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Survey on Techniques in Improving )
Quality of Underwater Imaging oy

Nagaraj V. Dharwadkar and Anjali M. Yadav

Abstract The quality and appearance of underwater images perform a relevant role
in the underwater computer vision paradigm. Wherein, the underwater images are
useful in various applications to make a detailed study on underwater life. Despite the
hype, the images caprited underwater undergoes various challenges like light atten-
uation, color absorption, type of water, etc. To address these types of issues, many
algorithms are proposed. This paper provides a comprehensive study of frequent
methods used to intensify the visual nature of underwater images and different under-
water image datasets that are used to perform tasks regarding underwater imaging.
The different quality assessment measures are also summarized in this research
work. The presented methods and their shortcomings are studied to enable the in-
depth comprehension of underwater image enhancement. In the end, possible future
research directions are also implied.

Keywords Underwater image enhancement - Deep learning - Underwater image
dataset - Generative adversarial network - Convolution neural network - Residual
network

1 Introduction

Exact, high-resolution undersea images are crucial in tracking sea nature, inspecting
the underwater world, and detecting sea bed objects. Despite that, it is difficult to
accomplish such an objective because of the light attenuation and scattering and
deformation of image color in the underwater scene. Water contains sea organisms,
floating particles called marine snow [1], and other different obstacles. Because of
the depth of water level, types of water, light conditions, and different wavelengths
of light, the quality of underwater images is rapidly degraded. According to the
light wavelengths, a light that has the longest wavelength disappears first. Hence, the
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- Flipped Classroom: A Techhology-drivcn approach for enhancing
nglish Language Skills of Engincering students during Covid-19 Pandemic

Ms Dipali M. Kadam'

1 . . .
Sciences and Humanitics Department, Rajarambapu Institute of Technology
Affiliated to Shivaji University, Maharashtra,
'dipali.kadam@ritindia.cdu

Rajaramnagar,

Abstract: The Covid-19 pandemic has a significant impact on the teaching-learning process. To
tackle this situation, all educational institutes accepted the Online Teaching mode. The engineering
classroom is currently experiencing a paradigm shift from remote classroom-teaching to online -
teaching through innovative teaching-learning techniques where teacher focused on what students are
learning by changing the role from teacher to facilitator.

During this challenging time teacher has to be forced to be more creative and collaborative in
instructions. With the advancement of technology and globalisation, Communication skills as a life-long
learning skill are an essential component in engineering education to facilitate students’ academics and
prepare them for their careers. Communication is one of 11 critical outcomes designed by ABET
Engineering Accreditation Criteria, and communication in the English language is the need of today’s
era.

The Flipped Classroom is an instructional strategy that blends technology effectively with active
learning. In a flipped classroom, students watch instructional videos outside the classroom and do
assignments or engage in activities inside the classroom. This approach offers significant benefits both
for the instructor and the students as class time is applied in a creative way to foster English language
communication. The present paper investigates the efficiency of using the Flipped Classroom approach
facilitated by LMS (Learning Management System) in Professional Communication or English
Language virtual class. '

Key Words: Communication, English Language, Active learning, OBE, Flipped Classroom, LMS.

1. Introduction:

Covid 19 Pandemic has affected all sectors, including social, economic, automotive, and so on.
Even the Education system was also diversely affected due to emergency lockdown from March 20?0.
The education system has undergone a transformation from offline or chalk and talk n‘wthod to.OnlmC
tcaching mode. Engincering cducation has always tried innovations in teaching-lcarning by

cveral ICT enabled techniques in the remote classroom to achicve desired outcomes.

incorporating s ‘
. ; caching due to the

Still, nowadays, there is a paradigm shift from remote classroom tcachil)g to online t n|
Covid situation. Faculty members cffectively shoulder the challenging task by acqu'lrmg new or
r an online class to make classroom learning more fruitful as technical cducatl.on
sometimes faculty has no control over the online
aching due to internct connectivity,
To assess the

innovative techniques fo
adopted outcomes-based education, In onlinc tcaching, !
lcarning of students. Sometimes students arc rcluctantlto f)nlmc te
technical issues and the gap in a two-way communication of tcacher and student.
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Abstract

Tuberculosis (TB) is contagious disease spread through air from bacteria
called M. tuberculosis. This disorder has high risk factor in humans. It also
causes a high risk of lung cancer. Pulmonary tuberculosis and lung cancer
share same clinical as well as radiological features. This imitation of
symptoms between tuberculosis and lung cancer may lead radiologist to

misdiagnose one for the other. This chapter discusses the Machine Learning
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Abstract

Viral pneumonia is a disease which occurs in lungs due to bacterial infection.
Since middle of December 2019, many cases of pneumonia with unknown
cause were found in Wuhan City, China; at present, it has been confirmed
that it is a new respiratory disorder caused due to coronavirus infection.
Lungs abnormality is highly risky condition in humans; the reduction of the

“risk is done by enabling quick and efficient treatment. The Covid-19
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Scanned with CamScanner



r. Mrs. Manisha %

ISBN: B78-03-82437-03-8

Eas

Email: rips

£
£
B
=
4
"
S
)
P
®
£
o
3
=
=
z
o
B
=
5
-
=
5'::
5
2
™

VOLUME-3

MANAGEMENT CASES
FROM INDIAN PERSPECTIVE

5 A

)

Editors:

Dr. Mrs. Manisha Vikas Jagtap
Dr. Mrs. Hemlata Vivek Gaikwad
Dr. Mrs. Sushma Shekar Kulkarni




VOLUME -2

MANAGEMENT CASES
FROM INDIAN PERSPECTIVE

T A

E
£
£
Ffl'
8
3
a
E
&
I+
]
£
S
E
£
3
w
5=
5
2
2

Editors:
Dr. Mrs. Manisha Vikas Jagtap

| @ Dr. Mrs. Hemlata Vivek Gaikwad
Im “l m i Dr. Mrs. Sushma Shekar Kulkarni

2784 Ground Floor,
Ralmi 5

Fe
ISBN: 878-93-92437-01-4

IRTTTON

Email: ripa




VOLUME -]

MANAGEMENT CASES
FROM INDIAN PERSPECTIVE

pursiing a Ph.D,

=
2
=
>
@
m
=
m
=
=
(2]
>
w
m
7]
m
o
(=]
=
z
[=]
>
z
el
m
X
]
T
m
(2]
=
<
m

Editors:
Within Inc ( Dr. Mrs. Manisha Vikas Jagtap
iz Dr. Mrs. Hemlata Vivek Gaikwad
“ 2 : Dr. Mrs. Sushma Shekar Kulkarni

ISBN: 978-81-953717-3-0




a@aﬂﬂ—cﬁﬂ&wm

All India Council for Technical Education

\) \C)

s Bee]

ENERGY SCIENCE AND
ENGINEERING

M. Rizwan
Majid Jamil

Il Year Degree level book as per AICTE model curriculum
(Based upon Outcome Based Education as per National Education Policy 2020)

The book is reviewed by Prof. Santanu Bandyopadhyay




SEIIEEICEINEIERIIEE]

SICED

7. feEm™

TIREY
EEGEIERUEEIREEIUE
ESEICEEIBREC IR
faoetT, e

qTISIE ST

TIREY
ERGEIERIEETREE U
stiaT e seartaT,

TaT faedtt, 9T

AT AT AT IRuS

Aol He AT IR, T8d &,
et faeett, 110070




QEAHRTSAT AghiaT qashier

1. 7. A, sofaedar Siorertar s, Sy, e,
T A= rizwan@dtu.ac.in, rizwan@dce.ac.in

V. HToTE STHI, Terfaead Sfortaertar fasmr, sriaaT ferar geartaar, et
T =T mjamil@miji.ac.in, majidjamil@hotmail.com

Qe T=AT g aashier

Y. AT ASATEATT, ST (AT, 3Ra sees]e i awmfarst, §as
T« A=l santanub@iitb.ac.in

EqHTS GH-aTS - SUST AT

(AICTE), 7= faeeft, e
o st director.fdc@aicte-india.org
LeaT wHT: 011-29581312
2. ft. T T, AETEAF TATAT, Fhod| SegaAqye Her, sTferer e qarfeverr gfvos
(AICTE), 7= faeeft, warea
=Ha et ad1fdc@aicte-india.org
et FHTF: 011-29581339

QEAHT=AT A3 ATATIH AT It
1. T, g TOTIAT BiaT
TTRE, SeTHTETS e SIefaT, TewaTy sfees]e s aatarst (RIT), arETs,

TEATHE AgTg. =H« srwer: dhananjay.thombare@ritindia.edu

2. 1. G T, gIq
T, 9T Sfeeesle Aih Sataistl (SIT) Hierst ith SoTeaT, I, ™.- Fiegy,
eI, S8 Arast: principal @sitcoe.org.in

qEqahT=AT (Aad T ahTaea 4T ausiier

. ST T gare
TTRE SATTor oS, =1 st fas T, At e sfsea frateeme
Ao A=y, aasast, 70, HgTg. s0a sraet: kbsutar@bvucoep.edu.in




_ADVANCED

— COMPOSITE MATERIALS
:'_i' AND STRUCTURES

- Modellng and Analysis

VISHESH RANJAN KAR ~ ——
SUBRATA KUMAR PANDA \N—
KANDASWAMY JAYAKRISHNA

CRC Press

Taylor & Francis Group




Contents

PIeface.....ovoiiiiii e vii
EQILOTS .ottt s st ix
(010711318 15]01170) 4O OO OO UURPRUURPRRRRRRTON xi
Chapter 1  Multi-Directional Graded Composites: An Introduction.............. 1

Kamal Kishore Joshi, Vishesh Ranjan Kar, Pankaj S. Ghatage,
and Rama Kanta Layek

Chapter 2  Free Vibration Characteristics of Bi-Directional Functionally
Graded Composite Panels............c..c.ccocooeveninininnininnncncnene 13

Pankaj S. Ghatage, Vishesh Ranjan Kar, Kamal Kishore Joshi,
P. Edwin Sudhagar, and Rahul Kalyankar

Chapter 3  Analytical Solution for the Steady-State Heat Transfer
Analysis of Porous Nonhomogeneous Material Structures......... 35

Samarjeet Kumar, Vishesh Ranjan Kar,
and Bakhtiyar Alimovich Khudayarov

Chapter 4  Effect of Corrugation on the Deformation Behavior of
Spatially Graded Composite Panels....................ccocvrverirrnninnnnnns 57

Abhilash Karakoti, Vishesh Ranjan Kar, K. Jayakrishna,
and Mohamed Thariqg Hameed Sultan

Chapter 5  Graphene-Magnesium Core-Shell Nanocomposites: Physical,
Mechanical, Thermal, and Electrical Properties......................... 73

Dhiman K. Das, Jit Sarkar, and S. Sahoo

Chapter 6  Free Vibration of Carbon Nanotube—Reinforced Composite
Beams under the Various Boundary Conditions.......................... 87

Lazreg Hadji, Mehmet Avcar, and Omer Civalek

Chapter 7  Transient Characteristics of Carbon Nanotube—Reinforced
Composite Plates under Blast Load ..................ccocovvvrnrnnnnnnnnnn. 109

Sunkesula Mohammad Bilal, Samarjeet Kumar,
and Vishesh Ranjan Kar



'I Multi-Directional

Graded Composites
An Introduction

Kamal Kishore Joshi

Kalinga Institute of Industrial Technology Bhubaneswar,
Bhubaneswar, India

National Institute of Technology Jamshedpur,
Jamshedpur, India

Vishesh Ranjan Kar

National Institute of Technology Jamshedpur,
Jamshedpur, India

Pankaj S. Chatage

Vellore Institute of Technology,

Vellore, India

Rajarambapu Institute of Technology, Rajaramnagar,
Affiliated to Shivaji University,

Kolhapur, Maharashtra, India

Rama Kanta Layek

LUT University,
Lahti, Finland

CONTENTS

1.1
1.2

1.3

Introduction

Gradation Schemes in FGIMS ......c..cooviiiiiiiiiniiiiieieciceee e
L.2.1 POWET LAW .eeeiniiiiiiieieeiteeee ettt sttt et e
1.2.2 EXponential Law ........ccccoovieriiiiiiiiiiieie ettt
1.2.3 SigmOid LaW ...coeiiiiiiiieieeeeteeeee ettt
Homogenization Schemes in FGMS.........ccccoviiriiiniiniiiniecieeneeeeeseeiee
1.3.1  VOIgE'S SCREIME.....eiiiieeiiieiieeieeiee ettt ettt
1.3.2 ReUSS SCREME ......eeiiiiiiiiiieciectecectc ettt

DOI: 10.1201/9781003158813-1



_ADVANCED

— COMPOSITE MATERIALS
:'_i' AND STRUCTURES

- Modellng and Analysis

VISHESH RANJAN KAR ~ ——
SUBRATA KUMAR PANDA \N—
KANDASWAMY JAYAKRISHNA

CRC Press

Taylor & Francis Group




Contents

PIeface.....ovoiiiiii e vii
EQILOTS .ottt s st ix
(010711318 15]01170) 4O OO OO UURPRUURPRRRRRRTON xi
Chapter 1  Multi-Directional Graded Composites: An Introduction.............. 1

Kamal Kishore Joshi, Vishesh Ranjan Kar, Pankaj S. Ghatage,
and Rama Kanta Layek

Chapter 2  Free Vibration Characteristics of Bi-Directional Functionally
Graded Composite Panels............c..c.ccocooeveninininnininnncncnene 13

Pankaj S. Ghatage, Vishesh Ranjan Kar, Kamal Kishore Joshi,
P. Edwin Sudhagar, and Rahul Kalyankar

Chapter 3  Analytical Solution for the Steady-State Heat Transfer
Analysis of Porous Nonhomogeneous Material Structures......... 35

Samarjeet Kumar, Vishesh Ranjan Kar,
and Bakhtiyar Alimovich Khudayarov

Chapter 4  Effect of Corrugation on the Deformation Behavior of
Spatially Graded Composite Panels....................ccocvrverirrnninnnnnns 57

Abhilash Karakoti, Vishesh Ranjan Kar, K. Jayakrishna,
and Mohamed Thariqg Hameed Sultan

Chapter 5  Graphene-Magnesium Core-Shell Nanocomposites: Physical,
Mechanical, Thermal, and Electrical Properties......................... 73

Dhiman K. Das, Jit Sarkar, and S. Sahoo

Chapter 6  Free Vibration of Carbon Nanotube—Reinforced Composite
Beams under the Various Boundary Conditions.......................... 87

Lazreg Hadji, Mehmet Avcar, and Omer Civalek

Chapter 7  Transient Characteristics of Carbon Nanotube—Reinforced
Composite Plates under Blast Load ..................ccocovvvrnrnnnnnnnnnn. 109

Sunkesula Mohammad Bilal, Samarjeet Kumar,
and Vishesh Ranjan Kar



2 Free Vibration
Characteristics
of Bi-Directional
Functionally Graded
Composite Panels

Pankaj S. Ghatage

Vellore Institute of Technology,
Vellore, India

Rajarambapu Institute of Technology, Rajaramnagar,
Affiliated to Shivaji University,
Kolhapur, India

Vishesh Ranjan Kar

National Institute of Technology Jamshedpur,
Jamshedpur, India

Kamal Kishore Joshi

National Institute of Technology Jamshedpur,
Jamshedpur, India

Kalinga Institute of Industrial Technology Bhubaneswar,
Bhubaneswar, India

P Edwin Sudhagar

Vellore Institute of Technology,
Vellore, India

Rahul Kalyankar

Railroad Manufacture, Loram Technologies Inc.,
Georgetown, TX, USA

DOI: 10.1201/9781003158813-2 13



A Real-Time Smart Sewage Cleaning UAV Assistance System Using IoT &

anarF Anand R ShaialT Vingy Kmer Nassa, Bingy Wumar Pandey, A Shaj Georgs, Digviay Pandey

o T Limmsiin g iy ik Sannmonn a a1 Eskh et st § Smiiels
i Hahoot om0 Do Wemai s Mooy

gees

T SEND GRS ISR

W

P A ARAB A g XAy S gam g uas
o naieassla

Wi,




ClicK 1o open expanded view

Product details
Publisher : Book Rivers; 1st edition (25 September 2022)
Language : English
Paperback : 220 pages
ISBN-10 : 9355155654
ISBN-13 : 978-9355155658
Reading age : 10yearsandup
Item Weight : 3109
Dimensions : 2286x 15.24x 1.24 cm
Country of Origin : India
Best Sellers Rank: #309.191 in Books {See Top 100 In Books)
Customer Reviews: 5.0 v




Book | © 2023

Role of Data-Intensive Distributed Computing
Systems in Designing Data Solutions

o

Editors: Sarvesh Pandey, Udai Shanker, Vijayalakshmi Saravanan, Rajinikumar Ramalingam

Focuses on data systems and data-driven infrastructure improvements within a variety of institutions

Proposes better coliaborations through cooperation between facilities through data applications at

various levels

Ideal for readers from professional industries, organizations, researchers, and students

Part of the book series: EAl/Springer Innovations in Communication and Computing (EAISICC)

1260 Accesses l 1 Litations



Chapter 13

The Impact of Artificial Intelligence in the Talent
Acquisition Lifecycle of an Organization

Hatsitatls Patagivi
Aserstarg Registrar { Parchuse and Stores, Madans Asud Natieoal
Undu Uriversty-Hysderabod dndaat
pulpiediba pratioom

D Vinay Ko Nasa
Protesr { Computer SCIENCE ENGG, Ragamedbapn lnstitute of Technology.,
Ragaramenagar. Saldersbe olampur) Tol Walwa D91 Sangh 418414
¢ Mabarshirals
sy s vodiffrnd con

Abstract

drtificad Intelligence {45 scomy b0 by the rvde of the dav, 4 Bas waded
avery aspect of exislence, swinding fesitionad eovironments. Waie A1 i
iy an diuence in practioatls cvery rode i ¢ company. its impect on
the  Human  Besowrves (B department muss be caretully  addressed,
ponticrdarly bevane iy s e lighey o’ af several wrticely i u
commpusny. Hhanan cewmrce exventives are wong A wlam;k%; t periorsm “
varicty of dtmman resenrve  wumagessent dutics.
planssay o presonsel leave. The procedine of finding, mgw&mng wmw:ng
redmining, and growing ptmmd F iabdy the S, of a
't slromg o6 : fidon. ln enterpeises, Al sectmolugles e
!tatft?t ‘empdoved for salent mqummm ud\ami plistfurms are preseatiy
assivting MR in awomating « # af repestable sctivities o
snexdumisms Bke nrlent tesi, mm;ma‘ prarticipating, mwegngmg el
Commctions, wnboerding, and s Jorth Sunt were eoplived s ke
empionment bours in the caviier davs, aliowing the 118 smit w0 be guire gifective
al comesnnie on developing complianr and legisiotive initiatives. Amongst
the key domains of the HR opermtion that A affecn, Falewt Acguisition is
amnge those whene A1 has eovrged ax aothung fesy of o big dorw « Tatone
Avigavition 1 siteted w Hw tip of the wafent admanisration lifesscle for
seginistions. This reseorch spvestipuares the fepaets of drtificind Ineiligencr
plaik S g o serdons segurivition apecations. Jt peovides w greaer

oy i af exivting A1 puradipms and thew capocite ty auiomine e
commming 1A opevathens. howe improving apevationsd offectiveress awd

4%



Algorithms for Intelligent Systems
Series Editors: Jagdish Chand Bansal - Kusum Deep - Atulya K. Nagar

Manjaree Pandit

M. K. Gaur

Prashant Singh Rana
Akhilesh Tiwari Editors

Artificial
Intelligence
and Sustainable
Computing

Proceedings of ICSISCET 2021

@ Springer



Algorithms for Intelligent Systems

Series Editors

Jagdish Chand Bansal, Department of Mathematics, South Asian University,
New Delhi, Delhi, India

Kusum Deep, Department of Mathematics, Indian Institute of Technology Roorkee,
Roorkee, Uttarakhand, India

Atulya K. Nagar, School of Mathematics, Computer Science and Engineering,
Liverpool Hope University, Liverpool, UK



This book series publishes research on the analysis and development of algorithms for
intelligent systems with their applications to various real world problems. It covers
research related to autonomous agents, multi-agent systems, behavioral modeling,
reinforcement learning, game theory, mechanism design, machine learning, meta-
heuristic search, optimization, planning and scheduling, artificial neural networks,
evolutionary computation, swarm intelligence and other algorithms for intelligent
systems.

The book series includes recent advancements, modification and applications of
the artificial neural networks, evolutionary computation, swarm intelligence, artifi-
cial immune systems, fuzzy system, autonomous and multi agent systems, machine
learning and other intelligent systems related areas. The material will be benefi-
cial for the graduate students, post-graduate students as well as the researchers who
want a broader view of advances in algorithms for intelligent systems. The contents
will also be useful to the researchers from other fields who have no knowledge of
the power of intelligent systems, e.g. the researchers in the field of bioinformatics,
biochemists, mechanical and chemical engineers, economists, musicians and medical
practitioners.

The series publishes monographs, edited volumes, advanced textbooks and
selected proceedings.

Indexed by zbMATH.

All books published in the series are submitted for consideration in Web of
Science.



Manjaree Pandit - M. K. Gaur -
Prashant Singh Rana - Akhilesh Tiwari
Editors

Artificial Intelligence
and Sustainable Computing

Proceedings of ICSISCET 2021

@ Springer



Editors

Manjaree Pandit M. K. Gaur
Department of Electrical Engineering Madhav Institute of Technology
Madhav Institute of Technology and Science
and Science Gwalior, India
Gwalior, India
Akhilesh Tiwari
Prashant Singh Rana Madhav Institute of Technology
Thapar Institute of Engineering and Science
and Technology Gwalior, India
Patiala, India
ISSN 2524-7565 ISSN 2524-7573 (electronic)
Algorithms for Intelligent Systems
ISBN 978-981-19-1652-6 ISBN 978-981-19-1653-3 (eBook)

https://doi.org/10.1007/978-981-19-1653-3

© The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature
Singapore Pte Ltd. 2022

This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether
the whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse
of illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, and
transmission or information storage and retrieval, electronic adaptation, computer software, or by similar
or dissimilar methodology now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors, and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or
the editors give a warranty, expressed or implied, with respect to the material contained herein or for any
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Singapore Pte Ltd.
The registered company address is: 152 Beach Road, #21-01/04 Gateway East, Singapore 189721,
Singapore



Preface

This book contains outstanding research papers as the proceedings of the 3rd Interna-
tional Conference on Sustainable and Innovative Solutions for Current Challenges in
Engineering and Technology (ICSISCET 2021). ICSISCET 2021 has been organized
by Madhav Institute of Technology and Science, Gwalior, India, and technically
sponsored by Soft Computing Research Society, India. It was held on November
13-14, 2021, at Madhav Institute of Technology and Science, Gwalior, in virtual
mode due to the COVID-19 pandemic. The conference was conceived as a platform
for disseminating and exchanging ideas, concepts, and results of the researchers from
academia and industry to develop a comprehensive understanding of the challenges
of the advancements of sustainable and innovative solutions for current challenges in
engineering and technology viewpoints. This book will help in strengthening conge-
nial networking between academia and industry. The conference focused on collec-
tive intelligence, sustainable computing and information technology, computational
intelligence and machine learning, embedded systems and VLSI design.

We have tried our best to enrich the quality of the ICSISCET 2021 through a strin-
gent and careful peer-review process. ICSISCET 2021 received a significant number
of technical contributed articles from distinguished participants from home and
abroad. ICSISCET 2021 received 267 research submissions from 40 different coun-
tries, viz. Algeria, Austria, Bangladesh, Canada, China, Egypt, Ethiopia, Finland,
Germany, Ghana, Greece, India, Iran, Italy, Kenya, Liberia, Malaysia, Mexico,
Morocco, Nepal, New Caledonia, Oman, Peru, Poland, Portugal, Romania, Russia,
Saudi Arabia, Senegal, Serbia, Slovakia, Spain, Sri Lanka, Turkey, Ukraine, United
Arab Emirates, UK, USA, Vietnam and Yemen. After a very stringent peer-reviewing
process, only 55 high-quality papers were finally accepted for presentation and the
final proceedings.
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Chapter 43 )
All-Digital ADC Using Time-to-Digital oo
Converter

Darshan R. Shaha, Mahadev S. Patil, and Sachin Magdum

1 Introduction

Current versions of FPGAs have become extremely puissant logic devices. Inter-
facing different sensors and further data processing have become valuable collection
nodes for the physical sciences. Applications designed are verbally expressed to be
feasible and reliable when they are

Compact form factor (i.e., small footprint)

Ultra-low-power compared to discrete system having same functionality.
Use of limited input—output pins.

Less affected to external parameters.

When an application is designed by taking all the above parameters into account,
it amasses data from external sensors and processes it in FPGAs. The sensors used
in many applications are the analog sensors, i.e., processing of continuous signal;
due to advancement in digital field, analog approaches are losing their advantages to
process and analyze output, so it can be further transformed using ADC into a digital
signal. In many applications, ADC consequently plays a critical role, since it is the
first phase of any design that uses analog-based circuitry/sensors.

The implementation of time-based ADC has increased in many of the emerging
applications over traditional ADC. Currently, the key method used to implement an
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Abstract

Commercially available metallic othopaedic implant materials cause major problems like stress shielding and the release of harmful ions due to
corrosion and wear. Also, the secondary operation is a must for the implant removal. Therefore, the biodegradable and biocompatible maagnesium (Ma)
implant materials have been investigated. Mg shows favorable biological properies and matching mechanical properies with the natural bone. Mg alloys
rapidly corrode in the physiological environment, which cause failure of the implant before completing the expected function. Surface coating is the most
effective method for improving the corrosion performance of Mg and its alloys. Hydroxyapatite (HA), being the most stable phase of calcium phosphates in
physiological conditions, is preferred as a coating material. The chapter focuses on the tribo-corrosion and characterization of HA coatings prepared by

electrodeposition process on Mg alloys. The results are useful for the designer community in the selection of biocompatible coatings and process
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Abstract

The energy demands of the future are everincreasing, and hydrogen as an ideal energy carrier can fulfil these demands. The production, purification,
delivery, storage, and application are the significant measures ofthe hydrogen-based economy. The utmaost challenge to utilize hydrogen as a fuel lies in
the improvement of storage techniques. Hydrogen storage technologies comprise of high-pressure compression, cryagenic liquefaction, and absorption in
solid state such as metal hydrides and complex hydrides. As compared with other techniques, hydrogen storage in solid form seems to be one ofthe
utmost likely solutions. However, it involves extremely coupled transport processes such as chemical kinetics, heat, and mass transfer. Complex hydrides
are capable substitute aspirants for solid state hydrogen storage because of many advantages, but many of such hydrides suffer from poor Kinetics as well

as great thermodynamic stability. Significant heat transfer techniques and issues associated with hydrogen storage methods are discussed, with
emphasis on metal hydride.
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Circular supply chain (CSC) has gained attention in the recent years amongst the research
communities due to concerns of waste generation, global warming, climate change, resource
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supply chain operation of industry. It is considered as a cradle-to-cradle approach to
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production and consumptions. Several manufacturing organizations across the globe have

started to adopt CSC into their business practice due to its wide range of sustainable benefits.
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The primary aim of this research is to identify the key factors contributing to stress
and absenteeism among employees in IT companies located in Pune and to ex-
amine how these factors impact overall employee performance. The prevalence
of stress and absenteeism in the workplace is on the rise, and responsible corpo-
rate organizations must take action by providing assistance and support. Our team
specializes in this specific area, offering practical strategies to address issues like
stress, anxiety, depression, changes in work-life circumstances, work-life balance,
and the impact of employee relocation within Pune. (NIOSH Work Organization
and Stress Related Disorders: In the document: "According to the United States
National Institute for Occupational Safety and Health (NIOSH), work organization
and stress-related disorders are of significant concern (NIOSH Work , 2004) Reduc-
ing absenteeism can be a significant step in cutting down on business costs. Due
to intense competition, companies can no longer afford to tolerate unnecessary
absenteeism as they might have in the past. Consequently, many companies are
focusing on eliminating or, at the very least, reducing excessive absenteeism. The
pressure to meet targets and deadlines not only affects top-level management but
also extends to employees across all levels. If stress management concerns are not
promptly and adequately addressed, it can lead to decreased productivity among
both workers and executives, adding to the burdens management faces.

Keywords: Stress, employee, absenteeism, attitude, I'T Companies

2024. In Satyasai Jagannath Nanda & Rajendra Prasad Yadav (eds.), Data Sci-
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1. Introduction

In the dynamic and competitive landscape of the Information Technology (IT) sector, the well-being
and performance of employees play a pivotal role in the success of companies. This research endeavors
to unravel the intricate web of factors contributing to stress and absenteeism among employees in IT
companies situated in Pune, shedding light on the broader implications these issues may have on
overall organizational performance.

The escalating prevalence of stress and absenteeism in the contemporary workplace has become a
matter of paramount concern. As underscored by the United States National Institute for Occupational
Safety and Health (NIOSH), work organization and stress-related disorders have emerged as significant
challenges (NIOSH Work, 2014) [1]. The repercussions of unaddressed stress are profound, affecting
not only the mental and physical health of employees but also permeating through the fabric of
organizational efficiency.

The context of Pune, a vibrant hub of IT activity, adds a unique dimension to our investigation. The
competitive nature of the industry places immense pressure on employees at all levels, from executives
to frontline workers. Consequently, the urgency to meet stringent targets and deadlines becomes an
omnipresent stressor. This not only poses a threat to individual well-being but also has cascading
effects on organizational productivity.

Furthermore, as companies grapple with the imperative of reducing costs and enhancing efficiency, the
toll of unnecessary absenteeism cannot be overlooked. In a landscape where every resource is
invaluable, companies can ill-afford the luxury of tolerating excessive absenteeism. This research seeks
to identify actionable strategies for responsible corporate entities in Pune to address stress, anxiety,
depression, and challenges related to work-life balance, including the impact of employee relocation.

2. Objectives

To identify the main reasons of stress among Employee in IT Companies.

To examine how stress impacts their job performance.

To study the employee attitude on stress and absenteeism in IT Companies.

To depict the effects of absenteeism on the growth of the IT Companies.

Suggesting measures to minimize absenteeism to certain extent.

To assess the various elements influencing employees' job performance within the
organization.

7. To assess measures aimed at mitigating job-related stress in order to lower the rate of
employee absenteeism in IT companies.

I

3. Scope

This study aims to center on the primary challenges arising from occupational stress and how it affects
employee absenteeism. The research carries particular significance for employees seeking to alleviate
their own job-related stress and protect themselves from a range of health issues. Additionally, it
provides valuable insights for management on reducing absenteeism rates, thereby improving overall
organizational performance.

Every IT employee was requested to indicate the count of days within the recent month when their
mental well-being, involving stress, depression, and emotional difficulties, was below par. The
employed adults in the IT sector who acknowledged undergoing a minimum of 15 days of mental health
challenges in the month prior (NIOSH Worker Health Chartbook, , 2016) [4].
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Hypothesis:

Hzi: There is a significant relationship between the respondent's marital status and stressexisting in IT
Companies.

H2: There is a significant relationship between gender and stress and absenteeism.

H3: There is a significant difference in days absent between older employees and youngeremployees.

4. Research Methodology

The objective of this study is to investigate employee attitudes regarding stress and absenteeism. The
fundamental purpose of this research is to provide precise information to assist in decision-making.
Research can be described as the methodical and unbiased approach to collecting, documenting, and
evaluating data to support business decision-making.

SAMPLE - This study was conducted with a sample size of 50 respondents. Sampling is limited to the
employees of IT Companies, in Pune. The respondents mainly belong to Pune. The selection of
respondents was done based on convenience sampling (non-probability).

5. Data Processing

1. Analysis was done using licensed SPSS version 22 (licensed to JSSAHER).

2.  MS-EXCEL was used to prepare pie- charts and graphs and MS-WORD was used to prepare
or write the whole project report.

3. Categorical data was analyzed using the Chi-Square Test for inferential statistical tests. Chi-
Square Test is used to reach a conclusion or to test the hypothesis.

Data Analysis & Interpretation: Classification and tabulation are processes that convert the raw
data gathered from questionnaires into valuable information. This is achieved by structuring and
aggregating the individual pieces of data found in each questionnaire, including observations and
responses, into coherent and systematic statistics that can be employed to arrange and examine the
data:

Basic data organization through the use of tally marks.

Determining the percentage of responses.

The formula employed is (number of responses / total responses) * 100.

Limitations of the study:

The scope of the research might be relatively small, and confined to a specific geographical
region.

Respondents may have constraints on their time availability.

There is a possibility of respondents providing biased information.

Since only one area was surveyed, the findings may not reflect the comprehensive
perspective across various fields.

9. Itis conceivable that some respondents might furnish inaccurate information.

g pwnE

o

®©

6. Data Analysis:

1. The provided pie chart displays the distribution of respondents' ages. It's evident that the
largest portion, accounting for 40% of the total, falls within the 20-30 age range. Following
that, 26% of respondents are aged between 30-40, while 18% fall into the 40-50 age
category. Lastly, 16% of the respondents are in the age group above 50. This information
reveals the age demographics of the surveyed population.
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According to the provided chart, it is evident that the majority of respondents, comprising
70% of the total, are married. In contrast, the remaining 30% of respondents are unmarried.
This data highlights the marital status distribution within the surveyed group, with a
significant majority being married while a minority is unmarried.

Based on the information presented in the chart, it is clear that the majority of respondents,
specifically 86% of them, are female. In contrast, a smaller proportion, constituting 14% of
the total, represents male respondents. This data highlights a significant gender imbalance
within the surveyed group, with a significantly higher number of female respondents
compared to male respondents.

This data provides insight into the extent of stress-related leave among the surveyed
individuals. It suggests that a significant portion took 2 or 3 holidays, while a smaller but
notable percentage took even more than 3 holidays in a month to manage job-related stress.
Chermiss (2013) [5] discusses the critical role of addressing issues related to staff burnout
and job stress in the human service industry. While our study did not explicitly explore the
human service industry, the insights from Chermiss align with the notion that workplace
stress is a multifaceted challenge, with various factors contributing to employees'
perceptions of stress. This underscores the importance of comprehensive strategies to
address stressors beyond interpersonal relationships.

Workload: A significant portion, accounting for 44% of the respondents, identified workload
as the major cause of stress in their jobs. This indicates that a substantial number of
individuals feel overwhelmed by the amount of work they have to handle.

Daily Changes in Work Schedules: Approximately 26% of the respondents agreed that daily
changes in work schedules are a source of stress for them. This suggests that irregular or
unpredictable work hours can be a significant stressor for this portion of the workforce.
Excessive Organizational Rules: About 22% of the respondents indicated that excessive
organizational rules contribute to their job-related stress. This implies that strict or complex
rules and regulations within their workplace can be burdensome and stressful.

Interpersonal Relationships: Only a small minority, comprising 8% of the respondents,
identified interpersonal relationships as a cause of stress in their jobs. This suggests that
relatively few individuals attribute their to issues with colleagues or workplace
relationships.

In summary, the data shows that workload is the most prevalent source of stress among the
respondents, followed by daily schedule changes and excessive organizational rules. Interpersonal
relationships are cited by a relatively small percentage of respondents as a cause of job-related stress.

According to the information provided in the pie chart, it is evident that a significant majority,
accounting for 70% of the respondents, experience irritation when they are unable to take tea and lunch
breaks during work. In contrast, a smaller portion, constituting 30% of the respondents, do not share
this sentiment and are not bothered by the lack of breaks. This data highlights that a substantial
proportion of those surveyed value and are affected by the availability of tea and lunch breaks during
their workday, finding their absence to be a source of irritation.

7. Hypothesis Testing

Hzi: There is significant relationship between the respondent's marital
status and stress existing in IT Companies.

The data shows that out of the respondents, 70 are married, while 30 are unmarried. An analysis was
conducted to explore the relationship between marital status and stress in IT companies. The chi-
square value obtained was 8, which exceeds the critical table value of 3.841 at a 5% significance level.
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As a result, based on these findings, the null hypothesis is rejected. (See Table No. 1: Marital status and
stress existing in IT Companies)

Table No. 1: Marital status and stress existing in IT Companies

Observed(O) [Expected(E) O-E (O-E) "2 (O-E) “2/E
35 25 10 100 4
15 25 -10 100 “
50 8

Table No. 2: Marital status and stress existing in IT Companies

Degree of Freedom(if) 1
Chi-Square(x)2 8

Table Value 3.841

A 0.05
(x)2>Table value 8>3.841

The chi-square value surpasses the table value in the survey results, leading to the rejection of the null
hypothesis.

There is a substantial correlation between the marital status of respondents and the stress levels within
Cognizant Technology Solutions, as evidenced by the observation that the chi-square value of 8
surpasses the critical table value of 3.841 at a 5% level of significance. Consequently, based on these
findings, we reject the null hypothesis. (See Table No. 2: Marital status and stress existing in IT
Companies)

Hz2: There is significant relationship between the gender and stress and
absenteeism.

Out of the total respondents, 43 are female, and 7 are male. An analysis was conducted to assess the
relationship between gender and stress-related absenteeism. The obtained chi- square value of 25.92
exceeds the critical table value of 3.841 at a 5% significance level. Consequently, based on these results,
the null hypothesis is rejected. (See Table No. 3: Relationship between the gender and stress and
absenteeism)

Table No. 3: Relationship between the gender and stress and absenteeism

Observed(O) [Expected(E) O-E (O-E) ~2 (O-E) ~2/E
43 25 18 324 12.96
7 25 -18 324 12.96
50 25.92

Table No. 4: Relationship between the gender and stress and absenteeism

Degree of Freedom(df) 1
Chi-Square(x)2 25.92

Table Value 3.841

A 0.05
(x)2>Table value 25.92>3.841
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The null hypothesis is rejected based on the survey results because the chi-square value is greater than
the table value. (See Table No. 4: Relationship between the gender and stress and absenteeism)

8. Findings

Age and Marital Status of Respondents: Most respondents were in the age group of
20-30, and many were married. Research in various industries often shows that younger
employees may experience stress due to the pressure to establish their careers, while marital
status can influence stress levels i.e. married employees may have additional family-related
responsibilities that contribute to stress.

Frequency of Holidays Due to Job Stress: A significant portion of respondents
reported taking multiple holidays per month due to job stress. High absenteeism rates due
to stress are a concern in many industries. Frequent absenteeism can lead to decreased
productivity and increased costs for employers.

Sources of Job Stress: Respondents identified junior employees and colleagues as
sources of stress, especially when senior employees become angry over non-compliance with
their requests. Heavy workloads, changing work schedules, and excessive organizational
rules were also mentioned. Workplace relationships and hierarchy often play a role in stress.
Research in various industries suggests that conflicts with colleagues or superiors and
excessive work demands are common stressors.

Physical and Emotional Impact of Stress: Many employees reported feeling physically
and emotionally drained at the end of the day, and some mentioned becoming frustrated
when things didn't go smoothly. Such physical and emotional symptoms are consistent with
stress-related issues seen across industries. These symptoms can lead to absenteeism as
employees may need time off to recover. [2] "Thomas, Colligan, and Higgins (2015)
conducted a study on workplace stress, highlighting its impact on employees' efficiency and
health. They found that job stress can lead to various physical and emotional issues
(Thomas et al., 2015)

Workplace Environment and Rules: Daily changes in work schedules and excessive
organizational rules were cited as causes of stress. Research indicates that work
environments with rigid rules and frequent changes can increase stress levels and decrease
job satisfaction. This is not unique to the IT industry. (Srivastava, 2014) [3] "An article
titled 'Workplace Stress Greater for Women' (2013) reported on gender differences in
workplace stress levels (Workplace Stress Greater for Women, 2013)."

Impact on Absenteeism: The findings suggest a potential link between job stress and
absenteeism. High levels of stress have been associated with increased absenteeism in
various industries. Absenteeism can result from employees needing time off to cope with
stress or because they feel overwhelmed by their work environment. (Thomas & Colligan
MSW, 2015)

In summary, while the specific findings relate to the IT industry, they align with broader patterns
observed in various sectors. Stress and absenteeism are complex issues affected by a combination of
factors, including workplace relationships, workload, and organizational policies. Addressing these
issues requires industry-specific strategies but can also benefit from insights and solutions developed in
other industries and regions where similar challenges are faced. (Srivastava, 2014) [6]

9. Suggestions

1.

940

Offer Vacation Days and Paid-Time Off - Employee absenteeism is often a result of
burnout, or employees feeling they need to take days off for personal obligations. By offering
a fair amount of paid-time off and vacation days (maybe even unlimited?), you can help
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employees feel happier about their work-life balance, and mentally recharge -- a win-win for
them, and for your team's productivity.

2. Consider Flexible Hours - Offering a remote option could significantly decrease
employee absenteeism, as ironic as it might sound. Working from home enables your
employees to take care of sick kids, run errands, or let the electrician in without taking a full
day off from work.

3. Implement a Wellness Program - A wellness program can help IT Companies mitigate
health-related absences, while simultaneously lowering health care costs and reducing
employee stress. Additionally, a wellness program can help improve morale and workplace
culture, and even increase productivity.

4. A workplace culture - By taking steps to create a workplace culture that prioritizes health
and wellness, you're able to decrease unhealthy habits that lead to employee absenteeism.
For instance, if an employee is able to mitigate stress during your office's lunchtime yoga,
she might be less likely to let that stress build up and lead to bigger problems down the
road.

5. Improve Workplace Morale - IT companies can boost employee morale by organizing
team-building activities, fostering friendly competition among departments, and arranging
community service outings. Providing chances for employees to interact with their
colleagues and instilling a sense of pride and inspiration within their teams is crucial in
addressing employee absenteeism. When an employee feels valued and acknowledged by
their peers, they will be more motivated to attend work. ("Workplace Stress Greater for
Women" , 2013)

10.Future Scope

Employee Attitudes Towards Stress And Absenteeism play a critical role in shaping the future
prospects of any organization. While reducing absenteeism is undoubtedly important for maintaining
productivity and operational efficiency, it's equally essential to focus on promoting employee
engagement. In this detailed explanation, we'll explore why enhancing employee empowerment and
improving workplace satisfaction go hand-in-hand with fostering long-term success within a company.

Understanding Employee Engagement: Employee engagement refers to the emotional
commitment and connection that employees have with their jobs, colleagues, and the organization as a
whole. Engaged employees are enthusiastic about their work, motivated to contribute their best, and
feel a sense of ownership and loyalty towards the company.

The Link between Employee Engagement and Performance: Numerous studies have
demonstrated a strong correlation between employee engagement and performance. Engaged
employees tend to be more productive, innovative, and customer-focused. They are more likely to meet
or exceed performance expectations and are less likely to be absent from work.

11. Factors Contributing to Employee Engagement

1.  Empowerment: When employees feel that they have a say in decision-making processes
and are trusted with responsibilities, they become more engaged. Empowerment boosts
their sense of ownership and accountability.

2.  Workplace Satisfaction: A satisfied workforce is more likely to be engaged. Factors like a
positive work culture, work-life balance, recognition for achievements, and opportunities for
growth contribute to workplace satisfaction.

3. Effective Leadership: Leaders who are supportive, communicative, and provide clear
direction foster engagement among their teams.
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4. Reducing Absenteeism through Employee Engagement: High levels of absenteeism
can be indicative of disengagement and job dissatisfaction. When employees are engaged
and satisfied with their work, they are more likely to show up consistently and contribute
positively to the workplace. (Srivastava, 2014)

5. Long-term Organizational Success: Sustainable success for any company goes beyond
short-term gains. To thrive in the long run, organizations need a committed and motivated
workforce. Engaged employees are more likely to stay with the company, reducing turnover
costs and the need for constant recruitment and training.

12. Practical Steps for Promoting Employee Engagement:

1.  Open Communication: Encourage two-way communication between employees and
management, allowing employees to express concerns and ideas.

2. Training and Development: Invest in continuous learning and development
opportunities to empower employees and help them grow in their roles.

3. Recognition and Rewards: Acknowledge and reward employees for their contributions,
both big and small.

4. Work-Life Balance: Promote a healthy work-life balance by offering flexible work
arrangements and supporting employees' personal well-being.

13. Conclusions

In conclusion, focusing on employee engagement, empowerment, and workplace satisfaction is not just
about mitigating absenteeism; it's a strategic imperative for long-term success. Engaged employees are
the backbone of a thriving organization, and their commitment and performance significantly impact
the bottom line. Therefore, forward- thinking companies should invest in initiatives that foster
employee engagement, as it pays dividends in terms of performance, employee retention, and overall
organizational health.

Job stress is a crucial factor affecting employees' working conditions and their engagement in their
tasks. Employees without job stress tend to work more efficiently than those experiencing stress.
Therefore, IT companies should create a healthy working environment with reduced job-related stress
among their employees.

All employees working in IT companies report experiencing a high level of job stress. The primary
causes of this stress are excessive workloads and inadequate work schedules. Furthermore, personal
issues at home can negatively impact job performance and contribute to job-related stress.

The impact of job stress on the overall health of young employees is substantial. Some of them suffer
from headaches, backaches, and irritability by the end of the day. Unfortunately, most organizations
lack stress management programs. Many young employees believe that it is essential for organizations
to implement stress management programs.
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Abstract

The digital farming ecosystem involves multiple stakeholders including farmers, customers, vendors,
consumers, retail malls, and a third party. The system involves multiple processes including farming,
the use of pesticides, food security, buying, lending, and auction. The system is highly complex in
nature involving data sources in heterogeneous-formats involving multiple stakeholders and pro-
cesses that are crucial. In recent times, terms like smart agriculture, sustainable agriculture, and
precision agriculture have started gaining momentum. The technology is the “cure” or “curse” The
cure lies in the implementation of multiple technologies such as blockchain, the Internet of Things,
big data analytics, machine learning;artificial intelligence, and soft computing. Also, it may become
a curse for maintaining the agricultural ecosystem related to privacy concerns, security issues, data
leakage, etc. It has become very crucial to design robust technology strategies to solve agriculture
problems and even to predict the problems that may arise in the future. The current agriculture sys-
tem has to look beyond the horizon so that.the door to new problems and solutions is opened to give
a wide spectrum to‘the agriculture system worldwide. The chapters provide multiple dimensions of
agriculture with technology at heart.

Keywords: Smart agriculture, sustainable agriculture, PRISMA, bibliometric analysis, VOSviewer

2.1 Introduction

In India, agriculture is the backbone of the agrarian economy, and most of the rural pop-
ulation of the country depends on it as it is a hereditary occupation; the urban population
is also influenced by zero residual, zero waste, and organic agricultural products. In the
twenty-first century, technology has the supremacy to bring “dawn” or “dusk” to multiple
sectors, which are currently in the spawning or mature stage of their growth. On the planet,
every sector is witnessing digital transformations due to the gigantic nature of IT to solve
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multiple problems associated with various sectors. In India, 70% of the earning population
depends on the agricultural sector directly or indirectly. Across the globe, India’s agriculture
has made a significant contribution to the country’s GDP. Fifty percent of labor is generated
by agriculture and related functions, making it the dominant source of income for many in
rural and urban communities. Thus, it contributes significantly to the global economy and
is responsible for the well-being of people depending directly or indirectly on agriculture.
Agriculture is the primary source of farm-generated products such as food grains, vege-
tables, and fruits [1]. A country’s economic growth is greatly impacted by its agricultural
sector. It is the main source of income and is vital to enhancing the country’s economic
status [2]. Additionally, agriculture accounts for a sizeable portion of India’s exports, which
greatly boosts the nation’s benefits in foreign cash [3]. India has a long history that dates
back thousands of years. Early texts like the Arthashastra and Vedas, which chronicle the
existence of ingrained farming practices throughout the Indian subcontinent, are evidence
of this rich legacy [4]. In recent years, India has observed numerous innovative technol-
ogies and practices that have transformed the agriculturalsector. These innovations have
been expected to enhance profitability, productivity, and sustainability for farmers while
ensuring food security for the growing population. Due to ignorance and the lack of access
to local experts, farmers have historically been unable to identify,the majority of prob-
lems. The integration of Internet technologies and future-oriented technologies for usage
as smart objects is the most fundamental prerequisite for the growth of agriculture [5-9].
Applying data-driven agriculture management can help solve production problems, but for
better results, competent data analysis is required. As experts rethink agricultural practices,
robots are positioned to be a key player in the evolution of agriculture [10].

Technology advancements promote the growth of agriculture [11, 12]. Increased agri-
cultural output strength results from the userof cutting-edge technology like geographic
information systems (GIS); unmanned aerial vehicles (UAVs), image processing, land man-
agement, and precision agriculture. Farmers may obtain crucial crop and market informa-
tion using digital agriculture, which.uses information and communication technology [13].
Agriculture revolves around the principles of productivity, control, and delivering opti-
mal outcomes. However, the challenge lies in automating all agricultural activities using
machines and robots. This necessitates the development of new technological innovations
to achieve a seamless agriculture industry [14]. Smart agriculture, as the name suggests,
embodies the qualities of cleverness, perception, and intelligence [15]. Smart agriculture is
a highly automated and systematic method of farming. It involves the continuous monitor-
ing of multiple aspects within the farm environment, including climate conditions, water
availability, humidity levels, livestock health, and crop growth. By doing so, the system
generates intelligent decisions and valuable insights, either to guide human intervention
or autonomously optimize farming processes [16]. These advanced technologies enable
the visualization of the collected information and the performance of in-depth analysis
to extract meaningful insights. With the aid of these technologies, farmers may gain a full
understanding of the conditions on their farms and use data analysis to inform their actions
[17]. Smart agriculture makes use of cutting-edge technologies like big data, cloud comput-
ing, and the Internet of Things (IoT) to automate and expedite multiple farming activities.
It enables the recognition, automation, and exploration of diverse farm operations. This
involves leveraging hardware and software technologies such as sensor nodes, control sys-
tems, robotics, satellite imaging and positioning, data storage and analysis, alert systems,
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drones, and robots [18]. The leading goal of smart agriculture is'to enhance the agricultural
sector by promoting efficiency, sustainability, and superior’quality throughout the entire
farming cycle while addressing the specific needs of the‘farmers. Figure 2.1 indicates the
progressive agriculture revolution phases in India and use of ICT and Al for its betterment.

The next section describes the systematic literature review comprised of two subsec-
tions: first, the PRISMA method was used to short-list the research articles for the review
purpose. Furthermore, a visual literature review is provided so that the various associated
terms with the given topic are visualized wellin advance.

2.2 Systematic Literature Review

A thorough and methodical’'technique to examine the body of literature on a particular
subject or research issue is knewn as.a systematic literature review. It entails a methodical
and organized process.oflocating, picking, assessing, and synthesizing pertinent research in
order to present anobjective and thorough overview of the state of knowledge of a certain
topic. The objective of a literature review is to provide openness in the selection and assess-
ment of research while minimizing bias.

2.2.1 PRISMA Protocol

For a solid and robust literature review, content analysis as part of the meta-analysis has to
be conducted [19]. The quantitative method of analysis was chosen as suggested by previ-
ous studies [20, 21]. PRISMA, which stands for Preferred Reporting Items for Systematic
Reviews and Meta-Analyses, is a universally designed set of guidelines [22] helpful to con-
duct systematic reviews and meta-analyses. The PRISMA protocol as previously mentioned
consists of a checklist [23] item and a research flow diagram which clarifies the purpose of
systematic reviews and meta-analyses so that the entire process is visualized with trans-
parency to the stakeholders. The checklist consists of crucial components such as the title,
abstract, methods, results, discussion, and funding. These components are very much help-
ful for applying search strategy, filter strategy, data collection, data extraction and analysis,
and interpretation of the results.

The PRISMA flow diagram is a four-phase pictorial representation of a process—iden-
tification, screening, eligibility, and inclusion of research articles as shown in Figure 2.2.
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Figure 2.2 Application of PRISMA for literature review.

2.2.2 Visual Literature Review

The research subtopics are being noted by performing a literature review using various
research tools that create the image for the review at a glance. The tools used are Carrot2,
Open Knowledge Maps, and Citation Gecko. Carrot2 is an open-source engine [24] that
creates clusters of documents and represents them pictorially. It supports five different lan-
guages, namely, English, French, German, Italian, and Spanish, and supports documents
from eight countries, i.e., Austria, France, Germany, Great Britain, Lichtenstein, Italy, Spain,
and Switzerland. A visual representation as indicated in Figure 2.3 was generated when the
search keyword “smart agriculture” was used. Figure 2.4 depicts the sunburst chart gener-
ated from Carrot website with keyword ‘smart agriculture, thus elaborating major concerns
of the related.

Citation Gecko is a graphical user interface [25] exclusively created to find the associa-
tion between various papers for the related keyword(s). A visual representation was gener-
ated when using the search keyword “smart agriculture,” and all the papers were considered
to be “seed papers” As a result, two visualizations were created: a list of seed papers and
clusters of seed papers and related papers. The visualizations are given below:
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Figure 2.3 Tree map generated with the keyword “smart agriculture” from Carrot2.

As shown in Figure 2.5, the center of the cluster is the seed paper and the others are the
papers citing the seed paper shown in yellow color: It can be noted that the seed papers are
surrounded by many other papers in most of the cases; howevery in some cases, the seed
papers are in isolation.

After a sound understanding of the systematic literature review and visualizing various
dimensions of the given topic, bibliometric analysis is performed. Bibliometric analysis is
used to quantify the research article data to know the impact of various research articles.

2.3 Bibliometric Analysis

The effect and visibility of research articles within a particular subject or discipline are
assessed using bibliometri¢ analysis, a sort of quantitative data analysis. Bibliometric anal-
ysis [26], a type of quantitative data analysis, is used to evaluate the impact and visibility of
research articles within a given subject or discipline [27, 28].

2.3.1 Research Database

To initiate a bibliometric study, the initial step involves determining a suitable database
from which to retrieve relevant documents. A bibliometric analysis was performed utilizing
IEEE Xplore (Institute of Electrical and Electronics Engineers), a research database provid-
ing a collection of various research articles in the field of electrical engineering, electron-
ics, computer science, and concerned domains [30]. It consists of four million documents
comprised of research articles, conference proceedings, standards, books [31], and other
publications. IEEE Xplore considers data in various formats: .ris, .bib, and .csv. IEEE Xplore
performs basic and advanced search to apply the foundation queries or filter methods
respectively. Moreover, the platform offers data with multiple dimensions, including arti-
cle type, publication year, author, affiliation, publication title, publisher, conference loca-
tion, standard status, standard type, and publication topics. This enables users to search for
terms within titles, titles/abstracts, journal names, author names, or affiliations, facilitating
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Figure 2.4 Sunburst chart generated with the keyword “smart agriculture” from Carrot2.

precise and targeted searches within the database. Data from about 2,000 research articles
have been selected and downloaded in .csv format.

2.3.2 Search Strategy

Another challenge in bibliometric studies is constructing a valid search query that strikes
a balance between retrieving a significant number of relevant documents while minimiz-
ing the presence of irrelevant (false-positive) results. This challenge is particularly rel-
evant in the field of agriculture, where numerous technologies are augmenting research
endeavors. The technologies include big data, artificial intelligence, and machine learning.
However, in the current study, since machine learning is one of the disruptive technologies,
the authors reviewed multiple articles on the said technology. As depicted in Table 2.1, the
search query term “smart agriculture” and “machine learning” were searched for “full text
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Table 2.1 Cluster of seed papers generated with the keyword “smart agriculture” from Citation
Gecko.

Sr. no. Theme Description

L. The motor themes | The field of research structuring themes is highly significant
and well-developed. These themes hold a prominent
position on the strategic map, specifically in the upper
right quadrant.

2. The niche themes The themes within this domain are characterized by their
specialized nature and peripheral position. These themes
are situated in the upper left quadrant of the strategic map.

3. The emerging or Themes with low density and low centrality on the strategic
declining themes map represent emerging or declining topics. These themes
are located in the lower left guadrant, indicating their
potential for growth or the possibility of diminishing
importance.

4. The basic themes The themes located.in the lower right quadrant are
significant and‘hold potential although they are not yet
well-developed in the research field. These themes are
fundamental, encompassing general concepts that cut
across various.areas within'the research field. They are
considered transversal, providing a foundation for further
exploration and advancement.

and metadata,” and this was done to gain more dimensions about the query terms. The
year of search selected was from 2001.to 2023. A metric known as centrality measures how
much a network of keywords interacts with other keyword networks. It gauges the degree to
which various networks are interconnected. Contrarily, density measures a network’s inter-
nal cohesiveness or strength by examining how closely and intricately interwoven its words
are. We may divide the themes into four different groups based on their varied levels of
centrality and density by taking both centrality and density into account [32]. As depicted
in Figures 2.5 and 2.6, the cluster of research paper generated from the search term termed
as ‘seed term, in this case ‘smart agriculture’ is searched at citation gecko website. As a result
a linear and cluster of research papers related to the seed papers are being generated and
are depicted in Figures 2.5 and 2.6. Citation gecko is a search engine website to generate a
relationships among various research papers.

2.3.3 Advance Search

(“Document Title”:agriculture) OR (“Document Title”:farming) AND (“Document
Title”:big data) AND (“Author Keywords”:climate) OR (“Author Keywords”:environment,
global warming) OR (“Author Keywords™:temperature, hot, heat, season, wind, air, rain).
Data were exported from the obtained literature into Microsoft Excel. The data that were
exported contained information on the yearly increases in publications, document types,
languages, nations, authors, institutions, journals, citations, and funding organizations. In
order to construct network visualization maps, the acquired literature was also exported to

Q1
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Figure 2.6 Cluster of seed papers generated with the keyword “smart agriculture” from Citation Gecko.
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the VOSviewer. The VOSviewer software possesses the ability to establish networks among
concepts, terms, and keywords. Utilizing the Visualization of Similarity (VOS) algorithm,
VOSviewer generates maps that visually represent these networks. The distances between
pairs of objects on the map accurately depict their similarity with high mathematical pre-
cision [33]. We utilize a feature that enables the creation of co-occurrence networks using
keywords. In these networks, keywords utilized by authors are represented as nodes. The size
of each node reflects the frequency of occurrence of the respective keyword. Additionally,
the links between nodes are proportional to the degree of co-occurrence between the asso-
ciated words [34].

To showcase the strength of international research collaboration, we utilized the total
link strength (TLS) metric, which is automatically generated by VOSviewer when map-
ping the research activities of selected nations. The TLS metric serves as an indicator of
the extent and intensity of collaborative ties between countries in the research domain,
providing valuable insights into the level of cooperation and knowledge exchange among
nations. The degree of international research collaborationds inversely correlated with the
TLS, with a higher TLS value indicating more collaboration. During that period, the pri-
mary research focused on the advancement of digital agriculture encompassing several key
areas. These included the establishment of comprehensive databases, the formulation of
metadata standards, the innovation of monitoring systems, the design of decision-making
forecasting systems, and the implementation of information dissemination systems. These
research endeavors aimed to lay the foundation for the progress and development of dig-
ital agriculture [35, 36]. However, in the subsequent years, there was a scarcity of publica-
tions focusing on these subjects. For the study, the quality journals were considered with
high citations and h-index [37]. The top 10 active bibliometric indicators were displayed.
Tableau was utilized to depict'the annual growth of publications.

In the present study, the authors devised an extensive and inclusive search query with
the aim of retrieving all relevant‘documents pertaining to different aspects of agriculture.
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The search query was meticulously constructed, primarily focusing on both the full docu-
ment and metadata, ensuring that the retrieved documents were clearly and directly related
to the subject of interest. The documents obtained from the search query specifically target-
ing climate change were referred to as “climate-related literature.”

Documents related to various technologies and related to agriculture such as wireless
sensor network, artificial intelligence, and blockchain along with the various issues and
concerns such as privacy, security, scalability, and reliability were obtained. The documents
retrieved for technology were called “technology-related literature.”

Documents related to agriculture and related dimensions such as global warming, farm-
ing, vegetation, disease, food safety, food security, smart farming, and traditional farming
were obtained. The documents retrieved for technology were called “agriculture-related
literature.”

As shown in Figure 2.7, the three clusters thus formed provide a list of items (see also
Table 2.2).

As part of the visual representation of the literature review, it was decided to find article
citation and patent citation number. As a result, the following visualization “viz” to be pre-
cise was created using Tableau Desktop. It was found.that article citation count gradually
increased; it was more significant in the years 2017, 2018, and 2019;"and then it declined.
However, for the patent citation number, we can find a sudden hike in the form of “spikes”
for the years 2005, 2007, 2012, and 2018. The article citation and patent citation numbers
from 2001 to 2022 are shown in Figure 2.8 Furthermore, Figtre 2.9 depicts the exponential
rise in the article and reference count is given in Figure 2.9.

Table 2.2 Types of cluster, cluster color, and the related significant words.

Percentage of
items in the | Name of items arranged in
Cluster no. | Cluster color | No. ofitems cluster (%) ascending order

1 Red 177 36.49 Agricultural sector,
communication sector,
population, India, smart
farming

2 Green 133 27.42 Network, communication,
humidity, temperature,
soil moisture, wireless
sensor network, irrigation
system

3 Blue 100 20.61 Experiment, index,
mapping, imagery
classification, UAV,
season, measurement

4 Yellowish 75 15.46 Accuracy, camera, image,
green disease, deep learning,
robot
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As part of the visual representation of the literature review, it was decided to explore the
number of articles published and their reference count. As a result, the following visualiza-
tion “viz” to be precise was created using Tableau Desktop. It was found that the reference
count growth is proportional to the number of articles published.

The subsequent section describes the study of various technologies performed for
smarter and sustainable agriculture. The work conducted so far gives an idea about various
agriculture functions and technology utilization for effective implementation.

2.4 Related Study

After performing the systematic literature review, three types of reviews were conducted:
climate literature review, technology literature review, and agriculture literature review. The
climate-related literature review comprises the rain prediction. model, climate-oriented
agricultural activities, paperless organization strategy to réduce paper consumption, use
of decision support tools, greenhouse effects, etc. The agriculture-related literature consists
of technology; thus, the following section specifies the techno-agricultural review claiming
the entire section as smart agriculture.

2.4.1 Climate-Related Literature

Weather conditions are highly unpredictable leading to loss of agriculture yield, negatively
impacting its quality and yield stability. More focus has been placed on shifting climatic cir-
cumstances as a result of scholars’ growing interest in the study of weather and how it affects
agriculture. Climate conditions are largely associated with rainfall frequency and quantity
in terms of water level. Hence as per [38], a long short-term memory (LSTM) system is
required for the rainfall prediction model, which is built on the deep learning framework, to
produce a superior prediction performance. The climatic conditions are highly unpredict-
able, and farm production is dependent on the behavior of the respective climate location.
Optimizing the impact of weather on agriculture involves employing a range of techniques,
including correlation analysis; multidimensional modeling, k-means clustering, artificial
neural networks (ANNSs), support vector machines (SVMs), knowledge graph classifica-
tion (KG classification), partitioning around medoids (PAM), clustering large applications
(CLARA), and density-based spatial clustering of applications with noise (DBSCAN) [39].
There is a need to develop a tool that takes into account the conventional farmers’ crop
calendars created by years of farming experience and has strong relevance and adaptability
to the changing climate conditions and predictions of agricultural activities. The CCAFS
research program on Climate Change, Agriculture and Food Security [9] is interested in
connecting its research findings with open data sources, software developers, and problems
in Latin America, and they held a hackathon in Lima in 2014 to create innovative applica-
tions that assist farmers in basing their decisions on scientific evidence. The demand and
supply relation prevails: if the demand increases, supply also increases, and vice versa. In
this case, the more the amount of pages used in any organization, the more impact it has on
global warming. When we concentrate on the studies, we found that deforestation caused
by the growing demand for paper has a negative impact on our planet [40]. The massive
clearing of trees has a negative impact on the earth’s climate impacting global pollution.
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To support agricultural decisions, decision support tools (DSTs) are used by NASA for the
following uses/cases: a) GISS GCM and other GCMs consider the synoptic of the region
than just designing a scenario product to understand how fluctuations in climate affect
major climate variability systems and their Central American teleconnections; b) the use
of DST-GISS GCM, other GCMs, and RCMs to analyze extreme climate changes such as
heat waves, droughts, and floods; and ¢) TRMM, GPCP, PERSIANN, and CMORPH to
develop probable scenarios which cater the various climate changes that could occur in
the future [41]. The climatic quantitative data such as temperature, humidity, and direction
of the wind can be measured by cloud-based and lab stations to simulate farm scenarios
[42]. Agricultural activity impacted by greenhouse effects is significantly affected by global
warming. This study examines the economic impacts of global warming on agriculture
using a worldwide CGE-GTAP model [43].

2.4.2 Technology-Related Literature

Modern technology is used in “smart agriculture,” often referred to as “precision agricul-
ture” or “digital farming,” to optimize agricultural practices, increase output, and use as
few resources as possible. This literature review examines the most-tecent advancements
in smart agriculture, concentrating on the tools and software used in this field. The paper
emphasizes how smart agriculture affects a variety of factors, including agricultural produc-
tivity, resource efficiency, environmental ststainability, and €conomic viability. This review
seeks to provide light on the state of smart agriculture now and suggest areas for future
research by looking at a variety of studies. By carefully monitoring and managing numer-
ous elements including irrigation, fertilization, and pest control, farmers can increase crop
yields, enhance crop quality, and reduce input-wastage by utilizing smart agricultural tech-
niques. Maximizing agricaltural productivity helps to ensure global food security while
simultaneously increasing farmer profitability. Additionally, essential in encouraging sus-
tainable farming methods is smart agriculture. Farmers may effectively manage their water
resources, use less chemicals, and embrace eco-friendly pest management methods by uti-
lizing sensor networks, satellite images, and predictive analytics. This helps to lessen the neg-
ative consequences of climate.change, conserve natural resources, and lessen the impact of
agriculture on the environment. Additionally, smart agriculture improves decision-making
by giving farmers access to real-time data and insights. By examining a lot of data, farmers
may make informed decisions about crop planning, market trends, and resource allocation.
Farmers now have the chance to boost the output, efficiency, and overall profitability of
their farms. Although smart agriculture offers a lot of potential, some issues still need to
be resolved before it can be employed extensively. The main obstacles are issues with data
security and privacy, poor connectivity in rural areas, and the requirement for specific solu-
tions for small-scale farmers. Additionally, frameworks for policy and regulation need to be
created to encourage the use of smart agriculture techniques and guarantee that all farmers
have equitable access to technology.

The research article outlines the key metrics that need to be tracked in order to maximize
the automation systems efficiency. In MATLAB, a mathematical model was created using
the measured precipitation, perturbations, and soil humidity as input and output variables
[44]. The prototype thus designed is termed the DesignWare ARC EM Starter Kit [45]. The
Synopsys ARC EM family of embedded CPU cores is used to monitor plant development.
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This is accomplished by keeping an eye on a number of characteristics, including soil mois-
ture, nutrients, pH, temperature, soil texture, weather, and light, utilizing a network of sen-
sors. Actuators are also used by the system to maintain and modify these settings as needed.
This paper presents a unique technique that incorporates information from vineyard 3D
point cloud models, thermal imaging, and multispectral pictures to reliably measure the
variability of canopy states within row plan vineyards. The proposed approach seeks to
analyze and combine these many data sources to offer a thorough insight into the health
and growth trends of the grapevine. In [46], the authors make use of spectral and spatial
data collected using remote sensing methods. For precision agriculture, the ATmega328P
microcontroller in Arduino Uno was used to sense the soil moisture, turn on the sprinklers,
generate an alarm signal in case of external agents, and monitor in real time agriculture
fields with good efficiency [47]. In [48], a new approach for processing and combining data
from a vineyard 3D point cloud model, thermal imagery, and multispectral imagery was
presented, with the goal of accurately representing the canopysstate fluctuation among row
layout vineyards.

2.5 Conclusion

In conclusion, smart agriculture has enormous potential to revolutionize conventional
farming methods and solve farmer problems, hence transforming the agricultural industry.
Smart agriculture has given the road map for the future economy across the nation and
worldwide and has given directions for the current and forthcoming agriculture systems to
witness changes in the economy using smart agriculture. The technologies are disruptive in
nature and overpromising and provide multifaceted and one-click solutions. The present
chapter discusses about various technology frontiers to devise the smart ecosystem for the
agricultural ecosystem.

The book chapterdiscusses the emerging research trend using PRISMA to filter research
articles in a systematic and structured manner. The visual literature review is an uncon-
ventional method used to leverage the utilization of artificial intelligence tools to facilitate
the research processes. The systematic literature review augmented by various graphs and
images makes the review much stronger and lays an impact on the depth of smart agricul-
ture coupled with the implementation of tools. The impact of climate change on socioeco-
nomic life and more precisely on traditional and modern agriculture is crucial, which is also
highlighted in this research.
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Abstract

This article aims to study the effects of changes in intemal radial clearance, number of balls and rotor speed
on the vibration responses of a balanced rotor-bearing system. This rotor-bearing system is modeled and
simulated using FEA software ‘COMSOL Multiphysics™. The rotor-bearing system consists of a rotor shaft
and rigid disk, which are supported by two SKF 6203 bearings. Three levels of each factor are considered,
1.e., three radial clearances: 1, 27 and 53 um, three ball numbers: 6, @ and 12 and three rotor speeds: 2800,
6500 and 10200 rpm. The mean displacement (MEANZ) and RMS velocity (RMSVZ) of the inner race
center (IRC) in vertical direction (Z-direction) are used as output vibration responses. Full factorial design
(FFD) and analysis of variance (ANOVA) are used for design of experiments and their analysis,
respectivelv. Regression equations are prepared, and various plots are plotted using Design Expert software.
The results show that MEANZ increases considerably with increase in radial clearance; however, it
decreases slightly with increase in number of balls. But, MEANZ is not affected by the change in rotor
speed. Also, the RMSVZ increases significantly with increase in radial clearance, increases slightly with
rotor speed, and decreases with increase in the ball numbers. This study will enable vibration diagnostic

experts to grasp the impact of three factors that lead to vibrations in the rotor-bearing svstem.
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