording their appearances on a large-screen video, the system should detect the presence of all
students in the review lobby. It has the particular benefit of being the only biometric that can discern proof from a
distance without subject involvement of consciousness. A finger impression is a suitable option for clients who do not
want to contact the sensors with their fingertips. It's probable that it won't hurt any real biological components, like the
retina or iris. The getting method is likewise complicated in the iris recognition framework. Eyelids, lashes, spectacles,
contact focal points, eyes, and hair should all be occluded. [5]

1. Use a systematic strategy.
2. A wonder-based strategy

The essence of a single person will be used to determine cooperation. Face recognition is becoming increasingly
common these days, and it is widely used. In this research, we offer a system that recognizes student characters from
live continual videos of homeroom and stamps investment if the recognized face is found in the database. Unlike
traditional techniques, this new system will necessitate considerable investment. [1]The main goal is to develop a
strong and secure facial recognition technology for individual approval, as well as to evaluate the introduction of the
ideal construction by comparing it to other existing systems determined from the manual and other traditional
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Abstract: A MANET can be defined as an autonomous system of nodes or MSs(also serving as routers)
connected by wireless links, the union of which forms a communication network modeled in the form of an
arbitrary communication graph. The self configuring means that any mobile nodes can join or leave the network
when they want .1t is the decentralized type of network in which mobile nodes can move from one location to
another. Due to random movability of the mobile nodes, the two factors route establishment, route maintenance
becomes the major problem of MANET networks. This main Spotlight of this research paper is the route
establishment & route maintenance which are properties of MANET network. The EETC protocol is the route
establishment and route maintenance protocol in which broker route will be recovered on the basis of node
connectivity. The node, which has maximum connectivity, is selected as the best node for route recovery in EETC
Protocol. In this research work, the EETC protocol is further improved by adding buffer size parameter for route
recovery which also maintains & improves quality of service like better throughtput, Less Energy Consumption,
High Packet Delivery Ratio , Low End to end delay and Less Packet loss & Less Overhead in the network The
proposed IEETC protocol simulation results perform well as compared to existing EETC protocol in terms of
certain parameters.

Keywords: AODV, EETC, IEETC, LINK STABILITY, OH, PL, E2E DELAY, EC PDR.

as a router within MANETS. There is a need of higher
security within these networks due to the self-
organization of nodes within these networks. However,

I. INTRODUCTION

Mobile adhoc Network may process on an
independently or they can be part of larger internet.
They form a highly adaptive autonomous topology
with the presence of one or multiple different
transceivers between nodes. The major problem for the
mobile adhoc network is to equip each device to
continuously maintain the information required to
properly route traffic. These networks face various
problems the reason is they do not have any central
maintainer within them. There are many resources
present within these networks and a very cryptic lineof
defense if present [1]. Another issue that arises within
these networks is the reliability of radio link in several
cases there is a link breakage found. In order to
forward the data packets to other nodes, each node acts

security within these networks is difficult to be
provided because of the limited communication and
communication resources available. Due to the rapid
change in topology, the links broke as well as re-
establish within these networks. It is to be proved that
the immediate change within the topology is responded
by the routing protocol [2]. Each node acts are a router
within these networks. The source and destination
might communicate through the intermediate nodes
due to the limited bandwidth available within the
nodes.  Asymmetric  links, routing overhead,
interference as well as dynamic topology are the major
issues arising within routing. There are various
advances being made within the routing techniques
provided within MANETs and many new routing

Www.ijatca.com 9
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First time, pinhole free uniform and compact thin films of
CH3NH3PbI3 were fabricated by modified drop casting.

X-ray diffraction and Rietveld refinement approved the tetragonal phase
and high crystallinity of films.

Modified drop cast method enhanced the optical light absorption of
CH3NH3PbI3 perovskite thin film.

SEM and AFM further confirm the homogeneous films formation for
films.

Electrical properties and photoluminescence properties were found to

be very high.

Abstract

To make perovskite solar cells competitive and efficient, it is necessary to control
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ABSTRACT

Demosaicing extracts a high quality, full-color image from the incomplete data samples obtained through image sensors
via bayer pattern. Healthcare, image forensics, low light photos, etc. use this technique. For a major consideration, this
work provides an adaptive demosaicing approach that uses gradient corrected linear interpolation along with k-Nearest
Neighbor algorithm to learn from the labelled training set, with the output based on a distance measurement. Signal to
Noise Ratio, Peak Signal to Noise Ratio were determined in order to justify the effort and the findings showed that the

mentioned method produced better results.
Keywords: Bayer pattern, Demosaicing, kNN, PSNR, SSIM.
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INTRODUCTION

Every person in his daily life has come across images on his
smartphone or iPad. Digital images have worthier than
analog images. Digital images have higher resolution and are
more suitable for processing computers and smartphones.
Digital images play a vital role in medical technology, sensor
networks, and even intelligent transportation.' Every
digital camera has an RGB color image and has different
pixel components. The demosaicing algorithm estimates
the missing features in the pixel in every color plane. This
article proposes a demosaicing algorithm which estimates
the missing pixels by interpolating them with fewer color
artifacts. Filter bank methods can reduce the aliasing effect
problem by applying filter bank methods to the two-
dimensional interpolation.”!

The Bayer pattern filters are still using in digital cameras.
Even the Mastcam imaging system used by the Mars rover
designed by NASA is to capture the images on the planet
mars are used by the Bayer pattern filters. Another
algorithrm works in iterative mode finds the color difference
in image domains and has spatial adaptation criteria
for compressing color misregistration. Further, adaptive
demosaicing algorithm where the missing green samples
are estimated first based on color variance difference with
different edge directions and later on the red and blue color
components are calculated depending on interpolated
green plane and have resulted in best average demosaicing
performance subjectively.”! The different manufactures of
camera models have different color demosaicing strategies.
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An article proposed an identified strateqy that re-processes
the analyzed image with eigen algorithms and builds a set
of identifying features for the algorithm.!

The demosaicing algorithms have the most efficient
and quality results for color image acquisition, especially in
noisy images. Researchers' challenges in the demosaicing
algorithm are false-color artifacts, edge blur in images, and
zippering. To overcome such challenges, an architecture
to overcome the image restoration problems using two
operations jointly, the first one being denoising, and the other
is demosaicing on the camera sensors and when assessed on
the Microsoft demosaicing dataset relating to Peak Signal to
MNoise Ratio (PSNR) has resulted in 2.6 dB improvement over
conventional state art algorithms.”' In other article, the spatial
adaption technigue with a jacobian matrix with color maps
is presented, and it requires only arithmetic operations such
as additions, subtractions, and circular shifts.!

The demosaicing with color filter array will help restore
the full-color image, exploit the spatial image values, and

© The Authorys). 2022 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (http=#creativecommons.
org/licenses/by/a.0/), which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to
the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commeons Public Domain
Dedication waiver (http=//creativecommons.org/publicdomain/zere/1.0¢) applies to the data made available in this article, unless otherwise stated.
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