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Analog ComputerThe Futureof Technology

Divya Jatain!, Ayushman Jha?

L2Departmenbf ComputerSciences: Engineering
Maharaja Surajmallinstituteof TechnologyNewDelhi
ldivyajatain@msit.inZayushmanjha63553@gmail.com

Abstract- In this research paper our aim is to revisit digital
computing as well as analog computing and see its future in
technology Weexplorevariousmathematicalaspectgo representan
analog computer and define analog computing and find a link
betweendigital computing and analog computing. The gap in the
progressiorthat wasmissingcanbefilled in an efficientwaybyusing
minimal resourcesand still receivingthe sameamountof output can
be achieved by utilizing analog computing techniques. Digital
computingis thetrendin societythat weare currently abiding by, but
it is reachingits limit. and we haveto increasethat limit in order to
continue developmentand advancementn order to achieve such
featswe needto changeour strategy.This papersuggestghat more
people should accessanalog technology so as to overcomethe
technologicalbarriers wewill befacing soon.

Keyword® GeneralPurposeAnalog Computer,PolynomialCircuit,
Digital Optical Modules,Conservingenergy.

I INTRODUCTION

Digital technologyis widely usedin almosteverythingthatruns
on electricity. But due to high energy consumptionand a

positionwheretechnologicaladvancementasalmostbecome
static, we need to introduce a new strategy and some
modificationsin thelT industryin ordertheredemptiorof rapid

technologicaldevelopment.The idea of analog generability
could be connectedo abstracitomputabilityvia a computable
realfunctionin the comingfuture.[8]

Analog computingprovidesthe solutionfor the sameproblem.
It is muchmore energyefficient andeasyfor simple problems
suchasaddingtwo numbersor solving differential equations
and many more simple problems.We needto re-introduce
analogtechnologyto peoplein orderto achivethis. JamesNyce

also supportedhe arugumenby sayingthat usercould easily

comprehendand relate to analog machinesas comparedto

digital machinegd3].

1. HISTORY

Analog computers were introduced way before digital
computersput due to the introductionof digital technology,
muchmoregatego wereopento technologyandledto achange
in focus towards digital technology, instead of analog
technology.Though technologywas scarcein ancienttimes,
analogcomputersstill existed eventhoughthetermscameinto
existenceafterward.

Thoughthefirst majorbreakthrouglwasachievedn 1931by a
MIT professor named Vannevar Bush who developedan

electromechanicabnalog computer differential analyzer to
model power networks.He soonsaw its value as a general
purposeanalogcomputerlt wascapableof solving differential
equationsup to the sixth order. It was the first practicaland
reliabledeviceof its kind [1].

Thiswasthenextstepin thefoundationof mathematicahnalog
computers.The conceptof GPAC (GeneralPurposeAnalog
Computer) came into effect in 1941 by a Shannon.He
introducedt asamathematicahnalogmodelwhichwastermed
asDifferential Analyzer[2].
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Fig. 1: Analog Computer
Il. GOAL

Our goalis to introduceanalogtechnologyin the sciencefield

in the form of mathematicahnalogcomputerdike differential
analyzer.The gearscould be replacedby circuits in order to

make the setup cheapand easierto understandlIt has the
potentialto becomea very effectiveeducationatool for further
advancemerninh analogtechnology A cheapmodularcomputer
like Arduino couldbedevelopedn orderto promoteinnovation
amongstudents.[2][13]
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Eventhosewho operatein the digital sectormay be drawnto
theanalogousectorln orderto optimizetheadvantagesf both
typesof gadgetsit will befascinatingfrom their perspectiveo
integratethe featuresof hybrid and digital machinesWe will
discussvariousinnovationsrelatedto analogtechnology
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V. BASIC MODEL

Herewe will show one of our basicmodels.It is a restricted
versionof Shannon'sSPAC [2]. We only needa single input
whichwereferas6 t i msofneof caseswe mightneedmore
thanlinput

Using constantunits, adders and multipliers, we build acyclic
circuits (polynomial circuits) that completepolynomials.We
presumehatapolynomialcircuit mightnotcontainanyunitsat
all for computingtheidentity in this scenario.

Second,use thesecircuits as the foundationfor polynomial
GPACs, which are more sophisticatedGPACs (PGPAC for
short). The next is the constructionof a PGPAC.Considern
integratorsi1[7][11]. Next, we employ polynomial circuits to
ensurethatthefollowing requirementaremet:

1. Eachof theinputsin the polynomialcircuit servesaseither
anintegrator'soutputor aninputto aPGPAC.

2. Eachof theinputsin theintegratoris anintegrandandeach
of the outputis a polynomialcircuit.

3. Theinput of the PGPACIis eachvariableof anintegrator's

integrationinput.
t
yi Ak | Pt Yiseees Y)
¥Yn
— Yk
| S

Fig. 3: Schemaof inputs and outputs for the integrator in
PGPAC.

A polynomial circuit has the following formal definition.
Polynomialcircuits are thoughtto be capableof having many
inputs. It is up to the readerto provide evidencefor the

following lemma.
Lemma2

A polynomialcircuit'soutputis definedas

wherep is apolynomial,andxl...xnareits inputs.A polynomial
circuit with inputsx1 throughxn andanoutputof y existsif

wherep is a polynomial[11].

Definition 3 AssumeaGPACU hasnintegrators| 1 é é hral ,
a singleinput, t. Assumewe canassigna polynomialto each
integratorli, where | = 1...n.Circuit li with the characteristic
thatanoutputof Ai is connectedo li's integrandnput. Assume
that eachinput of Ai is coupledto eitherthe inputt or the
integrator'soutput. Assumethat eachintegrator'svariable of
integrationinput is coupledto theinput t. We statethatU is a
polynomial GPAC (PGPAC) with input t under these
circumstancegl0].

V. CURRENT USEIN TECHNOLOGY

A. Noise-Cancellationin Bowers& Wilkins:

Analogdevicesareusedto emit frequencyandthattechnology
could be usedto cancelvoice whilst conservingenergyat the
sametime.

Greatend audio maker Bowers & Wilkins, known for their

rangeof signaturespeakersystemsthinks it hasthe solution:
deliver superiorsoundengineeringhigh performanceandlow

power usage Bowers& Wilkins overcomedifficult technical
obstacleswith the assistancef their dependabléechnological
partner, Analog Devices(ADI), andwereableto reachalarger
audiencawith their distinctivesound.[4][12]ThePX5,PX7,and
P14 adaptive noisecanceling wireless headphoneswere
developedn partnershigpy ADI andBowers& Wilkins to give

listenersmusicin all its splendor.

Active noise-cancelling el
Mow does the vystom hoar, analyse and Block
e —

Fig. 4: How Active NoiseCancellation works
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Although analognoisecancellinghasbeenaroundfor a while,

ADI was amongthe first to developa digital hybrid. In this

context,the term "hybrid" refersto feedforwardandfeedback,
with one tiny microphonemonitoring the sound outside the
headphoneandanotherthe soundwithin. Thetechnologywas
incorporated into Bowers & Wilkins' noisecancelling
headphone®y repeatingprocesseandaveragingheoutcome,
we suggestexpandinganaloguecomputing architecturesto

allow dynamicdegree®f precision.Thiswill lessertheimpact
of noise.We suggesta techniquefor learningthe accuracyof

eachlayer of a pretrained model without retraining network
weights in order to use dynamic precision. Using dynamic
precisionwe areableto cutenergyconsumptiorby up to 89%
for computervision modelslike Resnet50and by 24% for

natural languageprocessingnodelslike BERT. We test this

methodonanaloguerchitectureshatareexposedo shotnoise,
temperaturaoise,andweightnoise.[L8]

The ANC (active noise cancellation)chip is simultaneously
listening throughbuilt-in microphonedo the noisecreatedby
an external source and the sound that is created by the
headphonspeakeplayinginto theears

(B)

Fig. 5: Waveform of all the Noisesconsideredin a frame

Theycreatediniquealgorithmsjntegratednicrophonesandan
ANC chip that actively "listens" for any voice that could be
outside of the domain (A) usingthe ANC chip, so only the
filteredvoice(C)couldreachourear.Thisprocessiseseedback
and feedforward[17].Digital processingneedsto be quick in

orderto completethistask.

In a similar case,Hyundai motor companyalso used Analog
Technology to Launch First All-Digital Road Noise
CancellatiorSystenm14].

B. Neutrino Detector

The largest neutrino detector in the world, IceCube, is

permanentlyencasedn solid Antarctic ice in orderto gather
datafrom elusive cosmic neutrinosproducedby catastrophic
astrophysicaéventdike gammaray burstsandstarexplosions.
Antarcticais one of the mosthostilelocationsfor both people
andtechnologywith recordedows of - 125degree$-ahrenheit.
The IceCube Project, which is supportedby the National

Science Foundation, chose convertersand amplifiers from

Analog Devicesto give the digital optical modules(DOMSs) of

the detector the ability to gather data in this challenging
environment.Reliability is essentialbecausethe parts of the
DOMs shouldbe capableof detectingand signalling datafor

morethan25 yearswithout requiringmaintenancer repair.

The IceCubedetector'sapproximately5,00013" glassDOMs
are positionedin an arrayto look for the blue light produced
whena neutrinostrikesanatomwhile it is movingthroughthe
ice sheetDOMs areinstalledvia 86 cableautilising a hotwater
drilling techniqueat ice depthsof 1.5 km to 2 km.[16] When
completedin 2011, the IceCube detector will occupy an
enormousonecubickilometerof space.

Penetrator HV Divider

LED
Flasher
» "I Board
oom
Manboard
N - 3
h A ...
- - grd

Ghass Pressure Housing

Fig. 6: Diagram of Neutrino Detector

Fig. 7: IceCube (Neutrino Detector)

EachDOM is a standalonedataacquisitionplatformwith the
ability to digitise and record reattime photomultiplier tube
(PMT) pulsesstoredatalocally, andcommunicatedigital data
to a surface data collection system. A number of ADI
componentssuch as high performanceanalogto-digital and
digital-to-analogconvertersandultralow poweramplifiers,are
usedby eachDOM. To within 5 nanosecondghe DOMs can
preciselycalculatethe arrival time of eachphoton.
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The succes®f the projectdepend®n reliability andprecision,
which makesit difficult for the designengineersto get the
design perfect before implementation. IceCube DOM

deploymentscould take 25,000yearsto physically reach[18].
The projectwasa perfectmatchfor Analog Devices'top-notch,
thoroughlytestedcomponentsextensiveandin-depthtools,and
documentatiorf9].

VI. FUTURE OF ANALOG TECHNOLOGY

The multiple rulesbased programming languagesthat are
essential to digital computing are changed by analogue
computing,which substitutesnodifying the configurationof a
computerto changethe output.Early analoguecomputeravere
muchmoreeffectiveandcomplexthandigital computersatthe
time becausahey were built to solve specific problems,like

thoseusedin the Apollo program.The mainfactorslimiting an

analoguecomputer'performanceareits topologyandphysical
limitations. It is prohibitively time-consumingto useanalogue
computersfor complex tasks becauseeach one must be

manuallyprogrammed.

Analog computershave slowly regainedpopularity due to its
use in replicating complicated processesthat may not be
achievablewith the deterministiclogic employedby digital
computers,despite analoguecomputershaving mostly been
replacedby digital overtheyears.The bestcombinationof the
two are hybrid systemsthat enablethe analoguecomputerto
performtasksthatthedigital computeiis unableto. Theideaof
hybrid computerss notnew.Forinstancehybrid computersre
usedin ICUs all around the world to digitise physiologic
changesn patients.The ideais much more potentandviable,
though,thanksto smallerandmoreaffordablecomponents.

A. Cell-inspired analog circuits

Researchers at MIT and Dartmouth have developed cel
inspired analog circuits that help translate signals betwee@
digital and analog systems. With the infinite values that can bé

generated from an analog computer, this opeosrsd for

hybrid computers is not new. For instance, hybrid computers are

used in ICUs all aroundhe world to digitise physiologic

changes in patients. The idea is much more potent and viable,

though, thanks to smaller and more affordable components.

In contrast,a digital circuit mustdivide time into thousands,
even millions, of tiny intervals and solve the entire set of

equationsfor eachone. Additionally, ratherof representinca

continuousrangeof values,eachtransistorin the circuit can

only representone of two values. Sarpeshkarclaims that

complexdifferential equationghatincludethe effectsof noise
canbesolvedusingcytomorphicanaloguecircuitswith a small

numberof transistorsinsteadof millions of digital transistors
andmillions of clock cycles.

Thedigital computingtook almost14-40 secondger equation
whichturnedoutto befruitless.Analogonthe otherhandcould
handlemoretasksandtook lesstime.

Soanalogwaspreferrednsteadof digital [6].
B. Three laws and A.I using analog

Artificial intelligenceis governedby three laws. The first,
known as A s h blgwj after cyberneticianW. RossAshby,
authorof Designfor a Brain, assertghat any effective control
systemmustbe ascomplicatedasthe systemit governs.[5]

According to John von Neumann'ssecondlaw, a complex
systemis distinguishedby the fact that it is its own purest
behaviouraldescription.The organismitself is the mostbasic
and completemodel of an organism.The behaviourof the
systemcannotbe reducedto any formal descriptionwithout
increasingcomplexity,notdecreasingy.

Accordingto thethird law, a systemthatis too complicatedto
FnderstandNon't be complexenoughto behaveintelligently,
while a systemthat is simple enoughto understandvon't be
omplexenoughto do so.

The third law providesreassurancéo those who think we

simulations of cells or even organisms. The program cashouldn't be concerned about superhuman intelligence
implement differential equations at a rate that is far morgevelopingin machinesuntil we fully understandt. The third
efficient than a digital computer. Projects like these aim tgaw, however,hasa flaw. Without havinga thoroughgraspof
reintegrate analog designs into modern computing in a way thaghything,you canstill build it. You can createa functioning
takesadvantage of its rapid processing capabilities. They argrain without completelycomprehendingrow it functions.No
also easier to integrate into environments where less energyadfmount of algorithmic oversightby programmersand their
available. ethicaladvisorswill everbeableto shutthisloophole.

The research may pave the way for extremely accurate amthalogcomputinggivesmorecontrolto theuserandhencethe
efficient analogue models of whole organs, if not entire speciefinishedproductwill bein the handsof the userashe/shewill

Analoa computers have slowlv reqained pooularity due to i,[be able to understandt. This gives us an edgeand helpsus
9 P y T€9 Pop y reventthe userfrom losing controlfrom the A.l [15].
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Analysis of Level of Education and Its Impact
Assessment obdrban Sustainability in Badarpur
Slums Area of Delhi
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Abstract Slums are one of the major problem to urban development households of poorly built congested tenements, in unhygienic
today; In Delhi these are the serious issues of human settlementsenvironment, usually with inadequate infrastructure and lacking
This study aims to analyse level of education and its impact on urbanj proper sanitary and drinki
sustainability in theBadarpur slum area of Delhi. Badarpur is a - egcribed as residential areas that are dilapidated, overcrowded,

historical town located in South East District of Delhi. It is situated . o . -
close to the DelkHaryana state boarder. Commonly known as the and unsuited for human habitation due to improper building

Badarpur Boarder. Education is essential in building the foundation layout a!ndjeS|gn, _as well as narrowing _andllack of air, lighting,

for an area’s overall socioeconomic growth. The Children's Right to Of Sanitary services, or any combination thereof. These
Free and Compulsory Education Act of 2009 ensures that children determinants of safety, health, and morality are among these
have the opportunity to enrol in, attend, and complete a free andf act or s . About 93% of Del hi 6s
compulsory primary school education. A mixedethod research areas. This workforcesi a part of about

desigh was used to investigate the aforementioned issues. Thereforegopulation. Delhi is home to sprawling unauthorized colonies
both qualitative and quantitative methods of data collection were USEdthey are classified as slum areas.

for this study. It is based on the primary observations grounded on

factor analysis and, attempts to examine the factatsich contribute 1. ORIGIN OF SLUMS IN BADARPUR
in the educational status and, dropout of school children at secondary

level, occupation and consumption patterns of their families and Badarpur industrial worker (BIW) slums is an area where people
livelihood. Finally, the research makes proposals to enhance thelive in the unhygienic conditions. d4t of them used to work in

educational attainment among the chiln living in Badarpur slum  the Badarpur Thermal Power Station (BTPS) which was
area. operational from the year 1974 to 2018. BTPS of National
Keyword$ Education in Slums, Soci@conomic, dropout, Thermal Power Corporation of India was one of the coal based

Occupation, Urban Sustainability power plants located on DelMathura road situated in
Badarpur. Most of its workers lived and continues to stay in the
I. INTRODUCTION Badarpur and its surrounding areas/colonies such as Jaitpur,

Slums are one of the major problem to urban developmer.ll\{“thapur’ while others are accommodated in other nearby areas

i . . . including Madanpur khaddar and Jasola. Some of them are also
today; In Delhi these are the serious issues of human .

: e . oused, ang with smaller blocks to the east of Badarpur such
settlemerd. Badarpur is a historical town located in South EasgIS Ekta Vihar. Harsh Vihar. Shaki Vihar. and Roop Naoar
district of Delhi. It is situated close to the Deliaryana state ' y ’ P Naga,

among others. Furthermore, few of them are also settled in East

boarder. Commonly known as the Badfarpur _Boarder. n De”]éadarpur Khadai village situated on the river bank of Yamuna.
slums are commonly called JJ (Jhugdiopadi) colony. The Most of them migrat from Uttar Pradesh, Bihar, Madhya

|n|t|§al definition of slum I|_V|ng combined the physical, spatial, Pradesh and Odisha in search of Employment. The pull factors
social and even behavioural aspects of urban poverty. A

highlighted in a study by Uhlabitat, the spread of associations due to the livelinood opportunities aveylable at the BTPS; more
] workers were attracted to make it an industrial hub. As a result
has narrowed recently. Indeed, a slum has beelefieed by

the United Nations Progm on Human Settlements (UN it became the cause creatingeamore slum in Delhi.

HABI TAT) as fia contiguous seng tamif BiyloundVduénas lod &dacatibral faadbsbdioa n |
are characterized as having inadequate housing and bagi€onomic status of the parents is significantly correlated with
services. A slum is often not recognized and addressed by thﬂg phenomenon of poor qua”ty of the education among the
public authorities as an integral or equal pat df e ¢ i-t ysfum @kkNers. Most of the sample children dropoutosth
HABITAT Urban Secretariat & Shelter Branch, 2002). because of financial constraints (Chugh, S, 2011). Lack of

The definition of Slum as given in the Census of India, 2001 iAnancial stability compels people to find education as a luxury

fla compact area of at | e78 s tand SHBt&‘ n%C%SB'tM' llnaaczegu%ten fSur}ds, 8ankllleéj bStglf[J tlax 6
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attitude of officials, low classes are some of the reasons that To find out the level of socieconomic condition in area of
damae the backbone of India's education system (Zedua, study.
articulated, 2019). All Indian states and the central government ] ] B )
are responsible for ensuring that all children get a comparabfe TO evaluate regional sustainability as a function of
standard of basic education. Unfortunately, increased access is €ducational status in the study area.
being gccqrpanied with a.dro_p i.n the quali.ty of eIe_mentary m MATERIAL AND METHODS
education in government institutions. The rise of private fee
charging schools, even for the benefit of slum children, is due t& mixed method research design employing bothlitiae
this, (Aggarwal,Y., & Chugh, S. 2003). Kudroli Foundation, inand quantitative techniques of data collection were used for this
their ehe tmparthnee, of EBduication in Developing study. This empirical study adopted observatibased factor
Countriesd, 2019), Efforts tmlyssimmwhichwé vdsded thd areas o stuely amd interadtedc a
eradicating poverty, promoting economic development andith respondent for collecting information. Total numlwdr
increasing the GDP of the country. Which helps to reduce infarstample selected was 30, for collection of data through well
mortality and increasing lifexpectancy of human. Educationisst r uct ur ed guestionnaire or p
an important investment in a country as it pays huge dividendsimple random sampling method. We have adopted the primary
School going children nowadays are limited to academics arfield data collection as well as the secondary sources of data
have little exposure of soft skills. The shéalth centre, collection. A satellite Image has been taken from google earth
according to the residents of that imy only offers pro, to the aerial view of the study area. Arc GIS software has
immunizations and ANC services. Residents of this communitigeen used to prepare the location map of the study area.
must go to Batra hospital in Tigari or Shivalik hospital in ) i i
Badarpur for any other health needs. It is a certainty, not a fadtor personal F_leld observation we went to these slums areas in
that people of this area will have easy accessetdth care Badarpur Delhi
facilities. There is only one stealth centre, and it is not fully Jai

. ; ; . . itpur
operational. In times of necessity, residents travel to prlvatg
health care institutions. The RMP charges varies. They charde Mithapur
pgtwgen 100 and 200 _doIIars. It covers thg cosheftablets, 9 JJ Colony Madanpur khadar
injection, and consultations. The bulk of residents may only use
the governmentun Dispensary and Mohalla health clinic. V. STUDY AREA
Pregnant women are delivered by the Ayah, who are sometim

: . i . , h n con ted in th lums Ar f B rpur in
trained and sometimes untrained. The residents of thisaegea %?udy as been conducted € Slums Areas of Badarpu

. X . . X lhi. B i historical istrict i h
involved in working furniture, tools, blacksmith and labours amge I. Badarpur is a historical town and district in south east

. ’ Flhi. Situated close to the Delhi Haryana state. Geographically
some people engaged in primary or secondary works. Some s locatel  a t the intersection of

them are worked in the thermal power station. Which is thei& mmonly known as the Badarpur Boarder. People from low

i ? i ) . . X
iﬁilljcrj(r::noifnlr;(;%r;\]ibmeﬁgrraeagfo'?htg ggﬁrhg{eﬁ’c g;l?ug?r?gl ome classes are concentrated in Badarpur and its adjacent
ger. P y reas. It is comprised of many colonies from the surrounding

household visited had four or more children demonstrate this. WNea This all area is inhadbil by the people come from the

w}s location, the ?ﬁlncﬁpt of;alrgil_y planning is Iefss pravalgg ates, like, Bihar, Uttar Pradesh, Madhya Pradesh and Haryana,
€ average monthly housenold INCOME ranges from K. c. There are around 1000 to 1500 families in this

to Rs. 15,000 rupees. These households' expenditures : : ;
typically 2025 percent higher than their earnings. Thesarrggr:ggllgocket. There is 9 1010 MCD School and 2 to 3 private

individuals are becoming increasingly reliant on loans from
local moneylenders and banks. S L TENR D0 Wi Study Area Map

Research Questions

1. What are factors accountable for loewél of education in
the area of study?

2. How the education development influences the region
sustainability in the study area?

Objectives of the study

1. To analyse the education status in the study area.

2. To find out the Causes of the low educatlenel in the
study area. Fig. 2. Satellite view of the studyarea.
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V. DATA ANALYSIS Average Family Income

Both qualitative and quantitative methods of were used in this
study for collection of information through a structured
guestionnaire. We have taken 30 sample sizes to comprehend
the level of education in the Badarpur slum areas ofiPielh
which 63% male and 37% female respondents, 63% were below
15, 33% were 125 and 3% were above 25 years old. The
family/household size is quite larger than conventional. Approx.
33% of families have above 5 family members, combined 53%
of families hae 4 or 5 members and 14% have 3 members in
their family. Some homes are highly congested and 5 to 6 people
living in a single room. The large family size of these slum areas
indicates the lack of nourishment and unfortunate quality of
education for theicchildren. The average monthly income of
households rangds5o0edwed®dume 80
family size and the lovincome level, they suffer lots of issues
related to health and education.

m. St 20 EAP MmN MA NN

M A ap e o 2 @S MPp N

People in these slum regions are mainly daily wage workers.
Around 57% of people are unskilled Labour, 20% have their
own small business and 23% are involved in other working Fig. 4. Monthly family income of the household
categories like.

Occupation Structure

Share of Family Members

20 U | ' '
Py
10 ’ I Daily Business Others
Wages
- 5

60
=
3

40 33 33 S 40
N

30 20 & 20
©
X

o

Percentage

Occupation

3 Above 5

Fig. 5. Occupation structure of the slum dwellers

Number of Family Members Education plays a fundamental roleBnonomic growth. Most
_ _ _ of the residents are unskilled labour which directly affects their
Fig. 3. Share of the family member in the household standard of living. The education level in this area is low and it

needs to be enhanced for betterment. As per analysis, 93% of

Carpenter, electrician, driver, etc. In the light of the abov?hese slum children are going to schaoll the rest 7% are
structre, the average monthly income of these slums dweller

is below 5000 which consi s{ogoutSOOFnotfnfoJ/lgd|8§cho%%u8t81arg|l}/con£%rb% ear |
50000000 monthly, - 28®0@aand 1 0@OTABLE 1. Level of qualification.

remaining 16% of people earn_abaove 15000

Level of Qualifications In percentage (%)

The occupation structure of the slums indicates most of

them are daily workers which means they have inadequatgPrimary Level 40

resources to expend on their child's education. The living Secondary Level 47

standards of these families are not adequate because on [@ d

average of 57% of inhabitantgé'a%tgve earned® less than 100
Also, the family size in these slums is high which directly | None 3

impacts their living concerns their low earnings. These slums area shows that 40% of childhave primary

school qualifications, 47% have secondary school
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qualifications, and 10 % have graduated and 3% are dropouts. It
is primarily due to the low level of family income or some
family matters. The dropouts students are working based on
daily wages to sustain their families.

The economic dilemma is the main reason why children do not
attend school. Only 10 % of students have graduated, which
means after secondary school education students cease the
studies and become involved in some work to gdivelihood.
There are very low higher education qualifications in this slum
area because of a lack of education awareness among slun
inhabitants, lacking income and inaccessibility to higher

Share of Enrolled Students in Schools

Private Both
Schools 7%

0,
13% Governme

nt Schools
80%

Government Schools - Private Schools = Both

education institutions.

Around 80% of the children astudying in government schools,

13% are in private schools and the remaining 7% householqig i
send their childrenbts to b%tai

illustrated above 80% of children in this slums area are studyi
in government schools. It is due to ligiple fees in comparison h
to private schools. Also, 13 % have enrolled in private school
because of additional income or some better living standartf
than children who are enrolled in government schools. And th
rest of the 7% are going to both schogbsernment as well as
private.

Fig. 6. Types of school in which student enrolled

h/ income gnd poverty  reductian. Children who
e

have
d lﬂgﬂe"r ducati(f'?nnofj mor8 rmboYt:fhlt qﬁalit)lse(aJ&aQid)r\

VI. SUMMARIZE AND CONCLUSION more economically stable, they will invest in things which make
their living better and more comfortable which influence the
In the Badarpur slums area, the seeamnomic conditions of regional sustainability.

people are inefficient. Poverty is an intimate part of these slums

dwellers. Therefore, the population of these slums are socialfEFERENCES

and ecoomically backwards. The majority of the population ism
dependent on the informal sector for their livelihood. More than
half of the population are unskilled labour or daily workers i.e.,

United Nations Human Settlements Programme -fdibitat), 2003,
https://unhabitat.org/sites/default/files/downleadnager files/
The%20Challenge%200f%20Slums%20 20Global%

57%. Also, the average -elasno0 on GO§ePORO0NPeRHuMa%Z0Rglemedis%2pa008pdl g o g 0

which is insufficient in contrast to a large family size. The-low (2]
level income of the household in these slums portrays the low
quality of standards of living. They encounter plenty of issues
regarding health, education, better environment, etc. 93% of
these slura children are enrolled in schools however, 80% thé3]
children are in government schools and 7% of children are
dropouts due to lack of income and food accessibility. 87% qﬁu
children have the qualifications up to primary and secondary
level qualifications. @ly 10% are graduated which shows the(s)
major dropout of students after secondary education it is
basically due to the lack of educational awareness, low level of
income, family issues, inaccessibility to higher education etc. [6]

Government should take initiad to raise educational
awareness among the slum dwellers and proper monitoring b
dropout students. Better educational infrastructure should be
provided in the school of slums area so more accessible g
educational resource utility. Unskilled labour slibube
upgraded to skilled labour, by workshop and professiondP]
training and generation of regular source of income so that their
income should be increased. A good education helps a child¥!
social, emotional, cognitive, and communication skills grow.
Educaion has positive effects on choosing better livelihoods,
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n easily give their services to their society. Good education
as always been said liberating for individuals of every
ackground, it brigs equality in society which determines the
tandards of living and a sustainable environment for their
8rosperity. Education is directly linked to economic growth and
play a vital role to achieve the sustainability in slums areas. It
further improves thetandard of living in the area. If people are
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Behavioural Finance: Understanding How Biases
Impact Decisions
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Abstract- Over the past many years, there has been extensiveby investors like Warren Buffet and George Soros who have
research and study on stock market investments from a rational pOintconsistentIy beaten the marlkst predicting human behaviour.

of view. A variety of ideas have been put apd developed in this
regard. However, they were all contradicted because humans cannot
be rational all the time. They are influenced by emotional and
psychological biases and use heuristics. The theory of behavioural
finance was put forward to cater to ¢h shortcomings in the
traditional or conventional models. Behavioural finance is an
evolving field that bridges the gap between neoclassical finance and
cognitive psychology.

Keywords rationality; behavioural finance; traditional finance;
efficient markethypothesis; decisiomaking.

I. INTRODUCTION

In contrast to economics, which focuses on decisions on what to
produce, how to produce, and for whom to produce, finance
primarily deals with investment decisions, working capital

decisions, dividend decisionand fund allocation decisions. s mi | ar | vy,

Stock price in USS

Fig. 1. Stock price relation with investor psychology.
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Similarly, the emerging discipline of behavioural financemeans to create and construct a portfolio of assets to maximize
addresses the difficult task of de0|s4mak|ng It takes into returns with the least amount of risHarry Markowitz
account the psychological factors that affect decisiaking  however, assumed that most investors areaiskse, rational
under uncertain conditions. DeC|S+01|ak|rg is a Complex and when preseed with two portfo”osy an investor will
activity. Behavioural finance provides a new perspective tenstinctively choose the one that has the greatest potential for
study the financial markets and also helps to tackle thgeturn while posing the fewest risks. It is reliant on variance

difficulties faced by the traditional paradigm. It provides mOde'SNhen it should |dea||y focus on risk. This makes it prone to
in which all the agents are not rational and there isnréar  contradictions.

errors and biases.

Il CLASSIFICATION

Financial markets can be classified into two categofries
Traditional Finance, also referred to as Conventional Finance
and newly emerging Behavioural Finance. According to the
traditional theories of the financiaharket, investors act in a
rational manner and all predictions that investors make are
completely accurate. The theories of traditional finance majorly
revolve around Efficient Market Hypothesis and Harry
Markowitz Model. It is based on the assumption thlatthe
decisions that an investor take are rational.

1%

The efficient market hypothesis (EMH) thedrput forward by Risk-Free

Expected Return

Tangency Portfolio

Best Possible CAL

—~ Efficient Frontier

e
o o [
Minimum Variance Portfolio
L
Individual Assets

-+ Maximum Return Portfolio

economist Eugene Famal ai ms t hat the maf*ket 6s current asset

prices accurately represent all the information availdble
meaning that thassets are efficiently evaluated. So, in theory,

Example Target Volatility

Standard Deviation

it should not be possible for an investor to outperform the
market. However, EMH has been challenged from time to time

Fig. 2
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1. LIMITATIONS OF CONVENTIONAL psychology, men are however more overconfident than
FINANCE women2].
A. INVESTORS ARE NOT RATIONAL V. EMERGENCE OF BEHAVIOURAL

Traditional finance is primarily based on the rationality of FINANCE

market participants, but this assumption is the biggest falbadk Ec onomi ¢ condi ti ons may di ff
of the theory, studied by various research scholars. THeuman psychol ogy is embedded a
rationality of an investor is analysed in an objective manner and\Naved Abdali

is asssesed on the basis of how accurately they use the o ) )

information that is available to them. The cyclical investmen{nVvestor irrationality has existed as long as the markets
process is, however, fraught with psychological pitfallshemselves have.

Scholars ‘have criticized 1 Ny §ohsklnit emRrigehce BrA hel feXd callell BeRaviolird K !

rational decisions. finance in several scholarly journals, business magazines, and

B. INVESTORS ARE EMOTIONAL even neighbourhood newspapers. The foundati of
behavioural finance, however, can be traced back to the
Traditional finance downpl aegbkteenthfcentury. mport ance of i nvest ol

emotions while making an investment decision. Totally . . , , ]
neglecting the fact that market agents operate dependingon th@id @ m  Smi t hos Th e or (8] ispackeMwith a | S
personal reference point is not apt because deeisaing [NSights that presage developments in contemporary

involves emotional components in every element of human “fé)_ehavic(;ural finance. It also prases leads that are yet to be
pursued.

C.INFORMATION MAY NOT BE ACCURATE _ , , _ o _
Thefield of behaviourafinanceasa scienceoriginatedin 1985

In the world of investing, there is nearly an infinite amount tdfollowing the publication of two articlesin the "Journal of
know and learn; and even the most successful investors do rieihance”[4] that discussedhe subjectivebehaviouralaspects
master all disciplinegl]. The conventional definition of an influencing stock price movementsand investor income.
efficient market is one in which the prices of financial asset&oldberg and Von Nitzsch (1999)estribed behavioural
generate and considers all of the information available. It argudimiance as financial markettheory that is behaviouroriented.
that every investor has unlimited access to informatiorutabo Daniel et al.[5]investigated invstor psychology and developed
market changes. If this was true, it would have been impossibéetheory behind the pricing of private information and the lack
to predict future market fluctuations. Therefore, investors do naif formal domain evaluation, both of which have a negative
always have all the requisite information for accurate deecisiorinfluence on longerm investment.

making. And, as it lends credibility and draws investors,

informational efficiency is necessary for the successfulV- COGNITIVE ERRORS: HEURISTICS AND

operation of markets. BIASES

D. INVESTORS HAVE DIFFERENT EXPERIENCE Regardless of howational investors are assumed to be, they
LEVELS often make financial decisions that are coloured by behavioural

biases that cause them to act on emotion or make mistakes
Another assumption that traditional finance theories make iprocessing information. There are many areas in which
that all investors have comparable level of competence arindividuals have inconsistent prefaces.
knowledgeand can easily forecast and time the market trends
based on their experiences and prior market performance. It Behavioral Finance Biases
false becausgast performance is not an indicator of future
success. Just like any complex problem, the future has too mai
unknowns to be gdicted.Investors can try to make predictions
and intelligent guesses but
sometimes turn out to be futile.

~

rate

Confirmation
bias

E. DEMOGRAPHIC FACTORS \ /_;?,L

Experiential
bias

Income, gender, age, background, religion, family etc are thi
various demographic factors ath are not considered in
conventional finance but play a key role in decision making

Mental
accounting

Familiarity
bias

Disposition
bias

when making investments. Many researches have been carri — B> walistrsetttojo
out for the same. For example, researches have claimed thau
overconfidence is a trait that is common to bothenaald female Fig. 3. Examples of behavioural finance biases
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The several biases and errors that influence the decisding : :

process incorporate loss aversion, regret aversion, cognitiv Loss Aversion Bias
dissonance, herding behaviour, limited attention, -over
optimism, familiarty bias, status quo bias, prospect theory,
ment al accounting, anchorin Gain /. 1l ers
fallacy, endowment effect. This paper reviews few out of them '

Value

A. THE PROSPECT THEORY

Outcome

The prospect theory claims that profits and losses are perceivi

differently. A group of illusions impact the decisiomaking /" Loss

process of individuals. It revolves around how individuals

manage risk and uncertainty. It argues that the people emphasi <> allstreetiojo
perceived gains more than the perceived losses and therefore,

the decisiormaking process becomes biased. Fig. 5 Graph depicting Loss Aversion Bias

A C.REGRET AVERSION

(h;;g:'lzss) I S O e When adecision is taken to prevent regretting an alternative
- option in the future, this is known as regret averdoh
proposed the first definition of regret aversion, stating that it
pushes people to avoid future regret. Regray be a powerless
: and unpleasant mood, and individuals will occasionally take
$50 i i
o 5 actions to escape it.
$50 Gains 5
45 4
4
c
g 35 Moderator
‘0
Disutility (pain) () Sl X T
" a 3 Low Financial Literacy
-
g o ~a—High Financial Literacy
Fig. 4. Graph depicting Prospect Theory g 2 B S mnliad
7]
The theory was formulated bpaniel Kahnemarand Amos 8 s
Tversky in 1979. In comparison to the expected utility theory £
thatprovides a way of ranking the acts according to how choice ! - -
worthy they are the pair claimed that the prospect theory Low Regret Aversion  High Regret Aversion

adequately described how decisions are formed.

B. LOSS AVERSION Regret aversion is a situation in which individuals surrender

In behavioural economics, loss aversion refers to th&king a risk and therefore making a possibly inect
phenomena in which individuals consider an actual or projectdfvestment commitment to avoid the unpleasant feeling that
loss to be psychotpcally or emotionally more unpleasant than could arisg8]. Due to regret aversion, investors avoid a market
an equivalent gain. For example, the anguish of losing $500 §at has recently created losses, even though investing deals may
frequently significantly higher than the satisfaction ofPbe mostreadily accessible.

dlscoverln'g the same amounhuma}ns perceive losses D. MENTAL ACCOUNTING

asymmetrically more acutely than simildenefits humans

perceive losses asymmetrically more acutely than similagental accounting is the collection of intellectual tasks used by
benefits. individuals and families to create, analyse, and manage financial

Humans perceive losses asymmetrically more acutely the‘q,ansactlonsThe principle of fungibility of money underpins

similar benefits The asymmetry is widely assumed to arisethe theory. This advocates that all moneyoants the same,

because individuals anticipate the pain of losing somethin lregardless of its source or intended e concept of mental
; . cip P 9 9 accounting was developed by Richard Thaler in his 1999 paper
outweigh the joy of acquiring [6].

Mental Accounting Matters[9]. He claimed that every

Fig. 6. Graph depicting Regret Aversion
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component of mental accountingiolates the economic F.STATUSQUOBIAS

principle of fungibility. ) . .

The term "status quo bias" was first coined by aedeers
William Samuelson and Richard Zeckhauser in 1988.
Samuelson and Zeckhauser discovered that individuals had a
disproportionate preference for decisions that maintain the
status quo in a series of controlled studies. Individuals choose
one of a knowrset of alternative choices with certain outcomes
in the canonical model of decisionaking under certainty.

Value [utility)

Losses U

Preference
Stability

Fig. 7. Graph depicting the influence of Mental accounting

Thaler noticed that while dealing with windfall situations such

as bonuses, tax refunds, lottery prizes, and birthday money, Fig. 9. Picture representing status quo bias

people frequently disregarded the fungibility idea. It indicates

that "gift money" that is not part Of a person's norma| Sa|ary |Th|5 Implles that if an inveStOI’ iS presented with a plethora Of
spent on lavish items that they cannot explain. As a result, falternatives, many of which areffiult and perplexing, they
Suggested that peop'e Shou|d treat a” their money equa”y a|are more I|ke|y to select the one that extends their current
spend windfalls the same way they spend regular income basarrangement.

on a systematic financial plan. Mental accounting, also, leads :I'"his happens because humans do not want the hassle of

r;i\ztjnrofgslto;algcyér\i/\ggc; Emtgih;enn(\fveeng%cfgl deggggjsg V;changing and the human brain is wired in a way to save time and
Y gerp brain capacity in the decisiemaking process.

feel obligated to make our original investment worthwhile.

E. COGNITIVE DISSONANCE G. ANCHORING

Amos Tversky and Daniel Kahneman proposed the anchoring
heuristic. The anchoring effect is the systematic influence of
initially offered numerical values on future evaluations of
6‘uncertain guantities, even when the numbers predeate
evidently arbitrary and hence unambiguously irrelevahie
anchoring bias is based on the notion that the first or initial
information regarding a product's pricing establishes an anchor
in our minds. All following information is viewed in light tiat
anchor.

Leon Festinger published A Theory of Cognitive $disance
(1957)[10] which has been one of the most influential theories
in cognitive finance. Cognitive dissonance is a mental conflic
that emerges when a person's actions and beliefs
inconsistent. Individuals alteringehr beliefs to hold onto their
past actions is the key feature of dissonance. It caus:
psychological problems and mental clashes in individuals whe
they discover that their convictions and suspicions aren't corre«
prompting them to make rash and impesfinancial decisions
to resolve their conflicting beliefs so that their thoughts once
again become linear and rational.

o
=

OMFORTING

Average Prediction
%

Caorrect Value

Fig. 8. Picture representing cognitive dissonance in people. Fig. 10. Graph depicting the application of anchoring effect on
market prediction.
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This is especially crucial in financial markets, where consumet§!
must evaluate prices and buy and sell on an everyday basis.

Anchoring bias is used biusinesses all over the world to
increase product sales. That is why all over the word, e

[6]

commerce portals would publish a higher price, then reveal ang
discount before finally mentioning the selling price.
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Abstract - In remote locations such as villages, islands and hilly system can be made operational for all the time. To keep the grid
areas, there is a possibilityf drequent power failures, voltage drops power nomn e gat i ve al ways, an appro
or power fluctuations due to gridide faults. Gridconnected \yhich is the combination of energy storage, PV, and load
;ir;i“’raeﬂiénﬁ)rgaﬁizﬁtign?n grem"%“lgczséfirt?sal""lrga%r?feer&?fmfg; s controls are presented in [6]. Cost of the battery storage systems

d is also decreasing over time due to the advancements in the areas

during grid-side falures. In renewable energy systems, solar . . .
photovoltaic (PV) power systems are accessible and hybrid PVO,f different battery technologies, battery charging and

battery systems or energy storage systems (ESS) are more capable@gcharging methods. In [7], various battery types such as
providing uninterruptible power to the local critical loads during lithium-ion, leadacid, aluminiuriiion, sodiumsulphur (Nas),
grid-side faults.This energy storage system also improves the systenflow batteries, etc. suitable for largeale PV ESS systems are
dynamics during power fluctuations. In present work, a Réttery explained and compared. Various discharge strategies are
system with D&side coupling is considered, and a power balancing presented for gridonnected hybrid P¥attery applications in

is proposed to transfer the power to grid/load and the pattery. Inthis[s] and different httery storage technologies suitable for
system, a SOE’“ power cgn?lltlolnmg/syster? ac.tds as ?‘Q |nhterface acr‘?]Isﬁasidential applications are also elaborated. In a conventional
PV source, battery and the load/central grid. With the propose grid-connected PV power conditioning system, the -anti

method, the system can operate in following operational modes: (a); landina f ill be i d f f .
in grid-connected mode during regular operation; (b) tharge the Islanding teature will be incorporated as a feature of protection.

batteries and (c) to operate in standalone mode during grid side faultsBut as mentioned earlier, itay be required to operate the PCS
and deliver power to the local loads. The proposed controls arein Standalone mode also when there are frequent disconnections
explained, and the system response is described with the help dirom the grid. In such scenarios, a power management system at
simulation results. a higher level of control architecture needs to isolate the grid
from the critical loads. Hyhdi PV-battery stations can also be
operated in standalone mode; hence it is possible to provide
I. INTRODUCTION power to local critical loads during griide faults or during
maintenance on the grid side. Such systems help in catering
Nowadays, there is an international trend toward modulagontinuous power supply in remote &ions which are not
structured renewable/distributed System COﬂCGptS in order annected to the central gnd or which are facing prob|ems of
reduce the costs and provide high reliability [1]. Solar PVregular power supply failures from the grid. Optimal design for

stations can reduce carbon emissions and provide clean enegpv + Diesel + Battery storage hybrid system is presented in
but may not be lde to supply the load requirements due tof].

sudden changes in weather conditions and when the solar

Keywords: battery; engy storage; MPPT; PV inverter.

irradiation is weak. The system remains in an idle state during Inverter

nighttime, which affects the utilization factor of the system

drastically. Hence there is muattention to battery energy > Cometer | ¢~ |
. . . AC

storage systems along with PV to reduce power disturbances in

the system, to improve the stability, for providing continuous i

power to the load and for improving utilization factor of the

system. In such hybrid RWattery statins, power is transferred
from PV array to battery and load during daytime and batteries
transfer power to the load during night time. The battery storage l
system also improves the system dynamics for sudden weather
changes [2,3]. Importance of hybrid Médtery stations and

LCFilter

operation strategy is discussed in [4]. A review of energy
storage for largscale PV systems, grid integration issues, P&.OMPPT Technique T
stability concerns and the selection of batteries is available in AC Volage Source

[5]. With the battery storage system in PV applara, the _ _ ) )
utilization factor of the PCS can also be improved since th&ig- 1 Detailed model of Single Stage P$ystem to Grid/ AC load.
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As conventional fossiluel energy sources diminish and PV system is simpler, more efficient and economical than its

i ncreases t he worl doés e n v i twosstage e cotingetpart; c tbenefore,r i is aviidely tgainiagc i d
deposition and global warming, renewable energy sources suabceptance. However, since all, the MPPT mint

as solar, wind, tidal, etc., are attracting more attenien synchronisation with the utility voltage, output current control
alternative energy sources. Among them solar photovoltaiwith harmonic reduction needs to be considered simultaneously,
energy (PV) is being widely utilised in small size applicationghe complexity of the control scheme is much increased [15].
and is most promising for research and development for-larg&his paper presents the implementation of a siatfige three

scale use, as fabrication of less costly photovoltaic devicgshase grieconnected PV system.

becomea reality. Solar energy is one of the major renewable )

energy sources and is available everywhere in varied quantitied. Photovoltaic model

PV panels do not have any moving parts, operate silently anghiq haner, utilizes a single diode solar cell to model the PV

ger;]eralte no h.em'ss'%n? Ané)therbadvar_wltage |'3 that $§| stem. It consists of current sourgedlong with an inverted
technology Is highlynodular and can be easily scaled to provideisqe in parallel to it, and a series and parallel resistence ie. R

the requi_red power for dif_ferer_lt loads [10]. Interfac_ing the P and R. The photocurrent and output current is given by
to the grid presents a quite different and challenging Scenarlﬂquations 1,2, and 3 [12]

because unlike the conventional system, the PV cannot be
directly connected to therig. A power conditioning interface
between the PV and grid is required to match the characteristics
of PV and the requirements of the grid connections such as
voltage, frequency, active and reactive power control, harmoniey § "0 § OA @B P 2)
minimization [11] have presentedork on dynamic modelling

of PVs which is required for designing appropriate interfacing

circuits and controllers for practical PV systems and to —_— =
investigate PV transient responses with change in solar 0 0YIY AgBp—— )
irradiance and operating temperature. The connecfitre PV
array to the grid is usually made with a voltage source inverter : ,
(VSI), and it may include intermediate EIIC converter, a WHere v is output voltage of PV system, Is presents cell's
transformer, or even both. The presence of allCconverter saturation currer_wt, N N§ are number of strings connected in
allows the PV panels to operate over a wider voltage range, wiP2rallel and series, q is the electron charge,Tks are PV

a fixed inverter DC voltage and a simplified system design. ofUface and reference temperatugellis the reverse saturation
the other hand, the DDC converter increases the cost and2nd short circuit current gfs the energy band gap of silicor, K

decreases the conversion efficiency at most operating pointsS the short circuit temperat.
[12]. Transformerless and high frequerignsformer |€vel, Kis the Boltzman constant.
topologies are mferred for avoiding bulky lovirequency

transformer but are usually limited to singlkease connections Rs
with powers of up to a few kWs. Hence, fe¥nversion schemes IVV\I
including a linefrequency transformer prevails in higher power

threephase systems, ramgi from few tens of kWs up to MWs

power ratings [13]. A two stage gr@bnnected PV system has Isc i
two control loops. The inner loop modulates the output currents /\ Rp

of the inverter, to meet the waveform and phase requirement. S.Z v
The outer loop determines the outmpdwer of the inverter D
according to the maximum power point of PV panels.
Conventionally, these two loops are realized respectively in two
stages of power conversion, one is a-DC converter with
maximum power point tracking (MPPT) control and the other i
a DGAC inverter [14]. In singlestage gridconnected PV
systems, both loops are realised simultaneously in one powBr Maximum Power PoinfTracking

conversion stage, thus, simplifying the system topology.

However, to maintain the sinusoidal waveform of output!he solar radiations change with season and during the day and
currents, the minimum rie period to change the referencehence it is difficult to obtain maximum power (MP) which
output power should be half of the grid voltage period, thus, thenforces the attainment of the MP the whole day and even under
outer loop here has a much lower speed than that of the inrféffanges in solar radiations. The PV system always works on
loop. To maintain the system stability, the MPPT method shoulgiPecfic value of voltage where global maximum ofVI

be modified to work at low spdeDue to the utilisation of only characteristic is acquired. From the/ Icharacteristics it is

one energy conversion stage, the sirgjigye grieconnected €Xxtrapolated that for any specific operating point; MP output can

o )

Fig. 2 Model of PV cell.
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be obtained from the solar panel and is called the Maximur

Power Point (MPP)On the knee of-V curve of solar panel lies, e
the MPP. From here it is inferred that on th¢ turve of PV r
cell a point called MPP always occurs on the knee point of th i
curve where the generated PV power is maximized. The positic J

of MPP changes consténtat every instant of time as the "
temperature and irradiation changes [9]. Here, perturb an
observation method is employed for obtaining this MPP poin III_'
and is similar to hill climbing algorithm. This method is most I
widely adopted for industrial applicatis due to its robust pr—
convergence for MPP. Knowing the direction of sun radiation:
the output voltage changes thus, adjusting the duty cycle of tt
converters. Instead of two cases to follow, there are four cas
to follow, and are represented by flow dhargiven in figure 4. s

=

radance 0

LCFitr
Neasue

Neasuet

Start

Sense Vpv(k)and I pv(k)
Ppv(k)=Vpv(k)*Ipv(k)
Ppv(k-1)=Vpv(k-1)*Ipv(k-1)

~Vov(K)-Vpv(k- . . . .
gz‘;gx((k;_;’gvv((k_ll)) Fig. 4. Detailed model for Single Stge PV Grid connected system

for AC supply

The model shown in figure 4 is simulated and the output of PV
system i.e the current output and power output of the PV module
NO

NO

YES obtained are presented in figure 5(a) and 5(b). The Perturb and
observation technique ismplemented for obtaining the
maximum power output from the PV module. The voltage
obtained from P&O technique is presented in figure 6 when the

Increase Decrease — - voltage waveform is filtered using capacitive filter. The three
Lo et operating wang phase ac source provides the voltage Vabceptes in figure
9 a4 voltage WD i . L

8(a) and the zoomed view of the ac voltage is shown in figure

! ! ! ' 8(b). The AC current from the PWM inverter when supplied to

(s ) grid consists of two components i.e. direct current and

quadrature current which is filtered using three phase L€? filt

Fig. 3 Perturb and Observation Technique for MPPT. which is depicted in figure 9(a) and 9(b). The thpbase ac

current supplied to grid is presented in figure 7.
I. SIMULATION RESULTS AND

DISCUSSIONS oF . . e

To evaluate the performance of PV system and the effectivene:
of its control strategy, a detailed model of 200 kW PV system is L
constructed andimulated in MATLAB-Simulink. Simulation '
diagram of grid connected solar PV system with MPPT
algorithm is shown in figure 4:he various parameters used for ;
simulation are given in Table 2 of the Appendix. The grid is : | ]
represented by a balanced thpmse source. Simulation — :
results have been presented for the PV system under norm;
operating conditions with and without variation in solar s .
irradiation.

The current and-V characteristic of the PV device depends || |
upon the internal characteristics of the deyiRs, Rp) and on
external influences such as irradiation level G and temperatur
T. The solar system with fixed and variable irradiance provides | TR TE— ‘ A FR—
the current and % curves which are presented in figure 5(a) Tiense

and 5(b).

Fig. 5(a) Current output from PV module

D7Dz



MSIT Journal of ReseardhSATYAM Vol. 10(2021-22) | ISSN: 23197897

T T T T
s
RN
Y
v
a1y
'
'
N '
o 1
o
E ni g
oM > 02
11 £
i ®
i"\“‘]\ i
I
i 4
J Y]
1l L
10ofy >
! ¥
Nl
N
il
I I 1 I I I L
' " 0 " 08 | 1 T 18
Timein

- , it | . Fig. 8(b) Three phase AC voltage from the source
I I T I I
] ]
s .
(11 4
i =4 8
) Toxhe uH 1
Fig. 6. Output voltage from the PV module
i+ i
A2E | | | | | | | | 3
) 0 [} 0 (1] | 1 14 16 L& 1
Time insec
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" J | . CONCLUSION
i ‘p’” it ’nl[l!vu ity i Eli”llll" it ,!'|||| i 'lill i "'ll:ll . . .
* T by i ”"""‘Jl it This paper presents the modeling and control of single stage
‘ i threephase grieconnected photovoltaic system. A thlomp
y ‘ control scheme is used to control the power delivered from the
‘ ! ‘ ! ‘ \ \ PV system to the utility grid. The MPPT control and the output
: : W B e BB B8 : current control is realized simultaneously in one power
_ conversion stage thus simplifying the system topology, however
Fig. 8(a) Three phase AC voltage from the source increasing the control complexity.
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Shaily Malik !, Sahil AggarwaP, Yuvraj Gupta 3, Vipul Goel*, Vedansh Varshney
1.2:345Assistant ProfesspDept. of Computer ScienddSIT, Janakpuri, Delhi, India

Abstract| n todayodés 24/ 7 competiti va vanpsinple, Ul [18] tthmake the website useefrendlys and y
for people to be updated about the latest news happening inside offivides the news into 7 different categories so that it becomes
world. Herecomes the role of fiNews QQgef®rthe isertSread thé defd tRey &ciI§ Waht to. It also
everything you need to know about NewsDose. [1] provides an easy mechanismsave news locally and to share

. INTRODUCTION it to friends and famlly
NewsDosdfttps://newsdoseweb.netlify.apjE a platform built 1. KEY FEATURES
usingreact.j$9] which provides you daily news in the form of
quick bites for abslutely free.NewsDose is here for you, No ads potal as VA e time
showing news bites in 7 different categories like health, free
entertainment, sports, technology, etc. from 13 different
countries, that too up to 1 week older!

Not only that, it has more features like:
News from _ Read latest news
ﬂ Text—to—speech 13 countries anytime,anywhere
1 Sharenews with friends on different platforms
1 Save news locally for future references
Easy t
Zz)étt;icol"; Easy use sav?;é’hgre

news

Fig. 3 Key Features of NewsDose

1 Read latest news anytime, anywhere

News from 13 different countries divided into 7 different
categories

Fig. 1 NewsDose Logo Life time free

Il. EASE OF USE

NewsDose Home Rusiness Frterainment Heakh Scierce Sparts Terhmology $a futo (indis) v

No advertisements at all
Easyto use Ul
Easy to save/share news

Top Headlines

Installable as PWA and works offline

= =4 -4 -4 -—a -2

Supports texto-speech

V. RELATED WORK AND COMPARISION
WITH OTHER NEWS PROVIDERS

m';‘ mm,:m"de, grnted Famous native news apps like Inshorts, Aaj Tak are either paid
e or contains a lot of advertisements andoadse need to be
updated very soon as they use their own writers and editors for
maintaining and updating the news regularly.

Watch LIVE | Astronauts conduct first
spacewalk eight months after helmet
incident - India Today

© 0 < @8 « [ <@
On the other hand, NewsDose ulsiesvsAP[10] which updates
Fig. 2 NewsDose Website the news in a regular interval
require any writer or editor to keep the news updated. Also,
Using NewsDose is as easy as to open a website in a browsemnBwsDoseworks on a model using which it manages to show
can be visited independenttbe device the user has. It providesthe news to the users for free and even without advertisements.
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NewsDosd The News App

As compared to other apps, we also have a simpler Ul as it b.

doesnodt
news even when he/she is offline.

¢ aahatl. &Ve aso managge @ show user the

WHY NEWSDOSE ROCKS

FEATURES OTHER WEBSITES

MongoDB Atlas returns stored news to the
server and saves the news locally.

Server returns the storedws to the user as
response.

3. Cron operations [14]:

NEWSDOSE

Life time free

24/7 Support

No Advertisements

Text to Speech

Offline Mode

X | X | X | X

Upto 1 week Older
News

a.

b.

C.
VL.

Fig. 4 Comparison with other news providers

V.

User

rLO
2a

HOW IT WORKS

Every hour, the NewsDosecron sends request
to NewsAPI server for latest news.

News APl server returns the news as

response.

NewsDosecron updates the stored news
inside MongoDB Atlas as well &d¢ewsDose
server.

PROBLEMS FACED AND THEIR
SOLUTIONS

NewsDose use the NewsAPlunder the hood to provide the news

to its end users.

But ,
peopl e

News AP I i s

And i n
and

pai dé

without any money

theNewsAPI either, we use it free tier plan.

But, NewsAPI

doesnot

uptol week

NewsDose

> MongoDB
Atlas

Server < B

Cron

eg
qe

NewsAPI
Server

al so,

only provides 100 requests per day for free and
show ol der news tooé
older news independent of how many times

someone visits NewsDose? This question cania apr minds
and

we thought it wonot

but then came a brilliant idea of using a proxy server in between
NewsDose and NewsAPI to solve our different problems.The

rbG

problems we faced and their solutions:

9 First problem v faced was dealing with CORS, NewsAPI

Serves ne

ws to only localhost for free. The main reason to

create the proxy server was to solve this problem.

=

Another p

roblem we faced was only 100 requests available

per day. To solve this we generated multiple ABlkand
stacked them together to increase the daily limit of requests.

1 But as we created a proxy server and stacked multiple API
keys, we saw another major issue, which was performance.
The proxy server added in between caused the request
making process toslow (~45 seconds). To deal with it,
we changed the functionality of our proxy server. Now

Fig. 5 Working of NewsDose
User requests news from NewsDose server.
Server operations:

a. If news ispresent in the server locally, the
news is sent to the client as a response, else
requests news from MongoDB Atlas and next

steps are continued.

instead of redirecting the requests, we saved the news inside

the local storage of our server and then served news from

there, which solved the performance issue.

Just saving the news to the server storage was not enough,
we also had to update the news so that the end user sees the

latest news.So we setup another cron server which updated
it the stored news every hour by fetching latest news from

NewsAPI.
1

But since tle local storage of the server is not persistent, we

D21Dz
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were not able to save the older news. To save the news, &
used MongoDB Atlas[11] which eventually helped us save
older news. 3]

1 Being a website, NewsDose was not able to load when user
was offline. To solvehis issue, we used Workbox [13] .
inside a service worker to cache the website and the newt

Sangeeta Ruth, Srividhya Raghavan S$nrithi J,Saira Banu. 2016.
AiSpati al Preference Newsf eedSystem
IJCSITS, Vol6, pp. 24

Carlson D (2003) The history of online journalism. In: Kawamoto K (ed.)

Digital Journalism: Emerging Media and the Changing Horizons of
Journdism, pp. 3155

Boczkowski PJ (2010) Newspaper culture and technical innovation:
American newspapers approach their digital future, 12805. In:

and update the cached news every time users loads the latest Neuman WR (ed.) Media, Technology and Society: The Challenges of

news.
VILI. FUTURE WORK 5]

NewsDose is awesome, but we aim to make it even better in the

Digital Convergence. Ann Arbor: Universityf dichigan Press, pp. 22

38

ChanOlmsted S, Kim Y (2001) Perceptions of branding among television
station managers: An exploratory analysis. Journal of Broadcasting &
Electronic Media 45(1): 791

coming future. [1] [6] Bentley, C., B. Hamman, J. Littau, H. Meyer, B. Watson Bn&Velsh
We will add features like: I(3I§ggir?g,7c)itizenc;hci:plart1dIthé Igu?ure oJf I\?Iel:ji;, Bpe.l—ZISSI) smi A case
1 User signup/login for more personalized news. (7] Elo czko ershkt iR, Ph-TJ iU ( 2d0V8h2t)W '?'/I_Thtl \t/ev t?e ve
1 Regional language support. ewspapers: at Research Tells Us an at We Mig ant to
' Uptol month older news. I\K/Irc]e?j\?la(? éociaILI thapiIF\(j andAC.onsela&erfct\e/srofol(‘ijT:,l ppgﬁr;od Soo v
1 More detailed news and advanced searching. [8] Haris Ali Khan fiYoutubero Code With
1 Notify users when latest news arrives via push notificationg9] https://reactjs.org/docs/gettirgarted.html
1 Data validation of news. [10] https://newsapim/docs
1 Improve the overall performance of the website. [11] https://www.mongodb.com/atlas

[12] https://getbootstrap.com/docs/5.1/gettBigrted/introduction/
REFERENCES [13] https://developer.chrome.com/docs/workbox
[1] Brijesh Joshi, Nehal Patel, fAnd[d4 hitps//www.npmjs.com/package/cioner nati onal Journal

Applied Engineering Research ISSN 09%%62 Vol 13, Number 11
(2018) pp. 931®315

D22Dz



RGB Image Encryption Algorithm Baseih DNA
EncodingandChaos Map

Parul Chaudhary

Assistant Professor
Maharaja Surajmal Institute of Technology

Abstract- Based on the peculiarities of RGB images, a new approachmolecular biology to do computations. The field of DNA
is given for encryptinghem using DNA encoding and a chaotic map. computing, &0 known as biomolecular computing, is one of

The method begins by utilizing a DNA sequence matrix controlled byhe many subfields of computing that are rapidly expanding.
Logistic to encode the RGB image's red, green, and blue components.

Next, it uses DNA addition to combine the R, G, and B channels, andAll data in today's electronic computers are represented in a
last, it wes the DNA sequence matrix's complement to do apinary manner, according to the prevailing theory. On the other
e o ounss . o b pesmenand, DNA sequences s *cods” hat cary mearing under
gre recovered by’rebuildingytphe impage pixels’dis’rupted by thepLogisticthe notion of DNA coding. Sm.ce each .c.)f the. four bases in a
chaoic sequence. DNA sequence takes up two bits, we utilise binary nu_merals to
describe the sequence. Based on the complementarity between
Keywords i Chaos Map, DNA Encoding, Encryption, Matlab, 0 and 1 in binary systems theory, may deduce that 00 and 11
Verilog. and 01 and 10 likewise complement. Since the digits 00, 01, 10,
and 11 cover the four possible bases, we have 24 different
. INTRODUCTION possible encodings. Because DNA bases are related in a
With the proliferation of modern computing power, digital complementary fashion, only eight of the possiblertty-four
images have found numerous applications in many spheres @ding permutations meet the notion of complementary base
human endeavour. However, as more people hasgsado the pairing.
internet, the security of photos is substantially compromise
making image encryption the most efficient method fo
transmitting images securely.

(:]ust to provide one example: According to the first encoding
rule, the DNA sequence that corresponds to the value [0
0111010] in a binary picture is [A TGG]. Similarly, the
Chaos occurs when an otherwise predictable system behaw#gcodng sequence for [11 0 01 01 0] follows the seventh
erratically. A chaotic system is chatezed by its ergodicity, encoding rule. The suggested approach uses a random number
boundedness, and sensitivity to beginning circumstances. Asggnerator to select encoding and decoding rules from a pool of
result, the chaotic system may be used for picture encryptigtight, with each rule being mapped to a distinctsgion of

while still satisfying some safety standards. Many academithe (0,1) interval,

papers warn against the use of encryptioorilyns comprised . . .
of a single chaos map, despite the fact that chaotic encryptic% The addition and subtraction operation of DNA
algorithms that use orgimensional chaos maps, multi sequence

dimensional chaos maps, and ultiienensional chaos maps all ¢ jmplement matrix computing for the R, G, and B components
transform the image's pixel position and pixel valuesrmilar 5 pnA sequences, we employ the DNA addition operation. As
ways. a classic illustration of how sophisticated chaotic behaviour may
emerge fronextremely simple notinear dynamical equations,
the Logistic map, a polynomial map (equivalently, recurrence
relation) of degree 2, is commonly referenced.

DNA cryptograms take use of biological technology by
encrypting data using DNA as the transport.

Il CONCEPTUAL UNDERPINNING OF THE In a major work published in 1976, biologist Robert May

SOLUTION popularized the map as discretetime demographic model

The DNA addition operation is carried out using the DNAComparable to the Logistic equation developed by Pierre
sequence's encoded matrix, and the picture enorypis Francois Verhulst. The most popular chaotic map is the one

implemented using the Logistic mapping function. dimensional Logistic map.
A. DNA Encoding M. LITERATURE SURVEY
DNA computing is an alternative to typical silicbased A An enhanced DES and chadsased technique for

computer technology that makes use of DNA, biochemistry, an@igital picture encryption, 2009
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Several researchers, including Zhang Y&mg, Liu Wei, Cao encrypting RGB images that avoids the flaws of both single
Shuiping, Zhai Zhengun, Nie Xuan, and Dai Wali, have  chaos and DNA encryption by circumventing the latter through
studied the effects of combining several types of pieturebiological experimentation. In order to encrypt photos, the
encryption techniques. As for their approach, it uses a logistiproposed approach uses DNA addition to first scramble the
chaos sequencer to generate a pseaddom sequence, applies pixel values of the R, G, and B components of the images. Using
it erratically to the RGB channels of a picture, and then encryptolour pictures for encryption is straightforward, and the
it twice over using an improved DES. The speed and safety ekperimental findings demgtrate that this approach is robust

this algorithm's encryption were both excellent. against a range of assaults, making it an excellent choice for use
i . . in insecure communication. Flowchart of an Image Encryption
B. A secure imge encryption method based on a chaotic Algorithm.

logistic map, 2006.

An image encryption approach based on a chaotic logistic me¢ ’ Origimal RG.B (:D_NA
is presented by N.K. Pareek and Vinod Patidar. Using &3it80 RO Inages code

external secret key and two chaotic logistic maps, this resear
present a new strategy for encrypting images. By assignin E
distinct values to each bit of the external secret key, we can u %98
it to generate the beginning conditions for both logistic maps
Furthermore, eight distinct operations are employed to encry, L,,f;},;ﬁm e
the pixe of a picture, and the conclusion of the logistic may L imaes |
determines which operation will be utilised for a given pixel. Tc
make the cypher more secure, the secret key is changed al
encrypting each block of sixteen pixels. Experimental,
statistical, and ke sensitivity testing all corroborate that the Fig 1: Image encryption algorithm flow chart
picture encryption system is a safe and effective means %f
transmitting encrypted images in real time. '

Logistic
map
S(x)
L O101100 ..
L 10011101

.. 11000011...
L 01011001,

Logistic

complement

Algorithm Description

First, we performed an R, G, and B separation on the RGB
picture. Second, we convert the R, G, and B channels to DNA
code to generate a matrix of three DNA sequences; then,

values, we first do a permutation transform and then a nonlinef#'¢€ DNA sequence matrices soramble the pixels of the
map. A breakdown in encryption caused by an image®arious components and complete the DNA sequences with the

resemblance to itself or other visual psychological features. New, disordered sequences. To finish, we'll decode for three
pictures in grayscale, and then use a Logistic chaos map to

D. An Image Encryption Method Based on the Chaotic wreak havoc on the pixels in each of those imagée final
Domain, 20®. step is to combine the R, G, and B channels to produce

Inspired by the idea of increased privacy provided by multipl%nlg%f)tfd RGB pictures. The algorithm’s block diagram is seen

systems, Huan@eiXiao and Gudi Zang suggested a plan that
makes use of two chaotic systems. A random sequence $pecific phases in the encryption procedures are as follows:
produced by utilising one of the chaotic systems. Then a ) _ )

threshold functia was used, turning the chaotic sequence into irst, we take an-8it colour picture A(m,n,3) as inguvhere
binary flow. A permutation matrix was built using the second™ and n are the image's row and column dimensions.
chaotic system. To begin, the binary stream has been used

keystream to randomly alter the pixel values of a simple pictura&—g
The second step wato encrypt the revised picture using a
permutation matrix.

C. A Method for Securing Images using Random
Numbers:2004

)aDecomposing the RGB picture into R, G, and B matrices,
en encoding each component independently using the DNA
encoding rules chosen using seed keyl (key1 is a random figure
and keyl 2 121;)3 yielding three DNA sequence matrices

V. RESEARCH GAPS Ar(m,n 4), Ag(m,n 4), and Ab(m,n 4). (m,n 4).

DNA encryption approaches are still not effectively (3)For the DNA sequence matrices Ar(m,n 4), Ag(m,n 4), and
implemented in the encryption sector due to issues such as hithe, we perform an addition operation utilising a DNA pseudo
gh costs of experimental equipment, complicated operationgperation (m,n 4)

anda lack of familiarity with the biology involved. For step (4), you need to producehaotic sequence of length |

\V2 PROPOSED SOLUTION 14 m n 8=2. By using Logistic Chaos with g0 as the starting

. . point and |0 as the system parameter.
Using DNA encoding and a chaos map, we offer a method for
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(5)The DNA matrix is supplemented but otherwise unaltered. boost security, we incorporate a ctiasystem to disrupt the
i value of the pixels. Thus, the security of the algorithm is

Based on the output of step 5, and using the DNA map rulgfstermined by the chaotic system and the DNA operation to
chosen ging the seed key2, step (6) achieve a certain security, and has the dual security. Suitable for
fse in RGB picture encryption, the simulatiexperiment and

ults demonstrate the algorithm's efficacy, simplicity of
gnplementation, vast secret key space, and effective resistance
0 exhaustive assault, statistical attack, and so on. The technique
also has some usefulness as a standard by tehinkasure the
security of encrypted video, audio, and other forms of
(8) Create R 00, G 00, and B 00, three new matrices, byultimedia.

erforming an exclusive or operation on ¢ with R 0, G 0, and . . .
8_ g P %he proposed algorithm's speed performance is not optimal;

however, we use a mathematical model to simulate the
To decrypt colour pictures (RGB) that have been encrypted, stgtgorithm in an electronic computer; and with the advancement

(7) Create a chaotic sequence c of length m n using a Logis
chaos map system with g1 as the beginning value and I1 as
system parameter. The transformation from a humeric vector
0) to a binary matrix (c, 0) is accongiled by mapping the
elements of ¢ from (0,1) to (0,1,2,...,

(9) isto retrieve the RGB values. of DNA chip technology, it is not difficult that using ultarge
scale parallel computing power of DNA computing to
VI. EXPECTED OUTCOME implement the algorithm, the time cost is negligible.

The suggested method has a huge secret key space and 'ﬁ@FERENCES
secret key sensitivity, as would be seen from the results of a

simulation. As a result, it is well suited for RGB picture 1] Chong Fu, Zhiliang Zhu, A Chaotic Image Encryption Scheme Based on
ti d ithstand h ti It and statistical Circular Bit Shift Method, The 9th International Conference for Young
encrypuon and cawitnstand exnaustive assaull ana statistica ComputerScientists. (2008) 3053061,

attack. [2] Sun F, Liu S, Li Z, LU Z. A novel image encryption scheme based on

B lovi DNA  additi fi th t spatial chaos map. Chaos Solitons Fractals 2008;384631

y empioying a _a iion opéeration, e_ sugges e_q?,] Vinod P, Pareek NK, PurolitG, Suda KK. A robust and secure chaotic
approac_h would effectively _remove the spatial domain "  standard mapased pseudmndom permutatiosubstitution scheme for
connection between the RGB image's pixels; furthermore, to image encryption. Optics Commun 2011;284:4381
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Abstract- Pose detection is an active area of research in the field ofhuman behaviour. Posture estimation is by no means an easy
machine learning and offers several redife applications. Pose can  task because strong articulations, small and barely visible joints,
be defined as the arrangement of human joint§ in a specific manner. occlusions, clothig, and lighting changes make this a difficult
the localization of human jongs or predfined landmerks in imageg ProPlem: Several different models can be chosen from to
erform posture estimations. These incliid®epen pose, Pose

and videos. There are several types of pose estimation, includini | d
body, face, and hand, as well as many aspects to it. In this project, wi et, Blaze Pose, Deep pose, Dense pose and Deep cut.
I. LITERATURE REVIEW

will try to develop one such application and get out hands dirty with

pose detection. We learned about pose detection and several models

a”dd”fu[]a'”r‘gt""or'l‘s thaat ?a” Ee used for posde detection. n’l blaze posgeyeral recent stuels have used various neural networks like

model shall be selected for the purpose and its pros amisawver — na conyolutional Neural Network, Recurrent Neural Network

other models shall be taken into consideration. In the end, acla55|f|er[l] to facilitate pose estimation and detection. Choosing anv one

will be built to classify work out poses using the support vector p ) 9 . y'
model over another may totally depend upon the application.

classifier from the sklearn library. We will build our own dataset for -
this purpose which could further be ¢snded easily using more After a thorough study of rearch studies, we found out about

images. Human Pose Estimation (HPE) is a way of extracting the how the classical approaches failed to capture the geometric and
pose of the human(s), usually in a form of a skeleton, from a given motion information from the human body whereas, the neural
input: an image or a video. It's a fascinating and a rapidly growing networks excelled at it [2].

field of research that finds aplications in a variety of industries.

Some of the most common use cases for HPE include sports/e decided to proceed with the CNN based model, MoveNet

coaching, computer games, healthcare, and more. Lightning madel for multipurpose pose estimation of our
project. This model comprises of three models: the backbone
. INTRODUCTION layer is made up of MobieNetV2 model [21], the feature

With the everrising rate of digitalization in the modern age, extraction layer is composed of a Feature Pyramid Network [22]
numerous aspects of our lifebe it visual, auditory or even and the prediction heads is conged of a CenterNet model
emotional aspects, they are all being stored digitally 23]

computers.

In theory, this is supposed to help in improving our qualfty
life and to an extent, it does exactly that but there is always roo |
for improvement and innovation. Human Posture Estimation i
one such aspect which involves machine learning. It has be:
more prominent in the recent years with smartphones becomil
more accessible to the masses and social media applicatic
getting immensely popular. Human Posture Estimation i
defined as the problem of localization of human joints (or key &%
points - elbows, wrists, etc) in images or videos. It is alsa
defined as the sezh for a specific pose in space of all
articulated poses. In traditional object detection, people are on
perceived as a bounding box. By performing posture detectic
and posture tracking, computers can develop an understandi
of human body language.

However, conventional posture tracking methods are neithe
fast enough nor robust enough to occlusions to be viable: Hig
performing reatime posture detection and tracking will drive
some of the biggest trends in computer vision. For examplefFig. 1. MobileNetv2 semantic segmentation visualization results
tracking thehuman posture in redime will enable computers on PASCAL VOC 2012 [21]

to develop a finegrained and more natural understanding of
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COCOAP

—®= CenterNet(ours)
FasterRCNN
RetinaNet

computer vision. To fully utilize the model in majority of
reatlife scenarios, it needs to be capable of distinguish
between multiple subjects when they are present before the
screen. If there is occlusion, then there is no realistic way
to remedy as far as the model is concerned but in such a
case when there are multiple people in front of the camera
and there is no obstruction whatsoever, then the model
should be able to perforen accurate pose estimation on

each of them. This is an important detail which often gets
overlooked in a good number of studies related to the field
of human pose estimation.

YOLOv3

2 T T T 1
0 5 10 15 20

Inference time (ms) 1 Majority of the papers related to this field concern

themselves with single pgn pose estimation, which is a
vital part of the study but most applications of pose
estimation would benefit if one delves deeper into the world
of pose estimation and trains a model capable of performing
pose estimation on multiple people.

Fig. 2 Speeéaccuracy trade-off on COCO validation for real-time
detectors. The CenterNet outperforms a range of statef-the-art
algorithm [23].

This Also, the factors like running time, size of the model, and
ease of implementation can be various reagonshoose a
specific model. So, it is better to know your requirements fronq]
starting and choose the model accordingly [3]. There are three
types of models using which we can model the human body and
hence facilitate the pose estimation. The skelesednodel,
contour based and volurbased model [4]. We are going to use
the skeletorbased model (obtained using CenterNet model).
The reason behind choosing the skeletonbased model is that, we
are keen on obtaining the kppints of the human body joints

for which this is the best possible technique based on our V.
research [5][23].

Moreover, if the camera relies on software level
implementation of focus detection and noise reduction then
it can cause problems with the pose estimation. While most
modern cameras opt for a hardware level implementation
of the said functionalities, if we aim to aehe wide
compatibility with the model then integrating those features
would be helpful in the long run even though it would be
time and resource consuming.

METHODOLOGY

A. Data Research
For obtaining the kepoints of the human body joints as per the . _ . )
skeleton model, we are going to use a library called media pipB©S€ estimation can be done either in 2D or in 3D. 2D pose
Media pipe is an opesource crosglatform frameverk for estimationpredicts the key points from the image through pixel
building mult-model machine learning pipelines [6]. It can beValues. Whereas 3D pose estimation refers to predicting the
used to implement cuttirgdge models like human face threedimensional spatial arrangement of the key points as its

detection, multhand tracking, hair segmentation objectoutput. The classical approach to articulated pose estimation is
detection and tracking, and so on. using the pictaal structures framework. The basic idea here is

to represent an object by a collection of "parts" arranged in a
The detection work can be done bath# 3d image/video or 2d deformable configuration (not rigid). A "part" is an appearance
image/video. The OpenCV captures what is being tracked by themplate which is matched in an image. Springs show the spatial
camerainreal i me [ 7] . So, wedll bcennedtiore Ingveerg parts.i Whan parts arel paiamepetized. by
OpenPose is an opaource reatime system for mukperson  pixel location and orientation, the resulting structure can model
2D pose detection, including body, foot, Harand facial articulation which is very relevant in pose estimation.
keypoints [8].

ob4 120 0. nose 17. left_pinky
. . . . R SR 1. left_eye_inne 18. right_pinky
For multi person pose estimation and detection, we propose a o 2 @n,,gz " 19 :'e(‘:f,uf)d'zx/
extremely lightweight yet highly effective approach that builds - , SN a7 3lefeyeouter 20 rightindex
upon the latest advancements in human detection and vide, [ BN B oo © f{;ﬁ\“'::ﬁ::b
understanding. Our method operates in-stages: keyoint = " ® 7 6 right.eyeouter  23. left_hip
estimation in frames or short clips, followed by lightweight ;1*;;T°:;r ;‘; I”e?:“k—:;f’e
tracking to generate kegoint predictions linked over the entire s s v 9. mouth_left 26. right_knee
video [9] 10. mouth_right 27. left_ankle
- 11. left_shoulder 28. right_ankle
12. right_shoulder 29. left_heel
I” SCOPE 13. left_elbow 30. rig
' 2 ght_heel
A A A ) A 14. right_elbow 31. left_foot_index
1 The idea of representing real life objects in general, and 10 27 15. left_wrist 32. right_foot_index
% 5 e 16. right_wrist

particularly, human pose as a dgnapf parts has been a

fascinating topic of research since the early days of

Fig. 3. Pose model for MediaPipe holistics
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Pose estimation utilizes pose amiéntation to predict and track estimation can be Uised, we can divide our project into two
the location of a person or object. Accordingly, pose estimatiopartsi

all ows programs to estimate spatial Bosi tions (fiposeso)
body in an image or video. In general, most pose estimators ate Singleperson Pose Estimation

2 steps frameworks that detectian bounding boxes and then
estimate the pose within each box. The classical pipeline has its
limitations and Pose estimation has been greatly reshaped by

Multi-person Pose Estimation

CNNs . With the introduction of et
research on human pose estimation begashift from classic
approaches to Deep Learning. Most of the recent pose
estimation systems have universally adopted ConvNets as their
main building block, largely replacing hawdafted features and
graphical models; this strategy has vyielded drastic
improvements on standard benchmarks. There are three types of
approaches to model the human body:
1. Skeletonbased Model
2. Contourbased Model
3. Volume-based Model
For pose estimation, we would be making use of Skelgased
Model.
Fig. 5. Single-person pose estimation using skeleton model
Human Body Models
Fig. 6. Multi -person pose estimation
Skeleton-based Contour-based Volume-based
model model model To make the flow of project more streamlined we divided the

project into two modules, each of them dealing with each of the
Fig. 4 Human BodyModels said two parts.
Pose estimation operates by finding key points of a person g€ first module would be related to singleperson pose
object. Taking a person, for example, the key points would pestimation and it would serve as the groundwork for second

joints like the elbow, knees, wrists, etc. There are two types gprodule considering the fact that research done for the first
pose estimation: mu,thbose and sindle pose. module can be extensively used in the second one since multi

person pose estimation is by and large an extension of single
Single poseestimation is used to estimate the poses of a singlgerson pose estimation.
object in a given scene, while mutdose estimation is used

when detecting poses for multiple objects. C. Model Training

B. Data Analysis i. Single-person Pose Estimain

Taking into consideration the various fields in which pose'N€ first module deals with Singfgerson Pose Estimation.
With this, we aim to develop an automated pose detection
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system. That system is going to estimate the angle formed
between shoulder, elbow and wrist joints). For practical use, this
module willhelp us track our arm movement while we move it
up or down. We introduced a counter which keeps track of the
number of times our arm has went in either direction.

Fig. 10 Image in RGB color scheme

We continued working on the first module extensivelyittiian
estimate the pose in given pictures up to a reasonably accurate

. . de?reekAfter achieving that, we moved on to the second module
Fig. 7 Module tracking the Mg GithP fbse™Sinfafloh When multiple people are
1 involved.

ii. Multi -person Pose Estimation

For dealing with senarios where multiple people are present,
we developed a second module that helps us in this very
scenario. This module helps in distinguishing between multiple
people present on the screen and estimating the pose for each of
them individually. In casefdive feed, the individuals need to

be present at a distance 66 3eet from the camera.

Fig. 8 Modul e tr acrkovement.t he dorthissnodulk weymade use of a convolutional neural network
.based model called Movenet. We use the Movenet. MultiPose

Thus, single person pose estimation (modulel using media pi
holistic) is used to localise human body joints positions whe
the input is a single person image. This is because the mod
implemented so far is doing only single person pose e#ima

If there are multiple individuals in the vision, then the media
pipe holistic model might not produce skeleton model for more e

than one individual. vrouxy

i 0Jokovic (RN
OpenCV reads image in BGR format by default. Moreover, ;1 2
working is RGB colour Scheme takes less mem8uy.in the | )
background, wedll be wor ki nglm
when displaying, wedll conveyy

reattime speed.

0+

100

400

> Fig. 11 Multi-person pose estimation

200 00 400 500 600

Fig. 9 Image in BGR color scheme detect the players in the tennis match as seen in Fig 6.
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# | Mediapipe Feed = =] X

b. Model Evaluation

The MoveNet model is comprised of three models: the
CertreNetmodel, MobileNetV2 and Feature Pyramid Network.
With this model, we aimed to achieve a light yet robust methog
of estimating the pose of an individual as well as a group o
individuals. We created two separate modules for that purpos
the first for singé person pose estimation and the second fo
multi person pose estimation.

The first module was fed footage through the webcam and it wa
able to count the number of times there was a movement (
userbdés arms, either upwarnds
Fig 8). It was also able to convert the image in RGB mode s
that the whole operation takes less memory and convert it bag
to BRG as the output for the user (Fig 9 and Fig 10).

The second module used the clip from a tennis match and it w
able to esimate the pose of 5 individuals present on the screen . ; L
. ! . . . Fig. 13 Singleperson pose estimation module down counter
(Fig 11). Although in addition to the players, it predicted the g giep P
pose of people in the background as well. Thesedrawbacks are shared by the second module. Along with
that, the second module also introduces its own limitations. It

V. RESULTS AND DISCUSSION can only generate the pose of six individuals at a maximum.

The modules trained for both singlerson pose estimation and They also need to be spaced apart, since the model would have

multi-person pose estimation perform reasonably well and’roblems if thepeople present are overlapping. It also generates

under the right conditions, they are able to estimate the po§@Ses of people present in the background without any

from the resulting images. VI.  FUTURE WORK AND LIMITATIONS

That does not mean the modules are perfect as theoeB s + 1, o mode | is able to esti mate
room for improvement present, both in the modules indiVid“a"iIo_t without its limitgtions. There are some drawbacks present in
and as a whole. As for the a'cHoFtﬁewBﬂquleflsﬁ/hich tah be WSS dn in Wik K P T

in a dark environment. Ample lighting must be present in the

room where the module is being tested. Moreover, the colour @he module for multperson pose estimation is able to detect
the clothes of the person present in front of the camera and thit pose of up to 6 people on the screen. This can be a problem
of the background must be different to ensure proper estimatioim scermrios where we need to perform pose estimation on a
large group of people, especially when itis in a public place. We
can further train the module to increase its functionality and
make sure it detects more people.

# | Mediapipe Feed - (W) X

The second module can sometimes dgieople that are in the
background. This can be problematic when we only need the
pose estimation of a limited humber of people. As seen in Fig 9,
we ran the second module on the clip of a tennis match and the
module performed pose estimation on peopléngitin the
crowd which is not what we required.

Fig. 12 Singleperson pose estimation module up counter. Fig. 14 Module generating pose for people in background.
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If the person in front of the camera is wearing clothes whicl#]
have a somewhat similar colour to that of the background, then
the pose estimation nayet a little bit inaccurate. [9]

The lighting in the piece of media on which the subjects for pose
estimation are present needs to be sufficiently good to ensurR)
the proper pose estimation.

VILI. CONCLUSION

The model trained during this research is capable raflesi
person as well as multierson pose estimation. There are some
minor areas in which the accuracy of pose estimation by this
model suffers but overall, the results have been majorlii2]
successful.

(11]

This technology can further be implemented in varietyeaf (13]
world scenarios. The singleperson pose estimation module thus
trained can be helpful in tracking the workout progress of an
individual. It can also be used to generate a raw skelssad [14]
model of the said user present before the camera or in @icture

15
The multiperson pose estimation module can be used i|[q :
tracking the movements of sportspersons during live games and
it can also be used to generate models for computer games uFfltecf
a very high accuracy.
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Simulation of Battery Management
System of Eletric Vehicles
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Abstract Battery Management Systems (BMS) are used in many (BMS) comprise of software and hardware to increase the
industrial and commercial systems to optimize battpgivered and  discharge cycle battery to maximize battery life. For explanation
to estimate keeping the battery utmost out of a pernicious state hattery management systems (BMS), there are two variables
extend the life of the battery. For this justification, many monitoring that should be considered. The ist variable is theetyaSOC

strategies to detect the state of charge, temperature and current of the . . .
battery. In this paper, a monitoring system for EVs has been executed’vhICh refers to the amount of charge present in a battery during

and tested. This system calculates and shows the battery temperatur charge/ discharge cycle. The second variable is the SOH. In
charge/discharge current and state of clger (SOC) for the battery  the next section, function of BMS is explained.
model in question. Digitalanalog sensors with Microcontrol unit
(MCU)are used for monitoring purposes. Received results explaining Il. FUNCTION OF BMS
the main feature of the system are presented in figures and resul'[spro,[eCtS the security of the host utility operatorfcpive
are demonstrated on the hardwascreen. . - .

dangerous operating situations and reacts Save battery cells
Keywords: Battery management systems, Monitoring techniques,from harm in cases of abuse or failure. Extends battery life keeps
State of Charge (SOC), State of Health (SQpen circuit Voltage  battery in a state where it can meet its practical layout

(OCV). necessities.
I. INTRODUCTION :'""""""""'i
Capability I
A Battery Management System (BMS) is a technology designe therm : B e _:“ _
to handle a battery pack, which is agwlation of battery cells | Battery L _ 2
that are electrically arranged, i.e. Pack |therm2y,| 5 | | Stateof | 1| 2
! = Charge . 5
1 Battery monitoring e 5 sacor 11| 2
T . . 1 (1 - - =
1 Providing battery protection vi ! < Health ! =
'
1 Estimation of the operating state of the battery vn 1 .| Thermal HN ~
. Lo M
1 Continuous optimization of battery performance f f : I anagement X
1
i ' i Cell !
1 Reporting of operating status by external device et ! - =L i
1 dlancing |
il ’m)—bc““—”’i—b‘F—s‘—b Solid Stats (= I BMS_:

A

Fig. 2 BMS for Electric Vehicles

The general functionality of the BMS is connected to all
components of the battery pack and to the host application
control computer The functionality can be divided into various
J categories: High voltage sensing and control, Protection,
Interface, Stat®f-chage (SOC) estimation, as shown in Fig.2.

[ A. Series and parallel cells

ool e baery volkege Ine

> Design, determined by economic, safety factors Require 100V

Fig. 1 BMS Block Diagram for safety (sometimes 50V) Require 600V to minimize power
electronics costs These considerations limit For efficiency you
The word "battery” includes the complete set; howeverwantto minimize current to reduce losses (by using a thin higher
monitoring and control functions are particularly implementecconductor to reduce copper costs) This consideration limits so
to individual cells or groups of cells called modules in thesets often designed using 100V modules which are then
overall battery pack assembly. Bay management system connected in series for a high voltage set, however there are also
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reasons fo connecting the modules in parallel, e.g. a "2P3S" V. BMS ESTIMATE SOC AND SOH

module has 2 paralled serial articles. L
A. Energy and power estimation

96 Cell Groups (PCMs) in Series 96 Cells in Series
- + BMS cannot measure available enengy available power.
e a3 Instead, these values must be estimated:
$ 3§ ot
2 Oc 1 In order to estimate energy, need to be known (at least) all
s % states of charge of the cell.
© n

1 In order to estimate performance, at the minimum all SOC

and cell resistances have to be known.
Fig. 3 Modular Design of BMS

[l PROTECTION AND ESTIMATION

A. Protection Based
Estimators

Pack

Calculations

The BMS needs to provide monitoring and manipulation to
protect:

Cells from insupportableou:nprehensive_ operating s.ituations Fig. 4 Modular Design of BMS

users from the effects of battery failure excessmergy

batteries can be very risky: If electricity is launched in arB. Cell SOC and batterpack SOC

uncontrolled manner, it may have catastrophic effects inside the i , i

occasion of a short circuit, for tiiration of microseconds to 1h€ BMS must estimate SOC as input to algorithms that
broaden masses of amperes, different degrees of protectiGficulate available energy and available power. A good
Failure in a lithiursion cell can be very serious: explosion/fire Physical/electrochemical understanding of SOC and give

Protection is indispensable in the automotive environment. ~ information about adischarge/charge cell moves lithium
between the negative and positive electrodes. Cell SOC refers

Protection must address the following adeerevents or to the average concentration in the negative electrode particles
conditions:

“harge
i i X X i electrons ;L [ )
Excessive current during charging or discharging — | Foed
ischarge
Short CIrCUIt Negative electrode (anode) Positive electrode (cathode)

1
1
1 Overvoltage and undervoltage
1
B

High ambient temperature, overheating (-
. Communication via CAN bus s B
£o
The CAN bus (Control Area Network) is an I1SO industry 8 [ A S8
stanc_jard for otboard vehic_le c_ommunication. It is designed to . P il iifocescd
provide robust communication in very harsh automotive Discharge, 20 opposite direction

operating environments with high levels of electrical noise ) o )
Two-wire serial bus designed to connect intelligent sensors anfig- 5 Detailed structure of the interior of an electrochemical cell
actuators; can operate at twoepe High speed (eg 1M Baud): of a lithium-ion battery

Useq_ for crit?cal operations such as engine cor]tro[, vehiclg: Physical basis for cell SOC

stability, motion control Low speed. Simple switching and

control of lighting, windows, adjustment of mirrors and c.u. = Maximum theoretical concentration of

instrument displays (etc.) G lithium in electrode particle is ¢, yax
ED ® Average concentration of Li in particle at time & is ¢s,ayg k
C. Log book function o Then, present lithium stoichiometry is 6k = ¢ ag k/Cs max
) » ) ) @ 0 This is a kind of electrode SOC, different from cell SOC
The BMS must communicate critical information to the host ® Stoichiometry must remain between 65, > 0and 6005, < |
appllcauqn . Often done via _the CA_lbUs protqcol D ® Then, cell SOC is (note: B)s° < Olvs,., but Bs° > Bloec, )
Communication needs are application specific but often include 2k = (1% — O15%)/ (6, — 61<%)
how.to contr.O.I the charger to avoid safety _risks'? Log entries ¢ T = (00 — %)/ (6%, — O5%)
atypical/malicious spacevents, Range estimates (distance or
time to-empty), And of course estimates of available energy anu

power etc. Estimates BMS made are explained in next section. Fig. 6 Cell SOC and Batterypack SOC

O,
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D. Relation Between SOC and Cell Voltage charging (remember charging power is negative)

The cell voltage depends on the surface concentration of Li | il
the particles that contact the positive and negative currel ,pck . . OCV(z;(%)) = Ve
collectors. SOC deends on the average concentrations over th 'ty = Z 0 )1)ij(6) = N IAX | =
whole electrode: it is not the same. Furthermore, the avera =l
concentration unaffected by the change in temperature, which _
changes the voltage, does not change the SOC. Resting a cell B. Computing battery-pack total Energy
that changes voltage: doest change SOC. The entire current Calculating battery power is a thretep process:
profile vs. net current that changes voltage but not SOC.

Rchg,AT \J

. 1. Determine the minimum Ah tdischarge any cell to
E. Relation Between SOC and cell Current Zoin g y
SOC is related to cell current through Cell to the operation of Fo

this number . of discha\rgeld éAh, tcaHClélateCt%el

battery deteriorate voltiages an itirts B3 of dil Lefls
efficiency of the cell, Q is the total capacity of the cell in ebultiry 0 .

coulombs. Note that Q measures the number of vacancies in tBe Calculate the total battery discharge energy.
crystal structure of the electrode amid of O percent to 100

percent that would contain [(Lithium).It is not dependent on Ny z; (1)

temperature, velocity etc. _
ke y Epack”) = Z Q,,-' f OCV(E) (IE

F. Cell available energy and power =1 Ziow. i

Energy is the ability to do work, measured in Wh or kwWh of theC. Stateof-health (SOH)

cell's overall ener
i BMS must report a battery staté-health, not well defined.

z(t) Resistance rises by 50% to 100%: (power decay) Estimation and
E@) = Q OCV(%‘) dls: ~ QVoomAZ during the operation of the battery will provide life indicators.
Zmin D. Stateof-life (SOL)

It is not a dependent on temperature or speed. But it is unfeasiistateof-life (SOL), which tries to predict how much life is left
to get overall energy out of the cell acessive speed and low S a percentage.
temperatures. VI. EXPERIMENT SYSTEM

G.HPPC discharge power There are three blocks shown in Fig 6(a):

For HPPC discharge power, hybrid pulse power characteristig. Sensin
. . ons ¥ g
For charging power, set R=Rchg. Note that this quantity is
negative: Can be multiplied (taken absolute value) if needed @, Discharging
be reportedas a positive value Usually HPPC will reduce _
estimates because the equations assume an initial steady stafe. Protection
OCV(Z(I)) = Umax

Pchg = U(I)l(t) = Umax

Rchg,AT

We can now calculate estimates of future time horizon battery ==
power and total battery energy by extending the way we
calculated battery power @renergy.

V. BATTERY -PACK-AVAILABLE ENERGY
AND POWER

A. Computing batterypack total Power

1 B @ 4 R e

SENSING DISCHARGING PROTECTION

[ W

Recall that the discharge power of the HPPC cells is calculated ,
Computational power in a series mudéll battery pack, still the it
terminal Vmin. However, it must use minimum limiting

current, multiplied by the number of cells in series. Similarly for Fig. 6(a) Simulink interface of BMS
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A resistive load is attached to the battery and output curreiitigure 6(c) sbws the battery parameters like nominal voltage,
(load current) is measured using the current measurement blocted capacity, initial SOC, Battery response time.

(LOAD = 10 Ohm). The measured current is sent to another ) o

subsystem using a "Goto Tag" for their specific computing®: Pischarging Circuit Diagram

purposes. The output of this subsystem is SOC in real time. T s ——

calculated SOC value is inserted into a 1D lookup table to obtai, . ;. | ssz w4
the corresponding OCValues. The measured OCV is fed to ,, ..

another subsystem using a "Goto Tag" for the appropriats: aeusoss:
calculation 4

4

¥~ |iodee -
] <75

!; Simulink Library Browser > L 2/ +o CURRENT
< | BUS ~ A BT = @
-| Search Results: BUS L
| =< == Page 1 of 1 (564 Blocks found) AN\ —e
o | ™ Simulink ~ » Simulink - 19 -~ {m i
| | Commeonly Used Blocks Series R Branch @
Continuous
i Dashboard } \—'E = m
= Discontinuities Bus
| | Discrete Creator M D_—L'
Logic and Bit Operations
| Lookup Tables %
- Math Operations & q I om
1 Model Verification us 1
Model-Wide Utilities Selector Continuous J;ILLE
I Ports & Subsystems L
4 Signal Attributes | oS
Signal Routing - i
1l X Demux
Sinks
1 Sources - - :
. InBus sigrall @
~ User-Defined Functions . : . . .
i Additinnal Math & Niscrete v o v Fig. 6(d) Discharging Circuit model
£ > £ >
1 Fig 6(d) shows a Resistive load is attached to battery and output

_ . current (load currdlis measured using the current
Fig. 6(b) Simulink Library browser measurement block. (LOAD= 10 Ohm). The measured current

. L i's sent to other Ssubsystem us
ElS%dG(bblz)cskZows the Simulink library browser and commonlyIoarticular calculation purposes.

B. SOC Subsystem

Block Parameters: Battery

To calculate SOC, the equation is used, where SOGBeis
initial SOC, | represent the current, and alpha u denotes the

Implements a ij”e"'_c ba'éteﬂ’ "”Odel'_ for '"”F?E‘t POPU'ab’ baﬁefggpéﬁ- product of the efficiency at a given temperature and the installed
Temperature and aging (due to cycling) effects can be specifi r Capacity of the cells

Lithium-Ion battery type.

Battery (mask) (link)

I x100
Parameters  Discharge S0C =S0C, - [~
o x3600
Type: |Lithium-Ion -
Temperature

[ simulate temperature effects

Aging
[J simulate aging effects

Nominal voltage (V) | 3.9

Rated capacity (Ah) |?

|
|

Initial state-of-charge (%) | 100 | : EFFICIENCY
|

Battery response time (s) |30 Fig. 6(e) SOC Subsystem

The output of this subsystem is SOC in real time. Fig 6(e) shows
Fig. 6(c) Battery Parameters the SOCcalculation subsystem structure.
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E. OCV Subsystem A. Load Current VS Time

|ﬁ|

2 J
T o
SOC EQATION 500

SOLVER

A)

mn

1D T()
f ocv

Fig. 6(f) OCV Subsystem

urrent(

-
|

C

The calculated SOC value is inserted into a 1D lookup table tg
obtain the corresponding OCV values. The measured OCV i
fed to another subsystem using a "Goto Tag" for the apptepri
calculation.

Time(in sec)

F. Sensing Circuit Model Fig. 7(a) Load current vs Time curve

The efficiency is evaluated accordingie operation of battery
deteriorate voltages and char g
of the cell, =1, but practically <=1

1 FOR DISCHARGE:-Deterioratethe cell with a constant
current of C/30 until the terminal voltage equals
=0 : o Vmin=2.75V
=] o J——EI = f  TO CHARGE:- Charge the cell at a contiuious current rate
of C/30 up to the voltage at the cell terminals equals
Vmax=4.33V

Fig. 6(g) Sensing Circuit Model

B. SOC Vs Time

G. Protection Circuit Model

LD g
VOLTAGE ]
. UNDER VOLTAGE LIMIT
27

VOLTAGE LIMIT

- G
. : > » C
CURRENT

10.11

OVERCURRENT LIMIT

MAX CURRENT LIMIT

Fig. 6(h) Protection Circuit Model

Fig.6(h) voltage and current valuase obtained from the tag,
which are then compared with their minimum and immanm _ ;
value to protect the circuit. Time(in sec)

VII.  RESULTS Fig 7(b). SOC vs Time curve

SOC and OCV parameters were estimated and graphs wekeyraph is plotted between SOC and Time and is shown in in
plotted to show the operation of a simple BMS circuit. 7(b).
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H. OCV vs Time

>
>
0
o

Time(in sec) .

Fig 7(c). OCV vs Time curve 2

A graph is plotted between OCV and Time and is shown in 7(c).

I. SOC Vs OCV

A graph is plotted between SOC vs OCV as shown in fig7(d):

OCV(in V)

SOC V/S OCV GRAPH

20 30 40 50 60 70 80 a0 100

SOC(in %)

Fig 7(d). SOC vs OCV curve.

VIIl.  CONCLUSIONS

A simulated model for the carried obattery the usage of
Matlab Software is accomplished to decide the SOC, which is
the primary purpose of the Battery Control machine, and the
model gives good consequences throughout both price and
discharge cycles. Additionally,
Experimental circuit with the use of MCU is schemed to
calculate SOC and calculate battery temperature, the circuit that
is designed gives an excellent estimate of SOC and an alarm is
acquired when SOC exceeds the least possible or extreme limits
an alarm isctivated if the temperature transcend the highest set
value and those alarms shield battery and make bigger its growth
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Abstract Nowadays, hacking is a well talked and recognized issue.2.
Because there are so many people in the world, many of whom are
hackers, it is difficult to describe and objectively identify. This article

is composed to maximize awareness among the differentgageps.

of people/children about the different types of hackers.[1] 3.

I. INTRODUCTION

A hacker is a person with technical computer skills. It is with
the person how he uses his skill and for what purposes he uses
his skills. There are different types of hackegyerforming
several activities for different purposes. The basic question thﬁt
arises to the people: How can we defend our system from black
hat hackers? What is the average salary package for hackers?
What are the types of attacks that an Ethical Hackeperform g
on a device? Important steps performed by the Indian
government. Which companies require the hackers most? How
do we know that our system has been hacked? What was the
history of hackers? How powerful could a hacker become in the
future?[6] A.

Blue Hat Hackers (revenge hackers)They are the
ones who use their skills for revenge against
anyone/any organization.[5]

Red Hat Hackers (aggressive hackersYhey are the
ones who had quite a lot of knowledge and skill. They
are used to stop the black hat hacker. They are the ones
who can destroy the device completely using various
dangerous viruses.[4]

Script Kiddie: A novice hacker who breaches a
systemusing real hackers' tools, scripts, and software.
They go by the name Script Kiddie. [5]

Suicide Hackers They are those who are not
concerned about being caught or receiving any other
punishment because their goal is to destroy important
infrastructue f or a good cause.

WHITE HAT HACKERS (ETHICAL HACKERS)

Solet us start our journey to the hackers with a basic technigudany hackers use their skills for the world to be protected and

that a hacker can perform.

from whom we should feel safe. A white hat hacker is a certified

person from a university that uses purely higwledge on

Il. DIFFERENT TYPES OF HACKERS

Hackers can be classified into many types but basically, the
are 3 types of professional hackers (also shown in Fig. 1):

serving the world to be the best in technology and defense. They
help the people from the black hat hackers and sometimes grey
hat hackers. They are the ones who are respected to be the most
by every government agency. They use their skills &king

1. White HatHackers (Ethical Hackers). their firewall, password, and smart passwords to be the
) maximum security and perform different types of penetration.
2. Black Hat Hackers (Notthical Hackers). They are the ones that are required the most in the future by
3. Grey Hat Hackers. every sector. They are quite frlendly to us. They use to find the
portsthat are open in any device.[3]
Black hat - Grey Hat - White Hat B. BLACK HAT HACKERS (NONETHICAL
, N HACKERS)

T EEmmm 00 > 7 3 = Py
= <3y, 4 - L o i

They are the ones who use their knowledge in harming the
people, government, and world.

They are the ones from whom we should be very careful. As
they are the most dangerous coomity in the world. They are
the ones who are not certified and use the knowledge for
harming society. They are usually indulged in many illegal
activities.

Fig:-1 Types of Hackers

The other types of hackers are:
They use many different techniques to access the person's
sensitive data, rob money, etc. They thie ones who can even

They are the ones who had just started hacking. They are till @ person for not fulfiling their need. They are in huge
ones whaperform tracking of IP addresses, packets, etc. [7] amounts around the world. [2]

1. Green Hat Hacker (intermediate hacker):
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C. GRAY HAT HACKERS in mind that the password should not contain any

. relative person's name, numbers. It should be random.
They are the ones who are neither purely black hat hackers nor You can use special characters sush a6 =6, ' @
they are white hat hackers. They are the ones who can do contain your mobile number
anything they want with anyone's devices. They usually care should not be too short to be guessed.[7]

about the profit they would get. They serve as a link between

grey and black hat activities. They frequently scan systems f
vulnerabilities without the owner's consent or knowledge. |
problemsare discovered, they report them to the owner and me
ask for a modest charge to correct the issue or for identifying t
issue with the code. They work illegally but help the compan

PASSWORD

but after repeated warning to the company they can agai e
black hat hakers. [4]

Use the following advice to safeguard your devices an

s e
HOW CAN WE DEFEND OUR SYSTEM

FROM BLACK HAT HACKERS?

sensitive data: Fig:-3 Two-Factor Authentication

1) Use a'Firewa”: In the present teChn'Ology,.almOSt all 5 Use TwoFactor Authentication: Many websites
operating systems (OS) are providing a firewall. But allow you to enable twdactor authentication, which
the OS wih 2007 and below might have to install a increases security by requiring you to eateumerical
firewall. How the firewall defends a system is shown code in addition to your password when logging in.
using Fig: 2 [5]. This code is sent to your phone or email address. It is a

2)

3)

4)

two-way login process as shown in [5] Fig. 3.

6) Other Measures:Use a browser that doesn't show any
ads or irrelevant ads such &save Tor, Mozilla
Firefox, Vivaldi, Epic, or opera or add an extension
such asDuckDuckGo For Apple or mac users there
are additional websitespple Sufarj3].

7) Camera: In laptops make sure the camera light is off
when you are not using the device camera. If it is not
getting off then cover the camera or preferably fold
your laptop [5].

Fig:-2 Working of Firewall

Install Antivirus Software: A person should installan V. AVERAGE SALARY PACKAGE OF AN
antivirus that can protect the computer from getting ETHICAL HACKER
hacked. Bitdefender, Panda Free Antivirus, . . o
Malwarebytes, Avast, and McAfee are some of the! Ne average salary pack_age of an etthieaker in India IS Rs
antivirus programs you can utilize.[2]. 6,11,094 per year according to glassdoor..com. The hel_ght salary
offered in India at present for an Ethical Hacker is from
Install an Anti-Spyware Package:Spyware is a Rs1,21,641 to Rs9,10,630 by the company Infosys Limited [7].
specific kind of software that covertly watches and
gathers data from individuals or businesses. Unwantec
advertising and search results that are meant to sen e su ‘b
you to other (sometimes malicious) websites are +
difficult to spot and deliver. [1]

Use Complex PasswordsThe hackers usually hack a
device by hit and trial method i.e. by using the global T ‘.
libraries from a source such as GitHub. Try to use such 1 Il
password managing websites that provide you security
as well as suggest some strong pasede; such as Fig:-4 Package of an Ethical Hackers

Dashlane, Sticky Password, LastPass, or Password )
Boss. For creating strong passwords, you should keepl® average salary package around the worldetveen
67,209 and $103,583 per annum according to various salary
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aggregate websites. The salary distribution on the basis 8f Password Hacking: Now a day's password hacking
experience is: also had beamme an easy task as hackers most of the time use
the inbuilt password libraries and have to implement some of
the combinations to crack them. But still while using some
strong or difficult password gives the victims some time to stop
the hacking. We can gd¢o know whether the device is not
responding or showing the filling of the option repeatedly
(unless there is an external error)[3].

1 0Oi 1l year experience: $75,027
1 1-3 years experience: $80,440
1 4-6 years experience: $89,399
1 7-9 years experienc898,991

V.

DIFFERENT TYPES OF ATTACKS THAT 4

AN ETHICAL HACKERS CAN PERFORM ON A

DEVICE

There are 7 types of Attacks as shown in the Fig. 5

What is Computer Security?

Types of Attacks

Fig:-5 Types of attacks

There are 10 types of attacks that a hacker can perform:

Man-in-the-Middle Attack (eavesdropping attack):
During the COVID19 pandemic it has been practiced
for quite some the. In this, an attacker intercedes
between the two parties. In other words, the attacker
interferes with Clint(s) and Host's conversation(s) [4].

SQL Injection Attack: When a hacker modifies a
typical SQL query on a databadeven website, it
results in a Structured Query Language (SQL)
injection attack. It occurs when malicious code is
introduced or introduced into the search field, forcing
the server to divulge important information. This gives
the attacker access to the database's tables for giewin
editing, and deletion. Through this, attackers may also
obtain administrative rights. [2].

Denial-of-Service Attack (DOSattack): This is a
very dangerous attack as it floods the target system
using a network resulting in the device to get shutdown
or slowing down of the device [1].

Insider Threat: It is the attack performed by the
insider (known person). The person could be
dangerous if he is an intermediate as it could be hard
or difficult to track the person [2].

1. Malware Attack [Malicious software Viruses]: It $ Cryptojacking: These are the attackers who attack to
contans trojans, worms, spyware, ransomware, an steal/mine cryptocurrency (online currency). They also
adware. A valid piece of software is the trojan virus. It use online ads in which the JavaScript code was
restricts access to the vital parts of the network. embedded in the emails. The victims are ignorant of
Software known as spyware grabs all of your private this since the Crypto mining code operates in the
information without your awareness. Adware is backgroundthe only indication would be a delay in the
sofware that shows users advertisements on their execution. [3].
screens, like any fruit. Malware enters a network and
can seriously harm both a human and a device. . Zero-Day Exploit: The seller makes the users aware
happens when a user clicks on a risky link, downloads of the vulnerability, but the attackers also learn about
an email attachment, or uses a pen drive that is it. It depends on time how much time would the vendor
conaminated. The rate of malware breaches is as and the developer could takie. the meanwhile, the
shown in [6] Fig. 5 exposed vulnerability is the focus of the attackers.

. ) They take care to use the flaw to their advantage even

2. Phishing Attack: It is currently one of the most

prevalent and pervasive forms of cybercrime. In this

scenario, the hacker delivers the victim(s) harmfull0.

links via messages or emainclicking on such types

of link(s) the hacker gains access to confidential
information and sometimes account confidentiality
through which a person can lose his/her credits from
the account.[7]

before a patch or other fix is put in place.[7].

Watering Hole Attack: Here, a specific segment of an
entity or area ighte victim. Here the attacker targets the
website(s) that are frequently used by that group/
organization. The Watering Hole Attack technique is
done as shown in the [5] Fig. 7.
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Hackers and Their Techniques

D. INFORMATION TECHNOLOGY ACT

How a watering hole technique works:

It is an Act that was created to give legal legitimacy to
transactions that will be carried out through electronic data
interchange or other forms of eleatio communication, which
are collectively known as "electronic commerce." In the year
2000, this law was established. [10]

VILI. REQUIREMENT OF HACKERS.

Companies that hire certified ethical hackers in India are IBM,
Netsoft Technologies, Prime Infoserve, D#lmi VISTA
Infosec, Standard Chartered, Crypto Mize, and TCS.

Vill.  HOW DO WE KNOW THAT OUR SYSTEM
HAS BEEN HACKED?

Using the dropped
malware, the attacker

may now Initiate his You may experience any of the following signs if your computer
: has been hacked: frequent pgp windows, particularly those
Fig:-7 Watering Hole Technique that direct you to it other weird websites, some ads that
contain viruses, or websites with unsafe links from the main
VL. IMPORTANT STEPS PERFORMED BY page. Alterations to your homepage Your email account or
THE INDIAN GOVERNMENT messages are being used to send bulk emails. It might be even

According to annual datan cybercrime, the number of security POSSiDIe for someone to use your idevto call another person
breaches has increased by 69% since 2015 and by 11% sitt®ing [P spoofing [7].

2018. And hence the Indian government has created a law for IX. HISTORY OF AN HACKER

the same [10]. Also, the Indian government had spent about

$945 million US dollars to enhance thebeysecurity of the In 1955, during a meeting of the Technical Model Railroad

nation. Club, the term "hacking" was first employed with technical

) acumen. Members' modifications to the capabilities of their
Certain acts are made by our government: sophisicated train sets were detailed in the meeting minutes.
The patents(amendment) act, was formed in 1999. [9]-

Trade Marks act.1999
The copyright act, of 1957
Information Technology Act

A. THE PATENTS(AMENDMENT) ACT

The 1999 founding of this acAlthough such patents were not
permitted, this legislation "Provided the filing of applications
for product patents in the fields of medications,
pharmaceuticals, and agrochemicals." [8]

B. TRADE MARK ACT

The "protection, registration, and prohibitiohfraudulent use

of trademarks" are the subjects of this law. A trademark is
defined as a symbol that may be represented visually and can be POWER OF A HACKER IN THE FUTURE

used to differer)tiate One Person's goods or services frgm thoR€s believed that if there would be any war then it could be

of another. This symbol can take the form of aneobjits ¢y per war as it is quite powerful if a person gets access to any

packaging, or a combination of colors. [9] missile (nuclear missiles) so it would be quite dangerous. So

C.THE COPYRIGHT ACT according to my perspective, we should begmepared for such
types of dangerous things.[9]

This act basically protects the content from getting copied by

other [unauthorized] users and display it by just changing the XI. CONCLUSION

name. In it the content should not be sheared alondegasing

- ) - There are many knowledge in the world but it is within our hand
any mode of internet such as sogiaé d i a , Ly

bl 09gs, hok boSve halelolbecome in life and which company can lead
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us to a successful as well as a respectful person around fik Authority, "Government of India”,9 June 2000.
world. Similarly, if there ardlack hat hackers so to stop them[5] Ashi sh Kumar, fAYoutubero WsCube 't
there are white hat hacker who are ready to stop the black H8t Peter Lipa, cdfounder of Sticky Password,2001.

hackers from defending the systems from getting hacked. [] Motoyuki Isobe, fAPresident and Foun
[8] Krishna Kumar CEO of Simplilearn.com also an engineer graduate from
REFERENCES NIT, Surathkal, India and started the company from 2010.
) L [9] . Kathy databas developer and business process engineer and currently the
[1] Pavan Vadapalli, ADirector of E N g i founder of Techouse from 1995, 2 0 € . upgrade cyb

rity, AUG 23, 2022 . .-
S?CU ity, AUG 23, 202 ) . ) ) . [10] Jason McMahon Dual B.S. in Network Security & Digital Forensics,
[2] Tim Jordan, School of Media, Film, and Music, University of Sussex, Coleman University (Graduated 2010), 2018.

SAGA Journals, 2008.

11] Mattia Campagnano Attack & Pen Consultant with O 5%
[3] A handbook of copyright law, copyright government website,1957. (11 pag P4
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Abstract- This article proposes a powerful method for classifying 1. PROBLEM STATEMENT
arrhythmias in electrocardiograms (ECGs). Using only the x and y ) ) )
axis, an artificial simple arrangement finds this breakthrough The problem states that ECG which means electrocardiogram is

technology by taking into consideration the operation arramgent a n o't har mf ul medi cods equi pm
of various quantities. We transformed an ECG signal inteD2  output rate of our heartbeat i.e., the status of the current heart.
grayscale images as input data in a CNN model. Various deepSo, in the field of cardiaquick and mechanized detection of
learning stateof-_arts. This CNN classn‘ler_ model is optlmlzeq with abrupt heartbeats by ECG signals is a significant and difficult
the help of various methods and techniques, some of which arey,i 15 he done. Computer programs for ECG analysis are
Xavier initialization and data augmentation. . .
being developed and used to reduce the workload. Detecting
The two very famous CNN models; ALEXNET and VGGNET were heart disease early and anticipatingoitset beforehand would
compared with our proposed classifier. For the evaluation of the even give us more and more benefits [4]. Early detection will
classifier, we used ECG recordings taken from a group or assemblyhelp to decrease the probable chances of a heart attack. Also,
of ABI H: arashCprsdyuently, the average accuracy of these devices will be able to decrease injuries and avoid losses
our classifier is 94.05%. With 92.82% average sensitivity. We did ter{5]_ The target of the project is to detdhese heart diseases

flood testing to prove our CNN classifier. Also, no noise filtering is : :
required by our proposed 2D CNN model as compared to theearly so that proper precaution and treatment gets possible for

previously propsed 1D CNN classifier that uses more data than the the patient [6].

one proposed in this project. The reason for this is that in one
dimension (1D) the input ECG signal is used, even though the length 1. SOLUTIONS ON APPROACH

of the database is improved, so performance improvement is not s, cardiac arrest may not occur if it is discovered early.
significant. Our test findings very precisely showcase ECG imagesgrthermore, these devices would be able to prevent injuries and
which are interpreted using the proposed CNN classifier without the o\ iy acidents. Noise filtering & feature extraction are no
use of any manual which was befqre 'ghe ECG signals, like noise, ded. aft ting 1D ECG si Is to 2D i
feature extraction or reduction, and filtering. onger needed, alter converting signais fo 2L Images,
which helps to prevent the ignored ECG beats during noise
I. INTRODUCTION filtering & feature extraction. We can augment our training
L dataset of 2D ECG image$or higher accuracy. The
As recorded by World Health Organization (WHO), amaifunctioning of the 1ldimension ECG wave may easily

prominent reason for death oWy dibdt this claSsifie? stin pfefidud litePalii@ Sidtat |

diseases (CVDs). Approx. 27 million adults worldwide S“ﬁeraugmentation is hard to be applied [7].
from congestive heart failure (CHF), which is a burgeoning
healthcare problem. The CNN model can be trained by using different cropping

) methods; in ag@rticular ECG image various or multiple angles
About 17.8 mllion persons, or 31% of all deaths, were causeq 5 e added. Because each ECG (electrocardiogram) 1D signal
by CVDs: according to statics, more than half a percentage 9hye is always 1 dimensional only, these ECG arrhythmia
deaths was recorded in middieeome home country as. Any jassification techniques are unprotected from the noise signal.
different modification in the normal heartbeat is aimed aijjowed as having the sandegree of categorization. However,
Arrhyta, a representative gg of CVDs. Congestieart failure; ; s suggested while getting the relevant feature map CNN
abrupt contraction, ventricular tachycardia, and tachycardia afgoge| can mechanically neglect the data with noise, in both the

a few kinds of arrhythmia. [1]. convolution and pooling strata when converting this ECG signal

Continuous irregular beats can result in fatal circumstances bift the twe dimensional image:. [8].
asi_ngle irregularity in n heartbeat will not substan'gimlqke &  Hence, this bougHorward CNN model finds application in
serious effect. For example: When hypo perfusion happeng,any ECG instruments for the ECG signal. Varied Models with
heart failure can happen on the spot [2]. Prolonged paroxysmgl rieq sampling rates and amplitudes are necessary for the many
atria Contraction (PVC) or wregular,_fgst heartbgats, VT. ThUSscG instruments. Images of ECG can be used to detect ECG
to manage and prevent CVDs It's critical to routinely check theyias to underand in what way healthcare practitioners get to
heart's rhythms. [3]. understand the situation. To explain simply, this system may be
used to program a medical robot to monitor ECG signals and

D23Dz



MSIT Journal of ReseardhSATYAM Vol. 10 (2021-22) | ISSN: 23197897

assist specialists in more precisely diagnosing rate conditiorT (Qpeakn— 1) + 20) < Tin) < T(Qpeak(n+ 1)— 20)

[6].

We could derive 100,000 pictures, each one showcasing one of
A. REQUIREMENT eight from the "MIT~BIH Arrhythmia Laboratory," many ECG
beat types are showsed. There are eight multiple kinds of Ecg

Dataset: In reality, the "MIT~bih irregular Heartbeat _. : . ; .
collection" is made by 24X2 hr and 2 successive ECG dat |gr.\als.. shown by the following figure with 128 * 128
lylnlts)plctures produced by the ECG value method.

which was extracted by 46 patients who are doing research
the fABIH | | |

Arrhythmia Laboratoryo in a - A .-979. I
Boston's Beth Iskl Hospital. An incorporative percentage of fa & r~ '

patients' twentfour- hour anesthetic ECG records are still ) T e
about 62% and ipatients nearby 45% were gathered. Twenty : i, ;

three (23) recordings were probably sHated from this set, | ‘ |

and the rest 26 records @m®bably taken to incorporate medical ~ - ~ - — -,
sufficiency in heartbeats that are not significant otherwise. [10]. ) |/ N\ .

All data were subjected to independent review by 2 or perhaps f v v '

more people. Also, in addition, the database was designed t¢ o o
include each beat's computeadable reference annotations (a

total of about 110 BIA @mhythamian o N Bl I Sl P

Dat abaseo is contained i nsi D E ‘ y . Si |
PhysioNet's launch in September 1999GDM, around half

of this database has been made publicly atdessnline [11]. Fig I: Normal beat and seven ECG thwémm beats.

B. TOOLS AND LIBRARIES USED

2. ECG arrhythmia classifier
The project has been implemented in python by using sea borp, . .
NumFI)Dy]pandas SciPy [Ii/INE Keras -FI)'ZI’]SOI‘FRC/)W O% Spyde: ust like the ECG arrhythmia classifier, we select the CNN. A
Jupyter notebook, Arduino, Bread Board, ECG module ad823§1,eartbeat rateisbrder known as an arrhythmia incorporates

CoolTerm [9]. Situations including ventricular tachycardia, irregular
heartbeats, and heart block, among many more. This allows us

C. PROPOSED METH® to classify and test patients for different cardiovascular arrests
or irregul arCumedaritn vreantteesd. CANLN i

Before the compilation of ECG waves and ECG wavejetect handwritten zip codes, and he initially unveiled CNN in
classification, there are the steps included in our @¥bed 1989, The current inpdaking neutral arrangement is not
ECG arrhythmia classification procedure. For training andhppropriate for picture differentiation due to no different
validation, the AMIT~BIH Afdrdadetinhthei nambeP 8 targun@nisfad basic ictukeds N 9

implicated. Due to the CNN metibeing intended to process shown by not taking into account the architecture of the pictures.
pictures, the ECG wave is converted into ECG pics while valu 3].

preparation. Eight different ECG types are classified in the CNN

classifier step [3]. It is feasible to extract different local visual characteristics by
] using sever al nonlinear filte
1. ECG data preprocessing transforming the ECG wave inan ECGpt ur e becaus

Preprocessingieans removing noise from the data to get close rcggiali'ﬁatfh%ar;% C?amE:ESﬂoséﬁit?aﬁ)enrg?E%gOriitﬁfgsmgﬂaete
to the true neural signals by converting ECG data into EC g geograp P '

: : thi ability to differeptiate ECG arrhythmjas is increased.,

i mages by mapping each 128 .SLH] |yn.% R@?% MLtms e e
every individual ECG pulse. The fact that every ECG puls OS ZI:;SUZE’ Vtvr?edggce; ﬂi]citre Lifmcacg)flsarabi tc? r,:loslv dc?ct% rg hi
based on Q wave peak time isvays sliced is known as "the di y hvthmi P P

MIT~BIH Arrhythmia Database. "Additionally, this kind of lagnose arrnythmia.

cardiac can be shown for each beat's identified Q wave peakcontest for identifying and categorizing objects has produced
moment on the ECG. several effective CNN model s.
was unveiled in 2012, won first ipe as 1st architecture to

Hence, by highlighting the Q phase wave and eliminating thutiIiZe this CNN architecture and GPU.

initial and final 20 ECGs byhe earlier Q phase wave, we were

able to create a single ECG beat picture. The ECG beat rangegigfore 2012, the error rate of an image classification model was

shown as follows: roughly 25%, but AlexNet startlingly structure filters result
since CNN models have greater depth [12]. To demonstrate the
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best efficiency for categorizing ECG rhythms, we enhance thé@nages produced inside the model have augmented images [5].

Cnn architecture while adhering to the fundamental VGGNet o

structure. We conducted a difference between the suggestgdKernel initialization

SNN prc3|_ces§ an? AleXNﬁt and VGG.Net: To demonstratehthRernel nitialization is a fancy term for which statistical
est application %.lEng/rt] ms categc;]nza]\ctlor(;, we |m;?rove the gistribution to use the initializing of weight& very prominent

Cnn process while a ering to the fundamenta VGGNeéxample of gradient information is that it will depart and fall

structure. We conducted a difference among the suggested

. . tb the smallest point which is local. Hence, to achieve
architecture and AlexNet and VGGNet. The ECG picture usegonvergence Kemt initialization is required. Filters (or kernels)

in thi.s study i§ a straightforward 128x128etéfore nothing is signify weights also then a single convolution layer is formed
required for different strata. by a group of

Increasing the number of data points will lead to more tha
subpar outcomes. The general layout of the proposed C
architecture is seen in Fig. 2 [11].

Rernels. This method proposed uses Xavier's initialization
rU&ccording to this Uniform Xavier initialization, each weight is
to be chosen at random from this uniform distribution within the
Comyl Com2 Com3  Comd ComS Comé FC_ RO range i.e. minus X to x, where x is equal to the square root of 6,
multiplied with a measure of the input added to the measure of
output for this overall transformation).

ECG Image | 1

BN

In all kernels the scal of the gradients is approximately the
same; it is done using initialize balanceBhe randomly
initialized weights have the undksted range:

128x128x1

128x128x64 128x128x64 O4x64x128 643645128 3232256 32x320256 2048 8

Fig. 2 The proposed CNN model architecture X = a 6 244 + Oout; [ (2)

3. DataAugmentation The kernel weights system's real count of our output and input
count is repesented by terms In and Out.

Augmentation of data is the process of injecting unobserved

samples to enhance the dataset. It's used in physiological #gcording to research, the smaller kernel with more layers

signal like the ECG is restricted as well definitely. In contrast t¢erforms better than the prior one... As a result, setting our

CNN, other classifiers like SVM and FFNN are tlmsed kernelsize to 3 x 3 is more appropriate which is used by current

algorithms; therefore enhanced data could not be manualfyNN classifiers. After skipping, the age's original size we are

supplied. However, our CNN model uses a-tfimensional including a zerepadding procedure [7].

ECG picture as its input data, cropping and shrinking the Image \ .. ation Function

to improve performance rather than degrade it and thereby

increase the traing data. For medical imaging Crating datasetsthe model's activation function provides the kernel weight as

is not a solution because getting a lot of expertly labeled samplggtput. Nonlinear activation is easily utilized in contemporary

takes a long time. CNN models. CNN is fd Géalwithbo an

Here the value of | eakage ¢ ne%ajlc}n ifo(r: }h%llﬁr?posicb@ctllva}tl%n fu&%lanRSLUaAnlsg’ tf

of hyperparameter (o) is 61. reguEeZsAa_ negative” values To zerc.lh Comparison to

L eEU, LU shows better performance for ECG arrhythmia

The augmented netwk must be more reliable and authentic classification. By the following equation we can show RelLU,

than the predicted shifts in similar-Ray pictures. By LReLU, andELU:

employing data augmentation, we can increase the dataset _

number in the subsequent illustration [13]. RelLu (x) = max (0, x)mw(0XReLU (

By enhancing and balancing input data, great specificity anEI‘U () =xifd mo (eXpifxXa)

sensitivity may be attained. The seven ECG arrhythmia beags Regularization

that are enhanced in this work are (1.PVC, 2.PAB, 3.RBB,

4.LBB, 5.APC, 6. VFW, and 7.VEB), the nine various croppingNormalization is another name given to regularization. This is a
techniques used are: middle, middléght, middle>left, process that helps to lessen efitting in the period of training.
middle->lowest, midlle->lowest, lowestleft, lowest>middle,  Dropout and batch normalization are frequently used in most
and lowestright. The pictures of an ECG are 96 by 96 in sizerecent deep CNN models which use L1 and L2 normalizing
and are produced by the cropping process. There are two to thteghnigies. To reduce the internal covariate shift, Batch
images in ECG. The images thus are sized to their original siz@rmalization is used. Also, the input batch's mean and variance
i.e128 by 128 dimensns. The learning progress is sluggish asare computed, normalized, scaled, and shifted. The ECG
the time required to copy data inside the main memory and GParhythmia classification is an instance in which it looks much
memory during copying images from the disc, therefore, thenore preferable to 8ert a batch normalization layer after the
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activation function. As a result, we are adding a batcldurations, and standard deviations are successful outcomes
normalization layer after each model's activation functionwhen the fitness of the age categorization is taken into account.
which also includes the convolution blocks .and the fully Compared to previous CNNased designs with a large nuenb
connected blocks. To avoid over figirDropout is an easy of layers, the CNN architecture has 4 convolution layers and 2
method to perform probabilistic minimization, the reliancefully linked layers. With more than 55,000 photos of faces, we

across layers by the participation of the nodes of the same layaemr
[4]. Ne

e test
t o as

ing our
wel | as

strategy

of inVGG

on tf
Net o

_ . i categorizatin of beats is now a suggested CNN model being
As the result of Dropout's deliberate exclusion applied on somgsed for comparison [8].

networks during learning, the model dginraining phase
creates the voting effect by combining different models. The [7]
dropout used in this study can have a probable answer of 0

therefore it is represented forth the normalized strata [9]. *

nduy

LeamingRate = LeaminRate*0.95d (GlobalStep/1000) *¢.[11

7. Cost and Optimiser Function

The cost function is the sum of variables that drive the —
optimization of a schedule. We can use an optimized function
with the rate of learning to decrease the value of cost fun to a
minimum.

C =-1nX[yIn(a) + (2y)In(1-a)]

[AUO)
n1a
WoN-g
[AUO)
na
woN-g
1004-XE]y
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1004-XB ]\
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1004-Xe ]\

asua(y
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Fig. 3. Proposed CNN Model Architecture
V. RESULTS

mno

L1l

The CNN model applied has an early schedule for being stopped

Her e find stands for t he qu &”H"P PSFSya Sec;[ }hat '? ¥aléd?t%d'| 'fanat e&)oacr% CAaSS'f'C tlonf 0

predicted value, and a is the output layer's actual value. Adar%t,
Adagrad, and Adadelta are a few popular optimizer functions;
In our tests, we discovered that the Adam optimum places poin
early if they are being used. As a result, the best can be usga
Adams algorithm, which had a starting rate of learning O.OOI‘EI
and a duration of 0.85 per 1,000 points. Additionally, we
included the Adam optimizer function in our CNN model with

0.0001 for the e&r developmental pace and 0.95 for each 1,006 ype

decay step. One method for calculating the learning rate at
specific global step is:

udies are’ concerned the “suggested
ositively. The
Fartbeat data collection training set was nearly 100%, also the
rve was comparatively flatter. Also, the accuracies of the set

the test were édween 91% and 96%, also once 100 epochs

ad passed, the accuracy curve was essentially flat. Presents
graphs of loss, and average accuracy, showing each arrhythmia
wi t h indi vi
g[JJlobaIIy. In all the graphs, weonclude, around 1,000 steps the

Ioss value begins to converge. Due to Low accuracy and
sensitivity loss value is terminated early when the positive and

accuracy

dual

arrangement’ performs

rate

sensiti

The validation set determines whether a model sufficientljp€gative classes are distributed inequitably. When using the

reaches accuracy with a given training.

CNN model to categorize ECG tachycardia ahe early

stopping strategy considering other metrics such as AUC is

8. Validation Set

CNN's validation criterion is treated as the loss of value.
However, it is withessed that early model termination which was
based on loss value is unable to produce high sensitivity in sev’ |
arrhythmias  classifications. The confirmation sets anc
confirmation crieria can both equal the average sensitivity of
the testing dataset. We stopped the learning process and stal ‘
the assessment using the test set because the weighted ave

sensitivity could not increase over the preceding 500 worldwid «, /s

steps. [3].

9. Optimized CNN Classifier Architecture f

In this study, we propose |
( CNN) o architecture that el
categorization task. Comprehensive tests on a variety of them .|
help them with the breadth and forming of tHéNCphilosophy ”
and CNN architectures were executed. Error ratios, training

ALC

recommended [12].

V.

e e T W

:|
g

CONCLUSION

e Tl e e

Fig 4: Evaluation Graphs

t wor k
1ge
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The ECG signal's low amplitude, complexity, and-lioparity square support vector machine combine for frequency debzaied ECG _
make it challenging to manually classify data quickly and goeloat classification.o Meg:ll614169.Engi n
correctly.This calls for the creation of an automated system th%g] Gl e r and beyl ED RECG beat cl assi
can distinguish irregular heartbeats from vast volumes of EC network model .o Pat 268720051 e ¢ o gnition
data for application in the field of health. The findings of ourg} Haseena HH, Mathew AT and Paul JK,
ECG arrhythmia classification report [4] suggest that the  multi layered feed forward neural networier electrocardiogram
identification of heartbeats using ECG pictures also the CNN a1 f hythmia classification.o-18purnal
architecture proves to be a useful method for assistin 3 a d hav SM.  Nalbal war SL and Ghatol
specialists in the treatment of cardiovascular diseases that h cardiac arrhythmia classification u
be observed from ECG waves. The scanner or the medical robot conference onlectronics and Information Engineering pp-228, 2010.

that looks over the ECG wes proposed ECG categorization of[s] Jadhav SM, Nal bal war SL and Ghatol /
beats can be used. To alert various doctors about arrhythmia, usi ng modul ar neural network model
developing a wholesome ECG approach of classifying Biomedical Engineering and Sciences ppo&2 2010.

; e ; g ; i Jun TJ, Park Hlred Yoo H, iGPU based- cl ou:
discrepancies in which the patients ECG is scanned using t performance arrhythmia detection with paralleNkN  al gor i t hm. 0 A

system and the health robot's pictures. International Conference of the IEEE Engineering in Medicine and
Biology Society pp 5325330, 2016.
REFERENCES [10] Jun TJ, Par k HJ an dentridilan dentraN:t-'rbn bedtP r e m:

: « detection with deep neur al net rks
1 Arif M, Akram MU and Afsar FA AArr a1 U sVYOn
pruned fuzzyknear est neighbor classifier .MaCh'ne Leammg andA|ppI|cat|0ns pp88€4 2016 ence of

Soft Computing and Pattern Recognition pp427 2009. [11] KII r_f.a ny g z S, | I'n <|3 e Ttllmﬂ paﬂem@pﬂachfll(b BAG M,
. - classification by 4D convolutional na r a net works. o | EEE
[2] eyl an R and zbay Y, fi C o ntechniqiues forn o f
classification ECG arrhythmias SIonB|omed|calEnglneerm%GS(S)G{m?S2016 network.o Exp
Systems with Applications 33(2):2885, 2007. [12] Linh TH, OsowsKki S -line hedrt bt ue«:bgnltl(mk i M

: : ~ \using Hermite polynom|als andneufouz zy net wor k. % | Elélé
[3] Desai U, Martis RJ and Nayak CG, dabl S f -
for arrhythmia classification using DWT, ICA and BV t ec hni on Instrumentatlon and Measuremeg(4): 12241231, 2003.
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Abstract Several developers trying to get started with ML have alt is an environment where machine learning training can
tough time decithg the right environment for their venture. Even happen. The most commgnl used machine learning
though Linux is recommended by mentors as a superior environment,anvironment is Anaconda or Miniconda. Because of these

a clear outlook on its advant aggsheHil e cdh'ifiplemert thachifdibatning prBdidms f ©

on educating newcomers about Linux based operating systems an 4
helping them choose the right distribution for their ideal learning )

environment. B. Modules in Machine Learning

Keywords Linux; ml Common modules that are installed are Pandas, Scikit Learn,

. INTRODUCTION TensorFlow, Numpy, Matptlib, Pyplot, and Jupyter Notebook
4].
Before ML came into existence, traditional programming was[ :
used where the logic was written to get desired output. Howevef, Pandas
several timesvriting the correct logic can be very difficult and |t js used to perform operations on a set of data. These include
time-consuming. Thus, ML was first introduced in the 1950s ageading, changing or selecting a part of data.
an attempt to allow the computer to create its logic based on the
provided input and desired output. 1 Scikit Learn

. . It is used to implement various models. These models will be
Over the years, ML gained a lot of popitia and attracted .
several new developers who vvseegtg%regtteIo%ll«:)sfth%l\/éergdeel(?asWioqtlﬂeditall. nNux O]
opensource community as a whole [5]. T Numpy

Linux user base is expanding at an exponential rate and will is used to create or perform operations on an array. We need
soon become the go operating system for all developers.  this as data is stored in an array (tensors).

It offers severhadvantages, especially for ML over other 1 Matplotlib.pyplot
operating systems which are discussed ahead. It is used to create graphical plots of data. This helps us to

I. MACHINE LEARNING analyze our given data.

Machine learning is the ability to find the algorithm based onll JuPyter notebook

the given inputs and outputs. Unlike traditional programminglt is used as an online environment which allows the user to
the computer creates itodic based on input data and compile the chunks of code with minimal effort.

corresponding output data and applies it to other data [4].

C. Iterative Procedure in Machine Learning
A. Machine Learning Environment o
________________________________________________________________________________ 1 Problem Definition

° o _) """""" S e e e In this, we analyz¢he problem we are dealing with and create
: | ANACONDA Bmatplatlib a suitable model accordingly. The problem is categorized
f orour . iMINICONDA P ey Panoes Mol keeping certain factors in mind to generate the best possible
: : 'ONSA : outcome [5].

O tearn : ! Data

i > ¥ It includes the inputs and outputs that are used as learning

XGBoost : material for Machine Learning. The data should be organized
£ and chosen carefully to ensure a stable and effective solution.

(ORI o i e o o S S St e S S e 3 ﬂ Evaluation
Fig. 1. Structure of a Machine Learning Environment It is the process of determining if the procedure developed
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works efficiently and proceeding accordingly. CarefulAny common Linuxbased operating system includes several
eval uat i ssary howavdr it is angeod leabit to maintainother major components aside from the kernel. One of them
even for smaller projects. being the GNU tools. The system is essentially the GNU system
with Linux added. The GNU tools provide a way to manage the
1 Features resources praded by the kernel, configure performance and

It includes analyzing the type of data that should be provided.security settings, install additional software and much more.

Most of the operating systems also ship with a desktop

1 Modelling
Modelling is the process of deciding on a model to be used fc()arnvironment. A desktop environment is a bundle of several
the problem. The model is chosen basadseveral factors to components like a window managenns, toolbars, wallpapers

enstire maximum accuracy and mu_ch more Which.form the entire G'raphical User Interface

' of a distribution. Unlike other operating systems, desktop

environments in Linux are highly customizable and dynamic. It
is even possible to switch to other desktogimmments quite

asily. This allows the user to make the best out of their
operating system ensuring great productivity and usability.

1 Experiment

It is the process of experimenting with data and models to fin
the most accurate outcome.

. LINUX Linux which was considered mostly a hobby for enthusiastic

Linux is an opersource operating system released under th@ngineers and developers in general has today grown into one
GNU General Public License (GPL). As tpas it is by the same Of the most used operating systems worldwide [2]. Even though
license, anyone is free to run, examine, edit, and redistribute tHeS mostly used for networking and server management, over
source code. Even though it is an openrce project, it is the years it has grown into an amazing daily driver alternative.

completely legal to sell copies of modified code. Linux was always declared as a tool based on good design

principlesand a sustainable development model. The original

goal of its development was to make it widely portable and

available. All these factors including the enormous

contributions made by the opspnurce community led to the

An operating system i s s o0 menobdemdagsuctessaftLinuriaglnages a systemd

hardware and resources. An operating system provides a method

for stable communication between hardevaomponents like V. ADVANTAGES OF LINUX FOR ML

CPU, memory and storage. It acts as a mediator petween all f Linux is completely open source making it entirely free to

your software and hardware resources to effectively run th use. Being open source, it houses a massive community of
developers. Hence, any issues you report would be treated

entire system.
with much more attention than any other privai@iyned
project.

Being an opersource project, it keeps on evolving.ride, the
support for new technology and even foainstream tools is
way more readily accessible.

Linux was originally designed as a better clone of UNIX and
over time, it evolved to run on all maseday devices from

smartphones to supercomputers [2]. ]

Every Linuxbased operating system involves the Linux Kernel.
A kernel can be considered the most essential unit of an OS [6].
It acts as the main underlying layer between the OS and the
hardware resaaes. All the generic tasks such as networking,
device control, memory and process management are
effectively controlled by the kernel. Linux kernel is unique in its
way due to its ability to adapt properly in any engineering
environment [6].

The Linux kenel achieves many of the portability benefits that

would otherwise need an abstraction layer without suffering
from the performance hit associated with microkernels by
building a general kernel model using components that arf
shared by all standard arctuteres [6].

Professional and amateur developers from all over the world
contribute to the Linux kernel by introducing new features,

identifying and resolving bugs and security holes, live patchingﬂ
and offering fresh concepts while giving back to the comnityu

Linux also provides you with an overall better performance
than any other operating system. Since the installation is
highly customizable, you can easily limit the amount of
bloatware in your environment. It also provides several
lightweight desktopmanager alternatives which will be
talked about later. Overall, your ML applications will work

a lot smoother on Linux with no extra hardware
modifications.

When using Linux, you have much more freedom when it
comes to tweaking your system which is essérfor
developers. With just a single command, you can switch to
a Super User allowing you to have complete control over
your operating system.

Support for GPU CUDA is easily better on Linbased

operating systems than on windows. Linux allows you to
execute GPtbased commands effortlessly backed up with
an adequate amount of guidance available on the internet.

Several libraries like Tensorflow and PyTorch have limited
support on windows since it requires custom compiling of
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the software. Comparativelyrunning such libraries on to use and comes along with several personalization features.

Linux is way easier. .
. . . .1 Alacrity
1 Linux overall offers better security than windows due to its | ] )
is one of the few terminal emulators which use GPU

robust nature. Running exe files on windows can potentially - : i
be dangerous if the sour c3pecifically@enGl forgome of the progresiag. ILissextremely ;
offers a much safer route feiie same by centralizing the fast and is written in Rai. Alacrity is currently one of the most

entire installation process through package m(,jmagerg_ommonly used terminal emulators since it appeals to a vast

Package Managers allow you to conveniently install youudience.
software of choice with a single terminal command [3]. 1 Kitty

T Unlike windows, Linux provides greater stability since .'t It is one of the newer terminals and was first released in 2017.

dﬁes not. fl orce hr eboots dur 'I 8iflilar 8 iyt ithiSes 0BMEL and i Bhged on Pfidn. Kty

changes. flt IS a;]so bettr?r w eﬂ |t|_cck)]mes to random b Uiso povides several unique features like embedding media into

screens of death and other such glitches. the terminal window and much more. Overall, it is a great choice
1 Canonical, the organization which developed Ubuntu (onéor beginners as well as advanced users.

of the most popular Linux distros of all time) caltaated

with Google to develop a tool named Kubeflow, which VI LINUX DISTRIBUTIONS

allows easier installation of ML tools and frameworks, asa | jnux Distribution (commonly known as distro) is ready to
well as making it easier to use GPUs. use operatingsystem which has a compilation of several

V. TERMINAL EMULATORS software along with the Linux Kernel.

One of the key features of all Linux Distributions is a TerminalEach distribution has its own set of pnstalled tools, a desktop
Emulator. Eachigtribution is by default shipped with a custom manager, and a window system. Therefore, every distro is
terminal emulator. It is a software which replicates theunique inits way and has its uses.

functionalities of classic computer terminals. . . . .
P Hence, choosima distribution is the first step when it comes to

It can be considered as a way to directly access the comput@stalling a Linuxbased operating system.
system. It allows the user to perform haade actions that GUIs

canét ask for. Most of the mainstream Linux Distributions available today

eventually evolved from one of the five main initial distributions
It is easily the most powerful tool available once you get useéleveloped during the early days.cBeone of them served its
to it. Even though itoés si wlidueapurpases anch éaterclyanenedn thto pnodasnp t
windows, it is way more functional and easier to use. distributions with a similar goal.

Because of the vast number of functionadifinew users might 1  Slackware Linux

have a tough time getting used to it. However, it is worth ityt was initially known for its simplicity since it resembled the
There are several terminal utilities available which makegyiginal UNIX the most. It is most popular among experienced
compiling your programs a lot faster and easier. experimenters and those seeking a more straightforward and

Some commonly used Terminal Emulators include: straightforward distribution.

 Debian

T Xterm
It is one ofthe oldest terminal emulators that is still used in.Deblan is to date a good alternative as a daily driver. However,

several xorghased systems to date. It was developed in the midt 'S m(_JstIy us_ed for servers and other networltuage(_j
1980s and is extremely lightweight. applications. It is extremelgtable and formed the foundation

for some of the most popular distributions currently available
§ Gnome Terminal namely Ubuntu, Elementary OS, Linux mint, Kali Linux and

It is the default terminal emulator shipped with a GnomemuCh more.

desktop environment. It is highfunctional and extremely easy q Red Hat
to customize. Since Gnome is shipped with several mainstre
distributions, Gnome Terminal is usually the first emulator use
by most.

ed Hat offers the technology needed to develop and deploy
applications more secuyelcross a hybrid cloud. It heavily
focuses on the importance of security across the entire
{ Konsole infrastructure, application stack, and life cycle. It is considered
the parent distribution of Fedora which is one of the most

Konsole is the default terminal shipped with the KDE deSkto%opular daily driver distributions day

environment. Similato Ghome Terminal, it is very convenient
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SOLUS SUSE _ RED HAT ARCH DEBIAN UBUNTU ubuntu making it an incredible choice if youvkeahardware
| . .
I€ ~ restrictions.

T

S

1 Fedora

Itis a great choice especially if you want faster releases and have
a passion for working with the latest software. Fedora is way
quicker when it comes to releasing support updates for newer
AL @ 9| 2D technologies and the overaltioduction of the latest version of
packages through the red hat package manager [1]. The user
- - . base of fedora is increasing rapidly and it was even chosen as an

optimal distribution by Linus himself.

(6]

Fig. 2. Linux Distributions Family Tree

w

n

ot

(_=es ]
e )

1 Arch Linux

Suse Linux . . .
1 _ _ _ ~ Arch Linux is known best for catering the deeof advanced
It was designed for use in mainframes, servers and workstationgux. It allows you to basically build your own operating
Suse is an overall balanced distribution and is actively managg?stem from scratch and have Comp|ete control over every
to date. software and service installed from the very beginning.

I Arch Linux Since the community isndt as I

Arch Linux is an independently created gengapose Who can tinker their way through problems using the
distribution that uses a rollinglease methodology to deliver documentations, it might be tricky for new users to get into.
the most recent stable versions of most software [1]. It mostly : :
. t is not something you would

caters the advanced users and is usually not recommended fO{‘ .

. N e ith Linux.
beginners. However, it is the parent distribution of several'
popular advanced distributions such as Manjaro Linux, Arco VIIl.  CONCLUSION

Linux, Endeavour OS and a lot more. ) ) o ) )
Optimally, Linux would definitely be considered as the ideal

VILI. BEST DISTRIBUTION FOR ML operating system for oneds ML

Choosing the right Distro for your ML needs might besuff|C|ent support for the individual hardware configuration.

complicated since everyone has different requirements as weilis essential for developers to learn the basic shell commands

as different hardwarconfigurations. If itis your first time using for a Terminal Emulator to fully utilize the potential of the
a Linux Distro, it is advised to stick to the mainstream ones. Aistribution.

few of them are listed below along with their key features.
Choosing a distribution isnodt
' Ubuntu portrayed and it is completely fine to go with a mainstream

It is easily the most popular Linux Distribution to date becaus€hoice.
of its eag of use. Ubuntu is a great choice for beginners since
provides you with several piastalled utilities and a convenient
desktop manager (Gnome).

gervices like KubeFlowhould be used effectively to setup the
entire ML environment after a fresh install.

It is shipped with an apt package manager which allows you IBEFERENCES
install all your ML:-related packages with®a[3]. Ubuntuisa [1] Damien Legay, Alexandre E;

dynamic and secure option because of its consistent supportand L i nux Distributionso in
rglease P PP Maintenance and Evolutio(ICSME), September 2020.

ecan, Tom
020 | EEE |

2 Linus Torval ds, AThe Linux Edgeod i
Moreover, Ubuntu offers official support for KubeFlow, Xo'“g‘e 42, N”mt":er 4|’ 1k999' Pp-38. oo " -
Kubernetes and several other Mélated tools along with one ! N A T P R SR ge
of the biggest communities ready to engaggalir doubts. [4 M.1. Jordan, dhineLeavhing: Frbnes, perspedivdmand
Li Mi prospectso, Science, Vol ume 349, Nu
1 Inux Mint [5] Foster Provost, Ron Kohavi , i On A
Very similar to Ubuntu, Mint provides you with an edaeyuse Learningo, Mach61m88 Learning, vv, 1

working environment especially if you are migrating from[6] J. Sincero, H. Schirmeier, W. Schrod@eikschatand O. Spinczy

windows. It is considered as a great lightweight alternative for tzo?ﬂe Linux Kernel a SoftwareOSBRLoduct
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Abstract Biometrics (or biometric confirmation) alludes to the from getting to ensured assets utilizing id cards, keen cards and
course of distinguishing proof of people by their attributes or so on, informatiorbased frameworks, in this character is
characteristics. Biometrics is utilized in software engineering as ademonsmting by utilizing data like client id and secret phrase
type of distinguishing proof and access control which is one of the related with the framework. In some frameworks. both the

most dependable strategies to keep people protected. Biometric can ?ﬁ'eviously mentioned approaches are utilized. The fundamental

arranged into two classifications: conduct (signature confirmation, . - . . .
keystroke elements, and so on) and physiological (iris attributes,beneflt of a, b'o_metlr'c framework over ordlrlary methOdC’lon IS
unique finger impression, etc.). A signature hasdrea distinctive dependability, itan't be taken or lost. In a biometric framework,
element for individual recognizable proof. Indeed, even today, andifferent biometric highlights are separated after catching the
expanding number of exchanges, particularly identified with biometric pictures of the client and confirming the person by
monetary and business are being approved through marks.checking against the formats recently put away in the
Subsequently, the need to have techniques for programsigaature  jnformation base. How a pgon is verified relies on the
confirmation should be created in case legitimacy is to be checkedjjization of the biometric framework is utilized. The sorts of
and ensured effectively and consistently. At the point when CountleS%orking methods of the biometric framework are checked and

archives, for example, Bank checks, must be validated in a restricted - . . .
time, the manual confirmation of recortholders' marks is regularly recognizable proof. To date numerous biometrics strategy arisen

unreasonable. Mark gives a secure method for validation and anq,been proposed yet in the monetgas, organization and
approval. In this way, there is a need for programmed signature |€gitimate areas transfer more on the mark. A ton of
checks and recognizable proof frameworks. Writtbgrhand marks ~ investigations have been performed on the mark biometric
are not the same as other printed typssce individuals for the most  framework yet more such frameworks can be applied all around.
part don't utilize text in it; rather they draw a shape as their mark.
Accordingly, an alternate methodology ought to be considered to deal Il. SIGNATURE RECOGNITION
with such marks. The current examination work is done in the field . .
of disconnected mrk acknowledgement framework by separating In 50”_‘? frameworks, both the prevm_)pmentlpned a,pproaCheS
some uncommon provisions that make a mark hard to produce. In@re utilized. The fundamental benefit of a biometric framework
this exploration work, existing mark acknowledgement frameworks over ordinary methodology is dependability, it can't be taken or
have been completely examined and a model is intended to create st. In a biometric framework, different biometric highlights
disconnected mark amowledgement framework. are separated after catching the biorogiictures of the client
and confirming the person by checking against the formats
recently put away in the information base. How a person is
. INTRODUCTION verified relies on the utilization of the biometric framework is
utilized. The sorts of working methods of theorbietric
Biometrics alludes to the programmed acknowledgement afamework are checked and recognizable proof. To date
people dependent on their physiological and conduct attributegumerous biometrics strategy is been proposed yet in the
The world is shouting out for less difficult access controls tqnonetary areas, organization and legitimate areas transfer more
individual confirmation frameworks and it appears as thougfyn the mark. A ton of investigations have been performed on the
biometrics mght be the appropriate response. Rather thafark bionetric framework yet more such frameworks can be
conveying a bundle of keys, every one of those entrance carggplied all around. The plan of any mark check framework for
or passwords you heft around with you, your body can beghe most part requires the arrangement of five-issibes:
utilized to remarkably distinguish you. Moreover, wheninformation obtaining, préandling, including extraction,
biometrics measures are applied ire tmix with different  correlation process and exdiom assessment. Disconnected
controls, for example, access cards or passwords, thfark check essentially utilizes picture handling ideas. The

dependability of verification controls moves forward. Theframework utilized tool compartments given by Matlab climate.
different applications utilizing biometrics are international IDs,

driving licenses, banking, shunning frauds hacking into Il MATLAB
networks, taking sends and so on. The conventional securi%
frameworks are tokehased frameworks, in this, fakers are kept

Keywords signature recognition, matlab, accuracy recognition.

e plan of any mark check framework for the most part
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requires the arrangement of five ssbles: information
obtaining, prehandling, including extraction, correlation )
process and execution assessment. Disconnected mark chdflere are two ways to get the signature:
essentially utilizes picture handling ideas. The framewor
utilized tool compartments given by matlab climate. This™
permitsyou to tackle numerous specialized registering issues,,
particularly those with the framework and vector definitions, in
a small amount of the time it would take to compose a program
in a scalar noiintuitive language like ¢ or Fortran. The name
Matlab repesents grid lab. Matlab was initially composed to
give simple admittance to grid programming created by the 7
Linpack and eispack projects. Today, Matlab motors -

consolidate the lapack and blas libraries, installing the best in C”:.-f '
class programming for grid aallation. Matlab has advanced
over a time of years with input from numerous clients. In college
conditions, it is the standard informative device for starting and
progressing courses in math, design, and science. In industry
Matlab is the instrument of dision for highusefulness (ol .:1"
examination, advancement, and investigation. Matlab highlights |I

A. Signature acquisition

Using the tablet provided.

By using scanned images of sighatures from a scanner
or camera.

a group of extra applicatieexplicit arrangements called tool A

compartments. Vital to most clients of Matlab, tool , ‘E/./ b - 7
compartments permit you to learn and apply specific " - I:} ,g*"ﬁ"ﬂ ™
. : : - / e
innovations. Tool stash is a complete assortment of Matlab L &

capacities (rdocuments) that stretch out the Matlab climate to
tackle specific classes of issues. Regions in which tool kits are
accessible incorporate sign handling, control frameworks,
neural @ganizations, fluffy rationale, wavelets, recreation, andB.
numerous others. There are many inherent capacities in Matlab. o )
The assist order with canning is utilized to distinguish Matlal>ignature preprocessing is a necessary step to improve the latter
capacities, and how to utilize them. For instance, composir@I gorithmdés accuracy and reduc
help at tfe brief in the order window will show a rundown of ollowing preprocessing steps are taken into consideration:

help subjects that are gatherings of related capacities. This is an
extremely extensive rundown; the most rudimentary assist
themes with showing up toward the start. 2.

Fig. 2. Different Signature Patterns

Signature Prgrocessing

Transformation from colour to grayscale.

Transforméion from grayscale to black and white

. . . using a suitable threshold.
For instance, one of these is recordesl matlakelfun; it 9

incorporates rudimentary numbelated capacities. One more 3,
of the primary assistance subjects is matipb, which shows
the administrators that can be utilized in articulations.

V. PROJECT METHODOLOGY

this section describes our apprbdo solving the problem as |
divided it into five steps as shown in the diagram below.

Colour inversion.

Apply opening and closing morphological processes
with small structure elements to remove the inner and

outer noise.
i_/& -77_7 '[///_
- - T -

T L —

Signature ——\|  Signature — i
Acquisition [ V| Preprocessing |, h nﬂ'“f S T
DATABASEJ l - T
_ Feature -
S|gr_1atgre Processing Extraction Fig. 3. Process Example.
Verification K i @ .
oSt s C. Feature Extraction

Fig. 1. Project Implementation Block Diagram

The features extracted from handwritten signatures play a vital
role in the authentication process. A large number of features
are extracted from signatures but not all features can be used in
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the feature set. A good feature set would resudt successful an unbiased estimator of the variance of the population from
system. It is important to have a meaningful feature set fawhich x is drawn.

ensuring proper learning by nn. Various features used in the ) )

feature set of the proposed method are explained as follows: P- Processing of signature

1. Eccentricity Artificial neural networks or ann resembles the human brain in
learning through training and @astorage. The ann is created
It can be thought of as a measure of howmthe conic section and trained through a given input/target data training pattern.
deviates from being circular. In particular, the eccentricity of @uring the learning process, the neural network output is
circle is zero. Ellipses, hyperbolas with all possiblecompared with the target value and a network weight correction
eccentricities from zero to infinity. via a learning algorithm is performed such a way as to

) . ) ) minimize an error function between the two values. The mean
Skewness refers to something that is out of line or distorted Qyuared error (mse) is a commonly used error function which

oneside. fiskewness is a meageih Rininfzé the aviriyB&rbrbtween e netwBiR'S ofitput
precisely, the lack of symmetry. A distribution, or data set, i$;q the target value. Five genuine signatures frach eigner
symmetric if it looks the same to the left and right of the centrg qre taken to train the network and they were enough to give
pointo. Skewness <can rangevérngo@‘resmﬂsi'f‘nUeﬁficafioH.fi”ity to” posi
infinity.

i In this project, the nn consisted of one hidden layer of 10
2. Kurtosis neurons and an input of 9 features and output of a vector of 20

In a similar way to the concept of skewness, kurtosis is gumbers and the max ofethe numbers indicates the signer.

descriptor of the shape of a probability distribution and, just ag Signature verification

for skewness; there are different ways of quantifying it for a

theoretical distribution and corresponding ways of estirgatin In this section, we test the trained network on signature and a
from a sample from a population. The measurement of skewneslassification ratio of about 93% was obtained.

allows us to determine how bowed the lines in each segment of
the signature. V. CONCLUSION

A reliable signature verification system is an important part of
law enbrcement, security control and many business processes.
It allows us to know how the signer wrote down the signaturdi can be used in many applications like cheques, certificates,
Which letters came first emphasizithige direction of angles and contracts etc. The integrated signature verification system
peaks? Orientatiod scalar; the angle (in degrees ranging fromincorporates database management, noise removal and pre
-90 to 90 degrees) between thaxis and the major axis of the processing feature x&action, learning and verification
ellipse that has the same second moments as the region. modules. The matching is done and decisiaking is based on

a thresholebased technique that gives near applications. The
4. Entropy system showed promising results.

3. Orientation

Entropy is a statistical measuof randomness that can be usedReFERENCES

to characterize the texture of the input image.
[1] Alikarouniabassam dayab, s asghaturebeeopnitienk b ,

t

n

5. Euler number using a neur al net wor ks approach, o

[2] julio martinezr.,rogelio alcantars . , -lin@ signature verification based
The Euler number for the binary image bw is the total number on optimal feature representation and nenedivorkdriven fuzzy
of objects in the image minus the total number of holes inthose ' €¢&soning., o ieee, 2002.

objects. Bw can be numeric or logl and it must be real. 8] Harpreet anand,prof. D.l Dbhombe, fie

recognition using matlab, o6 ijirae,
6.So|idityscalar [4 t.y.zhang, c.y. Ceu_n il a fast al
patternso.communications of acm, n

Specifying the proportion of the pixels in the convex hull that processl\':g' _ t N - _ | _
- f or i e . y n 1 S oril ca revi ew

are also in the region. Computed as area/convex area. proceeding ieee, 80, no 7, pp. 10358, july .

6] a. A. Chaudhary, e.a.s. Ahmad, s. H

7. Mean character using neur al dietervaidonak : a

. . i lectrical i ing (icee 2010), khul | h.
Average or mean value of the elements in the image. conference on electrical engineering (icee 2010), khuln, banglades|

8. Standard deviation

The standal deviation of matrix elements is the square root of
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Abstract This work has been focused on building a pipeline that is mimic human speech. It is also a possibility that more than one
capable of consuming short segments of text and using it to generatenodel will be required to replicate neahnd female voice and
content topopulate the clip. Generative Pitgained Transformer 3 speech patterns. This is an area that has a lot of complexity
(GPT-3) has been used for this purpose, which is an autoregressive; o ciated with it. Billions have been spent trying to replicate

language model that uses deep learning to produce hurika text. . .
The output content is used as input to the tégispeech algoritm human speech patterns and the results have certainly improved

which creates an audio clip. A suitable short video clip is to be picked®V€r time. Yet the goal is still far awayl the gontext of this
from the database. The video is then deep faked to sync the faciaP@per, the focus was not on developing techniques to further the
movements to the audio clip. research in this area, as a result, the best option available has
been utilized. Reinventing this wheel would have made a tall
task even taller. We have analysed pvesgiwork done in this
field using one target speaker to understand the limitations [6].
. INTRODUCTION We have leveraged stapéthe-art Generative Prrained
With the poliferation of highspeed internet, the consumption Transformer 3 to achieve this. It is an autoregressive language
of audievideo content all around the globe has been increasinmodel that leverages deep learning to produgean liketext.
exponentially. Producing higguality video however is an We have finguned the parameters to generate output suitable
expensive undertaking, especially for commercial purpose$or our use case. We compared various engines including text
Moreover, once a videtnias been shot if the requirementsdavinci002, textcurie001 and texbabbageD01. In our testing
change or a new video is required all the previous work must lvee found textdavinci002 to be best at its taskhile it does
redone. This work aims to advance the work in this field tdake some extra execution time it is not a restriction in our case.
reduce the complexities involved in this process. A lot ofThe quality of content is important to give the output a more
research has been done in the fieldahputer vision in recent natural field and as a result, we have selected it as our preferred
years to lipsync static images and defgking videos to look method going forward.
like desired personalities. But doing the same in a dynamic ) ) )
video where the speaker, who could be anybody, is moving thefys our textto-speectengine, we compared varlous_alternatlves
face and already has expressions is a nasunyet to be like gTTS, IBM thson and Amazon Polly and decided to move
conquered. This can significantly reduce the overhead requird'®@d with gTTS in the end. It enables us to select a variety of
in producing new video content or dubbing videos made in on@ccents to match the subject of the video while generating the

language to another to expose to an entirely new audience. 2udio. Once the desired aodiegment has been generated, we
select a video clip to match the audio. To achieve the best results

An ideal area of application would be for advertisemefts. these videos have been curated to include a singular person
collection of stock videos could be morphed and splicedpeaking in front of a mostly uncluttered background.

together to create completely new content at a fraction of the _ o L .
cost. In this work, we aim to take a short description as inputhis makes the task of identifying andodifying the lip

and generate a short (less than the 60s) clip of a person talkiffpvements slightly easier. The model is capable of working
aboutthe topic. This task consists of three main-puiblems. ~ €Ven in more complex scenarios, this was just a precaution that
First, generate the content of the clip using the description/topl@S taken to simplify the problem statement. We analysed an
provided. In the next step, this content will be converted to audibS TM autoencoder, with an attention layer added on tap a
format. Lastly, a suitable video will be selected from gused it to predict the correct alignment for temporal windows

precetermined selection and the facial movement will be synce@]-

to thfa generatedlaudio clip, they will then be merged to produtwe are then deep fake this video using a combination of
the final output video. Wav2Lip and GANs. The decision to select this combination

1. LITERATURE REVIEW instead of just Wav2Lip was made as even though Wav2Lip

produces better ligync it results in worse video quality. Adding

The text has been processed and used as input for the Genera&Ns produces an adequate combination e&lipc and video
Pretrained Transformer odel which produces humdike fidelity. We morph the facial features specifically focusing on
content related to the topic. A comparison of various-tiext the mouth to match the audio segment. These 2 artefacts can
speech algorithms was done to select the one best suitedti@nbe combined to create the desired output.

Keywords Video morphing, deejfake, lip-sync, texito-video.

D35Dz



MSIT Journal of ReseardhSATYAM Vol. 10 (2021-22) | ISSN: 23197897

1. METHODOLOGY network can be thought of as a "forger"” trying to produce fake
. data that is indistinguishable from the real data, while the
A. Models And Techniques Used discriminative network can be thought of dslatective” trying
Models and techniques used for this research includes: to identify the forged data. This is done until the forger produces
data that is indistinguishable from the real data, at which point
 Neural Networks the process is said to have converged. Once converged, the
1 GANS forger has effectively learned to generatdadfrom the same
distribution as the real data. The Generative & Discriminator
1 GPT3 Model: A fixedlength random vector is fed into the generator
T Wav2Lip model as input and a sample is generated in the domain. The

_ _ vector is randomly chosen from a Gaussian distribugind
Neural Networks: Neural Networks: Neural networks are alsoused to seed the generating process. Points in the problem

known as artificial newl networks (ANNs). They are a subset 4o 4in will correlate to points in multidimensional vector space
of machine learning and are pivotal in deep learning algorithmsyosiiraining, resulting in a compressed representation of the
Artificial networks are made from layers, the main layer is theyaia gistribution. The domain (real or generated) is sentriato t
input layer, after which there can be atleast one secret layer, 8d riminator model, which predicts a binary class label of fake
a last result layelf the outcome of any single node exceeds g, genuine (generated). A resbrid example may be found in
predetermined threshold, that node is triggered, delivering dafge " raining dataset. The generator model produces the output
to the next tier. If this is not the case, no signal is sent to ﬂ'@xamples. The discriminator is a weillown classification

network's next tier. algorithm. The discriminator model is deleted after the training
By learning from training data, neural networks can irszea procedure. The generator can sometimes be reused since it has

their accuracy over time. The weights are assigned after ifigarnt to extract features from examples in the issue area. Some

layered input has been specified. These weights aid iff aII_ of the _fea_ture exftraction layers can be used _in transfer
determining the importance of a given variable, with largetS2MNg applications using the same or comparable input data.
inputs contributing much more to the output than smaller ones/V€ @S0 experimented with using supesolution [7] to restore
details in the final video without distortion. Speedsisted

Tnpt aper Multiplehicdenlayers Dutput Inyor frame rate conversion was also analyzed to improve lip
synchronization12]. There is more to creating the final output
than just lipsyncing the video the emotions must be conveyed
as well and so for this purpose, we have added a layer to

recognize the emotion in the content [11].
B. Generating Content

The first step was thgeneration of content from the short
description that is provided. We have leveraged sththe-art
Generative Prérained Transformer 3[1] to achieve this. It is an
autoregressive language model that leverages deep learning to
produce human likéext. We have fineuned the parameters to
generate output suitable for our use case. We compared various

_ engines including texdavinci002, text curie001 and text
Fig. 1. Neural Network. babbagen01

elolelole

Convolutional neural networks (CNNs) [3], like feedforward
networks, are used for face recognition, pattern recognition;
and/or computer vision. To find patterns in a picture, thes&he next step is the generation of audio clips using the monte
networks use ideas from linear algebra (matrix multiplication) generated in the previous step. We have used the very popular
Google Textto-Speech(gTTS) for this purpose. The reasoning
as very simple, it is one of the most capable models available

Generating Audio

GANS: A generative adversarial network (GAN) is an

while the discriminative network'sraining objective is to

minimize the probability of making a mistake. The generative!ags in some areas. For applications that require light hardware
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requirements, this model could be ideal, in our case however thee a common choice. We looked at the existing speaker
additional surety of better results was enough to swing thendependent audito-lip creation methods. We evaluated the

needle intexDavincik0 0 2 6 s f ahbaltbage001: This is t

Connectionist Temporal Classification (CTC) dosiodel [2]

a very straightforward model. Very fast with low execution costind discovered that these models don't penalise wrong lip

but at the same time limited in its capabilities. Tad&001:

shapes enough. We adopted a robussyipc discriminator that

This is the modl that is the fastest and has lowest execution cogtushes the generator to provide genuine lip motion for the given

iNGPT36s tool belt. It is
tasks. In our testing we found tedkavinci002 to be best at its

esential phases: Train expert{fync discriminator, Train the

a |l s ospeebhooorestantly. ;To waml oyr noodeh avb Ifolbower ftwos i

task, while it does take some extra execution time it is not Wav2Lip model. Once the training process is complete the
restricton in our case and we have selected it as our preferrggenerator model is used to gync. We have utilized the
method going forward[7]. The content generated here does nesgbidual learning framework [8] to improve the training time of
to go through a phase of human moderation as sometimesoar model. We i@ using a ConvNet to measure the performance

sentence gets coff midway through and such irregularities
must be identified @soon as possible. With some filnaing,
we were able to minimize this phenomenon but it remains as
possibility, albeit a small one. Eliminating it would be ideal. A
major one is the lack of abbreviation context. Instead o
enunciating an abbreviationow it is meant to them often
attempt to épronounced it he
what humans do. The only way to deal with this problem at th
current stage is to manually replace all the occurrences of tl
abbreviation from the content. Asrasult, the tradeff was
made to have slightly more robetounding audio in exchange
for proper pronunciation of all the words.

Text Text Pre-Processing | Linguistic Analysis

Speech Signal
(eneration

|

Sound

Fig. 2 gTTS Flowchart.
D. Generating the synced video

Despite the growth in work on speedhiven face creation, only

of our model.

Srart Pipeline

Topic
GPT-3
{text-davinci-002)

Content
Video Database

gl TS

Audio
Video
Selection

Video
Synchronization

End

Fig. 3. Process Flowchart.

Algorithm:

9 Taking input string from user.

1 Using GPT3 6 s -davieck002 to produce content.
9 Utilizing gTTSto generate audio from content.

9 Selection of video from database.

- hat

a few lip-sync clips with dynamic identities, voices, and ging the generator model from the Wav2Lip variation of the
languages have been created [12]. Additionally, most of thes@yncNet model to sync the audio and video.
attempts suffer from some limitations, namely, they work well

on static images but fail when applied to dynamic videos. W@®ne of the biggest challenges at the moment is matching the

have identified ky factors blocking the task of igyncing

length of the video and ¢haudio without looping the video

dynamic, unconstrained videos and have tried to resolve theback. The end of the video should feel natural and in sync with
by learning from a powerful ligync discriminator. We have the audio but now there is no good solution to this problem. A
used a sequence of facial landmark detection [13] to generaset of videos are maintained and the one with the closest length

the talking head video. Foesolving to lipsync errors and
constructing enormous lgync datasets, the SyncNet [4] model

to the generated audio is usethis method needs more
refinement to reach its full potential.
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V. RESULTS model. LSED stands for Lip Sync Error Distance and L-SE
. . . stands for Lip Sync Error Confidence. With Wav2Lip + GAN

In this section, we will share the results and outputs of ouf,. | SED score turned out to be 7.318 and ESEcore turned
research. Fig 1 is a frame capture of the output video generatg; 1, pe 6.851 with anverall experience of 4.13 in comparison

by our model. Fig 2 is the same frame in the origind¢oi to the Wav2Lip with LSED 6.834 and LSEC 7.265 with
overall experience of 4.04. Website user interface has been
captured and displayed below. This has been implemented to
provide an end consumer with ease of use.

Please Enter the Topic of your Advertisement Download your Video Advertisement

Fig. 6. Homepage.

The modern way to make Advertisements

h T

W e ™

The modern way to
make Advertisements

Fig. 7. Stepwise Pages.

React.js has been used to develop the frontend of this
application. React is a free and opmurce froriend JavaScript
library for building user interfaces based on components.

Fig. 5. Original Video.

Reactrouter has been used to ggage routing for traversing
As you can see the lips are in a different position at the sami@rough the different pages.

point in the video. The output video is rendered at a lower videg Navbar ~ CommOn/Ravbar™;

quality to save on processing time but this can be avoided wi gt';;';:&"ee":Sjtigzsigiggn}nt £ SRR
. . . . . -C e S 3

better hardware/more time. This has been achieved by traini £ Routes, Routey} “react-router-dom™;

our model on the dataset Irs2. Lrs2 is The Oxford BBC Lig ) e
. . st Container styled.div
Reading Sentences 2 Dataset [9]. The dataset consists Of B P

television spoken sentences. All of these sentences are of R0 T
padding-top: 1@6vh;

characters. =
TABLE 1: OXFORD BBC LIP READING DATASET. function ?C";‘() {
# utterances |# word instances |Vocab fgav:arj
ontainer
96,318 2,064,118 | 41,427 Routes

Route

45,839 329,180/ 17,660 path=s/=

exact

caseSensitive {false}
1,082 7,866 1,984 element-{ HomeScreen }
1,243 6,663 1,698

Route
path="/steps/:id"
. . exact
We have a_LIso used the DFDC dataset which contains ov CaseSensitive={Falae)
1,00,000 clips [9, 10]. We have also created a website whe element-{ StepsScreen / -}

you can try this process out. /Routes>

</Container

We utilized AReSyncEDO to-bet
Sync al used the two metrics determined through the SyncNet Fig. 8. Frontend code.
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React
ReactDM

Reactld
BrowserRouter
GlobalStyles

1
AD

"dependencies”:

“@testing-library/jest-dom™:
"@testing-library/react”:
"@testing-library/user-event”:
"axios": """

"react”: "1

"react-dom":
"react-hook-form”:
"react-router-dom”:
“react-scripts™: "
"styled-components”

"web-vitals": ""2.1

sk -UmZR7v4AN7QhVIH2zMwzLT3B1bkFJI1SH59Y7yYOfwj
openai.Completion.create(
e-~"text-davinci-002",

content- response.choices[@].text

response.choices[@].text

Fig. 11 GPT-3.

For accessing GR3 we are making use of the version hosted
by OpenAl. As mentioned earlier, the taktvinci 002 engine

has been used whicls ithe latest version available for the
6davinci 6 family of engines.

app.route("/run",

def run():
EncodedTopic
topic

['GET'])

request.args[ 'topic’]
urllib.parse.unquote(EncodedTopic)

exec(topic)

time.sleep(5)

jsonify(stat message="0k" )

threading. Thread(target=app.run, kw

Fig. 12 Flask API layer.

app.route("/run”,
def run():
EncodedTopic = request.args[ topic']
topic = urllib.parse.unquote(EncodedTopic)
exec(topic)
time.sleep(5)

s=['GET'])

threading. Thread(target=app.run,

gs={"use_reloader": False}).start()

Fig. 13 Flask API layer.

The flask app runs in a separate thread to prevent it from
blocking execution of the main thread where model is run.

V. CONCLUSION

This research has met and satisfied the expected requirements.
The model and pipeline development cycle were challenging,
stressful and full of hurdles. Due to its popularity machine
learning has leapfrogged in both its scope and applications.
Through this wdk it has been tried to further deepen the
knowledge pool in this field and with some refinement in this
technology that can someday be deployed and used in real time
to make life easier.

Cloudinaryhas been used to store the videos after modification
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Summarization and Speech Synthesis
for generating Audiobooks
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Abstract In this work, recent advancements in NLP havmseen text which summarizes the content and contains most
applied to generate novel audiobooks using WaveNets. The conterfnformation. On the other hand, Abstractive summarization
of the books is also summarized using TextRank technique t0creates an intermediate representation of the text and then
generate longform summaries of the books. There is also an android generates new text from the representatianis not taken from
application that aims to provide a U! to the audiobooksngrated by the book itself. This can cause problems because the essence of
this method for better user experience. . - o -

the author's writing is lost or modified. Books, especially
Keywords: Extractive summarization, Speech synthesis, TextRankfictional books are heavily dependent on the author's writing
WaveNet, Booksum style which gives the book its uniqueness. &otive

summarization on the other hand keeps the writer's style intact

. INTRODUCTION (mostly). Mostly because some of the information may still be

With the advent of mobile phones, the number of mobile phondgst depending upon the ratio of length of summary generated to
in the world has seen an exponential growtthimlast decade. the original text. But this comes with the idea of
This sudden boom makes it easier to get information whenevesummarzation®, trying to convey as much information with
required with a few swipes on the screen. One major source @St loss while decreasing the size of the text. Extractive
information is books as they can contain 10 years of experienéémmarization was exactly the way to go.

compressed in 500 pages. Being able to absorb infiaamige N

that is highly beneficial in today's world. Audiobooks haveA' Text summarization TextRank

become a new source of information that aims to make bookshe TextRanknodel [1] is a grapibased model for ranking that
more accessible. builds graphs from natural language texts. Textrank originally

Currently these books are generated by human readers which 18> developed and tested on two language computing processes

a imeconsuming process, also note the fact thit of books comprising of unsupervised learning and sentence selection.

will have an audiobook version. The authors take it up a notcgextrank obtained rests that were promising with staté-the-
j P rt at the time developed in the area.

in this project and use advances in NLP to automate the process
of generating audio from books, hopefully close to human levelgraphbased ranking algorithms are fundamentally dependent
with the aim that one day these Al generatedanabks may  on determining the importance of a node within a graph, on the
be indistinguishable to humans reading. This process also makgssis of information extracted recursively from ¢ngire graph.

it possible to generate audiobooks for old books that don't havghe basic idea is that of "voting”. Each vertex that points to a
audiobook versions. given vertex can be understood as casting a vote onto it.

— : . Moreover the "importance" of the vertex that is casting the vote
They also use Text summarization to make it possible for thE also taken into account.

reader to get a gist of the booéfbre actually reading the entire
thing or maybe just read a summary if that suits the user. A factor d is used for irarporating randomness in the selection
of nodes which is usually set to 0.85. the process begins by
I LITERATURE REVIEW assigning an arbitrary value to each vertex in the graph. The
The goal of the project is to generate an audiobook foprocess is repeated until the convergence reaches below an
summarized versions of the book. To achieve this goal there adg@reed threshold. At the end of extion of the algorithm, a

two major tasks that ne¢d be completed: score is assigned to each node which potrays the "importance”
o of the node within the graph. The graph uses Undirected and

1. Text summarization Weighted graphs. Let's see why that is.

2. Speech synthesis 1. Undirected and Weighted graphs

There are two types of text summarizatienExtractive A recursive grapthased rankinglgorithm is usually used for
summarization andAbstractive summarization. Extractive directed graphs. However, the same may be used for directed

summarization makes the summary out of the sentences that gf@phs where the idegree and owudegree of the graph is
present in the origindext i.e. it takes the sentences from the
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identical. TextRank uses undirected graphs and shows that th&pother work [2] experimented with different similarity
achieve similar rates of convergence to dedagraphs. It can functions between s&nces that may act as a better notion of
also be seen that as the connectivity of the graph increasesilarity than the one used in the original text rank research
convergence is usually achieved after fewer iterations. paper. They tested Cosine Sim, LCS, BM25 and BM25+ as
o ) dissimilar means to weight the links for the TextRank graph.
Considering the web surfing context, a page usually does n§¥,e pest results were obtained gsBM25 and BM25+. They

include numerous or incomplete links to another page, angiso made their code available through the gensim [3] project
hence the original PageRank algorithm assumes the case \pfich was later used in this project.

unweighted graphs. On the contrary, in TextRank technique, the
graphs are built from natural language texts, which mighB. Speech synthesisWaveNet

include numerous or incomplete links between units(nodes) that i .
are extractedrém text. It may therefore be useful to indicate WaveNet [4] is a deep neural network model that is used for

and incorporate into the mo&educing pw aylig wavefgims The fragigkas; eptigely ¢ 5 n

between two vertices and a weight added to the correspondif§ebabilistic and autoregressive. The model can be proficiently
edge that connects the two vertices trained using extensive number of samples for each audio. It

achieves state of the art results in t#Exspeech performance.
2. Text as a graph The model can also be conditioned on the speaklergity to

. . . , ) include features about the speaker's speech.
One major problem still reains, representing a text with a

graph. Regardless of the task at hand, the process of generatiNgveNet is an autoregressive model based on the PixelCNN [5]
graphs from texts mainly comprises of the subsequent steps: architecture. They also use dilated causal convolutions which

) exhibit large receptive fields. The joint probability of a

1 Detect the text sections that best express the currefayeform is facteed as a product of conditional probabilities.
task and augment them as nodes to thpigr Hence every audio piece is trained on all the data as previous
dimesteps. The main ingredient of the model are causal

‘onvolutions. Similar to PixelCNNSs, the conditional probability

istribution is designed ba load of convolutional layers. The
output of the technique has equal dimension as the input. But
one of the problems of causal convolutions is that they require

2. Next, determine the relations among the text section
and these relations are used to form edges betwe
Node in the graph. Links can either be directed, un
directed, weighted or uweighted.

3. Repeat the graphased ranking algorithm until it many layers or large filters to increase the receptive field.
converges. _ . . .
g Instead, they use dilated conutibns that increase the receptive
4, Order the nodes in terms of their final score. Finallyfield by orders of magnitude, without greatly increasing the
the values associated to each node is utilized foeomputation cost. These stacked dilated convolutions enable the
deciding the ranking. network to have extensive receptive fields with very few layers.
3. Sentence Extraction Given an additional input h, WaNets can model the

conditional distribution. By conditioning the model, they can
In sentence extraction the units/vertices for the graph amguide the WaveNet's generation to yield acoustic sample with
complete sentences. For drawegentence, the objective is to essential characteristics. For instance, a rspiiaker setup can
rank all the sentences. Hence a node is appended to the gragehchosen by applying characteristics abapeaker.
for each sentence in text.

WaveNets for the TTS task were conditioned on linguistic
The connection in a graph is defined by a "similarity” relationsamples/characteristics which were extracted from input texts.
between the sentences, where "similarity” is assessed in termg evaluate the performance, subjective paired assessment and

of theirtext content similarity. This type of connection amid twomean opinion value tests were conducted and they achieved best
textual samples can be considered as a course @syltsin the MOS tests.

Airecommendati ondo: A sentence that reports certain notions
text, provides the reader a f#ir HBlconmRORASED METHDDOLOGHY enot e t
other similar phraseshat works on similar ideas, and
consequently an edge can be retrieved amid any two sué1 Books Source

sentences that have similar content. To start this project the authors needed to find a source for the

The connection of two phrases may be identified by comparin ooks that can be summarized. A quick Google seargh leads us
a large collection of opesource books that are copyright free

the value of shared tokens amid the lexical depictions of bof] . " X ) .
the phases. In addition, to evade endorsing extended sentenc SrOJect Gutenberg” [5]. They provide books in multiple

they also use a normalization factor, and split the shared cont R{mas like EPUB, HTML, Raw te>§t etc. We use EPQB and
of two phrases according to the length of the phrase. raw-text format to generate summaries. They also provide books

based on genres which were later used in the application
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provided with this work. The low scores shown on the subset of Booksway be due to
the nature of long form summarization. The lengthier the

B. Android app

Accompanied with this work is an android apgtion that
showcases an usase for this work. The app provides a feature
rich user interface to access the audiobooks generated.

C. Summary and Audio Generation

summary, the more ways there are to convey information. Also,
since the number of igrams is large when using long form
summarization, it also plays a factor in reducing the score.

Sonetimes the audiobooks may have some characters that
should have been preprocessed and cleaned but the TextRank

implementation does not include them, so the audio generated
The books generated are only a subset of the books availableean have some problems when dealing with these characters.

the Project Gutenberg websitehese books follow more or less
a predefined format and the current code for Summarization and

VI. CONCLUSIONS

Speech synthesis works only on these books. However onfyor future wok, modifications to the Evaluation strategies for
minor changes to the codebase can make it adaptable to otfigig form summarization may be required. Also, Extractive
formats. The books are generated offlieeause of the long tail gymmarization with deep learnifrsed methods may be more
of edge cases that may occur with veebaping and the fact that accurate as they can take advantage of large datasets (like

some of the books don't follow the format exactly.

V. MATERIALS AND METHODS
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1
Gensim [3] is a Python library for topic modelling, document[ ]

indexing and similarit retrieval with large corpora. It has a lot

of applications available for NLP. The summarization-sub(2]
module is used for extracting book summaries. An improved
version of TextRank has an opsource implementation that [3!
was submitted to the gensim projedtigh is used here. ]

B. TTS
J 5]

gTTSstands for Google Textb-Speech is a python library and
CLI (Command Line Interface) tool to interface with Google!®!
Translate texto-speech API. It allows users to make calls to th%n
Google Translate textb-speech API programmatically and
generate audiawnks from summary text files.

V. RESULTS AND DISCUSSIONS

TABLE 1: Rouge scores achieved using Textrank on Booksum,
Multi -news[8], CNN dailymail[9] datasets

(8]
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Rouge L 0.063 0.185 0.453
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Abstract These days, the two key technologies promoting theincreasing the demand for power sources for an estimated 50
widespread use of sustainable technologies are energy harvesting andjllion wireless sensors [3]. An autonomous wireless sensor
energy management. To falthfylly_achleve the energy demgnds of thehetwork is made possible by two important technologies: energy
low-power devices, embed in imtennected networks like the . egiing and energy management [4]. These systems have
Internet of Things, management of energy harvesting fromIbecome further comprehensively used as a result of a

environmental energy sources such as solar radiations, thermal b . . f h
sources, wind, mechanical etc. is presented in this paper. Poweringconver(-:lence etween increasing power output from harvesters

low-power devices like sensor nodeseegy harvesting, or converting and decreasing energgdemand from electronic devices.
ambient energy to electrical energy, has become popular. This studyAlthough batteries have typically been used to power these
concentrates on the voltage enhancement and enegying  gadgets, their capacity is limited, and they must be changed or
techniques that are available, including the cesdart and charge recharged when they run out [5]. For this reason, energy
pumps, which are useful when saaded with small seffowered  harvesting is a desirable power source sihagight supply an

portable devices and sensors. endless source of energy if the deployment environment has
Keywords power management; energy harvesting 10T; low power; adequate and sunab_le energy. Small form factor sources suqh as
energy storage, sensors energy harvesters, in particular, offer an appropriate solution
because of their size comparability with currdrdttery
I. INTRODUCTION powered systems and suitability for wearable sensors and smart

Recently we have seen a remarkable increase in the usagehglm es, the two most frequently discussed and searched loT

wireless sensor networks in a vayiedf fields, including applications [6].

calamity management, automation, infrastructure observatiofnother technological paradigm of useful ambient energy
and surveillance. To create fully autonomous smart structuregarvesting is represented by wearable technology. e¥oms
automated houses and buildings must incorporate wirelesgsearchers have sought to create wearable gadgets that are
sensors [1]. With the increased dependence on seasworks  discreet, tiny, and can enhance users' quality of KEO[7 They
around us, itis inevitable to see the internet of things (IoT) beingan also be utilized for computassisted rehabilitation,
embedded in our daily lives. In the upcoming years, it imergency notification, and the early detection of medical
anticipated that the Internet of Things (loT) paradigm will haveyrobems. It is vital to accelerate the research towards the fusion
a significant influence. 10T nodes are expected to befhoth energy harvesting and energy management technologies
everywhere, which necessitates that they are unchained aggfully optimize the wireless networks for selistainability,
independent of power supply. Power autonomy in [oT nodes i&ther than merely improving WSN energy management or
managed by generating energy from the ambient environmenégergy harvsting. This study sheds light on crucial enablers for
sources like solar radiations, thermal energy, wind energy etenergy management. in  powgemanding networks
using transduers. Instead of focusing on the network'stechnologies like sef§ustaining and autonomous wireless
sustainability, research is primarily concerned with thesensor networks. To provide a quantitative examination of a
implementation of functionalities in wireless sensor networkyider range of alternatives, this djuanalyses circuits based on
architecture. their performance of efficiency when compared with input

. . . oltage. Limitations of current systems are outlined to drive
The power sgpply l_Ja_S|s for_the wireless sensor node is gener mure research toward finding solutions and enabling the
a battery with alimited life span. It becomes extremely

challenging to replace the battery of wireless sensor nodes WthtICIpated growth in wireless sensor deployments

deployed due to the large number of nodes in wireless sensor Il. DESIGN CONSIDERATIONS
networks and their constant distribution in a vastly wide and .
complex environment [2]. Arecasted, the number of wireless A. Overview of sources

sensors required to support the Internet of things (IoT) wil

increase two folds by next year thereby bne of the earliest ways of energy harvesting was the

conversion of solar energy to electrical energy. This idea has
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recently been expanded to include a variety of other enerdydrogenbased energy is some categories for {targh sorage
sources, including thermal energy, piezoelectric energy, and Rfystems. The operation pfimped hydro units is similar to that
energy. Many of these fields are the subject of a wide variety aif a hydroelectric power plant. But they also use their generators
research. This section includes a quick summary of some of tlas motors. The substantial amount of land needed to build the
enggy harvestingelated works. Yildiz has studied non reservoirs and the height necessary between them angathe
traditional power sources including solar cells (photovoltaidrawbacks of this design [18]. Compacted air energy storage
cells) and thermoelectric generators (TEGs) 2. Lingam et systems use offeak electrical energy produced by a
al. [13] have employed pyroelectric nanogenerators to captusmnventional load facility or an unconventional renewable
thermoelectrienergy by converting temperature variations intoenergy source to pressurize air at high pressure into a
electrical voltage or current. Utilizing ambient RF energysubterranean reservair a surface vessel. The reservoir needs
sources from several wireless sources with different frequendp be very big and airtight for a compressed air system to work
ranges is also possible, such as radar, wireless LAN, TV signpioperly [19]. One of the promising substitutes for using energy
broadcast stationsnd mobile base units [14]. With outputs carriers is hydrogen. A hydrogen energy storage system's
between 4W and 800W, mechanical sources offer a promisirglectrolyzer unit is a crudiacomponent, which produces
alternative for energy harvesting. Mechanical energy sourcds/drogen from electrical energy by causing water molecules to
can manifest in a variety of ways. Vibration energy harvestinglissolve, the hydrogen storage system itself, and a hydrogen
is thus a possible technologicalvancement. However, the energy conversion system, which converts the chemical energy
majority of recent studies have only managed to obtain 10 m\stored in the hydrogen back into electrioshergy [20].

to 100 mW power, which has just a few applications in wirelesslowever, Utilizing hydrogen for the storage and recovery of
sensors that can run on their power and-fmwer electronics electrical energy involves several inefficiencies. The storage of

[15]. hydrogen requires energy. This varies depending on the many
o energy storage strategies and each technique's effexgsdn
B. Design issues selfpowered sensors with enerbgrvesting capabilities,

Numerous methods mayelused to store energy in the powersuperpapacitors_can be employed as energy storage in place of
system. It is vital to take into account a variety of pertinenpatte”es‘ I_3atter|es can be repla_ced W't.h supercapacitors, .Wh'Ch
factors, including price, lifetime, dependability, size, storagij};e replenished by energrarvesting devices. A supercapacitor

capacity, and environmental impact, to determine the mo s a 16year efficient work life span before its energy capacity

pertinent storage solutions [18]he three primary categories of egrades and can be recharged more than 500,000 times. The
mount of energy that each type of capacitor can store varies

energy storage technologies are mechanical, electrochemical! . .
and electromagnetic storage shown in figure 1 below. greatly from supercapacitors. Supercapamtors have a smaller
form fador and a higher energy density for energy storage,

making them a better choice for sensor nodes than utilising a
Energy storage systems CapaCItor

1
: —— 1 C. Cold Startup
L';t:;::::] Electromagnetic
g S R — — When there is no energy stored in the system and the circuit
d R mducors | [ ] storiem starts with a discontinuous supply it is referredda cold start.
1 lywheels supercapacitors s{o;‘age |

i (SMES) systems | Because many ddc converters contain switches and/or diodes,

[ E——— R I -

o e ===—== o 3 a gatedrive voltage greater than the energy harvesting source

Longterm |

1| compressed air || Pumped nydro Batteries Hydrogen |~ storge | voltage is often required for the circuit to operate effectively.
e e e 2T Cold-start can be dodged by using an uncontdatiearge pump
before the boost converter. [21]. The source voltage is enhanced
Fig. 1. Energy storage technologies [17] and applied to an oscillator before an SC circuit and-high

. . ratio transformebased systems to store enough energy to
Examples of mechamcal storage include energy storage tﬁbwer gatedrive circuitry [2225]. The cold start forthe
compressed air, flywheels and hydrogersed energy storage yransformer circuits is achieved by resonance between the
pumps. Batteries of all kinds and energy storage systems basgctor and capacitor. Energy harvesting devices can become
on hydrogen are examples of electrochemical storagenrely autonomous and independent of outside power sources
Supercapacitors and mzggic energy packing are examples ofiyanks to  these strategies. Since gt occurs so
electromagnetic storage. Energy storages can be divided irﬁﬂ‘requently’j possbly just once throughout the system's

shortterm and longerm energy storages based on the amounfsetimes it is typically excluded from published efficiency
of energy they can hold. Above mentioned flywheels and supgkges.

capacitance energy storage soluticsng with magnetic
energy collection are examples of shemm storage D. Other commercial limitations

technologies. Pumped energy storage based on hydroelectricia/, i _ ) _
energy stored by compressed air, battery storage solutions ar§mmercially accessible sensor nodes with ereajjgcting

Mechanical
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power are used for specific applications like industrial rs s s
environmental control and indoor climate monitoring. There arg \_{+T+T ...... {1
sensor nodes available that don't require batteries and can fun & &

on any energy harvester. Even when energy harvesting |is T ' T
utilized to augment batteries, the problem of having to replage
them wherthey run out still arises. procedure only puts off what _ _

must happen. The sensors must be installed in situ (potentially Fig. 2. Charge pump architecture [31]

embedded and ouff-reach once they are deployed) and operatg;q, re 7 jllustrates the common block diagram of arsfige

for extended periods in applications like structural healtitp, with each-th stage consisting af charge transfer switch
monitoring ofcivil infrastructures. WSNs that run completely CTS) and a pumping capacitor, C. The output stageie up
on energy harvesting can be implemented by combining 10wyt e fing| pair, CTS and CL. The CTS is typically made up of

power el_ectrom(;]s, enelrg}a:vestln_g b d(fawces, _and e or two primary transistors that operate as switches and have
supercapacitors. The power levels attainable from cuétirge their gates correctly driven by other msdand other inclusive

energy harvesting devices are in tder of several mW, eVen crg “gynnorting circuits. In 1980, Dickson suggested and
though it is very promising for addressing the energy limits oo qived a patent for the development of the fundamental

classic WSNs.. Still, a lot of scopes .exist for improvement iy son topology. The CTS in this example comprises a single
power generation and storage capacity. NMOS transistor, with the bulk connected to the groundlaad
M CHARGE PUMPS FOR POWER gate linked to a forward node to raise the overdrive voltage and

MANAGEMENT BECAUSE THE OUTPUT thus prevent loss due to the transistor threshold voltage,

allowing a reduction in the least required supply voltage. The
SIGNAL FROM ENERGY HARVESTERS IS SO fact that the CTSs are not completely turned off is its primary

strongly dependent on the operating conditions, they aréaw.
typically unsuitable for feeding directly into the circuit where
they are applied. They employ a power management circuit . -
improve conversion efficiency. The clock generatad DGDC e CTS is turned off becauge a freegligible reverse current

converter are the two essential components of a pow(%llpws_from the output to the input. .AS. shown in Figure 3b, t.he
management topology [257]. These blocks must also be able radglg?al D_|ctkson (.:tna,[ge. pﬂ"ﬂf IS |mpr:)\g|e<: Utrﬁlon by using
to selfstart in emergency scenarios, such as those brought on B ransistors wi €Ir bulk connected to the source 1n

low voltage and low power levels from external energyp ace of NMOS transistors. This organization provides for

harvestersThe DGDC converter can be built using switched ider!tical inception vgltages during_tuum. Additionally, it has
inductor or switched capacitor converter. Higwer a higher value during turaff, which lowers the opposing

applications are best served by switched inductor converters, H(g]gjt;f: vf/:glrlr?snih?Sénr:;/eigggngﬁ)r;?/rg\?a\illvaetyleW:r(?g :a(f:]aﬂ(ﬁ(r)ds
their implementation necessitates largedfip inductors. transistor's bulk cannot be separately adjusted. Controlled
Switch capacitebased conwgers are preferred in lowower switch and norcontrolledswitch gate biasing methods can be
and lowarea applications because they can be fully integratedistinguished. In the first scenayieach transistor's gate is
on-chip like in 10T nodes [280]. Conventionally, switched directly coupled to a control signal produced by an auxiliary
capacitor converters with voltage increases above one agércuit. In the second instance, the node signals built into the CP
commonly called charge pumps or multipieCharge pumps itself are connected to the gates of each transistor. Since they
have traditionally been employed in nonvolatile memories andllow for lowering the minimumniput voltage, gate and body
RAMs, where the design is constrained by settling time and lowontrol systems may be an intelligent choice for-lswpply
space, as well as RF antenna switch controllers and LCEoltage applications like energy recovery from TEGs.

drivers, where the main design constraint is the present licati d ding | i benefit
drivability. Charged pumps are now frequently used to conve%pp Ications demanding low power consumption can beneti
Tom energy recycling or active/idle mode transition juled

the electric energy that is captured from the environment to

storage buffer as well as to alter the voltage levels between tv9c¥ t?]dlabatlc charfge rt)un:jpsdor ?tclj_aptg/e c?_arge plémﬁ’s' atltr:jough
or more functional blocks. Their present set of uses include%verﬁez);pegosf f?asixrignﬁlorSecl!arl)%o:t?dloor:srggon?i el\J/;lSIe area
energyautonomous systems like battdrge circuits, : Y, 9

biomedical implants, and more recently 0T nodes. _charge pumps might be a 9°°d ch_oice if the main purpose of
' internd DC-DC converters is to quickly generate a range of

A. Charge pump architectures voltage levels.

s a result, the power conversion efficiency is decreased when

The category of inductdess DCGDC converters includes V. CONCLUSION
charge pumps. They use switched capacitors to construct clo
circuits. Asa result, they are appropriate for full integration an
are frequently utilized in solidtate electronic systems.

|knding a solution to the current issues with the utilisation of
renewable energy sources will rely heavily on the use of energy
storage technology, including their dependéhilstability, and
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power quality. With advancements in microelectronics andtl]
MEMS, energy harvesting techniques and their applications are
growing and becoming more appealing. Power managemepr?]
enables the collection of energy from many sources, which,
depenling on the application, may provide battérye direct
powering of the application circuit. Energy harvesting[13]
technology as it stands now is still unable to continuously power
the sensors and nodes with a steady supply of energy.
Furthermore, a varietyfe@nvironmental aspects require more [14
study to comprehend and take advantage of to be able to harves%
energy from the environment. We have reviewed the difficulties
in developing power storage structures as well as an outline Bl
the research in energy maeagent by charge pumps powered

by ambient energy gathering. [16]

Besides energy storage solutions other pathways also promise
enhanced energy harvesting capabilities in future endeavours.
Using innovative power conditioning circuits and energy[i7
storage componentsas well as new transducer designs or
materials, are just a few examples of it, it is feasible to improve
the generated energy. Additionally, the versatility of the devicée!
in getting energy under diverse circumstances will be improved
by merging numerousnergy collection mechanisms into one 1g;
device.
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Abstract In 1950, the population of Delhi was 13,19,000 and at other (Approximately 16A85 meters, depending upon train
present in 2022, the population of Delhis 32,66,000 yearly |ength) in the between which the train arrives. From here the
populations, which is increasing day by day, to provide transportation nassagers board the train, the reason for having two platforms
facilities for the public of Delhi NCR, mass rapld transn_t was |_n|t|ated on a station is because they act as bidirectional pathways from
on 25th December 2002 from Shahdara to Tis Hazari. In this paper, a particular station i.e. a passender can choose to do in either
a layout of a metro statio and its various areas and their respective .p . S P . 9 9 .
components have been explained. Various systems are installed fOQIrectlon from a station depend_lng on the platform from which
the functioning of a metro station. Integration of various systems and he/shechooses to board the train. Platforms also have some ant

workflow of such systems and their working procedures in runtime Important locations where equipment is installed such as; SCR,
are alsopresented. TER, PSB, UPS etc.

Keywords ATS; SCR; P.A. System; PIDS Master clock; RASTI; B. Station control room
SPL; ACDB; UPS; OCC; BCC.
The Station Control Room is the room where authorized

I. INTRODUCTION personnel monitor all the technicalssgms installed in the
étation premises, in conjunction with train positioning and
?ectivity on track. This level can be termed as the controlling
zone of the station, where the station controller is equipped with
Ctthe necessary equipment to take care ofeangrgency in case
e?j failure of any systems, and safely execute emergency
vacuation procedures

The idea of building electric railway systems emerged in th
early, 90s. The idea was to provide completely electric intersta
travel for the pulit, the DMRC (Delhi metro rail cooperation)
was registered on 3rd May 1995 under the Companies A
1956. However, later the massive increasing population call
for more efficient and faster travel in the state. In present time§
there are more than 28t&sons with over 390 Km of metro rail ¢ Uninterruptible power supply

spanning across Delhi NCR. There have been massive

improvements in the field of the electric railway since itsThis room is for power distribution and power redundancy for
beginning, currently; the trains use 25000 volts, 50 Hz ofll zones across the station premises; it consists of an
electricity to travel across a train corriddvlany electrical — uninterriptible power supply with a massive power bank
advancements have been made to conserve electricity for thennected to it. Along with ACDB (Alternating current
trains e.g. use of regenerative braking. They use traction motadsstribution box). Which distributes power on copper cable
along with the use of isolation transformers for the saf¢hroughout the station with proper labelling and sorting of
transmission of electricity to ensure the safety of ghblic  cables.
travelling through these trains. This idea has transformed into a
marvel of electrical and communication technology. Lay out oP-

the metro station is shown_ in figl. Metro Station layout hagatorm supervision booth houses emergency equipment like
many components as explained. an emergency telephone and a PA control desk for live

I. COMPONENTS announcements.

The roof is the uppermost layer/surface of a metro station; it i Ground
a necessary component as it acts, as a mounting surface

Radi : tand S N lso it ttt‘heterm 0Grounddé refers to tF
adio equipment an urge arresters, aiso It protects ki}ecollectively means the network of eatdrminals throughout
public/technical components on lower levels from

. ) . the station and the surge arrestors installed with the elevated
environmental eventsush as e.g. heavy rain, hailstorms, heavy_ . t
sunlight. equipment.

Platform supervision booth

A Platforms F. Telecomm equipment room

Thi ists of two | lat : llelt The telecom equipment room is one of the most important
IS zone consIsts oTtwo long platiorms running parafiel to eacl%cations in a station, as all the technical systems such as Public
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addressig systems, Master clocks, Public information display
systems etc., are assembled and setup in this zone, this Zonge
the originating point of all the various systems in the station

G. Concourse

This zone acts as the interchanging, entry and exit pattavay f
the public, Passengers can enter and exit the station and go
various platforms though the concourse.

H. Viaduct

The viaduct is a channel running throughout the station and wit
cables connecting all zones altogether, i.e. every zone h
connectivity with every other zone through this particular
channel. This duct is a very essential part of a station as it allow
transmission of wires and ducts within the station, which allows
integration of technical systems in different locations in the
station andor transmission of power cables in every room in
the station.

Fig. 2. Simulation of Sound pressure level

Il. SYSTEMS

A. Public announcement system The total quantity of speakers is then multiplied with their power

consumption (in Watts) to get thetal power consumption of
This system has a vast connective hold throughout the statiopipe circuit and then, multiplied with the number of circuits
this system consists of various components namely; Contréflepending on the station size) to get the total power
Desks[1] Amplifiers[2], Zone contllers, Speakers, Automatic consumption of all speaker.

noise level cancellation devices, Equalizers, Mixers anﬁi\I . o . -

Servers. ow, the selection of the amplifiers for corresponding circuits
is done, forexample, if the power consumption of a circuit is

This system is responsible for delivering audio announcemeng0W then a 250W amplifier is optimum for that circuit, to

on the stations in all zones, along with announcements regarding . . e

train dataemergency, status ugea, and other general public a oid overloading. Also, for redundancy, a backup amplifier is

announcements, which are executed by the station controllere‘.f1StaIIeOI which functions in case of failure of any one amplifier.

This system acts as a standalone system, in case of failure of ﬁﬁ'e Public information display systems

central location as it acts as a completely harcwased Thjs system works in synchronization with PAS, as it holds the
solution [3] for live and restored aoancements.The l0gic ey responsibility of displaying train information and
behind this system is very simple, firstly the station dimensiongmergency messages on platforms and concourse, the train data
are taken and then for the correct placement of speakers, gyally shows; destination of incoming train, time oival,
simulation of the station is built. along with some fixed messages.

The sgrface of the floor and waIIs_ of the platform, theirc Private automatic branch exchange

absorbing propgy for sound and the distance of speakers from

these surfaces are taken into account. Mainly two parameters faivate automatic branch exchange is the system that is one of
the optimum placement of speakers are considered (tlbe mostinteractive and most frequently used systems in station,
optimum placement it is meant that the volume of speakers ine use this system for internal telephonic linkisegween all

ideal condition will be safand audible. In case of noise, it stations that exist previously on that line, and main centers of
maintains a safe value of decibels also; there will be no suaghanagement which are; OCC (Operation control center) and
spot on the platforms where an uneven distribution of sound wiBCC (Backup control center).

be present) RASTI (Rapid Acoustics Speech Transmission
Index) and SPL (Sound Pressure Levafjer the simulation is D.

complete, termination of speaker circuits on the ceiling of the g system is responsible for providing time information to all

platforms and concourse. The circuits are arranged in a man isting sgtems and all clocks present in the system. The idea
that two circuits are present on one platform i.e. in an array §fore is that there exists a Masterclock at the OCC, which
speakers the alternating speakerselpart of the same circuit, qides time information on an I.P. so; all systems that exist

such is done to ensure safety in case of damage to one circuititye either a sumaster clock or slave clocks, in either case the
any platform. clocks at thestation have to be synced with the master clock and

Master clock
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so, all stations throughout a state show the same time. received is decoded in a way that is understandable to the mmi
o o and the mmi then produces data packets an send them onto the
E. Closedcircuit television PAS aml PIDS) and transmits it on to the MMI. Here, the MMI

CCTV system provides a camera feed to the SCR for controllef§C€ives the decoded message and uses the data produced to

to monitor every movement at the station and the OCC fo!lnitiate _announcementg on Platfqrms, which contain_s
security redundancy. information about the arrival of the train and form messages in

reakttime and display thenformation of the oncoming train onto
F. Synchronous digital hierarchy the PIDS, which include destination and arrival time.

Metro stations are built, on a very basic logic of redundancy ofhe basic logic of how arrival time is calculated is very simple;
data and functionality i.e. all the data that is being broadcastéie AFTC is mounted onto the rails at regular known intervals.
to the SCR of any station also be broadcasted to another centfdl, when the train passed by it thETC send a trigger to the
locafon, similarly all functionalities that are being provided to control center. Now, the distance between that AFTC and the
a local controller also be provided to another controller on thplatform is known. In addition, the speed of the train is under
same central location. monitoring. As, we know that,

So, in order to execute this logic, Synchronous Digitarestoration of logs in various fields; errors, announcements,
Hierarchy is used. On a practical level, at ev@gtion an IP  interface mesages, etc. also with

address range is assigned, via fiber/copper cables from a

network card SDH (Synchronous digital hierarchy). Now, that aa e
cable reaches the station, it is terminated into another network i 1'QQQ
card which then extends that network throughout various

sygems in the station, in this way all data and functionalities ar®n simply dividing the two

also provided to the Control center.

Qi 0 0E OQ

these features, with the help of MMI prerecorded of special
V. MMI announcements (e.g. for wishing the public on a festival.) can

o o be made and also be looped within a time &afseveral week
MMI stands for man machine interface; this is a softwareyf periodic intervals. The MMI is used to announce and display

designed to communicate with the PA and PID Systems. Thigyltilingual messages at the same time and for sequencing an
software is present in the SCR E(Ed)n control room) and can array of several different messages instant|y_

perform various tasks such as displaying specific messages on

the Display and making live announcements at the station. lihe MMl is a very useful tool for the smooth functioning of a
cases of emergency, the mmi features initiation of an evacuatighetro station and is considered essential at every station that
sequence, announcements, and messagt atisplays in the exists.
station. This software used for monitoring the status of all PA

and PIDS equipment is as it can also detect alarms and provide V. WORKFLOW

audible and visual indication of failure. Based on the logiqyow, that we know about the various Zones and components of
mentioned above, there is also another mmichis present at the station, we will now move on to the workflow of these

the control center. This mmi holds l‘Op most priority in terms Otomponents and how are they integrated togethe‘emnme
functionalities, for example if a message is being broad castegtivities.

onto the PA systems and a message is sent from the mmi at

control center then, in that case the mmi at conteiter There also exists a CCTV system, that is provides camera feed
overwrites the messages projected previously by the local mnif the SCR for controllers to monitor and at the OCC for security
and the new message will be announced. This MMI at OCC h#gdundancy.

a slightly different interface as it can be used to control the MMl .
of all the existing stations on that particular Railwayridor. ~ ** Integration

The MI is a software that allows seamless transacti_on oA utomatic system

commands from the controller to the any level of the station. It

houses various features like periodic message scheduling, Firstly, prior to when a metro train arrives at a station;ethe

an interlocking system on the rail track, which has Audio

So, when the train passes by the AFTC, it transmits a signal FQequency Track Circuits (AFTC) mounted on the rails at
the Control center, from there an ATS Server (Automatic trair}egular intervals.

supervision) projects a hexadecimal string message (this sting

message contains the data about the arrival time, coach lengthpown variables we calculate the arrival time. Tliata
car load, destination, station ID) on an |.P address. Now, at thetegrates inside the message string that projects totdréaire
staton level there is an interface system that receives that strirmystem present at the station.

and decodes it according to a specified protocol (the message iodicall the trai the traERTCs K
0, periodically as the train moves on the tr s keep
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sending triggers to the ATS and new Messages are received

regular time intervals, hence the arrival time information on the|--

Display system drops, unthé train the arrives.

B. Manual system

The manual systems are the systems or parts of systems th

work on manual operation generally; it is the station controller

"

present in the SCR who is authorized to operate these syste
These include telephone aridel announcements from the PA
system.

Therefore, even though PA system acts automatically on th¢..

14
30 X

station there is also hard control available for zone
announcement. The control desks available for zone
announcements are set up in a manner that multipleszon
selected at the same time can initiate live announcements at ru
time.

H

Again, for redundancy multiple control desks are present on g

station and at the Control center with the same functionalitieg -

present.

VI. CONCLUSION

A metro station can be termed as aifethe most advanced
centers of technology, the amount of precise calculations an
accuracy of installation of equipment along with assurance of its
safe working, which is needed to build a metro station, is
i mMmmense. I'n todayds dohsglectricn d
railway is constantly improving at a rapid speed and with such
powerful workforce in this industry, it is inevitable for this
technology to reach greater heights.

ACKNOLEGDMENT

This paper would have been possible without the help of my
family, and the incredibly supportive staff of DMRC, as they

guided me throughout the process of understanding the bas
concepts that were involved in the workflow of the structure, as
well as making me implement these logics on site. | have hac

many help from Dr Jyoti Jain, associate professor at MSIT,
New Delhi. As she helped in presenting my research and
motivating me to write this paper.

REFERENCES

[1] https://buildings.honeywell.com/us/en/products/ -dayegory/voiceand

notification/ bidirectionat amplifiers/all stations
https://buildings.honeywell.com/us/en/products/ -dayegory/voiceand

(2]

notification/ bidirectionat amplifiers/250 W Amplifier

[3] https://buildings.honeywell.com/us/en/productby-category/voiceand

notification/ bidirectionat amplifiers/ circuit protection

DZ1Dz




Investigationof DoubleDiffusive Flow of Nanofluid
overa Linearly StretchingVertical RigaPlate
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Abstract Current endeavor shows the study of steadgtithensional 6 ‘0 | Biot number
flow of nanofluid past a stretching Riga sheet with convective Dimensionless constant
boundary conditon. The Dofour and Soret effect have also been
considered in the model developed for transport phenomenon given| B Modified Hartmann number
by Buongiorndl]. The conservative flow equations have been - - —
transformed to the nordimensional form by applying similarity 9 Soret diffusivity
transformation and tlken shooting method has been applied to solve ) ; o
the transformed equations. Effect of modified Hartmann number on ° Dufour diffusivity
dimensionless velocity, temperature, solute concentration and 01 Prandtl number
nanoparticles concentration has been displayed through graphs. - - - - —
O Brownian diffusion coefficient
Keyword Nanofluids, Riga Plate, Double Diffusive, Mixed : . . _
Co?/wection. 9 O Thermophoretic diffusion coefficient
(6] Solutal diffusivity of porous medium
Nomenclature
- "00 Thermal Grashof number
w Constant
- "Oi Buoyancy force owed by temperaty
n Solutal concentration of salt difference
"y Ambient solutal concentration of salt 56 SolutalGrashof number
n Solutal concentration of salt at the wall "0 Acceleration due to gravity
n Nanoparticles volume fraction O & Nanofluid Lewisnumber
" p | Ambient nanoparticles volume fraction 0 'Q | Dufoursolutal Lewis number of salt
n Nanoparticles volume fraction at the wall 0 'Q | Regular Lewis number of the salt
Y Nanofluid temperature 01 Nanofluid buoyancy ratio
4 Nanofluid temperature at sheet 0Q Modified Dufour parameter
45 Ambient temperature of the fluid 0® Brownian motion parameter
ao Velocity components along axis andy-axis 0o Thermophoresis parameter
respectively P~ .
_ 0 w Regular buoyancy ratio of trealt
OV‘ The stretching velocity of the sheet 561 | Reduced Nusselt number
au Cartesian coordinates 0 Dimensionless solute volume concentration
0 Dimensionless stream function
Greek symbol
S ] Suction/injection parameter R Heat capacity of base fluid
Q Thermal conductivity R~ : .
W Heat capacity of nanoparticles
00 Local Nusselt number - - —
~ - f Volumetric thermal expansion coefficient
Y Local Rayleigh number the fluid
Y The rescaledanoparticles volume fraction t Shear stress at surface
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Investigation of Double Diffusive Flow of Nanofluid over a Lamly Stretching Vertical Riga Plate

" Nanoparticles masensity

" Base fluid density

— Dimensionless temperature

i Electric conductivity of basefluid physical quantities involved are given in the nomenclature. The
— - steady state conservation of mass, momentum, energy,
Similarity variable nanoparticles volume ratio and solutal conceimmagquations
‘ Dynamic viscosity of the base fluid after applying boundary layer approximation are given as
Stretching/shrinking ratio
i Volumetric solutal expansion coefficient of t I
fluid

Subscript

"Q Fluid

b Ambient condition

0 Condition on surface

I. INTRODUCTION

Firstly, Choi[2] developed the fluids containing nanoparticles
p p mataof metals/nommetals/oxides form and named
them as nanofluid. These fluids are powerful heat transfer fluids
due to various applications like nuclear system cooling, engine FIGURE 1.Physical Model
cooling, in car radiators, geothermal energy sources, micro

channels, domestic réderator [3]i[5] etc. Crane [6] firstly Mass Equation

studied the flow of nanofluild over a stretching surface and_ , .

obtained an analytic solution. Khan and Fd@nalyzed the T_O T_U T

stretching sheet flow considering nanofluid numerically. ToT @ T ®
increase the efficiency, magnetielfl has been applied. But for
weak electromagnetic fluid, a very strong magnetic field was
challenge. This problem was resolved@®gilitis and Lielausis 1 o9 1 6 1 0
[8] by developing a Riga plate. Nidhi and Kumar [9] analyzed o OT_‘ U_cb
three dimensional flow of hybrid naroid past a Riga platén “5
the present study, | have investigated numerically double "
diffusive mixed convective boundary layer flow of nanofluid Y

past a stretching Riga sheet with convective boundary : ! .
conditions. | have useBuongiorno model1] to study the » ‘T_O
revised model in which nanoparticles volume ratio at the plate Ta
is controlled passively [1€]L1].

Il. MATHEMATICAL FORMULATION T

The model analyzes the steadygithensional, laminar flow of n “
an incompressible, homogenous, electrically conducting binaryf b

nanoflud along a vertical stretching Riga plate, (see Fig. 1)— mh

which is stretched by giving a velocity © n «p is Tw

constant). The base fluid is a dual fluid such as salty water.

axis is taken along the sheet afidxis is taken perpendicular Energy Equation

to it. Thefluid is flowing in the regiord 1t Riga plate consists

of permanent magnets and electrodes arranged alternatively.
The electromagnetic field of the Riga plate produces the wall

— — — — —
I
I
I
I
I
\

A\ 4

g/lomentum Equation

Cc

Y 1Y
T T o
parallel Lorentz force——'Q ~ 8The nanoparticles volume

ratio at the surface is controlled passively. The denotations of

1)

)

®3)

(4)
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T ™M o 1Y
TOF g v 1o
TY T
—— O ——h

T T

1 g Ty 1o
0— ) ; ;
T w T w

subject to the conditions at the boundary

atey mh
6 fdd nh

R A e
w

onn — n "0,

aswo Hb

600 My © THYO "Yh
non | on

where

67”0 .

Removing P and applying the similarity transformations given

as:

6 W@ Md o h
Q. Y Y. 9)
:(Ah— v ,,Yh
n 0 nooon
0 h) h
n n n n
(5) we get the subsequent coupled equations
0 00 0 6Q
. . (10)
Ol— 0wd 61 0 mh
©) e 10— 060 0 o— an
IO Th
O 01 000 Qed mh (12)
I .
0 i 0 & P——aeeemh (13)
0w
subject to the conditions at the boundary
Onm md m .h
—m 6@ —m h
O0m plhd Gé& mh
O b mh—H D B ™ (14)
O b mh
) where
..~ 0 Ww. .
01 —hY® —Hh Q ,IEh
| (15)
O Y Y | . ;
oo 2 Y Ll
(8) on n O ()
50 (O o 20
v Y Y R
oo Y Y .
06 p f h
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00, , I n Oft.
Ol —,h) W I
(A) ~
Y Y O TFﬁ “O U
00 — 7
n n ” ” -
0i h

0 h

L. 6061 1T 0 .

VO %5 o T Y Y

L. 6. . 1Q, 0

orL —mMmQ T:;—h ‘_—,,_8
W Q N

Il. NUMERICAL SOLUTION AND
JUSTIFICATION

The equations (16(13) along with boundary conditions (14)
are firstly converted into initial value problem (IVP) by
assuming OF W h-—) D A )

OpchhoMTt MHuovhehhx Hyhw 8

wp NC
NC WO
WO
DG Opdo WOVidt 060Q
Ode 01
DT ML
DL .
D1 @V
p & boddw &
0 'Q00Q 0 ®u
 0DIi0Q@OWO
we DX (16)
W X
bQdi . ,gg’",“‘?g‘*i“.‘
SQwa L oLl 0NRee
OWwdOw UL
01 0'@éx
QY [AYA)

00
0 Q0 0BG O O
01 @&
0BI0Q@OWw bW
0O @®u
01 D pdw

with the initial conditions

nipho fpfio fioh 6 '@ & h 17)

wh 0 db ow

In (17), the values ofdohvt AdXx and YUY ie.

0 mh—mt mand( mare not known. | have assumed
their values so as to satisfy the distant conditiong)i.eb
mh—H 1 B ) b T are satisfied. A MATLAB
code for RKF45 method is employed to find its solution.

V. RESULTS ACHIEVED

Effect of modified Hartmann numbedon dmensionless
velocitybee temperature profile- dimensionless solute
concentratiod and dimensionless nanoparticles volume
fraction0 are described in Fig. 2,3. Other parameters appeared
in the equaions are takenas @& Q p ¢ p M Q
T ™o ™ & T O ¢ Q TP

@ hRoi  p.

To validate the results found, we have compared the results with
the results obtained by Khan and P@@nd results are found to

be in the good agreement. Therefore, we are confident that the
results obtained in the present problem are correct.

TABLE 1. Comparison ofdl ¢ with the result obtained by Khan

and Pop[7]
4 < 4 4 40 » 40 »
(Present) (Khan and Pof7])

0.1 0.1 0.9523 0.9524
0.3 0.5203 0.5201
0.5 0.3211 0.3211
0.1 0.3 0.2512 0.2522
0.3 0.1356 0.1355
0.5 0.0833 0.0833
0.1 0.5 0.0543 0.0543
0.3 0.0292 0.0291
0.5 0.0178 0.0179

Fig. 2 depicts that as the value @fincreases dimensionless
velocity profile O get enhanced whereas the temperature
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CONCLUSIONS

Double diffusive mixed convective boundary layer flow of
MHD nanofluids past a stretching Rigaesh is investigated.
(R{glensionless velocity and nanoparticles concentration are
inCreasing with enhanced modified Hartmann nuntbebut
temperature profile and solute concentration are showing

Fig. 3 shows that with the increas&ind decreases and hence opposite b_ehavior. Also there is negative nanopat_icles volume
the boundary layer thickness decreases. Also this figure showencentration near the surface due to depression effect of

profile— get decreasedThe reason behind is that 1 V.
indicates an assisting flow phenomenon. The higher valte of
rises the external electric field which rises the velocity profile
Moreover, the Lorentz forcediuced by the Rigalate parallel
to the surface enhances surface tension and results in enhan
fluid velocity.

that ¥ firstly increases and then decreases with increaée in thermophoretic force near the surface.

Also it is depicted from the figure that there is negative value o
0 near the surface as due to higremperature at the surface
than the ambient temperature, the thermophoretic force resuf$

in depression of their concentration near the surface.
(2]

(3]

(4]

(5]

Li(n) / 0(n)

(6]

2, 1 2 3 4 5 6 [7]

Fig. 2. Variation of dimensionless velocity @nd temperature (8]
profile P with modified Hartmann number

(9]

M(z7) / N(n)

7

Fig. 3. Variation of solutal concentration M and nanoparticles
volume fraction N with modified Hartmann number B

(10]

(11]

EFERENCES

J. Buongiorno, #fAConve dtHeavTeansfevad.ns por
128, no. 3, pp. 24@50, 2006.

S. U. S. Choi an dingihermd condictvitytoiflaids, A Er
wi t h nan ABMEIrt. Mech. &rgy, Cdngr. Expo. Prot995.

K. V. Wong and O. De Leon, AAppl i c:
f ut vAdveMedh. Engvol. 2, pp. 519659 {111), 2010.

M. Raja, R. Vijayan, P.Dnes hkumar , and M. Venka
nanofluids characterization, heat t

Renew. Sustain. Energy Rexol. 64, pp. 168173, 2016.

R. Saidur , K. Y. Leong, and H. A. M
andchak nges of ReaawoSusdtaini Eshergy Rewol. 15, pp.

1646 1668, 2011.

L. J. Crane, i F 1 o wZeiBehsfttFur ang&u Matht ¢ hi n
Und Phys, vol. 21, pp. 646647, 1970.

W. A. Khan and -lyer fl®voop a nafofu@ wpasal a r y
str et chinhd HeatiMass Trangfvol. 53, no. 1112, pp. 2477

2483, 2010.

A. Gailitis and O. Lielausis, On the possibility to reduce the hydrodynamic
resistance of a plate in atectrolyte, Applied Magnetohydrodynamics,

Rep. Inst. Phys. i8a, 12 (1961), pp. 143{146.

1 Nidhi and Kumar, '# ¢ ! 1/ /Engine oil Williamson hybrid nanouid

flow over astretching/shrinking Riga plate with viscous dissipation and
radiation effect.

A. V. Kuznetsov
flow of a nanofluid
Sci, vol. 77, pp. 126129, 2014.

P. Rana, R. Dhanai , and L. Kumar , fi
I 1/ -water nanofluid over a horizontal shrinking cylinder using
Buongiornods model : Effect of nano
Advanced Powder Technology, vol. 28, no. 7, pp. 11238, 2017.

and D. A. Nlayerl d fl
past Intal. herm.t i c al

DZ6Dz



Stereoscopic Rayracing for VR using Rasterization
Faster Raytracing through Rasterization anceRrojection

Dr. Shalut, Rahul Kumar Sharma?, P Silvanus, Somya Sand

lAssistanProfessor, Department of Computer Science & Engineering
Maharaja Surajmal Institute of Technology, Delhi, India
234Jndergraduate in Brech(CSE)
Maharaja Surajmalnstitute of Technology, Delhi, India
Ishalu.mehta@msit.irfrahul.kumarkvl@gmail.comiselvasilvanus@gmail.carfsomyasanu2805@gmail.com

Abstract Virtual Reality (VR), sometimes called Virtual portion of those pixels from the right eye so that only the
Environments (VE) attracted a loof attention a few years ago. The yndisputedpixels must be re-inserted.followed. To test the
wide spread of the media is causing this interest to grow rapidly. Veryeffectivenesof this method,we built a CPU-basedray tracer,
few people, however, really know what VR is, what its basic prinCiplesJavascriptl;hatcanwork in abrowser Ourusewasbasedn an

are and its open problems. This paper presents a historical __. .. -
perspective on visal facts, basic terms and classes of VR programs existing open source [MacWright 2019]. We then used a

listed, following the application of this technology to science, work, StEréoscopicay tracing algorithmfrom [Adelson1993]to our
and places of entertainment. An idepth study of typical VR systems ay tracer. After experimenting,we noticed a significant
is done. All parts of VR usage and communication between them aredecreasén thenumberof ray traceseededo producetheright-
well evaluated: input, output devices and software. Adding human eye image. Although, while benefiting from computer
features and their impact on design issues of VE is discussed. Finally efficiency, we also noticed someproblemswith the duplicate
the future of VR is considered in two respects: technology and social.imageof theright eye.All in all, we foundthatout of the box,
New research guidelines, technical limitations dnpotential  this methodis not suitablefor VR dueto the deteriorationof
gpplications have begn identifigd. The poter!tial pogitive or negativeimagequa"ty, andwe suggesfuture work involving Machine
impact of VR on the lives of ordinary people is considered. Learningto optimize the imageso that this methodcan be an

. INTRODUCTION effectiveway to track VR rays.

Two main algorithms are used in computer graphics to produd® this paper,we focuson the main (camerayays, i.e. rays of

2D images in 3D rasterization scenes]|[d8d ray tracking [16, the sameorigin or relatedrays becausethis is the only one
17]. While built almost simultaneously, rasterization hascoveredy rasterizationWe consideisecondaryaysandglobal
quickly become the leading method of interactive applicationight algorithmsthatwork, suchasfollowing a pathor making
due to its low computer requirements initially (no need fora photonmap,asorthogonalto our path.Evenin the simplest
floating point in 2D image space), its increased ifitghin caseof themainrays,therasterizatiorandray follow-up seems
hardware, and later. with the growing continuous functionalityvery different. In this paper,we showthata different view of

of dedicated image hardware. The use of space and thethalgorithmsbasedon a lesscommonpractice- rasterizing
calculation of each triangle makes it suitable for a relay pipddy using3D edgefunctionsdefinedin the atmospherenstead
However, managing global outcomes, such as reflection, i@f 2D edgefunctionsin animageplane- cancompileray rays,
complex i.e. trackingraysandrasterizatiorinto a single3D rasterization
algorithm.In thiscohesivecontextwe cannowapplyrestrictive
strategiesn oneway andanothercontext.In this new setting,
the only differencebetweenthe two algorithmsis the way the

triangles can be seen and the coated image samplesare
calculated. Traditionally, both methods use different
acceleratiorstructurese.g.ray tracingusesa 3D locationindex

RayTracing,on the otherhand,is a powerful way to produce
high-quality reatlife imagesIt worksby tracingtheimaginary
line from thecamerahroughthepixelsonthescreenandenters
the sceneitself to seewhat objectsare on track andthuswhat
the pixels shouldbein color. The depthof the ray traceis how

often eachray appearsat the scene including different colors
and lighting values from all affected areas for the final

brightnessof the pixels,amethodwe will exploreto enableVR

raytracingsoftware solution.A largepartof thecostof tracking
ray rays in VR comesfrom having to double each frame,
producingtheperfectimagefor eacheye.A strategyfor making
stereoscopicray-tracing tracking effective using almost all

production of one of the required imageshas long existed
[Adelson 1993]. This methodworks by first tracingthe entire
rays of the left eye at the scene,and then extractinga large

almostvertical to reversethe scenewith obvioustensionand
occlusionto calculateonly the trianglesthat may be visible to
cover the cover, and rasterizationusesa 2D grid of image
samplesthat allows rapid (sequentialidentification) samples
may be coveredby a triangle (cf. binning). A combinationof
bothworldswasintroducedearlier,e.g.Benthinet al. [18] use
paralleltraversalandbinningin multi frustraterayssetting,and
Huntetal. [15] describehe continuousvisibility of algorithms
between z-buffer systemswith tiles and rays tracking. 3D
rasterizationenablesus to freely explore many additional
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compoundgormally and to analyzethe different transactions
betweerthesemethods.

Il. LITERATURE REVIEW

Effective VR-trackingis nota newconceptandis beingtriedin
many ways, including purposebuilt computerhardware deep
learning,andolderalgorithmslike the Adelsonalgorithm.

A studyconductedy Windowscentralshowsthat73%of users
in the PC community do not have the powerful hardwareto

supportVR output.Dueto theentrenche&R environmentand
providing live 3D mostof thecomputerthardwareds notawell-

processedlatacable.A simplesolutionto this problemwould

be Stereoscopi®ay-Tracingfor VR (RapidGeneratioimage
with Denial)[3]. In thisway, we aim to produceoneof thetwo

imagesrequiredfor stereoscopicay-tracedrenderingbasecdn

animagethatis alreadytracedby anothereye.For this purpose,
we also use and evaluatean algorithm [6] that replicatesthe
pixelsfrom theleft-handimagecreatedy theright-handimage,
re-trackingonly wherenecessaryWe showthatthis retrofitting

algorithmsignificantlyreduceghe costof producingoneof the
two requiredimages.RayTracing [4] is a powerful way to

producehigh-quality reattime images.It works by tracingthe
imaginaryline from thecamerahroughpixelsonthescreenas
well asthe scendo seewhatobjectsareon trackandthuswhat
color the pixels shouldbe. The depthof the ray track is how
often eachray appearsat the scenewhich combinesdifferent
colorsandamountsof light from all the affectedareasinto the
final pixel colors.The high costof this appcomesfrom all the
indicatorsthatmustbecalculatedacrosghetrack,dependingn

thedepth.Evencompletelyhiddenobjectscancontributeto the
final image as shownin somethingelse,so it is difficult to

maintain the calculation as one would do by removing
rasterizatior]5].

2.1. Deep Learning

Platforms similar to NVidia's RTX systemare designedto

improvethe stateof theartin termsof ray tracking[Vk 2019].
With a specialdesigncapableof performingray tracingandin-

depthlearningactivities,thesetools canproducereattime ray-

basedimagesfaster than ever before. The in-depth learning
componenallowsaudiobasedandlow-resolutiontranslatiorto

be developed,n reaktime, into high-quality reliable images.
This developmentof ray-basedimage production helps to

achievethe dreamof tracking VR, as any acceleratiorin the
productionof a singleray-basedmageat a giventime doubles
whenthetaskis to producetwo ray-basedmages.Simply put,

suchgreenenergydrawsus closerto tracking VR raysat an
acceptabléevel of frames.

2.2. Overview of Adelson algorithm

To testthe algorithm from Adelson1993[6], we first useda
stereoscopiaay tracer and then adjustedit to use the right-
generationmagealgorithm[7]. We thenproceededo testthe
algorithm by checkingthe quality of the imagesgeneratedy

theretrievalalgorithm(comparedo thefull-blownimage),and
by measuringthe maximumbenefitsin performanceThe re-
imaging algorithm usedwas takendirectly from Adelson[6],
whereit is referredto as"the visualspacealgorithmfor creating
stereopairs of ray-followed images".The algorithmworks on
the principlethat,whenlooking atthe pointlinks in theleft eye
plane, that point can also be comparedto the right eye view
plane with some simple calculations. We redesignedthe
algorithm almost as presentedin the original paper. As in
Adelson[6], we take an integratedleft-handedsystemwith a
viewing planelocatedat 0. = 0. We also take two cameras,
locatedat ( R/ 2, 0,1Q and (Q/ 2, 0, 1Q whereQis an
interpapillary distance and Q is the depth of the camera
associateavith theviewing plane.Then,by looking atthe point
(1) @ 1) in theleft-eyeguessingplane,we candeterminethe
position of this point in the right-sighted plane using this
equation,

@ N F 0 N0 fQ+a 1)

whered T1is thedepthof the pointto be projectedn thescene.

1: Tor each scan-line do

2 letoldx=-1

3 for each pixel i in the left eye-image do

4 Compute intersect of ray through i and scene, (ix, iy, iz)
5 Calculate color C for left-eye view

6 Let j =iy +eliz/(d +iz))

7 if j < width of screen then

8 mark j in left image as able to re-use C

2

end if
10 if j = width of screen then
1L set j=M
12 end if
1% if j —oldx > 1 then
14: for each pixel k in right image between oldx and j do
15: mark k in left image as unable to be re-projected
16: end for
17 end if
15: end for
19 letoldx = j
20: end for

Fig. 1. Adelson algorithm

Il METHOD

To testthe algorithmfrom [Adelson 1993][6], we first usedit
stereoscopiaay-tracer, then adjustedit to use an algorithm
producingalmostthe right eye image. Then we supportstop
testing algorithm by properly checkingthe accuscatteringof
imagesgeneratedby therepetitionalgorithm(consideredn the
image followed by the full ray), and by massmeasurement
benefitsin performanceThe integrationof rasterizationwill
help in further reduction of rendering time. The modern
rasterizationtechniqueincludeseverythinglike pixel binning
and antialiasing. New OpenGL extensionsprovide ways to
query confinement information from the GPU or make
conditional group transferscontent, which leavesthe group
throughthe app. An integratedrenderingmethodsuchas 3D
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rasterizationsuggeststhat bandwidth discoveriesshould be
integratedwith the mainrenderingalgorithmfor GPU.

V. BENEFITS & LIMITATIONS

The advantageof this approachis obviously the reductionin

calculationthata persongainsby not havingto fully trackone
of the two imagesrequired for stereoscopicdelivery. The
limitations of this approachlie in the quality of the re-edited
image.Out of the box, it is only suitablefor domainswhere
some visual errors are acceptable.Due to the discomfort
experiencedy usersin VR whenscenesaregivenincorrectly,
this makesit difficult to recommendt in thatdomain.But in

somecaseswhen a large overhaulof a small loss of quality
performances acceptablethis approachwill work effectively.

V. EVALUATION OF THE RESULT

In orderto testtherepetitionalgorithm we haveconsideredboth
achieved computer perfomance, as well as the quality of
resultingimages.

51 Performance

To quantify computer performance,we look at the related
supply costs, dependingon the requiredray tracks, in each
image.Ourinstrumenicodeindicateshat,asthealgorithmis in

place,drawingthe left eyeimageoccupiesapproximately87%
of all ray tracesperframe,andonly theremainingl3%is used
to rendertheimageof theright eye.Aarearrangedmagein the
righteyerequiresverylittle tracking,andverycheapo produce.
To put it anotherway, theimageof theright eyeis about85%
lessradiantthantheleft eyeimage,consideringhattheleft eye
image is already created. The additional cost of the self

prediction algorithm itself, comparedto the numberof ray-

tracest savesijs ignored.

5.2 Image Quality

Therewere a few visible problemswith the right-handimage
that was repeatedFirst, high-level objects(suchas turquoise
andpurplesphere)meta significantamountof drag,which no

longer appearsas complete spheres. Additionally, when the
light sourceas notin front, butfar to theleft or right of theevent,
the boundary betweenthe recurredand reverted eyeto-eye
locations.Theimagebecamecleardueto light variations.This

is mostevidentin the greenandturquoisespheresn theimage
above.Dependingon the applicationyou arerequestingthese
errors may be allowed if additional performanceis more
importantthanimagequality. Tradingis very goodin thatcase,
asit is basedon usfor example a duplicateimageon theright,

while it costs85% lesscalculation,certainly did not seemto

look very badat 85%, to saythe least.Of course,our placeis

simple. When looking at the most complex scenesthe
destructionof theimagecanbe very bad.In VR in particular,
the destructionof theimage,evenour simple scene canmake
this approacha bad choice.Suchlightning flashesand object
draggingasseenin our statisticscanbe very noticeablein the

VR environmentand can break immersion and may cause
discomfort.

VI. CONCLUSION & FUTURE WORK

Overall,we find themethodfrom [Adelson1993][6] to bevery
effectivein termsof making stereoscopicay-tracing tracking
very effective.Oneof thetwo requiredimagescanbeproduced
for a fraction of the normal cost, significantly reducing
computeroad comparedo fully trackingtwo images.Despite
theincreasean performancethe effectivenes®f this methodin

trackingVR raysis questionablelueto the deterioratiorof the
re-editedimagequality. Morework, perhapsnvolving Machine
Learning, is neededto explorewaysto fi ¢ o r the image
quality that hasbeenredesignedo makethis techniquetruly

suitablefor trackingreattime VR rays.

Trackingandrasterizatior13] havelong beenconsideredwo
differentwaysof delivering.We showedthatby doingalittle a
changethat extendsthe functionsof atriangleedgeto work in
3D, the two approachesire almostidenticalin relationto the
baserays. This introducesa new approachto rasterization,
which is similar to homogeneou&D rasterizationfasterthan
traditional 2D rasterization,and requiresminimal setupand
testingtasks.The similaritiesachievedalsoallow usto convey
ideasof dedicatiorbetweeryoubothrasterizatiorandradiation.
We haveintroduceda standardalgorithm that integratesboth
worlds and opensup more opportunitiesfor future research,
allowing usto exploreandcomparenewwaysof delivering.

We alsobdieve that3D rasterizatiormakesthe pipelinesupply
for thefutureintegratedsoftwarethatprovidespiping structures
- simplerandmoreefficient. Obviously,the nextstepwould be

to apply 3D rasterizationusing CUDA within the Laine and

Karrassoftwarebasedrasterizatiorpipeline;dependingon the

location, 3DR may benefitfrom avoiding vertex modification

and possible3D acceleratiorstructuresHowever,we aim to

replicatethe norm, in particular,a parameterthat allows for

incrementalcalculationsnot only in the directionof radiation
but also in the radiation source.This hasa huge number of

applicationson offer, such as mimicking global impactsthat

requirea seconccomplexradiationto treatit with rasterization,
andexpensivdo incorporatet into radiation.
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Abstract A novel distinct beamaperture coupled DRA is projected worn in antennas. A DRA commencing a small permittivity
which resides in a multayered cylindrical, rectangular, cone sybstance would be comparatively outsized owed to the
geometry ceramic disk of different permittivity joined collectively to ~gnyverse proportionality stuck between effective wavelengths
?ccorgpgs: the g’%ﬁit?#eight' kT hde operatin(i; freqlfgr;cy Sltretczesalong with the sgare root of the permittivity. It would disclose
rom z to z The stacked rectangular, cylindrical, an i . o X
conical geometries are inspected for increasing and decreasingf’JI low-down radlat_lon Qactor in add|t|_on to gn extensye_
stacked permittivity. 10ayer Cylindrical mounting permittivity impedance bandvy@th. On the_‘ other _S'de' a high perm|t§|V|ty
stacking structure with permittivity shifting from (11,12....,20) with DRA would be miniature in size, amid narrowed bandwidth
height 1.5mmeach afford narrow beamwidth of 37.38° in frequency action [18]. The selection of dextric constant of material worn
assortment 6.2%6.36 GHz with a gain of 5.2 dB in the DRA is momentously significant for wideband
submission.In this exertion dissimilar permittivity DRAs
materials are connected mutually in favour of gain and
bandwidth enrichment.

Keywords Antenna, Rectangular DRA, Cylindrical DRA, Cone
DRA, Beamwidth

. INTRODUCTION Various threadimensional geometritatructures (Rectangular,
Dielectric resonator antennas (DRAs) encompass a quantity &lindrical, Cone) have been stacked over generic RDRA to
recompense in the vein of squat loss, easiness of excitation, Bfesent improvement in gain and controlling the beam width of
addition to ample bandwidth [{B]. Several investigations on the antenna.
dropping the dimension of the DRA have been enfolded by
researchersBy approach of highesrder mode, the DRA II. SYSTEM DESCRIPTION
diminution technique is anticipated in [4]. To augment the gaimn An ImprovedTwo Stage Sensing detector
of the DRA, scores of research have been premeditated in [5
7]. Even though they push gain of the DRA, the volume of th&igure 1(ac) assembles the geometf a stacked rectangular
DRA turns out to be immenseut side by side with the DRA, Cylindrical DRA and Cone DRA using FR epoxy
conservative DRA. DRA gain is too improved by the productiors u b st r at e wi t)tof 4a. Tpnerectarigular layers t y
of advanced order modes [8] as well as Hybrid configuratiogach of height 1.5mm, making a total height of 15mm and
[9], and superstrate composition [10]. A quantity of examiningdermittivity varying in increasing order from 11,12,€3, 20 i s
groups premeditated the elevated gain arstdnynstacking two revealed. The same stacked rectangular geometry is explored in
dissimilar dielectric sheets seeing that in [11, 12]. The schemhich stacking layer permittivity is diverse in decreasing order
of Stacked DRA with a variety of sizes of the metallic cap i® f permittivity from 20,19,1
investigated in [13] for gain augmentation. The performance dlectangular geometry is replaced by stacked cylindrical
stacked DRA is converse in [14]. It was expose[l5-17] that geometry whee each stacked cylinder has a radius of 7.5mm
stacking two DRAs on top of each can boost an impedanadnd height of 1.5m of varying permittivity. Fig 1(c) presents
bandwidth. stacked conical geometry of varying layers of permittivity. All

models are scrutinised for mounting and a declining layer of

The act of DRA is appreciably prejudiced by the materiapermittivity. Dimensims for the same have been portrayed in

h table 1.
€ef = hi .1 ha _The effective permittivity {{#) of the proposed stacked RDRA
ST is obtained as

€ rl €,92
possessions along with the geometrical bdte vital concern  the resonance frequency of the rectangular DRA antenna can

of conservative DRAs is the dependence of their deioerand  pe anticipated by tapping the estimated plausible expression for
impedance bandwidth on the dielectric constant of material
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the esonance frequency® —— Q Q Q

T 0 0 -7,

where,

Q a=hQ t=xhHh: OAQQIC
wW w
-ipQ O

Where- denotes dielectric constant of the dielectric resonato

antenna, c is the velocityf ight, andQ,Q andQ are wave
numbers along X, y and z directions correspondingly.

Resonant Frequency in Cylindrical Geometry" @& p p p
8

—- p C@pe

(©)
Fig.1. (a-c) Stacked Rectangular, Cylindrical, Cone Geometry.

TABLE 1. Design Dimensions

Where R is the radius and d is the height of the cylindricd

resonator.

MICROSTRIP LINE

@

MICROSTRIP LINE

"'parameters Dimensions(mm)

Or substratel|4s

Substrate Dimensions 50*50*1.6

Strip Line Dimensions 31*3

Slot Size 1.568*7.84

Stub Size 5.216*3

Rectangular DRA Length | 15

Rectangular DRA Width 18

Rectangular DRA Height | 1.5mm each (permittivity
increasing
from11,12,13....,20) Totg
Height 15mm

Radius of cylinder 7.5

Height of cylinder 1.5 (permittivity increasing

from 11,12,13....,20) 1.§

(permittivity decreasing
from 20,19, 18, .... 11.)
The radius of cone DRA | 11.175
Height of cone DRA 15mml.5(permittivity
increasing from
11,12,13....,20)

1.5(permittivity decreasing

(b)

from 20, 19, 18, ....11.)
II. NUMERICAL RESULTS AND ANALYSIS

The S; vs frequency response of three geometries are exposed
in Figure 2(ac). The running frequency spreads after 6 GHz to
9 GHz Supplementary, the directivity radiation pattern for
diverse geometries is submitted in figu8(ac), which wires a
variance in the half power beam width of the radiated beam from
37.38° to 97 °.10 layered Cylindrical growing permittivity from
(11,12....,20) stacking configuration with height 1.5mm each
displaying the minimum beamvidth of 37.38° is revealed in
Figure 3(b). From this Figure, it can be witnessed that the
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broadside radiation pattern is converted into a directive radiation
pattern with diminished beam width. The gain plot for numerous
geometries is revealed in figure 4p 10layer conical
alignment with declining permittivity reveals a gain of 6.26 dBi
while 10 layers stacked rectangular geometry with declining
permittivity characterizes the highest gain of 6.9 dBi. In Figure
5, gain patterns of numerous geometries Rectangular,
Cylindrical, and Cone are exemplified collectively. The
radiations pattern of assorted design is embodied in Figure 6.
Table 2 illustrates a comparative evaluation of six distinct
geometries understudy, assessing their appropriate beamwidth,
gain, directivty, and efficiency.

Radiation Loss vs Frequency
T T T

=

S11(a8)

FREQUENCY (GHz)

@)

Radiation Loss vs Frequency
T T T

|
4 ' 4
|
[ cytncrco ORA wih dcrezsng Er 208, 41 I
& Cylindrical DRA with increasing Er 11,1220
L L 1

) 3 4 [} ] 1 1
FREQUENCY (GHz)

(b)

Radiation Loss vs Frequency
T T T

P Conical DRA v decreasing 1 20,1411 l
A0 |9 Conical R vt incrsasing Er 11,1220
L L L I L

L] H 4 1] & 10 12
FREQUENCY (GHz}

(©)

Fig. 2. Su1 Vs Frequency (a) Rectangular (b) Cylindrical (c)Conical

Directivity 10 Layer Rectangular

-120 120

== Stacked Re ec
Er (Beamwidth-52.57deg

== Stacked Rect DRA inc
Er (Beamwidth-77.80de:
T 1

-150 150

-180

@)
Directivity 10 Layer Cylindrical

-120 = Ctacked CyT. DRA dec 120

Er (Beamwidth-91.02)
== Stacked Cyl. DRA inc
Er (Beamwidth-37.38)

=150 150

-180

(b)
Directivity 10 Layer Conical

(©

Fig. 3. Directivity (a) Rectangular (b) Cylindrical (c) Conical.
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Gain at Phi=0 Degrees vs Theta
T T

Gain of 10Layer Stacked with Increasing Er at Phi=0 Degrees vs Theta
T T T T T T

T

5
o
4 @
= =
g z
Z-0 3
4 i
Q
15
»
20 !
25k 'y 4
W25k | 30 1 1 1 ‘ 1 ' 1 1
- Rectangular DRA with decreasing Er 20,19...11 ! [] 50 100 150 200 250 300 350
-#- Rectangular DRA with increasing Er 11.12..20 ) ) . . THETA (Degrees)
L] 50 100 150 200 250 Jo0 350
THETA DEGREES) Fig. 5. Gain pattern Rectangular, Cylindrical, Cone
(a) Radiation Pattern Rectangular Inc Er

Gain at Phi=0 Degrees vs Theta
T T

10 T T

GAIN{E)

a25H W Cylincirical DRA with decreasing Er 20,19,..11 | -
& Cylndrical DRA with increasing Er11,12,...20 ’

1 1 1 1 L 1 1
0 50 100 150 200 250 300 350
THETA {DEGREES)

(b)

Gain at Phi=0 Degrees vs Theta
1 T

— E-plane
— H-plane

150
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Radiation Pattern Conical Inc Er

GAIN(dB)
s
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THETA (DEGREES)
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Fig. 4. Gain pattern (a) Rectangular (b) Cylindrical (c) Cone
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Radiation Pattern Rectangular Dec Er 20)
With
height
1.5mm
each

10 layers| 5.19 | <2 6.9 52,57 | 7.59 | 5.395 | 5.24
Decreasin | - % 6.925
g 5.60 2.16 | 7.825
Rectangu | 6.85 %
lar -7.0 5.75
Permittiv | 7.6- %
ity 8.05
(11,12....,
20)

With

height
1.5mm
each

10 layers| 6.72 | <2 299 | 5566 | 0.59 | 6.74 2.324
conical - % 7.73
Increasin | 6.76 0.77 | 8.98
g 7.70 6%
Permittiv - 2.22
ity 7.76 7%
(11,12...., | 8.88
90 20) -

With 9.08
height
1.5mm
120 each

10 layers | 3.27 | <2 6.08 | 97.00 | 3.30 | 3.325 | 4.43
50 ~de=tplane] > Conical | - % | 6.755
180 Decreasin | 3.38 1.03 | 7.655
g 6.72 % 7.965
Permittiv - 0.91
ity 6.79 %
(11,12...., | 7.62 4.14
20) - %
With 7.69
height 7.80
1.5mm -
each 8.13

10 layers| 3.33 | <2 6.26 | 91.10 | 4.11 | 3.40 4.86
Cylindric | - % 5.785
al 3.47 1.55 | 7.55
Decreasin | 5.74 %
g - 2.38
Permittiv | 5.83 %
-150 | 150 Ity 7.46

-180 (11,12...., -

. . o 20 7.64
Fig.6 Radiation pattern Rectangular, Cylindrical, Cone W%h

—— E-plane

TABLE 2: Capable investigation for six differing geometries.

Configur S11 | VS GAI 3dB BW Centr Directi
ationlsglu (G WR | N Beam | (%) e vilty I 10 layers| 6.27 | <2 520 | 37.38 | 1.42 | 6.315 | 3.59
of DRA Hz) (dB) | width freque | (mag) Cylindric | - %
(dB ncy al ' 6.36
10) (GH2) Increasin

10 layers| 6.3 | <2 | 5.93 | 77.80 | 4.04 | 6.43 | 4.33 Permittiv

Increasin | 6.56 % 6.81 ity

g 6.72 264 | 7.3 (11.12....,
Rectangu | -6.9 % 20)

lar 7.26 1.09 With
Permittiv | - % height

ity 7.34 1.5mm
(11,12...., each
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V. CONCLUSION 7]

A reasonable assessment for distinct stacked geometries
rectangular DRA, cylindrical DRA, and conical DRA have beerl8l
submitted to boost the gain of the antenna, along to make the
beam more directive and subsequently diminishing the ha(gg
power beamwidth. D&milar geometries have been researche
and contrasted.10 layers stacked rectangular geometry with
decreasing permittivity represents the maximum gain (6.9 dBi}0]
equated to any other geometry along with reasonably controlled
beamwidth.1@ayer Cylindrical @mulative permittivity
stacking structure with permittivity fluctuating from
(11,12....,20 ) with height 1.5mm each delivers narrow

(11]

beamwidth [12]
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Abstract A novel technique for the enhancement of axial ratio DRA higher than 9 dB [14]. A circular periodic EBG substrate
bandwidth, impedance bandwidth and high gain stacked rectangularpased on the mushroelike structure was applied for a
die'elf”éc resonator ra]‘mepna (RIDRA) is projec(;ed d””;‘g this baper. cylindrical DRA to offer a gain enhancement of 3 dB [15]. The
Stacked RDRA with z form slot is projected to enhance the AR\; ~ ;
bandwidthand impedance bandwidth. Metal coated stacked RDRA glggetltc?orbtgi:arma);ll;uEmug;inSof ng:llodBd [?.6] \Il-lvoa\I/vaeretf?n(egel te

with Z form slot ends up in higher gain. The performance of all the . . . .
styles are documented by perceptive the results of reflection constant",‘pproaCheS increase the complexity or height of the DRAs. High

bandwidth, gain, axial ratio. The projected style covers theyfrency ~ Profile DRAs are not suitable for applications that have limited
range from 5.02 GHz to 15.01 GHz. Metal coated stacked DRASpace. Multisegment DRA or stacked DRA has been proved to

provides the measured gain of 11.9 dB. The antenna provides thée an effective approach todaden the impedance bandwidth
measured AR and impedance bandwidth of 76.24% to 85.029417-20]. It uses a combination of dielectric layers with different

respectively. The prototypes of antenna are invented within thepermittivity to function as a whole DRA.
reseach laboratory. The measured results are in close proximity of

simulated results. Recently, a replacement quite dense material patch antenna
(DDPA) has been investigated in [2[Pp], that reveals tt the
material patch antenna will give higher radiation potency, wider
bandwidth and similar gain compared to microstrip patch
. INTRODUCTION antenna. A simplified theoretical model was conferred to

i i ) investigate such quite flat material antenna, wherever the skinny
Dlele_ctrlc_ resonator antennas (DRAs) have received __plenty ‘Pfigh—permittivity material film was approximated to an ideal
attertion in antenna designing throughout past decad8]{1 magnetic wall boundary.

Because of its characteristics of small size, high radiation

potency and low ohmic losses they're additional liable to worRhis paper presents a novel design technique of metal coated
on higher frequencies like in RADARs and satellitestacked DRA for bandwidth and gain enhancement. DRA is fed
applications. with z shape slot. Three different antenna designsstigated

_ are shown in Fig. 2. The first design (antennal) proposed z
Nowadays, compact, broadband, and high potency antenggape siot fed DRA. The second design (antenna 2) consists of

styles are in the imperative want for contemporary wirelesgizcked DRA with Z slot and the third desigantenna 3)
communication systems. Many techniques are reportable [4¢onsists of metal coated stacked DRA. The various proposed
[13] to broaden the axial ratio bandwidths of single feed DRASHRA strudures are analyzed using Ansoft high frequency
The rotateestackedtechnology has been proven to be ansimylator HFSS. Furthermore, the antenna structure is simple
efficient approach to broaden the axial ratio bandwidth in [4hng needs single feeding. The use of conductive coating at the
and [5]. However, the assembly of such antennas is difficult 3SR s a simple and novel technigue for the enhancement of gain.

a result of the DRs is created from many layers with rotatiofrhe prototype of antma is developed in lab and tested on
angles. The duahode operatio inherent to all or any yector Network Analyzer.

microstrip fed high ratio (heigto-width or heightto-length

ratio) DRAs has been exploited for bandwidth improvement [6] 1. ANTENNA STRUCTURE
[8], however it additionally results in a large antenna size. In |
and [10], changed crosdot and traving-wave slot are
accustomed to excite the square DRASs, earning wide axial rat ; . . ; o
bandwidths. Other broadband DRAs have additionally bee Imensions (Ig Wag) with helg_ht 0.8mm. '_I’he permityviof .
incontestable by taking benefits of special DR shapes, like stafframic material used for DRA is 12.8. For impedance maiching

tub of length s is used. SMA connector is used for RF
shaped DR and formed DR [1[]3]. Unfortunately, tfs type S ) :
of antennas with nenonventional structures is troublesome toEXCITATION. Fig.1(a) shows geometry of DRA with Z shape

be in theory analyzed and accurately fabricated. Differen‘°f|°t'ZShape slot is made by three rectangular shape slot of same
methods have been proposed to enhance the gaib6[l4A DIMENSIONS. THE schematic design consists of three rectangular

surface mounted short horn was use to make the gain of a crd%@A is shown in Fig 1(o Two DRAs are made up of same

Keywords Axial Ratio, Bandwidth, Metal coate@tacked dielectric
resonator antenna, High gain

QJI’he geometry of proposed antenna is shown in Fig.1. The design
nsists of FR4 epoxy substrate with permittivity 4.4 and
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permittivity material with same cross section area and height to Il RESULTS

form stackedDRA. THE breadth of middle DRA is double of . . . . .
that other two DRAS to enhae theBANDWIDTH. THE total 1N large bandwidth and fiiggain antenna is designed,

height of stacked DRA is the combination of the height of tWJabricated and tested for demonstration. The three geometries of
DRA. THE field is coupled from the micro strip line to DRA antennaare proposed and investigated.

through a Z shape slot in ground plane at the top of the substraj
In the third design DRA is coated witbnductive material. This Sy T
metal coating is the novel technique of gain enhancement. Tl i
metal coating works as a parasitic element by controlling th s
direction of beam from an antenna in a desired direction. All th — i L
optimized dimensions of antenARE SUMMARIZED in Table I. ] h
F=
The geometry of antenna is determined using equatior =
developed from DVM model. The resonant frequency of DRA
is given by S
N+Q+0=-71
™ (I) 7 ~ 7
Q — Q Q 0Q
IR
N - - @)
alz
Q O0A-= " ph <
= p A - =
Where- denotes dielectric constant of dielectric resonato T—
antenna, c is the velocity of light, aifghQhQ and'Q are wave ; —_—
numbers along x, y and z directions . il
Since method of excitation of DRA is aperture coupling v b=34mm 12mm
following equation have used as the starting point for designin 1 A
slot dimensions. ‘
v
Slot Iength, ?ms 34mm
N g _
v = N 4
Where_ is the wavelength and the effective permittivity is (b)
defined as:
Fig. 1.(a-b) Geometry of proposed R DRA
) C The first antenna structure (antenna 1) contains tecéangular

) ) DRA with z shape slot. Z shape slot is made by 3 rectangular
V\_/here-_ and- are the dielectriconstant _of the rectangular shape slots of same dimensions. The second antenna structure
dielectric resonator and substrate respectively. (antenna 2) contains 3 stacked rectangular DRA with z shape
Slot width slot. In the third structure (antgnna 3), the design consigs .
' stacked rectangular DRA with z shape slot coated with
®» ] 0 conductive material.

arz

Stub length,

Where_ is the guided wave in the substrate.

Where &_g is the guided wave in the subggrate.
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Fig. 2. Three antenna design (a) DRA, (b) StackddRA, (c) Metal

(©

coated Stacked

TABLE 1: Design Dimensions

Metal coating

Elements | Dimensions | Elements | Dimensions
a 24mm Lg 80mm
b 34mm Wg 80mm
d 6mm Ls 13mm
S 2.1mm Ws 1.5mm

It has been demonstrated that by metal coating the stacked D
and properly choosing the permittivity of the two stacked layer
antenna having low profile, wide bandwidth, high gain an
circularly polarized can be realized. The gain can be furth
enhancd by making use of DRA material with high

antenna structures is shown in Fig.4, Table Il shows the
comparign of 3 dB axial ratio bandwidth of 3 antenna structure.
The simulated and measured axial ratio bandwidth for antenna
structure 1 is 75.31 % (5.20.97 GHz) and 70.12% (5.26
10.94 GHz). The antenna 2 provides the simulated and
measured axial ratio bandwidof 82.31 %(5.9914.37 GHz)

and 76.24 %( 5.913.32 GHz). For antenna structure 3,
simulated and measured axial ratio bandwidth of 75.02.02
11.05 GHz) and 69.20% (5.320.95 GHz) .The conductive
coating does not increase the structural complefigntenna

as it can be achieved by pasting the easily available copper tape.

The simulated and measured gain of all three antenna structure
is shown in Fig 5. Table IV shows the comparison of gain of 3
antenna structuresimulated and measured gain i 8B and
8.9 dB. Stacking enhanced the simulated and measured gain of
(antenna 2) to 10.7 dB and 9.8 dB. The conductive coating on
(antenna 3) enhances the simulated and measured gain of an
antenna to 12.7 dB and 11.9 dB.The peaks of the gain plot are
shown in the frequency range in which antenna operated and
decreases at other frequency. The conductive coating does not
increase the structural complexity of antenna as it can be
achieved by pasting the easily available copper tape.As can be
observed, conduiee coating enhanced the gain of (antenna 3).
As can be observed, simulated results are in close proximity of
experimental results. The measured results are generally lower
than the simulated values as losses of the dielectric, connectors
and cables are htaken into account in simulated results. In Fig
6 shows the radiation pettern in different design of DRA with
multiple resonant frequency which is operated in application in
e field of wireless communication. Fig.7 shows the e field
Istribution insidethe proposed DRA. Rotation of E field
istribution confirms the circular polarization operation of
roposed antenna. The experimental setup of antenna for
easuring return loss is shown in fig 8 .

permittivity. The prototype of the antenna has been designetig 8 shows measurement setup of return loss with thatieari
and tested on Vector Network Analyzer and Anechoic Chambesf frequency in the specified range through VNA by connecting
The simulated results are in close proximity of tested resultshe SMA connection for providing feeding power to the DRA.

Fig.3. shows simulated and amred 10 dB impedance

bandwidth response of all the three antennas. The performance Table Il: Comparison of 10 dB Impedance bandwidth

of all three structures are summarized in Table II. In theca

= =

10 dB Impedance bandwidth

proposed DRA TE111 mode is generated in the direction ¢

. . . . SimulatedGHz) MeasuredGHz)
ProOpoalon The Sl e psdanaiith | At 11 51100(5.06.12.07) | 77,905 2511.69
Antenna 2| 85.36%(6.0315.01) | 85.02%(5.9514.75)

( 5.2511.95 GHz) respectively. The antenna 2 provides th

simulated and measured impedance bandwidth of 85.36 %(6.0

LAntenna 3

82.88%(5.8214.05)

78.9%(5.7513.25)

15.01 GHz) and 85.02 % (5.49%1.75 GHz).Stacking creates a
air gapwhich decreases the quality factor of DR that leads to

Table lll: Comparison of Axial Ratio Bandwidth

slight increment in impedance bandwidth of antenna 2.Th

3 dB Axial Ratio Bandwidth

conductive coating on antenna 3 structure causes little increa

|~

Simulated(GHz)

Measured(GHz)

in quality factor, hence impedance bandwidth of antenna 3 ig
less than antenna & simulated impedance and measured

Antenna 1

75.31%(5.0210.97)

70.12%(5.2610.94)

bandwidth for antenna 3 is 82.88% (5B205 GHz) and 78.9%

Antenna 2

82.31%(5.9914.37)

76.24%(5.9713.32)

Antenna 3

75.02%(5.0211.05)

69.20%(5.3210.95)

(5.7513.25 GHz) respectively.

The simulated and measured axial ratio bandwidth of all three
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HFSSDesignt 4.,
Guverio
— rEToul

Setup! : Swoen
Froqe"14.05328657GH: Phi'0dog

Sesp! : Swoep
Freq«10021903808GHx" Pri~0deg"

TABLE IV : Comparison of Gain

Gain
Simulated(dB) Measured(dB)
Antenna 1 9.7 8.9
Antenna 2 10.7 9.8
Antenna 3 12.7 11.9

V. CONCLUSION

Stacked RDRA with z form slot is projected to enhance the AR
bandwidth and impedance bandwidth. Metal coated stacke
RDRA with Z form slot ends up in higher gain. The performance
of all the styles are documented by perceptive the results «
reflection contant, bandwidth, gain, axial ratio. The projected
style covers the frequency range from 5.02 GHz to 15.01 GH:
Metal coated stacked DRA provides the measured gain of 11
dB. The antenna provides the measured AR and impedan
bandwidth of 76.24% to 85.02%espectively. The proposed
design of RDRA can be used in C and X band application sug
as survilance, weather radar, satellite communication a
wireless computer network etc.

(b)

(©
Fig 8(ac) Fabricated Proposed Design of RDRA
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Abstract A periodic heating system to continodreat and cool the ~ Advances in materials and in therredéctrical cycling methods
pyroelectric samples to investigate their performance has beengre predictable to provide low cost and hjghwerdensity
designed. Different heating and cooling cycles ranging from31  g|ectrical generators [8]. Pyroelectric element when subjested t
seconds was applied to BaTi@nd PZT. It is found that the 5 hoyer density radiation (W) causing a temperature variation

temperature increases rapidly for high heating d¢gs in BaTiC: for .
the obvious reason. Also, the temperature does not drop back to initia‘dT) the induced charge (dQ) released by the electrode area

temperature as there is no external cooling resulting in cumulative of the element due to a decrease in polarization is given as: [7]
heating of the samples. It is seen that after certain number of cycles,[g] e
the samples come to therquilibrium state and the temperature )
becomes almost constant. The steady state is achieved by BaTiO3 and Q0=—06Q"Y 1)
PZT in around 9 and 15 seconds respectively. BaTiO3 sample gains

equilibrium faster as compared to PZT sample because of its highenw h e r e  ¢bsarption tokffecient of radiation and P (units:

heat capacity. Iis interesting that the gradient peaks for BaTiO3 are ¢ ¢ g Ki 1) is the pyroelectric coefficient of the pyroelectric
maximum for 3 second cycles while in PZT it was observed for 1materia|

second cycle because of their conductivities. It was found that for

BaTiO3 the maximum induced dynamic pyroelectric current was . Qby @)

obtained fo 3 second of heating cooling cycle because of higher v="_-

absorption of heat in same time duration. QY

Keywords: Energy harvesting, Pyroelectric, BaTiO3, PZT @ - 041 3)
dt

I. INTRODUCTION

As a consequence of increasing energy crisis energy harvestif§ere B is the magnitude of the electrical polarization vector
has currently become a topi€ intense interest. Coal, oil and @nd ppyroelectric response current. Pyroelediaerials, such
natural gas in all meet around 80% of the global energ@s flatplate capacitors are sandwmhe_d in betwe_en the top and
requirement. Therefore, to bridge this demasdpply gap, bottom electrodes and poled along @xés perpendicular to the
researchers are actively investigating the alternative sources @Jfites. Ps is perpendicular to the electrode surface and its
energy which are sustainabléf] .Tidal, wind and solar are one magnitude is given as electrodharge density. Pyroelectric
of the most common alternative sources of energy of renewabfeaterials with high P value are considered for applications.
energy. In the surroundings, thermal energy is ejected fromiso, increasing the electrode area will be result in enhanced
almost all the physical systems in the form of low grade energyurrent under paty of incident thermal power density per unit
which needs to be harvested. Different methotike area. It is difficult to experimentally determine the temperature
thermoelectric, solar power plants and photovoltaic cells havgradient therefore finite element modeling is done to explore the
been devised to convert the thermal energy into electritemperature variation rate in pyroelectric materials with some
energy[6]. Recently, pyroelectric materials have gainediesigns of caties created by wet etching, trenches made with
popularity in the research community for energy harvesting precision dicing saw, and grooves generated by a sandblast
capabilities. These are the class of materials which producetching technique, in order improve the energy conversion
electricity when subjected to temporal temperature gradient[7fficiency of BaTi(G and PZT cells by pyrelectricity [10 12].
In addition, pyroelectric materials are well known for their
actuation and sensing applications. Periodic heat energyarvesting mostly is used to convert

) . . ) . ) temperature gradient into electricity. Periodic heating leads to
Pyroelectric materials have the potential toction with high  continuous power generation over time and provides a means of
thermodynamic efficiency when compared to thermoelectri¢.ontinyously harvesting energy. It is necessary to design a
generators and d'o not need Iarge heat'smks to maintain tB@riodic temperature profile argpply it to the pyroelectric
temperature gradient. Pyroelectric materials react to temporglements to generate temperature variation rates. The factors
temperature gradient which causes an internal strain andrthi affecting the periodic temperature profiles for improving the

turn, results in electricalgemShieE hiaion @8 in dyBefectriB8dmérsin@ild® e S
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frequency or work cycle, radiation poweproperties and 1R RESULTS AND DISCUSSIONS

dimensions of the air layer, and the material properties, - . . . -
dimensions and structure of the pyroelectric elements, etc. '€, the Periodic heating system is designed to periodically
heat and cool the samples so as to explore their pyroelectric

The rest of the paper is organized as follows. Material angerformance. It is to be noted that with periodic heating the
methods used are explained in section Il. Experimentaltsesuitemperature change is smaller, however, over the time
and discussion is done in section Ill. And final conclusion is ifemperature ch@e becomes higher and so the harvester energy
section IV. [15]. As a starting point, differefieating and cooling cycles of
1, 2 and 3 seconds were applied to BaEf PZT. It is found
. MATERIALS AND METHOD that in BaTiQthetemperature increases rapidly for high heating

In the present Study, the pyr0e|ectric performance of BaTiOQYC'GS for theobvious reason. In addition, it is to be noted that
and PZT has been explored using finite element method. For tH the same duration of cooling cycle the temperature does not
purpose, finite element sinatlons were carried out. As a drop back to initial temperature as there is no external cooling.
starting point, the transient heat transfer is carried out analysld1is results in cumulative heating of the samples over the time
to find out the temperature variation in the materials with2S showrin fig. 2. However, similarity is not observed in PZT
temperature and other parameters. For the analysis purpodeterms of temperature rise with heating cooling cycles Owing
Cy|indrica| Samp|es were consideredthwdiameter of 24 mm to its lower thermal CondUCtiVity PZT is not able to diSSipate
and thickness of 3 mm as shown in Fig.1. The materidieat as fast as it gains so for smaller duration of cycles its

properties are provided in Table 1. temperaturericreases at a higher rate. It can be seen that after
certain number of cycles the samples come to their equilibrium
TABLE 1 Material properties state and the temperature becomes almost constant. The steady
Arca[Pyroclecti] Specific | Thermal state is achieved by BaTiO3 and PZT in around 9 and 15
Sample| Thickness| (mm?) c heat conductivity | Density seconds respectively.aEFiOS sample gains equilibrium faster
(mm) %"gf/fr'g'fK’)“ (NgK)) | (WHmK)) | (glenm) as compared to PZT sample because of its higher heat capacity.
BaTiO3 3 452 : 200 0.434 2.85 5.94 After this, the temporal gradient of temperature was Computed
PZT 3 452 557 0.348 0.14 7.6 as presented in fig 3. It is interesting that the gradient peaks for

BaTiO3 are for maximum 8econd cycles while in PZT it was
The temperature variation in samples is governed by thebserved for 1 second cycle because of their conductivities.
following differential equation:

4001BaTiO, 400{PZT
o P o o 390 390
0 — tQ Yo 4) - .
370 370
Wh e r e, k and @are density, specific heat at constant g £
pressure, thermal conductivity and heat flux respectively. £ E 30
£ 340 340
Here, the sample has been simulated in axially symmetric 0 0
configuration i.e. the rotation of rectangular domain has been | @ —
considered about the vertical axis @®sented in fig.1. The e —om| — 3
bottom and side edges of the samples were exposed to room 03 6 s s A uy N TN F g9 5 u TN
temperature in simulations while the periodic heat flux was ) Time(sec)

given on the top surface. A heat flux of 50 W was given with
different on off cycles and average variation in temapure on
top surface of sample is monitored. At later stage, this M r—cm o] 2
temperature variation is related to the dynamic pyroelectric —
response current using equation 3. o

Fig. 2. Cumulative heating of the samples over the time.

0.1

Z (axial) i 27

T Heat flux g o g “

T N = N N
E, : é’ 0.1 01
Z :
£ = 5 2
2: E EEEEEEEEEEE R EEEE]
= ::_' Time (sec.) Time(sec.)
g ! g
=i k: Fig. 3. Temporal gradient of temperature.

= => r(radial)
Temperature boundary It is to be understood that upon being subjected to temporal

Fig. L. Cylindrical sample temperature gradient charge (Q) is induced on the electrode
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area. This charge (Q) can be calculated in accordance witbquired to have an alternate energy harvestitgjem. Form
equation 1. Charge collected on the electrode area wase above discussion it can be conclutlet materials like to
computed for differencycles for both the samples. It can beBaTiO; and PZT can serve the purpasieenergy harvesting.
observed from fig.4 that for corresponding cycles the chargezT is found to have high charge collected on the surface
collected on the surface was much higher for PZT sampl@ghereas for BaTiO3 the maximum induced dynamic
because of its higher pyroelectric coefficient. In additionpyroelectric current was obtained. Finally, it is concluded that
highest peaks were observed for hegitcooling cycles of 2 tha materials with property of higher absorption of heat and

seconds each because of high temperature gradient obtaingfiver cooling at some extent can be used for energy harvesting.
One step ahead, dynamic pyroelectric current response due to

induced charge was also computed using equation 3 as shomt=FERENCES
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Abstract Web Development is building and maintenance of websitesessential things they need to carry if they are planning on going

is avast and ever growing field. For making frorgnd of any website
or page, a lot of designing and planning processes are undertaken to

make a seamless user interface and provide satisfying usefT h e

experience. The backend of the website is where the dataredstnd

outdoors.

di st i nNetvsodpleethat makes itspecidi is

that it has a voice assistant. Modern web technologies such as

it uses computer programs to ensure that the server, the applicatiorRegct JS and AtaAl are used in the development of the web

and the database run smoothly together. Here, we will discuss th
idea of development and implementation of digital newspaper that
uses modern technologies namely, Alan StudiowdeAP| and React.

In order to allow users to have a smooth and enjoyable experience,

€pp in this work.

Il. TECHNOLOGY

an artificial intelligence based voice assistance is provided in this The choice of technologies used was based on how suitable they
application. The assistant can take voice commands from the usergre in the modern web development, how vast is the technology

and respond accordingly. This systeman help blind / visually

facilities, specifically-daily weather forecast and online news.

community behind it, its simplicity and implementatiomisTis
Because, having an active developer community behind a
technology will assure doubt support and continuous evolution

Keywords Artificial Intelligence, Voice Assistants, React, NewsAPI, of the technology. Therefore, we chose the following

Alan Al.
l. INTRODUCTION a)

Information can sometimes be communicated very rapidly
through the newspaper. One of the finest means for individuats)
to converse with one another and with world at large is via the
social media. Weather forecasting has many purposes in daily

technologies in our work:

React JS (Developed and maintained Hgcebook
engineers) for the froregnd.

Alan Al for handling the voice commands and
interaction.

life, notably giiding you chose what to wear and if you should2-1 React JS

bring an umbrella to work. Textual information occurs
predominantly mostly in acquisition and dissemination o
knowledge.There are many people, including blind, visually
impaired, and other others with a éige range of abilities who
are youngsters, adults, and individuals of all ages, who ma
have severe visual disabilities and limb abnormalities. If blin
individuals have adequate access to mass media, they will h
the opportunity to obtain new skills@mformation [13]. With

this wider perspective, they will now find themselves on a more
even playing field with their friends, family, workplace, and
opponents. Less observable, but possibly even more crucial, is
the ability of blind and differently abfecitizens to participate b)
in social concerns enabled by availability to the newspaper [4
5]. You gain power if you are given access to the newspaper.
These fantastic prospects to grow and develop, however, arsa
restricted to those who are blind. ¢

In order tohelp the visually impaired and differently abled
people, we propose to create a web app which is voice assistant
enabled digital newspapéiNewsospheie, wher e t hey
out voice commands to get the information regarding present
weather, latest newand even recommendation to what all

]Jt is a frontend componerbased opessource library that is
only in charge of the application's view layer [6]. The view layer
in the Model View Controller (MVC) architecture is in charge

of how the application appears and functions. The aadvantages
f ReactlSare as below [7]:

Intuitive: ReactJS provides interaction to just about any
Ul layout and is extremely simple to utilize. Secondly,
it allows for the creation of applications and services
quite well.

Declarative React]S, which prompts desite
components of the interface to adapt automatically,
supports relevant data alterations.

Provides Reusable Component$he developers
already have liberty to use components designed for
one application in the other with related functionalities
attributable to this platform. This assures seamless
@exeeutiog i whide involving least effort  while
developmenphase
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d) JavaScript library One of the operations in the JS fast due to its data caching technique.
library essentially is tantegrate HTML elements into , o
required functionalities and impres the project Prototyping and Designing
across the entire project. In essence, a website prototype is a Highlity visual
e) Components SupporReactJSasically demonstrates representation of the site that enables you to link between
the perfectfusion between HTMLcore elements and SCT€€Ns andhow how the website would function before
JavaScript. The document object model is a massiv@ctually building it.
e;]rray %f |nformat||on that cogld be e_ffect|ve|y har‘dl‘adThe interaction map in Figure 3 shows the planned screens and
through HTML elements and JS scripts. how they will be connected with each other. This map helps in
2.2 Alan Al connecting and linking various pages of the website during the

coding and building phase. The interaction map shows the

Alan provides a fully serveless environment that makes it various pathways that can be followed by the user. This
possible to create sophisticated and dependakdg@pnvoice interaction map also helps in developing an understanding of
assistants. The majority of the work is done by the Alan Ahow a user might navigate through the web application.
backend when using the adw®d tool known as Alan Studio to

add a voice interface to a web applicationdB JavaScript is

used to build voice scripts, which gives them a tonne of Weather
flexibility. In figure 1, AlanAl's operation is shown. Page
Sound Voice to Read ik
Input | Text sound
l N = (o
age & Articles
Compare
Result send | text vr\:ith , , - - -
(Voice) instructions database Fig. 2. Basic user flow ad interaction map of the application
tn ADI
Fig. 1. Working of Alan Al ¥
L 4 Interaction through Alan Al o ! o
1 DIGITAL NEWSPAPER 1T NEWSOSPHERE : :
: DEVELOPMENT PROCESS W;:;:e’ 4—Mmseamﬂng ’.ope"mamer:
Newsospheres a webbased application built using React.JS (A e e !
frontend JavaScript libranyitegrated with voice assistaiite i Coordinates

develop

Start (ii) Ideation (iii) Designing/Prototyping (iv) Building
(v)Refactaing (vi) Deploying (vii) Finish. The development

ment process can be divided into following tasks(i) .
oo oy @
EDAOPCIalOr

: Detects Users

process is discussed below. Lo y Location

Ideation

The idea of the Digital Newspaper (Newsosphere) is a web

based application backed with Al voice assistant which tells us e :

weather and news based on the location of teearsaccording s | NewsAPl g B aricies
to the search input. Apart from that, user can also view the latest = R S

news or news based on certain keywords or source. All this is |

enveloped by an Al voice assistant, so that the user can interact ! !
with the app using voice commands. Figursh®dws the basic ~  ----- \.J —---
user flow and interaction process for Al interfathis app can Interaction through Alan A

be accessed from web browser present on device of any
dimensions and hence it needs to be made responsive. Not only

just res

(Pragressive Web Application) which is easily installable and is

ponsive, but we have aimed for making it a PWA ] o )
Fig. 3.Basic interaction map of the News Page
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This provides further scope of studying about the usewe were able to divide the complicated applicatitia smaller,
experience which is important to keep the user hooked up witteusable components by using react. In order to get started, we

the application without losing interest.

need to enter the following command into the terminal to create
a folder with readyto-use startup code for a react application:

After designing the interaction map and refining it in accordance
with the best user experience, it is time to build a basic
wireframes for different screens of the website. Figure 4 shows
the strter wireframe The wire framing and prototyping tool used
is Figma (figure 5). Creating the wireframes first before actually
diving into the coding part allows the developers to get a prior

$ yarn createreact-app newsosphere

After that diange into the above created directory

$ cd newsosphere

idea about the designs and the different views.

Newso W How: o
All of the world,
just a click away.
“Weather" “News"
Fig. 4. Starter wireframe
- [ vl S A
) SRR

Fig. 5. Prototyping using Figma

V. BUILDING THE APPL ICATION

This command will create the starter application, after opening
which we will see a src directory, this is where the majority of
the code will go. Inside this, we made a components directory,
which will contain all the components. To keep the code clean
and well organized, each component has its own folder. Some
of the major components and its stdmponents along with
their functionalities are mentioned below:

HOME

The home component is the fistbp for a new visitor, it acts as

a landing page, and it sets the look and the feel of the application
along with links to navigate to other pages of the app. The main
sub components of the home component can be categorised as
follows in table I:

TABLE | : CHILD COMPONENTS OF HOME

Component Functionality/Purpose
Home.jsx Parent Component
Navbar.jsx Nawga_tlon Bar dl_splaylng the links for
the login and register page
. A component whose main functionality
Card.jsx

is to display the content within a card

RoundButton Component is just a rou
button with a svg arrow within it. As th
name suggests, it is a button

RoundButton.jsx

Weather

The weather component is accessed after hitting the weather
route from the home component. It displays weather related d
and components, such as, map of the current location, current
weather, hourly and daily forecast and required things. In table
Il below, are the major sutomponents of the weather

Following the prototyping and designing process, we staigomponent.

towards building up the application wherein the application

TABLE Il : CHILD COMPONENTS OF WEATHER

actually begins to take shape. Considering the interaction map,

we decided that we need to build multiple screens that is of
main container component which would be used to enclose th
react router connecting various screens.

Using ReactJS, we created the application's front end. CSS
used for style, adding layout, and positioning (Cascading Sty
Sheets). CSS specifies how HTMlements should appear on
screens or in other types of media. A lot of work is saved vi
CSS. It can manage the design of several web pag

Component Functionalit/Purpose
Weather.jsx Parent Component
Navbar.jsx Navigation Bar displaying the links fo

the home and login page
WeatherIinfacomponent has three mai
functionalities. Firstly, it displays the
current weather details in card. Apart
from that, it also displays hourly and
daily forecast.

Weatherlnfo.jsx

simultaneously. CSS files are used to store external style sheg

This component displays the map wit

MyMap.jsx the help of reaeleaflet
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This component displays all the recent and old news stories published by more than 80,000
Requireditems.jsx suggested items that a user should_c_a sources worldwide.
outside based on the weather conditig . . . .
outside. 1 API Autocomplete: When inputting a city or location

name into the react search box on the weather page, this

News API assists irautacompleting the field.

) ) Now to integrate the APIs in our application, we need an API
The news component is rendered when the user hits the NeRsy, which is used as an environment variable for security

route from the home or weather page. The sole purpose of thiszsons. Following is an example:
comporent is to initially display some cards which suggests
users to give some valid voice commands. Once the user givAdding ALAN Al voice assistant

the voice commands to fetch the news, the components gets re

rendered with the fetched data. Table Il below lists the/V& can easily add a speech interface taapgrthanks to Alan,
components related fews component. an excellent voice Al platform. Instead of a team of Machine

Learning and Dev Ops professionals, Alan allows a single
TABLE Il : CHILD COMPONENTS OF NEWS developer to create and develop a voice experience for our app.
The Alan Studio interface can be shown in Figure 6.

Component Functionality/Purpose

News.jsx Parent Component 5\ HanSado 0 Goieisint S0 WFainoti =

Navigation Bar displaying the links for the hon

Navbar.jsx .
and register page Newsosphere

dearpte miasts 15

This component displays the valid voi

NewsCards.jsx :
commands the user can give.

This component displays the individual card f{

sl news headline and the corresponding article.

Create Veice Assistast

Other major components

The other major components are as follows:

Connecting everything using react router

The onepage application will be up and running as desired with Fig. 6. Alan Studio
the help of react router which allows different components to be

rendered when the user hits different routes withetgneering V. RESULTS
the entire application. Hence it is extremely fast. The app.jSkigure 7 below shows the final look of the interface page for
wh(ijchis ;tjhe main component is where the react router is definggloposed digital newspaper, Newsosphere.

and used.

. Newso Home Weather Nows
Using APlIs
As mentioned earlier, we will be collecting and extracting dat: All of the world,
from a bunch of APIs (Application Programming Interface(s)). justa click away.

With the help of these piteuilt APIs we would hen be able to
send requests to resources and get responses based on
request in real time. The main APIs we are using are as follow

"Weather" "News"

1 OpenWeather API: The OpenWeather Ltehbwned web
service OpenWeatherMap offers global weather dat
through API, incluthg realtime weather information, (¢ ]
forecasts, nowcasts, and historical weather information fc
every place. For any place, the firm offers a miryte
minute hyperlocal precipitation forecast.

friendly RESTAPI that offers JSON search results forthe”city and provides the ihaand hourly weather forecast as
well.

Fig. 7. Home (Landing) Page
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Newso Home Weather News
Enter a city below
+
Hourly Forecast
Weather in Kalkaji Devi, IN 12:03 AM .
’ [re—
Humidity
.( 0 s7% 5
=
0w

Temp
b 273212732°¢
28.25°C _,, Wind Speed

= 57mt/s
Rain

sEE3En

Daily Forecast

Wednesday, 25May  Thursday, 26 May Friday, 27 May Saturday, 28 May
M M
203 3465°c  3OQ 36.27°C "“ 39.05°C t". 39,03°C
W W e " %
Clear Clear Rain Rain Clear
028% %449  O17% %482 ON% %548  027% #601
Don't forget to bring your
Raincoat Waterproof Boots
i i 4
.
Fig. 8. Weather Page
Enter a city below
Q_ Type name of city here!!

sunday, 20 May

503 3863°C .39,75°c

020% %31

Monday, 30 May

Clouds
016% =508

Umbrella

== Leaflet | © OpenStreetMap contributors

Fig. 9. Map displaying location in Weather Page

Weather in Kalkaji Devi, IN

a'

000

28.25°C

Rain

12:03 AM

Humidity

O 579%

Temp
8 2732/27:32°¢
5. Wind Speed

= 57mt/s

Fig. 10. Current Weather Card

Daily Forecast

Wednesday, 25 May

34.65 °C

Clear

024% = 4.49

Saturday, 28 May

(". 39.03 °C
2000
Rain

027% = 6.01

Fig.

Thursday, 26 May Friday, 27 May
36.27 °C "‘. 39.058C
20w
Clear Rain

017% = 4.82 021% =5.48

Sunday, 29 May Monday, 30 May
) 38.63°C ‘ 39.75 °C
Clear Clouds

020% =37 016% = 5.08

11. SixDay Forecast

Don't forget to bring your

Raincoat

Fig.

Waterproof Boots

. -

Umbrella

12.Required Things
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VI. CONCLUSION

This paper examines the creation and use of a digital newspaper

Hourly Forecast

that makes use of contemporary tools including Alan Studio,
News API, and React. The application offers voice help

powered by artificialintelligence to ensure users have a

B Temperature (°C)
N4 g

212

210
238

seamless and engaging experience. The user can issue vocal
. commands to the assistant, and it will carry them out as
instructed. This technique can make it easier for older persons
or those who are blind or visually impadl to access internet
resources, particularly the daily weather prediction and online

26 | news.
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Abstract Businesses shut down and sent employees home due to that the end of the article, we discuss the advantages of the hybrid
COVID-19 outbreak, resulting in a massive natural experiment. approach to software development and encourage IT firms to
Many supervisors were worried that their engineers wouldn't be ableembrace it in accordance with their own needs and those of their
to or wouldn't be motivated to work successfully from home, that clients.

theyd lose control, and that they wouldn't even notice when things ) ) o )

went wrong. The subject of what is expected of software engineerdc€ywords Agile; Design Thinking; hybrid software development;
who work from home is becoming more pressing as many Information technology; Application development

organizations have established permanent rematerk or hybrid

home/office policies in the wake of the COVID outbreak. l. INTRODUCTION

Agile methodology's use by businesses continues to rise. HoweveAS & result of the rapid evolution of markets, software and
these businesses frequently employ acstied hybrid development System developers must contend with a wide range of
approach, which combines agile and pldrased methods. However, difficulties. To overcome these #iulties, businesses and

it is challenging for firms to establish these methods because agileprojects have turned to hybrid development strategies that use a
and planrbased methods generally adhere to diametrically opposedcombination of rigorously planned, -@hcompassing methods
ideals. Companies need to resolve the tensions between agile anghd adaptable agile practices. Despite this, there is a plethora of
plan-based techniques |f_they want to get the_ benefits of bOthoptions, and research suggests ticitia@ process construction
approaches at the same time. Whether or not agile and flased 5 (e done in ad hoc fashion. This document presents findings

methodologies clash is determined by the desired outcomes. Howeveﬁ,Om a survev of hvbrid methods for creating software. We
there is no summary of the specific objectives sought after by hybrid, y y g )

techniques and the associated difficulties and comtictions. As a  Investigate the prevalent methods, the ways in which they are
result, we decided to map out the objectives and obstacles of hybriéNtegrated, and the contextual factors thkhect the usage and
development strategies. The literature presenting the actualMixing of hybrid approaches in software development.

requirements and objectives of businesses and projects is the primarm . .
subject of the mapping analysis. Our filmys reveal the elements that W€ demonstrate that most mixtures adhere to a pattern wherein

contribute to hybrid approaches' inherent tensions, and we offer @ classic process model acts as a framework into which other

solutions for dealing with them. fine-grained (agile) methods are inserted. We also dematast
that the size of the organization and external triggers have little

modern Information Technology (IT) companies. The purposetis beeiﬂggogn'etshew\g&:ﬁla“ty tho(-: Cf;%lz:rllds_osr?f;[;/]v;rg gf? \rﬁé?ﬁ(r)?jin;re

paper is to bridge the gap between the many hybrid approaches ! gies. W \usl tsu

software development and the established practices that underpif€ Outcomes of a naturally occurring evolutionary process that

them. Through the use of a survey questionnaire and the examination!S Primarily motivated by experience, learning, and pragmatism.

of preexisting research articles and papers on saitesdevelopment . . . .
practices, this study aims to collect data from software professionals_'VIe"hOdomgl'eS for Developing Hybrid Software. The following
and gain insight into how current practices in the software IS What we've done in our research on hybrid approaches to
development industry have contributed to the productivity of Software development: A hybrid approach to software
employees and the IT organization. To help ITgamizations boost development is one thahakes elements from both agile and
productivity and provide commercial value beyond customer more traditional (plamriven or rich) methods, and modifies
expectations, this study proposes a conceptual model centered on ghem to fit the specific demands of the organization (e.g.,
contemporary hybrid approach to software development, rather thanapplication domain, culture, processes, project, organizational

a singular software. development strategy. Safter development structure, techniques, technologiess. ).
approaches can be integrated to cut down on development costs and

speed up the process of bringing a product or service to market. Ana Problem Statement

organization's success in today's market can be aided by adopting the

most effective software developmeptocesses, frameworks, and \WaterScrumFall was first proposed in 2011 by West et al. [24]
models for their specific values and bodies of knowledge. Theyyho also predicted the widespread adoption of hybrid
overarching goal of the conceptual model is to narrow the chasm that evelopment practices. Theocharis et al. [20] conducted a
exists between the many hybrid software development techniques angomprehensive Iiteratur.e search to gather .evideuppm;ting

the established practices thaid in the software development process. . ) .
! pract ' W velop P West's assertion. As a result, they brought to light a void in the

This study is concerned with improving how software is developed in
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literature: while there is a plethora of studies on agile softwardevelopment organizations provide commercial value to their
development, traditional techniques have been mostlglients. When it comes to agile software developmemtrSés
overlooked in recent studies. As a result, there is aldeart a popular framework [11]. Kanban, Extreme Programming,
information (and evidence) on the patterns of combination anBeature Driven Development, and so on are all examples of
the contextual elements that lead to the development of hybrither Agile software development paradigms. Kanban is a
approaches, such as how standards affect the deploymentusieful tool for visualizing and managing the progress of various
agile methodologies or whether or not firm size and industriamplementation tasks [12]. Agile methods of software
secbr are relevant? development are characterized by their ability to swiftly adjust

L to shifting needs and other factors. [13].
B. Objective

L L — It's common practice for agile software development to employ
Our study's primary objective is to fill this knowledge vacuumpy,iii-disciplinary teams. The teams have bebte a0 work
by collecting mformapon that will be useful in identifying {,gether more effectively thanks to the agile methods. Software
combination patterns; that is, which development approachggyelopment in Agile frameworks like Scrum occurs in iterative
are really implemented and how they armb@ed in company  gprints with an emphasis on incremental delivery of the product
or projectspecific development strategies. We also hope 1914 Users' stories, or needs for a business solutice the
determine what kinds of environmental conditions prompt therimary emphasis of Scrum's Product Backlog. In a sprint, these
dgvelopment of hybrid strategies. We also hope to learn whaker stories contribute to a smaller increment of a business
kind of software development issues lead to the adomfon ¢q,tion given to a customer [15].

hybrid methodologies, and whether or not these adoptions are
successful. Gaining efficiency is essential for finishing any task or
undertaking. The compositioof the team, dependency on
II. LITERATURE REVIEW external factors, and staff turnover are crucial parameters that

Miller et al. (2021) reports on an extension of the survey worl@ffect productivity in the Agile Software development
begun by Bao et al. (2020) at Microsoft. We didn't include i@PProach. When planning an agile team, it's important to think
since the authors looked at teamoductivity, whereas we're aPout things like team size, skill sets, tedymamics, and the
interested in individual productivity. The research present@mount of time each team member will have to devote to the

findings from a July 2020 survey measuring team productivitProiect. [16].

in ad_diti_on to the second survey featured in Bao et al. FOHOWinﬁroductivity can be impacted by a variety of project elements,
the findings that only 20% of respondesity that WFH has had i ding project limitations and development tools [17]. The

a positive impact on their team's productivity, 56% say it hag, ation of a project is often estited and monitored in relation

hadlnq effect, agd 230./0 ﬁay. it hahs h"’.‘d a nege}tive impact, the nriy‘/the phases of design, development, and testing. But it's also
analysis —provi esd ncl:l b Insight hlnto vlarlouhs Iaspects Olmportant to think about everything that goes into finishing a
communication and collaboration that explain theikes project, such as consulting, training, and anything else that

Neto et al. (2020) conducted a survey of 279 professionals frofight be needed [18]. In order to m&in a competitive edge
32 countries and found that, overall, productivity and jopn the information technology market, the quality of a software
completion times were not affected by the pandemic. ThBroduct has taken center stage [19]. Effective practices in
authors' focus on negative changes or the lack thereof preclud¥@ject management, systematic development, and testing
any asessment of positive effects on respondents, hence we H$hniques [20] are major contributors to the ssscof IT

not include this study in our analysis (which is important for ouPTCI€cts. In the Agile method of developing software, the
analysis). process for keeping the program up to date is treated as a

separate activity. [21].
Finally, Bezerra et al. (2020) rated the current productivity _ _
during the pandemic and not on changes in the state dicerac '€ Maintenance mechanism or process of software can be
of WFH in Brazilian software firms in May 2020 on a scale ofSimPplified with the help of DevOps, a practitt bridges the
bad, regular, good, and excellent. Therefore, we did not includd®P between the Development Team and the Operations Team
this study in our evaluation. The authors discovered that mokf2]- Both Continuous Integration (CI) and Continuous
people felt they were productive, and that how productive the&)e“Very (CD) are key to DevOps’ methodology (CD). With the

were was affected by things like outside distractions€lP of DevOps, previously siloed teams may work together to
willingness to change, and general happiness. createbusiness solutions more efficiently. As a result, it can

facilitate faster problem solving and less misunderstanding.
The use of agile techniques like incremental testing anfR3].
continuous integration has made agile software development ) ) ) . ) )
(ASD) a mainstream practice. Even tgbuthe software _DevOp_s makes it (IeaS|er to ship sqftware bulllds quickly, wh|ch
industry is becoming increasingly competitive, new processes cru0|§1llln todgys cutth'ro'at business environment. There is
and technologies are always being developed that help softwdf@e difficulty in - combining DevOps and the Scrum
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Framework. The integration process needs to run well, hendeghly beneficial to a business. It's not uncommon for software
several tools are needed for that [24]. CI/CD is facilitated bywolutions to be intricate, requiring integration with a wide
tools such as GIT, Jenkins, and Maven [25]. DevOps relyariety of other systems and services. When done correctly, an
heavily on log management sbans like Log4j [26] to keep enterprise architecture (EA) can ass&tcompany more
track of any issues that may arise. Scrum and DevOps are twffectively manage its IT solutions and aid in its efforts to
examples of Agile software development approaches that can bdernize its business operations. The enterprise architecture of
combined for optimal results [27]. This approach has beea company should help it develop its strategy, guarantee that all
demonstrated to increase deployment frequedegrease the of its initiatives and programs work togethand realize its
amount of defects, and increase the number of user storiemgterm goals.

completed by a team within a sprint. For DevOps to be

successful in an organization, the required infrastructure mu§® artifacts can help a company decide where to invest in IT
be in place. and gain important strategic insights. EA is a very important link

between IT and business for a company. The more experienced
Companies like Google and Amazon have been ablediocce an organization is at using EA, the more it can get out of it and
their cycle time to the minutes with the help of DevOps [28]ma&e good use of its IT investments. EA can help an
Since frequent software releases are a standard practice on tinganization streamline its business processes, use its IT
Cloud, DevOps approaches have found a natural home theiefrastructure well, integrate its business units well, and speed
Measuring the results of software development processes up the delivery of software solutions. EA is very important when
crucial for moderrday iterative improvement. Mean Time to it comes to IT Gvernance.
Repair (MTTR) and similar metrics can assist a company see

how much progress it has made in terms of reducing repajfrg@nizations can benefit from the combination of IT
times[29]. Governance and EA in their pursuit of their many enterprise

wide objectives. Microservices are becoming important because
The importance of DevOps' security measures has beaf their ability to speed up a company's digital transformation;
recognized in recenyears. DevSecOps is the term for thistheyalso aid with gap analysis, the identification of old systems,
methodology. The primary objective is to prioritize security atand the improvement of software solutions. Due to the-ever
the solution design phase and throughout the wholehanging nature of both technology and project needs, it is
development process. In the beginning stages, security needscoming increasingly vital to carefully consider the software
be prioritized. During solution devedment, making ensuring developmetprocesses and practices that will be used to create
all security concerns are addressed can be expensive. Agday's business solutions. Companies frequently employ a
business must also make sure that-fumctional requirements number of different approaches within a single project.
are secure. Focusing on security concerns related te no@ombining methods in this way is what's known as a "hybrid
functional needs early on in the solution developmerdge®is approach” in the field of stiare development.

what's known as "shifting security left". ) ) ) , , )
Other considerations in selecting a hybrid methodology include

DevSecOps was created so that different departments, suchths project's criticality and available resources (high, medium,
development, security, and operations, could stop working ior low). To some extent, a company's familiarity with different
isolation from one another. DevSecOps processes can bendfipes of IT projects and the breadth of femm members'
from the use of sour@mde quality management tools like Sonarprofessional experiences in the IT business are also factors in
Cube. A DevSecOps approach is the creation of automation teéke decision to use a hybrid strategy. Reasons for opting for a
scripts that can verify the security features of a businedsybrid approach to software development include the need to
solution. In order to avoid spending a ton of money patchingvork within existing business, organizational, andtauoner
security holes later on, it's portant to minimize those holes restrictions while simultaneously increasing the agility of
throughout the design phase [30]. Innovations in botloperations and adapting current processes. The adoption of a
methodology and tools are constantly being developed. Micrbybrid strategy is a result of its inherent strengths as both
services is another emerging pattern; it's an architecturédaditional and modern approaches. The hybrid approach to
approach that emphasizes creating a service (actioh of software development is gaining traction in the IT sector
software capabilities) that caters to a specific business proced&cause it helps organizations better balance the needs of their
For constantly updated software systems, the advantages rofiny stakeholder groups.

microservices have been demonstrated. The diased

software system has also benefited from this design. Design Thinking (DT) is a methodology for identifying

problems, establishing customer empathy, defining insights,
Exciting nav avenues for software creation are made possiblgererating creative ideas, prototyping those solutions, and
by the plethora of ideas and developments made possible sting them with actual customers. This method can be repeated
DevOps and Micro services. Since the fundamental principlezs needed. With design thinking, the focus is on the people who
of frequent deployment are present in DevOps practice andill be using the solution. From the customer's perspective,
employed for providing Microservices, this method can be businessesan better identify problems and develop prototype
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solutions. Integrating Design thinking with agile softwareoriginal RUP disciplines are shown with the seven hybrid model
development approaches can help businesses better comprehéisgiplines in Table 1.

issues and create workable solutions. The iterative and . ) ) ) )
adaptable nature of desighirtking makes it a natural fit for SCrum's eremonies (the Daily Scrum meeting and the Sprint

agile frameworks like Scrum and extreme programming. meeting), roles (the Scrum_ Master, the development team, a_nd
the product owner), and artifacts (the product backlog, the sprint

A company's digital transformation can also benefit from thédacklog, and the burndown chart) may be seamlessly integrated
application of design thinking in tandem with agile softwareinto an RUP's #rative development process. At any point
development practices. Since it can imprdweéfficiency with  during the RUP process, you can hold a daily Scrum meeting, a
which needs are gathered from a customer, design thinking isdaily Scrum of Scrums meeting, a Sprint planning meeting, and
useful tool for the requirements collecting phase of agila Sprint review meeting. As part of the business modeling
processes. The benefits of the design thinking approach are mbcess, the product owner mighgvelop the product log. The
confined to the requirements collecting and degigase of a SM is free to take on any of the standard Scrum roles. The daily
software project; rather, they can be extended to cover thigcrum meeting and the Sprint meeting are where the tasks
entirety of the software lifecycle with the help of Agilased defined in the product backlog and the Sprint backlog are
software development methods. Current methods of softwamorked on and tracked.

development should not be abandoned in favor of design . ) ) ) o

thinking. Instead, its a method that, when combined witif’h@se diagram of a tigal hybrid model is shown in Figure 2.
standard software engineering processes, may help a compalfje Product backlog and Burndown chart are displayed in

gain an edge in the marketplace by producing custéocesed Figure 2's leftmost column. These Scrum artifacts are available
perceptiordriven business solutions. for use by several Sprints, as shown at the top of each column.

There are two meetings per Spyitme planning meeting and the
1. HYBRID SOFTWARE DEVELOPMENT review meeting. Each of the seven RUP disciplines can be
METHOD

tracked in the daily Scrum meeting. The seven RUP disciplines

L i . are utilized in different ways depending on where a project is in
Researchesrhaye indicated that large a_nd comp_llcated projectsg lifecycle. In the genesis phasege tiusiness modeling
can also benefit from adequately designed agile developmegiscipline may receive more attention than the others during the
methods [8, 10, 20, 21], despite the fact that agile methods hayg;; Sprint. However, the analysis/design and
primarily been used in relatively smaitale and basic projects jmplementation/testing processes may play a larger role in the
as describeih the mtroducfmon. Combining the Scrum_approachsecond and third Sprint. For example, in Figure 2, a typical
with the RUP approach is one way to address this problemnase includes several Sprints, but depending on the scope of
Scrum is flexible enough to work with projects of any size [31]ine project, a single phase may only include one or two Sprints.
and RUP can _be easily streamlined [2]. In Figure 1 is shownfne four main steps of RUP are maintained in our hybrid
proposed hybrid modie approach, as indicated in Figures 1 and 2. This allows us to
deliver a sinple, methodical, and structured process. However,

TABLE 1. Disciplines of Hybrid Model and RUP . . . .
because Scrum is so flexible, the hybrid approach sacrifices

Change Management
Project Management

Hybrid ) [ RUP some of the predictability, stability, and high assurance of RUP.
Business Modeling Business Modeling Another benefit of the hybrid approach is that it can adapt to
Analysis & Design Requirements evershifting lkusiness needs. With the hybrid approach's
Implement Amnalysis & Design . . f .
Testing TImplement increased flexibility comes the hope of fewer instances of going
Deployment Testing over budget or falling behind schedule. Scrum's rituals, roles,
Configuration Deployment and artifacts can provide management and tracking methods,
Configuration &

while RUP's four primary Ipases and seven disciplines can
serve as a method platform in the new hybrid model/approach.

Environment

A Hybrid Software Development Method for Larggcale

The new approach is broken down into its four primary phascf%rojeds

and disciplines, as indicated in Figure 1. In order to simplify the
procedure, the nine RUP principles have been condensed into
seven discipling. All seven fields can be used throughout all

stages, however only the most important ones are shown in
Figure 1. During the brainstorming stage, business modeling is
crucial. The elaboration phase makes heavy use of analysis and
design. The disciplined amplementation and testing center on 1
the building stage, while those of deployment and configuration st
are concerned with the ensuing stage of change. The nine

Produet Ba

Elaboration
AnaiyswDesign

Fig. 1. A Hybrid Model
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e e L project management: The majora our respondents

(70.37%) said that combining DevOps and Agile
technigues was beneficial to their projects.
Organizations can reap the benefits of this hybrid
strategy with proper training and the development of

Sprint Planning Mezting Sprint Planning Me2ting Sprint Planning Mesting
(Spnt Backlog) (Sprnt Backlog) (Sprnt Backlog)

orge

; lBu“mes* Modeling l lEJ iness Modeling IBu siness Modeling

TR LM OPUT e -

opEfoed 1Pup

] |2
g é AnalyssDesign ' é AnalysisMesgn | glmymsmns.gn proof of Concept Samp|e pro]ectsl The md
i_ lplementation/Testing i Lmplementation/Testng | 57 Implementation/Testing I prOdUC“V'ty of a .pI‘OjeCt as a resqlt of a Combme_d
5 5 7 — DevOps and Agile methodology is represented in
g Deployment/Configuration 'g- Deplogment/Configuration | ;— Deployment/Cenfiguration I Figure 3

Sprnt Review Meeting SpantReview Meeting Sprint Review Meeting

Fig. 2 A Typical Phase of Hybrid Model
V. METHODOLOGY

The importance and influence of the numerous practices,
approaches on the agile software development methodology
were better understood after reviewing the relevant research
papers and publications. The results of hybrid approaches o; ¢ 3. Assessing Projectos produ

software developmemere evaluated using both qualitative and hybrid approach of DevOps and Agile Methodology

guantitative measures. To quantitatively test the hypothesis

"Organization's comfort level to adopt and employ hybral

hybrid approach affects its production,"-tes$t was conducted

with independent samples. €stionnaires were used to collect

data for both quantitative and qualitative studies. We used

Google Forms to distribute the survey to IT experts in the field.

An online survey link was sent over various social media. This

discussion centered on the expantho have implemented the

Agile Software Development methodology in their companies.

Questions in the questionnaire covered a wide range of topics,

such as job titles and types of projects undertaken by

respondents. Agile methods, DevOps, DevSecOps, [iiger

Architecture, and Design thinking were all discussed, with an

emphasis on their practicality, effectiveness, and public image.

Participants were also questioned about the ways in which theilg. 4 As sessing Projectos producti vi
organizations encourage the adoption of new technologés an hybrid approach of Design Thinking and Agile Methodology

the maintenance of high quality standards. In addition to

answering questions on their experience with agile softwarg)
development and DevOps, participants were asked to detail the
frameworks used by their firm. The questionnaire was also used

Evaluation of the Combined Effects of Design Thinking and
Agile Methodology on Project Efficiency: The majority of
our respondents (61.1)%felt that combining Design
Thinking with Agile has increased their project's efficiency.

to accounfor respondents' perceptions of the ease with which It's likely that the value of Design Thinking could be
they could learn about the productivity gain associated with enhanced with formal training in the method. In addition to
hybrid software development, as well as the factors that would time and money constraints, other factors can plagle in
prompt the adoption of such a strategy. Using the-Piat deciding whether or not to use this hybrid technique. In
Likert Scale, critda were established for evaluating the Figure 4, we can see how the Assessing Project benefited
participants' thoughts on using various technological methods from a combination of Design Thinking and Agile

iThe scale created is as follo wgﬂethOdg'quaBdﬁ‘cH"lm%Fh mote pradygtivedt pecamejaga g
(2), Neutral (3), Agree (4), Strongly Agree (5). Also, utilizing

Design Thinking was tad on a scale of Five: Never (1), VI. SUGGESTION
Occasionally (2). Sometimes (3), Often (4), Always (5)0.
Over theyears, software teams have gradually become more
V. RESULTS AND DISCUSSION dispersed as technology advancements facilitated hybrid work

and allowed teams to collaborate, create and innovate remotely.
However, this trend accelerated and became more of a
A) The benefits of combining DevOps and Agile in Mmainstream norm over the tawo years during the COVH29

Assessing the impact of hybrid approaches on productivity:
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