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We cordially invite you to attend the 2" International Conference on Research
Trends in Engineering and Management (ICRTEM-22) which will be held on
25™-26™" August, 2022. The main objective of this 2" ICRTEM-22 is to provide a platform
for researchers, students, academicians as well as industrial professionals from all over
the world to present their research results and development activities in relevant fields of
Engineering and Technology. This conference will provide opportunities for the delegates
to exchange new ideas and experience face to face, to establish business or research
relationship and to find global partners for future collaboration.

These proceedings collect the up-to-date, comprehensive and worldwide state-of-art
knowledge on cutting edge development of academia as well as industries. All accepted
papers were subjected to strict peer-reviewing by a panel of expert referees. The papers
have been selected for these proceedings because of their quality and the relevance to the
conference. We hope these proceedings will not only provide the readers a broad overview
of the latest research results but also will provide the readers a valuable summary and
reference in these fields.

The conference is supported by many universities, research institutes and colleges. Many
professors played an important role in the successful holding of the conference, so we
would like to take this opportunity to express our sincere gratitude and highest respects to
them. They have worked very hard in reviewing papers and making valuable suggestions
for the authors to improve their work. We also would like to express our gratitude to the
external reviewers, for providing extra help in the review process, and to the authors for
contributing their research result to the conference.

Since May 2022, the Organizing Committees have received more than 250 manuscript
papers, and the papers cover all the aspects in Engineering and Technology. Finally, after
review, about 121 papers were included to the proceedings of ICRTEM-22.

We would like to extend our appreciation to all participants in the conference for their
great contribution to the success of ICRTEM-22. We would like to thank the keynote and
individual speakers and all participating authors for their hard work and time. We also
sincerely appreciate the work by the technical program committee and all reviewers, whose
contributions made this conference possible. We would like to extend our thanks to all the
referees for their constructive comments on all papers; especially, we would like to thank to
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Er. R. B. Satpathy
Chief Executive Officer (CEO)
Institute for Engineering Research and Publication (IFERP)

IFERP is hosting the 2" International Conference on Research Trends in Engineering and
Management (ICRTEM-22) this year in month of July. The main objective of ICRTEM-22 is
to grant the amazing opportunity to learn about groundbreaking developments in modern
industry, talk through difficult workplace scenarios with peers who experience the same
pain points, and experience enormous growth and development as a professional. There
will be no shortage of continuous networking opportunities and informational sessions. The
sessions serve as an excellent opportunity to soak up information from widely respected
experts. Connecting with fellow professionals and sharing the success stories of your firm is
an excellent way to build relations and become known as a thought leader.

| express my hearty gratitude to all my Colleagues, Staffs, Professors, Reviewers and
Members of Organizing Committee for their hearty and dedicated support to make this
conference successful. | am also thankful to all our delegates for their pain staking effort to
make this conference successful.
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Chief Patron message

Shri Y RajaReddy

Chairman
PKMET, Bangalore

| am extremely pleased to know that the Department of Electronics and Communication
Engineering of RRIT is organizing an 2" International Conference on Research Trends in
Engineering & Management (ICRTEM-2022) on 25" & 26" of August 2022. | understand,
a substantial number of researchers have submitted their papers for presentation in the
conference and also for publication. The response to this conference from all over India and
Foreign countries is most encouraging. | am sure all the participants will be benefitted by
their interaction with their fellow scientists and engineers which will help for their research
work and subsequently to the society at large.

| wish the conference meets its objective and confident that it will be a grand success.
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SriKiranHR

Secretary

G_.‘J PKMET, Bangalore

| am pleased to state that the Department of Electronics and Communication Engineering
of RRIT is organizing a prestigious 2™ International Conference on Research Trends in
Engineering & Management (ICRTEM-2022) on 25" and 26" of August 2022. Concept to
commissioning is a long route. The conference may strengthen theme of “Innovative India”
and may translate the innovations into a workable product. The conference forum will set a
path for the academicians, researchers who play a major role in bringing out new products
through innovations. Also | am delighted to know that the conference has received innovative
ideas for presentation. | wish the participants of the conference to get additional insight into
their subjects of interest. | wish the organizers of the conference a great success.




Patron Message

SriArunHR

Director
PKMET, Bangalore

| am delighted to wish Department of Electronics and Communication Engineering for
organizing 2" International Conference on Research Trends in Engineering & Management
(ICRTEM-2022) on 25" and 26™ of August 2022. | have a strong desire that the conference
to unfold new domains of research among the Electronics and Communication Engineering
fraternity and will boost the knowledge level of many participating budding research scholars
by opening a plethora of future developments in the field of Electronics and Communication
Engineering and other areas of Engineering.

| appreciate the faculties and department Head of Electronics and Communication
Engineering for continuous untiring contribution in making the conference a reality.

| wish the conference a great grand success and motivate other departments to follow the
trend, to make RRIT reach higher levels of learning in the next few years.




Message by the Principal

Dr.Mahendra KV
Principal, RRIT, Bangalore

The 2" International Conference on Research Trends in Engineering & Management
(ICRTEM-2022) Organized by the department of Electronics & Communication Engineering,
R. R. Institute of Technology, Bangalore, India on 25" and 26" of August 2022 in association
with IFERP is a great pride and honor for the College. The College has made tremendous
progress in all areas of academic, non-academics, capacity building relevant to staff and
students. The College has achieved another milestone in getting NAAC accreditation.
Conferences are an important way researchers stay connected to others in their field and
learn about cutting-edge technologies. It provides a platform for scholars, researchers
from industry and academia to demonstrate their findings and studies. The conference
brings together the members of research communities to enrich their knowledge in various
emerging areas of research. One of the primary aims of all engineers who take part in
international conferences is to acquire information and expertise on the latest and most
recent advancements that have taken place in their field. Engineering conferences are the
right place to learn about new tools that are being used in the field by engineers who are
involved in similar streams of research such as yourself. Enrolling yourselfinto an engineering
conference and taking an active part in the event can mean making a considerable and
sizable investment of your time, money and resources. My heartfelt encouragement to all
staff members and Students for their participation in the Conference and my best wishes for
their fruitful effort. | thank all the organizers for their efforts in making the event successful .
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Convener Message

Dr.Sunitha HD

Professor & HOD

Department of Electronics & Communication Engineering
R R Institute of Technology, Bangalore

It gives me immense pleasure to present the proceedings of 2" International Conference
on Research Trends in Engineering & Management (ICRTEM-2022), organized by the
department of Electronics and Communication Engineering, R R Institute of Technology,
Bangalore in association with IFERP. The main objective of organizing this conference is to
share and enhance the knowledge of researchers in engineering & Management domain.
This conference aims to bridge the researchers working in academia or industry and other
professionals through presentations and keynote sessions on current technology and trends.
My heartfelt thanks to our Management, Principal, IFERP, Keynote speakers, reviewers
and organizing committee for their support in organizing this conference and making it a
success.
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Keynote Biography

Dr. Abhay Kumar
Vice Chancellor
Pratap University
Jaipur

Prof. (Dr.) Abhay Kumar, Vice- Chancellor, Pratap University, has more than 39 years of
experience in the field of education. He has been an entrepreneur for 3 years and worked
in the industry for over 16 years as Senior Manager- Personnel.

He acquired his PhD from the Department of Business Management, HNB Garhwal University,
Srinagar Garhwal and completed his MBA from Motilal Nehru Institute of Research and
Business Administration, the University of Allahabad.

Prof Kumar has a keen interest in the field of Marketing Management; Strategy being his
forte and he has more than 20 years of experience in teaching and research. He is the
author of several research papers and has also been the Keynote speaker/Chief Guest at a
number of Conferences and Seminars.

Prof Kumar is a member of numerous bodies related to higher education and is on the
Boards of Management and Advisory Boards of many institutes and universities.




Keynote Biography

Dr. Sailesh lyer

Professor and Dean, CSE/IT Department, Rai School of
Engineering,

Head, Collaborations and Tie-ups, Rai University,
Ahmedabad.

President, RU IIC and RU Nodal Officer-GSIRF.

Dr. Sailesh lyer has a Ph.D. (Computer Science) and currently serving as a Professor
with Rai University, Ahmedabad. He has more than 22 years of experience in Academics,
Industry and Corporate Training out of which 18 years are in core Academics. In addition to
Patents, he is involved as an Editor for 6 book projects with River Publishers (Denmark), |Gl
Global(USA), Taylor and Francis(UK) and Bentham Science (UAE). A hardcore Academician
and Administrator, he has excelled in Corporate Training, Delivered Expert Talk in various
AICTE sponsored STTP’s, ATAL FDP’s, Reputed Universities, Government organized
Workshops, Orientation and Refresher Courses organized by HRDC, Gujarat University.
Research Contribution include reputed Publications, Track Chair and TPC Member for
various reputed International and National Conferences, Reviewer of International Journals
like Multimedia Tools and Applications (Springer), Journal of Computer Science (Scopus
Indexed), International Journal of Big Data Analytics in Healthcare (IGl Global), Journal
of Renewable Energy and Environment and Editor in various Journals. Expert Talk on
Research based topics in various Universities and Conferences in addition to guiding
Research Scholars as Supervisor. He has also been invited as a Judge for various events,
Examiner for Reputed Universities, is a Computer Society of India Lifetime Member and was
serving as Managing Committee (MC) Member, CSI Ahmedabad Chapter from 2018-2020.
Research interest areas include Computer Vision and Image Processing, Cyber Security,
Data Mining and Analytics, Artificial Intelligence, Machine Learning, Blockchain.
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NATIONAL ADVISORY COMMITTEE

Dr. Rathnakar.G

Dean, Department Of Mechanical Engineering
ATME College of Engineering

Karnataka, India

Aminu Adamu Ahmed

Professor, Department Of Management And
Information TechnologyAbubakar Tafawa Balewa
University, Nigeria, West Africa

Amit Mittal

Professor & Dean, Department Of Management
Science, Doctoral Research Centre, Chitkara
University, Punjab, India

B.N. Shobha
Professor & Head, Department Of ECE, S.J.C.
Institute of Technology, karnataka, India

Bennila Thangammal .C
Professor, Department Of ECE, R.M.D Engineering
College, Tamil Nadu, India

Dr . Basavaraj Kawdi

Professor, Department Of Test Center Administrator,

Bheemanna Khandre Institute Of Technology,
karnataka, India

Dr P.Usha Rani

Professor, Department Of EEE, R.M.D Engineering
College, Tamil Nadu, India

Dr Raffi Mohammed

CEO & PROFESSOR, Department Of Mechanical
Engineering, The Institute for Innovations in
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India
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Dr Sunil VK Gaddam
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Abstract---

A method or technique for identifying the inner or outer
structure of the human body is called medical imaging. The
approach examines medical diagnoses, studies ailments, and
provides image data sets that are both normal and abnormal.
There are two types of medical imaging: hidden imaging for
medical purposes and recognizable imaging for medical
purposes. A civilian can understand the second form of
medical imaging, in contrast to the first aspect that requires a
Physician’s  interpretation. All of this necessitates
segmentation. The initial stage in image processing has
traditionally been called segmentation. Segmentation
outcomes significantly impact all subsequent image analysis
processes including representation of an object and
illustration, feature dimension, and even top intensity tasks
like object categorization. Image decomposition is thus
considered as an important and critical technique for assisting
in the presentation, representation, and image processing of
the region of interest in any medical image. A good
segmentation result would make additional image processing
analysis much easier. This paper provides a quick overview of
the different techniques and types of segmentation methods
used in preprocessing of medical images.

Keywords---
Medical Image Segmentation, Imaging Modalities, Region-
Based, Edge-Based

INTRODUCTION

The increased usage of imaging modalities for medical
purposes (such as CT and MR images) requires the
employment of powerful computers to aid radiologists in
testing and planning treatments for patients. Furthermore,
physical segmentation is an error-prone as well as time-
taking operation due to which numerous imaging scans
are required for each patient. As a result, to define the
region of interest, dependable automated techniques
should be used [1].

Image segmentation is a method for correctly classifying
the elements of an image in a decision- making

application by separating it into different segments. As a
result, image segmentation's goal is to reduce or change
the appearance of an image or transfer an image's
information into a more meaningful form, making it easier
to analyze. It separates an image into several distinct
regions, with high similarity between the pixels in each
zone and high contrast between the regions. It is a useful
tool in a variety of sectors and applications, including
health care, traffic picture analysis, medical image
analysis, pattern identification, and so on. Image
segmentation can be done in a variety of ways, including
Neural network-based, threshold-based, morphological-
based, edged-based, graph-based, clustering-based, and
so on. All of these approaches have strong and weak
points, thus one must select an algorithm depending on
their specific requirements. Furthermore, the majority of
medical image analysis tasks like enrollment, labeling,
and motion detection necessitate  segmentation.
Partitioning of the heart, particularly the LV (Left
Ventricle), using cardiac imaging is a good example. For
calculating sensor readings such as ventricular mass ratio,
pulse rate, and wall motion tracking, which provides
information on wall thickness and other issues. LV
segmentation is required. The development and execution
of related segmentation approaches necessitate a thorough
grasp of the underlying issues and the data's nature and
philosophical or medicinal significance.

The remaining part of this paper consists of a literature
review in the Il section, the Il section is about the
segmentation approaches, the IV section is about the
comparison of medical image segmentation methods,
followed by a conclusion and references.

LITERATURE REVIEW

Table | highlights the various methodologies, together
with their benefits and drawbacks, for some important
forms of study that have been conducted in recent years.

Table I: Literature Review

SI. No Methods Used

Benefits Drawbacks

the segmentation is divided into three
methods: 1) Neural Network with Full
Convolution. 2) U- Net. 3) A Generative
IAdversarial Network [2].

1 |The segmentation procedure is carried out iNnCNN works well with all the 3¢ Medical images are different
this work utilizing the CNN algorithm, andjmethods.

from natural images.

e There are weaknesses in the
deep learning model. It is
primarily concerned with three
aspects: network topology, 3D
data  separation  modeling
approach, and loss functions.

IFERP, RRIT (Bangalore)

ISBN : 978-93-92105-01-2



A Comprehensive Survey on Medical Image Segmentation Methods

This survey paper compares
segmentation methods (Edge detection
segmentation, Clustering  techniques,

Region-based segmentation techniques,
Thresholding, Partial differential equations,
\Watershed segmentation, Partial differential
equations, ANN) to new segmentation
methods (Marker Controlled Watershed
Segmentation, Otsu thresholding, FCM with
advanced optimization techniques) [3].

hybridThe accuracy of a hybridExisting techniques outperform the

combination is higher than a
single approach

old approaches of segmentation.

The present picture segmentation quality
assessment approaches are summarized in
this study, with an emphasis on unsupervised
segmentation methods (Remote Sensing
Image, Natural Image) and supervised
segmentation methods (Natural Image,
Remote Sensing Image) (Medical Image,
Remote Sensing Image, Natural image)[4].

The supervised, and
unsupervised techniques have
different image modalities.

The number of parameters used in
this technique can be changed in
the future to enhance segmentation.

The segmentation in this paper is done by
using CNN. The different segmentation
methods used are Fully convolutional
networks, Seg-Net, Dilated Convolutions,
and U-Net [5].

Using a simple two-way
architecture (that can express
both  global and regional
information) and two CNNs to
express regional label
dependencies that achieved great|
performance.

Further CNN design enhancements
and alterations, as well as the
incorporation of complementing
data from additional imaging
modalities, may improve the
current method.

This paper gives a systematic review|
segmentation of the medical image. The
segmentation methods used in this review are
divided into 3 different categories. Obsolete
Technique (Deformable models,
Multiresolution models, Coupled Surface,
Geodesic  Minimal  Paths),  Ancient
Technique (Thresholding, Region-Based,
Edge Detection, Graph Cut, Appearance
model, Class-Based, Target Tracking, Atlas
Based) Recent Technique (Active Shape
Model, ANN, Segmentation using Al,
Clustering)[6].

e The clustering-based
technique is considered the
best approach.

To reduce a situation,
different segmentation

approaches are applied.

The brain tumor identification and
segmentation system's additional
scope is that if there is a 3D image
of the brain tumor, the tumor size,
tumor kind, and tumor stage may|
be determined.

'Various picture segmentation approaches are
discussed and evaluated in this work. For|
tumor segmentation from brain MRI scans,
the integration of FCNN with CRF and
DeepMedic with CRF or the success of an
ensemble is higher [7].

\When it comes to brain tumor|
segmentation, a combination of]
FCNN  with CRF and
DeepMedic  with CRF or
Synthesis is more efficient.

/A closed contoured algorithm can
be enhanced simply by raising the
regional area and lowering the
thickness of the region bordering
lines.

'The segmentation methods are divided into
different parts, Edge Based
Segmentation(First  order Derivative:
i)Prewitt operator ii)Sobel operator iii)Canny|
operator iv)Test operator, Second Order
Derivative: i) Laplacian operator|
ii)Zerocrossings), Thresholding (Local: i)
Histogram,  Global(Adoptive):  i)Otsu's
'Thresholding), Region-based
segmentation(Region  Growing, Region
Splitting  And  Merging,  Watershed
segmentation, Level Set method), based on

Detection of their edge and
their orientation.

Finding the correct place and
finding a wider area.

similarities or discontinuities[8].

Incorrect noise sensitivity
Misbehaving at edges, curves,
and where the gray-level
intensity varies
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8 [This research examines the segmentation of{The

Diagnosis in MRI Brain Images, Wavelet
and Zernike oriented CT and MR Image
Segmentation and Reassembling, Local
Independent Transformation-based CT and
MR Image Segmentation, Segmentation and
Analysis of CT and MR Images using
Geometric Transform Invariant, and ANN
are among the segmentation
methods/techniques considered in this
review[9]

method of localThe segmentation techniques are|
tumor-containing CT and MR images. SVN|independent-based
and ANN-based Brain Tumor MR Imagesisegmentation  is
Segmentation, Levenberg-Marquardt Tumorjdependable.

very slow.
extremely|

medical image segmentation to attain
improved accuracy [10].

9 [This paper provides a quick overview of how|CNN technique gives higherThe whole training is required to be
the convolution neural network is utilized infaccuracy

repeated for various types of]
images and formats.

10 |Region-Based Segmentation
Regional ~ growth),  Edge

Clustering (K-mean Clustering algorithm),
Segmentation Based On Weakly- Supervised
Learning in CNN, etc.[11].

(Threshold, To discover the region offlmage segmentation analysis isn't
Detection|interest,
Segmentation (Sobel Operator, Laplacianjapplied,
Operator), and Segmentation Based Onjsegmentation.

a CNN model isexact, still there are numerous
which enhancespractical challenges are present in
applied research.

SEGMENTATION METHODS

Many researchers have identified many separation
approaches, but not a single solution found that can be
used for all types of applications has been provided. Based
on properties, segmentation divides an image into
different areas like illumination, colour, texture, and
sensitivity of each zone are all the same. Particularly
segmentation highlights the area of expertise in
mechanization. The following tree depicts several
techniques for picture segmentation found in the review
of the literature. The authors emphasize the introductory
details concerning these strategies with this review in
mind. Complete details on these strategies, however, can
be discovered in the cited literature.

Outmoded Ancient Current
Technique Technique Techniques

Deformable Model

Otsu Thresholding

Watershed Segmentation FCMwith Advanced

Optimization Techuique

Partial Differantial Equation.

Fig 1. Medical Image Segmentation Methods
Outmoded Technique

Outmoded segmentation techniques that were developed
in the late 1990s are no longer widely used. Deformable
models, multi-resolution  methods, linked/coupled
surfaces, and geodesic minimum math are examples of

segmentation techniques that fit within this category.
These strategies are briefly discussed in this section.

Deformable Model

Deformable models use deformation shapes or exteriors
to define boundaries [6]. This has been widely utilized in
medical imageries to separate images, particularly for the
segmentation of anatomical features. It is accomplished
by incorporating previous item image data and requiring
the resulting boundaries to be unrelenting and smooth.
During deformation, forces that are present internally
originating from the curves aid in flattening the arch. To
adjust the curves or surface to the object boundaries,
external solutions are determined based on imageries data.

Multi-resolution Model

A multi-resolution approach is a global high-quality
resolution that is adaptable to a wide range of flaws and
data kinds. The continued serving component extension
must always be permitted to conform to the attention
when each imagery examines difficult, deals with the
building of a certain size of the area. This is accomplished
by combining a general segmentation approach depending
on the definitions of uniformity with global and regional
modification. It also discusses an estimate of the multi-
resolution least mean square error method for robust edge
orientation estimation. The technique effectively makes
use of the spatial consistency of contour operations for
small kernels of different levels to produce many
consistent edge locations and orientations. This approach
has the benefits of extracting orientations on the outskirts
from information with a poor signal-to-noise ratio [6].
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Coupled Surface (CS)

Many medical imaging researchers are confronted with
the challenge of segmenting a volumetric layer with a
narrow width. The grey level standards in between the
face, as well as the surrounding face, are referred to as a
layer. A final representation of the boundary faces and
unintentional layer separation is achieved by rapidly
forming two entrenched faces, each prompted by
circumstance-specific while keeping the connection of
image-derived knowledge. A local controller depending
on grayscale readings is believed to apprehend, the data to
achieve a surface decision, use of such grey level based
information instead of a second variance improves the
ability to comprehend uniformity and, as a result,
improves the enhancement [6].

Geodesic Minimal Path

The geodesic voting approach is another image
segmentation technique. This approach calculates
geodesics from a set of reasons that are scattered in
appearances and an expected basis reason. The amount of
geodesics that ignore this pixel determines the geodesic
density at each pixel of the presentation. The target
organization accepts a high geodesic density of
appearance points. Overall, the client provides image
starts and endpoints and receives the shortest path as an
outcome. Basic geodesics relate to these minimum
pathways. It locates a series of arcs that minimize the
energy of geodesic active outlines on a global scale.
Different criteria can also be used to automatically
generate a set of endpoints from a single beginning point.

Ancient Technique

Outdated techniques are particularly ancient and are no
longer in use. Although techniques from the past are
outdated, they're still employed in a variety of ways. Edge
detection, thresholding, graph cut, region-based
segmentation, automated and semi-automatic
segmentation, Markov random field approach,
appearance models, class-based segmentation, automated
and semi-automatic  segmentation, atlas- based
segmentation, and target tracking are someof the
approaches available.

Thresholding

The simplest fundamental way of image partitioning is
threshold partitioning, which has been among the most
often used similar segmentation techniques. It is a typical
image grayscale data processing algorithm that splits the
image grayscale data processing directly based on the
grey value of distinct targets. The two major types of
thresholding methods are the regional threshold approach
and the global limit approach. The global limit technique
splits the input into two areas: forefront and backdrop,
using single threshold. For the local threshold approach,
which divides the image into several target regions and
backdrops using multiple thresholds, different
segmentation thresholds must be determined. [8].

The threshold approach has the advantage of being easier
to calculate and implement. When the goal and backdrop
have a strong contrast it is possible to generate a

separation effect. The drawback is good answers for
image partitioning issues involving there is no significant
grayscale variation or it's difficult to find an image with a
wide overlapping of gray levels.

Region-Based Segmentation

These methods divide the input image into sub-regions
depending on the set of rules, such as ensuring that all
pixels in a certain region have a similar grey level [11].In
intensity ethics, region-based algorithms are impacted by
inside a cluster of nearby pixels on similar designs. A
cluster can be defined as a region, and the segmentation
method assumes that anatomical parts are clustered
according to regions.

Edge-Based Segmentation

The border segmentation method detects discontinuity.
Edge detection can be done by recognizing the boundary
between two regions or by identifying variations in image
intensity. The borders of images can be used to determine
characteristics such as corners, lines, and curves. In image
analysis, edge detection is crucial. Edge-based approaches
include the Sobel operator and the Laplacian operator.

Graph Cut

For image segmentation, graph cut provides clean,
smooth devising. It includes a language for converting
uncreative constrained segmentation signals, as well as a
series of powerful computational tools for extracting
fragmentation of the world from all of these
straightforward single elements. Because it uses both
border and regional information, the suggested Network
cut-based sorting. It can also produce a globally optimal
outcome for the energy function at the same time [6].

Appearance Model

A neutral function is utilized in collaborative image
segmentation techniques, which includes appearance
representations as an unknown adaptable. The objective is
to be fair in terms of unidentifiable segmentation and
advanced directional elitism. This preparation reveals an
energizing bias of perfect to optimum segmentation. It
also enables the development of a novel two-fold
decomposition optimization approach that provides a low
value. Graph cuts were used to further hybridize the
results, and the resulting crossing is used to segment
pharmaceutical images.

Target Tracking

In the research, a detection method in video images
depending on pattern recognition as well as image
splitting has been suggested. Authors can recognize all
items in an image using image segmentation. The pictures
could be moving or static. As a result, the target detection
technique is used on a variety of traveling and stationary
objects. A movable camera is used to capture these still or
moving. It is fed into a greater tracker to appropriately
associate time that is limited.

Atlas Based Segmentation (ABS)

Images can be segmented using atlas-based segmentation
even if there is no clear relationship between areas and
pixel intensity. When the items of a comparable
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construction must be segmented, this method is
commonly utilized. It means that the items must have the
same texture, and that information about changes between
them is encoded in their spatial relationship, with other
objects, or in their morphological metric feature.

Current Technique

In the field of medical imaging, these segmentation
approaches are relatively recent. There are various
uncertainties in medical pictures. To deal with these
problems, researchers started applying intelligent
techniques in medical imaging, such as intuitionistic
fuzzy sets, artificial intelligence, neural networks, fuzzy
sets, and so on. The authors examine segmentation
approaches that fall into this category in this section,
including active, ANN partitioning, shape models, and
artificial bits of intelligence separation, as well as
clustering.

Artificial Neural Network

Different approaches were appropriate for different types
of images, and quantifying the yield of a certain procedure
was difficult because there may be a lot of accurate
segmentation focused on a single image. Image
segmentation is a process that divides non- overlapping
sections from an original data image, with each area being
homogenous and the combination of any two types being
heterogonous. The highest field identity abstract of an
input image is calculated as a segmented image. Although
extensive research has gone into developing several
distinct methods and methodologies for image
segmentation, That's still hard to say whether one method
provides more accurate segmentation results than the
other, for a single view or a series of images, or, more
typically, for an entire class containing images.

Clustering

FCM method combines the principles of fuzzy numbers
and k-means clustering. This enables the distribution of a
data fact among different clusters. With the use of
expectation maximization, data points are assigned to
different clusters (EM). It aims to arrive at maximum
probability estimates of statistical representation
restrictions in an iterative manner. The EM approach has
successfully used GMM, in which a combination of
workings of the Gaussian type is merged to make some
mixed flow. The Gaussian methods' resource and
correlation are calculated, modified in the EM iteration,
and many Gaussian results are merged to produce a
general prototype. Later, an FCM technique was found to
solve this restriction. The inclusion of non-membership

and hesitancy has made a significant contribution to this
clustering. Medical photos were successfully used to
demonstrate the notion. It was useful for grouping distinct
sections of medical images and detecting anomalies in
photos. Following that, a fresh approach called
possibilistic fuzzy c-means is presented.

Marker Controlled Watershed (MCW)

MCW segmentation is indeed a variation of the
watersheds approach. To address the issue of
decomposition in watershed transforms, Watershed
Partitioning Using Markers has been developed, in which
specific elements in a digital image are preset. Separating
surrounding tissues and organs from the area of interest is
one of the most significant jobs to be completed during
medical image segmentation, as surrounding organs &
tissues often have comparable intensity and fuzzy borders
as the ROI. In these situations, the watershed transform
approach is commonly employed for segmenting the
contacting parts from the organ of fascination. However,
there are a few downsides to this technique, including
over- segmentation, noise sensitivity, and the inability to
recognize areas with low-resolution borders. The marker-
controlled watershed transform, on the other hand,
overcomes this problem by utilizing a marker function to
predetermine the value and probable localization of the
desired region. As a result, using marker-controlled
watershed transformation over the watershed transform
technique is more efficient since it eliminates the
downsides of watershed transformation.

Otsu Thresholding

Otsu thresholding is a variation of the threshold separation
method. OT divides the picture or an image into 2 types:
forefront and background. On both sides of the image, the
image's different intensity value elements are iterated till
the inter-class variation is as tiny as possible. [8].

Advanced Optimization Technique in FCM

FCM is highly vulnerable to noise because it is dependent
solely on the luminance of pixels. Many writers have
advocated that spatial relations amongst pixels be added
to FCM to improve its performance tosolve this problem.
In terms of segmentation outcomes, this updated form of
FCM has proven to bemore effective.

COMPARISION OF MEDICAL
SEGMENTATION METHODS

The following Table Il has the different segmentation
methods with their advantages and disadvantages. Which
will help to select the best method based on the situation.

IMAGE

Table I1: Comparison of Segmentation Methods

Sl. No| Methods Advantages

Disadvantages Applications

1 [Thresholding [These approaches are thejlt

straightforward to apply.

frequently
quickest, simplest, and mostdetection limit required forprojects with a
precise classification.

exceeds the[They are primarily used in
varied
intensity allocation.

2 |[Edge-Based
segmentation |work wonderfully.

Only when the edge is strong, itA discontinuity or a similarlApplied to all medical image
criterion is used to segment onesegmentation types
or even more areas or items.
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3 |Region-Based
segmentation

Excellent for blurry images with
difficult-to-find edges.

Speed should be specified

Applied in color channels

\variations in shape and intensity,
and integrates previous shape
and density data

consuming and error-prone in
registration.

4 |Graph Cut  |quick and precise works oniShrinking bias Applied to computer vision
images with big unknown problems
regions and produces good
segmentation results

5 |Atlas Model |Automated, resistant toCreating an atlas is time-Mainly applied to MR images.

6 |Watershed
segmentation

Produces complete division of]
the image

Over segmentation

Applied on grayscale images

7 |Compression
based methods

Less storage consumption.

The approach is relatively slow

These methods are primarily
used with MRI and CT
images.

raining data is used to solve[The training process requiresCan be applied to marke
8 |ANN Training data i dt Ive[The traini iresiC b lied t ket
complex problems overtraining segmentation
9 |Clustering Easy to implement Cluster value should be defined |Applied on MR images but
not on CT images
10 |Deformable [They are capable of handlingSpeed of the system gets affectedWork well with the image's
Methods inversions and ensuring statistical regional
piecewise consistency. These information.
approaches are noise-resistant
and provide sub-pixel precision.
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Abstract:

Internet Of Things (IOT) connects and monitors
various devices and sensors and provides a platform
that control remotely across a network. Home
automation and monitoring improves the comfort and
security of human lives. The system is designed with
the aim of reducing costs and making the system user
friendly and it is built on 10T to get more accurate and
error-free control over the flow. Home automation is
being used by installing appropriate sensors in houses
and control switches remotely. Switching capabilities
are included in the system for controlling all the
connected appliances in the home. The Blynk server is
used to track all of these activities. To sense various
characteristics within the house, the Node MCU
(ESP8266) microcontroller is employed. It permits data
gathering in real time and transmission. To make our
everyday life smarter, secure, and less time-consuming,
the complete architecture of a sensing based smart
home automation system is best recommended.

Keywords:
Blynk App, ESP8266, Home Automation, Internet Of
Things , Node MCU, Sensors

INTRODUCTION

The fantasy of having the whole process
accomplished instantly for all of us has come true.
A few of the mechanism that works perform
admirably in this situation is a home robotization
system. Home automation, often known as smart
homes, is a type of technology used in the home
atmosphere to supply luxury, privacy, flexibility,
and decrease in power consumption to the owners
or consumers. Home robotization is a abstraction

END USER

10T SERVER
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that entails the tracking and supervision of different
equipment’s in real time. IOT possess the ability to
join a network without the need for human
communication. An loT system is made up of a
collection of hardware devices such as microcircuit,
detectors, and other components that communicate
data to and from a server and microcontroller.

Robaotization systems can assist in saving time,
strengthening quality of life in homes, and
conserving power by automatically executing
multiple orders. The 10T is fully reliant on Internet
for automation technologies. 10T devices are also
more secure, which can help with home security
systems. 10T can also send us notifications about
threads and user safety. A fair bit of time can be
gained by using loT automation.

The expansion of 10T's fashion capability has gone
widely to make home operations and daily duties.
The goal of using this technique in the home is to
monitor and save energy while reaching and
maintaining some certain comfort level. As
indicated in Fig. 1, home robotization systems
implementing loT have three key corridors. The
observing and data collection component is the
most important part. This is often accomplished by
the use of different sensors, in various locations
throughout the house to live and collect requested
data like as temperature, wetness, or light.
Alternating current is also involved in this model.

SENSORS AND WIFI

Fig 1: System for Home Monitoring
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The provided model allows users to regulate
household  appliances  according to  their
preferences. The graph for the house temperature
can also be viewed using the graphs in the Blynk
app. The temperature can be shown in three
different types of graphs: line graphs, area graphs,
and bar charts. The user can also manually change
the data interval to live, fifteen minute, thirty
minute, one hour, two hour, six hour, twelve hour,
one day, two day, one week, two week and two
month. Three-month, six-month, and one-year
intervals are also available. Data can also be
exported in.csv file for further analysis.

This research describes and examines the
architecture of an 10T connected intelligent home
system of electricity, which can be implemented in
one or more styles. Section 1 presented a brief
review of the research on lot applications used for
household computerization. Section 2 details the
planning technique. Section 3 shows the simulation
outcomes. At last, Section 4 finishes the study with
a comments on the trends in coming years.

LITERATURE REVIEW

According to our research, nowadays one can find a
lot of systems in the field of home automation
which can provide distinguished operational
features such as controlling lights, fans, kitchen
appliances, security systems and so on. But some of
the systems lack the mechanism of the coordination
of all the above mentioned fields. Our system is
aimed to provide a balanced coordination between
all the components in the home to provide better
control over the activities.

Harsh Kumar Singh et al.2019 have explained that
if a person wishes to set up an already constructed
transfer-based computerization device, all of the
gadgets must be connected to the device; as a
result, only the system will have control over those
devices. They've built their system in such a way
that the user first logs in with correct credentials,
then chooses a room based on their preferences, and
then follows the model's instructions. In this model,
the user can also customize the layout to meet their
needs. The Node MCU is used to control relays,
which are in charge of controlling the system's AC

supply. [1]

Majid Al-Kuwari et al.2018 have explained that the
interplay among the person and the machine may
be accomplished in numerous ways. Even if you
only have a rudimentary understanding of
programming, there's a whole variety of
straightforward ways to display data in a portable
or browser based app. Another manipulate
alternative is thru cell GSM wherein the person can
ship instructions in codes with the aid of using
Short Message Service to the ESP8266. This
manipulation technique necessitates the use of a
one-of-a- kind GSM module in the circuit. This
approach also can be implemented through the use
of emails. They have used the Blynk application
which provides easy access to the interface and one
don’t need to manage the servers for data retrieval
and sending. Hence one can concentrate more on
the hardware optimization of the system. [2]

The important requirement  of Home
computerization system is to display and manage
the states of the electric home equipment, the usage
of any cell, PC, tablet, laptop, and so forth which
can be linked with the net via the server. The
electric home equipment and the sun panel
managed via the host. The sensor's output could be
delivered via cell software called Blynk to make the
technology more effective. During this time, the
host receives anomalous output from the detectors,
the Blynk software program is meant to provide
notification. [3]

Surasura Lokesh et al.2020 have explained that the
proposed system also incorporates home
automation concepts such as energy conservation
by automating light devices to turn on/off only
when necessary, such as when the user is away
from home and electrical devices in the home are
wasting energy unnecessarily, the user can simply
look into the Mobile app and turn them off.[4]

K. Lova Raju et al.2019 in their model the ultra
low-cost digital thermal reading sensor, they
explained, is a digital steaminess and thermal
reading sensor that is inexpensive. A humidity
sensor and a thermistor are the main components. A
humidity sensor is used to sense and monitor both
air and water temperature, whereas a thermistor is a
type of resistor that changes with thermal reading
and generates a virtual output at digital pins. It's is
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intuitive to use, but this requires precise count in
order to obtain the required data. The Blynk App
allows users to develop their own app that is linked
to the Blynk Host, which allows the model signal to
be transmitted and received between the user and
the server. This Blynk programme can be obtained
by downloading it from a registered app store. To
use this software to track the condition of all
household appliances and operate them, the user
should first enroll with its database. This is
identical to a platform that allows the users to track
and control device status. [5]

Shopan Dey et al.2016 have explained that the 10T
devices are used in a variety of structures to
manage and monitor digital, electrical, and
industrial systems. A single administrator oversees
the connected device to the cloud server, which
encompasses a wide range of users as well as
sensor and nodes. Each user can only control the
units to which they are tied, but the supervisor has
access to and control over all units associated with
each user. [6]

METHODOLOGY

Espressif developed the ESP8266, a wifi module is
linked with this microcontroller. With the help of
the ESP8266, 10T systems can be created.

Fig 2: Node MCU

The transfer of alternating current from the source
to the actual device is controlled by relays. The
relay already has alternating current from the
source, so when it receives the command from the
microcontroller, it permits the currents to flow

through the actual devices. It regulates the opening
and shutting of an electrical circuit's current
connections.

e I I ¥ - e T ¥ T

Fig 3: Four Channel Relay Module

Blynk is a framework for creating smartphone apps
that can operate with a variety of microcontrollers.
Blynk does not require any mobile programming.
Blynk  focuses on the functionality of
microcontrollers and is completely free to use.
Blynk Server is in charge of all data transfers
between the smartphone and the hardware. You can
use Blynk Cloud or set up your own Blynk server
on your own computer.

Fig 4: Blynk Host
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In the model, the Node MCU is first connected to a
Light Dependent Resistor (LDR), which is then
connected to the actual device (Tube light), so that
when the light in the room exceeds the acceptable
value, the tube light in the room comes on
automatically and the Blynk app is updated. The

Node MCU is now connected to a DHT-11 sensor,
which would then be connected to the Physical
Device (Fan), so that when the room temperature
rises over a particular threshold, the fan
automatically turns on, and the Blynk app is
updated accordingly.

DHT-11 %

v

Actual
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Device 1
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Power Supply Device 2

Actual

|
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Device 3
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1

Device 4

4 - Channel
Relay
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ESP8266
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Fig 5: Block Diagram

Also one can control more devices in the room like
AC, Heater, Lamp, etc. with the Blynk App as well
as manually. So when one turns ON/OFF any
device the Blynk App will give real time update
about the condition of device.

RESULTS AND DISCUSSIONS

In below figure actual connections of the presented
home automation model is shown, where node
MCU is connected with the 4 channel relay module,
DHT-11 sensor, LDR and power source. Actual
device is connected with the Relay module and
power supply.

Fig 6: Home Automation Setup
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Fig 7: Circuit For Home Automation

use Blynk cloud in Laptop for getting the status of
the device in the home.

Fig 8: Setup for Bulb

When the light in the room is turned ON with the
help of LDR sensing then the status of light is
updated in real time in Blynk app. Also when the
other devices are turned ON/OFF their status is also
updated in Blynk in app in real time. One can also

Fig 9: Blynk App Interface
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B
Fig 10: Complete Setup

It's also possible to get a plot of the temperature
inside the house. The graph's interval can be
manually selected, for example, live, half-hour,
twenty-four-hour, and so on. Also three types of
chart can be obtained as shown in below figures.

Fig 12: Bar Graph in Fifteen Minute Interval

Fig 11: Line Graph in Fifteen Minute Interval
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Fig 13: Area Graph in Live Mode
CONCLUSION

A actual home automation method was successfully
implemented in this work, and it's also performing
admirably. Its major goal is using a smartphone or
tablet to control home appliances in a convenient
manner while also providing powerful home
protection and stability features. The Node MCU
microcontroller serves as a user-to- hardware
interface. It is configured and connected to a variety
of devices, including lights, air conditioning (AC),
fans, and other devices. This method can also be
used to control devices by physically disabled
people. It might be used for industrial uses by
developing a domain-based website that allows the
entire industrial structure to be monitored from a
remote location. All of this adds up to a smart home
computerized system that is completely functional
and versatile, due to loT technology. More
capability and classiness could be applied to the
existing system using advanced artificial
intelligence, allowing the home automation system
to develop, adjust, and expand on its own. A phone

call system that is automated can also be
incorporated. In the event of a gas leak or a fire
alarm, the appropriate authority would be notified
immediately, making the system more effective
when clients are out of home.
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Abstract:

With advancements in computer vision and visualization
leading to the growth of bulk digital data in today's world, the
complication of searching for a specific image and retrieving
the related data has become difficult. Image retrieval is
performed on FIDS30 and fruti360 dataset images using
feature fusion and compared with different similarity
measures such as Euclidean distance and Atrtificial Neural
Network. Initially, the image is converted to greyscale and
binarized using Otsu thresholding, followed by segmentation
using K means clustering and the contour method to select the
region of interest (ROI), and finally, the color histogram, gray
level co-occurrence, and histogram gradient feature vector
are extracted. Images in the database are trained for 10
epochs and tested to retrieve images from the database using
similarity measures such as Euclidean distance and artificial
neural networks. The experimental results for various image
classes are recorded using Euclidean distance and ANN. For
2D data, the confusion matrix is obtained for color, shape,
texture, and fusion features. Although Euclidean distance
performs better, when considering 3D data images with
different views, ANN outperforms the traditional Euclidean
distance measure.

Keywords:
ANN, Euclidean distance(ED), 2D, 3D, Confusion matrix

INTRODUCTION

Because of the introduction of storage devices and the
internet, database images are rapidly growing. Retrieving
an image from a collection of database is a challenging
task One solution is to manually annotate the images.
However, this task takes time and is not suitable for all
applications. Because the annotating process is
dependent on the semantic accuracy with which the
image is described, content-based image retrieval
systems are developed that are based on extracting local
and global features from image content[1]. Recall images
are built based on principles of feature extraction,
matching, and indexing,. Following are the fundamental
steps of anr retrieval system : First, features from
database-stored images are retrieved; next, features from
query photos are extracted; finally, these features are
compared with image features from database images; and
ultimately, a match is obtained.

LITERATURE REVIEW AND RELATED WORK

Since 1990, CBIR has come a long way, and there are
many CBIR algorithms that process images into various
tasks. Feature extraction techniques such as Gabor,

Wavelet, and Histogram over color and texture features
are discussed in paper [6], Wavelet transform retrieves
images at a much faster rate than other
techniques[8].Ponomarev,A., Nalamwar,al[18] author
proposes a CBIR system which employs “DCT and DWT
andthe Hierarchical k-means algorithm. The results in the
paper demonstrate the efficacy of the given method. in
terms of precision. Satish Tunga, D. Jayadevappa, and C.
Gururaj[12] compared various approaches to object
retrieval based on content and reviewed available
algorithms,  discussing  techniques,  advantages,
disadvantages, limitations, and the semantic gap between
low and high level features.. Shrivastava, Nishant Vipin
Tyagi[13] suggested a method for filtering out irrelevant
data based on different attributes in order to get color
images which eliminates the need for segmentation and
normalization techniques. “D.T. Ingole, M.D. Ingole,
Yogita Mistry[6]” proposed method that uses cross
spatial and frequency features such as moments using
SWT, features using Gabor wavelet transform "binarized
statistical image features, color and edge directivity
descriptor" features.The CBIR system. Jun Yue, Zhenbo
Li, Lu Liub, and Zetian Fub[14] proposed a color and
texture fusion method that used color histogram and
cooccurrence matrices. The fusion method provides
greater accuracy. Ahmed J. Afifi and Wesam M.
Ashour[15] proposed “ranklet transform for pre-
processing and image enhancement operations, images
are clustered with k means clustering and without
clustering”" and discovered that the system performed
better without clustering. D. Latha & A. Geetha[16]in
this paper author proposed hybrid image features and
multilevel approach. Experimentally compared with
databases such as Corel-1 k and DB VEG. “Guangyi Xie
,Baolong Guo, Zhe Huang, Yan Zheng, And Yunyi
Yan”[17] proposed method that employs the texton
template to detect and extract color descriptor on
consistent zone and Hu moments on dataset Corel-1k,
Corel-5k, and Corel-10k, and experimental results show
that it outperforms current image retrieval methods based
on content.

METHODOLOGY

Content-based search examines the image contents rather
than the accompanying metadata, such as tags, keywords,
or descriptions. Information extracted from the image
itself, including colors, shape, textures, and other details
are referred to as content. The given block diagram and
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functionality of the system are based on the work. Figure

1 and algorithm proposed.

| Feature Extraction |
Image | p Feature <:_: Feature
Feature similarity Database

Figure 1. CBIR system block diagram

. Proposed algorithm

Read the image input (X)

Resize the image

Converting the image to grayscale

Image preprocessing is performed (x)

a) Image color conversion (x)

b) Using the Median Filter on an image (X)

5. Segmentation is applied to image(x) by a) using K-
Means Clustring and b) converting to binary image
by thresholding using Otsu's method.

6. Use Morphological operations on image (Xx) to

remove background dilation using a kernel matrix of

[3, 3].

Using the Contour method to Select Bounding ROI

ROI Feature Extraction

. Data Processing read each image from the dataset,

apply steps 2 through 8, and save it

10.Finding Euclidian Distance between input image
feature and Dataset image features matrix

11. Sorting Euclidian Distance in ascending order

12. Determining the Euclidian Distance between an input
image feature and the image feature matrix in a
dataset 11.Ascending Euclidean Distance Sorting

13.The first ten images with the lowest Euclidian
Distance index value will be returned.

14. Showing 10 Images

15.Train ANN using the features of the Processed
Dataset 15.Feed the input image feature metric to the
trained ANN and test it for 10 epochs.

16. Retrieving the index value of all images that are
similar to the input image

17. Display the first ten images that are similar to the
input mage.

B. COLOR FEATURE

The color histogram is a feature representation in image
retrieval that is sensitive to noise. This work extract the
color moments, cumulative histograms, color
correlograms, and color histograms. In order to create a

rpONDE D

© o~

perceptually consistent space, they first convert the R, G,
and B color system to HSV and then quantized the
transformed color space into m bins because color set
feature vectors are binary, allowing for a fast search
Color is extremely important in the human visual
perception mechanism. Figure 2a and Figure 2b depicts a
representation for 2D and 3D images A popular graphing
tool is the histogram. It is employed..
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Fig 2a Output of applying histogram matching of
source image, reference image, and histogram
matched image for 2D image
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Fig 2b Output of applying histogram matching of
source image, reference image, and histogram
matched image for 3D image
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C. TEXTURE

Texture informs us about the structural arrangement of
surfaces and objects in an image. It is a spectral approach
that is based on the intensity distribution across the
image. Texture has the properties of periodicity and
scalability. In this paper, we looked at nine properties:
homogeneity, ASM, energy, correlation, dissimilarity,
contrast, mean, standard deviation, entropy, and
maximum. Texture analysis is important in image
comparison because it supplements the color feature.
GLCM feature for 2D and 3D images as shown in Figure
3aand b.

original mean std contrast dissimilarity-
‘

contrast dissimilarity

max entropy

homogeneity

original

f ‘) “\
2N,
(b)

Figure 3a & 3b: GLCM (a)mean (b)standard
deviation (c)contrast (d)dissimilarity (e)homogeneity
(HHASM (g)energy (h)max (i)entropy for 2D and 3D
images resply

1.5 Shape features

The histogram of gradient feature descriptor is used as a
shape feature in this work, and the distribution of
histograms and gradient directions are used as features.
Gradient x and y derivatives of an image are useful
because gradient magnitude is high around edges and
corners. Figure 4 depicts a Histogram of Oriented
Gradients (HOG).

Input image

Histogram of Oriented Gradients

o

20

80

o 10 20 I 40 S0 6 O 10 20 30 40 S50 6

Figure 4: Gradient Histogram Visualization

1.6 Multilayer Perceptron

A multilayer perceptron (MLP) is made up of perceptron
with each perceptron acting as an input layer, sending
outputs to all perceptrons in the hidden layer, and all
perceptrons in the hidden layer sending outputs to the
output layer. utilizing various weights as illustrated in
Figure 5.MLP employs a decision function with a step
function, and the output is binary, based on probability-
based predictions or the classification of items into
multiple labels. An input query is connected to the
desired results through a neural network, which is a
network of neurons. By repeatedly changing the
associations' strengths, the network is trained to map to
the right answers [12]. A function called f(:(RmRo can
be studied using a multi-layer perceptron (MLP), where
m stands for the magnitude of the input and o for the
magnitude of the output. An MLP implementation called
Classifier trains using back propagation[19]. A classifier
is employed when data is made available gradually and
the model's desired data changes often. Nonlinear
systems don't have to worry about interpretability.

Weights

Corstant| 3 \‘
— W

‘ Il' \‘ i

Yicighteo
Sum

L

Step Function

Figure 5: MLP Perceptron Structure
1.8 Result and Discussion

Consider an image, resize it, convert it to greyscale, the
resulting image is preprocessed using a median filter, and
then the image is segmented using K means clustering,
converted to binary, and then the region of interest is
selected using dilation. Data processing is used to train
the data with features and then test the data. Use
Euclidean distance and an artificial neural network to
compute similarity measures. Figures 6a and 6b depict
the  results of  preprocessing,  segmentation,
morphological analysis, and retrieval for 2D and 3D
images respectively.

@)

IFERP, RRIT (Bangalore)

ISBN : 978-93-92105-01-2



Content-based Image Retrieval for Multidimensional Objects using Euclidean Distance and an Artificial Neural

Network

IMAGE RETRIVAL SYSTEM

A
A 4

(b)
Figure 6a & b Preprocessing image output
(a) resize, (b)Greyscae, (c) The median filter (d) K
means clustering (e) Otsu Thresholding(f)
Morphological operation (f) ROI for 2D and 3D
images resply

Experiment results are shown for retrieval of 2D and 3D
objects for fusion of features using ED and ANN
measures respectively in figure 7a,7b,8a,8b and also
performance evaluation using confusion matrix for ANN
and ED methods. Bar graph for accurancy of sytem using
ED and ANN method

IMAGE RETRIVAL SYSTEM

Figure 7a : Euclidean Distance retrieval results for
fusion of features for 2D images

IMAGE RETRIVAL SYSTEM

Figure 7b: ANN retrieval results for fusion of
features for 2D images

'l'rﬂ“““

IMAGE RETRIVAL SYSTEM

‘I’ A4

Figure8a: Euclidian Distance retrieval results for
fusion of features for 3D images
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Figure 8b: ANN retrieval results for fusion of
features for 3D images
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Figure 9a depicts the performance evaluation of the
ED method using the confusion matrix

. Figure 1 - [m] X
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True label

pPredicted label

Figure 9b depicts the performance evaluation of the
ANN method using the confusion matrix
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Figure 10: ANN Accuracy vs. Euclidean Distance

Comparison of Euclidean
distance and ANN

15

10
0
ED ANN

m7D m3D

. Figure 11 depicts the comparison of the accuracy of
the ANN and the Euclidean distance. For 2D and 3D
data

We can conclude from experiment and observation that
the ANN method outperforms the Euclidean distance. In
the table 1.8 below, the proposed approach is compared
to the other methods.

(%l Author/year |Features |Feature extraction |Images Similarity |Accuracy 0o
no method used
measure
1 |(Pavithra & Color Color Moment LBP [ WANG Euclidean | 83%
Sharmila, 2019) | Texture Canny Edge Corel 5k distance 69%
Shape Detector 60%
(CLC) Corel 10k
2 (Ranaetal., Color Color Moment Caltech101 Euclidean
2019) Texture Ranklet distance
Shape Transformation 65%
Invariant
) Moment(CR) O
3 (Thusnavis Color, Color Moment Corel 10k
Bella & Texture GLCM Euclidean | 56%
Vasuki, 2019) | Shape Geometric Shape
Feature(CGS) distance
4 Proposed Color, Color histogram,  [FIDS30 Euclidean | 80% /75 %
Method Texture moment , auto distance
Shape correlogram
GLCM Fruit 360 ANN 90% /82%
HOG
o O O

Tablel.8 Comparison with the other methods
1.8 CONCLUSION:

This work focuses on the core components of a content-
based image retrieval system for 2D and 3D images, such
as image feature representation, indexing, query
processing, query-image matching, and user interaction.,
while outlining significant problems. In this paper, image
data is preprocessed before being trained and tested with
two similarity measures to produce retrieval results using
Euclidean distance and ANN. The formation of content-
based representation retrieval systems has been found to

have better promise, due to the semantic gap between
image similarity outcomes and user perception. From
experiment it is observed that for 2D images Euclidean
distance gives good result but when you use ANN based
similarity measures for 2D images and 3D images for
both we vyield good results for fusion of features.The
application of machine learning and deep learning
concepts to image retrieval yields promising results. In
this paper, we used Euclidean distance and ANN for
matching and classification, with ANN outperforming
Euclidean distance. thus reducing semantic gap.
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Abstract:

The industrial world is becoming more competitive day by day.
Therefore, industries should be best in class by performing
excellence in manufacturing goods and providing excellence
in services. In these highly competitive markets, the products
and services produced are not simply sold. There is a need of
good managerial and marketing philosophies to make the
goods and services competitive in the market. The important
philosophy is TQM and its tools and techniques. Total quality
management is one of the most vital management
philosophies, which helps the organization to satisfy their
customer in a best possible manner. However, there exist
extensive numbers of examples of failed or badly performed
implementation process of TQM. This is a problematic
phenomenon, which negatively affects organizations in their
development towards business excellence and ultimately
survival in a competitive environment. The present study is an
attempt to assess the different total quality management tools
and techniques of selected Indian automotive industry. The
study also tries to explore the similarity and differences in
total quality management practices in the selected automotive
firms. An attempt has been made to know the barriers in total
quality management implementation. The research is a
multiple case study to investigate TQM implementation in
selected automotive firms in India and the following firms
chose for this research: TVS Motor Company Limited, Toyota
Kirloskar Motor Limited, J.K. Tyres Limited and Automotive
Axles Limited.Firstly, a within-case analysis is performed
which means each case is a unit of analysis. Then a cross-case
analysis is performed. The comparison between the cases
shows both similarities and differences in approach to TQM.
The case study analysis within the Indian automobile industry
has been performed with the help of data collected from
documentation, archival records and previous research work.
The study is descriptive in nature and the secondary data
collected from the various resources has been analysed to
achieve the objective of the research. The result of the analysis
shows some similarities and differences in prevailing quality
management practices in selected automotive firms. The
research shows some quality programs such as Statistical
Process Control, Quality Audit, Total Productive
Maintenance and Failure Mode and Effect Analysis are the
most relevent quality programs undertaken by all companies
during the implementation of TQM. The other objective of
research is to identify the barrier factors during the
implementation of TQM.The practical implication of research
finding refers to the fact that managers might gain a lot by
placing their emphasis on total quality management approach
and implement the most effective tools and techniques of
TQM in their organization.

Keywords:
TQM, Practices, Automobile, Techniques

INTRODUCTION

The industrial world is becoming competitive and
competitive in multiple times. Therefore industries
should become world class by performing excellence in
manufacturing goods and should provide excellence in
services. In these highly competitive markets the
products and services produced are not simply sold. The
industries should have the managerial and marketing
philosophies to sell the goods and services. The
important philosophy is TQM and its principles such as
quality, quality of products, quality of services, quality of
processes, quality of suppliers, quality of maintenance,
quality of employees and their involvement etc., The
overall management of quality in the industries starting
from suppliers to customers or end users is known as
Total Quality Management (TQM). Total quality
management is also defined as a management
philosophy, aims to maintain the standard qualities in
procuring raw materials,able to manage the standard
qualities in manufacturing processes, able to produce the
standard quality of goods, able to finally able to satisfy
the distributors and end customers with their excellent
quality of products and services. Quality management
deals with the processes, products, services and initiates
the innovations in the company to satisfy the customers.
Quality management is concern for producing the
excellent products having high quality and durability.
TQM s applicable to beyond the boundaries of the
company. It includes suppliers, supplier’s suppliers,
logistics providers, distributors, dealers, customers
manage the quality in logistics and distribution processes,
and end users. TQM tries to enhance the quality of each
and every process of quality chain. TQM involves each
and every person in the manufacturing and quality
chainto take part in solving the problems and improving
the quality of products and services continuously
(Venkateshwarlu et al., 2011).

1.1 Background of the study

Before the era of economic liberalization in India, i.e., till
the late 1980s, the automobile-manufacturing sector in
India had been stagnant, there were few indigenous auto
manufacturers. The start of a new era for Indian
automobile manufacturing — was when, in 1983, Maruti,
the Government of India and Suzuki started
manufacturing small cars. The policy of economic
liberalization initiated by the Government of India in
1991 gave a further impetus to the growth of this sector.
Major manufacturers such as General Motors, Hyundai,
Fiat, Honda, etc., set up manufacturing bases in India.
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With liberalization came increased competition and
manufacturers came under pressure to improve quality —
this was necessary for growth in this competitive market,
and, indeed, for survival, automakers begun to implement
formal quality improvement programs, such as
TOM.India has emerged as an Automotive
manufacturing hub in the past decade. Competition in
Automotive Sector requires the manufacturers and their
suppliers to innovate, improve, and increase their
efficiency to meet the challenges of globalization. This
force the manufacturers to maintain high quality
standards in their manufacturing process under strong
competitive pressure(Phusavat, 2008). Low Labor cost,
availability of raw materials, and the emerging
automobile market leads the foreign manufacturer to
outsource the manufacturing of the automobile
component to gain competitive advantage. The relatively
stable economic growth and developed infrastructure,
low cost manpower, low cost manufacturing and
increasing demand for vehicle provides the Indian
automotive companies with opportunities to grow at a
fast pace. Customer focus and continuous improvement
enhances the quality innovation process in an
organization. Total Quality Management implementation
focuses on continuous improvement and customer focus
which leads to the innovation processes in the
organization. TQM and innovation togetherintegrates
organization objectives and functions which ultimately
results in Customer Satisfactions. Emergence of Indian
automotive industry as a global player seeks for
understanding the complexity of quality practices
required for running the business successfully in the
international competitive environment.

1.2 Purpose of the Study

The present study is an attempt to assess the different
total quality management tools and techniques of
selected Indian automotive industry. The study also tries
to explore the similarity and differences in total quality
management practices in the selected automotive firms.
An attempt has been made to know the barriers in total
quality management implementation. This research is a
multiple case study to investigate TQM practices in
selected automobile manufacturing firm. Each case is a
unit of analysis. The case analysis is performed based on
data collected through documents, archival records and
previous research work.

1.3 About the selected company

The present research focused on assessing TQM
initiatives in selected Indian automotive industries to
explain and identify similarities and differences in the
total quality management practices and barrier factors of
TQM implementation. The research is a multiple case
study to investigate TQM implementation in selected
automotive industries in India and the following firms
chose for this research.

«*  TVS motor company limited

TVS Motor Company Limited, (hereafter referred to as
TVS) the flagship company of the USD 2.2 billion TVS

Group, is the third largest two-wheeler manufacturer in
India and among the top ten in the world, with an annual
turnover of over USD 650 million. TVS is the first two-
wheeler manufacturer in the world to be honored with the
hallmark of Japanese Quality - The Deming Prize for
TQM. This company is following such quality programs
as Quality Control Circle, Just-in-time, Statistical
Process Control, Quality Audit, Total Productivity
Maintenance (TPM), FMEA(failure mode effect
analysis), the PDCA (Plan, Do, Check, Act) cycle, 5
‘S’(sort, straighten, shine, standardize, sustain), Kaizen
and QFD(quality function deployment). The quality tools
include 7 QC tools such as process flow chart, cause &
effect diagram, check list, scatter diagram, pareto chart,
histogram, control chart and 7 new management tools
such as Affinity Diagram, Relationship Diagrams, Tree
Diagram, Matrix Diagram, Prioritization Matrix,
Activity Network Diagram, Process Decision Program
Chart. Decrease in defects and improvement in
productivity are also noteworthy achievements.The
company successfully implemented TPM (Total
Productive Maintenance) for decreasing defects and
improving productivity and received TPM excellence
award. Other important achievements include decrease in
work accidents, decrease in work-in-progress, increase in
work satisfaction and improvement in morale.

X/

** Toyota Kirloskar Motor Ltd.

As a joint venture between Kirloskar Group and Toyota
Motor Corporation, Toyota Kirloskar Motor Private
Limited (TKM) aims to play a major role in the
development of the automotive industry and the creation
of employment opportunities, not only through its dealer
network, but also through ancillary industries. TKM's
growth since inception can beattributed to one simple, yet
important aspect of its business philosophy - "Putting
Customer First". While managing growth, TKM has
maintained its commitment to provide quality products at
a reasonable price and has made every effort to meet
changes in customer needs. The Toyota Production
System is now widely accepted as a proven approach to
more resource-effective, environmentally responsible
production. By empowering employees to expose
problems as they arise - by stopping the production line
in case of a problem, for instance - the system clearly
shows that lasting gains in productivity and quality are
possible. This company is following such quality
programmes as Quality Control Circle, Just-in- time,
Statistical Process Control, Quality Audit, Total
Productivity Maintenance (TPM), FMEA, Toyota in-
built quality system, the PDCA (Plan, Do, Check, Act)
cycle, kanban and Kaizen. The quality tools include
check list, flow chart, 7 QC tools and 7 new
management tools. Apart from the above, achieving
positive change, use of quality tools, close cooperation
among functions, quick decision making process and role
of the quality department are also considered as
important for the successful implementation of TQM.
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K/

% J.K Tyres Limited

The flagship company of JK Organization, JK Tyre &
Industries Ltd is one of India’s foremost tyre
manufacturers and is also amongst the top 25
manufacturers in the world. For the past four decades, JK
Tyre has been at the forefront in driving innovation and
excellence in the tyre industry through introduction of
ground-breaking technologies and products that cater to
diverse business segments in the automobile industry.
Pioneers of radial technology, the Company produced the
first radial tyre in 1977 and is currently the market leader
in Truck Bus Radial segment. In 2019, the Company
achieved a remarkable feat by entering the coveted Limca
Book of Records with the country’s largest off-the-road
tyre. The Company provides end-to-end solutions across
segments of passenger vehicles, commercial vehicles,
farming, Off-the-Road and two & three-wheelers. This
company is following such quality programs as Quality
Control Circle, Statistical Process Control, Quality
Audit, Total Productivity Maintenance (TPM), FMEA,
Advance Product Quality Planning (APQP), Design of
Experiment (DoE), Benchmarking and Business Process
Reengineering (BPR). The quality tools include check
list, flow chart and seven QC tools.

+*  Automotive Axles Limited

Automotive Axles Limited (AAL), established in 1981,
is a joint venture of Arvin Meritor Inc., USA (formerly
the automotive division of Rockwell International
Corporation), and the Kalyani Group. With
manufacturing facilities located at Mysore, the company
is currently the largest independent manufacturer of Rear
Drive Axle Assemblies in the country. Over the years,
AAL has developed an impressive domestic OEM
clientele that includes Ashok Leyland, Telco, Vehicle
Factory, Jabalpur, Mahindra & Mahindra, Volvo and
Bharat Earth Movers. AAL exports axle parts to USA,
and Italy. The infrastructure at AAL spans highly
specialized manufacturing processes involving Friction
Welding, Flash Butt Welding, CO2 Welding, CNC
Machining, Flexible Machine Centres and a range of
specially built machines for production of Axles and
Brakes. TQM in this company was introduced by the top
management and the company is following the Japanese
model. This company is following such quality programs
as Statistical Process Control, Quality Audit, Total
Productivity Maintenance (TPM), Failure Mode and
Effect Analysis (FMEA) and Kaizen. The quality tools
include check list, flowchart and seven QC tools.

LITERATURE REVIEW

Numerous literatures have been reviewed to assess the
role of Total Quality Management in the automobile
manufacturing organizations. A number of research
paper have been studied for the purpose of thorough
understanding of elements and principles of total quality
management and its implementation in selected Indian
automobile industry. Total Quality Management, as
name indicates, it involves in improving quality and
performance of product and service of a company. Here,

customer satisfaction is the main motive which creates
customer attraction and fulfills customer expectation. So,
it can be said that focusing on customer satisfaction, total
quality management manages peoples and business
processes. In simple term Total Quality Management
includes performance, appearance, easy accessibility,
delivery and maintenance or after sales service, cost
efficiency and value. Total Quality Management takes
into account all quality measures taken at all levels and
involving all company workforce. The present research
is a multiple case study to investigate TQM Practices
prevalent in some automotive and automotive
components manufacturing firms.

2.1 Conceptual Discussion

The Total Quality Management were developed at the
time of First World War which has evolved from the
quality ascertain methods. The war effort led to large
scale manufacturing efforts that often produced poor
quality. To help correct this, quality inspectors were
introduced on the production line to ensure that the level
of failures due to quality was minimized (Patel, 2011)
After the First World War, quality assessment became
more commonplace in manufacturing environments and
this led to the introduction of Statistical Quality Control
This quality technique provided a statistical method of
quality based on sampling. On the other hand, Dow et al.
(2007) opined that it was not possible to inspect every
item; a sample was tested for quality. According to
Aravindan et al. (2008), the theory of Statistical Quality
Control was based on the concept that dissimilarity in the
production process leads to variation in the end product.
If the variation in the process could be removed this
would lead to a higher level of quality in the end product.
After Second World War, the industrial manufacturers in
Japan produced poor quality items. In the years of 1950
quality control was an integral part of Japanese
manufacturing and was adopted by all levels of workers
within an organization. It was seen as companywide
quality control which involves all human resources from
administration to the workforce in quality control.

2.2 Principles of Total Quality Management

The Total Quality Management is a business approach to
improving the efficiency, competitiveness and elasticity
of an organization which is beneficial for all stakeholders
of an organization (Baldwin,2020). Following are the
principle of total quality management Executive
Management: top management of the organization
should need to take initiative foor the implementation of
total quality management Training: Success can be
achieved through training and motivation of the people
associated with the value chain. The employees should
get training about the concept and way to maintain the
quality or quality control. Customer focus: It indicates
how the product and services of a company can satisfy
the need & wants of customer. For this, the company has
to improve the quality of the product or service so that
people willing to pay for it and want to purchase more
and more. If the customers get satisfied it will lead the
company to create more profit as well as the market
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share. Methodology and tools: There have to be use
appropriate methodology and tools to find out the
problems which are responsible for low quality. Once the
problems are short out, the company has to try to solve
the entire problem by using appropriate methods and
tools. It will reduce time to solve the problems.

Decision making: Decision making is vital for every
company. It is not only helping the company to maintain
the quality but also the overall performance depend upon
it. A good decision can lead the company to higher
position whereas a bad decision can make the company
worst. There have to be made quality decisions based on
measurement, in terms of total quality management.
Continuous improvement: the continuous and gradual
improvement system is the key for TQM implementation.
The long run success of the organization depends upon
the philosophy of their quality management system and
ability to improve continuously. Company culture: the
shared culture of organization should be capable of
bringing involvement of all stakeholder to develop the
quality conscious work culture. Company culture is
crucial for sustainable production of the high quality
products and services. Employee involvement:
Employee should be encouraged to be pro-active in
recognize and addressing quality related difficulty.
Without employee involvement the total quality
management will not be successful for what it stands for.
Ultimately, the affects will reflect on the performance of
the company.

2.3 Evaluation tools of Total Quality Management

The concept of quality has existed for many years, but the
meaning has changed with the change of time. Total
quality management attempts to maintain the quality in
every aspect of the company. On the other hand TQM is
concerned with technical aspects of quality as well as the
participation of people in quality, such as customers,
companies’ human resources, and suppliers. Here we
look at the specific concepts that make up the view point
of total quality management.

tools

S.No | Concept Main idea

1. |Customer To identify and satisfy the need
focus and wants of the customer.

2. [Continuous  |An idea of never ending step up
improvement

3. |[Employee Employees are likely to seek
empowerment jout, identify and correct quality

problems
4. |Use of quality Correct employee training in

the use of quality tools.

5. |Product design |Products and services need to
be designed to fulfill customer
expectation.

6. |Process Quality should be built into the

management  |process; sources  ofquality

problems should be recognized
and corrected.

7. [Managing Quality concepts must extend
supplying to a company’s suppliers.
quality

Table-1: Concept and main idea of TQM
2.4 lIssues/Barriers in TQM implementation

Successful implementation of TQM depends not only on
the presence of facilitating factors, but also on doing
away with the impediments. The following factors have
been identified to be barriers for the implementation of
TQM.

e  Fear and resistance to change

e  Costly and long term study

e  Lack of consistent top management commitment
e  Lack of competent management

e  Lack of qualified quality consultants

e  Inadequate knowledge about TQM

e  Inadequate planning

e  Difficulty in developing company specific model
e Resources limitation

e  Lack of training

e  Lack of skilled worker

° Reluctance of workers to involve in decision
making

e Employee apathy

e  Lack of coordination between departments
o Ineffective maintenance programs

e Poor condition of machines

RESEARCH METHODOLOGY

The choice of research approach is not only dependent on
the researcher’s epistemological position, but should also
be based on the type of research questions we set out to
illuminate (Holm & Solvang, 1991; Yin, 1994; Merriam,
1998).The objective to generate knowledge regarding
TQM implementation, by studying, analyzing and
describing such implementation process, contains
research questions of a descriptive nature. Therefore, the
research design chosen is based on social, non-
experimental, empirical and qualitative science. A case
study is a research strategy used when attempting to
understand complex organization problems; in essence
allowing one to focus on something which is sufficiently
manageable and can be understood in all its complexity
(Moor, 1987). Many examples exist which have
employed this method when conducting TQM research
(Kanji, 1996; MacDuffie, 1997; Sohal and Lu, 1998;
Choi et al, 1997; Longenecker and Scazzero, 1993;
Thiagarajan, 1995; Meegan, 1997 and Ridgeway, 1997)
After reviewing the literature on total quality
management practices, the Quality tools and Techniques
used in Indian Automotive Sector were identified with
the help of content analysis of quality policies of selected
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Indian automotive firms by visiting websites of these
companies. Apart from the concerned website of
company, a number of research paper related to the TQM
practices of selected firm was reviewed for thorough
understanding of tools and techniques of TQM in these
automotive firms. The study is descriptive in nature. The
Companies are shortlisted from the database of Society
of Indian Automobile manufacturer (SIAM) based on
convenience sampling.

3.1 Objective of the study
The main objective of this research are following:

» To identify the prevalent tools and techniques of
total quality management inselected automotive
firm.

»  To identify the similarities and differences in TQM
practices in selected automotivefirm.

»  To identify barrier factors in TQM implementation
in selected firm.

3.2 Scope of the study

The research is a multiple case study to investigate TQM
practices in selected automotive and automotive
component industries in India. The following firms have
been selected forstudy:

«  TVS Motor Company — Mysore

»  Toyota Kirloskar Ltd. — Bangalore
» J.K. Industries Ltd. - Mysore

»  Automotive Axles Ltd. - Mysore

The present research focused on assessing TQM
practices in the above automotive industries to explain
and identify similarities and differences in the prevalent
practices and difficulties experienced in TQM
implementation.

REVIEW OF TOQM PRACTICES, ANALYSIS
ANDFINDINGS

This study is maily focused on reviewing the prevalent
total quality management practices in the selected
automotive firms. The other purpose of the study was to
identify the similarities and differences in total quality
management practices and barrier factors during the
implementation of these quality tools and techniques.

Company nam A B C D
tality program

>

D3

D3

D3

<

QCC
JIT
SPC
QA
TPM
FMEA
QFD
Table-2: The various quality programs/techniques
prevalent in selected firms

<|<|<|=<
<|<|<|<|<

<|<|<|<|<]<]|<
<|<|=<|<|=<

Where,

A =TVS Motor Company B = Toyota Kirloskar Ltd C =
J.K. Industries Ltd; D = Automotive Axles Ltd

FINDING

e  The table shows some quality programs such as
Statistical Process Control (SPC), Quality Audit
(QA), Total Productive Maintenance (TPM) and
Failure Mode and Effect Analysis (FMEA) are the
most quality programs undertaken by all companies
for TQM.

e  Automotive axles Itd. follows SPC, QA, TPM and
FMEA, while it does not follow QCC and JIT.

e  J.Ktyres Itd. follows all quality programs except for
QCC and QFD.

From the table, it can be observed that TVS motor
company and Toyota kirloskar motor have all quality
programs in practice such as SPC, QA, TPM, FMEA,
QFD, JIT, QCC except for QFD which Toyota kirloskar
motor is not following

Major barrier factors for TQM implementation

Fear and resistance to change has been an important
barrier factor in the implementation of TQM for all the
companies. Inadequate knowledge about TQM has also
been an important barrier for all the companies. Most of
the difficulties had stemmed from inadequate knowledge
and understanding about TQM, resistance and disregard
on the part of employees and lack of consistent top
management support.

CONCLUSION

This study started with an extensive review of literature
about quality and its concepts, TQM tools and
techniques, prevalent total quality management practices
and implementation of TQM in selected Indian
automotive firms. The major objectives of this study
were:

e To identify the prevalent tools and techniques of total
quality management in selected automotive firms.

e To identify the similarities and differences in TQM
practices in selected automotive firms.

e To identify barrier factors in TQM implementation in
selected firms.

In order to fulfill the research objectives, the following
methods for collecting data were adopted: documentation
(public information documents of company), visiting the
concerned website of the company, previous research
papers reviews and information available on society of
indian automobile manufacturers (SIAM). Each of the
companies is treated as unit of analysis. One of the
objective of research was to identify the various
prevailing tools and techniques of the selected
automotive firms. The various prevailing techniques of
the firms are Quality Control Circle, Just-in-time,
Statistical Process Control, Quality Audit, Total
Productivity Maintenance (TPM), FMEA(failure mode
effect analysis), and QFD(quality function deployment).
The quality tools include 7 QC tools such as process flow
chart, cause & effect diagram, check list, scatter diagram,
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pareto chart, histogram, control chart and 7 new
management tools such as Affinity Diagram,
Relationship Diagrams, Tree Diagram, Matrix Diagram,
Prioritization Matrix, Activity Network Diagram,
Process Decision Program Chart. The result of the
analysis shows some similarities and differences in
prevailing quality management practices in selected
automotive firms. The research shows some quality
programs such as Statistical Process Control (SPC),
Quality Audit (QA), Total Productive Maintenance
(TPM) and Failure Mode and Effect Analysis (FMEA)
are the most quality programs undertaken by all
companies during the implementation of TQM. J.K tyres
Itd. follows all quality programs except for QCC and
QFD. The TVS motor company and Toyota kirloskar
motor have all quality programs in practice except for
QFD which Toyota kirloskar motor is not following. The
other objective of research was identifying the barrier
factors during the implementation of TQM. The major
barrier factors which are common for the all case
companies are: Fear and resistance to change, inadequate
knowledge about TQM and costly and long-term study.
Other barrier factors are inadequate planning, Difficulty
in developing company specific models, Lack of
competent management, Lack of training, Lack of
consistent top management commitment, Lack of skill of
workers.
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Abstract:

This study examines the purchase decision styles of women
consumers. Specifically, Sproles and Kendall's Consumer
Style Inventory (CSI) was used to determine the various
decision-making styles. Eight styles were taken for the study.
The questionnaire was prepared in a statement format using
the Likert scale. The questionnaires were tested among 750
women consumers, to assess the reliability and validity of the
measurement. The validation is done through Confirmatory
Factor Analysis (CFA). The factors like quality
consciousness, brand consciousness, novelty /fashion
consciousness, recreational /shopping, price consciousness,
impulsiveness/ careless, confused by over choice, and
habitual/ brand loyal which were found to be unique to the
women CoNsumers.

Keywords:
Consumer decision making, CSI, Decision styles, Purchase
decision styles, women decision styles

INTRODUCTION

For over the decennary, it is universally accepted and
welcomed truth is women are great decision-makers and
influencers in the family purchase decision making.
There is a common phrase in the marketing concept "the
customer is the king". In the same way, the women
customers are the king when it comes to purchasing
consumer durables for their families. Women are
considered multi-taskers because they are in and around
the house and society does all the work. The preferences
and desires of each member of the family differ. Women
who are the primal member of the family try to recognize
the desires of the members and makes the decision.

Tremendous growth has taken place concerning the role
of women in family decision-making. The women
consumer decision-making process involves a chain of
related and subsequent stages of activities. The process
begins with problem recognition followed by information
search, evaluation of alternatives, purchase decision, and
post-purchase behavior. A consumer may or may not
follow all five stages when triggered by an intense or
immediate need and may skip some. All over the world,
it is primarily women who are engaged in and manage
household activities. Most marketers know that women
are unique, but women think differently from men
because there is a behavioral variation between the brains
of men and women.

REVIEW OF LITERATURE

Sproles and Kendall (1986). The researchers reported
that many styles were identified by the consumers in the
study. They are recreational  consciousness,

perfectionism consciousness, confused by over choice,
habitable and brand loyalty, price and value
consciousness, Brand  Consciousness,  fashion
consciousness,  quality ~ Consciousness,  novelty
consciousness, Variety seeking behavior, and Impulsive
impulsive/ carelessness.

Mukhtar E, Mukhtar H (1991) studied the influence of
women in the purchase of consumer durables. The study
identified various cultural and economic factors that
affect women's decision-making power urban women,
women in nuclear families, educated women, and
working women have higher decision-making power
than rural women, women in extended families, illiterate
women, and unemployed women. It was identified that
men make more decisions on the purchase of all
consumer goods than women.

Hafstrom et al (1992) confirmed that seven of eight
factors represented dimensions of consumer decision
making. The only factor that was not confirmed was
novelty and fashion consciousness. The investigators
appreciated this finding as a potential connection
between brand and fashion consciousness among Korean
consumers.

Canabal (2002) explained the decision-making styles of
South Indian Consumers and identified five decision-
making styles, brand-conscious style, high quality
conscious / perfectionist style, confused by over choice
style, impulsive / brand in different style, and recreational
shopper style.

Kwan et al (2004) explored the relationship between
consumers’ decision-making styles and clothing choice
criteria of young Chinese consumers towards buying
casual wear. A questionnaire was adopted as the tool to
collect primary data and the research instrument was
administered to 161 University students in Shanghai,
Beijing, and Guangzhou on the Mainland. The result
inferred that six decision-making styles, recreational and
hedonistic consciousness, perfectionism consciousness,
confused by over choice, habitual and brand loyalty,
price and value consciousness, and brand and fashion
consciousness were found on the mainland.

Patel, Vipul (2008) in his research paper titled
"Consumer Decision Making Styles in Shopping Malls:
An Empirical Study" surveyed 128 mall shoppers and
found six decision-making styles: price consciousness,
quality consciousness, recreational, confused by over
choice, novelty conscious and variety seeking.

Sungwon, John (2009) examined specific shopping

styles involving athletic apparel and specific shopping
pattern differences between male and female college
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consumers in the United States. ANOVA and F-test were
used to analyze the data. The result displayed that the
male and female college-aged consumers had different
decision-making styles, related to fashion, impulse, and
brand consciousness and there was no significant
difference between college classifications or interactions
between gender and college classifications.

Subrahmanian (2011) examined the women's buying
behavior concerning the age, marital status, occupation,
professional status, etc., and identified the decision-
maker and influencer for the purchase made by the
women. The researcher concluded that the women in
India have a greater discretionary income and utilize it to
satisfy wants and her criteria for family purchases have
been modified by her increased exposure to various new
ideas and information and also act as a facilitator.

Lysonski, and Durvasula (2013) the researchers in their
study investigated the change in the decision-making
styles of Indian young adults from 1994 to 2009. The
decision-making styles had a great impact on young
adults of India. They encountered that the fluctuation in
the economy changed the decision making by an increase
in brand consciousness, novelty/fashion consciousness,
impulsive/careless shopping decision making, and a
decrease in perfectionist quality consciousness over time.

OBJECTIVES

To study the decision-making styles of women
consumers.

To validate the factors of decision-making styles of
women consumers.

HYPOTHESIS

1. There is no relationship between quality
consciousness and purchase decision of women
consumers

2. There is no relationship between brand
consciousness and purchase decision of women
consumers

3. There is no relationship between novelty/fashion
consciousness and the purchase decision of women
consumers

4. There is no relationship between recreational/
shopping and purchase decisions of women
consumers

5. There is no relationship between price
consciousness and purchase decision of women
consumers

6. There is no relationship between
impulsiveness/careless and purchase decisions of
women consumers

7. There is no relationship between confused by over
choice and the purchase decision of women
consumers

8. There is no relationship between habitual/brand
loyal and purchase decisions of women consumers.

RESEARCH METHODOLOGY

The researcher adopted the convenience sampling
method to collect the responses from the women
consumers of Chennai city. The researcher visited all the
15 zones of Chennai city and circulated the
questionnaires in each zone. The questionnaire was
developed using the original items from the Sproles and
Kendall Consumer Styles Inventory (1986). This
questionnaire was tested among 750 to assess the
reliability and validity of the measurement scales. Out of
the 750 questionnaires administered, only 622 were
usable for further analysis due to missing values or
patterned marking of answers. Thus, the data obtained
was first subjected to reliability analysis to ascertain the
degree to which the measures were free from error and
yielded consistent results. To measure the purchase
decision styles of women consumers, the psychological
response are obtained by a Likert five-point scale which
is designed as 1. Strongly disagree 2. Disagree, 3.
Neutral, 4. Agree, 5. Strongly Agree.

ANALYSIS AND DISCUSSION

In this section the researcher designed to find the
reliability and validity of purchase decision factors
namely quality consciousness, brand consciousness,
novelty /fashion consciousness, recreational /shopping,
price consciousness, impulsiveness/ careless, confused
by over choice, and habitual/ brand loyal. The following
table indicates the reliability of all the 8 factors at present:

Table 1- Reliability of the Factors

S.No Factors No of Cronbach
Statement Alpha

1 Quality 9 0.797
Consciousness

2 Brand 9 0.835
Consciousness

3 Novelty /Fashion 9 0.910
Consciousness

4 Recreational 9 0.769
/Shopping

5 Price 9 0.802
Consciousness

6 Impulsiveness/ 9 0.821
Careless

7 Confused By 9 0.828
Over Choice

8 Habitual/ Brand 9 0.763
Loyal

The above table exhibits that all the Cronbach Alpha
values are > 0.75 and it is the above benchmark value
generally stated in the commerce research as well as a
large sample size. It shows that all the 8 factors are highly
reliable and the researcher can go ahead for validation.

The validation is done by Confirmatory Factor Analysis
(CFA). In this analysis, the researcher calculated the
mean average scores of all the 8 factors namely quality
consciousness, brand consciousness, novelty/fashion
consciousness, recreational/shopping, price
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consciousness, impulsiveness/ careless, confused by over
choice, and habitual/ brand loyal.

From this analysis, these 8 factors are called observed
factors, and the purchase decision of women consumers
are considered unobserved factors. From the
Confirmatory Factor Analysis (CFA) the researcher
wants to validate that the above-mentioned 8 factors are
the components of the purchase decision of women
consumers. The confirmation can be done through the
following fit indices:

Table 2- Estimates of fit indices

S. Fit Indices Values Benchmark

No Values

1  Chi-square value 5.079 -

2 T-value 424 >.05

3 Comparative fit 979 >9
index

4 The goodness of fit 970 >9
index

5 Normal fit index 972 >9

6 Root mean square .079 Less than or
error of equal to .08

approximation

From the above table it can be reported that the Chi-
square value and probability values are exactly satisfied
the required benchmark values of > .05 it is further
verified and confirmed through the comparative fit index,
the goodness of fit index, and normal fit index. These
values are greater than the benchmark value of > .9. In
the third stage, it is further confirmed through the root
mean square error of approximation. The expected value
is less than or equal to .08. Hence, all the fit indices
simultaneously satisfy the required benchmark value of
validity.

FINDINGS AND CONCLUSION

The study concludes that the purchase decision of women
consumers is not a unique phenomenon but it is the
combination of quality consciousness of women
consumers as well as their brand consciousness and
attachment towards specific brands attractive to them.
The liberalization and globalization of the Indian
economy motivated the women consumers to have
novelty in their psychology and attractiveness towards
fashion for the present trend. It is also assumed that
women consumers are not able to draw the line of
distinction between the recreational approach and the
shopping behavior. They strongly agree that shopping
and recreation are always together to influence their
purchase decision. The majority of the women consumers
are more price-conscious and also look for least price
products with high quality. It is also found that they
disagreed with its approach in their purchase decision
that strongly agreed for the availability of many choices
of products which confused them severely. There is
moderate availability for brand loyalty but there are not
habitually purchasing the products with a particular
brand.
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Abstract:

Alkaline Al-air batteries have been constructed using
Commercial Al-IND22 as the anode electrode. Functional
batteries with satisfactory operation records have been
constructed by using air-breathing (Platinum free) cathode
electrodes simply made by depositing graphite black. The
devices worked in the absence of oxygen, either through water
reduction or by using hydrogen peroxide as an oxidant,
allowing for a wide range of operation conditions. In the
alkaline electrolyte, Al-oxidize quickly, creating hydrogen at
rates that approached the theoretical maximum. The
prevalence of grain imperfections in the alloy and the
presence of broad grain boundaries were linked to fast
corrosion. In this regard, pure aluminium corroded more
slowly under the same conditions, resulting in a decreased
rate of hydrogen production. An Al-air battery is the
alternative source of power have crucial demand for the
Energy system. Aluminium air (Al-air) batteries are regarded
as a potential technology for supplying electricity to electric
cars and portable electronics.

Keywords:
Aluminium air Battery, Grain boundary, Alkaline electrolyte,
Al-IND22

INTRODUCTION

Globally, an Al-air battery is the alternative source of
power have crucial demand for the Energy system.
Aluminium air (Al-air) batteries are regarded as a
potential technology for supplying electricity to electric
cars and portable electronics. The following reactions,
which apply to an alkaline electrolyte, can be used to
describe how they work [1]:

Anodic half-reaction

Al+OH™ »  Al(OH); +3 e ( potential at phld- (1)
231v)

Cathodic half-reaction

40H~ (potential at ph14+ (2)
0.40v)

0s + 2H,0 + 4™ —

Overall reaction

441 + 30, + 6H,0 — 4AI0OH); (theoretical (3)
open circuit voltage 2.71v )

As a result, this procedure is projected to produce a large
open-circuit voltage, open-circuit even though lower
potentials may be obtained in practice. AL-air batteries
are a remarkable energy density (18.1 kwh/Kg),
lightweight (2.71g / cm ~ 3) which is ten times higher
than that of his battery. [2-4]. Additionally. They are
made of diminishing which is abundant in the Earth's
crust (3" most abundant element after O and Si), still

attract research. Interest related to improving
construction design and ass assuring their stability. An
aluminum metal anode and an air-exposed cathode. Al-
air battery has been studied to give for many years 2,497.
Researchers are interested in applications in portable
electronics that -may require flexible geometry.
Therefore choosing the right material for making
electrodes is paramount [3]. The oxygen reduction of
the cathodic hay - reaction predicts employment in the
electrochemical field. However, employing Platinum (Pt)
nanomaterial is a good option. Let’s for ways to make
noble-metal-free electrolytes [3,8-10]. These examples
demonstrate that numerous aspects of the construction
and Al-air batteries could function in Al-air to improve
efficiency and develop smarter structures. At present, the
practical point of view in the studies of Al-air batteries is
directly related to low manufacturing and operating costs.
Commercial aluminum is abundantly available in the
world and is used for everyday applications, so it can be
practically low cost and successfully employed to
Manufacture Al-air batteries. Commercial aluminum of
percentage of other metals. In an alkaline climate, such
alloys degrade. Faster than pure aluminum [1]. This is
also supported by the current data, some aluminize alloys
are more corrosion resistant than others [2,14,15] but
common commercial alloys are not [1]. However, there
may be a trade-off between durability and construction
and operation costs if they are used. As a result, in this
study, we examine the applicability of a technical grade
aluminum, Al-6061 application. Al-6061 is, the most
famous in second popularity only to AL-6063[16], and it
is most of the common aluminum alloy for common
purpose use. A nickel (Ni) mesh (or foam) coated with a
carbonaceous electrocatalyst is a Common Cathode
electrode Al-air batteries for first aid, adding Platinum
(Pt) is necessary or for oxygen reduction A/C to
reflection (2). The presence of Platinum (Pt) makes a 4-
electron reduction method possible. The current research,
On the other hand, looks for scenarios in which Pt is
eliminated. As a result, we used carbon fabric air-
breathing electrodes that were loaded with Carbon black
as an electro- catalyst with such electrodes, there is a slim
chance of achieving 4- election oxygen. Reduction.
However, it has been previously shown [17,18] that such
electrodes are capable of 2- electron oxygen reduction,
which results in the formation of hydrogen peroxide

formation.
2H,0 +0, +2e~ — H,0, + 2H™ (potential (4)

at ph 14-0.15 v)
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The lower open-circuit voltage (£Av=42.31-0.15v)
reaction

(3) However, it is still usable. In an alkaline atmosphere,
hydrogen peroxide has a hard time surviving. However,
undergoing a second reduction stage, may contribute to
cell functionality.

H,0, + 2~ = 20H" (5)
By supplying oxygen through its degradation.

2H,0, = 0, +2H,0

In another word, Although reaction (2) is difficult to do
directly with a simple Carbonaceous electro-catalyst, it
may be possible to achieve the same result through a
slower method. With this in mind, in the current study,
we have tested the operation of Al-air braveries using
cathode electrodes formed solely of carbonaceous
materials,i.e carbon cloth loaded with carbon black
(commercial carbon nanoparticles) CB/CC will be wed
from now on. A serious issue faced by Al-air batteries is
the corrosion of Aluminum and the passivation of its
surface, by the formation of a protective oxide layer.
Corrosion is accompanied by hydrogen evolution.

2Al +6H,0 —> 24I{0H), +3H, (6)

As previously stated, there has been a concerted attempt
to reduce this reaction by developing certain aluminum
alloys. A comprehensive review on this matter [2]. In the
present work, we propose to use hydrogen creation as a
parallel energy source by creating aluminum corrosion as
an inevitable parallel effect, the circumstances for its
synthesis, collection, and storage are now being
investigated. Finally, Some Al-air battery applications
may need their function without air and hence in the
absence of ambient oxygen. In that circumstance, as
previously stated supply can be assured in the presence
of hydrogen peroxide can operate as an oxidant. In the
current work, the effects of adding n oxidant on
functioning in the absence of oxygen have also been
investigated.

1.1 Electrical characteristics of the Al-air battery

The polarization curve of a device with an Al-6061
anode, a CB/CC cathode, and a KOH electrolyte is shown
in fig. 3A. The active surface of both electrodes was.1 cm
x 1ecm. This device generated a 1.4-volt Open circuit and
a short circuit current density (JSC) of 145mA cm-2.

The maximum power is attained at 0.61 V and 75mA
cm ™" according to the relevant power density curve.
The presently Vo value is lower than the theoretical
value of 2.71V, but this is to be expected due to losses
resulting from the materials used to make the device and
the reactor design, as well as other undisclosed factors.
Vo values are similar to or bigger than the currently
reported ones that have been reported in the literature
[9,12,20,21] and it appears difficult to approach the
theoretical value.

CONSTRUCTION

1.1 Preparation of the anode electrode

The anode electrode was a 2mm thick aluminium plate
with active dimensions. 2cm x 15 cm. It was
mechanically polished before paper use to achieve a
mirror-like finish, using SIC water-proof metallography
Polishing paper and graphite black with carbon paste.

1.2 Preparation of CB/CC cathode electrode

Graphite black with was cut into 2cm x 1.5¢cm bits with
active dimensions equal to Al plates. It was coated (only
one side) with carbon paste. In repeated cases, the second
layer of graphite black was deposited using a carbon
paste enriched with pt, by adding a few drops of
diamninedinitrito - platinum for comparison purposes
[11].

1.3 Description of devices

Plexiglas was used to create the gadget, which was built
specifically for typical Al- air battery usage. The anode
and cathode electrodes were placed on appropriate
windows at a distance of 1cm from each other. Both
electrodes were exposed to the electrolyte for 2 cm x 1.5
cm. The uncoated side of the graphite black was exposed
to the ambient air, while the coated side was in contact
with the electrolyte. This was a gas diffusion electrode at
the time, which allowed continuous air and O:
penetration and consequently oxygen supply. The hydro-
phobic (graphite black) coating prevented water from
escaping through the electrode pores. The electrolyte
filling the cell was aqueous KoH and left exposed to the
environment.  Another reactor was utilized to
deoxygenate the electrolyte and measure Hydrogen
production. It was made of pyrex glass and had a fitting
that allowed inert gas (Ar) to be introduced, hydrogen to
be collected, and electric connections to be formed. This
time, the anode and cathode electrolyte (aqueous KoH).
As a result, the active surface exposed to the electrolyte
was roughly 2 x 2 cm x2 cm (two sides exposed). The
distance between the two electrodes, which were facing
each other, was around 1cm. The electrolyte inside the
reactor was 100 ml. A schematic design of this reactor is
present in fig. 1A. water displacement was used to
capture and store hydrogen, as shown in the insert of
fig.1A. In addition, another reactor was used to separate
hydrogen production by aluminium corrosion from
electrochemical Hydrogen production by water reduction
as shown in fig.1B.This H-shaped reactor included two
connected compartments, each containing 100ml of the
same alkaline electrolyte as before (aqueous KoH). One
compartment housed the aluminium anode, while the
other housed the graphite black cathode. The cathode
chamber was sealed with a fitting that allowed for Ar
flow, hydrogen Collection, and electric connections. The
amount of hydrogen was substantially smaller this time,
and the amount of hydrogen was determined using a
model. As guide hydrogen created concurrently by Al
corrosion may be released or collected at all the use of
proper fittings.
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1.4 Materials Used

Table 4 Charging Voltage at different time

Table 1 Material for Cathode & Anode S.No |Charging |Voltage [Resistance | Current
S.No Plate Dimension Time (sec) | (v) |(charging) |(Milli amp)
1. |carbon black L=2.1cm; B=0.7cm; kY
(cathode ) H =0.45cm ;weight =0.03g L. 15 1.321 1.28 1.032
2. |Alplate (Anode) |L=2cm ;B =1.5cm; 2. 30 1.900 1.687 1126
H =0.2 cm ; weight = 0.02g 3. 45 1.984 2.017 0.983
4, 60 1.978 3.207 0.616
Table 2 Hollow pipe Material 5. 75 1.999 3.527 0.566
S.No Material Nos Dimension 6. 90 2.04 3.777 0.540
1. |Copper coil 2 | 20 gauge; 1.5 m; turn 57
2. |Al hollow pipe | 1 Dia=1cm; Table 5 Hollow pipe with different Soln

height =23.5 cm

Rubber

paper

Nacl 5gm

Sand -

Gum 1

3
4
5.
6. |KoH -
2
8
9

Distilled water 20 ml

Black Carbon

Glass pipe

12. Beaker 3

RESULT & DISCUSSION

The value of voltage and current is extremely good it can
be used in green transportation, as we know that in the
coming generation the fossil fuel will be depleted so that
we have the alternative used of fuel we can use in the
electrical vehicle. As aluminium-air battery grail in the
EV market, it is long-range, cost-efficient, and
recyclable. If we compare it with the lithium-ion battery
it is having so much mechanical stress and there is battery
degradation. The experiment of an aluminum air battery,
gives a better result on the current, charge density,
voltage,etc.

Table 3 Al air battery with KoH solution

S.No |KoH |Distilled [Voltage [Charging |Discharging
(gm) | water (v)
(ml)
1. | 30 100 0.389 1.08 0.400
2. | 35 100 0.395 1.18 0.405
3. | 40 100 0.445 1.28 0.428
4. | 50 100 0.750 1.76 0.445

S.No | Material Solution |Cu coil |Voltage
(hollow pipe)
1. Al hollow Nacl (5gm)+ | 1.5m | 0.486
pipe water(10ml)
2. Al hollow Distilled 15m | 1.273
pipe water(20ml)
with
KoH(10gm)
VOLTAGE
25
2
1.5
1
X axis-1
05 Y axis - v
0
0 05 1 1.5

Fig 2 Graph of Voltage vs Time (charging)
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VOLTAGE current [Xaxis-t(sec)

2.5 15 Y axis- I

2 1
1.5 05

1

. 0
0.5 X axis -1 0 20 40 60 80 100
Y axis -V
0 Fig 7 Graph of Current vs time (charging)
0 0.2 0.4 0.6 0.8 1

Fig 2 Graph of Voltage vs Time (charging)

1 current
X axis- t (sec)
Table 6 discharging voltage with different time 03 Y axis- I
S.No| T4 | Voltage(v) Ry Current
(sec) (kQ) | (Milli amp)
1. | 15 2.040 7.183 0.284 0.6
2. 30 1.811 6.138 0.295
3. 45 1.690 3.948 0.428 0.4
4, 60 1.580 3.153 0.501
5. [ 75 1.160 2.310 0.502 0.2
6. 90 1.140 1.289 0.884
Where, 0
Td = DiSCharging time 0 20 a0 60 80 100

R4 = Discharging resistance
ging Fig 8 Graph of Current vs time (discharging)

Figg Fig 10
After exp Al After exp Al
sample(3x*4x) sample(4x*4x)

Fig 5 Carbon plate Fig 6 Graphite ample

Fig 11 Before Al s
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CONCLUSION

The alkaline Al battery has been constructed which can

be used for green transportation,

in the coming

generation it will be impacted by the economic market.
The voltage and current profile are so good that is having
so much carrying capacity.
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Abstract:

The Global Crypto Payment Gateway Market is expected to
grow ata CAGR of 22.8 % over the forecast period, according
to Brand Essence Market Research. Some of the major factors
driving the growth of the Global Crypto Payment Gateway
Market are increased adoption of cryptocurrencies overall
and more investment in this field. Our application is intended
primarily for Ether operations, but it can also be used with the
Hardhat package.

Keywords:
ethereum, smart contract, blockchain, web development,
metamask, hardhat

INTRODUCTION

Covid-19 has dramatically accelerated the surge of online
fraud over the last year. Most businesses now execute
Crypto Payment, at least in part, online, presenting a
perfect setting for attackers seeking to steal and exploit
confidential material. Identity fraud has had the greatest
impact on financial services, followed by professionals,
which is unsurprising. It's logical that as the amount of
people sharing sensitive information online has grown,
so has the number of people seeking to stop it. Many
crypto payment gateway providers in the industry have
responded by offering a range of services to clients that
have received a favorable reception in the Covid-19 era.

The Cryptocurrency Payment Gateway is a dynamic
payment processing infrastructure that enables merchants
and services to accept payments in several
cryptocurrencies while maintaining security. Users can
send money directly from one wallet to another using this
service. These payment gateways are responsible for
securely distributing the payment's sensitive wallet-
related data to the merchant's software in addition to their
primary functions. Businesses of various sizes use our
payment network to find the most profitable, safe, and
fast payment methods. The crypto payment gateway,
which provides record-breaking and transaction
transparency, is also emphasized by the blockchain
ecosystem.

Moreover, blockchain's decentralized system eliminates
intermediaries like banks from the payment process,
speeds up transfers, and slows it down payment
processing.

We will learn how to connect the ReactJS application and
combine this with an Ethereum wallet using Metamask in
this paper. Also, using the Solidity programming
language, how to build decentralized applications on the
Ethereum network. It is essentially a full-fledged Web
3.0 application.

Blockchain technology promises to provide rapid, secure,
low-cost international payment processing services by
utilizing encrypted distributed ledgers that provide
trusted real-time verification of transactions without the
need for middlemen such as correspondent banks and
clearing houses (and other transactions). Blockchain
technology was initially developed to support the digital
currency Bitcoin, but it is now being investigated for a
wide range of non-Bitcoin uses.

Bitcoin is the foundation of several existing blockchain-
based payment processing systems. Some are intended
for the relatively tiny subset of enterprises who trade
directly in Bitcoin. Other payment processing options, on
the other hand, reach a considerably bigger audience by
transferring payments in conventional currencies via the
Bitcoin distributed ledger. This allows them to avoid
conventional banking infrastructure, allowing for faster
payment and lower costs. The service transforms the
payer's local currency into Bitcoin, which is subsequently
converted into the receiver's local currency, typically
delivering international payments within one to three
days. 4 According to a Citi report, BitPesa is employing
this technology in Kenya to enable enterprises to make
faster, cheaper transfers between African countries
without relying on slow and expensive local banking
infrastructure Research report.

LITERATURE REVIEW

The proposed algorithm gives us a significant speed
while transferring huge data and while keeping the
privacy and security of the user. The algorithm tries to
compute encrypted data and MAC calculations in
parallel, it constitutes two parallel processors. The
communication between two processors was achieved by
MPI, the algorithm proves to be 85% more efficient as
compared to the traditional algorithm [1].

As cryptocurrencies are getting more popular and are
being adopted in the financial sector as well as being
bought in the market to be used by common people.The
paper address some of the important yet unsolved issues
like cloud forensic problem, operational risk, and how the
infrastructure can be made more efficient and
vulnerabilities can be encountered.

Problems regarding the operational risk of software,
open-source governance, and code maintenance can be
solved. The analysis provides a more comparative
detailed view of problems that are yet to be addressed and
what were the previously proposed ideas.[2]

Crypto has provided the market with a decentralized
version of the financial sector, payments. Ethereum and
Tezos have also now provided the implementation and
design based on the decentralization of the financial
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sector. Uniswap and its similar class of AMMs have a
fairly different range of applicabilities being provided.
The paper focused on Uniswap based on constant product
and mean AMM, and also on bonding curves, theoretical
properties for the future.[3]

The paper states the comparative analysis of crypto vs
traditional wallets used by the majority population
worldwide. Security analysis and social acceptability are
the major factors being studied. Crypto wallets seem to
have advantages like low cost of the transfer, fast
transaction, and security details of the user are being the
major factors. There is no third party involved in the
transaction or central authority while executing the
transaction [4]

METHODOLOGY

In this project we have connected a single page react JS
web application to the blockchain network web 3.0 and
paired it to the ethereum wallet using Metamask and the
transactions will take place with the help of ethereum
networks using the solidity programming language. This
web application will allow users to send transactions to
the blockchain.After that each transaction will be paired
with a GIF and a message that will be forever stored on
the blockchain network

Send Cr%pto
across t

e worid

Fig. dashboard interface

The new user has to first click on the connect wallet
button to access the web application for that he must have
his metamask wallet extension paired with the browser
he is currently using .After he ha clicked on the button
the metamask connection pop up will get triggered and it
will ask the user to the account that he wants to use

1t
o e

Fig. Ethereum Card interface

After successfully authentication with the account the
respective wallet address will get displayed on the user
interface section which is in the form of a wallet card as
shown in the above figure

Send Now

Fig. Form interface

Next up is the account form section on the user interface
with the help of which the user can send the necessary
amount of ethereum to the recipient .For that he has to fill
up the address to section which will be the address of the
recipient, amount to be specified in ETH, some GIF
emoticon which is animated that will be directly be
fetched from th giphy website api and lastly a message
which the recipient can see, all this information will be
permanently stored on the blockchain network After
typing in all the inputs the user now has to click on send
now button will will then initiate the transaction process
on the metamask wallet

¥ MetaMask Notification - [5] 54
< Edit @ Ropsten Test Network
(%3 Account 1 - 1 Account 2

http://localhost:3000

¢ 0.0001

Estimated gas fee 100003704 0.000037 ETH

Max fee: 0.00003704 ETH

0.00013704
Total
0.00013704 ETH

Max amount: )

Fig. Metamask Wallet interface

The ethereum network will calculate some gas fees which
are the additional fees the sender has to pay in order to
complete the transaction, the gas fees can be changed in
the backend code part.
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The metamask wallet will double confirm the transaction
on the metamask wallet and after the user has clicked on
send button approximately in 30 seconds the transaction
will get completed and the amount of ETh will be
transferred dto the recipient's address.

For his guarantee, the user can see the list of transaction
on the bottom section of the web application where he
can confirm al the successful transactions sent along the
date and timestamp

From: OxCF8...6A90
To: Ox8aa...fdbE

Amount: 0.01 ETH

In this picture the address to, address from amount, the
gif can be seen with the date and timestamp.

If the user clicks on the address then he will be directed
to the etherscan website where in which he can see all the
transactions being carried out in real time.

We have taken the help of ropsten testnet faucet on the
metamask wallet to create some eth token for the only
purpose for deployment and not for real usage to make
this project possible.

Taking the business logic into consideration, we can
make money from this web application by firstly taking
some gas fees as commission which will be based on the

transaction amount given by the user in gwei rather than
ethereum.

After the app scales to a big level, we can run local or
regional ads on the left or right sections to generate
revenue

The interfaces used were of hardhat and chai Hardhat is
a development environment that allows developers to
test, build, deploy, and debug Ethereum-based dApps. As
a result, it assists programmers and developers in
managing many of the responsibilities associated with
constructing dApps and smart contracts. Hardhat not only
gives developers with the tools they need to manage this
process, but it also helps automate some of these tasks
and offers developers with additional, useful features.

Chai is a node and browser-based BDD / TDD assertion
library that works well with any javascript testing
framework.

ARCHITECTURE

USER METAMASK ORDER BLOCKCHAIN

ACTIVITY DIAGRAM

An activity diagram is a diagram which shows, which
represents a system's behavior. An activity diagram
depicts the control flow from a starting point to a
finishing point, highlighting the many decision routes
that exist while the activity is being performed. An
activity diagram can illustrate both sequential and
concurrent processing of activities. They are commonly
used in business and process modeling to illustrate the
dynamic features of a system. A flowchart is quite similar
to an activity diagram.

USE CASE DIAGRAM

The use case diagram's objective is to capture the
dynamic aspect of a system. However, this description is
too broad to characterize the purpose, given the purpose
of the other four diagrams (activity, sequence,
collaboration, and Statechart) is the same. We will
investigate some special objective that will set it apart
from the other four diagrams.
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Use case diagrams are used to collect system
requirements, including internal and external effects. The
majority of these needs are design requirements. As a
result, when analyzing a system to gather its
functionality, use cases are produced and actors are
identified.

When the initial task is finished, use case diagrams are
created to show the outside view.

CRYPTO PAYMENT SYSTEM

ACTOR N

ACTOR

Fig. Use Case Diagram
CLASS DIAGRAM

A static diagram is a class diagram. It depicts an
application's static view.A class diagram is being used
not only to depict, characterize, and document various
system components, but also to create program file for a
software system.

A class diagram illustrates a class's properties and
actions, as well as the limitations imposed on the system.
Because they are the only UML diagrams that can be
translated directly to object-oriented languages, class
diagrams are frequently used in the modeling of object-
oriented systems.

A class diagram depicts a set of classes, interfaces,
connections, collaborations, and restrictions.

Class Diagrams' Function

The goal of a class diagram is to represent the static
perspective of an application. Class diagrams are the only
diagrams that can be directly transferred to object-
oriented languages and are thus commonly utilized
throughout creation.

Class diagrams vary from UML diagrams in that they can
just represent the application's sequence flow, whereas
activity and sequence diagrams may display the whole
application.It is the most widely used UML diagram in
the coding world.

verifies
Cryptocurrency User Administrator

id,name, metamaskiD
password,
loginStatus,logout

tokenid,
tokenname,tokenprice

name,password,
metamaskid

display Crypto() crealeAccount() createDatabase()
sendCrypto() MetaMaskLogin() RemoveUnauthorisedCrypto()
requestCrypto() ViewServices(} getvalidation()
MakePayment() removefakeusers()
Deleteltems() InjectAds()
ViewMessages() viewAccounts()
switchUsers()
linked to -—_—
Creates writes
connects verifi

Transaction SmartContract Form |
tranactienid, contractiD, senderreceiver,amount,
transactionAmount solidityversion, message imestamp,
transactionDate ethereumlibraryversion. keyword
amount message, GIF

keyword, keyword

getAllTransactions()

checkifiranactionexists()
sendTransaction()

getTransactionCount()

" writeAddressto()
addtoBlockchain() AmountTo()
connectioMetamask() updateKeywiord()

storedata() updateMessaga()
autherisetoetherscan()

Metamask Wallet

userid password accountid,

Login()
connectvallel)
AuthorisePayment()
AuthoriseConfirmation()
chackBalance()

Fig. Class Diagram
PRODUCT BACKLOG

Product Backlog items that the Scrum Team can
complete in one Sprint are considered ready for selection
in a Sprint Planning event. This level of openness is often
obtained following refining efforts. The act of cutting
down and further defining Product Backlog items into
smaller, more exact things is known as refining. This isa
continuous process of adding details such as a
description, order, and size. Attributes frequently differ
depending on the field of work.

The Developers who will be executing the task are in
charge of sizing. The Product Owner can have an impact
on the Developers by assisting them in understanding and
selecting trade-offs. Multiple Scrum Teams frequently
collaborate on the same product.

Product Backlog
Task ID Story Name Story Descriptit Esﬁmau [Priority  [Status
Iteration 1 Sprint 1/ Design
Outlining and sketchinig the look of the
1 Design pages 1 1
Deciding on a common theme and
2|Layout Write a temporary working code. 1 2
As an unauthorised user, | want to create
3 a new account in 1 3
As an unauthorised user, | want to login
4 Login Page through 1 4
5|Logout Page As an user, | want to logout 2 5
i 6 Database Create database on_sanity.io 1 6

Create a database table with the fields we

7lbatisase need. (Name, Amount, Time Address, GIF,

As an authorised user | want to see the list
8 View Services services available on the app 2 8
teration 2 Sprint 2

As an administrator, remove meme coins
Remove other and other unauthorized crypto from the
9 coins _|app 2 9

As an administrator, only those blockchain
decentralized should be visible on app that are approved
10 |erypto by Indian G 3 10 |oone

As an authorised user | want to exchange
cryptocurrencies and make payments
11 Payment online using 4 11

As an administrator | should get the
validation message of my cryptocurrency

12 Payment Options __|transfer 3 12
Change booked As an authorised user, | want to delete the
13 Items selected item 2 13
Iteration 3 Sprint 3
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As an authorised user, | would like to

14 Edit Users select or switch between multiple users 4 14 Done

As an administrator, | want to see the list
15 List of Accounts of accounts on login 3 15 Done

As an user, | want to see the suitable
message which | type on the transaction
16 Display Message | made 2 16 Done

As an user, | want to see the suitable GIF

17 Display GIFs which | type on the made 2 17 Done
As an administrator, | want to see the
transactions made by the users through
18 View Transactions _|the app on the database 4 18 Done
iteration 4 Sprint 4
As a user | should be able to see the
19 Transaction History |history of my metamask exchange 4 19 Pending
Remove The rights to remove any unauthorised
20 \ User_|user should be given to admin 4 20 Pending
21 Ads Inject simulated ads from the test server 2 21 Pending
Ads and
22 monetization Plug in real ads and to monetize the app 2 22 Pending
Change current city automatically
23 GPS according to the GPS location 2 23 Pending

Fig. Product Backlog
PLANNING POKER

The estimating process, in which project managers,
product managers, and software developers must forecast
the degree of effort required to complete a development
assignment, is a typical bottleneck that they all encounter.
Estimation is a two-edged sword: it's extremely useful for
breaking down long-term projects into manageable and
short-term tasks, but a mistake move might disrupt long-
term project planning.

Management frequently puts pressure on product
development teams to enhance the accuracy of their
projections, but this is easier said than done. These teams
must not only choose how to estimate, but they must also
choose the best time to do it. Planning poker is an
approach that can help to simplify estimating in agile.
Let's go through this strategy in detail.

The intermediary will disappear. The participants place
their trust fully in the technology instead of in people and
institutions. There is no central issuing institution.
Cryptocurrency involves serious risks, some of which
have not been identified, such as in the areas of security
and legislation.

Smart contracts, for example, are another interesting
trend. This is a lengthy procedure. If these operations are
embedded in a block chain, they can be run considerably
quicker, more efficiently, and intelligently. The tests are
then completed entirely automatically.

Planning Poker Activity
Saurabh) |  Aryan | Saurabhk |  Shruti
Sprint 1
1 1 1 1
1 2 2 1
1 3 3 1
1 4 4 4
5 4 5 5
B 2 [5] 1
7 7 7 (5]
B 2 7 B
Sprint 1
9 8 9 [
-] 10 5 10
11 11 11 4
4 12 3 12
13 11 13 4
Sprint 1

Fig. Planning Poker
BURNDOWN CHART

A burndown chart displays the amount of work
performed in an epic or sprint as well as the overall
amount of work remaining. Burndown charts are used to
forecast your team's chances of finishing their job in the
time allotted.They're also helpful in keeping the team
updated on potential scope creep.

80 —e—Planned(ideal)

—-Actual

1-Mar 8-Mar 15-Mar22-Mar29-Mar S-Apr 12-Apr 19-Apr 26-Apr 3-May 10-May17-May24-May

Fig. Burndown Chart

The adoption of technology is determined by the needs
of the companyThe adoption of technology determines
the profit margin. Most banks across the world have
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adopted blockchain because they regard their customers'
privacy first and foremost. There are always advantages
and disadvantages to any technology, and blockchain is
no exception. The only issue with technology is its high
cost.

The cost drives the day-to-day operations of businesses,
thus banks must consider this thoroughly before adopting
this technology. When a blockchain-based financial
system is supported by blockchain, it becomes more
temper proof.

The Metamask wallet ungoes two step process to
authorize the transaction , the first step shows the amount
to be transferred in ethereum and the second step
calculates the gas fees required. After some 30 seconds
the transaction is permanently stored on the blockchain
network. We can check the transaction srealtime in
etherscan.
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Abstract:

This paper is based on the design and implementation of 32-
bit Vedic multiplier . The proposed Vedic multiplier
architecture is designed to take two 32-bit inputs and arrange
each 32-bit input into two 16-bit blocks, apply ‘Urdhava
Triyagbhyam’ method that is the vertical and crosswise
method on these blocks and arrange the partial products in a
manner that they can be added using basic adders. This
architecture is designed and implementated using the Verilog
code and then simulated using the Cadence tool. The results
of implementation are then compared to the results of
implementation of another non-Vedic multiplier in order to
show that the proposed design is more efficient with respect to
their power analytics.

Keywords:
Vedic, Urdhava Triyagbhyam ,IXI, Carry Lookahead adder,
Multiplier

INTRODUCTION

A binary multiplier is an electronic circuit used in digital
electronics in order to multiply two given binary
numbers. Multiplication is a very crucial arithmetic
operation and is substantially used in microprocessors,
microcontrollers and digital signal processors. It is a time
consuming operation as it utilizes more time and clock
cycles when compared to other simple arithmetic
operations. There are various multiplication algorithms
and architectures proposed in literature for the
improvement of efficiency of multiplication using Array,
Booth and Vedic algorithms. Multipliers are used in the
MAC unit of digital signal processors to perform various
algorithms. They are also commercially used in
computers, mobiles, high speed calculators, etc.

DESIGN APPROACH

1. Carry Look Ahead Adder

The carry lookahead adder also known as the fast adder
is a type of adder is a type of adder in digital logic which
is used to improve the speed by decreasing the amount of
time required to obtain carry bits. This basically
calculates more than one carry bits prior to the sum
therby reducing the wait time required to calculate the
result of the given large valued bits of the adder.

The advantages of the carry lookahead adder are that it
has reduced propagation delay and it also provides with
fast addition logic, whereas the disadvantages of the
carry lookahead adder are that it is economically costlier
due to the presence of a large number of hardware in the
circuit, and as also the number of variables in the carry
lookahead adder increases, the complexity of the circuit
also increases.

The below figure shows the block diagram of a simple 4-
bit carry lookahead adder.

A3 83 A2 B2 Al BL A0 BO
s3 J | s2 ‘ | s1 ‘ s0 ‘

FULL FULL L FULL t FULL
ADDER ADDER ADDER ADDER co

WI\

G3 P3 (=) G2 P2 2 Gl P1 ca Go PO
4-BIT CARRY LOOKAHEAD CIRCUIT

Figure 0-1 . 4-bit Carry Lookahead adder.
A. Logic Of Carry Lookahead Adder®l

Given the two Boolean functions for the sum and carry
as follows:

SUM=Ai® Bi @ Ci

Cout = Ci+1 = Ai - Bi + (Ai @ Bi) - Ci Let Carry
Generate function, Gi = Ai - Bi Carry Propagate function,
Pi = (Ai @ Bi)

Therefore, Carry function, Ci+1 =Gi + Pi - Ci

Thus, for 4-bit adder, we can extend the carry, as shown
in the following equations.

Cl1=G0+P0-CO
C2=G1+P1-C1=G1+P1-GO0+P1-PO-CO
C3=G2+P2-G1+P2-P1-GO+P2-P1-P0-CO
C4=G3+P3-G2+P3-P2-G1+P3-P2-P1-G0+
P3-P2-P1-P0-CO

B. Algorithm Of Multiplier Using CLAL®I

Begin Program Multiplier = 32 bits Multiplicand = 32
bits Output = 64 bits

Put the multiplier in the least significant half, and clear
the most significant half

For i =1 to 32 Begin Loop

If the least significant bit of the 64-bit register contains
binary “1°

Begin If

Add the Multiplicand to the Most Significant Half using
the CLAA

Begin Adder C [0] =0’

For j =0 to 31 Begin Loop

Calculate Propagate P[j] = Multiplicand[j] @& Most
Significant Half[j]

Calculate Generate G[j] = Multiplicand[j] - Most
Significant Half[j]

Calculate Carries C[i+1] = G[i] + P[i] - CJi] Calculate
Sum SJi] = P[i] & CIi]

End Loop End Adder

Shift the 64-bit Register one bit to the right throwing
away the least significant bit
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Else

Only Shift the 64-bit Register one bit to the right
throwing away the least significant bit

End If End Loop
Register = Sum of Partial Products End Program
2. Vedic Multiplier

The word "Vedic" is derived from the word "Vedas", an
ancient repository of all knowledge. Vedic mathematics
provides a solution to the problem of long computation
times by reducing the time required to perform
calculations. It comes from the fourth Vedas of
"Atharvaveda". Atharva Veda mainly handles fields like
engineering, mathematics, sculpture, medicine and all
other sciences. Vedic mathematics covers all areas of
mathematics, both pure mathematics and applied
mathematics. It was rediscovered by Sri Barati Krishnatil
Saji through the Vedas from 1911 to 1918. Vedic
mathematics is summarized in sixteen sutras and thirteen
sub-sutras. These scripts greatly reduce all basic
calculations. All the advantages come from the fact that
the Vedic approaches to mathematics are completely
different and are considered to be very close to how
human intelligence functions. Vedic mathematics can be
practiced in all areas of mathematics, including
arithmetic, algebra, and geometry.

A.  Methodology

From figure 2, it is seen that initially the rightmost digit
of the multiplier and the rightmost digit of the
multiplicand are multiplied giving the least significant bit
of the product term as shown in step 1. Now in step 2, the
leftmost digit of the multiplier and the rightmost digit of
the multiplicand, and the rightmost digit of the multiplier
and the leftmost digit of the multiplicand are multiplied
and then added to result in the middle part of the product
term. Finally in step 3, the leftmost digit of the multiplier
and the leftmost digit of the multiplicand are multiplied
to result in the most significant bit of the product term.
This is the process in which multiplication is carried out.

STEP-1 STEP-2 STEP-3

A B A B A B

c D C D l D
Figure 0-2 . 1X1 Methodology of multiplication.
EXAMPLE: Multiplication of two numbers: 524*878

The numbers on each side of the line are multiplied and
added to the forward step from the previous step. This
will produce one of the result bits and a carry value. This
carry value will be added to the next step, so the process
will continue. If there are multiple rows in a step, then all
results will be added to the previous carry.

Prev. Carry = © O Prev. Carry = © 3

878 878 L=l 7]
2 - 7 2
— —
Carry= 3 Carry = 4

524 Result =32 524 Result =4aa

(A) (B)
524 Result =86 524 Result =51
Prev.Carry = 0 4 X Prev. Carry =_0 9
8§78 Hﬂ 878 B\E‘
o_7 2 — 0 0 7 2
-7 2 o /
Carry = 9 w— Carry= 6 =-——
© (D)

524 Result 4
‘ Prev. Carry = 0

(E) .
Figure 0-3. Example for Vedic multiplication.
VEDIC MULTIPLIER ARCHITECTURE:

A. 2x2 Vedic Multiplier Architecture

The 2x2 multiplier module is implemented using four
AND gates and two half adder modules. The total delay
of the 2x2 multiplier is equal to two half adder delays.

.

Figure 0-1 . 2x2 multiplier module architecture.

It consists of four AND gates used for single-bit AND
operations and two half-adders which add up the numbers
obtained in the previous section to provide sums and
carry. At the end of the concatenation, all results are
performed to obtain the final 4-bit product. This
architecture is essentially an implementation of the IXI
method. First, multiply most of the numbers on the right
to produce the final LSB product. Then multiply the LSB
of the first digit by the MSB of the second digit, multiply
the MSB of the first digit by the LSB of the second digit,
and add half of the adder block.

The total obtained by this adder is the second digit of the
product. In the next step, the two numeric MSBs are
joined together and the result is added to the half adder
performed earlier. Therefore, the total obtained
constitutes the third digit of the final product and the
orientation is the MSB of the product.

IMPLEMENTATION OF 32-BIT
MULTIPLIER

The proposed 32-bit Vedic multiplier architecture utilizes
three adder modules resulting in the reduction of
combinational path delay. The obtained partial products
are appropriately arranged to be added using the basic
adder modules. Initially, a 2x2 multiplier is designed

VEDIC
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conventionally due to minimal delay at this level of
architecture. Using this 2x2 multiplier, 4x4 multiplier is
designed using four blocks of 2-bit multiplier modules, a
single 4-bit adder and two 6-bit adders.

Further, 8x8 multiplier architecture is designed using
four blocks of 4-bit multiplier modules, a single 8-bit
adder and two 12-bit adders. Similarly, using four 8-bit
multiplier modules, a single 16-bit adder and two 24-bit
adders, the 16- bit multiplier architecture is designed.
A[36:16] B[31:16]

B[31:16] A[15:0] A[31:16] B[15:0] A[15:0] B[15:0]

[ 16-BIT MULTIPLIER | IlS-BITMULTIPLIER ] [16-BIT MuLTIPLIER| |16—BITMULTIPLIER]

q0[31:0]

{a3(31:0, 16-zeroes} {16-zeroes,q2(31:0]} {16-zeroes,[31:16]}

[15:0]

Q[63:16] Q[15:0]

Figure 0-1. 32-bit Vedic multiplier architecture.

Finally, for the design of 32-bit multiplier architecture,
the design of 16-bit multiplier can be used where four
blocks of 16-bit multiplier modules, a single 32-bit adder
and two 48- bit adders are used to result in a 64-bit
product as shown in figure 5.

TEST RESULT ANALYSIS

Proposed 32-bit Vedic multiplier design is implemented
using Verilog and Cadence. The following tabular
columns and graphical representations show the
comparative results using the proposed designs for
various operands.

TABLE 1: Power and Area analysis of Multiplier

using CLA.
n-Bit  Leakage | Dynamic | Total Power Total Area
multiplier = Power Power (W)
(W) (W)

n=2 0.540 1176.688 1177.229 25.463
n=4 13.750 | 4004.520 4018.270 314.042
n=38 21.770 = 46179.248  46201.018  934.930
n=16 96.125 | 250551.201 @ 250647.325 @ 4122.276

n=32  402.714 1277242.064 1277644.778 17267.452

TABLE 2 : Power and Area analysis of Vedic

Multiplier
n-Bit  Leakage Dynamic  Total Power Total Area
multiplier | Power Power (W)
(nW) (nW)

n=2 0.540 1177.876 1178.417 25.463
n=4 2.872 | 7178.332 7181.204 139.947
n=8 12.909 @ 41062.976  41075.886 = 635.979
n=16 48.122 | 254882.605 254930.727 @ 2564.113

n=32 198.176 1721362.326 1721560.502 10497.819

Leakage Power

500
g 400
= 300
% 200
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0
n=21 n=4 n=8 n=16 n=32
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Graph 1: Leakage Power Comparison
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Graph 2: Dynamic Power Comparison
Total Power
2000000
' 1500000
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=
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0
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Graph 3: Total Power Comparison
CONCLUSION

It can be observed from the tabular results of power
analysis comparisons between the proposed 32-bit Vedic
multiplier architecture using basic adders and the 32-bit
multiplier architecture using CLA that the suggested
architecture consumes significantly less power than the
multiplier developed using CLA. When compared to the
suggested multiplier design, the CLA is more
complicated in terms of circuit architecture, using more
power and being less efficient.
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Abstract:

One of the most effective swarm intelligence-based algorithms
for solving diverse global optimization issues is the artificial
bee colony (ABC) method. Despite the fact that there are
multiple ABC variations, the algorithm frequently shows a
low convergence rate. Therefore, it is still important to
maintain a balance between an algorithm's intensity and
diversification. In this situation, the traditional ABC
algorithm has been combined with the WOA and DE to create
a novel hybrid ABC algorithm (ABC DE WOA). For simple
benchmark problems with up to 100 dimensions, 50
dimensions, 30 dimensions, and 10 dimensions, the proposed
hybrid method is principally compared with modern ABC
variations like ABC WOA, ABC DE, and original ABC.
Results show that the suggested method performs
significantly better than its competitors in terms of the least
error value reached and convergence speed.

Keywords:

Whale optimization algorithm (WOA), artificial bee colony
algorithm (ABCA), benchmark functions (nature-inspired
algorithms), intensification and diversification (ID),
differential evolution (DE), convergence speed (CSP), and
continuous optimization (CO)

INTRODUCTION

In recent years, a wide range of numerical optimization
problems have been effectively optimized using nature-
inspired techniques. One of the swarm intelligence-based
algorithms that mimics honey bees' foraging behavior is
the Artificial Bee Colony (ABC) algorithm, created by
Karaboga and Basturk in 2008. The effective algorithm
ABC was inspired by nature. Agarwal and Mehta provide
an example of empirical examination of five nature-
inspired algorithms on CEC 2014 benchmark functions
(2017). It has been found that ABC provides a better
result than other algorithms. Due to ABC's superior
performance and straightforward implementation,
scientists and researchers were drawn to it. ABC has a
few flaws despite its good efficiency and straightforward
implementation. It takes a while to achieve the best
results because the ABC algorithm is metaheuristic and
stochastic in nature. As a result, ABC's convergence
speed needs to be increased. It should be made
impossible for the algorithm to become stuck in
regionally optimal answers. Exploration and exploitation
are balanced by a good optimization technique. The
researchers were inspired by this to create updated
versions of the ABC algorithm. The modified versions
were created by tweaking or incorporating additional
parameters into the old ABC algorithm or by fusing it
with alternative concepts or algorithms in various phases.
All algorithms have the same goal, which is to either

increase solution quality or speed up execution, or both..
In this study, a new hybrid ABC technique is developed
with the goal of improving stability, solution quality, and
convergence speed. By adding DE in the spectator bee
phase and WOA in the scout bee phase, the hybrid
algorithm changes the conventional ABC algorithm.
Simple benchmark functions are used to test the
algorithm.

RELATED WORK

Title 1: Empirical analysis of five nature-inspired
algorithms for real-world parameter optimization issues
is the subject of title one.

Authors: Shikha Mehta and Parul Agarwal
1 Year: -2017

In brief: Nature-inspired algorithms have gained
attention in recent years as potential methods for tackling
computationally challenging issues. The researchers have
created new algorithms as a result of the enormous
success of existing algorithms in offering close to
optimum answers. To find the optimum algorithms for
various issue classes, however, very little work has been
performed. This study aims to evaluate the performance
of five modern algorithms that draw inspiration from
nature: the bat algorithm (BA), artificial bee colony
algorithm (ABC), cuckoo search algorithm (CS), firefly
algorithm (FA), and flower pollination algorithm (FPA).
The performance of these algorithms is assessed using
the CEC2014 30 benchmark functions, which encompass
unimodal, multimodal, hybrid, and composite issues with
dimensions of 10, 30, 50, and 100.

Title 2: - ABC_DE_FP: A Novel Hybrid Algorithm for
Complex Continuous Optimization Problems

Author: Parul Agarwal® - Shikha Mehta!
Year: -2018

Abstract: - In this context, a novel hybrid ABC algorithm
(ABC_DE_FP) has been developed by integrating FPA
and DE in original ABC algorithm. To assess the efficacy
of proposed hybrid algorithm, it is primarily compared
with contemporary ABC variants such as GABC, IABC
and AABC over simple benchmark problems. Thereafter,
it is evaluated with respect to original ABC, FPA, hybrid
ABC FP, ABC DE and ABC SN  over
CEC2014 optimization problems for up to 100
dimensions.

Title 3: -An Improved Hybrid Whale Optimization
Algorithm Based on Differential Evolution, Title 3.

YungYang Zhang, Yu Zhang, Gong Wang, and Bingshan
Liu are the authors.
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Year: -2020

In brief: A new hybrid algorithm is proposed in order to
further enhance the efficiency of whale optimization
algorithm and enhance the local search capability of the
algorithm. The conventional whale optimization
technique is simple to fall into local optimum. The
common whale optimization algorithm is paired with
differential evolution. Its superiority in accuracy and
speed has been enhanced by the use of several test
routines.

REVIEW OF ALGORITHMS

ARTIFICIAL BEE COLONY ALGORITHM

The ABC algorithm is effective in maximizing a number
of objective functions. Three types of bees are used in the
algorithm: working bees, observers, and scout bees. Bees
in employment are connected to a specific food source
(FS) and choose a new FS in close proximity to an
existing FS. Equation (1) (POSij = Xij + ij (Xij -XKkj)) is
used to calculate the new solution. FS is the number of
FSs (population size), D is the dimension of each FS, and
ij is a uniformly distributed real random number in the
range [-1, 1], where j is a random integer in the range [1,
D] and k belongs to (1, 2,..., FS) is a randomly chosen
index that has to be different from I..If fitness of
computed solution improves (i.e., nectar amount is high)
then associated FS is replaced by new one otherwise old
one remains in population. and a counter for entering into
scout bee increases by 1. Bees in the background analyze
the fitness of examined FSs and remember the FS with
the highest nectar content. The employed bee transforms
into a scout bee if nectar amount does not increase over
the course of the life cycle and the counter reaches the
"limit" value (Xij = Ibj + rand (0, 1)(ubj - Ibj)), where | =
1,...,FSandj=1,.., D, where FS is the number of FSs
and D is the dimension parameter of the optimization
problem). Upper and lower bounds (ub and Ib) are
previously established for a particular problem.

DIFFERENTIAL EVOLUTION ALGORITHM

The powerful EA DE was created by Storn and Price.
Although there are many developed schemes for
algorithm execution, DE/rand/1 is the most extensively
used scheme and is utilized in this project. Three stages
of the DE algorithm are used in succession: mutation,
crossover, and selection. In the mutation phase, each
target vector xi (candidate solution) is used to calculate
the mutant vector vi, where a, b, and c are randomly
selected (integer) indices of individuals in the population
that are distinct from one another and vi = xa + F.(xb -
xc) is the candidate solution. Scaling factor F is defined
as [0, 2]. Crossover: If rand[0,1]=Cr or j==jrand, a new
vector 'u' designated trial vector is produced from the
mutant vector and the target vector (Uij = vij); otherwise,
Xij is produced. Where j-1, 2,.....D is an index chosen at
random from 1 to D, Jrand is Cr is crossover probability
to regulate the parameter of mutant vector in trial vector.
Target vector for the following generation is chosen for
an optimization issue by performing greedy selection

between the trial vector and the target vector based on the
fitness value of the objective function..

WHALE OPTIMISATION ALGORITHM

One of the world's largest mammals is the humpback
whale. Additionally, it has a unique hunting system
known as the bubble-net feeding technique. By creating
unique bubbles that take the shape of a spiral or route,
this foraging activity is made possible. The leader whale
locates the target and dives down for around 12 metres,
enveloping the prey in a spiral-shaped bubble, and then
swims up to the surface while trailing the bubbles. a
knowledgeable whale that synchronizes with the leader
via calling. Behind the leader, the others line up and
assume the same stance for each lunge.

PSEUDOCODE

/[Employed Bee Phase — using the ABC Algorithm

For 1 to Population Size -Generating a new solution
using GenNewsSol() function using eq(1) POSij = Xij
+®ij (Xij -XKj ) .Bounding the violating variables to the
upper  bound and lower  bound(POSij =
min(POSij,ub),POSij = max(POSij,lb).Determining
fitness of solution using CalFit() function: if £>=0 , fit =
1/(1+f) else fit = 1+abs(f) where f is objective function
value. If fitness of new solution > previous solution: set
trial =0 else trial = trial +1

//Onlooker Bee Phase — using Differential Evolution

Set lower bound of scaling factor to beta_min, Set upper
bound of scaling factor to beta_max and cross over
probability pCR.Let there be 3 randomly chosen
individuals from the population (a,b,c) .Mutation using
eq(2) vi = xa + F.(xb - xc ) where i= 1 to FS,F is the
scaling factor. if rand [0,1]<=Cr or j==jrand, Uij =
vij,Uij= Xij otherwise Where j-1,2,.....DJrand is index
selected randomly from 1 to D.After generating new
solution using DE algorithm. Calculating fitness of new
solution using CalFit ()

//Scout Bee Phase — using WOA (Whale optimization
algorithm)

If trial counter exceeds limit (trial >limit).Enter scout bee
phase. Positions of food sources determined using WOA
algorithm

RESULTS

On comparing the results for our algorithm-
ABC_WOA DE with ABC_DE, ABC_WOA, ABC for
100 dimensions, 50 dimensions, 30 dimensions, 10
dimensions for each of the benchmark functions:
Rastrigin, Schaffer, SphereNew, Greiwank, Ackley,
Dixon Price, Rosenbrock, SumSquares, Levy, rotated
hyper ellipsoid function after tabulating the results and
using Wilcoxon sum rank analysis.
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Wilcoxon sum rank test analysis for a) ABC_DE_WOA

10D (30D |50D (100D
ABC Better(+) 00O 0
Worse(+) 10 | 10 | 10 | 10
Nosigdiff | 0 | O | O 0
ABC_WOA Better(+) 0|0 7]O0 0
Worse(+) 10 (10 | 10 | 10
Nosigdiff | 0 | O | O 0
ABC_DE Better(+) 2 |3 ]2 3
Worse(+) 8 |88 7
Nosigdiff | 0 | O | O 0

It is hence proved that ABC_DE_WOA algorithm
performs better than the other algorithms.
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Abstract:

Research problem- The purpose underlying the paper is to
offer some reflections on the role of the top management
initiatives and strategic decisions and characteristics of top
management towards implementing sustainable practices in
firms and which leads to organizations imbibing sustainable
innovative strategies which is the need of the 21st century
environment. The role of top management commitment and
initiative in green practices relationship remains mostly
unexplored. It also demonstrates the critical role of top
management in fostering green culture .The paper also
outlines the sustainability aspect like green characteristics
and management practices and strategies in marketing.
Furthermore, it underscores the benefits of fostering top
management initiatives and commitment to initiate
environmental efforts and, ultimately, provides researchers
with a deeper understanding of how a most overlooked factor
of top manager may greatly influence Green innovation
adoption. This paper reviews some of management practices,
pertaining to technology, human resources and external
relationship practices that are significantly influential in the
adoption of green practices by firms. The insights forwarded
by this paper could provide some basis for future studies in
this domain, particularly regarding the role of top
management; as well as the guidelines for industries to realize
environmental transformation in their organization.
Methodology- The paper is a descriptive study and uses
secondary sources of research papers from journals and also
information from websites.

The key findings-The paper describes the role of top
management in fostering green culture and hence adoption of
green innovation for sustainable practices and also the
sustainability dimensions in the industry.

The managerial implications-The paper outlines descriptive
research implications: theoretical, strategic for the industry,
and also for scholars.

Keywords:
Sustainable, green innovation practices, sustainable
development, green culture, top management commitment

INTRODUCTION

In recent times the business environment cannot sustain
independently from the ecological balance. All economic
activities require sustainable development. Hence going
green has been a business trend. Green or sustainability
business practices refers to the management and
coordination of environmental, social and financial
demands and concerns to ensure responsible, ethical and
ongoing success of businesses. A green workplace also
refers how sustainable it is ; it emphasises and constantly
build up an environment of consciously choosing greener
power sources like solar and wind energy, focuses on
lowering its emissions, reducing waste and managing

waste in eco-friendly manners, pays attention to build
sustainable green culture by also putting up sustainability
team, sustainable rewards system etc. Also , the green
design of the infrastructure also has evidence of
increasing positive work environment and is associated
with better mental health and hence productivity. The
World Bank defines green growth as “economic growth
that is environmentally sustainable.” Many studies have
also stated the association of productive and satisfied
employees who work in green /sustainable workplaces. It
is not just the role of governments, climate activists but
also organizations and every citizen to take up immediate
and strong actions and incorporate best practices which
supports environmental concerns. Green is a difficult
word and the definition of greenness of product is
indistinct ,generally acknowledged definition is missing
and the concept boundaries are ill-defined (Fabien Durif
Caroline Boivin Charles Julien et al., 2010). The terms
such as ecological, natural, organic are complicating and
ambiguous terms of greenness which confuses
consumers.

Green marketing comprises of all activities premeditated
to satisfy human needs while making sure environmental
concerns are shielded(Kinoti, 2011). Three stages in the
green marketing are (Eneizan et al., 2019): stagel:
Associated with environmental glitches and their
remedies. Stage2: Eco-friendly promotion which puts
emphasis on clean technology( in the 80’s). Stage3:
Sustainable eco-promotion (late 90’s and initial part of
2000’s).Sustainable and green are frequently
interchangeably termed; nonetheless "sustainable” has a
comprehensive scope as it entails environmental, social
and financial responsibility. Sustainable marketing
framework entails three dimensions (R. Gordon et al.,
2011) which are complementary and are co-
dependent:(1)green marketing can cause damage like
‘Green-Wash’(Yu Shan Chen et al., 2020); (2)social
marketing is ineffective when implemented alone;
(3)critical marketing cannot alone lead to transformation
of customer perception. Sustainability efforts will
harness the potential of marketing.

The adopters of sustainable practices are encouraged
when their top management is environmentally oriented
and they support and invest on their operations and
recognise the importance of environmental issues facing
their firms (Banerjee et al., 2003a).The awareness and
prioritisation will eventually promote practices that can
focus on environmental issues. Top management are
instrumental in fostering organizational culture and
influences the stakeholders and hence developing a green
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culture is the long term best practices which helps
organizations and environment co-exist in the most
positive and growth-driven conducts.

OBJECTIVES

The objectives of the paper are to discuss the
sustainability dimensions in the industry and role of top
management in fostering green culture and hence
adoption of green innovation for sustainable practices .

METHODOLOGY/APPROACH

The paper is a descriptive study and uses secondary
sources of research papers from journals and also
information from websites.

GREEN MARKETING STRATEGIES

Green marketing is also known as environmental
marketing, nature-friendly marketing and ecological
marketing. Many marketers supposed Green marketing
to be a means of promotion or advertisement used in the
marketing of products made in an environmentally
sensitive manner. It is much broader concept beyond the
practice of recyclable, ozone layer friendly and
environmentally friendly. Green marketing includes
products, production process, packaging, pricing, supply,
logistics and promotional activities.

More organizations are making an effort to implement
sustainable business practices as they recognize that they
can offer attractive products to consumers and also
expenses can also be decreased.

Eco-Labelling Product:

The factors that suggested the product is environmentally
friendly are to be termed as the eco-label. Eco-label
products are the symbol that boosts the consumer to buy
eco-label products(Rex & Baumann, 2007). Study by
(D’Souza et al., 2006) stated that eco-label are also
termed as biodegradable, sustainable, environmental
friendly, recyclable. There is a need to fill the gap
between the consumer and the seller about the eco-label
products that can urge them to use these products. It is
suggested by the researcher that eco labels are the tool
that can increase the awareness and lead to purchasing
decision of eco-label products.

Green Packaging and Eco-Brand:

The brand associated which will nurture the environment
is known as the eco-brand. Researcher did not attempt
sufficiently towards the green branding and this was
identified as a research gap(First & Khetriwal, 2010).
Brands are the basis that can transform the behaviour of
green consumption (Pickett-Baker & Ozaki, 2008).
Brand characteristics are to be communicated(Maio,
2003).Study has revealed that consumer has positive
response towards eco-label(Rahbar & Wahid, 2011).
However, some consumers have adverse perception and
undervalue  performance(Fuller, 1999).Consumer
willingness to purchase is more imperative than eco-
packaging and eco-branding (Orsato, 2009).

Green Advertisements:

Marketers are not making sufficient communication with
the consumers about the green products. It has been
suggested that environmental friendly products should be
advertised more prominently that consumer should be
able to differentiate(D’Souza & Taghian, 2005). The
common advertisement terms such as: ozone safe,
recyclable, eco-friendly are the important feature. Apt
marketing communication can enhance the response of
the consumers (Ahmad et al., 2010). Many organizations
are unable to entice substantial customers but they are
able to develop the awareness (W. Gordon, 2002). Firms
providing training for their employees about green issues
will help understand and cater the appropriate green
advertisements.

Green Premium Price:

It has been found that significant number of consumers
are eager to pay premium (Berger, 2019). Price should be
sustainable in the market(Meise et al., 2014). Green
products have signalling benefit and justifies premiums;
marketers should come out with high-priced green
products; long-term strategy for premium products
should be charged reasonably (Berger, 2019).
Eco-Image:

Eco-image is an effective marketing strategy (Devi
Juwaheer et al. ,2012) . Consumer considers products
which are environment frien