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Depletion of smoke By Smoke Free Tower
Mandar walker, Amit Sane2' Pratham Sagar3, vaishnavi Swamia, Kajal Saids, Asst. prof. ShalakaBarshetty6I 2' l' 4' 5' 6cenba 

Sopanrao Moze College of Engineering, Balewadi. Pune-41 1045

Abstracl- The ever-increasing population has causecl
increa.se in overall pollution. As in urban areas the density oJ.
population has increased considerably. ln order to overcome
this problent, y)e are attempting to make smoke .free lower.
Thi.s tower mainly works on ionization process. The type of
gusc.s ./itund are carbon monoxide, VOCs, particulqte mutter.
Thc negutive ion generator helps in depleting the smoke
generator. Smoke free tower mainly helps in decreasing
cordiot'asculqr diseases and qsthma., etc. although the
intention of this paper is to reduce the smoke generated due to
y(.lttot' uir pollution. The reseutch sugge.tts thal adequate

ernntent regulation, public au,areness.We are planning lo
inve,sligcttc the ion concentrqtion accctrding lo the prcsence o/'
L'igurette .ymoke in the room and according lo the change oJ'lit
cigarelte distance f rom the supply of ionized air.

Ke.ywords- VOC's - Volatile organic compounds, ionization,
negative ion generator. smoke.

I. INTRODUCTION

Indoor air pollution is the pollution which is been
produced from the household products such as lightning of
candles. dhoop & incense sticks, wood & coal burning, gas

stoves. heaters, fire places and chinrneys. lndoor air pollution
sources that releases gases or parlicles into the air are prirnary
cause of indoor air quality problems. lnadequate air ventilation

91n increase indoor pollutant levels by not bringing in enough
door air to dilute emissions from indoor sources and by not

carrying indoor air pollutants out of the area. Indoor air
pollution contains gases like carbon monoxide, Parliculate
Matter. Nitrogen Gas. concentration of rnany VOC's (volatile
organic cornpounds). The main motive of our pro.iect is to
deplete the smoke produced due to indoor air pollution using
Smoke Free Tower Dutch designer and architect Daan

Roosegaarde has visited the capital of China -On July 20 15, he

and his tearn of expefts have created the Smog Free project

and launched their idea at the Kickstarter site. In their
presentation. they promised to build a tower, which purifier
the ail fl'om the smo_q in the area. After being filtered. the

clean air is returned to the environment without the smog
pal'ticles. Furthennore, instead of throwing the waste back in
the environment they decided to transform it into beautilul

.iewelries and use it as a reward for the people helping them
funding their idea. After only about month, they managed to

do both gathering all themoney needed as well as building the
first tower in Rotterdam

II. METHODOLOGY

Dste s,olL'Btioa, analysis

),!od el araknrg

tl
. 
j i. 

"

Experi.rueatal rr.ork,,' testir.g

ll
J-.'....;,

Eesult

Conclusion

III. IDENTIFY, RESEARCH AND COLLECT IDEA

Nlaterials used:

Use ofcardboard is done for construction oftower. A
negative ion generator is used for elimination of smoke
particles using ionisation technique. The smoke is sucked
inside the tower with the help of exhaust fan installed inverted
position.
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Recron Fiber
Bhavesh Sapariyar, Kishor Bhandare2, Suraj Shinde3, Shardul Mahajana,

Pramila Panchals, Pahul Hodge6

B.E.Student,DepartnrentofCivilEngineering,GenbtrSopanraoMozeCollegeofEngineering,Balewadi,

Pure, Maharashtra, Indial2'33'5

Professor, Department of Civil Enginrerin- Genba Sopanrao Moze College of Engineering'

Balewadi, Pune, Maharashtra, India6

ABSTRACT: The significance of the utilization of fiber for the fortification of composite has increment amid the most

recent six years as a mix of high quality soridness and warm obstruction. The quality atfibutes of the solid (M25) were

utilized with fluctuating level of added suustances was worked out giving certain extents.by including Recron fiber in

the level of Yoh,lo/o, l.5o ,2ohto the solid Ui"ra *a changes in quallty, quality.get.increments and functionality

parameters were conside."i. A, of now, 
"on.."i. 

i, un adaptlable desigrring material utilized n the greater part of the

structural building sffucture, so signrficant consideration is takcn for iipro-ving the property of cement with particular

to quality and sturdinesr. Rl"ron3-, potypropyi*e monofilament, discrete, inJgulai short irUer that can be utilized in

cement to conhol ""j;p;; 
ur.ur.r. lt uoaitionutty exhibits the- consequence of research about the mechanical

properties of fiber utilizing quality just as snared steel {iber accessible in the area' compressive quality of 3D squares

were found on the 7th,l4th and 28 Aays *niJ*u, iir"or"r.,r that expansion of recron3s fiber effectively affect thc

mechanical ProPerties of cement'

KLvwoRIlS: Recron3s fiber, strength, properties of concrete, arrest cracks, etc

&rnbe

present days since low openness of regular assets, the common Portland bond and normal sand is being

utilized quickly on the planet, due to developmeniof ventures, private structures and other cement based structures 'So'

the generation and use oi..r"n, ana sand rru, i".n qri.lry .*p*a.a, So because of that parcer of warmth is produced

into the environment because of hydration 
".ri"i,y 

^"r 
concrete.. .Fiber 

strengthened cement is concrete containing a

consistently conveyed inegular short fiber which b'itds its auxiliary honestyl It contains short discrete filaments and

arbitrarily situated. s"-aili""rporate steel filamentg manufact'uid filamints and characteristic filaments (coconut

fiber) each nay Iluctuate u, lnai.ut.a uv trrei, inalric*t prope'ty' Moreover, the character of fiber strengthened solid

changes with materials, geometries, disseminat-i-on, iir"-,lon, densities. Fiiaments are nomrally utilized-in cement to

control breaking because of plastic sr'inkage ;;dil;g shrinkage. They likewise diminish the penetrability of cement

and decrease seeping of water. Au the *or.-u, # llte minia'lurized s.ale stands, for example, those utilized in

customary composite materiars have been ..;;; ;r,g the. solid blend with increment its strengrh, or capaciry tc

]lR$sT

2s,!.13,
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Artificial neural networls (A|INs) commence as a

new tool for analysis of the fuzzy g€otechnical
problems. The attractiveness of ANNs comes fiom
the information processing characteristics of the
systgm, such as nonlinearity, high parallelisnr, fault
lolerance, learning, and general izalion capability [ 5.1.

This technique allows generalizing from a training
pi'tern, presented initially, to the solution of the
problc.,r, Once the network has been trained with a

sufficient number of sample data sets a nerv input

6enbr

Soil Deformation Prediction in Tunneling
Using Artificial Neural Networks: A

Review
Shilpa R, Mahajan#1, Sonam Agrawal*2,

Depaflment of Civil Engineering, GS Moze Co!lege Of Engineering,
Savitribai Phule Univer"sity Of Pune, Maharashtra, India

I shi I pamahajan I 47@gmai l,com

2agrawalsonam3 2@gmai l. com

Absrroct - I\'lodr:rn lndie's public trxnsport landscrpe is

u'itnessing n significant change rvith major cilics gctting
mctro rril projects. The rapid grorvth of urbrn arcas
hrs led to rn inc'ease in the number of tunnel raihvays
lha( underpass existing infrrstructurcs al shallorv
deplhs. For safe construction in compler urbrn
environnrents, rcnchlcss tcchnology is actively
undcrtaken lo avoid intcrferencc rvilh clisting
structurcs and avoiding rc-routing of traffic. ln thc ptst
fmr dccadcs, as I nelr tool for anllysis of lhc tough
gcolcchniral prohlcms. artificial ncural netrvorls
(ANNs) halc bccn succcssful11, rpplicd to irddrcss I
numhrr of cnginecring problenrs, including
rJeform*lion due to tunneling in vtrious lypes of rock
mrss. IJnlikc thr classical rcgression mcthods in rvhich a

ccrtain form for thc approximation function must be
prcsumcd, ANNs do not rcquirc the comptcx
conslitutive models. Dur to the hctcrogeneity and
nonlinearitl, of thc rock mass, thc prcdiclion of the rock
mess deformntion in (unneling i.r indispcn.stble for
optimiz"rtion of the tunncl cons(rurlion tvhilc
simultancously obscn,ing the srfety requirements. For
lhis purposc. ,ANN hrs been succes-sfully rpplicd in thc
dcformation prediction and displlcement back analysis,
n'hich secrns to havc good potential of time-saving lnd
cosl-rffcctivcness.'f his papcr rcvicrvs the slatc-of.Ihc-
art of the lield of ANN technology in tunnel
pcr{ormrncc prediclion. '[his study should be helpful
for lunnrl asscssmenls for upcoming metro railnay
prrrjects in major citics in lndia,

Xc"yteortls- Artifici:rl Ncural Nehvork, Tunne ls, Back-

Proplgrtion, Ceological factors

l. l. lntroduction i
2.

Defornration prediction of the rock masses is one of
the major subjecls in determining the stability of lhe
underground excavalion projects. Recently, the
tunnel construction is cxpcriencing a very rapid
grounh in the complex geological formations and
especially in urban areas where the low construction

Yolurrre XI, Issue XII, Dece mber/20
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depth and the external loading from the buildines
increase risk conditions Il]. When such conditiois
are not recognized prior to cxcavation of the tunnel
however, construction delays and incrcase .fUrir,i
might occur. Therefore, reliable prediction of the so'il
deformation around the tunnel is crucial for
preventing project setbacks [2].
Cenerally, to some extent, lhe engineering mechanics
behavior of tunnel rock masses, consisting of the
deformation and failure mechanism, is neither
clarified nor readily predicted, by designers and
engineers, due to the uncertainties in the geotechnical
environments, the heterogeneity of the rock mass,
and the deficiencies in the rock mass support
interaction prior to construction, as shown in Figure
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irB.p,s.
1{ffi^ |
rt{!*,,.tehdrr"qt'qqs,.

I

#%w'f,ffi:ffiJll"u*i;"ou'

No:1174



.f oui'nal of [nte rdisciplinaw Cvcle Research

-tt

ISSN N0: 0t)22-194s

Soil Deformation Prediction in Tunneling
Using Artificial Neural Networks: A

Review
Shilpa R. Mahajan#1, Sonam Agrawal*2,

Deparlment of civil Engineering. GS Moze Cc!!ege of Engineering,
Savitribai Phule University Of pune, Maharashtra. tndia
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Abstract - Modern India's public transport landscape is
witnessing a significant change with major cities geiting
metro rail projects, The rapid growth of urban areas
has led to an increase in the number of tunnel railways
that underpass existing infrastruclures at shaltow
depths. For safe construction in complex urban
environnrents, trenchless technology is actively
undertaken to rvoid interference with existing
structures and avoiding re-routing oftraffic. In the past
few decadcs, as a nelv tool for analysis of the tough
geotechnical problems, artificial neural netrvorks
(ANNs) have bcen successfully applietl to address a
number of cngineering problems, including
deformation due to tunneling in various types of rock
mass. []nlikc the classical regression methods in which a
certain form for the approximation function musl be
presumed, ANNs do not require the complex
constitutive models. Due to the heterogeneity and
nonlinearity ofthe rock mass, the prediction ofthe rock
mass delbrmation in tunneling is indispensable for
optimization of the tunnel construction rvhile
simultaneously observing the safety requirements, !'or
this purpose, ANN has been successfully applied in the
deformation prediction and displacement back analysis,
which secms to have good potentiai of time-saving and
cost-effectiveness. This paper rcviews the state-of-the-
art of the field of ANN technology in tunnel
performance prediction. This study should be helpfut
for tunnel assessmcnts for upcoming metro raihvay
projects in major cities in lndia.

Ke1,w6r7t- Artificial Neural Network, Tunnels, Back-

Propagation. Geological factors

l. l. lntroductioll ',
Deformation prediction of the rock masses is one of
the major subjects in determining the stabiliry* of the
underground excavation projects. Recently, the
tunnel construction is experiencing a very rapid
growth in the complex geological formations and
especially in urban areas where the Iow construction

Issue XII, Decenberf
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depth and the external loading from the buildings
increase risk conditions Il]. When such conditions
are not recognized prior to excavation of the tunnel,
however, construction delays and increase of budge
might occur. Therefore, reliable prediction of the soil
deformation around the tunnel is crucial for
preventing project setbacks [2].
Generally, to some extent, the engineering mechanics
behavior of tunnel rock masses, consisting of the
deformation and failure mechanism, is neither
clarified nor readily predicted, by designers and
engineers, due to the uncertainties in the geotechnical
environments, the heterogeneity of the rock mass,
and the deficiencies in the rock mass support
interaction prior to construction, as shown in Figure
l.

;;:..-*:-:i:;;x:i:.*'*.,+r i l

, :,1 Jx*|.,n,*.;,d\,if.

.' J:, *__*-,, ,

'..**Tj::a-.",*,1, {,ffi,'
Figure l: Underground works system frame.

Artificial neural networks (AlJNs) commence as a
new tool for analysis of the fuzzy geotechnical
problems. The attractiveness of ANNs comes from
the information processing characteristics of the
system, such as nonlinearify, high parallelism, fault
tolerance, learning, and generalization capability [5].
This technique allows generalizing from a training
p.,lern, presented initially, to the solution of the
problc,.... Once the network has been trained with a
sufficient number of sample data sets a new input

ffi
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UTILIT-ATION OF WTP SLUDGE II{ BRICK

MANUFACTURII\G
Rahul Hodage. 
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' "- :::::'i::r:x;t*ri : ; ,-': ', "' 
"'

ShreYashbirosaleB 
gsbG gmai Icom

3studenr, Genba ..il;a::"::::"::ffi:i, lLL'n'^eerins

Abstract_ The present study investigates the possib,ity of using- wa:r 
-tr:ament 

plant (wrPl sludge from Pimpri chinchwad

(Maharashtra, rnr,ia) as ;;#'.;ffi,,:1".-:::J"1fi:ffX,fi;il:ili'.:"Ili#*".::,ffi*:J:1,'J;l;?:i'il'::;
incineration or the wrP.l,ag" i' necessarv'"-::l::'.,".TllTt:,$-'"Til:ilil'Hil;;;i$ ;' *]" materials in hand moulding'

ilil:""ffi:H:[TTirl','.'J-':l'"J:"iiffittiil:,l'*"'.'*.*,1.Js:l'J*fJr'{""'ffih*t:;':'r*"1*
compressive strensth , *r,.i "i.".ption 

and effrorescence test' Satisfactorv 
:":,ffiil;;i.,i;il;r. oi th" most important kev

;ffillj:.s,;:ifiiiiT]#iffiJ,"*l;u*i*i*l.;,:T1ffiil''filT#Iiillffi"*"""'in"usefurpr'duc'is
that can allcviate the disposal and tn'ironmental problcnrs'

Ktwartls. Water treatnent plant sludge, Clay bricks, Waste recycling, Characteristics of sludge, Tests on sludge.

l. l\Ilt)Dtj(,,noN

All .water treatment plants, generates slutlge: a water- treatment plant is considered as treating of water' During the treatment

to the water, some amount or semi-sorid *i;i. " ,""i":1 *1::1* "Jr"rlfflflXiJ;'r::::I.TtiiT3'ilffiX

fffilJ#'iTlJ'L*;;;,n":rru";:xJffill::'i'fl::t':';'T#ii*"'J:il;Tni*::m;;::Jli:'*"
of srudge i... rrrpurutirn- oi or,"o, from ,rudgerii,r-0r"r.., provides un utt.,,uti" for clay or any other material used for bricl

making.

tn&*xrlr
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Abstroct- LCCA for the Road - lt is the proces-s fOt -.
determining the total cost of road payements inctuding initia!
construction cost, operational and maintenance cost. Tp?r-.._-
reduce the tifc cycle cost of road pavements it is necess#yloii 'i ''*.

deal with the initial cost and need to tearn preventive
maintenance of pavements. The proper imptementation of
preventive maintenance techniques for road pavements ciln
extend the life of a pavement structure in a cost-effective
milnner. Different Researchers in the field of road
conslruction have found that Economic and Sensitivity . '-

Analysis can be used as methods to analyze LCCA results
found by NPV and IRR with different affecting input
parameters. This paper describes the procedure ofestimation
of different costs required for LCCA of roads, and also the
ntethodology of LCCA is being described with suitable roarl
rlata.

lntla;t Tcrms-LCCA of roud povements, prcva:ilite
mainlenonce, NPy, lRR, maintenance cosl, user cosl

I. INTRODUCTION

ln aw economy transport infrastructure act like a baseline
to ensure continues smooth flow of movability of public and
_9oods as input and output from all economic sectors
Roads are among the most important public assets in all
countries. Road inrprovenrents bring immediate and
sonretimes dramalic benefits to road users through
improved access to hospitals, schools, and markets;
improved comfort, speed, and safety; and lower vehicle
operating costs for these benefits to be sustained, road
improvements must b followed by a well-planned prograln
of maintenance
l-CCA is a process of evaluating the economic performance
ot'a structure over its entire life.
I-.CCA is especiallv useful when project alternatives that
tirlfil the sarng pertbrmance requirements, but differ with
respecl to inrtial costs and operating costs, have to be
compared in order to select the one that maximizes nct
savings.

LCCA for road is required because roads, and means of
transport. make a crut'al contribution to economic
development. Poorly maintairrcrl roads constrain rnobitity,
significantly raise vehicle operating costs, increase accident
rates and their associated human and propertv costs, and are
needed to be deal.
To reduce the overall cost of the road right from
construction cost to its repair cost the high quality maliril!
constructions with regular preventive maintenance i
required "Preventive Maintenance: Work undertaken

. preselves the existing pavement, retards future
deterioration, and improves the functional life withour

i ., substantially increasing the stmctural capacity
i'Neglected roads steadily become more difficult to use,

resulting in increased vehicle operating costs (more frequent
repairs, more fuel use) and a reluctance by transport
operators to use the roads. This imposes a heavy burden on
the economy: as passenger and freight services are curtailed,
there is a consequent loss of economic and social
development opportunities

II. DIFFERENT COST OF LCCA OF ROAD
PAVEMENT

Tr.r'o groups of people are affected by Roads with respect
nroney, the first group of people is of
organizations/institutes constructing and maintaining roads
and thc second group ofpeople is people using the roads.
So we need to deal with two costs incurred first is
construction cost and second is user cost.
l. Construction and Maintenance cost (C&M cost)
(Direct costs) includes the following costs

r ReconnaissanceSurvey
o Traffic Surveys
r lopographic Surveys
. Soil And Materials Investigations
o Geo-Technicallnvestigations
. Carrying Out Hydraulic Surveys And Hydrological

Studies
. Land Acquisition
. initial construction
r rnaintenance cost
. rehabilitation costs

2. User Cost includes the following costs (lndirect
costs)

o Vehicle operating costs
. User delay costs
o Accidents crst includes both for fatality, non-fatal

injury, and property damage only.

III. COST ESTIMATION PROJECT

l. The rates of various items of construction work have
been analysed as per proccdurc laid down in the
,.MORT&H

Revision) and
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INTRODUCTION
Concrete is a composile material made up

ol'material-s like coarse totals installed in a

framcwork and bound together with bond
or fastener which lills the space between
the particles. Bond is the most critical
material in development industry as it is

utilized at various phases of development
as morlar or cement. The large scale

production of cement adds pollution to the

environment. Each ton of Portland cement
production results in about one ton of
carbon dioxide into the environment.
Along these iines. it is important to locate
an option for bond. One such option is

srnaller scale silica, which is a result in the

crtation of basic silica or compounds
containing silrcon. The most valuable
elnplol,mgnls of silica smolder in cement
are on the grounds that it is an extremely
responsive po'tzolana, A.ddition of fly ash

tgi

ioumal of Recent Activities in Infrastructure Science
Volume 4 Issue I

to concrete enhances it properties and

reduces the use of cement as it can replace
a part of total quantity of cement to be

used.

OBJECTTVE OT THE STUDY
The main objective of this experimental
study is to find strengh properties such as

compressive strength, tensile stren$h and

to deduce optimum dosage polymer

styrene-butadiene rubber (SBR) latex for
concrets made of cemgnt, sggregatos'
polymer, silica fume, fly ash and super

plasticizer.

--lw

Experimental Investigation on Polymer Modified Ternary
Blended Concrete

tYittavak B. Kulkarni,rVishol Pttrchol,JDhananiay A' S- t:'-lssistanl Pro/essor

D€Porment of Civil Engineering

;enhct St;panrao Maze Cot\ege of Engineering, Balewadi,-Pune,,Mahorashn'a, htdia
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Abstract
Researc,h in the field of concrete has led to the development of various new lypes of conyete
which are superior to conventionol concrete wilh respect lo slrength and durahility. One
.such type of concrete is the poll,mer modified toncrele, in which polymer is added ta the
concrere during the mixing .stage af the ingredienls of concrele lo modify its properties in
fresh us *'sll u"- in its harclaned statc.'fhe main objective of this experimental study is to
inv(stig.tte the befu-'iour of p{tlysnu modified ternary blended concrele with varying
pcrccntages o./ ptlymer in it. D(ftrent p(rwntag,es of silicafutne ore replaced and polymer
uddition are .studied us 8%o, lZYo and 0%, l%, ?%,, 3yo, 4%, 5%o, & 6% respectively. Quantity
o/ fiy ash rcplaced is 30%. The investigation carried CIilt in this wark shows that the addition
af polymer modifed ternary blended concrete with 8% silica fume (cement replacement),
30% fiy ash (cement replacement) and 3Yo styrene-butadiene rubber latex polymer is
\tronger thun polvmer modi.fitd ternilr)! blended (PMTB) concrele made with l2% silica
fumc (camant replac'entanl), 30%r f'|,t, ush (cernent replacenrenl) and 2%o slyrene-buladiene
rulthar lute x polymcr.

Kcywords: Compressive Strength, Fly tr.t\, Pozzolana, Silica Fume, Styrene- Buladiene
Ruhbcr Latu Polynter, Tensilc Strcngth, Ternary Blended C'oncrete
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MATERIALS A ND METHODOLOGY
Cement: 43 grade ordinarY Portland

ccment (OPC) was used for all concrete

mixes, The specific gravity of cement was

found to
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Abslract
Re:;eurch in the fie ld of concrete hss led to the developmenl af various new types of concrete
which are superior to conventional concrete wilh respect to slrenglh and durability. One
:;uch rype o.f concrete is the polymer modified toncrele, in which polymer is added to the
cilncrere during the mixing stage of the ingredients of concrete to modifi ils properties in
/ie.:;h u.: we ll u.,' in it.y harclene d :;tate. The n{tin objeclive of this experimentol study is to
in\:(.ttigate the befu"'inur o.f lxtlymer madtfied ternary blended concrele wilh varying
pcrLe ntuge:; o./ polymer in it DtlJbrant percentoges of silicafume ore replaced and polymer
o<ldition ura ,s'tudied as 8%a, l2% and 0%, 1%, 2%, 3%, 4ort, 5%o, & 6?6 respectively. Quantity
o/ fly a.rh rcplaced is 30%. The investigution mrried aul in lhis work shorys that the addition
of polymer modified ternory blended concrete with 8% silica fune (cement replacement),
30% fiy ash (cement replacemenl) and 3%r, styrene-butadiene rubber lalex polymer is
"\tronger thun polymer nodificd lerndry blended (PMTB) concrele made with l2% silica
filmc kemenl replacentent), 30% fiv u.sh (cement replacemenl) and 2%o styrene-butadierrc
r tt l>l>e r I u lex yxt lyme r.

Keywonls: L'ompressive Strenglh, Fly tr.t\, Pozzolana, Silica Fune, Styrene- Btttadiene
Ruhbe r Latcx Polymer, Tensile Strength, Ternary Blended Concrete
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INTRODUCTION
Concrete is a composite material made up
ol'materials like coarse totals installed in a

framcwork and bound together with bond

or fa.stener which fills the space between
the particles. Bond is the most critical
material in development industry as it is

utilizcd at various phases of development
as morlar or cement. The large scale

production of cement adds pollution to the

environment. Each ton of Ponland cement
productlon results in about one ton of
carbon dioxide into the environmenl.
Along these iines. it is important to locate
an option for bond. One such option is

smaller scale silica. which is a result in the

creation of' basic silica or compounds

containing silrcon, The most valuable
employments of silica smolder in cement
are on the grounds that it is an extremely
responsive poinolana. A-ddition of

18 r Page I

to concrete enhances it properties and

reduces the use of cemenf as it can replace
a part of total quantity of cement to be

used.

OBJECTIVE OF TIIE STIJDY
The main objective of this experimental

study is to find strengh properties such as

compressive strength, tensile stren$h and

to deduce optimum dosage polymer

styrene-butadiene rubber (SBR) latex for
concrets made of ccment, aggregates,
polymer, silica fume, fly ash and super

plasticizer.

MATERIALS AND MDTHODOLOGY
Cement: 43 grade ordinarY Portland

ccment (OPC) was used for all concrete

mixes. The ^rpecific qravity of cemsnl was

found to be 3
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Abstract
Research in the field of concrete has led b rhe development of various new types of concrere
which are superior to convenlional concrete with rispect to strength and durahiliry. One
such type of concrete is' the polymer modified 

"on"rn]", 
in which polymer is odded to the

concrete during the mixing stage o.f the ingredients of concrere b modify its properties in
lresh a's well as in its hardenecl :;tate. Thi main objictive of this u*prri*"rtil ,tudy r, o
investigcrte the beho"iour of polymer modifier) ternary blended ioncrere with varying
percentages o/ polymer in it. Dil/brent percentages oJ'silica fume are replaced and polymir
addition are studied as 8%o, I2% and 0%, l,%, zu, s,ir, 4%, 3%, s. 6% rispecrively. Quintity
o/ fly ash replaced is 30%. The investigation corried out in this work shows thar the addition
o.f'polymer nodified ternary btended concrete with 8% silica fume (cement replacement),
30% .fly ash (cement replacemenl) and 3%o styrene-butadiene rubber latex'polymer is
'ttronger than polymer motlified ternary blended (PMTB) concrete made with t2% sitica
.fume (cemenl replacement). 30% ./11, ash (cement replacement) and 2%o styrene-butadiene
rrr bltt' r lutex polymer.

Keywords: Cttmpressive Strength, Fly Ash, Pozzolana, Silica Fume, Styrene- Buradiene
Rubber Latex Polymer, Tensile strength, Ternary Brended concrere

INTRODUCTION
Concrete is a composite material made up
of materials like coarse totals installed in a
framework and bound together with bond
or fastener which fills the space between
the particles. Bond is the most critical
material in development industry as it is
utilized at various phases of development
as mortar or cement. The large scale
production of cement adds pollution to the
environment. Each ton of Portland cement
production results in about one ton of
carbon dioxide into the environment.
Along these iines. it is important to locate
an option for bond. One such option is
smaller scale silica, which is a result in the
creation of basic silica or compounds
containing silicon. The most valuable
employments of silica smolder in cement
are on the grounds that it is an exlremely
responsive pozzolana. A.ddit fly ash

to concrete enhances it properties and
reduces the use of cement, as it can replace
a parl of total quantity of cement to be
used.

OBJECTIVE OF TIIE STUDY
The main objective of this experimental
study is to find strength properties such as

compressive strength, tensile strength and
to deduce optimum dosage polymer
styrene-butadiene rubber (SBR) latex for
concrete made of cement, aggregates,
polymer, silica fume, fly ash and super
plasticizer.

MATERIALS AND METHODOLOGY
Cement: 43 grade ordinary Portland
ccment (OPC) was used for all concrete
mixes. The specific
found to be
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Abstract

The Vehicular Ad-hoc Networks means VANET get used to broadcast
emergency messages in advance to avoid trffic accidents and trffic congestion
between the vehicles. It is very important to deliver the emergency message within
right time and to the right/interested vehicles. Such kind of protocol is required to
get real time information of each and every vehicle on the road then will consider
the nearby vehicles and interested vehicles to broadcast the message within the
appropriate time. Thus we proposed the advance Message Type Recognition: A
Modified lVeural lrletwork Architecture with Emergency Message Transmission

Protocol in VANET. It worlrs on interested vehicles read acknowledgement and
will further update or rebroadcast message about the current situation on road
like trffic jam, accidents and alternative routes. It will help daily route vehicle.

Keywords: VA^lET-Vehicular Ad Hoc: Networks, Multihop Network, Position
Based Protocol, Shorted routing, Fasted routing

1. Introduction

In VANET safety communication is accomplished through two methods,

first is Periodic Safety Message termed as Beacon and second is the Event
Driven Message referred as the Emergency Warning Messages and they both
are being shared by using a single control channel. In this the beacon message

are the status messages that encloses the information on sender vehicle like
it's current position, speed and direction heading toward such kind of
messages and then these messages are send to the neighbour vehicles 10

messages each second. EWM- Emergency Warning Messages are generated

as a vehicle, when it identifies a potentially dangerous situation on the road.

These messages are warning messages that are transmitted to all other
vehicles that are travelling on the road with the intention of diverting them to

other clear roads. The distribution of the emergency message is carried out in
a broadcast fashion such that all the vehicles reside in the certain coverage
area will receive the alert messages. The emergency warning messages

(EWM) are usually generated from the source vehicle to all other neighbour
vehicles in order to reduce number of accidents by means of warning the

ISSN NO :2249-7455

drivers about the danfff;ffi safety network encloses the sensors and OBU-
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Critical Review on Pull-ln of Aluminium ln
Continuous Casting
R. S. Fegade, Dr. R. G. Tated, Dr. R. S. Nehete,

Abstract: This study offers a comprehensive review of the research articles related to the continuous casting for a selected grade of Aluminium alloys.Data were obtained from various..articles between the years of 1976 to 2018 in journals and conference-proceedings. Five categories have been
distinguished based upon the studies of casting surface defects, casting speed effects, mould parameters, thermal and heat flow and other continuous
casting.survey.. The most important defect produced is Pull-in of the cailing which results due to impropei control over solidification parameters. Many
researchers discussed the issue! of steel casting and rolling ingot defects such as crack, cold shut, run out, filter puncture and drag marks. Rare
research work was found on the Pull-in problem in the rolling ingoi of alumjnum casting. Researchers attempteO io solvL this problem Uy 6fO apfroactr
or by Finite element analysis approach for steel casting, but there is ample scope for-modeling to be deveioped for many casting grades of aluminum
alloys. so there is need to develop model for selected aluminum alloys continuous casting.

lndex Terms: Aluminium Rolling lngot, Continuous Aluminium Casting, Pull ln, Rolling lngot defect, shell zone , solidification.

l.INTRODUCTION
CONTINUOUS casting is the primary method in the production
of Aluminium billets, blooms or slabs. ln the continuous casting
process, the molten aluminium pours from ladle through
tundish to the water cooled mould by a submerged entry
nozzle. The molten metal gets solidified into "semis" and
subsequently pulled/rolled out into final product [1, 2]. The
tundish also used as a refining vessel to float out detrimental
inclusion which may cause surface defects and internal stress
concentration during rolling operation. lt is important to control
the casting speed to avoid the defects in final mould. Casting
speed needs to maintain same with incoming liquid metal, so
the process ideally runs in steady state. The critical part of the
continuous casting process is initial solidification process at
the meniscus, where the surface of the final mould produced.
An oil or mould slag can be added in this part to avoid the
surface defects. ln recent years, there is need to advancement
in engineering and technology is to provide high quality of
casting product to all leading manufacturing industries paper.

2 A FRAMEWORK FOR CLASSIFICATION
This review paper summarises the studies on different
parameters and defects in the direct chill casting process for
aluminium alloys. Five different categories have been
distinguished to study the casting defects and effect of various
parameters. ln casting process, mechanical and metrological
problems arise due the various heal treatments and handing
process.

2.1 Studies on casting surface defects
This theme deals with casting defects like longitudinal
transverse crack, flat surface analysis, bubble damage and
fracture study, scheduling problem in aluminium casting
centre, air gap formation due to shrinkage, curvature as the
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base of ingot for steel, oxide film defect, meniscus defect,
porosity hydrogen, shrinkage porosity defect, non-invasive
slag detection.

2.2 Studies on Casting speed effects
Casting speed effects on various factor in continuous casting
like solidification behaviour, mushy region thickness.

2.3 Studies on Mould parameters
ln the mould design various parameter affected like a gap
between shell and mould, mould slag frication, mould filling,
mould thickness etc.

2.4 Studies on Thermal and Heat flow
The included Thermal Stresses and Solidification Behaviour
Stress, Deformation Temperature Flow, Super Heat Flow, Heat
flow analysis, heat flux analysis etc.

2.5 Other continuous casting surveys \
There are several other models and study can be flund in
continuous casting process such as metal quality,z0iscosity
mathematical model developed, composite interface, materials
properties, DOE techniques.

3 REVIEWOF LITERATURE

3.1 Studies on casting surface defects
The current understandings of casting surface defects from
the recent studies are longitudinal transverse crack, flat
surface analysis, bubble damage and fracture study, air gap
formation due to shrinkage, shrinkage porosity defect, and
non-invasive slag detection [3,4]. Cracks are occurring on the
surface and internal body are common in the continuous
casting process. Surface cracks are serious dispute because it
oxidizes more in rolled product; also it causes the strand to be
scrapped due to longitudinal cracks. Strand causes thermal
gradient and thermal stress. Longitudinal.cracks may happen
due to improper mould design and uneven cooling. Air gap
formation continuous casting process between the solidified

has an adverse effect of process efficiency.
nges the phase from liquid to solid state

which causes the shrinkage in ingot, it
n size of the final product. lt reduces the

casting processj study
process

lndia. Email:
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Abstract: A direct chill (DC) casting is a continuous casting
process widely used in different industries, The aim ofthe work is
to investigate thermal and mechanical slress fonned during the
direct chill casting process by a numerical method. A commercial
software ANSYS mechanical APDL is used for the simulation. A
moving mesh technique is employed for the development of ingot
during lhe soliditication process. An element birth and death
concept is used to find out the deformation in ingol The
verification of the results is done with the results found in
literature andfound a good agreemenl The developed model has
admirable ability to predict the thermal and mechanical stress
formed in direct chill casting process.

Keyword: Finite Element (FE) Analysis, Element birth and
death, Direct chill casting, heat transfer, stress.

I. INTRODUCTION

Direct chill (DC) casting is one of the widely used
continuous casting process in light weight processing
technology. Direct chill casting is a technique for producing
different shaped solid ingots and billets from non-ferrous
metals and alloys especially copper, aluminium, magnesium.
Aluminium and their alloys are the most usual material for
the direct chill casting [1]. In the process ofdirect chilling,
ingots are subjected to rapid cooling by bottom block and
water sprays along the sides of the wall which cause
sufficient solidification of the liquid metal around the outer
surface of the mould. The liquid metal acquire the shape of
the mould with suflicient mechanical strength []. Thermal
and mechanical stresses are formed due to the direct cooling
from water spray during the direct chill (DC) casting process.
This stress develops cracks which cause failures in ingots Il],
[2]. A mechanism of solidification and cooling of liquid
metals is very important for successful cast billets and ingots.
A schematic of the direct chill casting is shown in figure L
Typically A liquid metals are cooled below their freezing
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Finite Element Analysis of Direct Chill Casting
using concept of Element Birth and Death, m

R. S. Fegade, R. G. Tated, R. S. Nehete, D. G. parle

point before solidification takes place. The crystal growth of
liquid metal depends on the temperature of the surrounding
material. The temperature at the surface of the mould is far
lesser than the liquid metal, hence the solidification is faster
at the mould surface. The liquid metal temperature is higher
at the center of the ingot than the mould surface hence a solid

phase can be seen at the surface of the mould and liquid
phase at the center ofthe ingot. This can be seen in figure I
which causes the two separate phases into the ingot (solid
ingot ad liquid ingot). Various experimental and numerical
techniques were used to analyze the effects and process of
direct chill casting process. A FEA and CFD analysis
techniques can easily predicts the thermal and mechanical
behavior during the direct chill casting process [3]-[6]. A heat
transfer through conduction and solidification governing
equations are used for the FEA and CFD analysis of direct
chill casting process. Loon et al. [3] demonshated a CFD
model to identiff the solid-liquid interface and heat flow for
various casting speeds. There are several compositional
changes occur in solidJiquid phase due to the concentration
in their interface which causes a base to curl upward. This
phenomena is known as "butt curl" which will further affect
surface contact between ingot and bottom block. This will
develop thermal and mechanical stresses in ingot leading to
cracks and tears. The direct chill casting technique is
commonly used due to their benefits such as the reduction in
centerline segregation, a better-quality homogeneous
structure, better mechanical properties and lower and faster
production cost []. However, the process having the
limitations such as hot tearing, poor surface quality and
macro segregation [7]-[9].

A study of failures due to thermal and mechanical stresses

occurs in the ingots are the attraction of the researchers.
Numerical analysis with the help of mathematical model or
commercial software was presented in literature. Li et al. [4]
developed a coupled coupled finite element model (CON2D)
to analysis the shell behavior in continuous casting process
for still. Their model can be used to predict the temperature,
shape and thermal stress during the casting process. A heat
conduction, solidification, elastic-viscoplastic creep
constitutive equation were solved numerically. Validation of
the numerical model was done by comparing the results of
both temperahre and stress. Weckman and Niessen [0]
solved steady state thermal problem of D. C. casting using
finite element technique for A6063 aluminum material. An
effective heat transfer coefficient were calculated for vertical

f ingot. Zhang et al. [ 1] did a CFD analysis in
software FLUENT using coupled modelling

electromagnetic D. C. casting.
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Improving the Aluminium Rolling Ingot f,)
Recovery using Tqm Technique ;;|i*ffii*

Ritesh S. Fegade, Rajendrakumar G. Tated, Rupendra S. Nehete

Abstract: To improve producrtvily and profttability in
Aluminium continuous casting industry the main action h to

reduce losses due to defects rcsulting into revenue losses,

Improving Rolling Ingol Recovery is possible by reducing the

rejections & using the resources effectively (resources MAN,
MACHINE, MATERIAL & CAPITAL) by applying TQM
technique. This study presents a case about minimizing defects in
aluminium continuous casting using Total Qaalily Managet ent
(TQM) techniques in which why'why analysis, Standard

Operating Procedures (SOPs),and Cause and Effect analysis is

used It can be concluded from study that reiections, shell zone &

inclusion can be reduced by, Continuous monitoring the health of
the moulds, quality & qaantity of water, the metal casting

temperature, metal head in mould, water impingement angle, use

of Ceramic foam filter plates, awareness & the ailherence towards

the guidelines.

Kqtwords: Aluminium Casting, Aluminium Rolling Ingot,
Cause and Elfect, Rotling Ingot defect, Standard Operating

Procedures (S OPs), lVhy-llhy analysis.

I. INTRODUCTION

Aturn,nu. continuous Casting is the backbone of

mechanical manufacturing industry and it is the prime goal of
any organization to reduce defects and rejection for revenue

generation and survival in the global competitive market for

resilience and robustness. Main extract ofvarious researcher

in the literature reviewed is to promote higher productivity

with least wastage or reduced rejection with good quality by

applying various quality tools. As the industries are producing

with full capacity to meet varying demands and the

conventional quality techniques for maintaining quality of the

product is no more contemporary'

uu*nfio..*r*
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Choudhari et al. (2012) [4] was of the opinion that the

defect cannot just be eliminated by making changes due to

process parameters and tooling but can be attributed to poor

design of the part with respect to manufacturability and can be

corrected by casting simulation and part design.

Due to the technological changes & global competition the

customers are modemizing their facilities & hence quality

which was acceptable yesterday is no more accepted today.

To survive in present scenario is committed to improve their
profitability by reducing the cost of production through

reduction in rejection by increasing the recovery & giving

required quality level to its customer. Improvement in

recovery is possible by reducing the rejections & using the

resources effectively (resources MAN, MACHINE,

MATERIAL & CAPITAL). This paper discusses the

improvement in yield in one of the manufacturing plant in

Navi Mumbai, lndia by reducing defects using TQM

methodology.

II. REVIEWCRITERIA

Various authors have carried out research in Aluminium

alloy castings and its reduction and still there is always a

scope for further research due to complex nature ofalloys and

processes. Fengming Du (2018) [5] has worked on the

full-scale finite element model of a slab and its mould was

developed to reveal the complex thermo-mechanical

behaviours of slab in a vertical caster during continuous

casting. An inverse algorithm was applied to calculate the

heat flux and combined with the temperatures measured using

thermocouples that were buried in different positions of the

mold. It will provide a helpful tool for further improving and

optimizing the operation parameters for continuous casting

slab.

X Dai, et at. (2012) [13] have developed the new model,

which is a two-dimensional program using two methods first

one is finite difference technique and second one is the

Marker and Cell (MAC) method to simulation of the flow of
molten metal in a mold.

P. Senthil et al. (2012) [9] have worked on to prepaxe

AC2A aluminium alloy castings of a unsymmetrical

component using squeeze casting process and finding the

optimum squeeze casting conditions also developed the

mathematical models for the same process.

R. S. Taufik et al.(2013) [10] wereprepare anddeveloped

thermal expansion model for casted aluminium silicon

carbide the squeeze casting method'
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Abstruct- The rate of heat flow per unit basis
surf'ace increase in direct proportion to the added
heat conducting surface. The arrangement of fins
and their geometry in an array are the most
important criteria, to dissipate heat from the
cylinder surface. An air cooled motorbike engine
dissipates waste heat from the cylinder through
the cooling fins to the cooling air flow created by
the relative motion of moving motorbikes. It is
necessary to study the effect of fin geometry,
material, and climatic conditions to the behaviour
of heat transfer through fins. So, this study is
useful to know the effect of fin pitch and velocity
on heat transfer through automobile engine
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I. INTRODUCTION

As the fossil fuel reserves are depleting day by day,
increasing of fuel price raising the technology towards
new inventions and research, which provides engines
which are highly efficient and produces high specific
power. Air cooled engines are phased out and are
replaced by water cooled engines which are more
efficient, but almost all two wheelers uses Air cooled
engines, because Air-cooled engines are only option
due to some advantages like lighter weight and lesser
space requirement. The heat generated during
combustion in IC engine should be maintained at
higher level to increase thermal efficiency, but to
prevent the thermal some heat should remove
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from the engine. Extended surfaces (Fins) are one of
the heat exchanging devices that are employed to
increase the heat transfer on engine cylinder. It is
necessary to analyze the heat transfer rate ofthe fins.
Experiments has been made to increase fin efficiency
by Changing fin material, climatic conditions around
fins, varying pitch of the fins, using perforations and
notches in fins and fin geometry. Figure 1.1 shows the
engine cylinder block.

Fig
ure 1.1: Temperature in engine cylinder

An air cooled motorbike engine dissipates waste
heat from the cylinder through the cooling fins to the
cooling air flow created by the relative motion of

The cooling system is an
subsystem. The ak cooling
ine is mostly dependent on the
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I. INTRODUCTION

As the fossil fuel reserves are depleting day by day,
increasing of fuel price raising the technology towards
new inventions and research, which provides engines
which are highly efficient and produces high specific
power. Air cooled engines are phased out and are
replaced by water cooled engines which are more
efficient, but almost all two wheelers uses Air cooled
engines, because Air-cooled engines are only option
due to some advantages like lighter weight and lesser
space requirement. The heat generated during
combustion in IC engine should be maintained at
higher level to increase thermal efficiency, but to
prevent the thermal damage some heat should remove

from the engine. Extended surfaces (Fins) are one of
the heat exchanging devices that are employed to
increase the heat transfer on engine cylinder. It is
necessary to analyze the heat transfer rate ofthe fins.
Experiments has been made to increase fin efficiency
by Changing fin material, climatic conditions around
fins, varying pitch of the fins, using perforations and
notches in fins and fin geometry. Figure l.l shows the
engine cylinder block.

ure l.l: Temperature in engine cylinder

An air cooled motorbike engine dissipates waste
heat from the cylinder through the cooling fins to the
cooling air flow created by the relative motion of
moving motorbikes. The cooling system is an
important engine subsystem. The air cooling
mechanism of thry4giap mostly dependent on the
fin design of
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the cooling fins to the cooling air flow created by
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I. INTRODUCTION

As the fossil fuel reserves are depleting day by day,
increasing of fuel price raising the technology towards
new inventions and research, which provides engines
which are highly efficient and produces high specific
power. Air cooled engines are phased out and are
replaced by water cooled engines which are more
efficient, but almost all two wheelers uses Air cooled
engines, because Air-cooled engines are only option
due to some advantages like lighter weight and lesser

space requirement. The heat generated during
combustion in IC engine should be maintained at
higher level to increase thermal efficiency, but to
prevent the thermal damage some heat should remove
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from the engine. Extended surfaces (Fins) are one of
the heat exchanging devices that are employed to
increase the heat transfer on engine cylinder. It is

necessary to anal}rze the heat transfer rate ofthe fins.
Experiments has been made to increase fin efficiency
by Changing fin material, climatic conditions around
fins, varying pitch of the fins, using perforations and
notches in fins and fin geometry. Figure l.l shows the
engine cylinder block.
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Abstract. Due to the vibration of the wind turbine blade, the rate of electricity generation gets
reduced. In this research, the focus is on reduction of wind turbine blade vibration. fne impori'ant
point is that in the attempt of vibration suppression, a new method of damping named furti"t"
damping has been tried. The novelty of this study is that this method is adopiedlor the fiist time
in wind turbine blade for rotating condition. In this method, containers filled with spherical
particles are mounted at four different positions on each blade alternatively. Taking tests at
different rpm and container positions gives a different vibration suppression effect as compared
to without damping and finding optimum positions for mounting of damper.

Keywords: wind turbine blade, vibration suppression, damper.

1. Introduction

Control of vibration in blade is necessary as it adversely affects electricity generation.
According to Thomsen [1], the main modes of vibration in the blade are edgewise and flap wise.
According to Dapeng [2], edgewise vibration is the main problem in most of the blades. Giguere
[3] gives a characteristic which provides important findings of dynamic characteristics. Mainly
load acting on the blade is wind load and many scientists have already worked by blade element
momentum method (BEM) for calculating aerodynamic load of a blade. Extreme wind turbine
load investigation, using different methods, are studied by Saranyasoontorn [5]. Typhoon winds
are critically analyzed for the investigation of turbulent conditions, Ishizaki [a]. The damage of
structural parts like nacelle cover and blades of wind turbine are investigated by Maalami [6] and
Duquette [7]. Passive damper is inserted in wind turbine tower for minimizing vibration induced
by wind loads, Murtagh [8]. Iftenk I l] introduces active struts mounted near the root of each
blade for reducing blade vibrations. For mitigating edgewise vibrations active tuned mass damper
is investigated by Fitzgerald U0l. A roller damper and a tuned liquid column damper (TLCD)
inside a rotating blade are introduced by Box and Khan Ul, L2). For multi mode vibration
reduction of offshore wind turbine under seismic excitation, Hussan [13] introduces a multiple
tuned mass damper (MTMD) technique.

The use of particle damping in wind turbine blade is not much explored in as found through
the relevant literature. Therefore, in this research the focus is on the same.

2. Particle damping method

The use of a particle damping method is based on the ability of contact interactions using a
small number of parameters that capture the most i contact properties. Forces between
cavity walls and individual particles arc cal isplacement relations.

Forces created due to particle-cavity impacts are the main aspect for
icles, A and B ith particle centres separated by

distance D is At time two particles interact with
each other. be defined as:
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Abstract. Wind turbine energy minimizes due to vibration of blade. In this research we focus onvibration suppression by using particle damping technique. Containers are used for fill theparticles and mounted on the blade. As vibration of blud" increases, it increases the movement of
containers along with particles this brings particle to particle and particle to container wall
collision takes place which results to energy llss. In this study we use four different positions for
mounting containers, firstly on all four different positions we mount containers simultaneously
and take three readings for three different ball sizei respectively, keeping 50 % fillconstant in all
readings. Then we reduce one container among four and take the r"udirlr. Repeat this procedure
up to single container. Compare with damping results with without dariping results urrd firdirg
out optimum locations for mounting of dampers.

Keywords: vibration, particle damping, wind turbine blade, energy loss.

l.Introduction

In wind energy power generation, if vibrations of the blade are high then it adversely effect on
electricity generation [l]. Edgewise vibration and flapwise vibration, *"r, the two main modes
of vibration in blade [2]. Edgewise vibration is the main concern in this work. Structural vibration
had been conkol by three methods namely active, semi active and passive conkol according to
Dapeng [3]. Krenk [4] introduced active struts mounted near the bladi root. Fitzgerald introduied
edgewise vibration mitigation by using active tuned mass damper [5]. According-to Box [6] active
tendons was inserted inside blade for vibration control. nox [?] *ur int oducin! rofler damper in
blade. The new concept as tuned liquid column damper ffi|pl for blade vi[ration reduction,
passive damping was used by Colwell [8] and Murtagh [9] in wind turbine tower for control of
vibrations.

In this paper particle damping technique is used to check the effect of different parameters on
1 kW wind turbine blade for vibration suppression. Three parameters are used such as particle size
variation, change in position and change in percentage fiU. At this moment it is noipossible to
make pocket inside the blade for inserting balls. But for checking the effect we attach ex
container on blade.

2. Experimental set up

Electrodynamic shaker (EEV 060) having force rating
frequency in the range of 10 Hz to 2000 Hz andAcceleration
We consider 1 Kw wind turbine blade for testing which is
hermetically sealed type piezo electric accelerometer
randomly considering the maximum displacement

electric signals amplifr amplifier from the
voltage and high c Acceleration range

of 600 Kgf is use for generating
is consider for the first two modes.
mounted at the root location and

the position of 600 mm
is connected

electric signals. These
a proportionally high

uency range up to

37
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Application of a particle Dampirg Technique on
Wind Turbine Rotor by Filling of 90 percent

Santosh R Sandanshiv, Umesh S Chavan

Balls

. Abstract: V,ibration ofwind tutbine blade is one ofthe major
important obstacle to increase the capacity oj aeortiity
generation. Particle damping technique ii intioduced in wiid
lurbine blade to check the vibratioi suppression. Damper is
mounted on blade externally. RpM of blade, position of dampers,
are the variable parameters used in this parametric ,tiay *"ipirg
particle size as 9 mm and percentage-fill in damper is 90 %.
Experimental test is conducted in ail1hi research iorrc u/ithout
damp-ing rlsults are compared with with-damping results andfind
out the vibration suppression regions.

Keywords ; wind turbine rotor, particle, damper, vibration

I. INTRODUCTION

Mbration in wind turbine brings major issues concerning to
power generation. Many researchers studied by focusing on
vibration of blade. Krenk [01] shows active struts located
near the root of every blade for reducing blade vibrations.
Duquette [2] investigated structural part is damage at nacelle
cover and blades of wind turbine. Dapeng [3] shows
edgewise vibration is the main issue in most of the wind
turbine blades. Typhoon also creates problem in generating
power, Ishizaki [4]. Giguere [5] gives dynamic characteristics
of machine as it requires controlling vibration in blade which
is necessary as it adversely affect on electricity generation.
Edgewise and flap wise modes of vibration is the main
concern in blade according to Thomsen [6]. Khan [7]
invented a tuned liquid column damper (TLCD) in a rotating
blade. Active tuned mass damper in investigated by
Fitzgerald t8l for mitigating edgewise vibrations.
Saranyasoontorn [9] investigated extreme wind turbine load
using different methods. Murtagh [10] shows the effect of
passive damper inserted in turbine tower for suppressing
vibration created by wind forces. Multiple tuned mass
damper (MTMD) technique is introduced by Hussan [11] for
multi-mode vibration suppression of offshore wind turbine
considering seismic excitation. Mainly, load acting on the
blade is wind load and many scientists have already worked
by blade element momentum method (BEM) for calculating
aerodynamic load ofa blade Sandanshiv I I 2]. In this research

work inhoducing particle damping technique on wind turbine
blade.

II. PARTICLE DAMPING TECIINIQUE

In prrticle damping technique, as many particles moves then
collision of one particle to other takes place also collision of
particle to container wall takes place. And due to this
collision a lot ofenergy gets wasted and energy loss occurs.
In this paper contains particle damping study included the
damper which contains number of spherical balls. This
dampers are mounted on blades, so as blades rotates at that
time collision in balls takes place as well as collision in ball
and container wall takes place resulting in energy loss and
due to this energy loss vibrations reduces. And il this way
achives suppression effect. Fig. l. (b) Shows spring mass
diagram of particle and container wall and nig. i 1c) shows
spring mass diagram of particle and particle. Governing
e-quations for this suppression shows as follows. Fig. I (aj
shows two spherical particles A and B having radii 4 and rr'.
Both particles centres are separated by a distance D. e is
called as approach between two particles and c is the radius of
circular area.

e:(ra+rs)_ D
Contact forces between two colliding balls becomes

i=f".fr"+.f".fr"
Where, ,f' = Normal force,,ft = Shear force, fr, = Unit
vector in normal direction and fr" : unit vector in shear
direction,

(a) Particle - Particle impact parameters

(b) Pa
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-Abstructi 
Particle damping technique is ftrst time usefor study

of- vibration suppression in I kl{ iind tirbine blade for using
change of percentage filt of particles parometen External
container is attached on blade and Jills the ionniner using three
different percentage chsnges as 10, 50 and 90 using 3mnt
spherical ball size. Blade is mounted at root locaion on
electromagnetic shaker and accelerometer is located randomly on
blade at 600 mm position from tip of blade. l{irh damping risut*
are compared with without damping and ftnding out the cases
where vibration suppression takes place.

Kqmords t wind turbine blade, particle damping, vibration,
suppression

I. INTRODUCTION

To fulfil the growing needs of electricity required to
increase the capacity of wind turbine blades bring us to think
about increase in size of rotor [l] and naturally makes the
thickness of blade becomes thin. As flexibility is inversely
proportional to stiffness so, decrease the stiffness ofblade [i]
introduces vibration effects. In wind energy power
generation if vibrations of blade is high then it adversely
affect on electricity generation [3-4]. For investigatin!
vibrations many scientists works on finding dynamic
characteristics using the blade element momentum method
(BEM) technique [5,12]. Typhoon wind creates turbulence
effect which was investigated [6]. Saranyasoontorn [7]
studied the different methods of investigation of exheme
wind turbine loads. Due to extreme loading conditions
different parts like blades, nacelle cover was damage [g_9].
Structural vibrations can be control by using three different
techniques namely active, semi actiye and passive conhol
t4l.

In wind energy power generation, if vibrations of blade is
high then it adversely affect on electricity generation [10]. In
this paper particle damping technique is used to check the
effect of different parameters on I kw wind turbine blade for
vibration suppression. Two parameters are used such as
change in position and change in percentage fill keeping 3
mm ball size as constant. At this moment it is not possible to
make pocket inside the blade for inserting balls, but for
checking the effect we attach external container on blade.
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Effect of Particle Damping Technique on 1 kw
wind Turbine Blade usin g 3 mm Balls i ffi r
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The study contains particle damping method, testing with
variable parameters, results, discussion and conclusion.

II. PARTTcLE D,currxc Mnruoo
Keeping both materials of particles are same. Fig. I shows
particle-particle impact parameters. Where KN,Ks, Cs and CN
are stiffness and damping constant at particle wall.

Fig.2.Container with particle damper
Fig.2. shows spherical particles. The use of particle damping
method is based on simulation ability of contact interactions
using a small number of parameters that capture the most
important contact properties. Forces between individual
particles and the cavity walls are calculated based on
force-displacement relations. Forces created due to
particle-particle and particle-cavity impacts is the critical
aspect for mathematical model. Let, A and B becomes two
spherical particles with radii h and rs with particle centers
separated by a distance D.These two particles interact if their
approach e is positive. The approach can be defined as

Contact forces
e=(rt*rr)- D

f =f'.Nn+ ft.Ns
Wh.r.r_!" = Normal force, fs = Shear force, Nn = Unit

direction and N' : unit vector in shear
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and Sciences Publication @EIESP)
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Fig. 1. Particle - Particle
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Abstruct
Black colton (BC) soit thcrt chctttge,sigrtiliccttilll, 1,, voltnnc v'ilh t:hun1le irt v'ctlct'conlettl is lhe

mctj6t. cqttse o/'distortit)ns lo ,ylruclure.; in hdiu sirrcc, il cover,s around 20% oflancl area.

Ot,er theyears succes,s.ft.rlntethocls ltcn,e been used to slqbilize thern. Hov'ever, it i,s.fbutdverlt

iltportcttrt.fitr engineers to.jntlgc lhe ffictit)efie.\,t t'utd appropriqtene,vs oJ'all ,slabili:ers.

Bluck coilon soil c,ttstitute,s of' ct too ecr.sy phltllosillicule collectiott o.f' mineral't lhat

proc,edtrre v,hen lhet- ittycth,e.[t'o7t tt,aler solttliott cts microscrtltic tninerals lctutv'tt tt,v

Mgnlmrtrillgttile. ('1ct1,p111,r,'ctl tltctl hcn,e ,sttscelttilsilitl; lo chetttge v'tthrnte wilh applicetlitttt <tJ'

ntoi.sture into il v'hich in ttil'n creale variott.s ltroblcnts during cott,\lrucliott ott.;ite chrc ltt

.sy:cllirtg crncl ,s'hrirtkuge helttn,ior. l-he exputt,sive soils etrcottttlers,s'wellittg ancl ,s'hrittlcage

clrrt.irtg cli//bt'ent wet crttcl tlr"1'.ror.,,r'r,,t.s ccrtr,sittg ctttrsicleraltle damagc lo slnK'hffes. The

problems cttu,yecl b1t expansit,e soil lo the slcrbilit,r- o./' civil ettgitrcering slntclures hot)e

receit,ecl ttttit,crsctl ctllenlion itt t,icv' of set'iott.s cc'ottontic ltts.s ctl ttttlittttul lat'el tt/'ttlttttl)

ttatiotts. Now cr cltr1,'5 c'gn,ytt'trcligtt inchtstr-v i,y increttsittg rapidls'itt Ittclia cltre lct imprttving

ecortstttic growlh; ttttd lctt'gc utnotutl o./- tt'ct,;le being gatterulecl. In thi.s re,sectrch w'c hctve

,t/tu.liecl t,uriou,\ .soil pctrcrnlelcr,s v,ilh res:Pccl lo cotlt'ctttiotrul 'soil ( ,ttttnple procured /iottt

./ietetl crttcl .staltili:ecl ,;oil (14, rr,1r,,,f increasing pcr(tutages rtJ'cott^stt'ttclitttr qnd demolitiott

u:aste) tttrd the C&D wctste percenlages ore crddecl tt,t 3?5, 6%o ancl 9% the ('lJll t'ahrc's are

i r rcreu.s a cl co tt,s i d e ru b ly.

Kc1,tv'11nls' ('Bll, Ttcn'etnertt, blcrt'li c:otlort soil, dentolilittrt t't'ctsle

INTITODUC'TION
Long term durability of pavemsnt

structures depend on the stability of the

soils beneath. Earth materials belorv

pavement do not always meet tltese

requit'emeuts. So there is a ueed to
chzrnge these less effective earth

rnaterials into st-t stttinab le sub grade

materials. Stabilizing the poor soil such

as black cotton soil rvith acceptable

rvaste material as stabilizer could be an

conomic rnethod. The

qurantity of rvaste tnaterials generated

per annufft fiont constrttctiotl atld

demolition activities ranges from 0.27 to

5. 18 rnillion tons. Due to the rapid

growth in the construction industry. it
rvill be suitable to link construction and

derlolition rvaste generation with the

lndian econotnic developuretit.

Therefole, approprizrte practices are

necessaly to coutrol construction aucl

demolition (C&D) rvaste in older to

propose al1 ec,otlolt'tic approach.
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Abstract

In leal time environment, different varieties ofsensor devices are deployed to collect and transmit the periodic environment data
to tlte base station to monitor the specific tasks. The pollutant gases like methanol, LPG, amrnonia are harmful to human beings,
hence such vulnerabilities should automatically be detected and safety alann generated in a particular area. Such systems are
olten called as Electronic Nose (E-nose) systems which are an automated system that analyze continues periodic data and detect
any harntlul situations based on various approaches such as threshold-based or rnachine learning based. ln this Paper, we have
cvaluated the perlonnance metrics Sensitivity, Specificity, and Accuracy for GSAD dataset and Air Quality datasets.
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l. Introduction

In the recent paradigm the prediction methods, Machine Learning is used worldwide in real time
applications. Machine Learning is mature and well-recognized researcl.r and mainly concerned with the discovery of
r.nodels, patterns, and other regularities in data. The essential supposition of these strategies is that all points are
situated in a low-dimensional complex and the chart is utilized fbr presume of the causal complex. Neighbouring
point sets associated with vast weight edges have a tendency to have sirnilar marks and the other way around. Along
these lines, the names related to data can be proliferated all through data rnining.
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ABSTRACT

,This research paper presents the development and evaluation of an IoT-based wearable assistive device designed

for stuttering monitoring and t'eedbu.k, irt.gruting machine learning algorithms for enhanced accuracy and

real-time functionality. The device incorporates a variety of hardware and software components, including

sensors, microcontroller units, and communication protocols, to capture speech patterns and movement

accurately. Machine learning algorithms, such as Support Vector Machines (SVM) and Convolutional Neural

Networks (CNN), are employed for real-time analysis of speech patterns and detection of stuttering episodes.

The selection criteria for machine learning models, training and testing procedures, and performance evaluation

metrics are discussed in detail. The wearable device prototype underwent rigorous testing and validation,

demonstrating high accuracy, sensitivity, and specificity in distinguishing between stuttered and fluent speech

patterns. Usei feedback and usability evaluations highlighted the device's ergonomic design, intuitive interface,

and real-time feedback capabilities, positioning it as a promising tool for improving stuttering therapy

outcomes. Comparative analysis with existing solutions further underscored the device's superior performance

and potential for clinical adoption. The implications of the findings for stuttering therapy, limitations, future

work, and potential for clinical adoption are discussed, emphasizing the device's contributions to personalized

and effective interventions in stuttering therapy. Overall, this research contributes to the advancement of

assistive technologies in speech therapy and highlights the potential of loT-based rvearable devices integrated

rvith machine learning algbrithms for improving the quality of life for individuals with stuttering disorders.

Keywords: Wearable IoT, Stuttcring Feedback, N{L Algorithms, Real-time Analysis, Speech Therapy.

INTRODUCTION

Stuttering is a speech disorder characterized by disruptions in the fluency of speech, often manifesting as repetitions,

prolongaiions, or blocks of sounds or syllables. It affects individuals of all ages and can have significant social and

psychoiogical impacts. While traditional therapy approaches have shown some effectiveness in managing stuttering,

there is a growing need for innovative assistive devices to enhance therapy outcomes'

Assistive devices play a crucial role in stuttering therapy by providing real-time feedback and support to individuals

dr"rring speech practice sessions. ln recent years, there has been a surge of interest in developing IoT-based wearable

devicis to rnonitor and assist individuals with various health conditions, including speech disorders like stuttering.

Thesc wearable devices leverage the power of the Internet of Things (loT) to collect and transmit data from sensors

cmbedded in the device to a cintral processing unit. This real-time data collection enables continuous monitoring of

speech patterns, which cau aid in the assesslnent and management of stuttering'

Furthermore, the integration of machine learning algorithms into these wearable devices holds great promise for

enhancing stuttering monitoring and therapy. Machine learning algorithms can analyze speech patterns and provide

personalized feedback to individuals, facilitating targeted therapy interventions'

This paper explores the design and development of an loT-based wearable assistive device for stuttering monitoring

and feedback. By incorporating rnachine learning algorithms, the device aims to provide real-time support to

individuals undergoing , ultimately improving therapy outcomes and enhancing quality of life.
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ABSTRACT

This research paper presents the development and evatuation of an IoT-based wearable assistive device designed

I'or stuttering monitoring and feedback, integrating machine learning algorithms for enhanced accuracy and

real-time functionality. ihe device incorporates a variety of hardware and software components, including

sensors, microcontroiler units, and communication protocols, to capture speech patterns and movement

accurately. Machine learning algorithms, such as Support Vector Machines (SVM) and Convolutional Neural

Networks (CNN), are employed for real-time analysis of speech patterns and detection of stuttering episodes.

The selection criteria for machine learning models, training and testing procedures, and performance evaluation

metrics are discussed in detail. The wearable device prototype underwent rigorous testing and validation,

demonstrating high accuracy, sensitivity, and specificity in distinguishing between stuttered and fluent speech

patterns. Usei teedtrack and usability evaluations highlighted the device's ergonomic design, intuitive interface,

and real-time feedback capabilities, positioning it as a promising tool for improving stuttering therapy

outcomes. Comparative anaiysis with existing solutions further underscored the device's superior performance

and potential for clinical adoption. The implications of the findings for stuttering therapy, limitations, future

*ork, and potential for clinical adoption are discussed, emphasizing the device's contributions to personalized

and effective interventions in stuttering therapy. Overall, this research contributes to the advancement of

assistiye technologies in speech therapy and highlights the potential of IoT-based wearable devices integrated

with machine learning algorithms for improving the quality of life for individuals with stuttering disorders.
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INTRODUCTION

Stuttering is a speech disorder characterized by disruptions in the fluency of speech, often manifesting as repetitions,

prolongiions, or blocks of sounds or syllables. It affects individuals of all ages and can have significant social and

psychological impacts. While traditional therapy approaches have_shown some effectiveness in managing stuttering,

ihere is a growing need for innovative assistive devices to enhance therapy outcomes.

Assistive devices play a crucial role in stuttering therapy by providing real-tirne feedback and support to individuals

during speech praitiie sessions. ln recent years, there has been a surge of interest in developing loT-based wearable

dcvices to rnonitor and assist individuals with various health conditions, including speech disorders like stuttering.

These wearable devices leverage the power of the Internet of Things (loT) to collect and transmit data from sensors

embedded in the device to a cintral processing unit. This real-time data collection enables continuous monitoring of

speech patterns, which can aid in the assessment and management of stuttering'

Furthermore, the integration of machine learning algorithms into these wearable devices holds great promise for

enhancing stuttering monitoring and therapy. Machine learning algorithms can analyze speech patterns and provide

personaliied feedback to individuals, facilitating targeted therapy interventions.

This paper explores the design and development of an IoT-based wearable assistive device for stuttering monitoring

and ieedback. By in.orporating machine learning algorithms, the device aims to provide real-time support to

individuals undergoing stuttering , ultimately improving therapy outcomes and enhancing quality of life'
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ABSTRACT

This research paper presents the developntent and evaluation ofan loT-based wearable assistive device designed

for stuttering monitoring and feedbu.k, int.gruting machine learning algorithms for enhanced accuracy and

real-time functionality. The device incorporates a variety of hardware and software components, including

sensors, microcontroller units, and communication protocols, to capture speech patterns and movement

accurately. Machine learning algorithms, such as Support Vector Machines (SVM) and Convolutional Neural

Networks (CNN), are employed for real-time analysis of speech patterns and detection of stuttering episodes.

The selection criteria for machine learning models, training and testing procedures, and performance evaluation

metrics are discussed in detail. The wearable device prototype underwent rigorous testing and validation'

demonstrating high accuracy, sensitivity, and specificity in distinguishing between stuttered and fluent speech

patterns. Usei feeOback and usability evaluations highlighted the device's ergonomic design, intuitive interface,

and real-time feedback capabilities, positioning it as a promising tool for improving stuttering therapy

outcomes. Comparative anaiysis with existing solutions further underscored the device's superior performance

and potential for clinical adoption. The implications of the findings for stuttering therapy, limitations, future

work, and potential for clinical adoption are discussed, emphasizing the device's contributions to personalized

and effective interventions in stuttering therapy. Overall, this research contributes to the advancement of

assistive technologies in speech therapy and highlights the potential of IoT-based wearable devices integrated

with machine leaining algorithms for improving the quality of life for individuals with stuttering disorders.
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INTRODUCTION

Stuttering is a speech disorder characterized by disruptions in the fluency of speech, often manifesting as repetitions,

prolonga=tions, or blocks of sounds or syllables. Tt affects individuals of all ages and can have significant social and

psychological impacts. While traditional therapy approaches have shown sonle effectiveness in managing stuttering,

there is a growing need for innovative assistive devices to enhatrce tl,erapy outcomes.

Assisrive devices play a crucial role in stuttering therapy by providing real-time feedback and support to individuals

during speech praitiie sessions. ln recent years, there has been a surge of interest in developing IoT-based wearable

devices io ,ronitor and assist individuals with various health conditions, including speech disorders like stuttering.

These wcarable deviccs levcrage the power of the Internet of Things (loT) to collect and transmit data from sensors

cmbedded in the device to a cintral processing unit. This real-tin.re data collection enables continuous monitoring of
speech patterns, which can aid in the assessment and management of stuttering.

Furthermore, the integration of machine learning algorithms into these wearable devices holds great promise for

enhancing stutterilg monitoring and therapy. Machine learning algorithms can analyze speech patterns and provide

personali2ed feedback to individuals, facilitating targeted therapy interventions'

This paper explores the design and developrnent of an IoT-based wearable assistive device for stuttering monitoring

and ieedback. By in.o.poriting machine learning algorithms, the device aims to provide real-time support to

individuals undergoing stutteriqg$ryp$imately improving therapy outcomes and enhancing quality of life
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ABSTRACT

This research paper presents the developnrent and evaluation ofan IoT-based wearable assistive device designed

for stuttering monitoring and feedtrack, integrating machine learning algorithms for enhanced accuracy and

real-time functionality. the device incorporates a variety of hardware and software components, including

sensors, microcontroller units, and communication protocols, to capture speech patterns and movement

accurately. Machine learning algorithms, such as Support Vector Machines (SvM) and Convolutional Neural

Networks (CNN), are employed for real-time analysis of speech patterns and detection of stuttering episodes.

The selection criteria for machine learning models, training and testing procedures, and performance evaluation

metrics are discussed in detail. The wearable device prototype underwent rigorous testing and validation,

demonstrating high accuracy, sensitivity, and specificity in distinguishing between stuttered and fluent speech

patterns. Usei feeatrack and usability evaluations highlighted the device's ergonomic design, intuitive interface,

and real-time feedback capabilities, positioning it as a promising tool tbr improving stuttering therapy

outcomes. Comparative analysis rvith existing solutions further underscored the device's superior performance

and potential for clinical adoption. The implications of the findings for stuttering therapy, limitations, future

,vorko and potential for clinical adoption are discussed, emphasizing the device's contributions to personalized

and effective interventions in stuttering therapy. Overall, this research contributes to the advancement of

assistive technologies in speech therapy and highlights the potential of IoT-based wearable devices integrated

with machine learning algorithms for improving the quality of life for individuals with stuttering disorders.
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INl'RODUCTION

Stuttering is a speech disorder characterized by disruptiorrs in the fluency of speech, often manifesting as repetitions,

prolongaiions, or blocks of sounds or syllables. It affects individuals of all ages and can have significant social and

psycho-iogical impacts. While traditional therapy approaches have shown some effectiveness in managing stuttering,

there is a growing need for innovative assistive devices to enhance therapy outcomes.

Assistive devices play a crucial role in stuttering therapy by providing real-tirne feedback and support to individuals

during speech praitice sessions. ln recent years, there has been a surge of interest in developing loT-based wearable

devicis to rnonitor and assist individuals with various health conditions, including speech disorders like stuttering.

These wearable devices leverage the power of the Internet of Things (loT) to collect and transmit data from sensors

cmbedded in the device to a central processing unit. This real-time data collcction cnables continuous monitoring of
speech patterns, which can aid in the assessment and management of stuttering.

Furthermore, the integration of machine learning algorithms into these wearable devices holds great promise for

enl.rancing stuttering monitoring and therapy. Machine learning algorithms can analyze speech patterns and provide

personalized feedback to individuals, facilitating targeted therapy interventions.

This paper explorcs thc design and developmcnt of an loT-bascd wearable assistive device for stuttering rnonitoring

and ieedback. By' in.o,porating machine learning algorithms, the device aims to provide real-time support to

individuals under[oing stuttefi4'gt&eiap]+ltimately improving therapy outcomes and enhancing quality of life.
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ABSTRACT

The research explores the potential of edge computing in enhancing machine learning-based stuttering
prediction models rvithin the Internet of Things (IoT) framervork. The objective is to evaluate the feasibility and

.tt..tir.r.5 of leveraging edge cornputing for stuttering prediction' aiming to improve accuracy and reduce

latency by processing data closer to the source. The methodology involves examining various edge computing

framewoiki and algorithms suitable for implementing machine learning models on resource-constrained IoT

devices, employing techniques like federated learning and model optimization. Results demonstrate that

deploying ,".irinu learning models on edge devices significantly reduces latency and enhances real-time

pr.ai.tin, capabilities compared to traditional cloud-based approaches. However, challenges such as limited

computational ,esrrrces und .r..gy constraints of IoT devices are identified, necessitating efficient model

architectures and optimi zation techniques. The implications highlight the potential benefits of edge computing in

improving the accessibility and elllciency of stuttering prediction systems, particularly in remote or resource-

constrained environments. Moreover, the study contributes to advancing the integration of machine learning

and IoT technologies for healthcare applications, offering innovative solutions in speech disorder diagnosis and

intervention. In conclusion, this research showcases the feasibility and effectiveness of utilizing edge computing

capabilities in IoT devices for developing machine learning-based stuttering prediction models, with future

research focusing on exploring edge-native machine learning algorithms and optimizing model deployment

strategies for diverse IoT environments.

Keywords: Edge Computing, Internet of Things (IoT), Machine Learning, Stuttering Prediction, Federated

Learning, Resource Constraints, And Healthcare Applications.

LITERATURE REVIEW

The proliferation of Internet of Things (IoT) devices has revolutionized various fields, notably healthcare and machine

Iearning. The integration of edge computing in IoT devices presents significant opportunities for deploying complex

rrrachini leaming models directly on the devices, thus enhancing real{ime data processing capabilities and reducing

latency. This literature review explores the capabilities of edge computing in IoT devices, particularly for machine

learning-bascd stuttcring prediction models.

Edge Computing and [oT
fdge cornputing, defined as processing data near the source rather than relying on centralized cloud systems, has

emirged as a c.itical paradigm in rnanaging the detuge ofdata generated by loT devices. Satyanarayanan (2001) laid

the gioundwork by highlighting the challenges and vision of pervasive computing, emphasizing the need for localized

data processing.

Bonomi et al. (2012) introduced the concept of fog computing, which extends cloud services to the network edge,

underscoring its potential in handling loT data more efficiently. Shi and Dustdar (2016) further elaborated on the

prornise of-edge cornputing, advocating for its adoption to n-rcet the latency and bandwidth dernands of loT
applications.

Machine Lcarning and Edge Computing
Machine learning, especi learning, has seen significant advancements, driven by the development of

algorithms and inc power. Lecun, Bengio, and Hinton (2015) provided a comprehensive overview

ofdeep learning, ex tworks can model complex patterns in data . He et al, (20 16) introduced deep

residual learning,
learning models i

ved image recognition tasks and demonstrated the potential of deep
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ABSTRACT

The research explorcs the potential of edge computing in enhancing machine learning-based stuttering
prediction models rvithin the Internet of Things (IoT) framervork. The objective is to evaluate the feasibility and
el'lectiveness of leveraging edge computing for stuttering prediction, aiming to improve accuracy and reduce

tatency by processing data closer to the source. The methodology involves examining various edge computing
frameworks and algorithms suitable for implernenting machine learning models on resource-constrained IoT
devices, employing techniques like federated learning and model optimization. Results demonstrate that

cleploying machine learning models on edge devices significantly reduces latency and enhances real-time

prediction capabilities compared to traditional cloud-based approaches. However, challenges such as limited

computational resources and energy constraints of IoT devices are identified, necessitating efficient model

arclritectures and optimiz.ation techniques. The implications highlight the potential benefits of edge computing in

irnproving the accessibility and efliciency of stuttering prediction systems, particularly in remote or resource-
constrained environments. Moreover, the study contributes to advancing the integration of machine learning

and IoT technologies for healthcare applications, offering innovative solutions in speech disorder diagnosis and

intervention. In conclusion, this research showcases the feasibility and effectiveness of utilizing edge computing

capabilities in IoT devices for cleveloping machine learning-based stuttering prediction models, with future

research focusing on exploring edge-native machine learning algorithms and optimizing model deployment

strategies for diverse IoT environments.

Keywords: Edge Computing, Intcrnet of Things (IoT), Machine Learning, Stuttering Prediction, Federated

Learning, Resource Constraints, And Healthcare Applications.

I,ITERATURE REVIEW

The prolifbration of,Internet of Things (IoT) devices has revolutionized various fields, notably healthcare and machine

learning. The integration of edge computing in IoT devices presents significant opportunities for deploying complex

nrachini learning models directly on the devices, thus enhancing real-time data processing capabilities and reducing

latcncy" This literature review explores the capabilities of edge computing in IoT devices, particularly for machine

learning-based stuttering prediction models.

Eclge Computing and IoT
Edgl cornputing, defined as processing data near the source rather than relying on centralized cloud systems, has

cnrirged ai u critical paradigm in managing the deluge ofdata generated by IoT devices. Satyanarayanan (2001) laid

the gioundwork by highlighiing the challenges and vision of pervasive courpnting, emphasizing the need for localized

data processing.

Bonomi et al. (20[2) introduced the concept of fog cornputing, which extends cloud services to the network edge,

underscoring its potential in handling loT data more efficiently. Shi and Dustdar (2016) further elaborated on the

prornise of-edge computing, advociting for its acloption to meet the latency and bandwidth demands of loT

applications.

Machinc Learning and Edge Computing
Machine learning, especiafy deep learning, has seen significant advancements, driven by the development of

algorithms and increased power. Lecun, Bengio, and Hinton (2015) provided a comprehensive overview
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ABSTRACT

.fhe research explores the potential of edge computing in enhancing machine learning-based stuttering

prediction models rvithin the internet of Things (IoT) framervork. The objective is to evaluate the feasibility and

effectiveness of leveraging edge computing for stuttering prediction, aiming to improve accuracy and reduce

latency by processing data closer to the source. The methodology involves examining various edge computing

framewoiki and algorithms suitable for implementing machine learning models on resource-constrained IoT

devices, employing techniques like federated learning and model optimization. Results demonstrate that

deploying *u.t ini learning models on edge devices significantly reduces latency and enhances real-time

pr.ai.ti* capabilities comfiared to traditional cloud-based approaches. However, challenges such as limited

computational resources und .n..gy constraints of IoT devices are identified, necessitating efficient model

architectures and optimization tectrniques. The implications highlight the potential benefits of edge computing in

improving the acceisibility and efficiency of stuttering prediction systems, particularly in remote or resource-

constrained environmentr. Mo."or.r, the study contributes to advancing the integration of machine learning

and IoT technologies for healthcare applications, olfering innovative solutions in speech disorder diagnosis and

intervention. In conclusion, this r.r.ui.h showcases the feasibility and effectiveness of utilizing edge computing

capabilities in IoT devices for developing machine learning-based stuttering prediction models, with future

reiearch focusing on exploring edge-native machine learning algorithms and optimizing model deployment

strategies for diverse IoT environments.

Keywords: Edge Computing, Internet of Things (IoT), Machine Learning, Stuttering Prediction, Federated

[,earning, Resource Constraints, And Healthcare Applications.

I,ITBRATURE REVIEW

The proliferation of Internet of Things (IoT) devices has revolutionized various fields, notably healthcare and machine

learriing. The integration of edge cornputing in IoT devices presents significant opportunities for deploying complex

machin-e learning models directly on th" dwices, thus enhancing real-time data processing capabilities and reducing

latency. This literature review explores the capabilities of edge computing in IoT devices, particularly for machine
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ABSTRACT

The research explores the potential of edge cornputing in enhancing machine learning-based stuttering

prediction models within the fnternet of Things (IoT) framervork. The objective is to evaluate the feasibility and

elfectiveness of leveraging edge computing for stuttering prediction, aiming to improve accuracy and reduce

latency by processing data closer to the source. The methodology involves examining various edge computing

frameworks and algorithms suitable for implementing machine learning models on resource-constrained IoT

clevices. employing techniques like federated learning and modet optimization. Results demonstrate that

cleploying *u.irin. learning models on edge devices significantty reduces latency and enhances real-time

prlOi.tinn capabilities comiared to traditionat cloud-based approaches. However, challenges such as limited

computational resources and energy constraints of IoT devices are identified, necessitating efficient model

architectures and optimization techniques. The irnplications highlight the potential benefits of edge computing in

improving the acceisibility and efficicncy of stuttering prediction systems, particularly in remote or resource-

constrained environmentr. Mo."or.r, the study contributes to advancing the integration of machine learning

and IoT technologies for healthcare applications, offering innovative solutions in speech disorder diagnosis and

intervention. In conclusion, this rescarch shorvcases the feasibility and effectiveness of utilizing edge computing

capabilities in IoT devices for developing machine learning-based stuttering prediction models, with future

reiearch focusing on exploring edge-native machine learning algorithms and optimizing model deployment

strategies for diverse IoT environments.

Keywords: Edge Computing, Internet of Things (IoT), Machine Learning, Stuttering Prediction, Federated

f,earning, Resource Constraints, And Healthcare Applications'

LITERATURE REVIEW

-l'he proliferation of Internet of Things (ToT) devices has revolutionized various fields, notably healthcare and machine

lcarning. The integration of edge computing in IoT devices presents significant opportunities for deploying complex

.rachine learnirrg models clirecily on th" devices, thus enhancing real-time data processing capabilities and reducing

latency. This literature review explores the capabilities of edge computing in IoT devices, particularly for machine

lcan.ring-based stuttering prediction n.rodels.

Edgc Computing and loT
Eclfie cornputing] aefined as processing data near the source rather than relying on centralized cloud systems' has

ernirged ai a cr]tical paradigm in mana*ging the deluge of data generated by IoT devices. Satyanarayanan (2001)laid

the gioundwork by highlighting the challenges and vision of pervasive cornputing, emphasizing the need for localized

data processing.

Bono,ri et al. (2012) introduced the concept of fog computing, wlrich extends cloud services to the network edge,

underscoring its potential in handling loT iata moie efflrciently. Shi and Dustdar (2016) further elaborated on the

prornise of edge computing, advoc"ating for its adoption to meet the latency and bandwidth demands of IoT

applications.

Machine Learning and Edge Computing
Machine learning, especialiy deep teariing, has seen significant advancements, driven by the development. of

algorithms and increa po*ir. Lecun, Bengio, and Hinton (2015) provided a comprehensive overvtew

of deep leaming, ex I networks can model complex patterns in data . He et al. (2016) introduced deep

residual learning, improved image recognition tasks and demonstrated the potential of, deepmpro

learning models i it e irpte-Jntation of such models on edge devicEs,can enable real-time

stuttering prediction.tu lbr
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ABSTRACT

Stuttering, a pervasive speech disorder, presents significant challenges in real-time monitoring and personalized

intervention. This paper presents a pioneering approach that harnesses lnternet of Things (IoT) data streams

and advanced machine learning techniques for continuous stuttering pattern analysis, aiming to overcome

cxisting limitations in diagnosis and treatment. Traditional assessment methods for stuttering often lack real-

time capabilities and rety-on subjective evaluations, impeding timely intervention strategies. our study focuses

on developing u .o*pr.hensive framework for continuous stuttering pattern monitoring-, leveraging IoT devices

such as wearabte sensors and smartphones to capture speech data and associated physiological signals in real-

time. Machine Iearning algorithms, including deep learning models, are employed to analyze these data streams,

revealing distinctive patterns indicative of speech disfluency..Our findings demonstrate the feasibility and

effectiveness of utilizing IoT data streams for continuous stuttering monitoring, enabling accurate detection and

classification of speech disfluencies in real-time. This research underscores the potential of IoT-enabled

continuous monitoring coupled with machine learning analysis in revolutionizing stuttering assessment and

management, offeringi promising avenue for early detection and personalized intervention strategies tailored to

individuals with stuttering.

Keywords: Stuttering, Speech f)isorderso Internet of Things, IoT Data Streams, Continuous Monitoring,

N,lachine Learning, Deep iearning, Real-time Analysis, Personatized Intervention, Treatment Strategies'

T,ITBRATURE REVIEW

The integration of Internet of Things (IoT) technology with macl.rine learning (ML) has garnered significant attention,

especiall"y for continuous rnonitorilng and analysis in healthcare and speech disorders. This review synthesizes the

contributlons of various researchcrs towards utilizing IoT data strearns for monitoring and analyzing stuttering patterns'

IoT in Continuous Monitoring
The potential of loT for contilnuous rnonitoring has been extensively cxplored, highlighting its applications across

various dornains. Biswas and Giaffred a (2014)-discussed the convergence of loT and cloud computing, emphasizing

the opportunities and challenges that arise in this integration, such as data management and security concerns' Atzori,

lera,'and Morabito (2010) piovided a conprehensive survey on IoT, detailing its architectural elements and future

directions. They underscored the importance of rea[-time data acquisition and processing capabilities in IoT' which are

crucial for applications in healthcare monitoring.

IoT and Data Streams
Zlrang and Zhang (2013) examined real-time data acquisition in loT systelns, demonstrating the importance of efficient

data processing methods for handling thc large volumes ofdata generated by loT devices. Perera et al' (2014) discussed

context-aware computing within Io1, which involves collecting and analyzing data streams in real-time to provide

actionable insights. Thes"e capabilities are vital for monitoring stuttering patterns, where continuous data collection is

nccessary fbr accurate analYsis.

Utilizing IoT Data Streams for Continuous Monitoring
and Machine Learning Analysis of Stuttering Patterns

Machine Learning for atics

Machine leaming Pl in extracting meaningful patterns from toT data streams. Holzinger (2013)

reviewed the state-o
in this field. Goodfd
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ABSTRACT

Stuttering, a pervasive speech disorder, presents significant challenges in real-time monitoring and personalized

intervention. This papei presents a pioneering approach that harnesses lnternet of Things (IoT) data streams

and advanced machine learning techniques for continuous stuttering pattern analysis, aiming to overcome

existing limitations in diagnosis ancl treatment. Traditional assessment methods for stuttering often lack real-

time ca'pabilities and rety"on subjective evaluations, impeding timely intervention strategies. our study focuses

on developing u .o*pr.hensive fiamework for continuous stuttering pattern monitoring, leveraging IoT devices

such as wearable sensors and smartphones to capture speech data and associated physiological signals in real-

time. Machine learning algorithms, including deep learning models, are employed to analyze these data streams,

re'ealing distinctive flattirns indicative oispeech disfluency. our tindings demonstrate the feasibility and

effectiveness of utilizing IoT data streams for iontinuous stuttering monitoring, enabling accurate detection and

classification of speech disfluencies in real-time. This research underscores the potential of IoT-enabled

continuous monitoring coupled rvith machine learning analysis in revolutionizing stuttering assessment and

management, offering-a pro*iring avenue for early detection and personalized intervention strategies tailored to

individuals with stuttering.

Keywords: Stuttering, Speech Disorders, Internet of Things, IoT Data Streams, Continuous Monitoring,

Machine Learning, Oeep iearning, Real-time Analysis, Personalized Intervention, Treatment Strategies'

LITERATURE REVIEW

The integration of Irrternet of Things (IoT) technology with machine learning (ML) has garnered significant attention,

cspeciall'y for continuous monitoring and analysis in healthcare and speech disorders. This review synthesizes the

contributio,s of various researchers towards utilizing IoT data streams for monitoring and analyzing stuttering patterns'

IoT in Continuous Monitoring
Thc potential of loT for contiiruous monitoring has been extensively explored, highlighting its applications across

various dornains. Biswas and Giaffred a (201$-discussed the convergence of loT and cloud computing, emphasizing

the opportunities and challenges that arise in this integration, such as data management and security concerns' Atzori,

lcra, and Morabito (2010) piovided a comprehensive survey on loT, detailing its architectural elements and future

dircctions. They underscored the inrportancc of real-tiure data acquisition and processing capabilities in loT, which are

crucial for applications in healthcare monitoring.

loT and Data Streams
Zhang and zhang (2013) examined real-time data acquisition in loT systems, demonstrating the importance of efficient

data processing methods for handling the large volumes ofdata generated by IoT devices. Perera et al' (2014) discussed

context-aware copputing within IoT, which involves collecting and analyzing data streams in real-time to provide

actionable insights. Thci capabilitics are vital fbr monitoring sruttcring patterns. where continuous data collection is

necessary for accu'atc analYsis.

Machine Learning for Hcalth lnformatics
Machine learning ilrotal role in extracting meaningful patterns from loT data streams' Holzinger (2013)

reviewed the

in this field.
which are pa rlv effecti'
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ABSTRACT

Stuttering. a pervasive speech disorder, presents significant challenges in real-time monitoring and personalized

intervention. This paper presents a pioneering approach that harnesses Internet of Things (IoT) data streams

an6 advanced machine learning techniques for continuous stuttering pattern analysis, aiming to overcome

existing limitations in diagnosis and treatment. Traditional assessment methods for stuttering often lack real-

time capabilities and rely on subjective evaluations, impeding timely intervention strategies. Our study focuses

on developing u 
"o-p..hensive 

framervork for continuous stuttering pattern monitoring, leveraging IoT devices

such as wearable sensors and smartphones to capture speech data and associated physiological signals in real-

time. Machine learning algorithms, including deep learning models, are employed to analyze these data streams'

revealing distinctive fatterns indicative of speech disfluency. Our findings demonstrate the feasibiliry and

effectiveness of utilizing IoT data streams for continuous stuttering monitoring, enabling accurate detection and

classification of speech dislluencies in real-time. This research underscores the potential of loT-enabled

continuous monitoring couplecl with machine tearning analysis in revolutionizing stuttering assessment and

management, offering a promising avenue for early detection and personalized intervention strategies tailored to

individuals with stuttering.

I(eywords: Stuttering, Speech Disorders, Internet of Things, IoT Data Streams, Continuous Monitoring,

Machine Learning, Deep Learning, Real-time Analysis, Personalized Intervention, Treatment Strategies.

LITERATURE REVIEW

The integration of Internet of Things (loT) technology with machine learning (ML) has garnered significant attention,

espccraliy fbr corrtinuous rnonitoring and analysis in healthcarc and speech disorders. This review synthesizes the

contribuiions of various researchers towards utilizing IoT data streams for monitoring and analyzing stuttering patterns.

Io'f in Continuous Monitoring
Thc potential of IoT for continuous monitoring has been extensively explored, highlighting its applications across

variotrs domains. Iliswas and Giaffreda (2014) discussed the convergence of loT and cloud computing, emphasizing

tlte opportunities and challenges that arise in this integration, such as data management and security concerns' Atzori,

lcra, and Morabitg (2010) piovided a comprehensivc survey on IoT, detailing its architectural eletnents and future

directions. They un<ierscorcd the importance of real-time data acquisition and processing capabilities in IoT, which are

crucial for applications in healthcare monitoring'

lol'and Data Streams
Zhang and Zhang (2013) examined real-time data acquisition in loT systems, demonstrating the importance of efficient

data frocessing rirethods for handling the large volumes ofdata generated by loT devices. Perera et al. (2014) discussed

context-aware conrputing within Ioi, whicir involves collecting and analyzing data streams in real-time to provide

actionable insights. Thes-e capabilities are vital for monitoring stuttering patterns, where continuous data collection is

necessary for accurate analYsis.

Machinc Learning for Hcalth lnformatics
Machine leaming plays aj role in extracting meaningful patterns from toT data streams' Holzinger (2013)

learning for health informatics, identifying the challenges and future directionsreviewed the state-of-t e learning for health informatics, identifying the challenges and future directions
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ABSTRACT

Stuttering, a pervasive speech disorder, presents significant chaltenges in real-time monitoring and personalized

intervention. This paper presents a pioneering approach that harnesses Internet of Things (IoT) data streams

and advanced machine learning techniques for continuous stuttering pattern analysis, aiming to overcome

existing limitations in diagnosis and treaiment. Traditional asscssment methods for stuttering often lack real-

time capabilities and rety on subjective evaluations, impeding timely intervention strategies. Our study focuses

on developing u .o.pr.hensive fiamelvork for continuous stuttering pattern monitoring, leveraging IoT devices

such as wearable sensors and smartphones to capture speech data and associated physiological signals in real-

time. Machine Iearning algorithms, including deep learning models, are employed to analyze these data streams,

revealing distinctive [atterns indicative of speech disfluency. Our findings demonstrate the feasibility and

el'fectiveness of utilizing IoT data streams for continuous stuttering monitoring, enabling accurate detection and

classification of speech disfluencies in real-time. This research underscores the potential of loT-enabled

continuous monitoring coupled with machine learning analysis in revolutionizing stuttering assessment and

rnanagement, offering a promising avenue for early detection and personalized intervention strategies tailored to

individuals with stuttering.

I(eywords: Stuttering, Speech Disorders, Internet of Things, IoT Data Streams, Continuous Monitoring,

Machine Learning, Deep Learning, Real-time Analysis, Personalized Intervention, Treatment Strategies.

I,ITERATURE REVIEW

The iltegration of Internet of Things (IoT) technology with machine learning (ML) has garnered significant attention,

especialiy for continuous rnonitoring and analysis in healthcare and speech disorders. This review synthesizes the

contributions of various researclrers towards utilizing IoT data streams for monitoring and analyzing stuttering patterns'

toT in Continuous Monitoring
The potentiat of loT for continuous monitoring has been extensively explored, highlighting its applications across

various domains. Biswas and Giaffred a (2014) discussed the convergence of loT and cloud computing, e[rphasizing

the opportunities and challenges tl,at arise in this integration, such as data management and security concems. Atzori,

Iera, and Morabim (20 l0) piovided a contprehensive survey on IoT. detailing its architectural elements and future

dircctions. Tl.rey ulderscored the irnportance of real-tirne data acquisition and processing capabilities in loT, which are

crucial for applications in healthcare monitoring.

Io'I'and Data Strcams
Zhang and Zhang (2013) examined real-time data acquisition in loT systelns, demonstrating the importance of efficient

data p-rocessing methods for handling the 1arge volumes of data generated by IoT devices. Perera et al. (2014) discussed

context-awarelomputing within Ioi, which involves collecting and analyzing data streams in real-time to provide

actronable insights. TheJe capabilities are vital for monitoring stuttering patterns, where continuous data collection is

necessary for accurate analYsis.

Machine Lcarning for-Hcalth lnformatics
Aipiyotal role in extracting ureaningful patterns frorn IoT data streams. Holzinger (2013)

reviewed the ine learnilg for health informatics, identifying the challenges and future directionsnlng
and Courvilli (2016) provided an in-depth exploration^oldeeplearning techniques,

rocessing complex data such as speech patterns.
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ABSTRACT

This paper explores the development of an advanced platform aimed at transforming remote stuttering therapy

and assessment. Stuttering, a prevalent speech disorder impacting millions worldwide, presents unique

challenges requiring speciaiized interventions. However, traditional therapy methods often encounter obstacles

like geographical Iimitations and resource scarcity, necessitating innovative solutions. Our research addresses

ttrese challenges by leveraging Internet of Things (IoT) technologies. We have devised a platform facilitating

seamless connections between stuttering therapy seekers and therapists, irrespective oftheir locations. Through

the integration of machine learning algorithms, our platform provides personalized therapy sessions and real-

time analysis of stuttering patterns, ensuring customized interventions for each individual. We have prioritized

user accessibility by aesigning a user-friendly interface for therapists and clients, alongside robust security

measures to safeguard puti.ridata. Key features include an intuitive interface for therapy sessions, advanced

speech analysis algorithms for real-time assessment, and secure cloud-based data storage. Furthermore' our

piatform incorporates adaptive learning mechanisms to continually refine therapy outcomes based on user

ieeclback. The implementation of our IoT-integrated machine learning platform signifies a significant

advancement in remote stuttering therapy and assessment, promising to enhance the lives and communication

skills of stuttering individuals by overcoming geographical barriers and improving access to specialized services.

This paper prouides a comprehensive exploration of our research, encompassing its purpose' methodology,

finclings, significance, originality, and conclusions. Our aim is to illuminate the innovative contributions and

practical implications of our work in the field of remote stuttering therapy and assessment.

Keywords: Stuttering therapy, Remote assessment, Internet of Things (IoT), Machine learning, Personalized

interventions, User accessibility, Real-time analysis, Adaptive learning, Geographical barriers, specialized

services.

LITERATURE REVIEW

Certainly! Here's a literature review using the provided references for the research title "Design and Implementation of
an IoT-lntegrated Machine Leaming Platform for Remote Stuttering Therapy and Assessment":

Literature Revierv
T5e integration of' lnternet of Things (loT) with machine learning techniques for healthcare applications has been

widely explored in recent years. This literature review examines key developments in sensor technology, speech

p.ocessing, and rnachine learning that collectively underpin the proposed platform for remote stuttering tirerapy and

assessment.

loT and Sensor Technology in Healthcarc
lo'f has rcvolutionized healthcare by enabling continuous monitoring and data collection through wearable sensors.

Chan et al. (2008) provide an extensive review of smart horres and the implementation of loT in monitoring patient

health and safety. patel et al. (2012) further discuss the application of wearable sensors in rehabilitation, highlighting

rheir porential ior long-term monitoring of patients with chronic conditions. The flexibility and adaptability of loT

systems in personalize-d healthcare are irucial for developing a remote stuttering therapy platform. He et al. (2008)

emphasize ihe importance of security and privacy in IoT networks, which is essential for protecting sensitive patient

data.

Machine Learning for: Proccssing
for stuttering
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l[ienificantly advanced speech processing capabilities, which are vital
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ABSTRACT

This paper explores the development of an advanced platform aimed at transforming remote stuttering therapy

and assessment. Stuttering, a prevalent speech disorder impacting millions worldwide, presents unique

challenges requiring specialized interventions. However, traditional therapy methods often encounter obstacles

like geographical limitations and resource scarcity, necessitating innovative solutions. Our research addresses

ttrese challenges by leveraging Internet of Things (IoT) technologies. We have devised a platform facilitating
seamless connections between stuttering therapy scekers and therapists, irrespective of their locations. Through
the integration of machine learning algorithms, our platform provides personalized therapy sessions and real-

time analysis of stuttering patterns, ensuring customized interventions for each individual. We have prioritized

user accessibility by designing a user-friendly interface for therapists and clients, alongside robust security

measures to safeguard patient data. Key features include an intuitive interface for therapy sessions, advanced

speech analysis algorithms for real-time assessment, and secure cloud-based data storage. Furthermore, our

platform incorporates adaptive learning mechanisms to continually refine therapy outcomes based on user

i'eedUact. The implementation of our IoT-integrated machine learning platform signifies a significant

advancement in remote stuttering therapy and assessment, promising to enhance the lives and communication

skills of stuttering individuals by overcoming geographical tlarriers and improving access to specialized services.

This paper provides a comprehensive exploration of our research, encompassing its purpose' methodology'
I'indings, significance, originality, and conclusions. Our aim is to illuminate the innovative contributions and

practical implications of our rvork in the field of remote stuttering therapy and assessment.

Keyrvords: Stuttering therapy, Remote assessment, Internet of Things (IoT), Machine learning, Personalized

interventions, User accessibility, Real-time analysis, Adaptive learning, Geographical barriers, specialized

services.

LITERATURE REVIEW

Certainly! Here's a literature review using the provided references for the research title "Design and Implementation of
ar.r IoT-Integrated Machine Learning Platform for Retnote Stuttering Thcrapy aud Assessnlent";

Literature Review
The integration of lnternet of Things (IoT) with machine learning techniques for healthcare applications has been

widely explored in recent years. This literature review examiues key developments in sensor technology, speech

processing, and machine learning that collectively underpin the proposed platform for remote stuttering therapy and

assessment.

loT and Sensor Technology in Healthcarc
IoT has revolutionized healthcare by enabling continuous monitoring and data collection through wearable sensors'

Chan et al. (2008) provide an extensive review of smart homes and the implerrentation of IoT in monitoring patient

health and safety. patel et al. (2012) further discuss the application of wearable sensors in rehabilitation, highlighting

their potential for long-term monitoring of patients with chronic conditions. The flexibility and adaptability of IoT

systems in personaiized healthcare are crucial for developing a remote stuttering therapy platform. He et al' (2008)

eilphasize the importance of security and privacy in IoT networks, which is essential for protecting sensitive patient

data.

Machinc Learning for
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ABSTRACT

This paper explores the development of an advanced platform aimed at transforming remote stuttering therapy

and assessment. Stuttering, a prevalent speech disorder impacting millions worldwide, presents unique

challenges requiring specialized interventions. However, traditional therapy methods often encounter obstacles

like geographical limitations and resource scarcity, necessitating innovative solutions. Our research addresses

ttrese ctrattenges by leveraging Internet of Things (IoT) technologies. We have devised a platform facilitating

scamless connections between stuttering therapy scekers and therapists, irrespective of their locations. Through
the integration of machine learning atgorithms, our platform provides personalized therapy sessions and real-

time analysis of stuttering patterns, ensuring customized interventions for each individual. We have prioritized

user accessibility by designing a user-friendly interface for therapists and clients, alongside robust security

measures to safeguard patient data. Key l'eatures include an intuitive interface for therapy sessions, advanced

speech analysis algorithms for real-time assessment, and secure cloud-based data storage. Furthermore' our

platlbrm incorporates adaptive learning mechanisms to continually refine therapy outcomes based on user

ieedback. The implementation of our IoT-integrated machine learning platform signifies a significant

advancement in remote stuttering therapy and assessment, promising to enhance the lives and communication

skills of stuttering individuals by overcoming geographical barriers and improving access to specialized services.

This paper provides a comprehensive exploration of our rescarch, encompassing its purpose, methodology'
linclings, significance, originality, and conclusions. Our aim is to illuminate the innovative contributions and

practical implications of our work in the lield of remote stuttering therapy and assessment.

Keywords: Stuttering therapy, Remote assessment, Internet of Things (IoT), Machine learning, Personalized

interventions, User accessibility, Real-time analysis, Adaptive Iearning, Geographical barriers, specialized

services.

LITERATURE REVIEW

Ccrtainly! Here's a literature review using the provided references for the researclr title "Design and Implementation of
an IoT-lntegrated Machine Learning Platform for Rernote Stuttering Therapy and Assessment":

Literature Revierv
The integration ol lnternet of Things (loT) with machine learning techniques for healthcare applications has been

widely explored in recent years. This literature review examines key developments in sensor technology, speech

proceising, and machine learning that collectively underpin the proposed platform for remote stuttering therapy and

assessment.

IoT and Scnsor Tcchnology in Healthcarc
loT has revolutionized healthcare by enabling continuous monitoring and data collection through wearable sensors'

Chan et al. (2008) provide an extensive review of smart homes and the implernentation of loT in monitoring patient

hcalth and safety. patel et al. (2012) further discuss the application of wearable sensors in rehabilitation, highlighting

their potential f:or long-term monitoring of patients with chronic conditions. The flexibility and adaptability of IoT

systems in personalized healthcare are crucial for developing a remote stuttering therapy platform. He et al, (2008)

ei,phasize ihe importance of security and privacy in toT networks, which is essential for protecting sensitive patient

data.
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ABSTRACT

This paper explores the development of an advanced platform aimed at transforming remote stuttering therapy

and assessment. Stuttering, a prevalent speech disorder impacting millions worldwide, presents unique

challenges requiring specialized interventions. Horvever, traditional therapy methods often encounter obstacles

like geographical limitations and resource scarcity, necessitating innovative solutions. Our research addresses

these challenges by leveraging Internet of Things (IoT) technologies. We have devised a platform facilitating

seamless connections between stuttering therapy seekers and therapists, irrespective of their locations. Through

the integration of machine learning algorithms, our platform provides personalized therapy sessions and real-

time analysis of stuttering patterns, ensuring customized interventions for each individual. We have prioritized

user acceisibility by designing a user-friendly interface for therapists and clients, alongside robust securify

measures to safeguard patient data. Key features include an intuitive interface for therapy sessions, advanced

speech analysis algorithms for real-time assessment, and secure cloud-based data storage. Furthermore, our

piatform incorporates adaptive learning mechanisms to continually refine therapy outcomes based on user

ieedback. The implementation of our IoT-integrated machine learning platform signifies a significant

advancement in remote stuttering therapy and assessment, promising to enhance the lives and communication

skills of stuttering individuals by overcoming geographical barriers and improving access to specialized services.

This paper prooides a comprehensive exploration of our research, encompassing its purpose' methodology,

tin6ings, significance, originality, and conclusions. Our aim is to illuminate the innovative contributions and

practical implications of our work in the lield of remote stuttering therapy and assessment.

Keywords: Stuttering therapy, Remote assessment, Internet of Things (IoT), Machine learning, Personalized

interventions, User accessibility, Real-time analysis, Adaptive Iearning, Geographical barriers, specialized

services,

LITERATURE REVIEW

Certainly! Here's a literature review using the providcd references for the research title "Design and Implementation of
an IoT-Integrated Machine Learning Platform for Rernote Stuttering Therapy and Assessment":

Litcraturc Revierv
The integration of lnternet of Things (loT) with machine learning techniques for healthcare applications has been

wiclely explored in recent years. This literature review examines key developments in sensor technology, speech

pruceising, and machine learning that collectively underpin the proposed platform for remote stuttering therapy and

assessment.

loT and Sensor Technology in Healthcare
loT has rcvolutionized hea-ithcare by enabling continuous monitoring and data collection through wearable sensors.

Chan et al. (2008) providc an extensive review of smart hotles and the implementation of IoT in monitoring patient

health and safety. patel et ai. (2012) further discuss the application of wearable sensors in rehabilitation, highlighting

rheir porenrial ior long-term moniroring of patienrs with chronic conditions. The flexibility and adaptability of IoT

sysrems in personalizJd healtlicare are irucial for developing a remote stuttering therapy platform. He et al. (2008)

ei,phasize the importance of security and privacy in IoT networks, which is essential for protecting sensitive patient

data.

Machine Learning
ly advanced speech processing capabilities, which are vital for stuttering

d aeep convolutional neural networks (CNNs) that have dramatically
Machine learning

nce. Zeiler and Fergus (20t4) furtfrpexntp{1$6glralizatio,q of
therapy. Krizhev
improved image wl j"Wff;"


