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ENHANCED PERFORMANCE AND FFFIC TENCY INFLEC TR
MEHICLES THROLUGH FOUR-QUADRANT CONTROL OF 1 HIRE I
PHASE BLDCOC MOTORS
" Dr.B.DIVYA, ! KMANIKANTESWAR
"Professor.” Assistam Professor
Department Of Electrical and Electromes Engineering
Indira Institute Of Technofogy And Sciences, Markoapmr

AHSTRACT

e authors ot this paper demonstrate how a
bidirectional DC-DC converter may be used
te operate a brushless direct current (BLDC)
modar i all four quadrants | forward reverse
motoring braking). The DC-DC converter's
wUipul is senl o the three-phase voltage
source anverter (VSI), which drives the
mutod. Mechanical energy is converted to
clecirical energy and stored in the batteries
while the device is in regenerative mode,
Huck operation 15 carried out in the driving
mide by making use of the battery's bi-
directional converter, For the boost feature,
i will make use of the same recharpeable
battery. Since electric cars need frequent
starts and stops. this is accounted for in the
Jdesign. It is advised to use a systermn that uses
the regeneérative braking svstem to collect
energy throughout each and every halting
procedure. In addition, if the electric vehicle
IEV) 5 now descending a slope. the
reculated speed on the downhill serves as a
spurce of energy  replemishment for the
hattery . Software called SimulinkMATLAB
15 used to verify the above listed procedures.
L. INTRODUCTION

Brushless DU molors are gaining a ot of

popularity whether it is acrospace, military,
household or traction applications.. Due 1o
the constraint of fuel resources, the world
requires  highly  efficient electric  vehicle

drives for transportation needs. The BEIK
motor has a longer life span, higher
efficiency. and compact size making it the
most sought afier motor in electine sehicle
drive applications. The continuous attemp
to reduce environmental pollution has given
an impetus o the market of eleciric vehicles
{EVs). As the fuel resources are depleting.
the energy efficient electric drives are likely
to replace vehicles running with fossil fuels
Being different  from the CEfiniemal
combustion engine), EVs are the least
burden to the environment. Any motor dove
system which can be recharged from anys
external electricity source is known as 4
plug-in electric vehiclelEV). The complete
electric wehicle drive model is described
There are stiill some disadvantages ol EV
drives like overall lower efficiency. huve
dimension, and the cost of storage devices
etc, The technique of performing the four
quadrant operation is proposed where s
battery 15 charged during the regenerative
braking but the system here has two enersy
sources, one is driving the motor and oaher
Is storing the energy wsing the rectfier
during braking. It is proposed in this paper
that only one battery is enough o drivé the
motor and at the same time to recover the
kinetic energy of them regenerative mode
This proposal reduces the cost of an extra
rectifier and an additional batiery. In the
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MAVIGATING DIVERSITY: ANALY LZING INSTRUCTORS
PERSPECTIVES ON IMPLEMENTING CULTURALLY RESPONSIV]
FEDAGOGY IN ONLINE LEARNING ENVIRONMENTS

" DRASHOK KUMAR, > N.5AT¥A FANI
"Professar.’Associate Professor
Lepaartment (4 H& S
Tevdira fnstetute OF Techmology And Sciences Murkapur

Abstract

Ihe rapid rise of different learners in
online learning has made it essential for
online educators 1o include multicultural
fesource  cumcula  and  instructional
activities. This study sought 1o understand
how educators view culturally responsive
pedagory an online learning, how ihey
apply these approaches in the virtual
classroom, and  what challenges 1hey
encounter when supporting learners from
different cultural backgrounds in cross.
cultural collaborative learning. Using a
qualitative multi-site case study techinigue,
data were collected at 12 American
colleges and universities in five academic
disciphnes  edwcation, social sciences,
enginecring, physical sciences. and health
seiences. A continual comparative analysis
technique was used 1o gather and analyze
the 60 in-depth, semi-structured interviews
with the mstructors (26 female and 34
male). The results demonstrated that the
instructers wsed cross-cultural pteractions
and  cublurally  responsive education to
promote  student involvement The
maporiy of the instructors addressed the
impact of multiculteral education in online
learning, according to the findings, and
included a wvareety of  internationalized
learming  resources ko salisfy  different
sludent needs. However, it was noted that
physical science mstruclors encouniered
challenges when amtempling to include
culturally diverse condent into their virtual
courses. The study's findings spark debate
on the optimal strategies for assisting
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instructors in having  productive  online
interactions with a diverse student budy

KEYWORDS:  culturally TESPOISIY G
computing, online educators, diversity,
online education, and culiurally responsive
pedagogy

LANTRODUCTION

The growth of online learning  in
universities and colleges has seen 0 much
higher trend in terms of diverse studen
populntions (Allen & Seaman, 2018, Jung
& CGunawardena, 2004). The increased
growth rate of online leaming con be
aftesbuted o academic leaders’ strnteps
focus to move in-person  classes to
onlingfremote  learning  due 1o the
disruptions caused by the COVID-|%
pandemic. the fﬂpid changcs in !E‘EIIIH,:IFIJE:L
a a4 means of instructional delivery
most wiiversities. access and flexibilin
alforded by the online courses. rising
luition costs and an evolving work force
secking hifelong learning options (Allen &
Seaman, 2018: Altbach & de Wit 2020
Furthermore, the growth of online fearming
hns bed to situations where both studenis
and instrectors  are  required 10 cross
cultures to share new ideas, collaborare
and build new knowledge. Several studies
(eg. Kums-Yeboah, Dogbev, Yumn &
Smith, 2020, Petersen, 2015, Yang et al.,
2010) have called on instructors 1o design
online  education  environments  that
promote cultural inclusivity, These studies
found that online  instructors st
acknowbedpe stiiclents' culiural
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OFTIMIZING WING STRUCTURF DESIGN AND CONDUC TN,
STATISTICAL ANALYSIS FOR PREDICTING FATIGUE LIFE I
TRAINER AIRCRAFT
"DR.KANDULA RAJA SEKHARA REDDY, * D.BALA CHANDRA NAIK, ' PN
MANTHRU NAIK
Associate Professor dssistant Professor
Department OF Mechamcal Engineering

Tencliva Trssinise OF Technolugy Amd Setences, Markapuw

ABSTRACT

A CATIA project was used 1o extensively design the wing structure of a training aircraft as part of this
investigalion. The strains being applied 1o the Wwing siruciure are then determmed by doing 4 siress
analysis on . With the aid of ANSYS, the finite element dpproach is used 1o anticipate the siresses m
ofider 10 compute the safety factor of the structure. A fatigue fracture may oceur in an airplane’s structure
where the greatest tensile stress is placed. Three components are required for fife prediction. local siress
hsstory at the stress concentration: a mods] for the buildup of fatigue damage; and constant ampliteds 5-
M {siress life) data throughout a range of stress ratics. An examination of the wing's structiral reaction s
planned. Thes research focuses on the skin, spars, and ribs of the trainer aireraft's wing construction. The
wing is composed of twe skin-covered spars and fifieen ribs. There is a “I* portion on the fromt spar and
& "C” form on the rear spar. A siress and fatigue evaluation of the whale wing section must be completed
in arder 1o determine the stresses that the applied pressure load will place on the spars and ribs

Fatential search phrazes mclude aircrafi wing, static anabvsis, CATIA, fatigue life prediction, and Ansys

LINTRODUCTION

A wing i5 a type of fin tha produces lifi, while moving through air or some other Nuid. As such,
wings have sireamlined cross-sections that are subject 1o serodymamic forces and act as alrfolls. A
wing's serodynamic efficiency is expressed as its lift-to-drag ratio. The 5ift a wing generates af a given
speed and angle of attack can be one 1o two orders of magnitude greater than the total drag on the
wing. A high lifi-to-drag ratio requires a significantly smaller thrust to propel the wings through the
mr at sufficient lifl. Lifting structures used in water, include various foils, including hydrofeils
Hydrodynamics is the governing science, rather than aerodynamics, Applications of underwater fonls
accur in hydroplenes, sailboats and submarines.

L1 Aircraft wing

The wing might be considered a¢ the most sigrificant part of a flying machine, since a fixed-wing
flying machine can’t fly without it. Since the wing geometry and its highlights are affecting all ather
drr ship parts. we start the detail configuration process by wing struciure. The essential capacity of the
wing is 1o produce adequate lift power or just lift {L). Be that as it may, the wing has two different
preparations, specifically drag power or drag (D) and nese-down pitching minute (M), Whike a wing
architect is hoping to amplify tee LA, the other two drag and pitching minute) must be limited

Actually. wing is expected promotion a lifting surface that §ifi s created because of the weight
distinction among fower and upper surfaces. Streamlined features course réadings maght be
concentrated b revive your memory ahout numerical systems o figure the weight convesance over
the wing and how to decide the stream factors

L MODELING AND ANALYSIS

Computer-aided design (CAD) is the use of computer systems {or workstaions) 10 aid in the creation.
maodification, snalysis, or optimizaticn of & design. CAD software is used 1o increass the productivit
of the designer, improve the quality of design, improve communications throwgh documentation, amd
to create a database for manufacturing. CAD oulput is often in the form of ebectronic files for print,
machining, or other manufacturing operations. The term CADD (Ffor Computer A ided Design and
Drafting} s also used, s wse in designing electronic systems is known as electronic desigen
automation, or EDA. In mechanical design it 15 known a3 mechanical design automation (MDA} or
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RASPBERRY PI-POWERED ROBOTIC FARMING COMPANION FOR
PLANT HEALTH MONITORING USING ADVANCED IMAGL
PROCESSING TECHNIQUES
' DR.P JAYARAMI REDDY,? C.PUSHPALATHA,” SK.BEER!

'Professor, P Assistant Professor
Depariment Of Electronics and Communication Engineering
Indira Institute OF Technology And Sciences, Markapur

ABSTRACT
“ore  indelligent and productive  ngnicultural

techniques  are  being mode  possible by ihe
combinmsen  of robals - and sn:-phtsti-:al::l image
processing in agriculture, This paper describes the
design and - development of a robotic farming
companion that rums on & Raspberry PN and can
mamviter plant  health  wsing  cufing-edge  image
Tun-.;-ﬂ.-i.iqg_ mwiethieds, The robatic device 15 intended to
g over agricubturnl figlds on ds own, 11 will iake
picsienes of the crops and analyze them instanily fo
find earty indicators of ness, nuirient shartages, or
et infestntions,

Ihe bt uses machine [garming techniques b
inlerpret the collecred photos and detect imegularities
i plang health, using the processing capabilities of
the Raspberry Pi. Through an infaitive interface. the
technology gives Tarmers meaningful infarmasion,
faciliating prompt interventions and minimizing the
need for human inspection, By reducing crop boss
from problems that go unnoticed, real-time data
gathering and  analysis nol only improves erop
impnagement but afso boosts praduction,

The shudy shows how robots and image processing
may be wsed 1o nchieve precisian  agriculture,
providing a scafable and affordable andwer 1o today's
apriculural  problems. The system's accuracy in
wlentify ing plamt heafth problems is shown by the
experimental findings, highlighting irs importance in
advancing  efficient and  susminable  agriculture
micllsads, This  creaslive sirategy 15 &  major
afvancement in sman farming, giving farmers the
micans 1o maximize crop health and productivity
while preserving resources,
L INTRODUCTION
1 INTRODUCTRION:
\priculture 4 a profession from long ago. [t plays a
vilal function i our day-to-day lives, Food is 8

fundsmeninl human necessity. A sufficient guantity
of productson is required 10 distribale neenls across o
large population. A vast majority af people i Indin
seside in roral regions where agricaliure s the
primary source of income far people. Conseguently,
agriculture is the main driver of the [nchan econam e
system as n whole. Therefore, it is now essentinl b
incrense first-rate manufacturing on a daily basis. 18
cssential ta monitar crops and vegetation and 1o take
early action b2 regufate  them, h:umtr_':-lﬂ
responsibilities include soil preparation. sowiRg.
applying fertilizer and manure, irrigation. identify mg
diseases, applying pesticides, harvesting, and parage
work, Among them, applying the right quantity of
isecticides requires careful consideratian. Pesticides.
sametimes referred to 85 crop protection producis, are
used to draw in, entice, and destroy pesis. In order to
kill pesis, weeds, ar illnesses an plants, pesticides are
made either sometimes using organic methods or
oceasionally using hazardous chemicals [ndia 15 o
cultivated nation where agriculture provides jobs for
ahsost 70% of the population. Farmers have an
erarmois gray of oplions when il comes (o selectang
n variety of appropriate plans and identifying plam-
specific  mnsecticides. Plam  disorder lewils o &
sipnificant decrease in the quantity and quakity of
apricultural products produced. The study of visually
discernible parterns in plant life is closely reloted io
the simdy of plant dizeases. Monitaring plant healih
and disease plays a eritical rele mn ibe productive
production of plans on farms. In the pase plani
disease monitoring and analysis were done manually
utilizing dota from specific expens in the feld. This
requires an excellent volume of labor in addition to
an excessive quantity of processing time, The plant
disease diagnosis procedure may make wse of paciure
processing technology. Mot of the thine, discase
signs are wisible on the fruit, stem, and leaves. Many
methods are now available w0 boost manufacianing
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SYNFRGISTIC EFFECTS OF BAGASSE ASIHL STEEL FIRE RS, AN
POLY PROPYLENE FIBERS ON THE MECHANIOAL F'RC WIS
OF CONCRETE
"DR. R. BALA MURGAN, *CH. RAMESH, ' MHANUMAPPA
"Prafessor,” Assisiont Professor
Lepnreiment (il Enginveving
Inctiva Instifute €F Technodoy Amd Sciences  Markopn

ABSTRALN

Ll combimed impacts of sieel, poly propy lese, ol
Putgeassa sk ot mgehanical qualities of conrele
are ewamined n thls week, & baproduct ol the
siigsr inwlustry called hagasse sl s nsed in ploce of
sorme ceimein, ol steel and pods propylens Fers
are mlded o improve e concrete’s hardiess,
ductilisy, ondd bensile strengihe The goal of the siudy
ol assesy b (hese malerials lmernel o aflec)
important  mechanical  chamcteritics inebuding
splitting  sensile sirengih, fesural strength, and
compressive  strength,  Congrete. mistuses  with
wirised  fiher  concentralions and  hogosse psh
percentages {10%, 15%. and H0%) were mode and
pvaluated,  The fimlings  demonstroie that il
acdiviem of these maternls consklerahly enhances
conierele's overnll performanes (he best results are
showi when 15% bognsse mhoand 6 bolarced
progortion af sheel arel polyprops lene (ikers arc
added, The resenrch comes 1o the conchasian thal
usirg industrinl wasses o create high-performance
comcrete with improved mechanical charngieristics
while simiilinemsly propatng susininehilily s
possible  when  bagasse ash and  sieel  and

priopy beng fibers ure combined.
LIS TRODUCTION

1.1 Gemgral
COne of the most exiensively med hailding

maierials i the workl, concrete is renowned for iis
strengih, resilience, ansl adupiability, However, the
wse of alernative materials and indusirial wastcs in
the manuliciuring ol concrele is Becoming imare
popular due 1o the rising meed for sulminabie
building fechniques. Becasse of ils poczelanic
qualities, bogesse ash, 3 byprochicl ol sugansine
productivn, s drawn inderesl a3 a poasihle
giditional cementitious ingredient. Simullanecusly,
clforts have been made 10 Improve the mechanical
yuadities of conorete, inchadng s et e strempth,
ductility, and resistance e cracking, by adding
libers like steed and polypropy lene

[he combied, or synergistic, impels of steel,
pusly props beme. and bagasse ash on the mecehnnical
characteristics of concrete are the Focus of this
esgirch, Althsugh these compenents have been the
aubject of separate studies i the past, molhing is
fnoawin #houl how their combinaticn infuences
conerete’s  overnll  performance.  Incorporating
bugasse ash o onky provides o susiainable

sighaipte Jor conventioanl coment Bt b ks i
imitigating il carbin eridssbons finkal B comos
et laiaiing.  In Wi meanliome ceneis
hardness amd [rscture resklance aee ke fe b
enhanved by el o polypropyliee e slish
ey gommiberael dhe hrigideness that bagas i
I,

this research  alms e jEve @ itrimipls
ksadedpe ol how these elemonis indrant 1o ninks
[gleperlomminee  conerely by vestigating 1
ideal min proporions s assessing St
iscchmmicnl gqualities sisch coimgressive srenily,
flosuirsl sireigih o gensile srengihe The Firsliniga
of 1hés stusdy moy aid in the creation ol more puilmin
and suskatnlsle Building mulgrialy, suppoetiog i
pverarching objoatives of kessening eiivirmenial
effct while preserving strugtural durubibity il
imleprey.

1.2 Ojectives of the research
121 Cenernl ubjectives:

[l maiin ohjggtive of this pedboch b b
ascertln 17 sagnrcone bagmsse o, wikich i found
i spnr mills, Is lenibe jo oo oo Ll
ulbermmtive i b
Lagmining the sinenglh paramecters of stecl and
palypropylene fiber reinfimoed oonersts iilianing
P, 0.5%, 1% 1.5%, oid 0%, 0.25%, 0.5%.
n75%, %

§.1.2 Specific abjectives:

The specific objectives of Thes analytial
endeavar arg i nllows:

A Werllyving the mitlon's Bagasse ash sl
fiher supplics.

1. Examining the cheinical makeup of s
Imigasse nsh,

O, Determining the quanibly of begasse
ash bl cam be uilized effichently aned festing the
perlormunics oF paste, mormar, okl conerete made in
ihe Lib usling bagnsse ash o 8 replacement malenal
il Frissh ard hisrdened,

12, Meat, replace @ part of he bagase b
poncrete  with sbeel amd  polypropylens (Ehoers
sepprately I nssess he strengih gualitics

Liltimmae=ly, after such an assesament ol 1he
bagasse ash amd [Tber performmnce I siganaine
some conclusions and recommemslations on e
malerials performance and variins charscterislg
o4 & cemnen| olermative will be prosided,

1.3 Bagu=se ash
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WEB APPLICATION FOR CREDIT CARD FRAUD PREDICTTON:
LEVERAGING ABNORMALITY DETECTION AND REGRESSION
TECHNOQUES FOR BANKING SECURITY
' DR VISHWANATH, * K SURENDRA REDDY,’ U MOUNIKA
' Professor,” Associate Professor.’ Assistant Prafessor

Department Of Compuer Science Engineering
Inclira Institute Of Technolagy And Sciences, Markapur

VBSTRACT: Financial organizations have a greal
deal of difficully as a resuli of credit card theft,
nevesslting sophisticated methods and technodopies
i prevent frasdubem activity. This paper describes a
web application  that  combines  regression  and
anoimaly detection approsches to improve credil cand
Irawl prediction. The application’s goal is o provide
banks a reliable and approachable way 1o spot and
stops frandulent transactigns instantly,

The suggested online application makes use of
abnormality  detection  algorithms  te spot odd
behavaers and patteris in transaction data thal could
point b possible fraud. Threugh the examination of
tramsaclion  attrihsles  ond  user  eondecl, these
slgorithms are nble to identify abnormalities that
depart  from  sondard  operating  procedures.
Regression analysis i ilsa used fo estimate and
forecasi fraudulend activiy based on transaction
parerns and  historical dein This dual sirategy
reduces the possibility of False positives and
improves overall security by enabling the more fast
and aceurnre identification of fraudulen! iransactions.

The program provides bank stafT with an casy fo-use
interlace for managing fraud alers, visuolizing dats
mughts, and producing repons. It easily interfaces
with current financial syseems, enabling real-lime
daia processing and prompd sction in the event af

framd suspicion,

Ihe anline application has mproved fraud detection
raies amd decreased false alarms, according 1o
preliminary testing and review, The research comes
st thse conclusion that wsing regression and anomaly
detection methods fogether in a web-based platform
provides a complete solution for credit card frand
prediction, sirengthening bank security measures and
giving a |1n;|.r||;|i\.*1:' lp-pr-D.IEh o ﬂgl‘ﬂing financial
CHIHE,

LINTRODUCTION

There are still many instances of credit card Frawd.
which puts financial institutions and their chieats af
seriows danger. The amount of transaction dala 1%
expanding along with the complexity of fraudulent
operations, thus standard fraud detection fechnologies
are nof always able 1o provide timely and accurate
warnings. Therefore, the demand for sophisticated
predictive systems that can  defect and  reduce
fraudulent iransactions is urgend-

In order to meel this demand. our pesearch created o
weh application that combines anamaly dmgm and
regression approsches to improve the pr:dl.ﬂlﬁ.l'l ol
credit card frawd., The program uses cufting -edps
algorithms  §o  examing trapsaction  patlemns and
behinvinrs im order 1o provide banks with an enhnnced
1ol for real-time fraud detection.

In this application. anomaly detection ineshods are
cisential becpuse they can spot departures from
typical  fransaction  paterns. Thraugh  the
identification of anamalous behaviors, including
sudden Imerenses in expenditure or odd locations for
transactions, these methods might identify possible
fraudulent activity that conventional  rube-based

systems could miss,

Regression nlgorithms are also wsed io model and
Farecast frod using transaction data from the past
and changing rends, These models foresee pussible
Mraudulent  activity by asalyzing  wends  and
carrelations. By giving banks predictive informatin,
these models help improve their frasd  protection
methads,

The online application’s user-friendly imerface allows
far smosih integraticn with current banking systems
and real-time data processing, insight wisualization,
and efTective froed aled handling, 1t provides baiks
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ADVANCED AD-BLOCKING TECHNIQUES USING RASPBERRY PI AND
PI-HOLE FOR ENHANCED ONLINE PRIVACY

' V.L SUREKHA, * C.PUSHPALATHA,' 5K BEEBI
" A ssistans Profeiwr
Department Of Electronies and Communication Engineering
Indira Institute Of Technology And Sciences, Markapur

ABSTRACT

The abundance of intemet adverts presents
serpus probbems for wsers’ surfing expenences and
privacy, A posenisal memedy for these probliems is the
use of Rospberry Pioand Pichole bn odvanced ad-
blocking mehods. This propect insesiigmes using a
Raspberry Pi s rmun Pi-hole, a network-wide ad
blocker, i incresse online privacy and Boost surfing
elleciency

Satalar to a DME siskhale, Pi-hale blocks imckers and
unsalsciled adverts gf the netwark level before they
feach corsumer devices. Withosl the need for separase
higasdt plugins, users may esiablich an efficiem ad-
blocking gaieway that fillers wraffic for a1l conmecied
devices By setling Pi-bole on & Rospbemy P A&
ceniralized and scalsble solution For neteck-wide 5
blocking is offersd by this configaration.

a research asseszes the effectiveness and efMiciency ol
an ad-blocking comfiguration, looking & how i€ affecns
WACT EAPETICHOE, CESOUCCE consam@lion, and metwork
epeed. Custom block hsts, DMS-owver-HTTPS. and
wilegranion with oller povacy tools are examples of
plvanced approaches thal being  imvestigated B
improve privacy safeguards and maaimize speed

The number of trackers ond advens s dramatically
decreased when asing Raspbermy Pi with Pi-hale,
according o the mesulis, improving prvacy and the
surfing experience. In addaton. the sobmion shows
flexibibly and scalability, which makes i appropriste
For small office and residential settings.

To s ip, sophisticated ad-blocking methods usang
Raipherry Pioand Piohole provide & reliable and
elTicient way 1o improve anline privacy The research
emphasized (he advaninges of enacling network wide
ad biockmg ond offers guidanee on how o bedl
configure ke sysiem for optimal efficiency  and
[rvacy.
I.  INTRODUCTTIOMN:

Cmline adwerts have grown shiguitous in ke

digatal gra, often invading users’ privacy and imterfenng

Faspberry Pi and Pi-hale, provide o thivisgh iaibod
far mpeowing anling privacy an a variety of devices

Fi-ludie 15 o nelwark-wide ad blocker that works by
snoopmp on DNS quenies and removing domams
limked 1o rrackers ol &b Pichole funclams al the
retwork level, which means that i filsers undesired
maierial for all devices cannecied o che metwork, as
comirasl to Browser-based ad-blockers. Combaminmg Fi-
kale wilh a Raspherry Pi. am meaponsiec, sl and
adaptable compuling device. providss en ecomamecal
and sucoessful way 10 deploy ad-blocking on a lirger
scale

In this case, the Raspberry Froo wsed oy 2 dedeciied
server funming - Pi-hole software, which allows o
ceniralized mdmenisirsmion snd conbrol of ad-blisking
fearures. Wilh this setling. users may provent mackers,
acls, and olher undesirable il wathoun haying 1o make
separate changes on each devece |8 alw makes ol
possibie w sEprNie ook lisi custiomisdion, metwark
irn{fic  manigoring, =od other  privacy-onhERcing
leqiures

I arder 1o meet the risang demand for impraved anlne
privecy, thes istroduction Bighlighis the relevance ol
implementing  cwlimg-edge  sd-hlocking  soslutimes
utilizing Raspberry Fioamd Fi-hede 0 draws anemion @
the henelis of megwork-fevel od-blockimg over more
poventional techaiques and lays the groundwark for &
thorough investigation ime the v=e. assesspeod, ond
relmenient of ks sirmegy

Lliklizing Rospberry Pi and Pi-hole for ad-blodmng = a
smart and pracical way o addness the gronsing v of
internet privacy. The abjectives of this research are w
enanmiret (he sEup' s Capahikieis, @vahinig fea il 2iec
wier gsperence  ond  neltwork  periormange,  and
discover colfing-edpe methads for masimaring  the
efficacy of ad blocking

1.2 BLOCK DIAGHRAM:

wilh their surling experiencss, Ad-blocking programs e

have become an essential sool for resalving these N e

poues. wel, many of the classic nd -blockers are o R -1=-‘,,'E_'5

browsers or device-specific.  Advanced  ad-hlacking okt :,,;;_U-I:"Hr':ﬂ'e

merheds that make use of neiwork -Jewel solstions, such tﬂ'ﬂﬁi“i Y 2y
P
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ADVANCED ECG ANOMALY DETECTION USING AUTOF NG ODERS
FOR IMPROVED CARDIAC HEALTH MONITORING

"Dr S VNSRINIVASL ' K St 'RENDEA REDDY. " (i HARA BANY
IPJ"tlfl."I-'I-II"..-'IIﬂ?q ity Profesvaw ' st Frofeuviw

Departmens OF Campusher S e Engineering
Indira Fnitute (4 Tevhmnlongny Amed % svimovs Alar b igone

Abverace: For efficient heart health momioring and prompt action. early diagecsin of P
wlrcrmalities o exvential Avourate amomaly wlentiBoation 0 offes i-m,rlr'-r.fh M cuamipilenity el
L twationt of cordiog: signals. whick is a problem for fraditiomal ECG amadisis e [P "
LRt I-!r-il‘"! a sophsticated method for ti't‘h'l.'l'rl'lﬂ cmomnlees of B0 O alat M BV alntisrre ralyd i s
i '-'-‘n'-fl-"'l-'f"'-llmm'_l!‘ modiels remownved for Pheir albiliry to wdenitely veampsle . pettern o

The sugwested tochmgue makes wse uf awfoencoders o acgire & comdenved represe bt of
npical EUG patterns. making it possible to recogmize variatons that could it b abescrmaliti
Autvencoders are able 1o efficiently recreate mormal heart rinvthms while sdestifieng diferem o
vies they are tramed on a huge dataser of fagged EUG signaly The viatem com ifentihe ami
abmocmaliies wath high Jensitovily and specificity: by comporimg the recomvirachion grne of
imoming ECCG data 1o a pre-established threshold

Aconding to preliminary findings, the awtoencoder-hased stratery contulerally ey B
ariemaly identification accwracy over comventional techmiques By successfully dilfvrentratiny
Petween pathological anomalies and mermal fluctuativns, the method lowers false peaafive ey
wl imcredses diagmosiic accuracy. The aidoencoder model™s real-fime PrOCeNBIFT copavity feetlee
cugraniees fimely deteclion enabling fast medical reactron and intervention

Thrcigh the provision of a reliahle. automated methad for ECG abmorsialine idemiificatims s
wirk nighlights the promise of awtoencoders in enhancing heart health momitoree o oonder 1o
Sasid proactive candioc care, furwre wark will concentrate an improving the el P T AR
Proadening its application fo a variety of patiem demographics, and incerporaling e vyvvbem o
climical workflows

L. INTRODUCTION:

By capturing the heant's electrical activiry, electrocardiography (ECG) is a vital dingnostic bechinigguag
used 1o track and evaluate cardiac health. The diagnosis of & number of cardiac disorders, meluding
arrhythmias and myocardial infarctions, depends on the accurate idemtification of sbaormalitics i
ELG signals. However, owing to the complexity and variety of cardiac signals, conyenticmal
techniques of ECG analysis sometimes encounter difficulties in accurately differentiating betwieen

pathogense abnormalities and normal Muctuations,

ISSH 03775054 |espublication eom AT
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ENHANCING CONCRETE PERFORMANCE WITH SILICO
MANGANESE SLAG: PARTIAL REPLACEMENT OF COARSE
; AND FINE AGGREGATES
DR. R. BALA MURGAN, *D. THRIMURTHI NAIK
rPﬂ"ﬂﬁ ssor, Assistant Professar
Department Of Civil Engineering
fndira Instivuie OF Technology And Sciences Maikapur

ABSTRACT

The use of silico manganese slag (Sibn
slagh & a partial sabsinule for coarse and fine
parficles m concrete is investigaied in this work
The mechanical and durabslity qualities of silico
Manganese g, a byproduct of the femoalloy
industry, are being stadied in reltion o its
application in concrese mixiures. Assessing the
viability of employing SiMn shag in ploce of
tradeional aggregases with an emphasis  an
warkability, compressive strength, ard lang-term
perlormance 4 the main poal, We created and
tesied concrete  mdxtures  including  different
amaurts of 0%, 0%, ard M9 SiMn slag. The
findings show that sdding SiMn slag to concreie
mmproves its durabdlity and compressive sirengih,
especially when replacing 20% of the ariginal
material. Workobiliy was somewhat aliered in
terms of water content, but still within accepanbi
Bounds. According 1o the sidy's Aindings, silico
mianganese slag is 8 good substitute  for
vonverdenal ageregaies, providing the building
sectar wilh environmentally Mendly oplbons ha
save waste and save natural resowrces,

L INTRODUCTION
1.1, Introduction o conerede:

Comcrele 5 a commonly used  siruciural
material that is primarily made wp of filler snd
bander. s special quality is that o is the only
busibdeng material that i mede on the fjob sie diselr;
all oiher maieninls  are  just  shoped  for  wse
there, Discrewe components such as sand, gravel. or
sriall bits of gravel, dogether with countless tiny
partiches of cememt powder combined will waer, are
whal determine whether & concrebe is pood oc
terrible. The primary ingrediensis of concrele are
wement, water, and aggregate, To achieve the desimed
physical features of the final product, reinfoncemends
ard mddifives mre ofien added b0 dhe mistare. These
malerials combane 10 crcate o Musd mass that i
simple 10 shagpe and moedd. With ome, the comend
creades o sirong mtris chat holds the oihes malerials
together o create a lomg-lasimg,  maltipurpess
subsionce thal resembles stone [ndia's pnpul;linn ]
growimg al o rale thel & [orceng the developmend
iwlustry 1o use building materials o 3 rate that is
rapidly depletng natural resowrces, This has a severe
impagi on the envaronment and can lead o nany
harards, budh directly ond indirecily, such as river

d’F"“'}ﬂ Iroam samd muinmg. which s CWEUTING al an
alerming rale  However, os Bnidins  andeisinies
developed and becamie more indusinadiced. a vanery
of wasle  merials  emerged Thankiully, wase
makerinly are ofien odded In concrete B proaly
enhance My envieonmental  gualinies The
development sector foces two distingl challenpes
e is 1o meet the espanding populaison’s meeds G
i raciure
1L Introducibon ts Silico Mapponese skag:

Basic slag Is & byproduct af the producmm ol
sleel and s often crecied using an electncal an
Tarnooe, an Oxygon converier, or a lumuce

Second steel ulicomangansse slag i prmbuced
in fhe secl-making operations as a consequence of
the cosvarsion of Fe imlo bguid sieel. Sieel -mak ing
siap may be a product of ihe economie process
dispeised 1o provide firs Pe

The Avstrian lowns where the e Bingpue wan
devcloped. About X kg of silico mumgancwe slig
are creaded for every 1on of bt metal prodewed m
Indian sieel laciories. OF thas, jis 259 dire ised
agaen m Indun, whale 7% ore vsed oulside

Put another way, Inidin fgw produces just
sbosnt |2 millson tomnes of silica masgonese slag
anfigally, much less ihan nfTleem nolsons

Althoagh warldwide slag production stalsbcs
i ol accessible, (ke gwpal of weel skag i beleved
to have been belween Fol and 230 minllon joms an
2016, Abour 1484 millicn wes of slog are pencrated
annually m Andhm Pradesh. Steel slag is o by-
product that may be produced by melting scrap
melal in an ebeciric arc farnoce {EAF) or convening
iran i o Besic onygen furmace (BOF) that & 1o
hagh.

There  are catrermely  few  namral  siones
avallable in Bangladesh. Brick aggrepnie i e
primary  buthbing  magerial used in the ration's
consdruclion wector as o resalt, However, there are
several detrimentol effects on the enviroansen
awiiased  wilth the  brick  melusiry,  Fineling
poiendial substitule resoarces thay mighn be utibsed
oy coarse aggregate in buibdeng projecis s thais
essemial. A& thorough investigntien of ibe recyclmg
al erushed brack concrele as coarse aggregale wis
conducied for Bosgladesh’™s sustainable beaibfing
malerial ussge. Other potential sobstitutes. such as
steel slag, may alse be mvestigated,

An estimaied 3 million meirc tons of seel are
needed in Bangladesh, and thad amauni is eapecied

55N 03779254
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EVALUATING STRESS DISTRIBUTION IN PREMOLARS AND DENTAL
IMPLANTS UNDER DIFFERENT LOAD CONDITIONS: A

COMPREHENSIVE ANALYSIS

"DRV.VENUGOPAL, * SKARDUL KALAM, ' KANDULA RAJA SEKHARA REDDY
'Professor,” Assistant Professor
Department Of Mechamical Engineering
Inidira Institute O Technelogy And Sciences, Markapur

ABSTRACT

Fxanmining the stress distribution in premolins
andd BOU implants  under  various  fooding
scenarios and matenal compositions was the aim
ol this work., After the premolirs  three.
dimensional form was created using CATIA V5
parametric, ANSYS-14.5 was used for analysis.
Zircomaum, MNi-Cr alloy, and gold alloy are the
misterials used in this investigation, By applying
vanous loads—I1. 1.5, and 2 MPa—and by
CLaMining won-missies stresses, strains, and
deformations produced from static analysis in
ANEYS 192, we can pssess the load-beaning
capabilities of premolars and BOIL implams.
Ulnmately, the appropriateness of the material
was determined,

Keywords: gold, Ni-Cr, zirconium alloys, bio
implants, Ansvs workbench, premolors, and
CFD investigation.

1. INTRODUCTION

An implant is a medical device manufactured to
replace 2 missing biological structure, support a
damaged biological structure, of enhance an
exising biological structure, Medical implanis
gre  man-made devices, in conbrast W0 a
transplant, which is a iransplanted biomedical
ssiie. The surface of implams that contact the
body might be made of biomedical materials.
Metals and their alloys are widely wsed as
tiomedical materials, On one hand, metallic
momatenials cannot be replaced by ceramecs of
palymers  at  present.  Because  mechanical
strength and  toughness  are  the  most
imponafournalnof E ngineenintg Sciences safety
requirements  for @ |biomaterial under. boad-

jespublication. com

bewnng  comditions, metillic Bciaterls like
stiinlizss hl_:l;'l‘lg. Co-Cy ||||rh_l|-'\.. |.:4|I'Ilrlrr!l'1.l.|”}' e
titanium (CP Tiy and ity alloys are extensiely
employed  for  their  excellent mechanical
progeies, On the other hand, metallic msterials
sometimes show  toxicily and are  Tractured
because of their corrosion  and  mechamcal
domages [1]. Therefore, development ol new
alloys s continuously trialed. Purposes of the
development are:
r Toremove oxic element
«  To decrense the elistic modulus 16 avend
stress shigld effect in bone hiranon,
¢« Tominiaturize medical devices
= To improve  tissue  and  blood
computibality.

“ _am

ai-hy

. . i

S /I

Figare |. Different types of hiomedical

implants

Human Teeth Anatomy: Thene are 52
permanent tgeth, There are 16 teeth on bath
the top and bodtom jaw, Each jaw consists of
specific weth, which are incisors (cuning
teeth), cunmes I:I-Eunr'la teethl and iolars
{grinding teeth). From the medline of one «ide
of each jaw consists of 2 incisors, | camng, 2
premalars and 3 molors {fig. 2L
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EXPLORING THE IMPACT OF AUTHORS' NATIVE LANGUAGES DN
ENGLISH LANGUAGE RESEARCH PAPERS: PRELIMINARY
INSIGHTS AND ANALYSIS
"BSURESH BABU, * BGNANIADVITEEYA
'Associale Prosfessoy, ' Assivian Prosfessor
Edeprartment OF Habk S
Frclira Fostitnte OF Techimology And Sciences, Moarkapnr

Abstrmet:

Together with addressing Baldaul and Jenmdd, 1, =3, and bringing up concerns i
MNorh/South and English/non-English imbalunce in research communication, the reposd
makes the meed for increased linguistic sensitivity in seitometric rescarch, 10 s then
recommended how writers of monthly anticles on textual evidence should be identified as
native or non-native English speakers. For 623 articles, o preliminary application evaluatson
and report are provided, Economics had a NNS rute of 23%, which was half that ol health
sciences. In addition, Baldauf and Jernudd were helped by the paucity of Third World
documentation. To remedy alleged imbalances, scientometries are proposed a3 @ possible
addinon 10 Research English instroction,

1. Imtroduaction

The literature in the overlapping fields of Scienometrics, Research Communication Studies
and the Sociology of Science would appear to have paid lintle atention 1o the linguistic
dimension in at least two important ways, In one way, these fields may have been
disadvantaged by lack of contact with research in discourse analysis and in the applied licld
of English for Specific Purposes ESP (the provision of specialised English language
programmes for various professional groups, particularly science students and researchers)
In the other, there has been some neglect of the lunguage of publication as an importanl
variable in scientific communication, Discourse analysis and ESP have potentially useful
insights and technigues 10 contribute in such areas as the rhetorical organisation of scientific
text, | 2 the elucidation of meaning in scientific papers.3, 4 and in periinent specific areas
such as the textual patterning ol citations, 5.6 And indeed there is some sign that the value ol
discoursal approaches is gaining recognition, particularly because of its focus on “desenibing
how scientists' accounts are organised 1o portray their actions ond beliefs in contexiually
appropriate ways™, 7 The relationship between the linguage chosen for publication or
presentation and the writer or speaker’s proficiency in that language and the funher
relationshipbetween language choice and its visibility, awdience-size and prestige are equally
deserving of more consideration. For instance, these relntionships are nowhere referred 1o
Bazerman's extensive and recent 142-citation neviess of the Iterature despite the foct that his
section  headings include topics such as The Writing Process, Texwal Form,  the
Dissemination Process and Audience Response. B Blickenstaff and Moravesik % in theis
investigation of the professional profile of participants in an international meeting, did not
include a questionnaire item about the language proficiencies and preferences of those
participanis. Schubert et al. 10 have recently analysed the proceedings of more than 500
intermational scientific meetings and concluded: "the distribution of the participants of
international scientific meetings depends of (sic) the peographical location of the host
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INNOVATIVE RFID-BASED CIRCUIT BREAKER SYSTEM FOR
ENHANCED ACCESS CONTROL AND ELECTRICAL SAFETY

'T.CHENCHU MOHAN, * DLAKSHMIL' SK MEHRL

127

Assistant Prafessor

Department Of Electrical and Elecironics Engineering
Indira Institute Of Technology And Sciences, Markapir

ABSTRACT:

Aceess control in electrical systems has to be
both secure and effective in the increasingly
avtomated world of today, This paper presents a
novel RFID-based circuit  breaker system
mtended 1o improve elecirical safety and access
management. By combining circuit breaker
nctpomaliny with Fadio Frequency
Identification (RFIDY} technology, the system
makes it possible for only authorized individuals
b0 opccess and control electrical circwits. The
lechnology makes sure that only those with the
right authorization may activat: or deactivats
corcuil breakers by using RFID rags that are
linked 1o certain users.

Multiple secority levels are offered by the EFID
circuit breaker system.  which  lowers  the
possibility of elecirical accidents brought on by
untrained workers and stops unwanted access.
Every interaction is also logged by the system,
producing an extensive record of access that
muy be wsed for auditing and monitoning. The
incorporation of RFID techrology into circuil
breakers enhances operational security and
simplifies electrical system management in
home and commercial environments,

The system’s dependability in regulaing access
ancl % capacity o greatly lower electrical
mishaps are both shown by the expenimenial
findings. The suppested method provides 2
workable way 1o improve securily and safety in
clectnical systems, which makes it especially
wseful in s2ttings where stringent access comtrol

is essential. This RFID-powered corcun breaker
system is an advancement in access comirol and
curment electrical safery procedures,

LINTRODUCTION

Ensuring effective access control and
securily mre becoming more and mons importi
in modern electrical management. Compventional
circuit breakers are good at preventing overiosds
and malfunctions in electrical circuits, bt they
sometimes  dont  have sophisticated  access
control of interaction monitoring systems. [n
settings where restricted and sécure nccess o
electrical systems i5 necessary, this gap presents
dangers. By adding imelligent, safe, und
effective access control copabalities (o Corount
breaker systems, Radio Frequency Identificanon
{RFID) technology offers a chance to close this

EOP.

By integrating RFID technology with cocuit
breakers, the cutting-edge RFID-based circuoat
breaker svsiem presgnty 4 -;,-ﬂ-mpl-u:!. silulion 1o
clecinico] safety and access manogement. Ths
syalem ensures that only authonzed workers
may operate or interact with the circuit breakers
by limiting and  suthepticaling  access  to
electrcal cirowiis u\.ing BRI tags and repders.
The RFID reader included im0 the cirou
breaker reads the wonigue idemiifving  dara
contained in each RFID tag that is associmed
with a particular user, The technology improves
operational security and safety by confirming
the credentials before allowing or refusing
BCCEss,
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EXPLORING THE STRUCTURAL AND MAGNETIC
CHARACTERISTICS OF CHROMIUM FERRITE
NANOPARTICLES: A COMPREHENSIVE ANALYSIS

"DR.M.KOTHANDA RAMAN,' B RAMAKRISHNA REDODY
"Professar,  Assistant Professor
Oepartment OfHES
Indirg Instifute OF Technolpgy And Sieaces, farkapur

_-‘u'EjTFlAL'I'
Fure chromium nanoparticles with the general formula CrFelD4 have been produced wing the 793
conwentional wet chermieal CO-precipitaladn process. For faur haurs, the prepared sample was anngaled gt
&00 OC. The generated sampile's raam-temperature X-ray diffraction patterns were acqueed to verify the
creation of a single-phase cubic spine structure, The surface marphalogy of the manufactured camples was
EMEMIned uSing scanning electran FuLrascopy. The results of the XRD and SEM gxaminations indicate tha
the particles’ sizes are in the nanometer range. The specified range of the lattice constant was met The
Magnetss characteristics weare Investigated by means of the pulse field hysteresis lbop approach IF was
discovered that the coercivity and saturation magnetization were greater than those in bulk
Keywords: chemical co-precipitation, |attice constant, nanoparticles, and X-ray diffractson
DOl Number: 10.48047/nq.2021.19.1 1.MO21315 MeurgQuantobogy 2021:19(111:995-958
et !
1. Introduction n eocent years there hay Besn
I the recent years Ferrites hawing cofssderable interest in the stwudy of the
Pagh electrical resistivity, low eddy current properties  of nano-size  dferriteparticies
loss, structural stability, large permeability at because  of their importance  in  the
high frequency, high coercivity, high cubic fundamental undersianding of tha physacal
magnete  crystalling  anisotropy, good propertiesas well as 1o their proposed
mechanical hardness, and chemical stability, applications.  for  many technalogical
nanasized spinel-type ferrites have emerged purposes.” The uRique prapertiesal
a5 an important class of Aanamaterals " as 3 nanoparticles are in general related 1o the
result, research devoted to the development adoption of materials, crystal structure 12 4
and charactenization of such nanomaterizts, small [nanosizeland large surfacetn volume
the development af cosi-effective, ratio
environmentally friendly synthesis procedies, Amang the seweral spinel fermtes
and the drcovery of novel uses for EEISling Chromium  ferrite s am Intergsting ferrite
materigls has gained a great deal of interest, Becawse it ervitallizaseither In g tetragonal or
MFez0a type spinglferrite attracts several tubic symmetry depending om the cafen
researchers becawie of their twin property distribution amang the ntersteal site 3
efmagnetic conductor and electric insulator spinel  structure.” The  ather INtergsting
These materials are widely used in the feature of Chromeum ferrite is that it contains
electronic  andelectrical industries for the lahn  Telterion which is responsible  for
fabrication of devices and components such interesting  electrical  and  magnetic
a5 high-density MAgnetic properties. in bulk form, Chromium ferriten a
;grgurrgaujwmefgnmhim.mgmapﬂ magnetie  compound  wseful  in many
cASENTHI-515) Lo TR T Tithiig
6} .-"rw 3 ',f
f g
FiinCImAK e
: 2iha sTiTTE F TRCHNOLOGY § SCIENCES

W vd duqu,Markapur-523 318
s u;:[;::n?m Dist.(A.P.) India,
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INTEGRATION OF ROBOT-WSN FOR ANIMAL
ACTIVITY MONITORING IN AGRICULTURAL FIELDS
WITH IOT IMPLEMENTATION

"EJOHAR BABU, 'K MANIKANTESWAR, "M ADI NARAYANA
"Assocate Profesior “"Assrstant Projessor
Department Offlectncal and Electronics Engineering
Indira inshitute O Fechaology And Sciences, Markapur

Ia i i
Agricullure -a-lhr main factor in the growth of am agricultural country. Baues peraining to agriculiure have long
inhiited the country's dewelopment The only option 1o address thiy istug s to wie smart agrcwture [0
madernife the present traditional farming operations. This, the project’s objsctive is to track the movements of
Bordy and ansmaly i agficullural areas uving POT technologies and robots equipded with wireless sensor
netwarks. These robobs copuist with senyors and copperate to complete tasks by enforong hardware Coenstrainis
An sutonomous multi-robat system netwoarked together with particular sensing goals is referred [o as a robolic
wirpless sensor network, Ia our project, NRF2AL01 wireless transcareers are Uused to wirelessly link three robots
putting the fineit sensor to wee in an agricutural repon to provide a signal that can be uwsed fo determing a0
arimaly location. The nearest robol then takes the imtiative and attacks the feld animal, One robat 15 usng
GPAY to send data from all three robots 1o a cloud database while the other two robats communicate with ane
angther. Lsers may observe cloud data via an onlne application, and based on accurate, real-tme field data,
utilize an uitrasanic repelant to frighten anemals and birds. Sensors, NRF24L01 modules, and microcontroflers
will @i e iniegrated o do these actreities, which may all be operated by & cxmpuber or other remote smart
device that has an internet connecisan,

Koy weordy: agricultural, 10T

001 Number: 1048047 /ng.2021,19.11. NO21316 MeurpOuantology 2021;19(115:393-1008

1INTRODUCTION A THE CURRENT STATE OF AGRICULTURAL

The discovery of agriculture was the frgt big step AOBOTICS:
reracard a civilied life. “1s @ famous guote by Arthur  Today agricuftural rebats can be classified into several
swsth This emphasizes that the agriculture plays a vital  groups harvesting or picking, plantmg, weedmg, pest
resle i thee Bconamy of every nation, Since the dawn of  control, or mamtenance. Soentists have the goal of
higtory agricufture has been one of the significant  creating rabot farms, Where all ol the work well be
exrmings of producing food for human utilization.  done by machines. The main obstacle to ths kind of
Teday more and more lands are being developed for.  robot farm is that Farms are a part af nature and
the production of a karge variety of crops. patire is not uniform. it is not ke the robots that
The field of agrcufture mvolves various woark in factories building cars Factorwed Gre Dkt
pperations that require handling ol heawy materials arcund the job at hand, whereas, farms are not

For examphe, i manual ploughing, larmers make uLe
of heawy ploughing machines. Additionafly, while FRobots on farrms have to operate in harmony with

watering the crops farmers still follow the traditional  nature. Robots in factories don't have to deal with
approach of carrying heawy water pipes. Thess  uneven terrain or changing conditions, 5gntists are

pperations are dull, repetitive, or réguire strength and  working on overcoming these problams

skill for the workers.
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ENHANCING URBAN MOBILITY WITH DENSITY-
BASED TRAFFIC LIGHT CONTROL SYSTEMS

"W.MADHURI, *SK.BEERI, 'C.PUSHPALATHA
“Assacite Professor, P Assistant Professor
Department Of Electromies and Communication Engineering
Indirg institwre Of Techaology And Sciences, Morkapur

ABSTRACT
Due ta deteriorating signal control systems and escalating traffic congestion, urban transpartation

©5 facing more and mere difficulties. In arder to Improve urban mobility, this research presents a
density-based traffic light management system that dynamically modifies traffic signals in respanse
1o real-time traffic density data, By monitoring vehicle flow at junctions with the use of
sophisticated sensors and data analytics, the suggested system allows for adapteve sgnal timing,
which improves traffic flow and lessens congestion

The system measures traffic density and examines trafic patterns in real time by integrating vehicls
identfication technology like camedas and inductiee loop sensors. The wraffic lights use density-
based algerithms to modify their tirming in response to changing traffic circemstancas, This allows

therm to prioritize green signals in areas with Righ traffic volumes and reduce delays for all users of QA
the road,

in comparison to conventional fived-timing traffic signals, prefiminary findings show that the
density-based cantrol system greatly improves traffic flow and decreases wait times af crossings

Because of the adaptive nature of the syitem, peak and off-peak traffic may be better managed,

resulting in bess congestion and more seamless transitions between lanes,

By minimizing stop-and-go traffic, this strategy not anly imaraves owerall urban maklity But also

helps to reduce car emissions and improve air quality, The research shows how density-basad

traffic signal controd systems may revolutionize wrban traffic management by offering
canlemparary cities a scalable and efficient alternatwe. In order to pravide complate traffie contral.

future research will concentrate on impraving the system's algonthms, extending its deployment,

and combining It with other smart ity technologies,

DOl Number: 1043047 /ng. 2021.19,11.NO21314 NeuraQuantology 2021:19(11}:986-554

. INTRODUCTION

Globally, urban areas are seeing a rise A potential answer & provided by the

tratlic congestion, leadng to longer density-based  traffic  light contral

commutes, higher lewels of automohile syitern, which dynamically modsfies

emisilons, and a general decline n gignal Tifvings in response 1o teaffic

guality of life. Due to their refiance on density data collected in real time

et time schedules, traditional trafiic Density -based sysiems empiony

light management systems often ars sophisticated sensing technologies to

unable 1o adjust to the dynamic nature detect vehicle counts and traflic fow at

of traffic fow, resulting in ineffickencies junctions, in contrast to  traditionsd

and congeston at junctions. Innovatve systems that follew preser schedules

strategies are reguired to improve urban regardless of real tralfic circumstances

mabdlity and traffic management in With the use of this real-time data, tho

order to sohoe these issues syitem |5 abfe to adjust Trarh;:__.pgn al
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PREDICTING DRIVER DROWSINESS THROUGH
BEHAVIORAL ANALYSIS USING OPENCV

"o, H.G?‘Hﬂu. KRISHNA, 'K SURENDRA REDDY '8 SURESH REDDY
Prafessor,  Associate Professor Assistant Professor
.Depnrtmem Of Computer Scisnce Enginesring
fndiva Institute Of Technology And Seiences, A mripur

LHATRALT:
‘:n:?ﬁf:g;'f:mf e::dm:ﬂ:;tdm road saf_et-.- i driver fatigue, which raises the possbility of collisiens dramatical |-}
o .:1.- - bry earl-,r_ diagnosis of sleapiness, however comventional technigues aften Fall short in
short term. This work uses behavioral analysis with OpenCV, a potent computer vision toofkit, to provide &
unegue metnod of predicting driver sleepinass, I
E::Tis:j;: WSTT makes use of OpenCV to examine a variety of driver behavioral trasts, Including head pasition,
Yo AT 2YE movements. Through the use of a camera mountad inside the ear to record live videa, the
tystem analyzes visual inputs to detect indicators of fatigue. Sophisticated image processing methods ane used 16
:"'3"'":“* and evaluate facial expressions that are suggestive of deepiness, such as eyelid movernent and gaze
iraction.
The n.:jea-n:h improves the forecast accuracy of tiredness by integrating OpenCy with machine learming methods. Ta
rdentify patterns linked fo tiredness, thess algarithms are trained wiing 3 collection of driving photos that have
been annotated. The system's capacity to analyze dats in real-time guaranteses that drivers get notifications in a
timely manner, encouraging prompt remedial action and bowering the risk of collisions
According to preliminary test findings, the technology can accurately and consistently identify when a driver would
get sleepy. By offering & dependable, real-time maniering wool, the method provides 3 workable way to increase
drivar safety. In order to improve detection capabilities, future work will concentrate an growing the dataser
improving the algorithm's accuracy, and investigating new behavioral charscteristics,
The present research underscores the patential of OpenCV in the development of sophisticated driver assistance
systems and stresses the significance of combining computer vislon technology with behavioral analysis to improve

5
12

road safety.

DO Number; 10.48047/ng.2021.19.11.N021318
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LINTRODUCTION

e of the maln cawses of traffic accidents and a
miajor contributor to the risks to road safety |s driver
latigue. Early identification of sleepy behavior may
bt gritical in reducing accidents and improving road
sadety  since tiredness  decreases cognitive
lunctioning and  response  times,  Cornventional
lechnigues far identifying driver fatigue sometimes
rely on arbitrary evaluations or outside fools that
may not provide real-time feedback or work well
with cars.

ISSN MR350

o i

Recart develapments In machine learning  and
computer vislon open up new possibilities far real-
time driver monitoring systerms, The open-source
computer vision package OgpenCV offers 3 strong
loundation for deciphenng  visual  input  and
ihentitying relevant behavioral vraits, Using OpentCy
o predict driver sleepiness entails examining a range
of metncs, incleding head posstion, &pe mavements,
and bEnk frequemcy, 1o detect sympioms  of
exhaustion,

The obpectve of this research is to create a novel
systern that uses Openlys h?_b_aumral amakysis o
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ARSTRACT
This research kooks at how well B30 grade concrete holds up whaen treated wastewater 15 used in
ARST H_AE"I‘]-{E of certain potable water. The use of treated wastewater in concrete mix g oflers & creative
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ENHANCING URBAN MOBILITY WITH DENSITY-

BASED TRAFFIC LIGHT CONTROL SYSTEMS

"V MADHURY, “5K.BEEBI, 'C.PUSHPALATHA
Lasiociote Professor, " Assistant Professor
Department OF Electranics ong Commumication Engrneenng
Indirg institute Of Tachnolagy And Sclences, Mavkopur

ABSTRALT
Due to deteriorating signal control systems and escalating traffic congestion, urban transportation

is facing mare and more difficulties, In order to improve wrban mabidity, this research presents a
dansity-based traffic light management system that dynamically modifies traffic signals in response
to real-time traffic density data, By maonitoring wehiche flow at pnclons with the use of
sophisticated sensors and data anafytics, the suggested system allows for adaptive signal timing.

which improves tratlic flow and lessens congestion. :
The system measures traffic density and examines traffic patterns in real time by integrating vehicle
identification technalogy like cameras and Inductive foop sensors. The traffic lights use density-
based algorithms to modify their timing in response to changing wraffic cireumstances. This allows .
them to prigritize green signals in areas with high traffic velumes and reduce delays for all users of iy
tha road.

in comparison to conventipnal fixed-timing traffic signals, preliminasy findings show that the
density-based contral systam grestly improves traffic flow and decreases wait times &l CrosHngs.

Because of the adaptive nature of the system, peak and off-peak traffc may be better managed,

resulting in less congestion and more seamless transitions between fanes.

By minimizing stop-and-go traffic, this sirategy nat anly improves overall urban mobifty Dot also

helps to reduce car emissions and improve iF guality. The research shows how density-based
fic managerment by offering

traffic sipgnal controd systems  may revolutignize  wrban  fra
contemporary cities a scalable and afficient altérnative. In arder ta provide eompdete traffic comtral,

future research will cancentrate on improving the system’s algorithms, extending its deployment,

and combining it with other smart oty technologses,

DOl Number: 10.46047/ng.2021.19.11.NO21314 MeurcQuantology 2021;19{11):986-994

. INTRODUCTION
Globalty, urban areas are seeing a rse in A potential answer 15 provided by the
traffic comgestion, leading to [onger density-based  traffic  light  controf
commiutes, higher levels of automaice cystem, which dynamically modifies
emissions, and a general decline in signal timings A response to traffic

density data collected in real time

guality of Efe, Due to their reliance on

set time schedules, traditional traffic Density-basad systems ermplay
light management systems often are sphisticated  sensing technologies to
unable to adjust to the dynamic nature detect vehicle counts and traffic flow at
af traffic fiow, resulting in inefficiencies
and congestion at junctions, Innonative
itrategies are reguired to improve wrban
mobility and traffic management in
order ta solve these |sswes,

junctions, in cantrast to  traditional
systems that follow preset schedubes
regardless of real traffic circumstances
With the use of this real-time data, the
syitem is able to adjust traffic signal
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INTELLIGENT SOLAR-POWERED LED STREET LIGHT WITH ADAPTIVE
INTENSITY CONTROL FOR ENHANCED EFFICIENCY AND
PERFORMANCE

T VIJAY KIRAN KUMAR, ‘K MANIEANTESWAR, "MADI NARAYANA
" hasistant Professor
Department OfElectricnl and Electramics Engiateering
Indira fstiute OF Technology And Sceences, Markapmr

ABSTRALCT:
Explicit, measurable,
anythang “smart.” 10T is an acronym for the encrmous and constantly growing mumber of

devices—billions, (f we include them today—that are connected 1o potentially global petworks. The term
“smard” 15 gainidg popularity @ the Hll:'!lhl! becomes Bigper a hinle bt quicker Inchia's gconomy s
cxpaiding-at one of the quickest rates in the world, therefore we're using clever stralcgies mieluding
<t street light systems. The manunl streetlight system runs at full intensity from nightfall tll moming.
even when electricity is available, There are many uses for the saved energy. including resadential and
commercial, To do this, an LDR sensor is used, Depending on its intensity, we can switch a light on or ofl
A relay i% used o transform the system's main electrical source. Any cily sl have a streel lghting
sysiem i place. In onder o save energy. we are using an 10T sdule For the project. The world =
chienging drastically, and a5 o consequence, everything is becomng mor mec hamized, This gadget nubes
mtelligent judgments and intelligently controls itselfl wsing accurite, real-time field data

practical, relevant, and time-based are the five characieristics that make
dizital

LINTRODUCTION
[OT meant 1o transmit data from the devices 1o master controller through gate Ways & eanting

network structure. [OT market developments and analysis implies that unlicensed and licensed spectiums

are essential. 10T system| | joperates with field sensors and dala analyzing on the internel which can

communicite them to share and transfer information wsing unique id assigned to every device.

Automation plays an important role in the modern society and where [OT along with LoRa can help to
Lulfill the needs. For the Street lighting & Electrical systems due 1o the conventional onfoll system there
w a huge loss of electrical power noted and studies conducting in the ared [0 minimize the power lows by

various lechnology. Mobile based surveillance with web uses 10T cloud server used here lor more cncigs

conservation and early resolution in case of any fault detection, Lot of research is conducting i this field
I dnimize energy loss in remote locations by implementing user friendly applications. The muin ides of
tlis rescarch is to develop an automaed and controlled street light according 1o requirement the roads,
pedestrians & Vehigles. A user friendly control system o meoniior & control the lighting <y stems Tnem
remote locations with using 10T &LoRa can fulfill the requirements with minimal mfrastructire cost by
wsing the exisling networks £eun licensed radio frequencies. From remote locations, Field Sensor data can
be transmitted 1o the master control stations through LoRa gateways, ofter reaching gateways signals will
he iramsfermed o the User end through existing network server & vice versa. Every gateway forwand. the
reveived packet from the end-node to the cloudbased network server via some beckhaul either cellulas
Eihernet, satellite, or Wi-Fi. Hence the power consumption can be cut down by swilching ol th Qircuil
when there is no requirement of lighting in particular area Suceessfiul implementation of 10T &LoR
systems can bring lot af benefits in the fields of Home awtomation [ 2], Tempersture Monitonng. paticnt

health monitoring. Vehicle monitorng eic,

ILLITERATURE SURVEY
A public Street Lights & Elecincal system in remote city locations consumes o bot of encrgy due

tor the unavailability of control devices due [0 the large setup cost. Presently most of street Banps tuen on
the street lights in night and turns off the streel lights in day using LDR based control system [3]. Stieet
lasip oF Electncal systems still consumes a lot of electncity when there ane few vehiches around or

(et
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people m the office due o the Tack of monitonng and controlling hased on the o fuial resyis renment
il

Pt @ wincless control moniionng sysicm gach street Tight mast be eguippesd with ilifferend 1yjs
semsors (al & connecied W0 a pxerscontroller 1o nwnir 18 envitonment with regards g s wis kg
pecds hike Tight intensity, current capacity, vollage load and temperature which are < ol el
iransierved by the means ol radio frequency commminicatim
HLDESIGN OF HARDWA RE

Thas chapter briefly explams abouit the Hardware It discuss the circuit diagram of el modile
Jetail
ARDL IO URO

The Ardumo Lno 13 a microcomtroller board based on the ATmegad2s idatashect! I has 14
digtal mputfoutput pans {of which & can be aved as PWA outpulsh, B aralosg s, @ 18 Sk coranmin
resonator, a USH connection, @ power jack, an ICSP header, and a resel button. Tt contasis gueryiling
peeded 1o suppor the macroeontrodker, symiply connect 18 16 3 computer with a LISH cable o poser 1% ith
a AC1e-DC adapter or battery to gel started

The Uno differs from all preceding boards in that it does not wse the | T USB-to-seinil abrivet
chup. Instead, it features the Atregal6U2 (ArmegaSLi2 up W version R programmed as a LSH Aot i
converier, Uno hoard has a resistor pulling the 8L'2 HWH line to ground, making it casist pia pat i DL
iode Arduino boand has the following new featunes:
. 1.0 pin out. added SDA and SCL pins that are near o the AREF pin and two other new pios
placed near 10 the RESET pin. the IDREF that allow the shields 1o adapt to the voltage provided from (i3
board In futere, shields will be compatihle both with the hoard that wse the AVE. which operate with 5%
and with the Arduino Due ihat operate with 3 3V, The second one 152 188 comnected pun. that i Tesel vl
for Tulure purposes.
. Stronger RESET circuit
s Ammega 162 replace the 8L rd
Ung™ means one wn ltalian and 18 pomed 10 mark the uproming release of Ardue
version 10 will be the refercnce versions of Arduino, moving forward, The Ui 1s Ehe Likest i a senes of
USE Arduino boards, and the reference model for the Arduine platform: for @ compuEon with proviis

versions, see the index of Ardung boards.

o |0 The Lo el

1k -1
& &
§E 1
Fig. ARDUING UNO

.
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POWER SUPPLY:

The power supphes are designed to comven
voltage supply for electronic circuats and other devices. A
biocks, each of which P;rfnrm:-. & T'-.1:1|cul:|.r funclion. A d ¢ power supply which muintams the oulpul sisbizs

constiml mespediive of 0.¢ mains fluctuations oF Jasd varnons s known i “Repubated 13 C Power Suppls

[t

. : 'jﬂTﬂﬂl.Fl'L ';
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high vollage AC mains ehectrony i swilable
power supply can by hroken dosn et o s
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Fig: Block Dla'gmm of Power Supply

LCD DISPLAY

A model described here is for its low price and great possibilities mos| frequently used i practice.
It is based on the HD44780 microcontroller (Hitachi) and can display messages in two hines with 16
characters each, It displays all the alphabets, Greek letters, punctuation marks, mathematical symbols elc
In addition, it is possible to display symbols that user makes up on i own. Automatic shifting messaje
on display {shift left and right), appearance of the pointer, backlight ele, are considered s wwiul
charcienncs,

BUZZER
Digital systems and microcontrofler pins fack sufficient current to drive the circuits like reluys,

buzzer cireuits etc, While these circuits require around 10malli amps to be operated, the microcomroller
pin can provide a maximum of 1-2milli amps current. For this reason, a chriver such iy & power ransisiod
is placed in between the microcontroller and the buzzer circuil.

o L |

-

WIFI MODULE:
The ESPE266is a low-cost Wi-Fi microchip  with Full TCP

profuced by Shanghai-based Chinese man facturer, Espressl Systems.
The chip first came to the atiention of western makers in August 2004 with the ESP-01 module, made by

a third-party manufacturer, Ai-Thinker. This small module allows microcontrolbers 10 connect o a Wi-F
network and make simple TCP/IP connections using Hayes-style commands. Howeser. ot the time there

P stack and microcontroller capability

i

was almost no English-language documentation on the chip and the commands 1t aceepied ' The very
ry few external components on the maodube which sugpgestesd tha

in volume, attracted many hackers 1o explore the maodule, g,
late the Chinese documentation.”

low price and the fact that there were ve
it could eventually be very inexpensive
aind the software on it, as well as to trans

| ()
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The ESP8285 15 an ESPE266 with | MiB of built-in flosh, allowing for single-chip devices capable ol
connesing to Wi-Fi.™
The suceessor 1o these microcontrolier chips is the ESP32
LED:
A lightemitting  diode (LED)  is 3  two-lead semiconductor light source. I s ap-n

junction diode that emits light when activated” When o suitable voliage is applied 10 the
Jeads, slectrons are able 1o recombine with electron holes within the device, releasing energy in the form
of photons.

This effect is called electroluminescence. and the color of the light (comesponding 1o the eneigy

of the phmfm] i% derermined by the energy band gap of the semiconduction. LEDs are typically sowall iles
than | mm”) and integrated optical components may be used to shape the radiaton pattem

Early LEDs were often used as indicator lamps for clectronic devices, replacing  small

incandescent bulbs. They were soon packaged into numeric readouts n ithe form of seven-segment

n in digital clocks, Recent developments have produced LED suitilble

desplays and were commonly see
5, wihile thewr hegh

for environmental and task lighting. LEDs have led to new displays and sensor
switching rates are useful in advanced communications technodogy.

LEDs have many advantages over incandescent light sources, meluding  lower  enmergh
consumgtion, longer lifetime, improved physical robustness, smaller size, and faster switching, Light-
are used in applications as diverse asaviation hghting, automotive headlamps.,

emiting diodes
advertising, general lighting, traffic signals, camera flashes, and Dighted wallpaper. They are also

significantly more energy efficient and, arguably, have fewer environmenial concems hinked 1o el

disposal.
LIGHT DEPENDENT RESISTOR
A photo resistor or light dependent resistor (LDR} ts a resistor whose resistance decreases with

intensity: in other words, it exhibits photoconductivity. It can also be refered 10

increasing incident light
whach 15 the material From which the device

as a photoconductor or CdS device, from "cadmium sulfide.”
iv made and that actually exhibits the variation in resistance with light level, Note that CdS 15 not a

cemiconductor in the ysual sense of the word (not doped silvcon).

: f_ '“__-_-,.f"’
S PRINCIPAL
Ty WSTITUTE OF TECKNOLOGY & SCIE4T= 1091
! rimadugu, Markapur-522 1o
oo 5 Prakasam Dist.(A.P.) India.
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A photoresistor is made of a high resistance semiconductor, If bight falling o e device s ol
high enough frequency, photons absorbed by the semiconductor give bound electrons enough encigy 1
jamp o the conduction band. The resulting free electron (and ats hole parmery conchict elec i iy
thereby lowenng resistance

A photoelectric device can be either intrinsic or extrinsic. An intrinsic semicanducton has i1s
o charge carmers and is nod 30 efficient semiconductor, e.g. silicon. In imtriosic devices the iy
available electrons are in the valence band, and hence the photon st have enough energy 1o excue the
chectron across the entire bandgap. Exirinsic devices have impurities, also called dopants, sdided whive
ground state energy is closer 10 the conduction band: since the ¢lectrons do not have as ar 1o i lowe
cnergy photons (ic., longer wavelengths and lower frequencies) are suffichent 1o tngger the device Il g
sample of silicon has some of its atoms replaced by phosphorus atoms (impurities), there will be exira
electrons available for conduction. This is an example of an extimsic semiconductior. Photo resisens e
Basically photocells,

LDRs or Light Dependemt Resistors are very useful ecpeciafly in lighUdark sensor cirouits
wormally the resistance of an LDE is very hgh, sometimes as high as 1000 000 ohimns, bur shen they are
iHumimated with light resistance drops dramatically.

-—
Lt ;r'\ﬁ a
i | W i ﬁ
s T 3
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-._.i.l.. I -
-

IR SENSOR
Infrared is a energy radiation with a frequency below our eves sensitivity, <o we cannot see il Even il
wie can nod "see” sound frequencies, we know that it exist, we can listen them

Even that we can not see or hear infrared, we can feel it at our skin temperature sensors

When you approach your hand (o fire or warm element, vou will “feel” the heat, but YOu camlt aee i Y ou
can see the fire because it emits other types of radiation, visible 10 your eyes, but it also emits lots of
infrared that you can only feel in your skin
INFRARED IN ELECTRONICS
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Infra-Red is interesting. because it is easily generated and doesn't suffer eleciromagnetic iderlereine. s
i i micely wsed to communication and control, but it is not perfect, some other light emussons could
comtains infrared as well, and that can interfere in this communication, The sun is an example, since il
il i wide spectrum o radiation,

The adventure of using lots of infra-red in TV/VCR remote controls and other applications. brought infra-
r:.-d dindes (emitter and receivers) at very low cost at the market.

"f':'l'!l now on you should think as infrared as just a “red” hight. This fight can means something 1o the
receiver, the “on or of” radiation can transmit different meanings.Lots of things can generate infrared,
anything that radiate heat do it, including out body, lamps, stove, oven, friction your hands logether, even
the hot water at the faucet,

RELAY
BASIC RELAY SWITCH
+5Y
1M L4E }l J.
ToHe F [
PORT —
— 2

The following schematic shows the basic circuir,

A relay is an electrically operated switch, When you fum it on, it switches on way. When it is off, it
switches the other way. You can use a relay to switch on and off a high current device. A relay has an
eleciromagnet, called a coil, and a lightweight switch inside it When you energize the coil. o piece of the
wwitch is attracted by the coil's magnetic field, which switches the switch on or off,

Mechanical relay:

Typical Mechanical Eelay connection pin
This is a very important section, The introduction 1o this electncal control switch, call & Relay. It is

hasically a device to activate o mechanical switch, by electrical means, Thes is unlike a switch which is
pctivated manually. In another words it 15 a device that convent electrical signal to a mechanical energy
back to electrical signal again. Similar to mechanical switch, they can be deseribed as 2P2T, single pole
double throw, etc...

How it works? A electrical voltage will be applied to activate a coil in the relav. The coil beine
powered up, will generate a magnetic force that will attract the lever, This lever will be pulled towards the

magnetized coil. causing an action that will switch the mechanical contact.

Solar panel ;
Solar panel refers either to a photovoltaic (PV) module, a solar het water panel, or 10 4 st of

solor photo  voltaic modules  electrically connected and mounted on a supporiing  struciure. A
PV module is a packaged, connected assembly of solar cells. Solar panels can be used a5 3 component of
o larger photovoltaic system to generate and supply electricity in commercial and ressdential applications.
Each module is rated by its DC output power under standiird test conditions, and iypically ranges from
1M} to 320 watts, The efficiency of a module determines the area of o module given the same ruted

o3
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outpial = s B ellwent A0 wult pwsdule will lnve twice the aeea of o IO el licwan 22U st mioadol
[here are a few solar panels avloble thot are excesding 1% elliciency A osingle sola ke Cam
prodisoe only 8 limited amount of power, most installations contain madiple modules A it it
wstem typcally includes o panel or on wray of sodar omedules, anovener amd st
a battery andfor solor tracker and inferconmecin wining

Solar modules wse light energy (photons) from the s fo geiesate elecineily thipsmngth
the photovoltme effect. The majority o modules vse waler ased coystalline silivon cells on thinfrm
cells based on cadmiam telluride or silicon. The siructural (load carrying ) member o o module Lan cathes
b the top layer or the Tk Iml,c-r. Cells st allso be Llrl.'«ll:u.'li'l.l Frowin mechamisal dimaage amel iR
Mot solar modules are ngid, but semi-flexible ones are available, based on than-lilm cells These caily
sobar modules were Tirst used in space in 1953

Electrical connections are made in series to achbeve a desired output voluge andfor in patslie] to
provide & desired current capability. The conducting wires that take the cument off the fwsdules iy
comtain silver, copper or other non-magnetic conduciive amsiton medals. The cells must be connested
clectricatly 1o one another and o the rest of the system, Externally, popetlar termestrial usape phutin il
maediles use MO M older) or MO4 connectors 1o fucilinate cisy woallierprass] Conme i o thig st ol Ehe
L,

H':l]'"\-l"!‘iﬁ dicdes may be l|1l.'|:ll'|!rl1[".HL‘\'|] M ||.|!1E|J -I:l.[EIII-.I“_'f. I ense i [I.I.I'II-.I| IIIILI'I.|'II'||_- shadig. o
maximize the output of module sections still iluminated.

BLOCK DIAGRAM:
Irl.w-tlr_. =9 ] =5 | 150
SOLAE
| LI -, r'_| = e |
[ —_— ) ﬂ
|IH-Li' | = |wln-rml
[wr | = ="
V.CONCLLUSION

An important development in urban lighting technology is the intelligent solir-powered 1ED
areet light with adaptive intensity management. This system uses sclar enerpy 1o reduce energy costs and
provide a sustpinable and environmentally friendly substitute for standard street highting by elving less
on the grid. High luminance and long-losting performance are ensured by the meorporanen of LED
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sechnology, which als0 minimizes energy CONSUMpPLIoN.

by the adaptive infensily control funcuen, which dynanusally
to current traffic patterns and ambient circumstances. When
sore provides ideal lighting levels
aidjust to changmg

Mhe system’s efficiency is increased
seifies the light output in response
masimum brighiness 15 not required, this clever adjustment fies
enhancing safety and visibility while saving energy. The system's capacity 10

circumstances also prolongs the LEDs lifespan and lowers mainlenance needs.
allows remote menitoring and contral. which enables

With the help of this featurc,
and make required

In acdition, the intelligent street light system
effective administration and prompt resolution of any problems.
maintenance crews and municipal planners may manitor the system's operalion

modifications from one central place.
he initial installation cost and other

To fully reap the benefits of the system, however, ohstackes like T
and impraving sy stem dependability

1echnical problems need to be resolved. Orvercoming these obstacles
need constant study and technological developments.

reet light with adaptive intensity conrol provides o
requirements. It provides a uselful and creatliyve
bility. and cutting-edge technology, helpmg ©

All things considered. the clever solar-powered LED 1
cutting-cdge answer for contemporary urban lighting
approach 1o street lighting by fusing efficiency, sustaini
create smarter and greener cilies.
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PERFORMANCE ASSESSMENT OF CONCRETE WITH RECYCLED
PLASTIC AS A FINE AGGREGATE ALTERN ATIVE
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'Prafessor, ‘Assistant Professor

Department Of Civil Engineering
Indira Institute Of Technology And Scrences Markeapar

ABSTRACT: This research looks ot how well concrete perforny when fine partscles are pariially replaced wath
recyeled plaste. In light of the increasing environmental issues around pinsic waste snd the mead for sistaimahic
paididing matenals, recovered plastic shows greal pramise & fine agpregate substitute. The study mvestigates ihe
ellects of different percentages of recyched plastic (104, 20%, and 30%b) on the workability and mechamical

charactersstics of concnele,

Recyeled plastic was sobstituted for fine nggregal® i comcrele MRiufes at Varying degress, and mportinl
perfosmance mesrics inclisding workability. flexural strength. and compressive strength were assessed The Rrsdings
sapgest that adiding recycled plastic o concrele has a sipnificant effiect on it charscteristics. Higher amounts 205
and 0% resulted in @ loss i compressive and flexural sirength. but workability increased. Im candrast. 4 L
suhatitution had no influence on sirength or workability, When compared 10 convendional Jggregates, plastic Bus o
tower density and worse bonding properiies, which is why its sirenpth has decreased

The use of recychked plastic offers a sustainable aliermative o the mamagemsnt ol plasiic wasie wlale dda

significantly reducing the total arviranmental effeci of concrete manifacturang, even of strength decreases 2 gredtst
miy b wsed 4o Concrebe mEstures

replacement levels. According 1o the study’s findings, recyched plasiic
successfully, especially if the replacement amount 15 adjusted 10 sirike o balance belugen sustaimababiry and
performance. Future studies should concentraic oR lomg-term robustness and the creation aff beliel priessing
technaques to increase recycled plashic’s performance in comcrere applications

s ronmciital

LINTRODUCTION
bstacles concerming resource efficiency and
e

The buslding sectar is confronted with notewarthy o
sustainability, The enormous guaniity of plastic garbage produced worklwide is a significant problens 4 il |
nal risks. The demand for conventunal buikling

ends up in lendfills o the ocean, whine i1l poses serious BRvIFeIme
wupplees like finc aggregubes &5 concurremly deplesing narural resources, Researchers and Busingss expeas ark

looking 1010 creative ways 1 address these issues by using recycied maerials inia bualding techrigues

Recyeled plastic has surfaced ns a viable substiule for conventional fing aggregaies mn Comrels s
industrial plastic waste. This research looks ot how well concrete that conmlasms recye led plastic n

rmms. The man ganls are oo determine if recyeled plastic affects the workab ety and
d whether it can be wsed as o sustainahbe building maenal

Recyeled plaste was substituted for fine aggregates. in CONCIELE MAXE al dafferent peroentaze
1t} in order to study the effects on important characteristics including workability, flesural strength.
pompressive strengrth. The purpase of the research i to examune the possible advantages and drawhacks 0l using
recveled plastic, as well as hanw it may affect the structiral performance and longevity of comcrele

This project aims 0 lessen the environmental effect of plastic wasle. promace mone sustainable constructian

pigthods, and provide oplas for Fespurce Conservalion in the Duilding sector by investigating the e il Fiss volbedl
plastic in concreie. The resd Ll infarmanion on whether recycled plastic may be used 10 plice

l1s will provide msightf
of fine apgregate [scations in the future

and what it means for concrete app
1.1 CONCRETE
Concrese is the world's most pxtensively used man-made b lclaiig

sade Traim

pu:[{l:ln!.ul'l'ldr -II"d

liew of certain fine particles perfo

mechanical gualities of concrets an
g ¢, 20%. and

and

materiol, second only o waler, and B

prodeced by combinkng concrels companents, and occasionally admuxnres, in the proper quantihes, Wheit poured
i moulds and left 1o cure, the mixture hardens into o rock-like mass known as concrete. Because the hardenimg o

prodisced by 2 long-lasting inferaction hetween water and cement. fhe concrele may alup be regarded an artifis il

i in which the spces of fine aggregnte arc filled with cement In g concrete mix, combing the cenwnbing

materal and water form a paste nown as cement water-paste, which. in addition 1o filling fine aggregate viuds
dx them topether os it dnes, cemening fine aggregate pamicles together i &

couts fine aggregate surfaces and bin
COmMpact mass e —
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2 Mastles

* :'I.ndl-.:-. mive play o sigiflcand par m o cveryday lives, Mlusises are veesd im alimosi EVETY aspect all ol

Ewiry day, thewsands of onmes of plasiis gmnls are manalpemired, and the trash contimes 1o Pl up Hecanse i
plastscs are mi biislegrndabibe, & mnssive cuantity of phastic wash continies w sccumiilale Uheusisglvat the gliilse, wiil
cheselipwd conivioses conmibuting the most, More [amticuilar, pockaghng and condiiners accoum for the sl o ot
wate The suantty of land needed for landfills is becoming o growing sowee of Wty haasaphont the globs | o
DRIALE gn 2000 B, o estinaated b, 8 bilbjon fopnes il |-|||h|||,' were i iuned plabally, swath % P red v hed and ifag
femaining 12 percent bumed, Bach yvear, Indis comumes miope tian 5 milkion woanes of plstic. of whach oy ik
A guaner geis iecyched, with the restending up in Iandfills, This massive dqunntity of plistee tras wall evemually e

LTERTIR] erimyslem, with r:'hlr]n'lhrulllullllli that ilu-.m- tlelris m"i b Fisumil i i bl ol I i s qibirids
rmmrea =1 Comy
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G [T e et
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L3} NEED OF PROJECT:

River erosicon, fine aggregate denmd, and sther environmentgl problems have resulied in o shitage ol river
and wowadays. The decrease in natwenl sond sipplies, nlong with the desire 10 reduce the cost of concicte
peoduiction. has led in & greater need 1o discover new alternative materials 1o replace river sand in order 10 avoid
EACERUIVE Tiver erosion The use of substitute materinls such a5 Hastics, quarry dust, polyethylene tereplithalaie, ron
slag. and athers 1o partially or completely repluce nataral sand as been studicd over the Tust two decudes i arder to
Preserve the ecological balance, This PHUPEr presenis ome experimental wily of the vrength properiees of PET-
Folyvethylene Terephitalule in Prlace of natural sand,
1A SCOPE

The research adds 10 and aids in the crealicn of new, ecolagically Iriemly concree binders, The ampict of PET-
Palyethylene Terephthalute on the strengih and iwrability of concrete chiructeristics was extensively sivdied i ths
research,

Pulverized PET-Polyethylene Terephthialote & wsed 10 replace fine apgregote in OPC paste and concreie in
s amounts rnging from 0% o 30%., Prior 1o being pulverived into powder. the gramulated PET -Polyeimylone
lerephthalate was evalusted for iis physical properties, such ns Aggregabe prading. waler absorpuon, and relotve
density, in contrast to typical fine ugprepnes wiel in concrele produciion,

ILMATERIALS
The fellowing matesials are used for the present waork Cemen
. Fire nggregaie
2. Coarss oggregite
1 Waler
4. Plastic {poly Ethylene terephaholate)
L1L.Cemeni

Cement is a bonding substance with cohesive and sdhesive characleristics that albews b to SORNECE visrous
hanlding materials and compaceed assemblies, Cement is o binder. a substance that sets and hasdens ax it dries, und
miay hond other muterialy together depending on how it interscts with carbon dioxide in the wlr Lame, silici,
sibumana, and pron oxide are the mos comnwm basic ingredients vsed in cement Production. In the ki, hew orn s
st with one ansther to create more complicated compounds, The relative quintieses of differeni onue
compasitions have an impact on the varions characiesistics of cement, as well as the rage of conling and erindipg
liness, We utilised 53 Grade in this project ) )

Adbrdinary Portland Cement;

The most common kind of cement is ordinary Ponland cement (OPC). All of the Previous chapiers talks, oy
well ax the majority of the nest chaplers’ debates, have been focused on OPC. There was st one grde of G

R 58 ¢
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hefore 1o 1987, which was regulated by 1S 269-1976. Higher-grade cements were introduced in India afier |87
Based on the strength of the cement at 28 days when tested according 1o 15 4031-1988. the OPC was calepiiised
imtor three grades: 33, 43, and 53. 33 grade cements have o 28-day strength of not less than 33M/mm2. 41 prade
vemwents have a strength of not less than 43N/mm32, and 53 grade cements have o strength of nod less than 53MNfmm?

However, the real strength of the manufactuning specimens isn'i significantly greater than the BIS standards. Uing
hgh-guality limestone, contemporary technology, and tighter online control of componemds, it has been able o
sprove the charactenistics of cemem. This has resulted in improved practical size distribution, fingl gninding, and
packaging. The use of hagher-grade cement has a number of benefits in terms of producing stronger congrele
Lrespite the fact that they are somewhat more expensive than low-grade cement, they provide o 10-20'% redisction in
remenl composilion as well as a slew of other advantages

Table 2.1: Approximate Oxide Compaosition Limits OF Ordinary Porthand Cemwni

Chemical Campound | Percentage
Lime, (Cad) o064
Sba, {50 17-15
Alusrura , {A1D;) 1.3
Iron Coide, (Fea0y) 038
Magnessa  (Ago) ]
Buiphis Tnomsde (S0 1-2
Alkaliy 013

L1.1. Fine Aggregate-

When fine aggregates pass through a screen size of less than 4 75mm. they are referred Lo as fine aggregates. The
separation limit for coarse and fine ARErepates is 4.75mm. Apgregates with a diameter more than 4 T5mm are
classified s coarse, while thoss with a diamiter bess than 4 75mm are elassified as fine Natural sand or. subpect o
permassion, other insert material witly =omparatde qualites, or misteres of hard, sobesl. durable pairticdes «lusulol
make up the fine aggregate. Fine aggregstes from vanous sourcey. must aod be combined or kept in the same pile.
e ulilised in the same class of building or mix in any order, The fine aggrepsie should be devaid of harmil
inarganic and organc contaminants, The purpose of fine aggregates s e fill the spaces kefi by coare aggresates
Fine aggregme is mostly composed of silica. In this snudy, sand thar passes through an 15 sieve of less than 4 75mm
15 chasen 25 4 fine aggregate material for concrete production

L1.1. Coarse Agpregate:

Because apgregate makes up at leas three-quaners of the volume of concrete, it no surprise that s quality i wo
imporant, The aggregme characieristics have o iegmificant smpact on the concrete's durability and structsral
performance. Coarse agpregate is defined as particles with a dismeter larger than 475 s Because coarae
Apgregates are the primary load bearing components of concrete. they take up more space than cement and fine
aggrepgates. [n the fimecl concree producing technigue, the quality and ansuni of these ore very mnportant Thas is the
“urren project. the coarse aggregates wsed are & mix of 20 men and |2 ma in size. For this project, 60 percem of 20
mm and 40 percent of 12 mm were selected.

L.1.3 Drinking Water:

Water is an essential component of concrete hecause it is involved in the chemical process known as hydranon By
releasing the products of hydration known as 1 calcism silicaies and di-caleium sthcates, this hydration gives ihe
¢ohessve character to the cement particles in binding the coarse and fine aggregares. In effective concreme prachise,
the amount and qualny of warer are critical. Extra concrete i deemed a felony if i e sceeds the required aning
Because i creales capillary holes in concrere, it may significantly decrease the stremgth of the material. The sl
vardsick for quality is “the water that is utilised for drinking water may be a suitable mich for COMCTEEe
presleaction ™ This project makes use of petable warer, For this research, 5 Wie eatic of (50 was waead

L.1.4 Poly Ethylene Terephihalate (PET):

PET or PETE stznds for Pyethylene ferephthalate, which 15 a thermoplastic polymer g helongs 10 the polyvesier
fannly. Polyester resins are well-known for their outstanding mix of mechanical. thermal, chemcal and dienensigsal
stability characteristics

PET is ane of the most recycled thermoplastes, and its recyeling sign is the number * | _°

Pa T o |$‘ % 112
Ew%'.,ﬁ‘:ﬁ
‘gw t1
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PET that has been recycled may be made imo fibres, tentiles, and sheets for packaging and autometile
vomponeats. Pely butylene terephibalate 15 chemically extremely similar i Paly ethylene terephihalae PE
semu-crystalling resin that is extremely flexible, colourless, and semi-crysalling i is natural furm. It ey be wem
+0ifl o rigid depending on how s treated. It has excellent dimenssonal stabality, impact resistance i stuge
resistance, and resistance to aloohols and solvents,
LITESTING ON MATERIALS
11 Test on cement
The following tests are done on (he cemend

a.  Finemess best

b, Specific pravity test.

n.  Fineness of coment:
Place 100 grammes of cement on a normal 90 mecron 15 sieve and weigh i precisely. Fingers should be weed 1o
break down any sir-set lumgs in the cement sample. For 15 manutes, saft the samiple contmuously in a crculer snd
vertscal motion. Sieving devices thar ane mechanical may also be utilised. Weigh ibe ressdue that ks secumulated on
ihe sicve,
The weight of residue a3 a proportion of the entire sa i given as,

_ Weight of sample retained on sjeve

% Weight of residue Tatal Weight of sample
The proportin of residue in the sample should not be mare than 10%.

Table 2.2: Observations of Fineness of Cement Tesi

Trmil Mo, 1 z
Weght of cemicnlan prams || 100 16
Waght of resdie om usve 4 4
|n grama
Ammrunt sr@ined 4 Fl

Fineness of cement = 4% Hence it is within the permissible lrmits
b Specific Gravity Test:
Take 2 particular gravity bowtle and elean and dry it before weighing it (W1}, Fill the specific gravaty batile halfway
with water and weigh the water weight using the borle (W2 ARer diaining the water and drying 1he ~pecific
gravaty comtainer, fill it with keeosene up to the rim (W3 Fill the specific gravity bostle with cenvent and e the
weight of the container to caloulane the weight of the cement {W5). Fill the specific gravity borbe with Kesisene znd
calculste the weight of the bortle with kesosene and cement a5 Follows: (W4
According o IS; 456-2000
LEimits: Specific Cravity of cement <31 Sgmics

TABLE L3: OBSERVATIONS OF SPECIFIC GRAVITY OF CEMENT TEST

BNO s ripdbos b s
i LY PR e e — LTEN
2 Masy of boidr - water i1 | i FFE I
¥ Aidas &f butfes = Eeioerne (TN
I'Wigm
4 hlasn of T=Aks - comenr - TRETE
Eorewan W m
L ] LT e — ian
£
. W5S(W3-W1)
Specific gravity of cememt (G) (WS +W3I-Wa)(W2-w1)
P 50(155-50)
(50+155=] 92.2N1E2=50)
=111 pmfee

The specific gravity of cement obtained s 3.1 1 Emice.
Hence it i within the permdssible limit,
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Table 2.4. Test resubts of cement

S.NO | Properties Reults | Suggested |
values as per
15
Specification
| Fineness % <10
of cement retiied
2 Specific 31 <315
Crravaly

2.3 Tesis on Fine Aggregate (sand):

The tests below are carried out to determine the characteristics of fine aggregates:
a. Grading of sand

b, Specific gravity and water absorption Test

i Grading of Sand -Sieve Analysis: By quartering a 50 kg sample via a nffle box, yoi ¢an get |
kilogramme of sample, Amange the appropriate sieves one on lop of the other, with the sieve size
Ireasing a5 you go closer 1o the top. Place the pan on the bottom of the pot. Cover the sieve and place n
in the top sieve. In a sieve shaker, agitate the sieves for 20 1o 30 minutes Weigh the material retuined in
cach filter as well as the pan. Determine its fineness modulus based on its grading parameters,

The sizes of sieves use are: 4.75 mm, 2,36 mm, 1.18mm, 6004, 300, 150p and a pan.

TABLE 1.5: OBSERVATIONS OF SIEVE ANALYSIS TEST:

|
5 Sheve Weight | = Cum]::ﬂu.!?p we Cumilative
size retained | Weight | % of [ passing | % welphi
retained | welght passing
relnined
| H7%mm B ) G 1.9 99 ) oel |
s Abmm 1.6 116 2D 97.94) 1970
3 L. 1 Bmim 855 18.55 2091 TN 3605
4 [600y [ 300 300 5091 49080 374,15
5 |3y 180 350 HE9) I 1Lkl 385,16
fa 50 1024 25 9 | g (1,84 N
T [Fan Al I 5. 76 024 e 24

EF_386.24
From the table the fineness modules of the sand =100 o0
Hence it is within the permissible limits.,
b. Specilic Gravity of fine Aggregate (sand):
Take the clean, dry density bottle and weigh it as W1, Fill a density bottle halFway with oven dry soil that
has passed through a 4.75mm sieve, and weigh it as W2 In the event of medium o coarse-grained soil,
take 200 grammes. Fill the density bottle kalfway with distilled water and thoroughly mix it with the itlass
rod. Replace the sieve top and fill the density bottle with water from the owside, weighing 1t as W3,
Remove the contents, wash the density bottle, and fill it with distilled water o the oonical caps hole
Weigh it as W,

.86
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Tabie 2.6, Observations of Specific Gravity of Fine Aggregate Test:

5.0} Description Tralligm)
1 Weight ol dersity  boatle| 18]

W ipm
F Weight of density boitle +f 381

Dy soil (Waipm

k| Weight of density bodile & [iry| 579
w0l + Water iWilgm
4 Weighs of density botile +| 752

Water [ 1gm
Wi=-w1
Specific gravity of sand={W4-W1)={Wi1-w2z)
X {375-181)
(752-161)-(B7T9=301)
= 13
Talde LT Test Results of Fine Aggregate

SN0 Froperties Resulis

1 Orading of sand ER -]

X Specific gravity 265

Hence these values are within the permissible Hmis

Tesis un coarse aggregale;

To determine the characteristics of coarse aggregate, the following experiments are carried out:

. Water absorption and specific gravity tests

a. Crushing value of aggregates test

. test of the wotal impact value

. Water Absorption and Specific Gravity Tesi:

A sampie of aggregate weighing at least 2 kg is collected. The ageregate is carefully cleaned 0 remaove
the finer particles and dust that have adhered 10 it. After that, it's put in o wire basket and submerged in
distilled water at o temperature of 22 1o 32 degrees Fahrenheit, The enteapped air was eliminaed from the
sample immediately afier immersion by raising the baskel comaining 25 mm above the wnk's bise and
letting it to drop 25 times at a rate of approximately 1 drop per second. During the procedare. it is
Imporant to keep the basket and aggregate fully submerged in water, They are then subimerged in water
for a duration of 24 + 12 hours. The basker and dgerege are then shocked and weighed (W 1) i water
betwesn 220 and 320 degrees Celsius. After removing the basket and aggregate from the waies ol
allowing them o drain for a few minutes, the aggregate s removed from the basket ond put on o dry
towel, where it is gently dried. The aggregate is then moved 1o o second dry towel w be dried further. The
empty basket is submerged in water for a second time, shocked 25 limes, and weighed in water (W2}, The
aggregate is exposed to the environment for an least 10,10 minutes, away from direct sumlighl, wstil 18
looks fully dry on the surface.
The aggregate is then weighed in the air (W3], The aggregate is then baked ar g lempersture of 100 1o
110K} degrees Celsius for 24 hours and |2 hours. Tt is then chilled and weighed in an airtight comuiner
[ W),
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Table 2.8: Dbservation of Speciflc gravity and Water Absorption of Coarse Aggregaie
&£ Mo | Details Valises

i Water of salursied aggregaie | 2750
suspended i Baskel wath
water {wl ) gm

i Weight of baskel suspended | 750
mn water [w2) gm
k] Weight of saturated aggregate | 2000
in waler [ws) grr= wil-wl
4 Weight of saturated surface| 3133
dry aggregare in air (w3} gm
5 Weight of water equal tw| 1133
wolume of ogprepgate (w3i-ws)

]
] Weight of oven dried fine| 2994
REEregule {wd) gm
vk 2904
Specific gravity = wi—[wi-w2) 3133-2000 = 264 emicc
wi 2994
Appurent specifi ity =Wa={wl-wl)] 2994-2000 =
PP peciflic mvuar_“u_m 301 gmce
Waler absorption = 100x zans = (L40%

LIMITS:

The specific gravity of aggregate ranges from 2.5-3.0

The water absorption ranges from 0.1-2.0%

The specific gravity of coarse aggregate is determined to be 2.64, and its water absorption js 0,40 percent.
As a result, these two are inside the acceptable range.

b. AGGREGATE CRUSHING VALUE TEST

The standard aggregate crushing test is performed using material that has passed through a 12.5mm IS
sieve and has been kept on o 10mm IS sieve. Other sizes up to 23mm may be tested if needed or if the
narmal size 15 not available. However, since the aggregate is not homogeneous, the findings will nedt be
comparable to those obtained in the conventional test. A total of 6.5 kg of aggregate that passes the
125mm and 10mm sieves is collected. In three layers of about equal depth, the u._g,g}:gatr: 15 filled i 1o
the standard cylindrical measure in a surface dry state. Each layer is tamped with the tamping rod 25
times before being levelled with the tamping rod as a straight edge. The weight of the sample in the
cylinder is calculated (A). For the following repeat test, the same weight of the sample is used. The tes
equipment cylinder is placed on the base plate with the ageregate filled in o conventional way. the
aggregate is properly levelled, and the plunger is insened horizentally on this surface. The '|;||1:nl_l-;_'r- kST
not gel steck in the cylinder. The equipment is put on the compression lesting machine with the e
sample and plunger in place, and it is evenly loaded up 1o a totul load of 40 tonnes in 10 minutes. The
loud is released, and the whole contents of the cylinder are withdrawn and sieved on o 2 36mim 15 -5.1.,--“;_
The percentage of the sample that passes through the sieve is weighted (B),

-+ 100
The aggregate crushing value = 4 Where,

B = Weight of friction passing 2.36mm sieve.

A = In a mould, weigh a surface-dry sample. The aggregate crushing value for concrete other than fos
wearing surfaces shall not exceed 45 percent, and 30 percent for conerete esed for wearine surfaces such
as runways, highways, and air ficld pavements. :
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TABRLE 28 ORSERVATION AND CALCULATIONS

SND| TOTAL WEIGHT | AGGREGATE
AGUGREGATE| OF FINE| CRUSHIMNG
SAMPLE PASSING Eﬁ.L‘LIE =
(Al gm E.Hrmm = 100

SIEVEIH)
II'I
] aTll.% 4700 16.5

I crushing valus of given aggregate is 16.5%, As per 15 4562000, 11 should be less than 300

. AGGREGATE IMPACT VALUE TEST:

The apgregate impact value 15 a measure of an aggregation’s resistance to abrupt shock or impact. This

aggregate’s ressstance to a gradoal compressive foree is different,

The test samples are made up of aggregate that has passed through a 12.5mm sieve and has been kept on g

Hmm IS sieve.

The aggregate must be dried and chilled in an oven for 4 howrs at o temperature of 1000 C to 1100 C. The

ageregate 1= poured o spproximately one-thind capacity and tamped with the tamping rod for 25 sirokes.

A comparable amount of aggregate is added and 1amped in the traditional way, The measure is filled 1ill it

overflows, thenlevelled. The net weight of aggregate in the measure (weight A) is calculated, and this

welght of aggregate is utilised in the duplicate test on the same material, The whole sample is placed in a

cylindrical steel cup that is securely attached to the machine's base. A 14kg hammer is lifted 1o 380mim
dhove the _t|:||'.'| surface of the agpregate in the cup and then allowed to fall freely on the aggrepate. The test
sample will be exposed to 3 total of 15 such hits, each given ot 0 one-second interval, The crushed
BgETEgale 15 |_ﬂkf~“-lfm'“ the cup and sieved on 3 2. 36mm IS sieve in 15 whole, The percentage that passes
thruu.gh “‘_"" sieve 1§ weighted to a precision of 0.1gm {weight B). The weight of the fraction retained on
the sieve 1 also calculated (weight C), If the total weight (B+C) is more than one gramme less than the
sarting weight (A), the findings must be rjected and a new test performed. Two tests are carried out, In
eiach res, the weight of fines formed is reported as & percentage of the averall sample weight

=+ 100
Therefore, aggregate impact value =
"-'-"hEr':.
B= Weight of fraction passing 2.36mm IS Sieve,
:.11: The weight of the sample afier it has been dried in the oven. For aggregates used in concrete other
Enln::r;:a.:;gd ?Srfm_ mg:ffmm |E|]:|m:t value should not exceed 45 percent by weighi, and lor
WEATIRg accs, such as runways, highways, and ag
value should not exceed 30 percent by weight, % Gl e

TABLE 2.10 RESULTS OF AGGREGATE IMPACT .
| SNO | DETAILS - il

| TRALLS
I Total weight of aggregate sample filling in the cylindrical s gm0 g m 1242
|2 'I-'I-"ei_ ht of aggregate passing 2 36mm sieve after the test = (b gm 3y
1 '-'!-’clghl of aggregate retained on 2. 36mm sieve aficr the tesl= {¢)gm 5?!.
l__|; Difference in the weight = n-{bs<) g 359
i
Aggrepate impact value=g ' 02

—

According 1o IS; 456-2000, the effect value of g particul;

percent, therefore it is likewise within acceptable limits, o L 00 PEICENts it should be fess than 43
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TABLE 2.11: TEST RESULTS OF COARSE AGGREGATES:

| SN0 | PROPERTIES [ RESULTS | SUGGESTED VALUES A% FER
15: 456-2000 SPECIFICATIONS
I i Specific Gravity 152 A ITEY] —
i3 Water Absarption 0.35% 0 1% 1o 20F%
[ ¥ Crushing Value 16.5% (L)
'4 Imgact Value 14,902 % 45%

II1. Plastic (poly Ethylene terephthalate):

PET is one of the most recycled thermoplastics, and its recycling sign is the number < "
PET thiat has been recycled may be made into fibres, textiles, and sheets for packaging and autcenobile
componenis. Poly butylene terephthalate is chemically extremely similar to Poly ethylene terephihalate,
PET is a semi-crystalline resin that is exiremely flexible, colourkess, and semi-crystalline in its natural
form. it may be semi-stiff to rigid depending on how it's treated. It has excellen dimensional stability,
impact resistance, moisture resistance, and resistance 1o aleohaols and solvents, '
Plastics that can’t be deteriorated any more are ground inio fine powder. The majority of these polymers
are made of high-density polyethylene (HDPE) '
4.1 Uses OF Plastic

Plastic’s popularity is growing due 1o its many advantoges, which include:
* Lighter weight than comparable materials, lowering transportation fuel use,
* Longevity and durability
* Chemical, water, and impact resisiance
* Excellent insulation qualities, both thermally and electrically.
* Lower manufacturing costs in comparison,

IV.METHODOLOGY
The procedure for the research "partial replacement of nawral sand  with Polyethylene

terephthalate” is as follows.

The sand in the M20 concrete mix is partly replaced with polyethylens terephthalate up 10 30% al
intervals of 10%, ie. 0%, 10%, 20%, and 30%. The following table provides a guick overview of the
project.

THEME: Up to 80% replacement of sand with polyethylene terephihalate, with a 10% merval
CEMENT USED: OPC M20 Concrete Mix propontions are used ie., 1:1.5:3 No. of doys cured: T&2%
days.

L33 10kg: 15ke: 30kg
S0, for cach percent replacement, 6 cubes were cast, with 3 cubes allocated for every 7 and 28 days of
sunng o evaluate compressive strength.

Table 4.1; Detalls of Coment, FA, CA and PET Composition in Concrete

T of Poly | Materfals  wsed o cast
elhylene cubies
tercphthalate | Cementikg) | F.A + Poly | CA | Wi
cihybene Raatiinn
terephthalite
0% 1} | 540F i | 054
0% 10 13.5+1.5 i | 054
20 10 12#3 W § 05
| M% 10 10.5+4.5 n |05

The following procedural stages are followed in order to achieve the work's goal
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i 1,',5-'..|:|l|3-u.ll'i'l.l|'h!!
4. Compactpon

3, Cunng

B, Teanimg

4.1. BATCHING: .
It is the provess of measuring and adding concrese ML COMPONENIE fHo the malune.

either by volume or by mass. Bawching has traciionally been dine by volume. however mos
standinds demand baiching by mass rather than wvalame

|

M at -
ot el e i s

e —— o

Cement poly ethylene terephthalate

4.2 MIXING

Mining should t1ake place on a non-porous surface. In aliernating lavers, spread out the speaified amounts
of coarse and fine aggregate. Pour the cement on top of it and mix it dry with a shosel, summg the
musture many times unti] the colour is consistent. This homogeneous mixture = applied 0 a 200m thack
layer. The mixture is sprinkled with water and flipped over at the same time. This process 15 repeated unul
a nice uniform. homogenous concrete is achieved. [t's also important o note that the water i= spnnkled
rather than pouwred. To get the desired consistency, a little amount of water should be added towards the
conclusion of the mixing process. Even a little amount would suffice at that point,

i11 Workability testing of concrete mix:
Concrete compaction of 100 percent is an essential factor in achieving optimum strength Lack of

compaction will result in air spaces, which will have an equivalem or greater impact on swength and
durability than the existence of capillary cavities, Workable concrete is defined as concrete that mects 1he
following specifications. The phrase “workabiliny™ or "workable concnete” has a considerably broader und
deeper meaning than the term “consistency,” whech is frequently wsed interchangeably wath workans
Consistency is a broad word that refers to the degree of fuidity or movement. The word “workabilis

o
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refers to the “property of concrete that affects the amount of beneficial intemal werk Fecured fo auldes e
complete compaction,” Another definition that has a brogder meaning is the “Fose with which coa rete
may be compacted [ percent regardless of method of compaction and location of deposition

4.2.1 SLUMF CONE EXPERIMENT:

It's the most popular technigue for determining the consivtency of concrete, and it mity be used i the Lib
or on the job site, I's not a good lechnique for extremely wet or very dry concrele, il dioesa’t acconnl for
all variables thai affect workability. and it's not always indicative of concrete's ability to be placed. 11 1y,
nevertheless, useful as a control test and indicates the consistency of concrete Trom batch 1o batch, [1 the
weights of agpregate cement and admixture are consistent and aggregate gracing is within attinashle
limatations, repeated batches of the same mix delivered 1o the same slum will have the same witer conten
and water content ratio, Observing how the concrete slumps. miy provide further informstion on il
workability and amount of the concrete. The quality of concrete may also be determined by timging o
biowing the base plate USIRg 4 tamping rod. The thickness of the metal sheet wied o ke the poukd
+hould not be less than 1.6mm. Suitable lifting guides are sometimes included with the mould. A sicel
tamping rod 16mm diameter, 0.6m length with buller end is used to fump the concrele. Before starting Hh
test, the interior surface of the mould s carefully cleansd and free of excess madsture and adhesion af
old set concrele, The mould is 52l én & non-absorbent, smooth, Nat, solid surface. The masuld iy then fillegd
in Iu_ur slages, each about 144 of the way up the mold's height. The tamping rod is used 1o tmp cach layer
25 limes, r_.ahng canc g U““n'l'l'l'll,'r' disperse the stirokes throughout the cross section, The codpcrele i
levelled using a rowel and tamping rod after the top loyer has been rodded. The mould is immediately
removed from the concrete by gently and carefully lifting it vertically. The concrete will he able o senle
@ result of this, Concrete SLUMP is the term for this kind of subsidence. The level difference Pt awesizn
the mold's height and the highes1 point of the subsiding concrete is measured,

¥ 5

= S

TABLE 4.2: TEST RESULTS OF SLUMP WITH DIFFERENT % REPLA CEMENT OF
SAND WITH POLY ETHYLENE TEREPHTHALATE
% of [ SLUMP [
polyethylene | VALUE(mm)
terephithalate

5% o0
10% i)
R 0
30% 50)

1
CIPAL £

£13 116
f . l.l'q'-"i"tfpl;'h"",,.
""Tm:?n it P In A
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4.0 CASTING OF CUBES:
The concrete cubes were made to test the concrete’s compressive strength. Metal moulds msde of

steel on cast iron were used to make the cubes, To avoid deformation, these moulds should be thick
enough. These moulds are designed 1o make it easy 1o remove the moulded wem withour damaging 1 A
plane-surfaced base plate is included with each mould, The base plate should be large enough 1o hold the
mould duning filling without leaking, and it should be screwed to the mould To prevent conciele
-.ujhmml;ec;ralhc inner surface of the mould is lightly coated with ml, k

owing these steps, the concrete components, which include cement, fine aggresate. coarse
e, i ety thtl st e comlety e n o conmon i
i FIEHJ!'\‘.‘IiI.::n[-l;I I n‘::::;_w then added in the proper amounts and properly mived agam. The
-Thifn:mm mhusl |[_I5l:h'nm X 1530mm x 150mm)} were cast and tested as part of the test programme Six
..$|. :::ﬂw::: u;lj]ji;;i W0 evaluate the compressive strength of M20concrete, with two speciinens for
i pe : bﬂgt ] TI.‘-'].'-INJ.DIHTH:I“ level (0 percent , 10 percent , 20 percent , 30 percend § Casting and
unL“E:D pa_mal]ylplasnc wiksle _rcpl'.h:nd (10%, 20%. and 3% of replacement with fine BEEIEEAlE i
:msgcﬂcn?beﬂ[ wuh_lh: m_gmdjcur.i of crdinary Portland cement 53 Grade, natural Fiver sand, i
i e ne -:t sﬁ.mum size 20 mm, a5 well as casting and testing of partially plastic waste replaced

- » N of replacement with fine aggregate in concrete cubes) { 150mm x 1 30mm s | 50mm)

1
t -
4.4 COMPACTION
e that the eoncrete s 5ufﬁ|:r-e:_rl_iy compacted by tamping it with 2 tamping rod. Insufficient
: paction may result in poor workability, which makes the concrete harsh, Due 1o ifcorTect compaction
cavities may be present, allowing waler o percolate through the concrete and oot i IJurl|l1||||-, :
mﬁﬂfh;n$|wm and T::n:hanlt-u] compaction should be accomplished via hand compaction and
PP, compaction. The use of 2 table vibrator for mechanical compaction is possible. Remove thie
s A.I;::um using a trowel _aﬁ::r the compaction is complete. Make 2 reference mark on the concrd
ubes. these cubes to sit for 24 hours without lesing moisture. Then soak these cubes in w il :':
: e

ciire them,
T ; : !
he cubes are made using the following quantities of concrete components and a replacer of polyethy len
r = "'l

terephthalate.

FR‘”@ngﬁ 1122
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The hydration of cement particles gives concrefe its strength, The hydration of cement 15 a long-term
process rather than a masonry activity. OF course, the rate of hydration is rapid at first, but ot slows down
with time. The amount of hydration product produced, and therefore the amount of gel created,
determined by the degree of hydration. For filling the spaces in the gel pores, the cement needs a WiC
ratio of 0L15. To pot it another way, a waterfcement ratio of approximately 0.38 would be needed 10
hydrate all of the ¢ement particles as well as fill the gel pores. A WIC concemtration of (.35 mighi
theoretically fulfil the need for water for hydration in a concrete produced and contamed inoa sealed
containes while leaving no capillary cavities,

Howwever, it is ¢lear that a water content of (1.5 is needed for full hydration in a sealed container in order 1o
miaintain the desired relotive humidity level,

4.6 Concrete Testing CUBES-Compressive Strength Test:

The most frequent test on hardened concrete is compressive strength, partly because it is simple 10
execwte and partly because most of the desired characteristics of concrete are qualitatively linked 10 1%
compressive strength

The compressive sirength is measured on a cubical or cylindrical specimen, Prism is alse employed on
occasion, although it is not widely utilised in our nation. Parts of a beam tested in flexure are sonwnimes
used 1o evaluate the compressive strength of concrete. Afier a flexure failure, the end portions of the beam
are left intact, and since the beam is typically of cross section, this part of the beam may be utilised to
determine the compressive strength. The cubes are 15%15*15 cm in size, If the aggregate’s greatest
nominal size does not exceed 20mm, 10cm size cubes may be wtilised instead. Cylindrical test specimens
are twice as long as they are wide. They have a diameter of 15¢m and a length of 30cm. Smaller 1est
specimens may be wtilised, but the diameter of the specimen must be af least 3 times the maximom seee of

aggregate.

V. RESULTS
The findings of the experimental research are presented in the next section.
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| The workability of various percentages of Polyethyleme terephthalate as a partial substiiule for

fine aggregate in terms of slump values 15 shown below,

Tahble 5.1: Result of Slump Values

I" % OF POLY ETHYLENE TEREPHTHALATE SLUMP VALUEimmi
Lﬂ ) |
5% 80
0% 70 _i
15% A0 N

Compressive Strength of Concrete

Compressive strength =

Ultimate load
Area of Specimen

th polyethylene terephihalate

Table 5.2 values Tar 0% replocement of fine GEgregate w
Cabhe Mo, | Davs Lopd bn| Area  in| Compressive
curing kN cm’ strength  in
Mimm®
] T 5% 2315 9. 24
2 I8 KT 125 39,806
Table 5.3; values for 10% replocement of fine aggregate with polyethy lene terephtbalate
i ube Pays of| Load in| Area in) Compressive
M. Curing kM em’ strength — in
Pl
| 7 a4 225 17,73
2 i | i 125 384

L
{fmli"-'i: o
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Table 5.4: values for 20% replacement of fine apggregaie with polyethilene terephibnlate

Cube Days  of Load in| Area in| Compressive
M, curing kM em’ sirengih  in
Nimm®
[ 7 fld 2118 i
z 28 T L s
Tabile 5.5 values for 38% replacement of fine aggregate with polyethylene terephihalate
Cubs Mo, Days curing  of | Load in kM Acrea imcm’ Compressive  strengih  n)
| Mimm’*
i1 T 68 x5 16.35
2 128 485 25 216 |

T T

i

=

Caianr e v S eeng bl He=m 2
®

]

a

Graph: 7 days compressive strength

T Days Compressivestrength

] L] L] Ly

%ol FET

0l gyt
g

Graph: 28 days conyprissive sirengih
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28 Days Compressive strength
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Table 5.6: Test results of Replacement of Fine Aggregate with PET

Type of| M. of| Average compressive strengih
nggregate | doys at different % replacement of
cures | Mne HEEregile with
polyethylene  terephthalaie
({M/mim’) I
% % | 2% | %
Fine 7 29.24 | 27.73 | 2%.2 1625 |
Aggropnte | I8 WEs | M4 | 3195 | 2146

Graph: Total Resuli

Total Result
u
By
.l
i |
| ol g \\ - l_u-’.:-..- -
I L1
| -]
il
a

%of PET

Giraph: Comparison of 7 & 28 days Compressive Strength
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VLCONCLUSIONS

[mypesrtant conclusions

about the possible advantages and sestrictions of using recycled plastic in concrete
is a fine

uggregate substitute have been drawn from the research on the material's performance,
Concrele's compressive and flexural strengths were not significantly affected by the wse of recyched
plastic at lower replacement levels fup to 10%). indicating that it may be successfully incarporited
withowt materially compromising structural performance. Nevertheless, a significant decrease in both
compressive and Mexural strength was seen a1 higher replacement levels (20% and 305, The main ciuse

vl this decline is the reduced density and bonding propertics of recycled plastic in contrast to conyentional
fime agpregates.

Becycied plastic increased the warkahilit

¥ of concrete. making it simpler 1o handle and place i sple of
these strength losses, This

improved workability is helpful in construction situstions where mixing and
positioning simplicity is essental. Funhermore, recycling plastic and using it in concrete provides o long-
term way to control plastic waste, lessen environmental damage, and preserve natural resources,

According to the study's overall findings, recycled plastic may partially replace fine BEEreanies in
comcrete as long as the replacement amount is properly managed Lo strike 3 balance hetween sustninabiliy
and performance. The wse of recycled plastic in concrele production is supported by its enhanced
workability and possible environmental advantages. Subsequent investigations need 10 center on
cithancing mix designs, investigating techniques to elevate the efficacy of recycled plastic concrete, and

asseswng the enduring resilicnce and siructural consequences of empioying recycled plastic in diverse
CONCTEIE UAEs,
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ADVANCING ENGINEERING PHYSICS EDUCATION:
DEVELOFPMENT OF A NUCLEAR LABORATORY SETUP FOR
ACCURATE SOIL WATER CONTENT MEASUREMENT

'DR.RARUN BALAJL ? N.SATEA ¥ANT
'Professor® dssociate Professor
Department COF H&S
Indira fnstitte OF Technology And Sciences, Markapur

Abstract;

'd"'_-' important soil characteristic that is extensively researched in the felds of epvironmental
science, engineering, peology, and soil science is the soil water content (8). For example, 0
influences the assessment of soil hydraulic conductivity, soil strength, groundwater rechargze,
an::l aeration. A measurement of @ is required in order 1o monitor and regulate a number of
soil activities. A quick and non-destructive method for determining ju in soils with
substantially different compositions is Gamma Ray Atenuation (GRA). However, lab physics
courses hardly ever address GRA. A proposed experiment uses a teaching GRA device 1o
measure #. A Geiger-Milller detector, a radiation counter, and a radioactive source with a
37Cs decay made comprised the experimenial setup, Four different  granulometric
compositions of soil samples were examined. The transmined gamma-ray photon intensity
and 8 were found to be strongly correlated {correlation coefficients ranging from -0.93 o
—0.98). The variations in soil porosity observed between the GRA and conventional
iec |'II'|:il:|1.I'::'j- were from around 7.&% 10 18.2%, Additionally, when measuring # using e GRA
in combination with the conventional gravimetric approach. a significant linear connection
weas seen (correlation values between 0,90 and 0.%92). The effectiveness of the teaching GEA
apparatus in measuring 0 was proven. Furthermore, the tool provides undergraduate students
from a variety of subject areas with an infroduction 10 a few essentaal components of the
study of current physics,

Keyvwords; 1370 gamma-ray  photons, soil aggregates, affenuation  coefficient, soil
granulometry, and sail porosity,

1. Inmtroduoction

Water is an essential element for life. For plants, it is stored and retained by capillanty in the
pores of the soil skeleton [1]. The soil water content (#), which can be expressed in terms of
mass of volume percenfages, i3 a measure that often s reloied to the maintenance anid
establishment of irregated crops. Rational water usege in agriculture i an issue of grem
relevance since it consumes T0% of all the freshwater used worldwide [2]. Unfortunately,
half of this consumed water is wasted due 1o inappropriate usage in different agriculturnl
practices developed all around the world. In addition, 1o be absorbed, the water present in the

soil must be available to the plant [3].

Soil is considered saturated when its entire pore space is filled with water [4]. In epposition,
the soil is dry when all its pore space is filled with air. Between these two extremes, the soil is
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DESIGN AND IMPLEMENTATION OF A SMART IRRIGATION SYSTEM
USING RASPBERRY PI FOR EFFICIENT WATER MANAGEMENT
' SK BEEBI ° UV VENKATA SHIVAYA' € PUSHPALATHA

" gssistant Professor
Department Of Electronics and Communication Engineering
Indira Institute Of Technology And Sciences, Markapur

AHBSTRACT

Iie agricubtural sector has major issues due to waler
shorages and poor frrigation techniques, which calls
ter the creation of creafive solutions for sustainable
wialir management. In order i optimize  waler
ubtlization in agricultural  areas, this research
demonstrates the design and construction of a sman
irrigation system utilizing Raspberry Pi. The system
accurately controls water delivery depending on crop
demands  and  environmental  circumstances by
miegrating soil moisture sensors, meteornlogical data,
and real-time  monitoring  capabilities. The core
controller, the Raspberry Pi, uses an intwitive interface
1o evaluate sensor data and swiomate the wascring
CpHEriIHo.

By incorporating  loT  elements, the svstem's
functionality is improved and farmers can monitor and
manage lrrigation remotely using a web interface or
mobile app. Because the smart irrigation sysiem makes
sune that plants get the right quantity of water, il not
only saves waler but also lowers labor expenses and
increases  agriculural  production.  The  system's
efliciency is shown by experimental findings, which
show that large water savings may be achieved while
preserving or even méreasing agricultural vield, This
resenrch demonstrates how intelligent technology may
he used 1o solve global water management fssues and
advance sustainable agriculiure methods.
I, INTRODUCTIOMN

L1 INTRODUCTION TO SMART IRRIGATION
The importance of building an automation system for
an office home or field is increasing day-by-day.

¥ Avpiding irrigation a1 the meomrect time of doy.
reduce runoff from overwatering saturated soils
which will enhance crop/plant’s performance
¥ Automated jrrigation system uses shower 1o lurn
ot UM and CFF,
Irrigntron engineering compeises of o Ml kiow ledge of
sources of irrigatin water, their proper presersation
and application of this water to the land afier
conveying it from the Source Ihrnugh an irmigation
system, consisting of canal and connected works. It
alzo Includes a working knowledge of different types
of soils and the waler requirements of various crops
sown in them,
In this propect work kot of imponance is given lor the
drip irrigation. such thal by sensing the 2ol humidin
Walaf !-|.||,‘r|;'|r:r i be controlled mtom nlll:-'iI]L'- Faor dhis
purpese relay is used, to energizing the pumping molor
b supply woler fo the plams. The motor is energized
automatically swhen the message is seat from the
moebile 10 switch ON the mowe, By sensing the soil
sensitivily  the motor  will be switched OFF
aulomatically when the sail is in wet condition. For
sensing the soil condition copper elecirodes are used.
Errigation is usually required when the vearls rainfalf s
either insufficient or il distributed or ill timed. Yield 15
much betier where irrigation is practiced and fiekds are
watered ¢ the proper time. In countries like India and
Egvpt, Irigation provides employment for  large
sections of people. It raises the standard of living and
prosperity, Irrigation projects are successful only when
sufficient quantities of water are available and the land
is suitable to grow remunerative crops. Mo irrigation is
normally required if the todal annual rainfall i 100cms
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INTEGRATING COMPUTER-AIDED DESIGN AND MANUFACTURING
TECHNOLOGIES IN DENTAL PRACTICE: INNOVATIONS AND
IMPACTS
‘ DR ANUBURAJ, * J GOVINDU., ' M PADMA
! Professor, “ Assiztamt Professor
Depariment OF Mechanival Engineering
Indliva Jnstivere OF Technology And Sciences. Markapur

ABSTRACT: _
Modern dental frameworks are ameng the information and communication technologies that the healiheare

indisstry has ssed. CADCAM applicaiion is the term used in dentistry 1o describe the process of fine-
milling ready cermmic blocks 10 create a compheted dental restorstion, Computer-aided design (CAD) and
computer-aided manufacturing (CAM) are terms used i dentistry to describe the compuber-aided design
and production of inlays, onlavs, crowns, and bridges. respectively. In essence, CADVCAM echnology
makes two- and three-dimensional representations tangible via numerical control of machinery. Marmy
dental offices across the world are concentrating on inmegrating cutting-edge IT salutions into their routine
Iisiness operations in order 10 boost productivity, save expenses, improve user and patient happiness, and
uftimately tien a profit, Aside from specific software for clinic administration, inventory managemeni, elc
or hardware like mimora] scanning or lnsers for cosmenc dentistry, the use of CADMCAM 1echnalogy i the
prosthetics aren has gained prominence lately. A restoration that resembles the architecture of 2 normal
tpoth must be created when pathologically altered tooth stnecture is removed. CADVCAM technalog
allows fior the quick and sccurate creation of restorntions such dental inlays, anlays, bridges. and crowns on
ihe right ceramic blocks.

The benefits of this technology are discussed, along with the contenmment of patients and dentists whi wse
svstemns like Everest, Ceree, Lava, and Celay—all of which are essential to contemporary dentistry in order

1o create permanent dental resvorations,
I Introduetion

Madern dental practice implies an increased application of information and communication fechrologies,
There are numerous sdvantages to facilitae the work of the demist, but also wsers of densal services that
are becoming more demanding in terms of aesthetics, with the ¢learly expressed desire for the minimum
of staving and delaying in tHe dental office. The computer, a5 a means of interactive communication, have
a greater roke in prosthodontics in terms of practice in dental office, but also in dental technical
laboratories. Mamely, when it is necessary 1o substitute the removed pathologically-abersd tissue, and
producing a fixed prosthetic inlavs, onlays, crowns and veneers are indicated, or when it is necessary 10
ok up missing teeth, and thesefore bridges are prodeued, it comes 1o the fore the application of CAD
CAM lechnobogy,

In the early ®0s, over 70% of private demal practices in the United Stades used PCs [1]. Undoubiedly
the advantage of such a work erganization is (o increase the speed of work, communication with patients
and reducing the space for data storage [2]. An important role is also to reduce the possibilities of entering
wrang, illogical or incomplete data [3]. This computer application today represents far the most commaon
form of using in our profession. The use-of computers in therapy s a challenge for enthusiast and
visionaries who developed a whole néw field: computerized dentistry. CAD / CAM systems represent the
pinnacle of computer technology with lots of realized and potentinl applications in dentistry. CAD - CAM
systents in dentistry consist, basically, of three componenis [4]:

+ The first component is a device that reflects the preparmtion of teeth and other supporting tissues
and is responsibie for spatinl data digaalication (CAl - Computer Alded Inspection]:

#* The second component coonsisis of compuier which plans and calculate body form of
restoration, equivalent to the area of CAD-s,

* The third component represents a numerically controlled milling maching which-from the basic
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HIERARCHICAL AND ADAPTIVE METHODS FOR CYBER ATTACK
DETECTION AND LOCALIZATION IN MODERN DISTRIBUTION
SYSTEMS
"DrSCVRAMANA RAQ, 2 UV RAVINDRA REDDY,? K SURENDRA REDDY
' refesxor, D dssociane Professor
Department Of Compuser Science Engineering
findfire Inseitute OF Technology And Scienees, Markapur

ABSTRACT:-

Ihe prowing integration of smart devices
and digital technology in current distribution
networks has increased their susceptibility to
cyber-attacks. Reliability and security of
electrical distribution networks depend on
the efficient detection and location of these
threats, The present research investigates the
use of hierarchical and adaptive techniques
to improve the localization and detection of
cvber-attacks  in modem  distribution
metworks.

o order (o detect and address cvber threats,
the study  presents  a  multi-layered
hierarchical structure that integrates real-
lime monitoring with adaptive algorithms,
From local sensors and devices to
centralized control systems, there are many
tiers of data collection and processing
covered by the hierarchical structure. With
this method, massive amounts of data can be
processed quickly and possible threals may
be ranked according to their effect and
severity

Ihe system's reaction is constantly modified
via adaptive technigues, such as machine
learning and anomaly detection algorithms,
i response to changing attack patterns and
<y stem circumstances, The project intends to
reduce false positives and increase reaction
limes by improving attack detection and
localization accuracy and precision via the

www psychologyandeducation.net

integration of these adaptive approaches
with the hierarchical architecture,

The findings show that the suggested
adaptive and hierarchical techniques greatly
improve distribution systems' detection and
localization capabilities, offering 2 strong
protection against online attacks. According
to the study's Andings. these techniques
provide & viable means of protecting vital

infrastrecture from cyher-aftacks,
guaranteeing  operational  resilience, and
SECUring conlemporary distribution

networks, Subsequent investigations have 1o
concentrate on enhancing these methods and

investigating their utilization in various
operational settings.
I. INTRODUCTION

With the integeation of smart grid
components  and  cutting-edge  dignal
technology, current distribution systems are
hecoming more complex. which also makes
them more vulnerable to cyberattacks. Since
these systems, which control and distribute
power 1o different industries, mostly depend
on networked equipment and real-time data
Mlows, they are often the focus of hostle
actors looking o interfere with busingss
operations or steal confidential data, For
utilities and other stakeholders, ensuring the
security and resilience of these systems 1%

also crucial.

|dentification and location of cyberattacks
are critical o securing distribution networks.

i
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EXPLORING CONCRETE PERFORMANCE WITH THE ADDITION OF
POLYPROPYLENE FIBER, FLY ASH, AND RICE HUSK
‘D. THRIMURTHI NAIK. *K. 541 PRASAD
S Assistant Professor
Department Of Civil Engineering
fdira Inseitute Of Technology And Sclences  Markapur

ABSTRACT

This research beoks & how adding fy ash,
rice husk, and polypropylene (her affecls concrele's
performance, The purpose of the study 5 to aisess
hoaw these mnterials affect the durability, workability,
and mechanical gualities of concrete, The addition of
pily propylene fikers bo concrete it known fo increass
s tensile serength and resistance o cracks. Fly ash, a
coal  combustion byproduct, is whilized as an
adklitional cementitious  ingredienl 1o emhance
warkability and decrease permeability, The patential
slvantapes of rice husk, an agriculieral waste, i
terms of ite low weight and insulating qualities are
being investigated.

Dafferent amounts of fly ash (20%, 30%%,
40% by weight of cement), polypropylene fiber
(0. 1%, 0.2%, 0.3%), and rice husk (5%, 109, | 5% by
volume of aggregate) were ndded 10 concrens
mixtures, Using established festing protocols, key
performance indicawors including durability, Aexural
strength, and compressive strength were evaluated,
[he findings show that adding dly ash and
polypropyiens fibers to concrete fypically enhances
its mechanical qualities and longevity, with certain
radics of each additive showing the best owlcomes,
Additionally, the use of rice husk demonsirabed
encourkging outcomes, resulting In decreased density
and improved thermal insulation.

Cherall, the research shows thar adding
polypropylene fiber, fly ash, and rice husk 1o
conerete may greatly improve its performance and
have implications for  envircnmentally frie.:.dl;-
building methods. The results imply that cautsoas
material optimization may result in concrete solutions
tha  are more long-lasting,  effective,  amd
environmentally friendly.

LINTRODUCTION
.1 GENERAL

A popular building material because of its
srength, durability, and flexibility 15 concrete.
However, research into adding other chemicals and
extra materials has been prompied by the dedire 1o

www_psychologyandeducation.net

improve its qualities while addressing enviranmenial
isswes. The performance of conerele is examined in
this research in relation o three sisch materinks: 1y
ash, rice husk, and polypropylens fber.

It iz well known ihat polypropylene fiber
may incrcase conerefe’s tensile strength and fracture
resistance, 15 inclusion [mproves the malenial’s
overall durability and reduces shrinkage cracks
Because [Ty ash, a byproduct of buming ccal
pawer plants, improves workability, lowers heat of
hydration, and increases lomg-term sremgih, o6
often wiilized &5 am  additional  cemenutious
ingredient. The apricultural residee known as reee
hisk s being studied for its potential e enhance the
lightweight and  thermal insulation qualities _-.'IF
concrete, ns well as for 15 role in promoding

sustzimability wia the use of waste malerials.

This research mims o assess the effects of
using fly ash, rice huik, and polypropylens fiber
together an the durability, Aexwral stengih, and
compressive strength of concrete. To evaluale the
impact of each component alone and in combination,
conerete mixes conlaining varying amounts of these
ingredients were created. Through the thoughtful
incorporation of  these  componenls,  concrete
performonce may  be  optimized,  improveng
susiginability and structural performance, This stiedy
attempts 1o shed light on this process,

This research aims 10 support the creation of
maee effective and environmentally frendly concrete
solutions by investigating the interactions between
polypropylene fiber, My ash, and rice husk, These
solutions will be in linge with currert rends in
sustainabie building and resource management,

1.2 OBJECTIVE OF THE WORK
» Researching the fibers used im the concrete
matris and the several aspects that inflisence

the fiber sebection in concrete,
= To ook al how concrete's characieristics are

affected by polypropylene fiber,
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SOLAR-POWERED MULTIPURPOSE AGRICULTURAL ROBOT
WITH BLUETOOTH AND ANDROID INTEGRATION FOR
ADVANCED FARM AUTOMATION
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13 ssiseam Professor
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Indira fnstitute Of Technology And Sciences, Markapur

s e T— Modern farming techniques are changing in
enms  of  susaimabiline  and  efficiensy  with  the
pmroductben  of  innovative  agricultural | sutomation
sustemis, This research introduces a  multifunctional
aunculiural robot that runs on sofar power and inbegrates
Andioid and Bluetooth o improve field amomation, By
using sakar energy. the robot may operaie sustainably and
mdependenily, cuming down on the need for outside
piovaer sounces and operaling expensss.

The robot carries out a variety of duties, including
planting, weeding, and so0il monitoring, thanks to s
assortment af sensors and actuators. Thanks to it
Dluciooth connectivity, farmers may manage and see the
ruhet's actions from a distance using a mobile Android
spplication. The Android app offers an easy-to-use
imterface for controfling the robot's operations from any
lowcation, scripting jobs. and getting real-time statistics.

By lowering the carbon foctprint, the robot's combinaticn
of solar power with Blustoath and Android technologies
pot opb  improves ite operabing efficiency but also
supports sustainable agricultural methods, The swstem's
«e|f-sufficient operation and real-time fesdbach feature
piasimize farm managemend and boost sutput,

Ibe wutcomes of the experiments show how well the
robat warks to carry out reliable and aceurate agriculiural
dutres Farmers may benefit from Blugtorih and Andraid
conicctiviy, which makes it easy to use and flexible, and
continupus  operstion  under a vanety of climatic
circimstances thanks to the solar-powered design. This
createve approach offers o useful and environmentally

www.psychologyandeducation net

benieficial tool for contemporary famming. marking a
substantial beap in agricultural gutomation

I INTRODUCTION
Iri order 1o solve the difficulties (hat conlérpoaary fuaribng
fnces. such s the need for mere effickmc , sustainability.
and accuracy, sgricublural fechnology maist advance, M
[abor-lmiensive and Time-Consuming aclivilies asaurgimied
with iraditional spricuftisal opermizn mighn ke greaily
begelited by outomation. Combining fabols arsd saiarl
technology offers & vighle wiy 0 ietense Earmig s ot
while lesseming ity negative ¢ny ironmenial ellades.
spldr-[rivy e
o

Mhe creation of 8 muRiflnciond
pgriculiural robot that s imended 6 transianm
putomation is the main lople of 1his introduction. Silar
enengy 1 used to power the rbal. oifering a susiainable and
envirenmentally heneficial substitute for traditional poer
sources. The robod can ran on saliar poyer Lor langer perivsds
of time. which minimizes pperating expermes and the tiied
for repulsr recharging

The rodhal cin chrry out a sarkery of agricultural dulics: such
a5 planting. weeding, and soil analyzis, thanks 10 #s W
gemsors and actunlors. The rabol's comre] conter i oan
Android smartphone spplication ihat can he casily .ﬁ;n;uuu.t
by the system thanks 1o fis BEuetooth compectivity . Farmirs
may design jobs. track real-lime statistics. and oversec the
sobot's potivities from n disiance wsing this applivation’s
mser-feiendly mberface.

T pobor's versatility: and wsefulness ard increasad By
Plucioedli and Androdd connection. giving Sarmers  the
appartunity b talor and improsve agricultural aperstions G
meel their wmique reguicements. [n adiiien o EBicilidating
femie cperation, the Android app oflers dsighntul amals ==
and  staistics e enhance  decison-moking  snd Lam
management,

Thas agriculivral robed s o0 mapor dos elispmenl in i
awfomaion  because W combines cullng-ades
COmEmunEcalen I:i.:hnnlr;l_g:_- with selar electricity, hoproyides
useful advantages m ferms of wsabilis and operatwnal
efficacy while addressing the demand Bor maee sustaiiahle
and efficient agricultura] solutions. This creative meshd
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MACHINE LEARNING MODELS FOR ACCURATE PREDICTION OF MEDICAL
INSURANCE COSTS

'Kk SURENDRA REDDY, ‘G HARA RANL 'KV H N VISHNU VARINIAN
" Associare Professor,’ Asvisiant Professi
Department (O Comyriter Scienee Engineering
frdiva Istitute OF Technology Amd Sciences, Markayme

ARSTRACT:
Fuor the nsurance sector 1o effectively mannge nsk and set policy prices, meddical insianee @apehises st be
1 iiml s i

predicted with accuracy. Because traditional technigques rely on small amounts of histocical dits
rudimentary modeling methodologies, they often fail. In order Lo improve the precision of mesdical s e
cust progections, this nesearch investigates the use ol sopihisticated maochine learming il gasnithims

pemble methods, decimon feees, il
wl pnsurare clanms | Intasighy e v ool
aformatio, the models s o 1o

The study uses a varbety of machine leaming technigues, sach as ¢
regression medels, to examine a large dataset of past policyholder R
characteristics including claim trends. medical histary, and demographic
piore accuraely forecast future insurance costs.

peiter than comyeitnal pediction

ind Gradient Boomting Maslanes
fewtiom and nwslel

Preluminary findings show that machine learning models perform noticeably
lechmgues. When it came 1o cost forecasting, methods like Handom Forest
showed higher accuracy and durability, The research also emphasizes how erucinl Feaune ue

tweaking are to getting the best resalis.

Incorporating machine leaming into inturance cost prediciion not only INCTEAses Procision g allsas s iches
imsaghiful tnformation about risk and cost considerations. As a result, insurers ey improve hnaneal phoming.
opurze policy pricing, and manage risk more effectively. To further develop the subject, future stsdy will
concentrate on improving these models, adding more data soarces. and investgating real-nme o n

capabalities,

All things considered, this research shows how maochine learing models may revolubioniee medwal imsoname

ot prediction, offering a more accurate and daa-driven method of controlling insurance rivhs aml expense

LINTRODUCTION

For nsusance companies to properly manage ris
ot progection s essential, Conventional approdc
und historical data, which may not adequately represent the com
Large and diversified datasets are becoming more widely available,
accuracy by using curting-edge machine learming algonthms.

k. establish foir rales, and preserve Dimancil sofnbity. soonise
hes 1o cost prediction ofien depenl on siple statistical methods
plexity and Muctantion ol healthcare esgeenses

wiich presens a chonoe 1o mprose procd e

1o find patterns and correlations in Large. wormplhicated datasets, 04 masy provide 5
medical insurance costs. In contrast (o conventional appeoaches., mabe
ndling enormaus volumes of data and detectimg mimle ielabonships
ven the comgplesity and dynwne naue

By using machine learmang {ML}
revolutonary method for estimating

lcarning (ML) maodels are capable of ha
heiween varsables that are difficult to notice wsing irnditicmal methods. L

of the varighles driving medical expenses, this expertise is espectlly relevant in the imsurince basimess

In order to more accurately anticipate medical insurance costs, we nvesligale a variety of mihine karmng
models in this work, such as ensemble methods, decision trees, ane regression-hased technagues. These mudels wy
1o more precisely predict future expenses by examining policyholder demographics, medical Tustnes. amd past
claims data. Utilizing sophisticated algorithms like Gradient Boosting Machines and Random Forests nakes if
possshle o glean valuable insights from imricate datasets, alimately producing forecasts that are e

Irstwarthy
| Lih%
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Aevoml sccuracy, thene are farther benefits (o using maching learming for medical insmramce cost psedic o 1y
corstamly adapiing wo fresh datn and changing pactens., machne lesrmmg models provede msurenrs cument e ful
siniglis. This mds in improving overall decision-making procedunes. pricing strategy optimeation. s sl

enaluabion

e wise of machine learning indo cosd prediction s a petewortly development in the insuramce smdustre s visgeing
evorlution. This intreduction lays the groundwork, for a thorough analysis of how machine leaming models may
tame the precision of medical msurance cost projections. which will eventually help the healthcare ndusars
manage risk and make financial plans more successfully,

LLITERATURESURVEY
In the insurance sector, pricing tactics. risk management, and financial siability are all influenced by the crucal joh

of precicting medical insurance costs. Conventional approaches often fail 10 fully represent the incacy aml
unpredictabality included in healtheare data. New developments in machine learning (ML) provide viable ways to
improve the precision and resilience of these forecasts. This review of the literatune exanmines sagmificam fimdings
and advancements in the use of machine learning models 1o foracast health insurance costs

| Comventional Forecasting Technigues:

In the past. actuarial wbles and linear regression models using demagraphic data and historical clums data were
wsedd 10 forecast the costs of medical insurance (Gulati et al., 20155, Although helpful, these techniques often faled
tu eapiure the intricate linkages and nonlinear interactions seen in medical cost data.

. Introduction of Technigues for Machine Learning:

Investigating supervised learming algorithas was the first step in using machine learmng W farecast msurance
costs. Research like those conducted by Li et al, (2017) and Zhang et al, {2016} showed how models ke Decisson
Trees and Support Vector Machines (SVM) may increase prédiction accuracy, These models were able to catch
detusled patterns that clder approaches were unable to capeure and manage complicated, hgh-dimensional diss

A Ememble Techniques and Advanced Models: Random Forests and Gradient Boosing Muchines e two
examples of ensemble techniques tha have proven very successful in improving predection performance. Stadies
conducted by Wang et al. (2019) and Chen et al. (2018} demonstrated the benefits of these methods for hamtling
big datasets and lowering prediction mistakes, While gradient boosting machines use many weak learners 1o
acheeve high accuracy, random forests are resilient and easily interproded )

4 Neural Networks and Deep Learnmg: Strong neural neiwork topologies for forecosting health insurance costs
have bm_.-n made possible by the development of deep learning, Sequential data has been amsbs el bisang
comvolutienal neural networks (CNNs) while spatinl dats has besn analyzed USIAE Tecurment n-.-l,lr.|:| ||._-h-.|.'¢'h_--.
[RMNMNs) Research by Kumar et al, (2021} and Ahmed e al, (2020} showed how well these muosdels gaptured
inncate pattérns and temporal correlatons in medical data,

3. Feature Engineering and Selection: Improving model performance ires careful feq H RO I

selection. Siudies conducted by Singh et al. (2023) and Pasel et al. [JEIIEHETlslremd ihe ugrl::lt:af:rl:T::.I:n:::ll
n:irl-an? characteristics and developing new ones thal more accuraiely depict underlying rends in med -J.rl
expenditures. To improve model accuracy, methods like Recursive Feature Elimination (RFE) and 'y i [
Component Analysis (PCA) are often used. e AR

fi. Real-Time and adapable Models: Systems that continually learn from fresh daig have been developed
resporse to the demand for real-time forecasts and adaptable models. Research on online learming and adapive
algonthms that update predictions as new claims data becomes avaitable have been conducted by |_:-._- el ,,|I .I1I||; ;.
and Zhang ef al. (2024). This gives insurers the most recent information and improves their abilis 1o :n,;k.:-

decisions,
: PR IN L]:T-"’iL ;I':;H I 1
{IUTE OF TECHNOLOGY &

II.“‘
S T
% : *'g:’:m iduqu.lllr‘hlpur-ﬂlﬁ‘ll
o el Prakasam DisLiA.P.} India.
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7 Challenges and Future Directions: Despite the progress. there are still a number of difficaltses i aung MU
snadels 1o eslimate insurance costs. These include concerns about model mterpretability, duls privacy. and the feed
fiw huge, varied datasets, In order to improve performance, futuse research should concentrate on tackling thess
pssues, enhancing mode] generalization, and investigating hybrid approaches that combine ML wath coasentidmal
L hnigues,

i summary, ressarch has made great sindes in wang machine bearning models b forecast headth insaranee coss,
showing sncreased precision and resilience over mare conventional approeches, Cutting edpe approas hes like deep
feurming and ensembde methods have shown a lot of promise and may provide insighiful snformation abaul pricing
and sk management. For the feeld wo advance and overcome present obstacles, research amd developmicn mus
oML,

LPROPOSED MEDICAL HEALTH INSURANCECOSTPREDICTION SYSTEM

The dataset usedbere contains information related 10 healthinsurance costs and variows factors that influence them
[ Frediasethas Teolumnaand | 33 Brows.

Rasedonprediction, wecanidentifysomeoftheimponantcolumnwfesturesinthed ataset:

I ApeRepresentstheageoftheinsured individual

I SmokingSatus: Indicoteswhetherthe i nsuredamlividualiss smokeror arm-smaker.

1 M Represenisthe Body®assIndex ameawireofhodyfabasedonheightandwei ghi.

4 Mo ofChildrens: Providesinformationabosttbseinsuredchildrenscount,

5 SeaIndicatestheGender.

& Region; Representsthe peographicalnegionaftheinsuredindavidual.

T Charges:Representsthemedicalinsurancechargeiarcasts.

Ta predact ihe CisL of health NS UTATCE, the datasel nceds
iabeclennedandpreparedbeforespplyingregressionalgorithms. The information suggests that age and smokmgstans
have the most significant impact on insurance costs withsmokinghavingthe greatesteflect Otherfactorssuchashar of
Chldren's . BMI, marital status, and geography dboplay a mleindsiermining insurance costs

T b i = g !rn" T :'"'.F-'
H IR | 1% £ ~es | i
1 e | ) I e
3 i e ] B Bt = T
1 Et; [T e istraar | uwr
F T e o
[T x| 0 - e
i B i Ly o [
U 17 [ Tt il
[ Bl = e =ik
[T B 3 vy | mos
Figl Durafer

A1 TECHNOLOGYUSED:

A Maclane Learming:

Maching learming is o branch of omificial inbelligence thatconcentries on algonthms and models enabling
computersidleamromdata, makepredictions armakedecisionswithout regpunng explicn programmimg. 0t issalves
|r;||nmgmklmuhi_ﬂnmajdutmdusin.g:henunr'ruhu-pmd'H.':inuwclam[:.-n:w,unmnﬂa:uhu.ani:mpmuru.um.h.,-1.m
vmshipsleamedduringiraining.

B 5%MiSupponVeciorMachines):
SVM is o supervised machine bearning olgorithm used forboth classification and regression Lisks, 10 works by
fihngan optimal hyperplane that separates different classes in ahigh-dimensional feature space SVM aums 10
iinimize themargin (distance) between the decision boundary and the datapoings of different classes. allowing for
better  generalizationandimprovedperformanceonunseendata. hcanhandlelinear  and  non-linear  clissihwatvon
problems useng differentkernel functions, such os lincar, polynomial, or racial basisfunctioni RBEF;
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i RandomFarest;
R-n-:lnrHFmsuun:niﬂnblclt-unln,gmhuuﬁhumnmh'mt-muilnphd:-:uLiunmaumhpr:ﬂulmnmhm

4, supery u-cd]_:«u-niu; algorithm is commonly emploved for
bl classification and regression tsks, RandomForesthuildsanensemblenidecisiontreeshytruning each wee on

.{umlm:;p selecied cubsst of featuresand dita samiples,
mnngprediction.cachirecintheforestindependentlymakes & preciction, and  the  final

; e . . ; predicipan iy
dLIgﬂhunEﬂ'haHdnlﬂ_th.'ll?'Tuﬂ Em:ll_ml'hlzatlﬂm:lmvtmgm,girmmmnnmﬂhandwuhnIln:-:F‘n'rJu'l s Hanclo
m nrestli_km_rufnnh abilitytobandlehigh-dimensionaldata, provide featuee impartance estimales, and lanelle nop-
Iiszarreianonshipsbetween Featuresandthetargervariable

]
Truganil |

. :
[ Mimbartiom | | | Pevsaliat o wi

| .
N\ :

I feveirnge ol all e disdimms

[ Handmim Farest 'y fiom

Fig3.Performance Graph af Proposed Svstem with Three ML Alporitiony
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Fig 2. Random Forest

Accuracy=TN+TP
TN+TP+ FP+ &Y

Lanear Repgression:

Linear regression is & supervised machine learnin galgorithmused For regression @eks. I models the. relationship
hetweena dependent variable (target) and ose ar more independentvariables (festires) using & limear equatson The
aljeciive oflinear negression s £ identify thi optimal line of Bt il
!Ihill.mln|mi.z¢:|.1l1:ﬂ'ﬂ-puﬁryh:lwmlh:pmdhtqhnluﬁnmﬂhul;l:u.;'l walaes, It assumes & linear relationship bewesn
iheinpui  fearwres  omd e targel  vanable, Linear regression  canbeexiendedichondbemultiplesariobles
{ multiphe lingarrepression of nan-liBear relatranships by UEng peoly novmilalorothernon-
lineartransformationsoftheinputfeatures,

4.RESULT
Theproposedsystem sdataseiwastiestedwiththreemachineleaming  algorithms: Rondem Fores, Linear Regresaon,

undSuppon Yector Regressor, The zccurncy of exch slgorithmwasmezsured, andeheresultsare aufoliow s

I RandomForest: BdSacouracy

2 LipsarRegression: Tafaccuradcy

1 SupponVectorBegresson 83 %accamcy
Theseaccuracypercemagesindicatchowwell ibeal gonithmsperfermedinprediclingrhetar gervariablebusedonihe prvendat
szl Iv seems that Random Fores| achieved the highesiaccurcyof8 4% followedbySupponVeciorBepressorwithd 3%
sccuracy, and Linear Regression with T4% accuracy Shown infig3,

ECONCLUSION AND FUTURE SCOFE

When compared 1o convenional appraaches, maching learmng models greatly improve accurmcy ond flesbaliy,
revofubioniing the prediction of medical insurance costs. Maore complex algorithmes. such deep leaming miodels and
ememble approaches, have shown 1o be more effective al predscting medical costs. More securate predictions dre
produced by methods such as Rasdam Ferests and Gradsent Boosting Machines, which are excellent 31 ideraiiyving
viricate patterns and relationships m be dia,

By examining complex charactenstics and fempoenl relationships, desp leaming models such as Convolutional Sewral
Metwarks (CN3) and RBecurrent Neural Networks (RENNz) provide fumher enhancements. As fresh data Becomes
avatlable, these models enable adaptive learning and real-time wpdates 1 guarantee the asccurscy of the Torec sty
Elficaent feature engineening is also essential since the performance of the model may be sipnificantly impacied by the
features thal are chosen and included.

Il
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i
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FUTURE SCOPE

Future studies on machine learing models for health insurance Cost prediction have o concentrate on a number
of smportant topics. Increasing the interpretability of the model will be essential to building confidence and
comprehending complicated forecasts. Prediction accuracy miy be increased by incorporating new data sources,
uch as real-time health monitoring and electronic health records. It is crucial to address data privacy and securnity
jssues using cutting edge methods and laws. More insights could be gained by investigating hybrid models that
use machine learning and conventional actuarial techniques. Additionally, the robustness and relevance of the
models will be improved by creating adaptive learning systems that update continually with fresh data. Research
with a wider range of people will enhance the generalizability and fairness of the model.
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FAULT DETECTION IN ROLLING BEARINGS USING VIBRATION SIGNALS
AND RANDOM FOREST CLASSIFIER

IKANDULA RAJA SEKHARA REDDY, ‘MULA.PADMA, "S.HARISH
"MAssistans Professor
Depernent Of Mechanical Engineering
Indiva Instinere OF Technalogy Arnd Sciences, Markapuir

LRSTRACT: _ .
Beanng problems must be found as soon as possible in order to keep rolating machinery [unchsmng

correetly. Our research focuses on feature selection's possible benefits in enhancing dingnostsc presivion
wsdels. Vibeation dwta from bearings operating under different conditions was analyzed Lo extiwl
relevant features using the Random Forest (RF) classifier and the Standard Deviation (STDF paramelen
Fhere were three dafascls used, each representing a different set of operating conditions and bearing
pussibilities. The study's encouraging findings demonstrated that the suggested cowrse of action was ikl
only successful but also durable.

Bearing flaw, diagnostic, random forest, optimization approach, and standard deviation ure o few
mslances of ierms.

LINTRODUCTION:

In recemt decades, machine leamming (ML) has becn extensively invelved in fault detectivn el
classification problems. | However, the robustiess of the trained model depends essentinlly on the quality
and the quantity of the input features.2 Therefore the optimization step becomes of tremendous potental
aceurately determine the perilous conditions.3 Feature selection (F5) arses as an essential step for the
effectiveness of ML application.4 the speed of the diagnosis process,5 as well s for the enhancement of
the predictive accuracy.b Feature selection techniques fall into three maim classes.? The fiest class is e
filter method. which uses statistical methods 1o rank the features, and then removes the elements under
dcrermined threshold 8 This class provides a fast and cfficient selection & The second class. eulled the
wrapper cluss, treats the predicors as the unknown and the predictors’ performance as the ohjeciine
sunction,§ the problem is reduced to the search algorithm. 9 Many subssts are randomly sclected and then
evalugted by a classifier, and the ope with the maximum aceuracy is picked.B The wrapper cluss 1s betied
than the filter class in terms of performance and accuracy. However, for exhaustive scarching algonthin.,
it becomes computationally expensive8,10 The third type is the hybrid or embedded class. It 1s @
combination of the advantages of both filter and wrapper classes. | |

Figure 1. Flowchan of the proposed method.
Muny feature selection methods are gpplied 1o the bearing fault diagnosis; provided good perloomsees
In Pen"a et al.4 the analysis of variance (ANOVA) 15 used as a filter methad to rank the featenes
based on their relevance, then select the subset thin vields the best accuracy through chuster validien
assessment. This method provides a good classification, but it has some hmitations, that can be 1)
any real data. For example, it requires the number of samples from all clasfes o be egua

- - 1;!‘.1”.:'-
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wiether by acchklent o Becessity, 15 nol always met AN A feguires a iy vimgmee widlin sangles ol
the samye ¢lass o be effi- cient 12 However, in some cases, sich s o Dowane ef al 1 ihe dabi s
was collected under vanable spoed combitions, resuliing 10 sparse samples of The same class Iy sdilitinan
o these consraints, ANOVA necessitates specific knowledge in order ta interpret is resulis

In Rapeswart et al., 14 they used particle swirm ople- auzaion (PSOY) Towt the feature selection Tn M e
al 15 ant colony optimization (ACO) performed the selechon step. Both PS4 el AL wdided steengih b
the process of bearings” diagnosis by discarding the redundant fea- tures atwl presersing (e relevin vns
forr the mwsded training. However, PSO suffers from dimensionality issues amd thie el G dmimweesn
v aluations to attain accurate resulis. 16 While the ACO suffers Trom local optimization poblerms 17 In
tmane et al..1 3 the cultural ¢lan-hased algorittim could select the relevant features efliciently within speed
vanabiliy conditions and enhance clussfication sccury. Yot iis nme complesitics can fepiesent 4
lmtation for large data- sets. 18 All Tisted algoeithas belong 10 the wrapper class and emane high
sccuracy. However, the trade-off between the high performance and the slow excciition 1 B e 2

ln this paper, we propose a simple and efficient method for selecting the most relesand Fealures do s
the way for a robust bearing diagnosis process. The idea came from the importance of the ventiads to
determine the classes. In our method, we aim to select the coordwnates (the features) Mt s the
centroids spacing, and this can be verified by the standard devia- ton parameter, unlike ANCEY A o
methid 15 based on the geometrical perspective and has no resinictions on the data i terms of gqualitg o
quannity. Afrer rank- ing the coordinntes of the centroids, random forest classifier i RF ) selécts the oplapaal
«ubset that delivers the highest accuracy, 10 not rely on o distance-based classifier and ensires that the
selected features are suit- able for any classifier type

The rest of the article is organized as follows: The second section describes our proposed meihinl fos
using the SDT-RF selection method, and the third section represents the datasets wsed lor testing as well
4 the results obrained. The final section serves as a general conclusion,

1, The proposed method
The flowchart in Figure | elucidates the method suggested for features sclection used i the beanng
diagnosis process. The following steps outline the pro- posed method.

PR
— i ——

Hyj Epg- ..I._.r
. :::‘:." gl — .--ul'-.. L T
=l —F "

:l,ln.u v

Foyii Ty Waw

Figure 2. The calculanon of the centroids” coordinates,

| [Deetermine the number of classes and their corre- sponding number of samples
2, Caleulate the centroid’s coordinates for cach class, CK is the centroad of an arbitrary class K. and
W

e cabeulnte it as follows:
(:”‘L_.-;*7

enhag, PRINCIPAL
- . . ... -|l-1-lu'1-l‘.t|3-'r l!l||:|-:|i_..|.
i ' b
1, 3 bk e "I|'|‘I,"1;: vl
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11+ the size of sarmples in class K and N is the number of fealures.
we expand equation (1) into:

_ IR e O B IR P, Tl
)

- (tl.l L 1 L R "'I.'t)
L ] s ]

L

L S i {

Then, the centroid' s coordinates are equal to the means of the cormesponding class s eolumns as shownm
Figure 2.

3. Compute the standard deviation using eqquation

i 71 for each colemn of the centroids MaAris,

ATy | My 3 e WILN

e ] By ® e AELN
{prirnids = i At

My | .'r.l,.. 3 e Mg N

Where p is the number of classes,

'IF'E:‘:‘ |“|TJ.|—H_|'|: o
ST, = e i
o

And,

M, =

(i
LY,
I

We obtain a vector 5 of N STD value.

N-|STD, STDy ... STOs |
1 Sont the vector S in a descending order and save the indices of the comesponding teatures in
veetor ¥
5 Execute a sequential forward selection on the indices’ vector v and assess the performance of the
corresponding festures with the Random forest classifier. The process stants from “stan and stops whce the
accuracy reaches the Target.
. “siart’ 15 the initial index for the sequential selec- tion. | helps to preserve time by considering the
indices from 1 o start highly significant features, -
¥z . et U FiNd
e
prIMCIPAC L s
aur-523 316

vy e !1.1'“‘
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Figure 3. Vibration signals of inner race defected beanings collected under four speed conditioas
In our application, we set the coef = 5%, assuming that the first 5% are relevani feptures
is used as a termination critenon in the selechion priness I

L] Target is initially equal to 1009, it
the intended accuracy is not reached with less than half of

equation {4) to provide the highest possi- ble accuracy

1
Furpey = Turpet — | ——— W D idi
th ol i (ucﬂﬂumfﬂri ' }

the features, the Target i adjusted vsing

3. Experimental part
Dhatasets
In order to demonstrate the effectivencss of our sug- gested method. we conduct thorough espenments

using three different databases The resulis of these experi- ments will provide wvaluahle msight= into the

effective- ness of our proposed method and help us determing its potential.
Database 1, The dmabase is called **Bearing vibration datn collecied under tinse-varsing

speed.”” it contains thres bearing health states:

jistatvintal

- Healthy

- [mnier race defect

. Outer race defect,

(hperating under four rotational speed conditions 1o cover all possible cases of vunations:
L [mcreasing specd

. Decreasing speed

. Increasing then decreasing speed

L Decreasing then increasing speed.

Figure 3 illusirates the data for the vibration signals that were collecied while the speed vaned
continuously. The bearing used is of type ER 16K with pitch dia- meter equils 3852 o, and nee balls
with duxmeters equal 7.9 mm. The data is collected at o sampling rote of 2000000 He tor 18~ Juoi cuchl
health state under the four operating speed conditions. Three trials are; pepeated for eoch case W catsure
suthenticity. |9
Dutabase 2, MaFaulDa (machinery fault data) is from a spectraCuest’s  machinery Fault

sirmalatior {MFS} Alignment-balance-vibration (ABVT). ABYT provides vibrutwon signals
along the three axes in addition o the acoustis signal for three Taulty beanngs with different defectine
parts (outer track. rolling element, mner track). The table below resumes the sequences for cach bear-
wng separately in two distinct positions:
L having the bearing between the rotor and thee motor {underhang).
. having the rotor between the bearing and the
meAar [overhang),

s g
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e hearing used is of eight balls with chameters equal 10 7.145 mm. Sampling rale 15 &0 kHe, ancd each
.:Jﬂ':e IrEhﬂ 5 ¢ while the operating frequency ranges froam 73T o !nH.hdupml u.nl.l ..|1-“11--I I;I
= P '] TEseT i Fiials
i Il masses used for the measure- ments besides the ©
approvimately 60 rpm. Table 1 hstsa

o ecach situsstion.
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Datshase 3. The data is from the Case Western Reserve University Bearing Data Cemter webuite 21 n
consists of vibration signals collected from the drive end bearing of type H205-2RS JEM 5KF, deep
groove ball bearing with an inside diameter of (09843 in and an outside diameter ol 20472 m, The data
contuns four health state:
¢ Healthy
¢ Duwter race defect
¥ Rolling element defect
*  [Inner race defect.
The defects are of three faull degrees 7, 14, 21 mils. The sampling rute equals 48 kHle for motor speeil
varies from 1797 10 1730 rpm with steps of approximately 20 mm. Data preprocessing. Mhe besinimg
diagnosis procedure consists of three major stages: signal decomposition andd feature extragiion, leaturne
sebection, and classification. we start by processing the Data. For each dotaset,
we followed these steps:
I, Splinting the waveform of each case into segments based on the caleubuted penod
2. Decomposing each segment using stigﬂ:l decomposition fechnigue.

B e 1 e b
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"
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o u
LE]

Computing the features in Table 2 for each mode of the decomposed segment
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4 Repeating the steps for all segments of the signal
5 Performing the same process for all coses
¥ Preserving the order and number of samples of each stare.

The proposed STD-RF selection method is evaluated for its validity through a series of tests. These fests
arg conducted by using different signal decomposition tech- niques and classification methuds. Muoseover,
the pro- posed STD-RF selection method is also compared to five s rong optimization algosithme

4. Results and discussions
On three datasets of rolling bearings collected under differemt conditions, we apply three signal
processing tech- niques: Empirical Wavelet Transform (EWT), Empirical Mode Decompeosition (LM,

and Maximal Overlap Discrete Wavelel Packet Transform (MODWFT). For the resulting sigmals, we
compute the features listed in Table 2,
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Then, we apply the STD-RF selection method 1o the abtained feature set, We consider the execution time.
the number of features opted for, and the obtained accuracy.

We decompose the signal into 10 Amplinde Modulation-Frequency Modulation (AM-FM )} modes for the
EWT technigue,

The number of intrinsic modes functions (IMF) for the EMD technique varies between 12 and 16 for the
three databases, We choose 16 as the maximum value to adjust the features matrix without losing any
information.
For the three datasets, the MODWPT technigque extracts 16 terminal nodes.
Tables 3 to 5 present the features selected by the STD-RF method for three databases processed by
EWT, EMD and MODWPT, respectively.
The tables contain the results of 10 simulations using the STD-RF selection methed and the execution
tme for each case. As we can see, our proposed method could reduce the sets of features 10 less fhan 5%
using the EWT, less than 16% using EMD and less than 10% while using MODWPT und hence help 1o
boost the diagrosis process speed.
From Tables 3 to 5, we observe that the STD-RF's results remain in the same scope despite the signal
decomposition technique tool involved in the data pro- cessing. Also, the number of selected features for
the 10 simulations affirms the stability of our method in both quantity and quality terms because of the
features” ordering at the beginning of the process,
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Selection techniques comparison, We put our method i a comparison with five robust aptimisition
algorithms in bearing diagnosis field. Our method was compared 1o squimrel search algorithm 21 pray
woll optimization algerithm,22 binary coded differential evolution (BDE), Grasshopper optimization
algorithm (GOA&)2Y and simulated annealing (SA).24
Table & demnonstrates that the STD-RF selection method exhibits superior performance compared to the
other algorithms with respect to both accuracy and the number of selected features. Additionally. the table
reveals that for the same dataset, if n simulations yield the same number of selected features, this imples
that the n sets are identical, as the vector of indices v is con- sistently ordered irrespective of the initial
arrangement of the data. This independence of the output from the initial data’s position enhances the
svstem's stability, unlike algorithms where the search procedure is initi- ated randomly and is influcnced
by the order of the fea- tures, leading to varving feature sets in different simulations.
Figure 4 provides a clear representation of the power of our proposed method in feature selection using
the first dataser processed by the EWT technigue. It reduces number of parameters involved m the
classifi- cation process 1o just 12% without affecting the classi- fication™s accuracy.
The accuracies listed in Table 6 were assessed using the RF classifierwe have fested owr proposcd
method using the holdout cross validation and we repeated it [0 times as un exphon [O-fold cross
validation to detect any hidden variance between the 10-folds. and this because the k-fold cross validanon
provides the average of the k simulations without giving on idea about the stability of the system. We spilt
the data randomly into 80:20 to have larger amount of data for testing, and we repemed the process for 10
times then we calculared both the average and the STD.
Figures 5 1o 7 illustrate clearly the strength of our proposed method in reducing the size of the features
sel compared o the total features(TF) and the outputs of sirong oplimization algorithme ss the squirmel,
gray wolf, BDE, and others, without affecting the accuracy of classification as seen in Table 6,
The accuracy of fault diagnosis can be notably enhanced by utilizing feature ranking.25 The Figure 3
represents a histogram, whech illustrates the selected features in the three datasets processed by EWT,
These features are arranged in a particular order that corre. sponds to their importance, which is
determined based on their standard deviation (STDY). The histogram pro- vides a visual depiction of the
distribution of the selected features and their relative significance.
Classiliers. To determine the effectiveness of oor feature selection method, we perform o thorough
evalualion by testing its cutput with five well-established classifiers. These classifiers include K-Negrest
N:.:'ghbur.':, i_ianl:!inm ques!, L:u?.l-Squan:.r. Support Vector Machines, Decision Tree, and Extri-Trees
This evaluation is crucial in verifying the accuracy of the selected features and ensuring thal they are
capable of providing reliable resulis when used in the diagnosis of bearings. ‘ '
Table 7 summanzes thc tw]mu.iar.: resulls of the selected features by the STD-RF method from the thnse
databases processed with the Empirical Wavelet Transform and decomposed into 10 modes.
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Tahle & Number of features selecied and necuracies

obtained by different optimization algonithie
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Tubke 7. Classification results of different classifiers using the selected features from the three ditabases
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Figure 4, pie chart depicting the pereentages of the selected features by different optimization algorithms.
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Figure 5. Comparison graph illustrating the number of selec ted features by different optimuzaton meihods
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T'he ohtained accuracies are very promising even with a relatively weak classilier is the Decision e
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Figure 6. Comparison graph illustrating

are 08.25%, 98.63%, and 95.64% respectively, For KNk,

the classifiers could reach MO0
ability, where the maximiim walug
& of the Tault clussaficatinii

where the mean accuracies for the three cases
1he accuracy approaches 100% whike thee rest of
Also, we notice the role of our method to retain the system’s sl
ST is bower than 098, which is 2 low value and deter- mines the robustnes

5, Conclusion
Bearing diagnostics have

ol 1he

hecome increasingly important duc 1o the potential harm that Fualty hearigs
could cause, On the other hand, the accuricy of the diagnos:s is highly dependent on the quality @l the
input features that the classifier wilizes. In this case, the feature selection method is appled I this
research, we present a fearure selection method based on STD-RF that can effectively extract the fuzey
discriminative properties of the diagnostic. We examined the selection process using three distnct
dutasels treated with maximum overlap discree wavelet packet transform. empirical wavelel transform,
and ermpirical mode decomposition. We used several classifiers, such 2% LESVM, RE, KNN, and eihers.
1o pssess the chosen sel of paramelers. The resulis demonsirate the gpood performancs of i proposed
<slution, irrespective of the classifier and signal processing method applied. When compared 1o severil
robust optimization algorithms, the STD-RF strategy performs better in ferms of SCCURICY. gxeculian
lme, and the number of features selected. The cutcomes show how the temporal variability rssue MHE b
handled and the prediction gvstem's stability ensured by the STD-RF-based selection sirategy.
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DEVELOPMENT OF AN ADVANCED AIR AND NOISE POLLITTION
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The system’s efficacy in delivering precisc, real-time

prefiminary findings. This cutting-edge ToT-based strutegy provides i reliable way Lo
and aur pollation, enabling improved public wareness. policy-making. and urban plaming  Thi fhigs

pimphasizes how 16T technobogy might mpeove prkan sustamabaliny and sl anee en sl
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I. INTRODUCTION

The speed at which urbanization and industrial activity are growing has bed to 2 significant probiem
with air and noise poliution that negatively impacls anvironmental quality and human bealih
Conventional monilosing techniques often fail to provide the complete, real-time data eegred 1o
suecessfully address (hese issues. The integration of Imernet of Things (IoT) technology presents i
disraptive option o improve public awareness and pollution control

_hawed air ond noise pollution MOMLONNE s¥slem > the mann goul of

The creation of an advanced loT

this project. The system’s goal s 1o provide CORINUOWS, real-lime environmenty] monioang by
dispersing a network of loT-enabled sensors throughout metropolitan regions, Pollutants such as
nitrogen dioxide (NOZ), ozone {03}, and particulate matter (PM2.5 and PM 0] are messured using i
guality monitors. Simulhancously, noise SENTE MEdsUT the levels of background noise. giving an
overall picture of the pollution situation.

The use of loT technology makes flexible and scalable monitonng systems possble. Wircless
connection features On sEASOMS allow data to be sent 1o a centeal processing unit smoothly, This device
customers with an easy-io-usc interface for tracking pollution levels and tremds. by
analyzing, and visualizing data using cloud-based analytics. Netificatons and alerts an
fy relevant parties aboul pollution incidents, allowing for timely action and decision-

provides
aggregaling.

real time noti
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pnge poliution monitoring, delivering more precise, timely, and wselul dota. The research Bl fig
pdvanced moniloring system’s signficance in galkancing urban envipmrmenial iaiage e e grabilic
health putcomes by examining its design, implemeniation, ainel possibbe elfeci

Syslem s an boT -hasce progect s g o
levels in real-iime. The prijec ileliaes i
rious sensors, inclding @ dust sensar, g saiader, ol
to enable dath iransmission, and an [T display 13

allects data fram (e seasars, which are
res the  conceniralinm il

delects the proscrice of
aaane 013, The st

PROJECT OVERVIEW:
The Raspberry Pi Air and
monitor and analyse air quality
Raspherry Pi Fico microcontraller along with va
sound sensor. Wireless connectivity is estoblished
ased 1o provide visual feedback, The system continuously ©
sirptegically placed in the  target gnviromment. The dusl Senser medsy
particulaie matter (PM) in the aie, indicating mir quality. The gos sensor
specific gases such as carbon manoxide (C0), nitrogen dioxide (M), or
sensor captures noise levels and intensily
The Raspberry Pi Pico, acling as the maln conrel unil, inlerfaces with these sensors, reirieves he
The system then ulilizes winclest

sensar readings, ond stores the data in variables of datn stroctisres.
connectivity, such as Wi-Fi or Blustooth, 1o transmit the collected data 1oa remiole server of @n onkine

platform for further analysis and visualizaticn.An LCD display midule is infegrated into the system Lo
provide real-time fesdhack by displuying the pollutien data and other relevant information, The
display cun show the currenl air guality index, noise levels. and aleris when pollution levels oxceed

specific thresholds.,

The project offers memerous advamtapes, including real-time MonIGNng. data-driven  decisigd-

making, remofe aceess, and cusiemizalion, [t can be apphed in various SsCenarss, such

environmental monilofing, indoos bir guality assessmend, smur cities, personal health momioning.

resenrch, and education. With future developments, the system can be enhanced by integrating Al and
wvlics and predician, integrating with smart hores

machine leaming algorithms for sdvanced anal
ecosystems for automated actions, and expanding the network of monitoring stations for brooder duta

sharing and collaboragson.

Moise Pollution Monilkmag
und noise pollation

MOTIVATION OF PROJECT:

The motivation behind the Raspberry Pi Air an
from the increasing concern and awareness regarding environmental podiul
alth and well-being, Air poliution, in the form of harmful gases and porticulate maotter, has
ey, cardiovascular dissases, and other health problems Samilarly.
itive impairments The

d Moise Pollutan Monitoring Syslem progect stems
i and iy Impact o

human he

heen linked to respiratory issu
excessive noise pollution can lead to stress, sheep disturbances, and cogn

project aims to address these issues by providing o cost-effective and accessible solution for
manitoring air and noise poliution levels.
chuie

The Rasplh-:rr_-.r Pi platform, with its compact size, boowe cost, mnd versatility, mukes i an el
for cresting an  loT-based monitoning sysiem. By bailding the pollution  monitofing  system

individuals and communilies can gain real-time insighis into the mr quality and noise levels in thea
wirroundings, This empowers them 1 make informed decisions phout their daily activitses, such as
avoiding arcas with high pollution levels or tiking precaulionary measures when pollution exceeds
acceplable threshobds.

Fun.h?mm. the Elnlj'&r:[ promotes environmenial fwareness and encouriges ik iduals 1o metvely
participate in monitaring and managing pollution, I fosters @ sense of responsibility and empowers
pmp:!: 1o take actions to reduce pollution, such as advocating for cleaner energy SERITLRS, [rormting
sustainable transportation, or implementing sound insulation measures. The progect also b

[
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sducarional significance, & 1 provides a hands-on feanmg experience B sindeins il e bisiasts
imberested i enyiroamental sCiehos, engIneenng. and 10T, 1t allows them 1o understand il v Rl
of aif and noise pollution MenHoRRg. sensur tevhnalogy, data analyss, andl the prstential applivabine
o oT i sddressing emvinonimental challenges Linately, The ey atiin pehuid the Rasplss B
Aur ard Noise Podlution Monitoning System project Tises im coeating & bl thal promiiscs e ekl
CORACIOUSTESS, r individuals and communities to take actions 19 mitigate pollatum, vl

comtpbutes 1o the overall well-being of sodiety.

OBJECTIVES OF PROJECT:
The objective of the Raspberry Pi Air and Noase Pobluton Momitoring System project is e develop a

practical and occessible solutwom for memitoring aval analysamg a0 quility anal noise pallutn levels
Tiw project aims to achieve the following olbjectives:

Real-time Monuoring: The project intemds 10 proside real-tume. momienng of i ity ol oeeres
poliution levels. By continuously sellecting data from fle wemsars, e system enables wers o iy
up-io-daie nformation about the pallution kvels in their envinammnenl.

Data Asalysis and Visualization: The project aims 1o analyse the collected data and provids
meaningful insights to users. 1t inclindes processing the semor readings., caleulating pollution imdies,
and visualizing the data in o user-friendly formai. This allows users o understand the pollution lewels
and tremds over lmi.

Alerts and Motifications: The system sims 1o provide alens and notifications when pullution levels
exceed certnin predefined thresholds, Users can be alested through visoal indicators o an e
display or via mobile applications, enabling them to ke necessary. precaulions und aciion
Customization and Expandability: The system aims 10 be customizable and expandable. allowing
users o add or modify sensors based an their specific equirements, This Mexihility erables the
system o be adapted for various eavironmental monitoring ppplicatiens,

Awareness and Sustninable Actions: The project sevks to ralse awareaess about mr and o
pollution and promete sustzinable actions o mitigaie pollution. By providing accurse el aceessibile
poliution daga. il empowers individuals and commmunities to make nformed decksions and ke wctons
10 reduce pollution in their surroundings.

BLOCK REPRESENTATION:

©.,

=p

el - A =

Elvm

Fig |.: Block chagram.

s WEVIUTE O e pur523 318 1072
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RASPRERRY P1PICO:

Fig .2: Rawpbermy pi Pico

w the B ol youn syt Rasphberry B

Raspherry pi Paco is a single-board compater tial il s
Pico is an affordable and compact derivative of Raspherry Pi bt if you atlach Raspherry P Pioe W
with monitor, keyboard, and mwouse. it takes up a lol more space. There's o need b0 conmel
Raspberry Pi 1o a display or input devices if youre onaly Wrying W PrOgram i of using it 1o eperite
electronics like lights, motors, and sensors because you can control the system remotely uwng a YO
or 8SH client on your primary computer. This screenless. Raspherry Pi system is referred Wi o d
hesdless setup. It is widely used in many areas, such as for wenther momiboring, Becise ol ity livs

cost, modularty, and open design,

1.4.2 GAS SENSOR:

Fig .3: Gas Semsor.
4 gas detector is o device that detects the presence of gases in an area. often as part of & salciy syslem

aren where the leak is ovcurmng. giving them
many gises thal can b
cun b oweard s

4 gas detecior can sound an alarm to operators in the
the opportunity ta leave. This type of device is unpetant because there are
harmful 10 organic life. such as humons or Ammals, Gas  detectors
Jetect combustible, flammabile and toxic gases, and oxygen depletion. This 1ype of device s usad
widely in industry and can be found in locations, such a8 on ol Fgs] 0 momlor ifnslweiunng
processes and emerging technologies such as photovoltac. They mny be wzed in firefighting

1.4.3 DUST SENSOR:

GPY I010ALOF optical dust sensor is used 10 detectar quality and extremely Dine dust paicles sl
an optical sensing system like a light source within the ir like smaoke, cigarets, e Thas sensur is
als called optical air guality sersor and il is noemally utilized in air purifier systems, In this sensr,
an IR light-emitting diode & 3 photodiode are aranged dingonally to detect the reflected light of dust
within the air. This sensor has extremely low current consumption typically | 1mA and Z0mA nus &

it can be powered threugh up to TVDC.

[T
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Fig A Dust Sevsof
1.4.4 SOUND SENSOR:
The sound sensar is onc iype of midule sed 1o notice the sound. Generally, this prwsbule v disesl 1
detect the intensity of sound, The applications af this module mainly include switch. secunty, as wiell
s mondionng. The accurmcy of this sensor can be changed for the ease of wage The Scurmd Semiaiel 18
one type of maodule wsed 1o notice the sound, Grenerally. this module is used 1o detest the mberysiiy ol
sound The applicatioms of this module mainly include switch, secanty, as el as aaboTig

Fig.5: Seand Sensic

II. LITERATURE SURVEY

An important breakthrough in environmental monitorng is the creation of sophisticated Internet of
Things (loT)-hased air and noise peliution monitoring devices, This overview ol ihe latcrature
siamines current studies and advancements in the area, with an emphasis on data manageme 1, sl
tachnologies, system design, and real-world applications,

{ joT-Based Pollution Monitoring Systems: New research emphasizes how 10T may be weld o
monitor the environment in real time. Networks of linked sensors are wsed by [oT-hased sysems o
gather and send data on noise and air poflution. For instance, study by Liw et al. 1 2020 bighbusivls the
sysiem's capacay 10 provade real-time duta and predictive analytics while discossing the usage ol T
sensors to monitor air quality metrics. ln a similar vein, Fhang el al, (200149 investigded how e
incorporate loT technology with noise sensors and showed how effective the system wis al recordug

gnd evaluating ambient noase levels

* Sensor Technologies: For efficient poliution Momitonng, the choice amd plocemcm OF sensas sic
svential Numerous studies have assessed several kends of air pollution semsors, meluding ceone
(031 nitrogen dioxide (NO2), and particle matter (PM2.5, PMIO). For example, Lee et al 120215
examined the effectiveness of inexpensive air quality sensors in urban sewtings and found that, despate
some accoracy limits, they were useful for real-time monienng. [n contrast, Pate] et ol (00 ) outline
how Boise sensars are assessed for their accuracy and sensitivity in measuring ambrent noise levels

3 s Management and Analytics: An essential component of Internet of Things momtanng sy sienis
i data management. Disinbuted sensor dats is olten gathered and analyzed via clod-basedd
technologies. The importance of cloud computing in Managing massive amounts ol enyironientil

.,-'ﬂ
A

1874
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ity dashbosards s highlighned

acihiiping visializalion vid
il gt g

. offering real-time analyges. anil E
::I:fmhnfv Kumar et al. (2022). According to Singh el al A 2021 §, miachine learming
heing used mare and moee to improve prediction skills and evaluate complicated mlormatn

atrais: Policy-making amd environmental manigericm il

be impacted by the incorporaing of Tmtemet of Things (MaTj-hosed monitormg systems nko uphuin
infrostructure. Wang et al. (2020 conducted studies that examine the use of these systems Hn s
cities and emphasize their potential to enhance public health and air quality manageim<nt Prvsactive
approaches to solving pollution concerms ar: supported by the capacity 1o provide real-fime warmings

and acticnable information,

4. System [negratwn and Usetul Applic

5. Ohstacles and Prospects: [n spite of the progress made, there are still obstackes to oyervome i thee
deplovment of Internet of Things-based surveillance systems Imporiant areas of continumng siiidy
include issues like sensor calibration, data quality, network dependability. and privacy concerns The
creation of stronger and more accurate sensors. enhanced data analylics rrethads, and the integralion
of Internet of Things systems with other environmental monitoring technologies are some of e

future paths that this field will pursee.

In conclusion. research shows that real-lime data collecting, analysis, and admimistration are mapor
advantages of ToT-bated air and noise pollution menitoring systems. Improvements in clatar il i s,
system integration, and sensor lechnologies are propelling environmental monitoning Feraand To
solve currem issues and improve these systems' efficacy and dependability, Further research and
development are required.

. CIRCUIT CONNECTION AND RESULTS

A1 CIRCUIT DIAGRAN:

Fig & Circuit Diagram

IV. RESULTS:
The project hardware kit is as show in below figure 7, without poswer supply,

Fig 7: Circuit Without Power Suppl
: . : Y
The project hardware kit is as show in below figure 8, withoul power supply.

A i
};l,:n-*nl. E
: thEES

P
' WSTIUTE OF TECHNCLOGY &
L A u.llllrhnpm-!'-'n _.111;
e “:'.":'i‘.‘:‘:?n st (A P.) India.
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Fig 8: Circuit Diagram With Supply
isplayed i the LU

given to the kit the circail gets on amd the culput s d
ress i mobile,

When the Power Supply is
and nlss we can see the output through [P add

Dunpat in LCD Screem,

Fig 9: Qutput in LCD Screen.
Output theough [P address in mabile or Laptop.

o, ]

IIIlllllilIIlIlllIlIIEEEIEHEIIIIIIIIIIIIIIII

Fig 10; Qurput in Laptop,

AFPLICATIONS
Environmental Monitonng .

[ndoor Adr Quality Monitoring

Smart Cines

Personal Health Monitoring

Res=arch and Data Amalysis

Alert and Motification Systems

Educanonal Projects

eADVANTAGES:

Real-time Monitornng

Diata-driven Decrsons

Eemole ACCESS

Cosi-efeclive

Customzabality

Educational Yalue,

DISADVANT AGES:

Sensof Acouracy

Calibratiam.

Maintenance: The system requires periodic maintenance, wcluding sensor cleaning, firmwire upxiates
and troubleshooting.

1T

A N
-rday PRINCIPAL /
" RINTRA STITUTE OF TECKWOLGY 4 SCRRNCES
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v, CONCLUSION AND FUTURE SCOPE

.1 VSIS
l-ﬂ Fn?nh:.hrfqﬂmwugh i environmenisl meniorig i the creaton of a sophistis ated Jol b
it and nesse pollugion MORioNAE SYSIE This system provides a complete picture of ool liatiaiy e
many metropolitan regons by integrating JoT-enabled sensors for real-time manitoring b JI' o
and air guality. Through the use of sensors that monior RIS jevels and pollutants soach as b L ol

PRI0, NO2, and O3, the system gencrales reliable and contmuous data

on. and real-time alesung are made gatied by st
ghility 1o make decisions The wsie of machone bearnis
s of the system, allowing the anticr

This methodology ot only mproves e precision
o policy formation

Effective data adrimisiraion, sisualizali ¢l
hased analytics tools, which improves the
algorithms enhances the predictive capabalit
patterns and enabling preemplive measurcs
monitoring bat also bolsters publsc health campaigns and condrbutes |

15 since the system may be hroadly deployed
bermy Pi. Motw irhetancis
like semsor galibration

L LHERIR o LR ELL
il

Scalability and cost-effectiveness are important benef
using inexpensive loT sensors and an infrastructure buill around a Rasp
these advantages. the system’s full potential cannot be realized unless issues
data privacy, and netwark dependability are resalved.

All things considered, this cutting-edge monilonng system is an essential first step towand betle
environmental management. offering insightful information that helps create healthier urban living
ENViraAMens. To cnhance its impact and efficacy. future advancements should concentrife o
improving data analytics. extending system integration, and refining sensor technolog)

FUTURE SCOPE:

loT-hased ephanced air and noise pollution monituring will contimue 1o el
IMPrOVINE SENSOE ACCUTICY, incorporating machine learming for hetter data amalh s aikl =,
evpansion for broader deployment. Real-time data processmg aivdd meore dhoronge pillseon s
will be made possible by advancements i edge compuimg and sensor techmidogics Limpi
imuitring. and e enforcemen of pobicees will be Pacilinsted by the vy W' |-.-1-.--. TALLIGE
e rrommental technelogy and regulatory systems. Improverments in dita secuiity enerey ¢t
and cont reduction will also increuse the system’s sustainshility and secessihiny  Comimn
parpcipatien in pollution control would be Further enhanced vid piablie antevie Lo s ue
freendly apps.
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INVESTIGATING THE COUNTING FUNCTION OF SEMIPRINMES:
ANALYSIS AND APPLICATIONS

'PPARABRAHMAM, "B.VIJAYA BHARATHI
'Associare Professor Assistant Professor
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Abstract
A natural number that may be expressed as the sum of vwo prime nembers (5 called a semiprame

Examinesd is the asympiotic behavior of the funclion x3{x), which returns the number of semiprimes
that are equal to or less than x. The asympiotic series of n2(x} is found using A combinatorsal
argurment, where each term 15 explicitly presented. The constants involved in the asymprotec series are
calculated 1o 20 significant digits and a technrigque for doing S0 is described. We look an the partisl sum
mistakes of the asymptotic series. For k 2 3, an eatension of this method 10 products of k primes is

nlso sugpesied.

1. Introduction
For a positive integer k and a positive imteger (or real numberd x, b2t skix] b2 the aumber of integers

kess than of equal x which can be writlen as the product of k prime factors. The behaviour of zkix] has
been extensively studied during last two centuries, with the main focus on the case k = |, where xl{x)
is the prime counting function, denoted m{x) in the rest of this paper. The prime number thedrerm Sates
that mix) ~ Hix}, where the loganthmic integral fanction lfx) = R @ leg—1 @ dt con be writken as o
ssymptotic expansion li{x) ~ x log x Pee n=0 p! {log xn . Bounds on the error term have been
established in the litersture, including the recent work of Trudgian [22], who proved that, for
sufficienily Lirge x,

i " g T

|7iel - lLigrj Ilmm Nﬂ|"{- |m;|

This implies the existence of constants 41 and 42 such tha
my aanl "-IH_:I“ .ml-ﬂ.\"-?] Baalig il

Assuming the Riemann hypothesiz, Roser and Schoenfield [ 19, 20] established even sharper basinds
an the emor term, incloding

i) = life)] < *%
for large enough x. Other explicit estimaies of mix), in terms of x and log x are achievable, as proved
by Axler [1].
In this paper, we focus on the case k = 2, where the numbers written 05 products of two {mo
necessarily distinet) primes are called semiprimed. In this case, Ishmokhametoy and Shonfulling [ 14]

recently used probabilistic arnguments to approximate the behaviour of R2(x]) as
%’-u:;i 1M [ e

The first serm of (1.2} has already bean known o Landaw [ 15, §56]. with his result staced, for general
kEN, as

I ik el * ¢
Sl T b
Dielange [6, Theorem 1] obtained the asymptotic exparsion of ak(x) in the form

S _'_E.l'_.lmuu..-u o
! by i = Tt 2

wherePnk are polynominls of degree k — |, with the leading coefficient equal to n%ik — 13!

Tenenbaum [21] proved a similar result, giving an expression for the cosfficients in the polynomial

POk in terms of the dervatives of | Mz= 13 Q p 1+ 2p=1 | = | pzevaluated st £ = 0. Considering k

= 2 in { 1.4}, we can weile an asymplolic expanséon for n2(x) as

[{FH

o

Scanned with ACE Scanner



International Journal of Early Childhood Special Education (T JECSE
O I AR0ATAngecse/v L 203200 191 T55M; 1085581 Vol 12, Tuvae 02 20260

'l.“' II|I.‘|!.‘.. L‘ = -“ :

L Thm o -

I Theweorn 2.3, ‘e grove et CO'w M, whers' M = (CZ5I457.2 5 the Maikiel-Memsis donsiai
e limed

u ._[;-._; ..,..“] ™

where we sum over all primes such that p = x. In Section 3, we coleulate the fest ol constans
appearing in equation (1.5). They are given b Table | and obiained by the Foromils

whizre Hi is the i-th harmonic number, B0 = 8 and constangs Bi are defined u

sing the asymptotic behaviour of sums [ 13, §56|

E |.:. |-:-.' -M-I-"rr Wi g PR L]

Constants Bi are given as limits (3.1} in Section 3, where we present an algorithm to eflicienly
calculate them to a desired accuracy. They are computed in Table 1 1o 20 significant digits, Rosser and
Schoenfeld [ 18] prove that the error term in {1.E) con be given explicitly in terms of an integral, which
contiins the error terms in the prime number theorem. For the case | = 1 in equation (| K), explici
estimates of this sum and, in particular, of the constant B 1 involved, were recently obiained L BIREATT
[E].

A related arithmetic function, fm), is defined 1o be the number of prime divisors of m € N, where
prome divisors are counted with their multiplicity, Conssdering lixed x i eguution {135, we can view
this npproximation of mkix)'s as the prababidity mass function of the Poisson dedribution with meomn
logilogin)). Erd'os and Kac [9] shewed that the distribition of L2ix} is Gaussian with men
logilogix)) (see also R enyi ond Tur‘an [17] and Harper [13] for generalizations and better bounds )
[iaconis [7] obtained the asymptotic expansions for the avernge number of prine divisors s Gee il
Finch [11, Section 1,4,3]

'!lh-.- ot gt 5 L il: ..-L:_;:"E.-.':" il i

where the constants ¥i are the Sticltjes constants, numerically computed in [3] 10 20 significant digits
An asymplotic series for the variance of {1 have also been obtnined [11, Section 1.4.3]
The Stieltjes constants yi are used in Section 3 during our calculation of the values of constants By
and Cn, for n € N. This paper is organized ns follows. Section 2 begins with a counding lenvma for
expressang the semiprime counting function 72 in terms of the prime counting Function m. Using s
lemma, the main results on the asympiotic behaviowr of 12 are stated and proved in Sectwn 2 e
Theorem 2.3 and Theorem 2.5, While Theorem 2.3 only gives the first two terms, its prool s more
coincise than the proof of Theorem 2.5, which gives the full asymptotic series of 72, The constants Cn
which appear in this asymptotic series are computed in Section 3, where we present an elficient
approach 1o calculate boith constamts Bn and Cn, hased on the differentiation of the pritee el
lunction. In Sectian 4, we investigaie the behaviour of the error terms given by the parthasl sums of (e
asymplatic serics of 22, We conclude with o generalization of the coing argament in Seciin 5
discussing the extensions of the presented resulls to the general case of eannting functsons xh for k -
1,
2. Asymptotic behaviour of the counting functlon of semiprimes
As in equation {1.6), we denote primes by p and the sums over P shall be understood ax sums gver all
primes satisfying the given condition. In ithe ease of SUMMINE over primes twice, we denote (e
corresponding prime summalicn indices by pl and p2. We begin with a simpde counting Formula | 14],
that gives a way of computing =2(x),
Lemma 2. 1. For a positive integer x, the following lwlds

"“I:.'“ L] i Erfli:] [ERT]

Ll

Proof. By the definition of counting functions £2 and m, we have

LIET] ‘E:\.I- I_E:IF_IL:..I 'L:'_['trlhll r-.l-.l."} (_tl r
‘J_,-’#_h"\_-—"--.-
AL
‘F 1“

\HE
al b 11“‘! ﬂ;ﬁ?& ﬁ:&ﬂm r;ﬁ%lza%: E 1§37
:*! Tk ﬂﬂ“ B“ULF.F.
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and Tormula (2,11 follows by renaming pl to p inthe first ievm and phserving that the rest of the nght
hsansd side is the sum of all patural nembers from | up to =i ¥ %) - |
Formula (2.1) gives an expression of £2{x) in terms of the peime counting function m s 1, which van b

approximated using the prime number theorem [21] as

i -u.ll-'ﬂl:I#} it
where n E M and
& (Em)
Using Londau [ 15, §56]. we can rewrite equation {1.6) for any integer n € N as
E.I- [T I-..--'lr:--[;i;} 24

where we use the little o asymptotic notation [5), as opposed to the big O ssymptotic motaticn used in
the prime number thearem (2.2). First we use this result to npproxsmate ihe sum on the right hund sade

of equation (2.1)

Lemma 2.2. Lee n € M and anix) be defined by (2.3). Then we have
bl B U H B =t

Proof. Uising equation (2.2, we have
=AY E 50 EHE - E e

where ¢ > 0 s a constant, Equation {2.5) then follows by estimating the right land side by
carant! 1 Floagflog «]
where the last equality fodlows from equation (2.4]

2.1 The first two terms of the asymptotic series for m2(x)

Using (2.5 for n= 1, we gbtin
':'_'- rl:i} y ._1_::; F 1-1.ll LLEL} .r-l:':':l’:_"]

Using Landau [ 15, §56]. we can rewrite equation (1.E) for any integers i € M andn € Kas

= ik r (=5 J
3y i WLl i e "'I:

T

1 =
I—u'-"_-:; 1271

We will use this to prove the first thearam of this section.
Theorem 2.3. Let M be the Meissel-Mertens constant defined by {1.6). Then

rhogllsgori r o
=T " T J l:hu

:I (L]

Proof. Using equations (2.1, (2.2) for n= |, and (2.6), we obtain
Ll S Lt ls)l =

Wi have the following identity
i r L kwp |: bz g }
pihgs = hogpl  p g §pikss - keipy

Substitating the lefi hand side into the right hand side. we obtain, for any natural number n € N, that

» a o

bes tyfemny . () A
plkwi - Ewp _|||-|.‘J LEER il — by sl
[

Summing over all primes p =V x , we get

¥ et L £ mn DA

Eoch term on the right hand side can be evaloated using squations (2.4% amd {270, wth oi 1§ accuracy,
as

'ﬁ'_""'_l.“‘_ T o P T Ll_-ﬁlll-ll i

where f[n) is a decreasing function of n satisfying fin) =+ 0 as n — =, This can be deduced by
applving equation {2, 7) (o the error erm

11000
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™ R | _—_—
=1 T T L &

Since we hove

I
ok Eru'

i fim] =L CUR T

equation {2,107 implies that
L g xr
.'_.'7“["“‘ — log pb

Substiltting into equation (2.9), we obtain formula 2.8)

2.2, Asympiotic series for the counting function of semiprimes

To derive formulas for all terms in the asymptotic series of 7, we (irst define an auxiliary seguence

of numbers gn forn € N by

: }_""'_I' b w1 Y Huls

Then gn is an increasing sequence of rational numbers with the first few terms given asql = 0, g2 =
1.q3 = 5/2, g4 = 296, q5 = 103/12 and g6 = BBV/60, which satisfies the following identity
Lemuna 2.4, Let n € N and let gn be given by equation (2.11). Then we have

.
g jn ap= 0% N
= = + b 3 A
i

e m—1

= logileg £« M o+ w1}

Proof. Cumid-::ring_lhc binomial szmes
il --'-l.rE{:*:}l'. fa £ -1, 00

W Can rewrite it as

T-(u.ri:]F:[l—r'l""—l_i”_nl

szl

Inegrating, we get

E:l:-';) E—'HII-JH;&:‘:"

1 i+l
which holds for t € (—1, 1), Substituting t = 1/2, we obtain (112}
We will use Lemma 2.4 in the proof of the following theorem, giving the asymplotic series tor the
semiprime counting function w2(x).
Theorem 1.5. The constants Cn appearing in the asympiotic expansion (1.5) are given by equation

{1.7jfornENand as C0=BO=Mforn=10.
Proof. The case n = 0 is studied in Theorem 2.3, which states that O0 = M. To derive squation (1.71.
we again use formula (2.1) from Lemma 2.1 and approximate each term using the prime number

theorem (2.2). We need to analyze sums of the form
Pt ie-E e

e—
j -

o I--l.r g~
Using the binomial series on the right hand side, we gel
i o g 4 O | = M
Substituting x 2 for x, we obtan
i L[.|I]:Lh-rF"+ b
To estimate the sums over primes on the right hand side, we apply the result of Rosser and Schoenfeld
| 18, equation {2.26)], which can be formulated as

o= | hapl'  igal &
L* bagibiag 51 + Egla] :'ET —— + L

where the error terms Li(x) are defined by -

£ ﬁ‘w PN
¥ » hfj"n. “'@“‘ 3 \ﬁ&
L
e, wﬁiﬁ\ﬂ:‘*ﬁ“‘. 1
4 E tﬂ““:“lia
Tl i3 v

x -~
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i L | ey,
2 L]
CHC T
f |
. | 1) '.:f'."!‘l s Ny STTR. |

Lsing this notation and identity (2120 in Lenmma 2.4, we rewrite expiation (2 159

w2

Lising the inequality (1,13, there exist conatants d1 and d2 such that

1 = an LN
1
=

whene we define (note that we allow the second argumed 1 be = i this de faitson)
fin, 2y =y r,m.r e LT -
3 W

l."hﬂ-ﬂﬂ‘[ E N. Our goal s 10 use (2.17) 10 estimate the rate of con ergeree of the s an
hand of equation (2. 16) To do this we first observe that, for 1 > [, we have

& ey a8, Tas In &
T |, T s T e

L-'n_ng inequalities (2.17) and (2.18) and assum
series on the right hand of equation (2,161 as

Lhe Tugin

ing log{x} = |, we can estimate the remaimder of the

e 1 =

= il |ty — = B4 W
Since all three sums on the right hand side converge independently of 1, we deduce that the remunnder

i of the order O {bog ) —(T+1 1) Therefore, equation (2 |6) beconies

= 1 x S O | | T

Thus means that an asympiotic expansion of Snix 2 4 in temms of negative powers of fog & s gnen

ﬁ_llt sum of the _u;rnl-nmi_t sefies of terms in equation (2.15%, The same s troe fos Sg% 1 e eguakion
12.14). Thus, wsing equations (243, (273, (2.1 angd (2,14, we obtan
o

A Yo Ay Lt | A
TN § =

" W }.:II' i : Ll ]
Using equations (2.3) and (2 41, we have
o =] A b s

- where we used the definition (2.13) af SHAl fo gar
notation B0 = M, we obtain

L i bt g
¥ T L PP ot

bl ] o=, = - ‘=

Thus, using formuala (2.1) and the
i 1.5%, where we hawe

o h'[q—..i—t‘!'é‘] . Tl T L P

the second equaliy. Using equation (2 1% aml

prime nusmber theorem (220, we obtan the ANV IPIOLL ¢ pansson

This can be further simplified by asing definition (2,111 of gqn. W et

T s % I R
= o ¥ L

== . —

Subtracting the first and the third sum, we obitsen (1.7
!_, Computing the constants
In this section, we use a fa CONVETRINE sends 10 determine the

result, of the constams Cp given by equation (1.7). The §
_ . Tk st ¢
vudied Meissel-Merens con .

vilues of the constants B aiid, av &
onstant, BO & CO = M, i the well.

. stank, 50 we will focus on constants Bn in the e n > | Th ¢ hgen
defined by equations ( 1.8) or 12 7). which can be rewnitten gy : B

" IE -_ -_.. | - |.-|'__ ._I. - |I = ___/

» e [*] ‘
WU s wh o
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Wr ket pve i Bupammiali Bor esalanting Wi on o compaen, we wse e g sebi et | FX] debied Ty

i "| ! [T P

]
[niterentiating equation {12, we get e Toonuda Toi the n-th desivative of the prme 2ot fun i i
ol ! e R e R il
¥ L3 L. ] T

I e gevine st function Ps) con alsa be relnted o e iemmnn setn function Qs) theough the fomala
121
Mis) }ilill_llhhlhli.” lim =i G0 wi
- -

whore pimd is the M oobios Tanction. Taking e devivative of onder ool s espeession, we obtinn

I-. as K
P e :L_J-Iill" ! {" } fial
I &
Substitting into (44, we obiain
e SEUU WD D T B W2 "™

Uliing dnbegeintbom by puirts, we abilain
"l ! 1] LT T
|. i e b |'“ :]

- o
Phis, ihie second st o Dhe right lad side of equation (845 eon be spproxinated by

X l.. |.|-.|.-- i |..I|l|. |,"i.-ln"""

Subwiitutang bndo equntion {340, we pel

3 ok L 1-'q-|"., ¥ :..IH__ 'II_I": '|.I |.:I K

Twking tve limit o s~ 1 and sobstituting into equmtion {3,1), we obiain
8 ST A TR T Rl | i

T I ]
LI b T il

R T ]

[T TR TEE T
PR e

§ T T
' R I o L
i v b L L LU )
T T

D o =

| P T R e B SR TLR T B
1 Ly e i | FETRLL N . e

Table |. Tubde of consants Bn ond Cn, for m=10, 1,2, 0., 10, defined by equations (270 and (1.7,
which appear in fve asymplotic expansaon of a2(x}). The values of constants Broare compated Ty
formula {355 using the Loures series (380 The values of constants Care computed by cquution
P17 _ . o

wisere the first tenn on the right hond side is a quickly converging series and the Timit in the second
ter can he evalusted using the Laurent expansion of §fs) aromnd s < 1, This is given by

(] I lii—”'1|a in"
o " ! I |||' ) .

whisre the Stieltjes constants yoare eompiled o 2 sagnificant digits in [3] Then, the Laurenl
e aprrivsion ol the lapparathimac derivative [4] wl ihe Ricmann zeis funciion is

: ) - Tili Bi# | " Vs 15 1
[t wws o aiy :| il 5
Constants Bn compated by formala (3.5 using the Lourent senees (00 ane presented in Table |, Once

we know constants B o the desired accuracy, we can use equation (1.7) w0 calculute constants Cn
They are also presented in Table 1 to 200sigmificant digits. '

L1l

P RINC e

3
)
®

! u LN
3 ﬁrﬂm:ﬂumuﬂlrh;wr-'ﬁlk .
' 5 meakagan Sl belinet o
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4. MHscussion
In this paper, we have studied the hehaviour of the semiprime counting functon a2{x]. whad s 3
specinl case ik = 21 of the k-almost prime counting function nkis) [ generalise tw presented reskibis

o the case k > 3, we need 10 first genernlize the couttang Lemma 2.1, Usimg the inclusian-exa |ssai
principle, it is possible to deduce the following counting fermula

bR L R S ,{F:F' ':| ik i

2

where we define function md{x) to be identically equal to 1, e mix) = 1, and the sum over pl
, < pi < Yk x means thal we are summing 1-1mes aver all primes sptislying the given coanclatio

Substinating k = 2 into equation (5.1}, we obtain

- I i i
bl h%’,:'{m} m}j L;“(mm}

Using ®0{x) = |, we deduce equation (2.1}, Thus, equation (3. |} provides a generlizateen of equatian
(2.1}, which expresses the k-almost prime counting function zk{x) in lerms of the counting hinctions
alx). ®2(x), . - . . wh=11x). It can be inductively used 1o derive forms of coeficients of pelynamials
Pk in the asympeotic seres (1.4), In additiom 1o constarls Bn and Cn, cerinin new constmnis will
appear in such calculations, including the iconverging) sums of the form P p (log p) ip =f with L = 2
and | € M. For a detailed discussion of the asymptotic behaviour of these sums for [ = 1, see Axler {2]
Substitating n = A{x) in [2, Theorem 5] gives a different expansion for the sums in (1 8). which may
be further examined using the prime number theorer. There are, also, other possible approzimations
far mikix). For example, Erd os and 5 'ark’ozy [ 10] prove that

P

il

L B d 1
for same constants o(8) and c. Cther approximations, relating the function ak to some sifer products
gver primes are poasible to oblain, as explained in [21]. Functions wkix) and £2(x), used in expansion
{ 1.9, count the prime divisors with their maliplicity. Another possible generalizution i (o invesliike
the relnted functions Ni(x) and wix), counting prime divisors without multiplecity. That is, functions
Nk(x) and esx) are defined to be the number of natural numbers n < % which hove exactly k distine
prime divisers and the number af distinct prime divisors of x, respectively. Finch [ 11, page 20] shows
ihat
'_:-:__.-.-\. o b 1 HLE PR tl:. i .E.::J}'L—_I_r

which has the higher order terms in the same form as in the exgansion (1.9). Using the prime numbes
theorem, we also observe that MI(x) = r (x) = 2 { A+l v x)+ .= lix) admils an sclemical
asympiatic expansion s n(x). Delange [6. Thearem |] and Tenenbaum [21] obtained the asymplotlic
expansion of Nkix) in the form

Nilr) =C 5—':%‘ (14 -::r[u..,m-“-'"jj i
whereQnk are polynomials of degree k — | Here, the expansion is similar to the expansion (1.4} fo
xkix), but the polynomiale Pnk and Unk are different. Results about the leading terms ol
polynomials Qnk and about QUK have alsp been obtained, as in the case of ak, Several dafferent
approximations for Nhkix) ane also possible to derive, as shown in Tenenbaum (28], who points el
{hat the Function Mk is easier to analyse than wk, for larger values of k, relative 1o logilog x). For
example, the folbewing holds uniformly for x = 3 and (2 + 8) logllog x) =k <A logllog x):

1 (1 o )

where A 0,0 < &= | and C = 037865, Similar pesults, but for larger values of k, ;

for funclions mk as well [ 16]. i = of b can be ehtaned
Acknowledgements. Authors would like 1o thank Julia Stadimans f 1 i
deksivi el el i for helpful conwments during the

Yilr) =7

102

Scanned with ACE Scanner



International Journal of Early Childhood Special Education (INT-JECSE)
DO 104804 7/intjecsa/v 1 212,200 191 155N 1308-5581 Vol 12, lssue 02 2020

5.CONCLUSION o _ | z i
Sudying the counting function of semiprimes offers important new perspectives on AUMTCT Tery

: : : : Bl

tw uses. Semiprimes, which are prime number products, are important nomany arcas o
ﬂ‘n‘r;mics and cryptography. The behavior and characteristics of the counting function, which
counts the semiprimes up to a cerain value, have been examined in this work,

According 10 our investigation, there is a growih trend in the counting function thast is closely related
s the prime number distribution. We beam mors absoit the -:I:s_u'lhnmn and frequency of .*_irrl_uprllT.l::*:
across & wider range by analyzing this function. Applications in cryplography. whire semiprimes e
unilized for safe key peneration and encryption technigues. peed a prosp of this concepl

The study draws attention to the asymptetic behovicr of the counting r'urf"‘i":f“ amed 115 link 1o ptr:-“-.m
number theory, as well as the mathematical principles thal underpin it The findings -'cn=:
ramifications for strengthening secunly prowcols in cryptographic  systems and  optimiang
sermiprime-based algorithms.

pd computational

. : o fimg fumction o
lssues like the need for effective techniques Lo compule the counling improving these

complexity are also discussed. Subsequent research need 1o concemnrate on
algorithms and investigating other uses in number theory and eryptography.

mies Improves our understanding of _hn:h
emphasizes hok cruchal sEmIprinmes
far theoretical exploration

In conclusion, learning about the counting function of semipsi
their mathematical charcieristics and real-world applications. 1t
are 10 confemporary cryptography techniques and opens Up new JVERUES
and computational method optimization in the futuse.
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