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Deep,earnjngmode]sandtradjtjona[automatedtechnjquesRE
for brain tumor segmentation in MRl: a review

ParvathyJyothi'©.A.ItobertSlngh2

© The Author(s), under excluslve licence to Springe/ Nature B.V. 2022

Abstrac.
Brain is an amazing organ that controls all  activities of a human. Any abnormality in the
shape of anatomieal regions of the brain needs to be detected as early as possible to reduec
the mortality Tats. It is also beneficial for treatment planning and therapy. The most crucial
task is to isolate abnormal areas from nomal tissue regions. To idem(ify abnormalides in
the earlier stage, vaTious medical imaging modalities were used by medical practitioners as
I)art Of the diagnosis. Magnedc Resonance Imaging (MRI) is a non-invasive diagnostic tool
used for analyzing the internal structiires  owing  [o its capability  to provide itnages with
high resolution and better contrast for soft tissues. This siirvey facuses on studies done in
hain uel. Manual segmentation of abnorml tissues is a time-consuming task, and the
performance  depends  on  the  expert's  eficiency.  Hence automating  tuner segmentation
plays a vital role in medical imaging applications. This strty aims to prwide a compre-
heusive  survey on recent works  developed in brain  tunior segmentation.  In  this  paper,  a
systematic literatue review is presented to the render to understand three policies, namely
classical  scheme,  machine leaning  Strategy,  and deep  leming  methodology meant for
t`mor segmentation. Our primary goal is to include classical methods like atlas-based smt-
egy and statistical-based models  employed for segmenting tumors from brain  MRI. Few
studies that utilized machine  learning  approaches  for the segmentation and classification
of brain structures are also discussed. After that,  the study provides an overview of deep
leamng-basedsegmentationmodelsforquantitativeanalysisofbrainMRI.Dcepleaming
plays a vital  role in  the automatic segmentation of brain  tissues.  Presently deep leaning
technique outshines traditional  statistical methods  and rmchine  leaning  approaches.  An
effort is made to enclose the literature on patch-based and semantic-based tissue segmen-
tation presented by researchers  working  in the discipline of medical imaging.  The man-
uscript discusses the basic convolutional  nouTal  network aTchitccture,  Data Sets,  and the
exising deep leanng techniques for tissue segmentation coupled with classification. This
paper also armpts to summaiize the current works in Corvolutional Neural networks and
Autcencodersthatassistresearchersinseekingfutuedirections.Finally,thisarticleiscon-
cludedwithpossibledevelopmentsandopenchallengesinbraintunorsegmentation.
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1    I    INTRODUCTION

Abstract
The  segmentation  of  Organs  At  Risk  (OAR)  in  Computed  Tomography

(CT) images is an essential part of the planning phase of radiation treatment to
avoid the adverse effects of cancer radiotherapy treatment. Accurate segmenta-
tion is a tedious tastL in the head and neck rErion due to a large rmmber Of
Small and sensitive organs and the low contrast of CT inages. Deep leaning-
based  automatic  contouring  algorithms  can  ease  this  task  even  when  the
organs have irregular shapes and size vndations. This paper proposes a fuuy
automatic deep leaming-based seltsupervised 3D Residual UNet architecture
with CBAM(Convolution Block Attention Mechanirm) for the organ segmen-
fation in head and neck CT images. The Model Genesis stmcture and image
conted restoration techniques are used for self-supervision, which  can help
the network lean inage feat`ues from unlabeled data. hence solving the anno-
fated medical data scarcity problem in deep netunrks. A new loss function is

applied for tralring try integrating Focal loss, Tversky loss, and Cross-entropy
loss. The proposed model outperforms the state-of-the-art methods in terms of
dice similarity coefficient in segmenting the organs. Our self-supervised model
could achieve a 4% increase in the dice score of Chiasm, which is a small organ
that is present only in a very few CT slices. The proposed model exhibited bet-
ter accmcy far 5 out of 7 0ARs than the recent statecof-therart models. The

proposed model could stmu]faneously segment all seven organs in an average
time of 0.02 s. The source code of this work is made available at https://github.
com/seeniafrocis/SABOSNet.

KBYWORDS

auto-contouring, deep leaning, head and neck CT, organs at risk(OAR), radiation therapy,
residual U-net, self supervision

cases being diagnosed every year. One of the must com-
monly prescribed  treatments for head  and neck  cancer

Head and neck cancer bus been reported globally as one       patients is radiation therapy. Because of its very precise
of  the  most  commonly  occurring  cancers,  with  many       dose   disthbution   to   the   target   region,   irmge-guided
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Abstract
Accurately identiBring and contouring the organs at risk (OARs) is a crucial
step  in radiation  treatment  planning  for precise  dose  calculati6n.  This  task
becomes especially chauenging in computed tomography (CT) inages due to
the  inegular  boundaries  of the  organs  under  study.  The  method  cLirrently
empleyed in clinical practice is the manual contouring of CT images, which
tends to be highly tedious and time-consuming. The results are also prone to
variations depending on the observer's skill level, environment, or equipment

types. A deep leaning-based automatic contouring technique for segmenting
oARs would help  elininate  these  problems  and  generate consistent results
with minimal time and human effort. Our approach is to design a conditional

generative adversarial network (GAN)-based technique for the semantic seg-
mentation of oARs in abdominal CT images. The residual blocks Of the gener-
ator  net"rork  have  a  multi-scale  context  layer  that  explores  more  generic
characteristics, greatly enhancing perfomance and lowering losses, A compar-
athre  analysis  is  undertaken  based  on  various  assessment measures widely
emplqyed in segmentation,  The results show substandal improvement, with
mean dice scores of 98.0%, 96.6%, 98.2%, and 86.1% for the respective organs-
liver, kidney, spleen, and pancreas-in the abdominal CT. The proposed GAN-
based model could accuntely segment the four abdominal organs, including
the liver,  kidney,  spleen,  and pancreas.  The  obtained results prove that the
suggested model  is able to  compete with  esdsting state-of-the-art abdominal
OAR segmentation techniques.

KEYWORDS
abdomen CT. auto-contouring, dear leaning, generatrve models, OAR segmentation,
radiation therapy, UNet

1    I    INTROI)UCTION

The  rising  number  of cancer  cases  makes  it incredibly
important to facilitate a swift treatnient planning process.
A common  method for  treating cancer is  radiotherapy,

which  requires  computed  tomography  (CT)  scans with
accurately segmented organs at risk (OAR) for the treat-
ment planning process of cancer.  In the current clhical
practice,  manual  segmentation  is  the  most  commonly
used  technique  for  OAR  contouring,  whch  is  hithly
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Keywords
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Ema augmentation
Gerierative adversarial net`irock
Mamm-

ABSTRACT

Deep lca]rmg is vital in medlcal inaging solutions and cliulcal appncations. However, multiple t.easons. such
as data scarcity and inhalanee in the medical image dataset, cause perfumance issues in various deep leaning
qndds.  Thus,  generating  quthetic  medical  data  clcee  to  real  images  is  an  immediate  fled  Of time.  The
Manmographic  Image  Analysis  Society  OuAS)  dataset,  the  standard  dataset  for studying breast anomalies,
suffas  from  a  class  imbalance  proble)n  as very  few  ina8cs  cafrespmd  to  malignant  and  benign  cases  are
chore colt)pared to normal cases.
Methtxhe This paper proposes  a data atigmentatLoli  modd based on  Generative Adversarial Network  (CAN)
architectlire to generate eynthedc mammograms of different cases, such as nomal, benign, and malignant. The
pfqued method's novelty nee in its capability of generatifLg multiple variants Of a class.1abened marmograin,
which is more realistic in conserving the adherent breast tiss.ie dracteristics. These Synthetic mamtnogTans
are a useful solutorL for resol`in8 class inhalance problems.
Results:  Generated  samples  Of  each  class  arc  added  to  the  rmAS  dataset  to  address  the  class  inbalance
problem. This study also demonsttates that the augmented dataset with CGAN-genented images bas enhanced
the 2{lass- and 3<las§ breast cancer classification perfumance by 3.9%. The proposed CGAN model is efficient
in captiring the features Of abnomalities. The 90% of class-labelled mammograms generated by CGAN belozig
to the sane class in the case of real tnedical data.
Conclrdon8: The  proposed  work  chibits  the  generation  of  synthetic  rmmmograns  using  a  CAN-based
approach.  Augmentation  of  the  training  dataset  with  GANi;enemted  images  significantly  enhances  breast
image classification.

1,  Introduton

A mammogram is a specialised X-ray of human breast tissues, and its
analysis helps us identify breast anomalies. The significant abnomal-
ities detected from the manmografn are the presence of breast mass,
size,  afymlnetric density, siiapicious calclfleation, archltect`iral distor-
tion,  tissue retraction,  and shin thickening. The breast masses  can be
benign (non<anoerous) or malignant (canccroiis). Many inage process-
ing and machine leaning algorithms are developed from malnmograns
for computeraided breast cancer diagnosis,  Computermided diagnosis
requires  a  dataset  of  mammogram  inages.  The  health  infomation
records of the person are private and confidential  [1], The availal>ilrty
of clinical records for research is less due to data privacy pdicy ensured
by constitutional laws. Manmographic hage Analysis Society (MIAS)
dataset  [2],  the most easily accessible and common standard datacet,
contains 322 original mammograins classified into rLormal, berigrL and

*  enesponding author.
J!-np2q ¢ddr5s:   anniepl80094cs@rice.ae.in (A.J. Joseph).

https://doi.org/10.1016/j.bspc.2023.105456

17468094/© 2023 Elsevier I.td. All rl8ht§ reserved.

malignant based on the presence and type of anonalie§. It also includes
the  truth  benchmarklng  from  radiologists  atrout the  location  of the
mass  and other abnomalities. The MIAS datasct has  two significant
limitations;  small  dataset  Size  and  class  imbalance  prot)lan.  About
64%  of  the  total  inages  are  of nomal  maJrmogram§.  The  benigri
and  malignant  classes  of images  are  significantly  fe`Arer  in  number.
The  recent  deep  learning  models,  such  as  automated  breast cancer
detection models based on transfer leaning [3] and Convolution Neural
Network  (CNN)  model  by  [4],  use  the  MAS  dataset with traditional
augmentation methods to increase the size Of the dataset.

Deep  leaning  networks  for  classification  tack  provides  promis-
ing  results  for  dlffermt  clinical  lmaging  applf cations.  However,  the
medical image  datasets available  are not optimal  far deep learning-
based research; creating, analysing, and amotating niassive data and
using  it to  develop  automated techniques  in  dean  leaning  research

Received 17 Felmiary 2023;  Received in Tevi§ed  fom ]1  July 2023; Accepted 12 September 2023
1-,.I o~,A /a`.^1® 1:t--,€A-l+I   All J~in _.a-,aA                   ~--` ``
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Identification of Pedestrian Crash Prone
Locations and Mitigation Measures
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ABSTRACT:  In India,  road crashes  are one of the most important causes of death and health loss. Identifying and
ranking  high  pedestrian  crash  prone  locatious  plays  a  key  role  in  developing  efficient  and  effective  strategies  to
enhance  the  pedestrian  safety.  The  study  discusses  the present  scale  of pedestrian  accident informatioTi  on  National
Highway  avH  -  66)  -  a  road  stretches  of  18.5  ]m  which  extends  from  North  Paravur  (o  Edappally.  It includes
conection  of primary data and secondary data.  Primary data collection includes  road geometric data,  traffic vol`ime

:;uEiae¥tr::L_s?:#:.vT::¥e#S£)a]isisyos:sT§£eodnedsfandra:d:ih:ctiy::rj::fuflj::toF=::p£:"aye:]Pdnecnt:Odna::n:
2017 -2021  from the various police  depar(ment and prioritizing the crash prone locations by using Crash  Severity
Index (CSI) method. CSI method follows a system of assigning scores based on the sevelity of crashes im that particular
location. Then, provide remedial measures at the identified locations to reduce the road crashes and enhance the safety
of pedestrians.

KEYWORDS: Crash Severity Index, Pedestrian safety, Pedestrian - Vehicular Volume, Remedial measures

I. rmoI.uonoN

Walking is one of the mos( important travel modes in every country. Transportation system that encourages walking, it
can nduce traffic congestion and ilnprove the safety of motorist. Pedestrians are one Of the vulnerable road users, have
become more suscepttble to traffic crashes with the rapid growth of motor vehicle in India. Pedestrian deaths in India
have gone up from  13,894 in 2015 to 23.483 in 2020, as per Union Ministry Of Road TTanspoTt and Highways. Rapidly
increasing road crashes in India have an adverse impact on the social and economic developmen( of the country. Road
facilities in urban areas are still a significant source of harm to pedestlians. Every year, a large number of pedestrians
are killed or seriously injued in crashes involving motor vehicles. Pedestrian safety is an issue in many ufoanized areas
throughout the world. To reduce the crash rates effectively, it is essential to concentrate on measures which improve the
road  safety and  hence reduce  the  number of road crashes  and  its  severity tn partioulaT'.  The pedesrrian  road crash  is
influenced by several human and environmental factors. roadway characteristics and vehicu(aT characteristics.
The idendfication,  analysis and treatment of crash prone locations are widely regarded as one of the most effrfuve
approaches to road crash prevention. Providing suitable remedial measures helps to improve the pedesrian safety at the
identified locations.  Pedestrian - Vehicular Volirme analysis helps to check the  safety of pedestrians at the selected
location. The study was carried out on NIT -66, stardrg from North Paravur to Edappally. The road stretch is  18.5 kin.
This wck also includes the study of identification and prioritization of pedestrian crash prone locations using Crash
Severity Index (CSI) method.

11.   IITERATURE REVIEW

S Tawar et al.  [1]  studies deal with the identification and analysis of crash  clusters  using Crash Severity Index (CSI)
method.  The study stre(ch is 48lm on NH - 48 fl.om Ambience Mall to Kapdiwas in Bilaspur Kalan.  Fin data was
collected for the past three years from 2015 to 2017 from the various police department. Prioritize and ranked the crash
clusters for pedestrians based on the CSI method. Total 11  crash prone locations were identified and prioritized using
CSI equation. This method is used in this work to priontize  and identify the pedestrian crash prone locations. Five
pedestrian  crash  prone  locations  are  identified  and  prioTitized  using  this  me(hod.  Srinivas  S  PulguTtha  et  al.   [2]
identified high pedestnan crash zones.   To rank high crash zones, techniques like crash frequency, crash density, crash
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Abstract
This study develops a fuzzy mathematical analysis called the Fuzzy Analytic Hierarchy Process (FAHP) for Pavement
Condition Assessment (PCA) and prioritization by considenng the functional and str`ictural evaluation of pavement as well
as traffic volume. The Pavement Condition Index (PCI), characteristic deflection, International Roughness Index (lRI), and
Cominercial Vehicles Per Day (CVPD) are identified as four perfomance indicators for PCA. Software for executing FAHP
is developed using Python, providing perfomance indieator values as inputs, and the deliverable is the F\izzy Pavement
Priority Index aappI). The selected stretches of National Highway 0711) 66, State Highway (SIT) 75, SH 61, and SH 51, in
the Thrissur district of Kerala, India is prioritized from the Maintenance and Rehabilitation Or&R) aspect based on FPPI
values from the software. FAHP, being a combination of the Analytic Hierarchy Process (AHP) and fuzzy logic, measures
the degree of consistency in the judgments provided by a decision-maker and captures the subjectivity inherent in human
judgment The results demonstrate that the collected data serves as a good estimator to prioritize the stretches for M&R pur-
poses. The Trmposed method, being a more scientific approach, serves as a base model for PCA and the developed software
delivers FPPI values suitable for performing the differential ranking of stretches.

Keywords  Fuzzy Pavement Pnority Index . Pavement Condition Assessment . Analytic Hierarchy Prceess . Prioritization

1   lntroductf oh

Pavement Condition Assessment (PCA) includes evaluat-
ing the eristing condition of the pavement by assessing the
distresses, prioritizing the selected pavement stretches for
Maintenance and Rehabilitation 04&R) purposes based on
deterioration rate, and forecasting future pavement condi-
tions. Both structural and functional evaluations are required
to identify the current condition of any pavement. The per-
fomance indicators in PCA are often subjective in nature
and the rating of pavement distresses involves possibilities
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Of variations in human judgements. Inconsistencies in data
may be caused by the instruments used for data collection
due to changes in field conditions. The present paper focuses
on the development of a systematic approach to the Fuzzy
Analytic Hierarchy Process (FAHP) for mitigating these
variations jn PCA and to develop software for prioritizing
the selected stretches based on chosen performance indica-
tors from M&R aspects. In this Study, the fLinctional perfor-
mance of pavements is determined by assessing the type,
severity, and quantity of distress through a detailed pavement
condition s`lrvey and represented in terms of the pavement
condition index qu). The pavement roughness js measured
using Machine for Evaluating Roughness using Low-cost
INstnimentation (MERLIN) and is defined in terms of the
International Roughness hdex (IRI). The Benkelman Beam
deflection technique is used to stnicturally evaluae the pave-
ment. From the deflection values, chancteristic deflectiQn is
calculated. TLaffic volume influences the efficiency and life
of a pavement and thereby possess an impact on the M&R
decisions. Thus, traffic volume data expressed in terms of
Commercial Vehicles Per Day (CVPD) is also cousidcred to
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Let  a be  a sinple  undirected  graph.  Three  new  corona products  of grapho  based  on
spHtting graph Of G are defined.  The adjacency Spectra of the three new grapho bard
on 8|)litting graph Of a are determined. The number of apanning trees and the Kirchoff
index of the rm`r grapha are determined using their nonzero Laplacian eigenvalues.

Zfegftyords :  Corona product;  splitting graph; adjaLcency Spectrum; Laplacian 8pectrun.

Mathematics Subject  Cla88ification 2020:  05C50, 05C76

1.  Introduction

lad  a  be  an  undirected  simple  graph  with  vertex  set  V(a)   =  {ui,u2 ,..., t;p}.
Adjacency matrix of a, A¢! = (a„.) is a symmetric matrix that takes the value 1 if
the vertices u€ and u,.  are adjacent and 0 otherwise. The characteristic polynomial
of a (the characteristic polynomial of AG) is given by /a(a) = dot(a;J -AG), where
a;I -AG is an invertible matrix. The set of real eigenvalues of AG, {^i , ^2 ,..., ^p}

2250087-1
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AE.stract
During the outbreak of the Covn)-19 illness, mRNA (messenger RNA) injechons proved
to be effective vaccination.  Among the presently available arialytical  techniques, UV/VIS
spectrophotometry is a tnistworthy and practical instruncnt that may provide information
on the chemical  components of the vaccine at the molecular level. In this paper, we will
present a onerdimensional grating of InGaAs as a prospect grating structue for UV-VIS
spectromcter that can be used for mRNA vaccine development` The main parameters and
the wavelength region used in mRNA vaccine  developlnent lies in the range of 200 nln
to  700 nm  (UV-VIS  Range).  The  incorporation  of new  materials  that  are  excellent for
cutting-edge semiconductor industry procedures for MEMS manufactue, as veu as new
optimal parancters, will improve the grating and spectrometer's perfomance which will
enhance the mRNA vaccine development and manufacturing workflows enabled by UV-
VIS  spectroscopy. Hence we  evaluated the feasibility Of the materials, Si  (Silicon), GaN
(Gallium Nitride), InGaAs andium Galliun Arsehide) and Imp andiuni Phosphide) as a
grating inaterial. Reflection spectrum of the proposed stnicture shows 48% increase com-
pared to the grating made up of Silicon. In order to model wave propagation in one gTa(-
ing `mit cen. electromagnetic waves frequency domain interface is used. The periodic con-
straints  of floquet periodicity  are used  for simulation  at both  faces  of the unit cell.  The
reflcotanceofgratingwitheachmaterialasfunctionsoftheangleofincidencewasplotted.
Also we evaluated the effect of grating thickness, groove density,  apectral  resolution  and
efficiency over different materials nainely Si, GaN. InGaAs and Imp. After optihizing geo-
metric parameters, the designed lnGaAs based grating achieved a efficieney of 87.45% and
can be a reliable prospect for mRNA based vaccine development.

Keywords  mRNA vaccine . COVID-J9 . DIpigcfron graings . Spectrcropy , hms .
Optical materials
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Abstract

IiEyELBsiBffig

Thewirelessnetwork(WN)hasbecomeanintegralpartofthelivinghabitsofhuman
beings.MostofthecryptochipsarebroadlyutilizedinWNappucationtoassurethe
seourityofinformation.Thefunctionalcorrectnessofcryptographicdevicesshouldbe

verifiedtoauthenticatetheprecisionofthesecrecyoftheinfomation.IntheICindustry
correctnessofthewirelesssensingdevicecanbeverifiedbyscandesign-basedtesting.
Thescanchain-basedtestingisthemostpopularlyusedtestingtechniqueduetoits
increasedfaultcoverageandimprovedtestquality.Italsoactsas

recovers sensitive data through side-cha
distance. This paper presents the state-o
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Theoretical study of Ti02 based UV-VIS spectrometer gratings for
assessment of skin lesions in localized sclerodemia
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ObjerfuAe:  Reflectance Spectroscopy is a helpful devil:e to evaluate the senousness of hyperpig-
mentation and erythema  in local  sclerodema  lesions.  This article  highlight the design of one
dimenstomL  regular  grating  comprised  of Ti02  for  tl`e  detection  of Skin  Lesions  in  Localized
sdendema. The grating stnicture establishes the wavelengthrdependent diffictlon perfemance
and it 16 required  to  theoretically recognize the  optirmim parameter for each application.  The
purpces of this study is to stiggest a siiltable grating with optiniim paraneter8 for asse8sing stan
leslons.
Adrrfeods: In order to analyze the best material and grath8 pr[ancters for the detection of sldn
lesions, we similated gmtlng rfucture with dlifermt materials namely Si02, SIN, S13N4 and Ti02
by  employing  the  appropriate  factors,  notably  the  hdex  of refractiqu  groove  dendty  and
thlciness. The numerical Simulation is camed out with the help Of COMSOL Multiphysics, and the
finite clement technique is used to model the Teflechon related properties of Si02, SiN, Si3N4 and
Ti03 based fixed gtrfugs.
Remizz: The qiiantity of hemoglobin {erytheiz]a) and melanin (hyperpigDel]tation) is measured in
tens af erythema index QI) and also melanin index on. After optimizing geometric parame-
ters] the designed grating achieved. an efficieney of 95.45%. The calc`ilated z`=flectance, Spectral
resolution. effidency, EI and M of Ti02 I)aged gratings arc much higher than the sinilar geotnetry
made  up  of other sinilar materials.  The  strong redectance  of Ti02  and  its  high  efficiency  of
95.45%  in  the wide  range  of 200ngoo ui  made the  proposed structure very reliable  for stdn
lesiors detf ctlon.

I.  Introduction

Local  sclerodema  abbreviated  as  LoS  is  all  uncommon  inflammatory scarring  disease  of the  connective  tissue  happening  in
grownup§ as well as  in  children.  This condition  influences primarily the skin,  but less frequently the underlying tissue and only

*  Corresponding author.

E-77iai! address: dninalphd@gmail.com 0. NImal).
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Abstract

Critiques claim that the very concept of corporate social responsibility (CSR) is an agenda
of the North, which has a narrow focus. Organisations devise a special system to
undertake socially responsible activities and report the same. Such organisations are
equally supported by banks that are considered to be one of the pillars of the society.
Banks have a key role to perform, not onlyfinancially but also socially. As a part of
society, they contribute to the society through its CSR activities. Thus, banks were
observed to be involved in numerous social responsibility activities for the development
of society. This study aims at analysing the trends in CSR activities of Canara Bank. This
helps us to understand various contributions made by Canara Bank for var'ious social
improvement activities. The study is conducted to understand and analyse the various
CSR activities accomplished by the bank.
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1. Introduction

The Smart Bactenal Foraging Algoritliin (SBFA) controls
the drive of a switohing reluctance motor (SRM),  SBFA
mimics  the  chemotactic  behavior  of E.Coli  bacteria  to
optimize   its   performance.   This   technique   is   used   to
calibrate    the    coefficients    of   a    classic    Proportion-
Integration ¢1) speed controller for SRM drives. Bactena
Foraging    optimization   a3FO)    is   a   novel    type    of
biologically supported global search strategy that mimics
E.    coli    bacteria's    foraging    behavior    [1].    Switched
reluctance  motor is  the  least  expensive  Of all  the  motor
types.  Air conditioning systems that are  environmentally
friendly for passenger trains, advanced weaving machine
techTiiques, motor blower fir vacuum  clcaners,  and food
processor compact drrves are some of the applieations of
switched  reluctance  motors.  Switched  reluctance  not

are also used in high-volLime appliances and those with a
high  starting  torque.  High  torque  density  compared  to
induction motors is a major market driver [2] .

A   bacteria   can   engage   in   one   of   t`ro   foraging
behaviors:    tumbling    or    swinming.    Swimming    and
tumbling are used to create chelnotaxis. Swanning occurs
when bacteria spread out from their positions in a ring of
cells by reducing mean square error to a minimurn value.
To  optimize  means  to  find  the  optimum  answer  to  a
certain  situation.  I)eteministic  approaches  are  based  on
the      computation      of     fimctions,      derivatives,      or
approximations to those fimctious.  Stochastic approaches
use an t'oriented random" approach to find the bes. result.
Examples  include  engineering  issues  requiring  low  cost,
great   perfomance,   and   Little   loss.     Researchers   are
attempting    to    combine    BFOA    with   various    other

orithus
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to investigate both its local and global Search
s.  It  has ady  been  used  to  solve  a  variety  of

emonstr ting  its

BL±!03,f,r~.?'`.`\`=r"

efficacy over a wide
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SSHLSTM model has achieved 99.84 percent accuracy.

Abstract

Waterquality(WQ)analysisisacriticalstageinwaterresourcemanagemenandshouldbehandled
immediatelyinordertocontrolpountantsthatcouldhaveanegativeinfluenceontheecosystem.The

dramatic increase in population, the use Of ferdlizers and pesticides, and the industrial revolution have

resultedinsevereeffectsontheWQenvironmentAsaresult,thepredictionofwQgreaftyhelpedto
monitorVIterDollution.AccuratepredictionOfwQ.isthefoundationofmanagingwaterenvironmentsand
isofhighimportanceforprotectingwaterenvironmenLWQdatapresentsintheformofmulti-variate
tine-sequencedataset.Itisclearthattheaccuraq/ofpredictingWQwillbeenhancedwhenthemulti-
verfaterelationandtimesequencedatasetOfwQarefullyutilized.ThisarticlepresentstheWaterQuality
PredictionutilisingSparrowSearchOptimizationwithHybridLongShort-TermMemory(WQP-SSHLS")
modeLThepresentedWQP-SSHrsTMmodelintendstoexaminethedataandclassifyWQintodistinct

classes.Toachievethis,thepresentedWQP-SSH[S"modelunde[goesdatascalingprocesstoscalethe
inputdataintouniformformatFollowedby,ahybridlongshort-temmemory-deepbeliefnetwork(LS"-
DBN)techniqueisemployedfortherecognitionandclassificationOfwQ,Moreover,Sparrowsearch
optimizationalgorithm(SSOA)isutilizedasahyperparameteroptimizerOftheproposedDBN-LSTMmodel.

FordemonstratingtheenhancedoutcomesOfthepresentedWQP-SSHISTMmodeLasequenceof

experimentshasbeenperformedandtheoutcomesarereviewedunderdistjnctprospects.TheWQP-

the maximum attainable. The simulation
outcomes ensured the enhanced outcomes of the

http§:/twww.§ciBncedirect.comtsdBnce/article/ab§/pii/S0045653522022
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Modeling and control of a hybrid electric vehicle to
optimize system performance for fuel efficiency
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Abstract

Theimprovementoffueleconomyandtheenvironmentalconsequencesareimportantsocietalgoals.Inthis

paper,themodelingandregulationofanicbrid_electricvLe±ideisexploredtooptimizesystemperformance
for fuel-efficieney. The

main contribution.

designandelectricalsubsystemareapartoftheelectricaldesign.Toimprovefuel:fficiencyinadyEL
£!££Erifjrehi£!£istocombineanelectricmotor.a!a±!e!:»andanintsHrahpHifeHsflQngiviae.Theelectric
motorassiststheenginewhenaccelerating,drivinglongerhighways.orclimbinghills.Thisenablestheuse

ofasmaller,moreefficientengine.Italsomakesuseoftheconceptofngep±tomaximize
enenyefficiency.Thus,the!!EDfand!|BBSdrivingtyclesmaynotaccuratelyrepresenttheactualsituation
andareprogressivelybeingreplacedtoHWFETdrivingcycle.Inthisi)aper.theAdaptiveNeuro-Fuzzy

lnferenceSystem(ANFIS)controllerwasusedtoanalyzetheengine,motorperformance,andtheHWFET
wasusedinthevehicledrivingtestusingMatlab/Simulink.Theccintrollerwillbebasedonboththedesil.ed
drivingspeedandthebarm/.chargelevel.Theimplementationofoptimalcontrolbasedonanadaptive
neuro-fuzzyinferencesystemthatdecreasesintemalcombustionenginefuelconsumptionisthepaper's

|Ee is a part of the mechanical design, while controlle±

Introduction

Anovelcontrolstrategyfortheadaptivereal-timeenergymanagementofacommuterpull-inhybrid
vehicleisproposed.Theproposedstrategycanadapttovariousdrivingconditionssothatfuelecononycan
L_   .,______  __       ,   r         .,              .be improved further in practice. Its main feature is that a

httpe:M^w.sciencedirBct.com/8ci8nce/aricle/abe/pii/S2213138822001394

in (FIS) for online estimation
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Adsorptive sequestration of noxious uranium (VI)
from water resources: A comprehensive review
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Abstract

Groundveter is usually utilized as a ±±E!±ing±a!a±eE asset everywhere. Therefore, groundwater defilement

Py poisonous radioactive metals such as uranium (VI) is a major concern due to the increase in nuclear

power plants as well as their by-products which are released into the watercourses. Waste Uranium (VI) can
be regarded as a by-product of the enrichment method used to produce atomic energy. and the hazard
associated with this is due to the uranium radioacti\/itv causing toxicity. To maTiage these co[ifronts, there

are so many techniques that have been introduced but among those adsorptions is recognized as a
straightforward, successful, and monetary innovation, which has gotten major interest nowadays, despite
specific drawbacks regarding operational as nell as functional applications. This review summarizes the
various adsorbents such as Biorddsorbent/green materials, metal oxide-based adsofroent, polymer based

aadsorbent. graphene oxide based adsorbent, and magnetic nanomaterials and discuss their synthesis
methods. Furthermore, this paper emphasis on adsorption process by various adsorbents or modified forms
uunder different physicochemical conditiqus. In addition to this adsoli)tion mechanism of uranium (Vl) onto

different adsorbent is studied in this article. Finally, from the literature reviewed conclusion have been

drawn and also proposed few future research suggestions.

Graphical abstract

http6:/^^^^nA/.§ciencedirect.comtsclence/article/abe/pivs0045653522027710
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Synthesis of biodiesel from castor oil catalyzed by
sodium hydroxide dispersed on bentonite
Malsari  Utaml a, Pandu Setlowon b, Ilo Izul Falah b, Suhervanto C, Muhammed Shidid d, Kama \X/iiava b  A   a ,
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AI)stract

The present study describes the production of biodiesel from castor plant (Rirdmis commtinis) using
heterogeneous base catalyst of NaoH dispersed on bentonite. The catalysts were prepared via wet
impregnation by loading a known amount Of NaoH on natural bentonite in various NaoH-toLbentonite
ratios of 5% 10% 20% and 25% (wly} The prepared catalysts were characterized by AAS, FTIR, XRD, GSA,

and SEM; and further used in a transesterification reaction at 60°C for 4h. The liquid yields were anal}raed

by FrlR and GC-MS, ]H NMR. and ASTM. The modification Of a larger concentration Of NaoH led to

decreasing the mineral structure of natural bentonite. The homogeneous distribution Of NaoH on bentonite

influenced the increasing pore size of catalyst compared [o natural bentonite. The enhanced

physicochendcal properties significantly increased the catalvtic activitv. The transesterification reaction Of
castor oil into biodiesel over 25% NaoH/bentonite catalyst showed the highest conversion of 76.94%

biodiesel yield. The obtained biodiesel properties was agreed with the AS" standard specifications.

Introduction

Energy has become an important issue for human beings to continue economic growth and sustainabLe

development. This leads to the energy demand continues to rise worldwide as well as the depletion Of
sources of petroleum. In order to reduce the dependence on petroleum, biodiesel becomes one of the
alternative fuel resulted that the biodiesel industries are bloo

http8:/^M^n^/.eciepeedireet.com/science/article/abe/pii/S2213138822005768 iHi
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Abstract

EEeng}!jEanaganeE! in power grids becomes essential to reduce the cost for the consumer and inprcIve the

power supply reliability. The mifmg±d is a vital part Of the smart grid and it requires intelligent power
mdnagement approach for effective finctioning. Presently, delivering demand load and sustaining energy

are two major challenges that exist in the power s}!§!ggEL To resolve these problems. short-term load
forecasting (SrLF) models have been presented as an effective management and energy supply mode in

power systems. The recently developed deep leaning (DL) and machine learmin£ (ML) models can be
employed for accurate Sin in microgrids. In this view, this study presents an intelligent wild geese
algorithm with deeD learning driven short term load forecasting (IWGADlrsTIT) model for sustainable

energy management in microgrids. The proposed IWCIADL-Srlf model intends to accuutely and rapidly

predict the STLF in the microgrids. To accomplish this, the IWGADL-Slur model uses attention based Bi-
directional ±9Eg short term memory (ABiLSTM) model which involves the input parameters as formation Of

household and commercial load profiles with commercial load profile of the migrfed as output. The

proposed IWGADI.-STLF model identifies the behavioural patterns of parameters and models the behaviour
in short time period for effective prediction process. Since hyperparameters play i vital role in the DL

models, in this study, WGA is applied as a kyperparameter optimizer of the ABiLSTM model The rvvGADlj-
Sm approach has shown effective results with low MAE, MAPE, and R2 values. A comprehensive

experimental analysis reported the enhanced performance Of the presented model over the other existing

•`?

1re



12/1 3re3, 9: 15 pM

.!!,..
ScienceDirect.

Fuol v6hido improvement using high voltage gain in DCE)C boost corrv8rtBr - ScienceDirect

Renewable Energy Focus
Volume 43, December 2022, Pages 228-238

Fuel vehicle improvement using high voltage gain in
DC-DC boost converter
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Abstract

Fuel cell electric vehidF (FCEV) alc becoming increasingly popular among mamufactuus as cartx]n dicEndc

emissions and fuel economy rules have become more stringent Fuel-cell vehicles often have lower output
voltages than those required by the DC bus; therefore, the output voltage decreases rapidly as the output
current increases. In this critical drcumstance, it is essential to have a DCDC converter for FCEVs with a
high switching frequency and voltage gain. Furthermore, DC-DC booster converters are used in FCEV

sirstems to achieve a high voltage gain. Over a 40 V input range, MATIAB tests the modified converter for

gainsofapproximatelyfivetimestheinputvoltagegairi.Furthermore,whenthefue]cellwasoperational.a
converter efficieney of approximately 90% was measured.

Introduction

Fuelcellelectricvehicles(FCEVs)havegainedpopularityintheautomotiveindustryowingto

environmentalconcemsandlimitedfossilfuelsupplies.Owingtoadvancementsinfuel-celltechnologyand

powerelectronics,FCEVshaveadvancedtremendously|1I.Withfuelce]ls,theirhighreliability,high
efriciency,minimalnoise,andlowoperatingtemperaturesmakethemidealfortheautomotiveindustry.
Theyarealsoknownfortheirquickstartandlowoperatingtemperature.Thelow-voltage fuel-cellsupply
mustbelinkedtothehigh-voltageDCbusofthemotor-driveninverterthroughastep-UPDC-DCconverter
withawidevoltagegainrange|2].Oneofthemostfrequentlyutilisedvoltagerampingtechnologiesisthe

DC-DC boost converter. In conventional boost converters, I

rycles approach unity. A substantial voltage gain (e.g.

t`ttp§:/^^^rm/.sciencec[irectcom/Science/arccle/abs/pit/§1755008422000801

gains can be achieved when th
ble with parasitic
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Special Issue on Medical Image Processing with Advanced Artificial Intelligence Techniques

Guest Editors: Chi Lin, Chang Wu Yu and Ning Wang

Abstract

Image processing plays a significant role in various fields like military, business,

healthcare and science. Ultrasound (US), Magnetic Resonance Imaging quRI) and

Computed Tomography (CT) are the various image tests used in the treatment of the

cancer. Detecting the liver tumor by these tests is a complex process. Hence, in this

research work, a novel approach utilizing a deep leaming model is used. That is Deep

Belief Network (DBN) with Opposition-Based Leaming (OBL)-Grey Wolf Optimization

(GWO) is used for the classification of liver cancer. This process undergoes five major

processes. Initially, in pre-processing the color contrast is improved by Contrast Limited

Adaptive Histogram Equalization (CLAHE) and the noise is removed by Wiener Filtering

(WF). The liver is segmented by adaptive thresholding following pre-processing.

Following that, the kemelizedFurzy C Means (FCM) method is used to segment the tumor

area. The fom, color, and texture features are then extracted during the feature extraction

process. Finally, these traits are categorized using

uttp6:/^^Mn^/.world8cientific.com/doi/abe/10.1142/S0218001422400055?jaumalcode=ij 1t
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Guest Editors: Chi Lib, Chang Wu Yu and Ning Wang

Abstract

Medical imaging technology is one of the most critical applications necessitating data

protection, particularly if we need to keep track of any important patient information. This

medical imaging system employs encryption and decryption. Using several cryptographic

techniques, the security key was established to protect the data. Every network that sends

and receives data needs to be secure in some way. In this paper, ALO along with the

encryption algorithm honey is used to enhance the security of medical imaging

technologies, the proposed study uses a variety of ways to protect important health

information. In comparison to the existing one, the proposed honey algorithm attains better

results. Further, the antlion optimizer uses random keys throughout the encryption and

decryption. In the next step, the keys are remodeled using antlion optimization. After that,

the updated key is optimized by analyzing eve

httpe:/twww.worldscJontific.com/doi/10.1142/S0218001422400o43
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Abstract: Law enforcement teams across the g lobe experience the highest occupational stress and
stress-related diseases. Physical exercise and an active LifestyLe are recommended as part Of their
profession to equip them to fight stress and related health adversities. The research is carried out
using objective measiires Of Heart Rate variability quRV). Electro Dermal Activity ¢DA), Heart Rate
Recovery quRR), and subjectl.ve questionnaires. HRV was generated wi.th an el.ectrocardiogram ¢a@
signal acquired using  Nl rnyRlo 1900 interfeced with the vernier EKG senso.: HRR was acquired with
the heto Of a Polar chest strap exercise heart rate monitor and EDA acquisition was carried out with
Mjndfield E-Sense electrodes. Then statistical features are extracted from the collected data, and feed
to the AQCNN (Aquila corivoLution neural network) cLassifier to predict the stress. Signal analyses
were done in Kubios 4.0, LedaLab V3j{ in a MATLAB environment. The resuus pointed out that exercise
training is effective in increasing the vaga[ tone Of the Autonomic Nervous System (A.NS) and hence
improvestherecoverypotentialOfthecardiovascularsystemfromstress.TheproposedAQCNN
method improves the accuracy by 95.12% which is better than 93.13%, 85.36% and 80.13% from
Statistical technique, CNN and ML-SVM respectively The findings have the potential to influence
decisionrmaking in the selection and training Of recruits in high-stress positioni hence optimizing the
cost and time Of training by identifying maladeptive recruits early.

Keywords:Exercisetraining.ANSadaptation,machineleaming,stress-recoveryheartratevariability
heart rate recovery electrodermaL activity
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Hybrid electric car comparison to increase the
reliability for fuel efficiency
Chiniu Soiu a  ji   E, Parwin Anael Mlchael a  E,|gELb a
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Abstract

Lightelectricvehicles,suchaselectricbicyclesandelectricscooters,haverecent]ydemonstrated

rernarkablepronriseovershortdistances.Lightelectricvehicles,suchaspeddles.electrjcbicycles,and
electric.scooters.haverecentlydemonstratedremarkablepromiseforshort-distancetravel.Despiterising

crudeoncosts,theuseOfvehiclesisincreasingatanalarmingrate.1hereisapressingneedtoinprovefuel
econon+ywhileenhancingvehicleemissioncontroltoprotectfuturegenerationsfromtheconsequencesof

pollution.HE±ZandEVhavedemonstratedtheabilitytoimprovethefuelefficiency.Thisresearchfocuseson
theparal]elconfiguratiousOfHEVsandthejroptimisationLbasedpowermanagementtechniquesaswenas
thepossiblebenefitsofvariouspowermanagementtacticsinvariousvehicularapplicationsResearchgaps
arealsohighlightedaspaltOfthisenquiry.Inthisstudy,weexarfunedthreedistinctmethods.Athorough

comparativestudydemonstratedhowthecontrolleraffectstheNEDCdrivingeycle,performance,losses,
efficiency,andstartingpowerOfthemzmotor.itsaresult,theskilfulintegrationofnybridelectricdrive
withlightweight,cost-eifectiveoptimizationofefficiency,emissions.performance,andsafetyfor

production"rorthy and marketabl e vehicles.

Introduction

Concernsaboutrisingoilpricesandenvironmentalprotectionhavecompelledtheautomobileindustryto
acceleratethedevelopmentofhybridelectricandfuelcellcarsforbroadmarketadoption.Becausefuelcell-

powered cars are still in the early phases of research, Hybrid
economically viable option so far and for the foreseeable I

httpe:M^^w.scit3ncedirect.com/8ciBnce/arGcle/abe/pii/S1755008422000850

(HEVs) appear to be the most
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Numerical investigation on fully-developed heat
transfer augmentation and friction factor with dimple
shaped intrusion and different radius of ourvatures on
triangular ducts
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Abstract

The heat transfer phenomenon is moderate in the case of triangular ducts due to the presence of sharp
corners. which causes stagnant flow in the comers. Thus, this study focuses on improving heat transfer by
converting one of the comers of the duct to a rounded st"cture having a variable curvature radius value

(Rc). Rc varies from 0.67 h (maximum value) to 033 h (minimum value), where h is the height of the duct.
Heat transfer and airflow have also been tested with dimple-shaped intrusion and rounded corners under
varying ranges of relative length in the longitudinal direction (Z/e= 10-18) and relative length in the

transverse direction (X/e= 10-18). Application of thermal-based boundary conditions on the turbulent flow
for Re=5600-21,000 facilitates the heat transfer amlysis in a duct under steady-state. The commerdal
software tool, ANSYS fluent 18.1, is used to simplify-three dimensional Reynolds averaged Navier Stokes

equation with the compressible fluid flow by considering the pressure-based solver with the standard K- 8
turbulence model. Comi)ared to a typical duct, the rounded corner area shows higher velocity because of
the dimple intrusions and rounded corners. Introduction of curvature to the corner opposite to the heat-

conducting surface in simple triangular duct results in the increment of heat transfer by 5.7144.37%, 3.172-
23.76%, and 1.16-8.27% for the values of Rc=0.33h, 0.49h, and 0.56h, respectively. Further the addition of

dimple-shaped intrusion in the triangular duct with rounded comer, increases the heat transfer for
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original Article

Thermal and thermo-mechanical studies on seashell
incorporated Nylon-6 polymer composites
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Abstract

Towal.dsenvirormentalsustainability,retyclingandeffectiveusageofseawastesareencouragedtodevelop

muelm±±e±a|sinengineeringapplicationsbysustainablewastemanagement.Inthisresearch.impactof
seashell(SS)particles(75qu)ofvaryingweightfractions(0.3,6,9,12,15and18%)reinforcedinnylon-6

matrixisinvestigatedexperimentallybystudyingitsthermalpropertjesviz.,vicatsofteningtemperature

(VST),heatdeflectiontemperature(HDT).coefficientoflinearthemalexpansion(CI;TE).andmeltflow
index(MFI)andthermo-mechanjcalpropertiesbythermo-gravimetricanalysis(TGA),dynamicmechanical

3Ea!¥rfe(DMA).anddiffE±!n!!aisfanningfa!g±p±e±!:i!(DSC)accordingtoAS"guidelines.Thepolymer
matrixcomposite(PMC)ispreparedbyblendingthepelletsofnylon-6andseashellparticleswiththehelp

of twin-screwextruderandfabricatedintotherequiredshapeandsizeinanigiv.erfumQ!alaal±gmachine.
OutcomesoftheexperimentalinvestigationshowthatCLTEdecreaseswithincreaseinSScontentwhereas
VSTandHDTdeflectiontemperafureincreasesalongwiththeweight%ofsssduetothereductionin

plasticityofthe!±£mQB±a§!!simtil15%addition.Thismakesitmoreresistancetoloadanddeflectionalong
withheatresistivitywhereasMFIdecreaseswithadditionofSSsinnylon-6matrix.FromDMAanalysisitis

observedthatwithinclusionofSSstheg!asiunsifiQnjeH±tendstoincreasealongwithlossand
£!QEagfjnQd!!!!!s.Themalandthermo-mechanicalfeaturestendtoimproveuntil15%additionofSSin
nylon-6matrix.Withfultheraddition.thepropeltiestendtobeloweredbecauseofpooradhesjonofSSs
with Nylon-6.

https./whw.6ciencedirect.com/science/amcle/pivs2238785422016556
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Recently, the significant penetration Of distributed generations (DGs) in distriliutinn net\^rorks has made

new challenging issues in network protection. A major challenge exists in the distributirin netwnrk¢ in the
identification of jslanding conditions, where a portion of the distribution net\^rork with DGs is accidentally

detached from the central grid due to protection relay and circuit breaker operation. Since it results in
damaging the DGs and their equipment. effective islanding condition detection model becomes essential.
Besides, nan-detected islanding conditions can lend to voltage and frequency deviances from the normal
ranges, inappropriate operation Of protection. and personnel hazards. Therefore, the recent developments in

deep learning (DL) can be applied to perform island power quality detection process. In this view. this
article introduces an Islanding Power Quality Detection using righting Search optimization with Deep
l£Lerming(IPQP-LSODL)model.TheproposedIPQDISODLmodelmainlyaimstofindtheeventsinislanding

power quality ([PQ) and nan-islanding power quality (NIPQ). The proposed model initially applies down-
sempling empirical mode decomposition (DEMD) approach which effectively filters out the basic signal

from the polluted ones. In addition, dfgp belief network (DBN) model is used to classif}/ the events into IPQ
aand NIPQ Moreover, the hyperparameters Of the DBN method were optimally chosen by the use of I.S0

algorithm with an intention Of accomplishing maximLiln classification accurarv. The performance validation
of the IPQP-LSODL model is carried out and validated through comparison study with existing models. The

If'QD-rsoDL method achieved an accuracy of 99.91 percent in the class 5. The results implied the promising

d'`5-
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Abstract

Despite their higher viscosity and longer ignition delav. alternativp fuels like biodiesel can be used instead

of fossil fuels. This study investigated the potential of the 1 -pentanol ( 10, 20, and 30%) as the low reactivity

fuel. which is a cetane value improver, and jatropha oil blended with diesel is considered the high reactivity
fuel. 1 -Pentanol was found to affect emission and combustion QEaBg±ifi Bgsponse surface methodology is

adopted to forecast the operating parameters such as injection timing (23. 25, and 27° bTDC) and engine
load (50, 75, and 100%L This ideal model is used to obtain engine dharacteristics for different fuel blends.

TThe modeL's robustness was demonstrated because Theil`s uncertainty in its predictive albilities was less

than 0.1189(Theil's U2} With a mean absolute percentage error of less than 1.18%, Nash-Sutcliffe efficiency

was outstanding (0.9885-0.9995} With the help Of results obtained from experiments, various models were
developed and validated. The ideal engine parameters found were 73% Of engine load, PES Of 24%, and FIT of
24.9° bTDC (advanced) and under this configuration, better engine characteristics are achieved. Also.
ANOVA. a statistically valid test, is used to develop a regression model. The regression model is adequate for
the following R2 values obtained, according to the test results: BTE: 9957%, BSFC: 98.86%, Pmax: 98.83%

NOx: 9822%, HC: 99.70% and cO: 98.38% respectively.

https:/^^MMr.sclencedirect.com/science/artlcte/abe/pii/S1755008422000412 r,
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Iron Oxide Nanoparticles Synthesis
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Currently, nanotechnology and nanopartides have been quickiy emerged and have gained
the  attention  of  scientists  due  to  their  massive  applications  in  environmental  sectors.
Nanotechnology also encompasses the abjlfty to design, characterne, manirfacture, and
implement nano-sized structures. Today, mctal oxide nanoparticles stand out in industrial
appncations in various fields of applied nanotechnology. Among metal oxide nariopartides ,
iron  ordde  nanoparticles  feo-NPs)  are one of the widely ii§ed  NPs.  Green  cheniistry-
based nanoparticles production is one of the most interesting topics in recent years. In the

present  study,   we   used   vermicomposting   leachate  to   synthesize   Feo-NPs.   Plrst,
vermicomposting leachate lvcL) was produced and then Feo-NPs was obtained from
ferric  chloride  saft.  Fct)-NPs was characterized  by scanning  electron  microscopy with
energy dispersive X-ray spectroscopy (SEM/EDX) and X-ray diffraction 0(F}D). Additionally,
the antioxidant activities Of Feo-NPs synthesked from vermicomposting leachate lvcL-
Feo-NPs) were evaluated  by DPPH scavenging activfty. The highest DPPH  activities Of
VCL-Feo-NPs  at 200 mgA concentraton were 93.54%.  In  addition,  the  nanoparticles
showed  significant  DNA nuclease  activfty.  The  antimicrobial  activities  of VCL-Feo-NPs
were studied  in  micro dilution  methods and  it exhibited  moderate antimicrobial  actMty
through Gr +ve, Gr -ve, and fungi. The nanoparticles showed more effective microbial cell
inhibition  activity aga]nst E.  co//.. Also,  biofilm  inhibition  results were  detected  against S.

aureus and P.  aerug/r}asa were 66.05% and 67.29%,  respectively.

Kqurd8: anthlculal acevty,  andoxidaut 3cquty, bloflbn loultlorb  Iron edd. harioi]artlce.e, mlcr®bLal coll
wlablDty, vemieomi]oedng lcachato

lNTFIODuCTION

Nanotechnology ONT) and nanasdence is one of the remarkable areas of science dealing with usmg
the stnicture of nanoscale (Kakalchel et al., 2021). NT is used in the medical field, phamacology.
optics, electronics, food industry, textiles, va§tewater trcafroent, agriculture,  (Azarang et al., 2o 1 4;
Femindez et al., 2016). In addition, NT is used extensively in antimicrobial, catalysis and toricity
seience (Potbhare et al., 2019; Umekar et al, 2021; Yabalck ct al., 2022). The nanopartidcs OJPs) are
found  in  diffeTcnt  types  based  on  by  their  chemical  struct`ire.  Neverthdess,  some  processes  Of
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Abstract

Inrecentyears,greenenergysourceshavebeenproposedasaltemativesforfossilfuelstomeetenergy
demandwhileminimizingenvironmentalpellutionandglobalclimatechange.Inthiscontext.agricultural
residuescanbecatalyticallyconvertedintofuranderivatives.Amongfuran-basedcompounds,5-

hydroxymettrylfurfural(HMF)and2,5-dimethylfuran(DMF)arethevaluablechemicalsthatcanbe
convertedintodesiredmaterials,includingfuels.ThisreviewarticlediscussesvariouscatalyticHMFand
DMFproductionpathwaysandtheinfluenceoffeedstocks,catalysts,solvents,andhydrogendonol.sonthe

processyield.Additionally,reactiontemperatureandH2pressul.eeffectsonthefeedstockconversionand
HMFandDMFproductionyieldsarealsopresented.Theprimaryattentionhasbeendevotedtothe
literaturepublishedinthelastfiveyears.However,additionalrelevantemmpleshavealsobeendiscussed
toclarifythetopicfurtherwherenecessaly.Thisreviewaimsatprovidingstate-to-the-artinfomationon
thecurrentdevelopmentalstateOfDMFandHMFproductionforresearchersinthisfield.
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Abstract

Theacceleratingincrenentofgreenhousegas(GHG)concentrationintheatmospherealreadyreachedanalarminglevel.and

nowhaysitsadverseimpactsontheli`/ingorganisms,environment.andecologicalbalanceofnaturehavebeenwell-
understood.IndiaisoneOfthetopcountliesthatcontributethemosttoglobalGHGemiissions.Therefore,itisOfgreat

significancetoforecastthefutueGHGtrendsOfthecountl|/inadvanceandaccordinglytakemeasuresagainsttheparameters
that cause these emissions, considerably. in this direction, the present research has centered on forecasting the greenhouse gas
trajectoryoflndiawithvariousmetahe`iristicalgorithms.Inthisframework,marinepredatorsalgorithm(MPALlightningsearch

algorithm(rsA)equilibriumoptimizer(EO}symbioticorganismsseanch{SOS}andbacktracldngsearchalgorithm(BSA)areused

formodelingtheft~GHGemissiontrdyectoryoflndia.Accordingly.thesignificanteconomicandenengyindicatorsOflndia
suchasrenewablaenergyjseneration.electricit`!jFenerationfromcoal.electricit`Lgenerationfromgas.electricitygenerationfrom

oil,grossdomesticproduct,andpopulationbetween1990and2018arecollectedtomakeanexuswithGHGemissions.AsGHG
emissions, C02, CH4. Fngases, N20, as well as total GHG emissions are separately forecasted by the year 2050. To make a better

comparison.eachGHGemissiondatainthelastyearfiveyearsisusedforthetestingphaseOfthealgorithms,andthen

statisticallydiscussedintermsOfR2,MEE,mMSE.andMAPEbenchmarks.Intheresults,itisfoundthattheR2valuechanges
between 0.8822 and 0.9923 for C02, 02855-0.9945 for CH4, 0.9no.9904 for FLgases, 0.4655-0.9964 for N20. and 0.9016-09943

for total GHG emission. and the results in terms Of fiMSE are very satisfying for all algorithms. In the study, it is forecasted that

thetwogreenhousegasemissionswiththehighestincreaseratein2050willbebetween2.5and2.87timesforCOzemissions
and between 2.8 and 35 times for Fngases. compared to today's data. According to the results Of the present papeL the total GHG

emission for India is forecasted to be 2.1 -2.4 times higher in the year 2050 as compared to today. Given all forecastirig results
together,itisseenthattheMRAalgonthmgenerallygivesthebestresultsaccordingtothestatisticalmetricresults.whilethe
lsAalgonthmgenerallygivestheworstresults.Consequently,thepresentpaperstronglyTeportsthatthedecision-makersand

polity-makersshouldtakesomeseriousstepsinadvanceforthemitigationOfGHGemissions.andtorevisetheireEErmi
investments in the upcomlng years.
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Abstract

inthepresentstudy,anovelplantmediatedapproachwasreportedtosynthesizeabimetallicoxideroMO,gcao-Ce02)catalyst
fromwasteeggshells.Previoudy,anequi-molarmixtureofceriunnitTateandshellrecoveredcalciumnitratewasconsideredas

precursorforProsopisju[i¢omamediatedgreensynthesis.Thepreparedgcao-Ce02wascharacterizedbylneansofFTLIR.TG/rm.
XRDandsurfaceareaanalyzerX,raydiffractionresultsshowedthatthegcao-Ce02isthermallystableevenafterthecalcination

processat800°Casthepeaksforthecubicfluoriteofceriunoxide(CEO)andcubicnatureOfcalciumoxide(cO)wereobserved
intact.BatchtTansesterificationOfkararriaoilshowedanimprovedcatalyticactivityforgcao-Ce02thanmonometallicoxides

duetotheincreasedbasicityofthecatalystswiththereducedtemperaturemaxima.Thehighestfattyacidethylester(EAEE)
conten[of96.17%wasattainedfor6:1mdlratioofethanolckaranjaoilover4%(weightbasis)Ofgcao-Ce02catalystat65°Cin

5h.Further.thepnysico-chemicalparametersOfthetransesterifiedproductswerefoundconsistentwithASTMD6751biodiesel

standards.Thestudyaisoreportedthepotentialreuseofgcao{e02catalystupto6operationswithnoappreciablelossin
catalytic activity during transesterification.
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Abstract

The thermodynamic analysis of crushed gravel sand and biomass evaporator assisted solar still (CBSS) using the second law has
ben aplord ln thi! stLi4y, and the regilts hat been compaed to coil`rdonal sdrr stln (CSS) in sa[ne dlpalt cDDdit]ons or
Coirnbatore city in India. The saline water and air vapour were pretheated before entering the solar still basin using the £±£ma!

gQffl extracted from crushed gravel sand and biomass e]!aEgra!gL The alr `/apour mixture and saline water temperature of CBSS
were greatly improved by 23.2% and 23% than CSS, respectively. The maximal cuTnulative productivity and g=gngy efficienc`! of

CBSS were found to be 51 % and 35% greater than CSS. respectively. The diffiised heat rate observed in both the solar stills `^rere

estimated using entropy analysis and the results revealed that the highest entropy observed in CBSS was 60.7% higher than CSS.

in CBSS, the basin and saline water gziE|gy destmction was about 12% and 22% higher than CSS. respectively. The resiilts

demonstrated that the CBSS can greatly lower the demand for potable water.

Introduction

Potable water is required for drinking, industrial processes, and agriculture. making it one of the most critical comerstones for

long-term economic and social success. The expanding global demand for potable water for industrial and domestic use has

resulted in a growing supply-demand imbalance. Desalination of seawater is seen as a promising approach for addressing such

concerns I 1 I. As a result, developing low-cost. energy-efficient desalination technologies is critical. One of the most basic solar

systems for converting accessible wastewater or brackish water into freshwater is the single-basin solar sti[]. This device is
simple to mat(e out of inexpensive and commonly available materials. Furthermore, its maintenance is low-cost, uncomplicated,

and requiring no skilled work [2].

To improve the preductwity of a solar still. many researchers have employed sensible heat storage materials such as sand. basalt

stone. bTtcks, granite stones, and coarse aggregate. In tndian summer climate. Dumka et al. [3] employed cotton bags filled with

sand in a solar still basin. According to the conclusions, the improved energy efficiency in the saline water mass of 40kg and 50lng
were about 31.3% and 28.9%, respectively. By using 2 cm basalt stones in tl`e basin, Mohammed et al. [4] found the enhanced

efficiency in a solar still by 33.7% than CSS. The productivity of a solar stills made of cement{oated red bricks was compared
with CSS by Kabeel et al. [5] and found that the solar stills consisting of cement-coated red bricks had about 45% higher

31
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Abstract

lnthisresearch,thethermalanalysisOfaheatpumpassistedregenerativesolarstill(HPARSS)usingslackwaxheatstorage

material was assessed and compared the results with conventional solar still (CSS) under the same climatic conditions. In

HPARSS,thethemalenergyobtainedd`lrlngthecondensationwasregeneratedusingcompressiorlheatpunpandusedtopre-
heat the inlet saline water before it reached the solar still basin. The outcomes showed that the HPARSS has the maximum

cumulativeproductivityofabout165kg/m2in12hobservationswhichis85.1%higherthanCSS.Theobtainedenergyand_

£ffi±£ncxOfHPARSSwere67.4%and81.9%higherthanCSS.respectively.ThemaxilnumCoefficientofPerfomanee(cop)of
HPARSSwasabout2.81ThediffusedheatratewasestilT]atedusingentropyanalysisandtheresultsrevealedthatthermximum

£E±mn}!attainedinHPARSSandCSSwereappreximately142j/l{g.I(and6.1j/I{g.K.respectively.The±destructionobserved
inHIARSSbasiri,salinewaterandglasscoverweresignificantlyreducedty8.4%10.5%and20.7afrespective]ythanCSS.The

Ea|deaeki2£riad(PEP)andC02emissionsOfHPARSSwereestimatedby2.8monthsand91..2tons,respectively.Theoutcorries
showed that the HPARSS can be significantly reduce the potable \^rater demand.

Introduction

Thedemandforpotablewaterisincreasingastheglobalpopulationgrows.Domesticsewagewaterrecycljngandsalinewater

purificationfromvarioustechniqueswithhighthermalefficiencyandlowenvironmentalimpactarethusrequired.Asaresult.
solarstilldesalinationisaviableoptionforproducingpotablewaterinregionalandcoastallocations.TheproductivityfromCSS

(2-5kg/m2/day)isnotenonghtosatisfytheneedsoftheaveragehousehold[1].Avarietyofthermalenergystoringmaterials
nanelyrins.wicks,ndnoparticlesandpreheatingtechniqueswithextemalauxiliarycomponentswerefoundtoenhancethe
disti llate significantly [2|.

Withheatstoragematerial.Well-Longetal.|3]improvedtheenergyefficiencyinasolarstillby43%thanCSS.Kabeeletal.|4|

enhanced[heproductivitybymixingparaffinwaxwithgraphitenanoparticlesinaratioOfabout80:20whichtheyfoundtobe
effective.Theobservedproductivitywas8.52l{g/m2higherthanCSS.Asidefromthat.thethemalconductivityhasbeen
significantlyincreased.IthasbeendiscoveredtryKumaretal.|5]tha[theimprovedproductivitywasobtainedinnoonperiods

whenusingPhaseChangeMaterial(PCM).Theproductivityandenergyefficiencywereenhancedby]20%and700%,respectively

with the use of PCM when compared to CSS |6]. Many studies paraffin wax
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Abstract
In this research, the productivity,  economic,  and enviTo{conoinic  analysis Of single slope solar stius using block magnets
@MSS) and disc magnets (DMSS) were perfomed under the climatic conditions of Coimbatore city aatitude, 11 ° 01 ' 68" N,
and lonritude. 760 95' 58" E), in India. 2019. The results observed in BMSS and DMSS were compared with conventional solar
still (CSS) under the same climatic conditions. The usage of.block and disc magTiets in basin ofsolar still was iiiproved the daily

prodiiedvity significantly. The results showed that the poformance observed in BMSS was notably higher than the perfomance
OfDMSS. The hourly prod`ictivity in BMSS was 5.8% and 13.7% higher when coxpared to DMSS and CSS, respectively, The
cumulative prod`ictivity in BMSS. DMSS, and CSS were found to be about 3.15 kgin2. 2.82 kgfu2, and 2.L5 kg/m2, respec-
tively, for 12h observations. In economic analysis, the estimated payback pedod a'BP) ofBMSS, DMSS, and CSS were about
3.6 months, 3.5 months, and 4.5 months, respectively. Furthemore, the C02 enrission ofBMSS, DMSS, and CSS were observed
to be about 11.04 tors, 9.37 tons, and 6.45 tors, respectrvely. The overall observations crowed that the magnetization of saline
water has significantly improved the solar sti I I performances.

I{eyvrords  Block mapets . Disc magnets . Economic . Envirocconomic . Preduetivity . Solarstill

Introduction

A ratio of froth water avahabilfty is linited due to population
growth and globahation, The impact in demand of potable
water is converted as a big threat to the h`man society. h
order to overcome this, desalting the excess saline or brackish
water will  be  the  good  option  ih  this  present  situation
(Sivak`mar and Ganapatdy  Sundram 2013).  Desalination
using  available  renewable  energy  sources  is  oTte  of the
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eifectivemethodto1imjtthedemandofpotablewater.Tnthese
renewal]le energy source-integrated techniques,  solar desali-
nation has  consistent rise  in producing the purified water.
Hence, the required potable water for remote area is extracted
usingsolardistillationmethodwhichisverysinpletooperate,
The device used for this sohar distillation is called solar stills.
The fabrication of solar stills is easy and is economically via-
ble.  The awilabLe saline water in the solar still basin gets
evaporated due to higher heat acc`mulation by solar energy.
The generated bouney force on the saline water surface life
the vapor towards to the inner glass cover. The higher temper-
an]re diffuence between the saline water surface and iner
glass cover leads the condensation.  Finally, the distillate is
observed in collection jar. The prodiictivity pofomance of
solar stills have signlficandy iixproved with the use of differ-
ent types of heat storage materials such as sand, graveLs, jute
cloth,  cotton  cloth,  and  paraffin  wax  (Dhivagar  and
Sundararaj  2018).  Sharshir ct al.  (2018)  improved the daily

productivity in solar still using copper oxide  and graphite
nanoparticles by 41 % and 32%. respectively, when compaed

Mchamed et al. (2019) used basalt stones in basin of

a sprfu8er



i-.:..EL ScienceDirect.

SustainabLe Energy Technologies and
Assessments

Volume 52, Pi]rt A, August 2022,1o2054

Investigation of anaerobic degradability and biogas production
of the starch and industrial sewage mixtures
±gbibeEMGu`senAkbay_a.FatmaDeniz°,MehmetAliMazmancl°,±g±gkrishnanDeeDonralbAE,ug±!!Dizg|aE

Showmore  v

<   Shore     JJ  CIte

https:#dol.orgpo.1016/I.seta2022.102054 a

Get rlghts and I:ontent 71

Abstract

Today,withtheincreaseinindustrialization,thedisposaloforganicsludgefomedafterindustrialactivitieshasstartedtoposea
seriousproblem.Forthisreason,biogasproductionfromsuchorganicwastesunderanaerobicconditiousisveryvaluablein

temsofbothsustalnableenvironmentalpolicyandrenewableenergyrecovery.Inthisstudy,theeffectsofmono-digestionand
co-digestionofstarchsludge(SS),industrialsewagesludge(IS),andwastewater(Crww)fromthecardboardmanufacturing

industryonthebiogasproductionpotentialandthechangesinparameterssuchasdissolvedCOD,carbohydratesandpHwere

presented.Inaddition,apH-controlledstudywascarriedoutwiththesamplewiththelowestfinalpHlevel(100%SS)after
anaerobic fementation. The mixtures were prepared to contain 100%SS,100%IS.100%CIWW, 75%SS-25ls. 66ass-33]S, 50ass-

50ffls.33ass-66IS,and25%SS-75fflsonadryweightbasis.Theamountofbiogasproducedby100%SS(257mL)wasalmost5

timesgreaterthan100%IS(56mL).Theu[ilizationoftheCIWWtogetherwithSSandISincreasedthebiogasproductionpotentia]

approximately10timesand2times.respectively.Thehighestbiogasproductionwasachievedwiththeanaerobiccordigestion

(ACoD)of25essand75RISas332mL.Undertheseconditions,biogasproductionincreasedby29%and493%,respectively,
comparedtomono-digestionofthesubstrates.AstheSSratiointhemixtureincreased.thepHvaluedecreasedduetoVm
accumulation in the medium. In addition, there was a decrease of approximately 11 % in biogas production. The soluble COD

concentrationofallmixturesincreasedafterariaerobicfermentationexcept100%ls.Onthecolitrary.carbotrydrateremovalwas

observed in all reactors except 50ass-5 0%IS mixture.
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Solar photovoltaic (SPV) systeln fault diagnostics is vital in advanced s`ipezvision because it can alert users to catasfrophic failure
or  greater  risks.  To  provide  green  and  dean  energy  using  solar,  it  is  mandatory  to  analyse vatous  faults  associated  with
|]hotovoltaic system which can rc§ult in energy defidt and systm breakdowlL and may lead to  fire hazards which  are often
difficul( to avoid. Hence, as an endeavour to improve the efficiency level, more Study be¢nning with moddling of SPV system
`^th its paralncter estirmtion and types of SPV faults is aimed in this work.

I. Introduction

The ever increasing energy demand of growing world popu-
lation has required the use of al available energ)r resources.
Solar energy has risen at the fastest rate of any type of elee-
tricrty generation in the recent decade, spurred by concerns
al]out climatic challenges, energy multifariousness, and sup-
ply relial>ility among national pdic)r makers. Fossn fud sup-
plies  are  dwindling,  while  pollution  is  increasing,  forcing
humanity to reconsider the planed utilization of leftover
energy wealth and the bl.eakthrouch application of vndous
renewable energy resources. The national action plan on di-
mate change [1] is the trigger element in writing this review
paper. Regardless Of the fact that solar PV systems contain
stationary parts and nccd of little nurture. they are Still sus-
ccptible to a variety of faults or malfunctions with the PV
arrays, maxinum power point trading (MPPT), grounding,
grid connection, batteries, and utility hook-ups [2] . PV mod-
ules are diffic`ilt to shut off totally during faults, especially on
the DC side, because they are powered by Sunlight throti8b-
out the day. As there are §o many numbers of solar photo

voltaic   (SPV)   modules  which   au.e   coupled  in   a   series-
paral]el  topology;  any  failure  among  them  right  have  an
impact on the overall productivity of the SPV ay§ten. More
crucially  from  a  safety  standpoint,  a  sincte  failure  micht
grow into several faults, which can lead to disaster. Further-
more,  a  standard  series-paralld  PV  set`ip  lifts  the  voltage
and current ratings, which leads to huge defect current or
DC arc risk.

Several   mishaps,   including   fire   dangers,   have   been
observed in recent years, and the majority of these instances
have took place owing to a Lack of understanding of various
foms of ddects in SPV systems. The defect remained undis-
covered and concealed in the eystem untl the hazard caused
catastrophic fire in Bakersfield'§ 383 kw SPV plant, 2009 (3],
and Mount Holly's  I MW SPV plant, 2011  [4]. case Studies,
These  fire  threats  demonstrate not just the flaws in  tradi-
tional SPV anay fault identification  and safety techniques
but also the immediate need for an alternative way to miti-
gate such problems. Fault diagnosis of SPV is useful for the

3g
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Thisstudydealswithidentlfyingtheacddentblackapotsandtheinfluencingfactor§causingaccidentsusingfactoredanalysisina
medi`m-sized city ITirundwhi) in hdia. From the literature review, the geospatial technique to idendfy the blackspots and the
factors causing accidents was used for analysis. The most influencing factors driving the accidents were identified and ranked
basedonthercpctitiveoccurrenceofaccidentsintheblackspotarea.Thespcarmanrankingsystonshowedthecorrelationamol]g
thefactorscausingaccidents.Thefactoranalysistechniquewasutilizedtoidentifythekeyfactorsdrivingtherepetitiveaccidents
and group them. 'Ihis study will hdp tranportation plamers understand the factors causing accidents and take appropriate
measures to reduce the casualties in the road construction planning stage and existing conditions,

1. Introduction

Worldwide,  among  the  total  road  accident  occurrences,
nearly I.3 million are fatal accidents, among which 90% of
the fatal accidents occur in low-income people, such as the
countries in Africa, and nearly 20-50 million nonfatal ac-
cidents contnbute to disabilities [1 I. From the statistical data
obtained,  it  was  observed  that  low  and  middle-income
people worldwide have a higb contribution  to  the  occur-
rence of road accidents, and it was fo`ind that the total cost of
accidentswasfoundtobenearly3percentoftheglobalgross
domestic product [2]. The vulnerable road accident causers
aJ.e  eydists.  motorcyclists,  and  pedestrians.  Road  traffic
accidents cost chares 3% of the total gross domestic product.

It was noted that there was a Continuous increase in fatal

accidents from I.15 million to I.35 million during the period
from 2000 to 2018 [3]. Traffic accidents are a major issue all
around the world. Negative driving bchaviol`, whieh i§ in-
herently  influenced  by  traffic   circumstances   and  infra-
structure,amongotherfactors,i§oneofthelcadingcausesof
traffic accidents  [4. 5].

In 2019, meal.ly 4.37 lakhs road accidents were recorded
on  Indian  roads,  among which  I.54 lakhs  accidents were
fatal, and 4.39 lakhs of accidents were nonfatal but resulted
in significant injuries. rendering pcop]e incapacitated. TWo-
wh€eler§ caused the deadliest road accidents in 2019 (58,747
deaths),accounting for 38.0 % of all road fatalities, followed

deaths) (14.6 percent), cars (21,196
and  buses  (9,192  deaths)  (5.9  per-

ccident death has a chare of 44% of
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A Smartphone Application for Skin Lesion Detection and Classification
with Deep Learning Algorithms
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AAsfriacr.. The Skin Lesion (SL) classification has recently received a lot of attention.   Beeause of the significant resemblance between
these ckin lesions, []hysicians spend a lot Of timc analyzing them. A Deep Leaning @L) based automated categorization system can hay
clinicians TecogTiize the type of SL and improve the patient's health. Tn this research, DL approaches such as VGG-16,  ResNet-50 and
customized model are employed to detect the SL using  a  srmrtphone applieation.  These  models are  trained on the  SL classification
datasct from the lntematiord  Skin hiagivg Collahoratian asIC) 2019. The customized modd over fits the other toe models with a
valichticm  accuncy  of  86.21%,  whereas  the  validatiozi  accuraey  Of VGG-16  and  ResNet-50  is  85.15%  and  84.82%,  respectively.
Physicians will save time and have a higher precision rate in the automatic classification of SL utilizing I)L.

Keywords.. Application development.  Custowized  model.  Deap  modes.  Skin  lesiori class\ficafror\,  I.easor lqow Lite  (TFL),  Validation
cacanaay.

I. Introduction

The  World  Health  organization  (Wlro)  approximations
that 2 to 3 mimon people are detected with  SL each year
aro`md  the  world.   [1].   The  presence   of  SL  is  tightly
comected  to  the  prevalence  of UV  radiation  caused  by
s`mlicht exposure [2].  About 60,000 peaple perished as a
result  of cancer  caused by  chronic  sun  exposure  [3].  To
improve  a patient's  prognosis,  it  is  vital  to  detect  cancer
early. To address automated stdn cancer diagnosis, several
Computer-Aided Diagnostics (CAD) have been developed

[4,  5].  Convolutional  Neural  Nctworks  (CNN)  that  have
been trained using dermoscopy image datasets are used in
the majority of cunent tcehniques [6, 7]. However, there is
a lack of dematologists and dermatoscopes, particularly in
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rural areas liniting the adoption of a CAD system based on
demoscopy inages [8].
In  this  circumstance,  smartphones  could  be  a  beneficial
tool  for  dealing  with  the  problem.  According  to  Mobile
statistics report by Radicati Croup  the number of mobile
users will be  7.I  billion worldwide and it also suggest to
rise to 7.26 billion dy 2022. h 2025, the numl)er of mobile
users   worldwide   is   projected   to   reach    7.49   billion.
According  to  a Deloitte  study  [10],  India had  1.2 bimon
mobile  consumers  in  2021,  with  around  750  million  of
them using smartphones.
Harangi,  8,  suggested  an  approach  that  combines  four
CNN models: AlexNet GoogLeNeL VGGNet, and ResNet
[11 ], The fusion approach presented in the study were used
to  identify  seborfueic  kemtosis,   melanoma,  and  nevus.
Brinker, T.I. ct al., used free source inages of lsIC 2019
to  train  a  ResNet-50  dear  model  [12].  Melanomas  and
atypical nevi are classified using trained model. Aril[ A. et
al.  [13]  and  Demir,  A.  ct  al.  [14]  utilized  demoscopy
images  to  train  the  standard  CNNs  such  as  ResNct  and
Inception-v3.  Aggarwal,  A.  et  al.  presented  an  attention
mechanism that aids CNNs in leaning filters which selects
significant pixel  regions  on a  SL  image  to  classify  three
foms of skin cancer [15],
Phillips, K.  et al.  developed an Android application (app)
that  discriminates between melanoma and non-melanoma

Vector Machine  (SVM)  trained  on
with  a  dataset  of 20  images  [16].

with   only   a  few   samples,  -the- `
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Abstract: h this paper, we studied singleserver modes Of queuing-inventory systems (QIS) with
catastrophesinthewarehousepartandnegativecustomers(n{ustomers)inservicefacility.Consumer
customers (c-customers) that arrived to buy inventory can be queued in an infinite buffer. Under
catastrophes, all inventory Of the system is destroyed but customers in the system (on server or in
buffer) are still waiting for replenishment Of stocks.  Upon arrival Of 7f -customer one c{ustoner
is pushed out, if any.  One of two replenishment pdicies (RP) can be used in the system:  either

(s, S) or randomized. In the investigated QISs, a hybrid service scheme was used: if upon arrival
Of the ceustomer, the inventory level is zero, then according to the Bemoulli scheme, this customer
is either lcot Oo§t sale scheme) or joining the queue Q)ackorder scheme). Mathematical models of
the investigated QISs were con8tnicted as twndimensional Markov chains (2D MC). Ergodicity
conditions Of the investigated QISs were obtained, and the matrix-analytic method (MAbo was used
to calculate the steadyrstate probabilities of the constructed 2D MCs.  Formulas for performance
measures were found and the results of numerical experiments are presented.

Keywords: queuing-inver`tcny system; catastrophes; xplenishment policies; matrix-analytic method

MSC: 60}28; 60K25; 90805; 90822

1. Introduction

Queuing systems (QS), in which to service the customer, along with an idle server,
certain items are also required, are called queuing-inventory systems (Qrs), see [12]. h
other words, QISs simultaneously possess the properties Of dasstcal QS and inventory
control systelns acs). h classical QS, ordy an idle server is enough to service a customer (in
multi-rate QS, several idle servers win be required at the same time), and in classical ICS,
the inventory is released to c'ustomers instantly, i,e., in classical ICS, there are no servers
for customer service. However, in many real ICS, ddivery Of the inventory to customers
is carried out using certain devices (serves), and this process will require some positive
tine to complete. Since the flow of customers is a random one, and the service time (i.e.,
the process of issuing stocks to customers) is a random variable, a queue of customers is
formed to receive stocks. h other words, in Qrss, it is necessary to manage both service
and inventory control processes simultaneously, i.e,, it is ncoessary to organize the process
of servicing Of customers and manage the inve[ttory of the system.

The first work devoted to the study of QISs models are the works [3,4]. After these
works, models Of Qrss
decades. A detaled

In each QIS
distribution fun

r Studied by various authors over the past three
results is set out in the work [5].
to make certain assumptions about the type of

that forzn the model under `sfudy, i.e.,
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