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Abstract High-magnitude earthquakes can result in severe

destruction in regions susceptible to liquefaction. To avoid

such casualty, one needs to specify the liquefaction sus-

ceptibility of the area and suggest proper measures for

construction designs. In the present work, the liquefaction

potential of the Kalyani region is evaluated. Three mod-

erate- to high-magnitude earthquake scenarios (Mw = 6.5,

7.0, and 7.5 and PGA = 0.143g, 0.170g, and 0.202g,

respectively) are considered for the present analysis at the

six selected borehole sites in the study region. Liquefaction

potential in terms of the factor of safety (FoS) against

liquefaction is evaluated using a field approach based on

N values with the help of a simplified method commonly

known as Seed and Idriss method. Further, an attempt is

made to define the severity against liquefaction by drawing

the liquefaction hazard map of the study area based on the

liquefaction potential index (LPI) values. It is found from

the results that, for the shallow depths, susceptibility

towards liquefaction decreases as the magnitude of earth-

quake decreases. We also observed that the minimum

difference in the FoS obtained for a 7.0 magnitude earth-

quake was found to be 40% greater than that for the 7.5

magnitude earthquake. The same result is valid for the LPI

analysis; for 7.5 Mw, the LPI is very high and the suscep-

tibility towards liquefaction is about 93%. For the 7.0 Mw,

the LPI is high and the severity against liquefaction is

between 58 and 93% probability, whereas for 6.5 Mw, the

LPI is moderately high with less than 53% susceptibility

towards liquefaction.

Keywords Liquefaction � Liquefaction potential index �
Cyclic stress ratio � Cyclic resistance ratio � Factor of safety

Introduction

Whenever a major earthquake occurs, it is observed that it

causes serious damage to the foundation, structure, and

underground structure constructed on the extensive areas of

reclaimed land due to soil liquefaction and displacement of

ground in the horizontal direction [1]. It has been shown

that the determination of liquefaction potential of any

region must be taken into account for ground improvement

before the construction of any structure [2]. When a high-

intensity earthquake hits a sandy soil deposit which is in

loose, saturated, and undrained cohesionless condition,

then the rapid decrease in the shear strength of the soil

takes place such that the shear strength of the soil even-

tually becomes zero. This phenomenon is termed as liq-

uefaction. As the pore water pressure increases, soil

particles lose their contact with each other and move in

unidentified directions resulting in sinking of heavyweight

structures and floating of low-weight structures. The

occurrence of soil liquefaction depends on various factors

like the type of soil, thickness of the soil strata, soil grain

size, relative density, water table depth, fines content, etc.

[2]. Correspondingly, severity of liquefaction is influenced

by the reduction of effective stress, shear modulus degra-

dation, and intensity and magnitude of the earthquake,

duration of the ground motion, distance from the source of

the earthquake, ground acceleration, etc. [2–4]. Ground
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Abstract
The main focus of this research is the ground response analysis and liquefaction potential analysis of AIIMS Kolkata based 
on SPT-N values at six different locations. The analyses are performed for the earthquake magnitude Mw = 7.0 and peak 
ground acceleration of 0.170 g. For this, Equivalent-linear Earthquake Response Analysis (EERA), Nonlinear Earthquake 
Response Analysis (NERA), and PLAXIS-2D software are utilized. In ground response analysis, various parameters such as 
shear stress, peak ground acceleration, relative displacement, and amplification ratio are evaluated. In liquefaction potential 
analysis, the factor of safety against liquefaction is calculated from different methods, such as the simplified method, EERA, 
and NERA, and their results have been compared. Further liquefaction potential index is also evaluated for the same earth-
quake magnitude and PGA using the factor of safety value evaluated from liquefaction potential analysis and ground response 
analysis for all the borehole locations. It is observed from the results that the equivalent linear analysis gives conservative 
results when compared with those obtained from the nonlinear analysis. Moreover, the simplified method too fails to predict 
the liquefaction susceptibility of certain regions that are found to be prone to liquefaction from the EERA and NERA analyses.

Keywords  Liquefaction potential · Equivalent linear and nonlinear earthquake response · CSR · CRR​ · Factor of safety

Introduction

It has been shown by various researchers that the study of 
ground motion during an earthquake is essential to deter-
mine its effect on the structures constructed on soft soils. 
In the list of hazardous phenomena, earthquake always has 
severe effect as compared to others, and over the last many 
decades, the loss of lives and property due to earthquakes 
are uncountable. Kolkata is one of the metro cities lying 
on the eastern coastal belt (Putti and Neelima 2018). It is 
a highly populated city and has a population of approxi-
mately 4.5 million over the approx. area of 185 km2 (Roy 
and Sahu 2012a, b). Since the city is very old and largely has 
unplanned development, there are many high-rise buildings 
constructed in congested areas, increasing the risk of loss 

several times in the event of a major earthquake. Kalyani is 
also one of the ancient parts of the Nadia district which lies 
in seismic zone III according to IS 1893–2016. The regions 
in this zone are considered susceptible to liquefaction. Con-
sidering the importance of the city in terms of seismic his-
tory, population density, and growth of public sectors, the 
authors were motivated to carry out the present research 
work.

Linear and nonlinear analyses are employed in the predic-
tion of ground motion at the surface for the development of 
design response spectra. They are also used to calculate the 
stresses and strains which are again used in the assessment 
of liquefaction potential (Kramer 1996).

Many researchers have carried out linear and nonlinear 
analyses for various urban locations of the world (Schnabel 
et al. 1972; Idriss & Sun 1992; Kramer 1996; Sugito et al. 
1994; Assimaki et al. 2000). Several site-specific studies have 
also been performed for various sites like Santiago de Cuba 
(Alvarez et al. 2004, Zagreb (Herak et al. 2004), Bursa (Topal 
et al. 2003), Algiers (Harbi et al. 2004), Alexandria (El-Sayed 
et al. 2004), Beijing (Ding et al. 2004), and Napoli (Nunziata 
2004). Various comparative studies on linear and nonlinear 
analysis have also been conducted (Youd & Carter 2005; Zeng 
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Abstract 
Nowadays, due to higher rate of construction 

activities, useful and effective lands are harder to find 

for construction purposes. So, the lands which are 

problematic are now used for construction purposes. 

The techniques used for improving these problematic 

lands are called ground improvement techniques. 

Among all the ground improvement techniques, stone 

columns are most effective and economical to improve 

the shear strength and bearing capacity of soil and 

thus, to reduce the settlement phenomenon. The main 

objective of the present study is to determine the total 

displacement of the soil foundation.  

 

For this purpose, parametric analysis was carried out 

to study the effect of two parameters namely stone 

column diameter and stone column spacing on the total 

displacement values. Finite element analysis was used 

to evaluate the displacement of soil strata reinforced 

with stone column using PlAXIS-2D software. The 

analysis was carried out for static load applied from 

top and Bhuj earthquake prescribed as dynamic 

loading. From present study, it was found that by 

decreasing the column spacing at a constant diameter 

of 1m, the maximum total displacement reduction was 

36.73% and by increasing the column diameter at 

constant column spacing of 2m, the maximum total 

displacement reduction was 39.75%. Thus, it was 

concluded that by decreasing the column spacing at 

constant diameter and by increasing the column 

diameter at constant spacing respectively, there is a 

tremendous decrease in total displacement of the soil 

foundation which increases the load bearing capacity 

of the soils. 
 

Keywords: Stone column, PlAXIS-2D, Earthquake, 

Seismic loading. 

 

Introduction 
Ground improvement techniques are used to increase the 

bearing capacity of poor and problematic soils and thus to 

reduce the settlement. There are several ground 

improvement techniques like deep mixing method, 

precompression, stone columns, vibroflotation, grouting and 

stabilization. Stone column technique is one of the most 

efficient and cost-effective soil improvement techniques. 

This method was initiated in France in 1830s and was widely 

used especially in Europe since 1950s. Stone columns are 

easy in installation and are cheaper than any other methods. 

Where chemical treatment for soil improvement is not 

feasible due to its hazardous environmental impact, stone 

column is better alternative since stone column technique is 

an environment friendly method which does not cause any 

serious hazard to the environment. Stone columns are 

basically constructed at a depth of at least four meters below 

the ground surface. 

 

Numerical analyses based on stone column were carried out 

by many researchers.3,4,7,9,10,11,13.  Sakr et al14 analysed stone 

columns for drained and undrained conditions in soft and 

loose clay. Ziaie et al18 studied increase in the diameter of 

stone column, the shear strength and bearing capacity of soil. 

Ambily and Gandhi1 performed the experimental and 

analylitical study of load settlement of stone columns. 

 

Zahmatkesh and Choobbasti17 evaluated the settlement 

behaviour of stone columns in soft clay. Fathi and 

Mohtasham6 analysed the stability of stone columns. Tilva16 

studied the stone column on soft and stiff clay. McKelvey et 

al12 performed the shear strength analysis of stone column. 

Haresh and Mittal8 studied stone column as an effective 

ground improvement method. Elsiragy5 concluded from his 

numerical study that by decreasing the column spacing from 

3m to 1m, displacement reduction could be achieved upto 

47% and by increasing the column diameter from 0.5m to 

1m, displacement reduction could be upto 49.83%. 

 

Basic design parameters that are considered in the 

construction of stone columns are diameter, spacing and 

depth of stone columns, stone aggregate size etc. Among 

these parameters, diameter and spacing are the most 

important parameters that influence the design of stone 

columns. Stone column surrounded by soft clay will bulge 

additional as lateral confinement to soil is considerably less. 

Weak layers of soil can be reinforced and densified by 

manipulating and changing the spacing and diameter of 

stone columns. 

 

If there is no proper selection of diameter and spacing, then 

the stone column structures will not be effective and 

economical as a ground improvement technique. The 

improvement of soft soil properties like bearing capacity, 

shear strength, displacements, lateral densification, 

compressibility etc. is greatly influenced by the diameter and 

the spacing of stone column. 
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I. Introduction
The notion of poly-alphabetic radar [],[2] introduced earlier based on simultaneous multiple

interpretations of pre-designed returned waveform, results into improved detection performance of binary pulse
conrpression radar at the affordable cost of an additional signal processing. In fact, the central idea of poly-
alphabetic radar signal is poly-semanticism, which was achieved through poly-alphabetism. In the earlier work
based on mono-alphabetic poly-semanticism [3], the problem of optimal target detection was discussed in the
context of single target in noise free environment. In our approach, Optirnal Binary Codes (OBC) and randomly
generated mono-alphabetic codes are considered to generate poly-semantic sequences of larger lengths up to
5100. The receiver system is designed by considering single target with noisy environment. The quantitative
measures; Discrimination (D) and Figure of rnerit (F) suggested by Moharir [4],[5] for binary sequences are
used to evaluate the detection perforrnance of the poly-semantic codes. The transmitted binary sequence is
optimized by employing poly-semantic Hamnring backtlack scan algorithm such that each of the poly-semantic
interpretations lead to maximum discrimination or figure of merit. The generation of poly-semantic sequences
and radar signal processor for application in high resolution radar target detection is discussed in sec II. The rest
of this paper is organized as follows. Calculations of figure of merit are presented in section III. In sections IV
and V, we present the noise and detection performances of poly-semantic sequences to obtain noise rejection
with respect to figure of merit in the application of high resolution radar. Conclusions are made in section VL

II. Poly-Semantic Radar Signal Processor
The generation of poly-semantic sequences is completed in two steps: first one using restricted

(selective) Hamming backtrack scan for interspersed binary sequences and the second, using a complete
Hamming backtrack scan for poly-semantic sequences with figure of merit as joint objective function. The block
schematic diagram of poly-semantic radar signal processor at the transrnitter is shown in Fig.l(a).

First Step in the Signal Design
Consider, optimal binary codes or randomly generated binary codes of lerrgth N. given by

S1 : A: [a;]
B: [bi]

and C = [c;]

(l)
(2)
(3)

(4)
(s)

where i- 0, I ,2,3, .... N-1.
The elernents ofthese sequenccs are drarvn from alphabct {-1, +l [.

The sequence S1 is rnutated using llanrnring backtrack algorithm to get optimum figure of merit. The
scqrlences 52 of length 2N ancl S.r of lcngth 3N at'e generatcd by interleaving thc elements of S1 & B, and 52 & C
respectively as shown in F-ig. l(a). Therefore

S1- [a; b; ]
and 53 : [a1 b; c; ]
where i= 0, I ,2,3. ..., N-1.

A selective Hamming backtracking algorithm [6] is applied on the sequences 52 and 51, so that the
Iigure of rneril ol thc output sequcncc is optimized. This algorithm perlorms mutations only on the embedded
elenrents, i.e.,b1,.br, b2, b.r... of the secluence S:, and c11.c1, cr, c.r... of the sequence S-r, without disturbing thc
other elements.
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L lntroduction
1-o delclop thc rohustness in acl hoc netrvorks. thc ('l)-l\{A('algolithrn is intloduccd in thc phrsical

larer. [)islrihuted spacc-tinre/tiequencr cocling schemc is intloduced lor inrploring. thc SNR. l-hc end to cntl
BIR is decreased hr considcring two pouer allocatiun stratcgics bctwee n sortrccs to rclu1. lo dcrclop the
rubustncss in ad hoc nctr'"rrrks. thc Ct)-MAL'algorithnr is introduccd in thc phrsical larcr.'l'he etlicicncy and
credihilitl ol'the cognitivc s1'stcrn rvill bc irnplorcd bv irrtrodrlcing thc spcctlunr. rrhich uill harc thc distinctiorr
ol lindirrg wrons attd nrisscd issues. Slot(cd Al.Oll,,\ uith buller lirr tlclire rirrg llrc tluta Pae kels lionr orrc placc
to anothcr placc as ircll as retransntits thc ticgradcd packcts liorn thc transrnissiorr. -l 

hc coalcsccnec ol Slottcd
ALOIIA (S-.{l.OtlA) and hul'ter rs inr;rlcntcntcd lirr dclircring data packcts liorn onc placc to arrother. lhc
conrbirraliun ol Slottcd At.OllA (S-Al.OH.A) and bLrller is inrplemente d lirr dclircring data packets fionr one
place to iinother. 

.l'his 
protocol is cxpected to improre the throughput" rrininrize the outagc probatrilitl and delay

lirr cllectirc transrnission fiorn sourcc to dr:stinations. It provides thc sirnultancous data transrnission ol'data ltrr
nrultiple users. l hc cncl-to-end SI:R probatrilit\ is enlranccd. wlrcn thc Srvitched Sclection ('onrhirring enrplored
uith the MPSK.'l'o achicle the lrest SNR^ the conrbination ol the ucighirrg rc'r,'tor irnd ]VIR( techniquc is

cnrployed. Synrbol F-rror I'rohabilit) (SEI') is conrputr'cl and thcn thc dircrsitl order is carlied out lirr
dcvcloping the contldcntial capacitl ol'thc nctuork. ,A rlultiplicr and lirrs'ard [\\'o \\'a\ rnulti-re lal s1 slcur is
tused lirr achicr ing ths SNII and its l)rohahililr [)cnsitr I Lrne tiorr (l'l)l:) lirr cae h transnrissiorr nodc.
I)crlirt'nrattcc and reliabilitl ol'thc cognitire s\stcnr arc inrprorcd hr introducing thc spe0trunt scnsirrg a prohlcnr
rvith dirersity'in detccting the talse and nrissed probabilities. In Mll\1O" thc co-()l)crirti\c eonrnunrerLi()n is

applied fbr enltancing tltc coverage and slstent capacitl ol nirclcss environnrents and its pcrlbrnrance dcpcnds
on a nutnber ol-intcrrnediate nodes. lt is applicablc onlv u'hen the channel eslinration crror cxisls.'l'he (iBN-
ARQ;rlotocols are analtzed bv the queuing rnodcl and it estinrates queue length as wcll as delay statistics.
(;llN-ARQ is arr crror recoverv protocol. Data alicr thc dclal'range is useless.'l'he cxisting algorithnrs have
sonts cutrstraittts such as high delal arrd lou throughput In ordcr t() overc()titc thcse prohlcnrs. thc Slotted
AIOll,\ tlullcr ( l) (S-^l.OIlA-ll( l)) nrc(h()d is itrtrodLtectl. lhc S-,Al.OllA-[]( [) rrre thtrd usc(l to inrpr{)\c thc
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ABSTRACT 

In this paper, making use of Bailey’s Lemma and certain known summation formulae due to Slater [2], Verma & 

Jain an attempt will be made to establish new interesting transformation formulae for hyper-geometric series. 

Key words: Ordinary and basic hyper-geometric function / series, Bailey’s Lemma, summation formulae. 
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1. Introduction, Notations and Definitions: 

The transform which was discovered by Bailey [1] in 1947. 

If 

                                                             𝜷𝒏 =    𝒖𝒏−𝒓  𝒗𝒏−𝒓 𝒏
𝒓=𝟎 𝜶𝒓                                             (1.1) 

And  

                                                           𝜸𝒏  =    𝒖𝒏+𝒓
∞
𝒓=𝒏  𝒗𝒏−𝒓𝜹𝒏 =  𝒖𝒓

∞
𝒓=𝟎 𝒗𝒓+𝟐𝒏𝜹𝒓+𝒏          (1.2)                 

𝐭𝐡𝐞𝐧, 𝐮𝐧𝐝𝐞𝐫 𝐬𝐮𝐢𝐭𝐚𝐛𝐥𝐞 𝐜𝐨𝐧𝐯𝐞𝐫𝐠𝐞𝐧𝐜𝐞 𝐜𝐨𝐧𝐝𝐢𝐭𝐢𝐨𝐧𝐬 , 

                                                            ∞
𝒓=𝟎 𝜶𝒏𝜸𝒏     =     𝜷𝒏

∞
𝒏=𝟎  𝜹𝒏                                         (1.3)     

                                       

𝒘𝒉𝒆𝒓𝒆 𝜶𝒏 , 𝜹𝒏 , 𝒖𝒓  𝒂𝒏𝒅 𝒗𝒓 𝒂𝒓𝒆 𝒂𝒏𝒚 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏𝒔 𝒓 𝒐𝒏𝒍𝒚  ,such that the series 𝜸𝒏 exists, making use of (1.3), Bailey 

was developed a technique to obtain various transformation formulae for ordinary and q- series , which play an 

important role in number theory and hyper geometric series.  Singh [2] be obtained many transformation formulae 

for q- series by using Bailey’s transformation and certain known result due to Slater [2] and Verma & Jain [1]. In 

this paper, an attempt we have been made to establish certain transformation formulae for hyper geometric series 

by using Bailey transformation and some known formulae from Verma & Jain [1].        
                                      

An  explicit  representation of generalized hyper geometric  functions                                                                                                                                                                                                                                        

𝒓𝑭𝑺   

𝒂𝟏, 𝒂𝟐, … , 𝒂𝒓 ;     𝒛

𝒃𝟏,  𝒃𝟐,   . . . , 𝒃𝒔

     =   𝒓𝑭𝑺  
(𝒂)𝒓 ; 𝒛

(𝒃)𝒔
   = 

[ 𝒂𝒓 ]𝒏   𝒛
𝒏

[𝟏]𝒏  [ 𝒃𝒔 ]𝒏

∞
𝒏=𝟎  .                             (1.4) 

                                           𝒗𝒂𝒍𝒊𝒅 𝒇𝒐𝒓  |𝒛|   <  1, 𝑝𝑟𝑜𝑣𝑖𝑑𝑒𝑑 𝑛𝑜 𝑧𝑒𝑟𝑜𝑠 𝑎𝑝𝑝𝑒𝑎𝑟 𝑖𝑛 𝑑𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟.  

Here 𝒂𝟏 , 𝒂𝟐 , 𝒂𝟑, ⋯ , 𝒂𝒓  and 𝒃𝟏 , 𝒃𝟐 , 𝒃𝟑, ⋯ , 𝒃𝒔  and z are assumed to be complex number. 

The shifted factorial is defined by 

 (𝒂)𝒏  =   
𝟏 ,                                 𝒏 = 𝟎                       

𝒂 𝒂 + 𝟏 ……………….    𝒂 + 𝒏 + 𝟏 ;  𝒏 > 0
                                                        (1.5) 
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An analytical model of P+ SiC core-shell JLFETs to analyze the 
performance for higher breakdown voltages applications 
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A R T I C L E  I N F O   

Index Terms: 
Higher breakdown voltages 
Silicon carbide devices 
Wide band gap (WBG) 
NW JLFET 
P+ SiC CS JLFET 

A B S T R A C T   

In this article, we proposed a core-shell (CS) architecture that uses the silicon carbide (SiC) as a 
nanowire for higher breakdown voltages in a Junctionless field effect transistor (JLFET). The P+

core-shell improves the electrostatic integrity and reduces lateral band-to-band tunneling in SiC 
JLFET. Furthermore, the SiC is wide band gap material which helps to achieve the full volume 
depletion in JLFET at such short channel lengths. Thus, the OFF-state current in P+ SiC CS JLFET 
has reduced to 10− 16 μA even at temperature 600 K and VDS = 2.0 V. The P+ SiC CS JLFET shows 
significant performance even at higher drain voltages. Hence, we investigate the P+ SiC CS JLFET 
for higher breakdown voltages with the impact of higher temperatures. In addition, the impact of 
higher drain voltages with higher temperatures is also examined. This paper presents an 
analytical model for P+ SiC CS JLFETs which considers Poisson’s equation for nanowires as well 
as the surface potential at the threshold voltage (Vth) and electric field at the zero point (Ez). The 
model shows that the surface potential and the electric fields in nanowires are essential for an 
accurate estimation of the drain current. In addition to the numerical modeling results provided 
by SILVACO TCAD, the performance of the proposed analytical model was compared with 
simulation results. The results showed good agreement between the simulations and the proposed 
compact model. This indicates that the proposed model can be used to provide accurate drain 
current predictions in nanoscale transistors.   

1. Introduction 

Technology that is compatible with conventional CMOS technology is being developed for circuits and systems that can operate at 
high temperatures. This is because higher temperatures can help reduce power consumption, increase the speed of operation, and 
reduce the size of the components. In addition, at high temperatures, more electrons can be injected into the device, resulting in higher 
transistor performance. VLSI chips are also becoming smaller and more efficient, allowing for even greater reductions in energy 
consumption. Moreover, advances in semiconductor technology are enabling the development of VLSI chips with even lower energy 
consumption. Performance and reliability are provided by several devices at different technology nodes [1–3]. Despite this, traditional 
MOSFETs have reached their physical limits, and if they are scaled down further, their reliability and performance will be compro
mised. As part of extensive research, different non-planar architectures for sub-20 nm regimes have been proposed, including 
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FAKE NEWS DETECTION USING LINGUISTIC INQUIRY 

WITH SYLLABLE PATTERN OF WORDS BASED ON CNN 

APPROACH 
 

Zahir Abbas Khan1*, Rekha V2, Ajit Danti2, Naveen J2 I I 

 

Abstract: i 

The iusage iof isocial imedia ifor inews iconsumption iis iprogressively igrowing idue ito iits iaccessibility, 
low icost, iincreased iattractiveness, iand icapacity ito idisseminate i"false inews."Fake iinformation 
deliberately icreated iis ipurposefullyior iunintentionally icreated iover ithe iinternet.iSome ipeople ispread 
wrong iinformation ion isocial imedia ito iget ithe iattention ior ifinancial iand ipolitical igain.iThis iis 
affecting ia ilarger igroup iof isociety iwho iare iblind iby itechnology.iWe ineed ito ibe ismarter iat ithe 
recognition iof ifake ior ireal inews.iIn ithis iresearch iwe ihave iimplemented iLinguistic iInquiry iwith 
Syllable iPattern iof iWord i(LISPW) ifeature iset ifor idetection iof ifake inews ibased ionConvolutional 
neural inetwork i(CNN).iThe iLinguistic ifeatures iinvolved icertain itextual icharacteristics iconverted iinto 
a inumerical iform isuch ithat ithey ican ibe iused ias ian iinput ifor ithe itraining imodels.iTensorflow iis 
used ifor iimplementation iof ithe iproposed iframework iand iprovides ivisualizations ifor ithe 
CNN.iConfusion imatrix iand iclassification ireports iare ivalidated iand iachieved iaccuracy iscore iof i98% 
by iusing iLinguistic iInquiry iwith iSyllable iPattern iof iWord.iAlso, ito icheck ithe iheadline ior ifact iof 
the inews, ia imodule iis ideveloped ito icheck ifor icontradiction ibetween iinputted inews iand iweb scraped 
news irelated ito iit.i i i i 
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Abstract: Social media platforms' utilization for news consumption is steadily growing due to their accessibility, affordability, appeal, 
and ability to propagate misinformation. False information, whether intentionally or unintentionally created, is being disseminated across 
the internet. Certain individuals spread inaccurate information on social media to gain attention, financial benefits, or political advantage. 
This has a detrimental impact on a substantial portion of society that is heavily influenced by technology. It is imperative for us to 
develop better discernment in distinguishing between fake and genuine news. In this research paper, we present an ensemble approach 
for detecting fake news by using TF-IDF Weighted Vector with Word2Vec. The extracted features capture specific textual 
characteristics, which are converted into numerical representations for training the models and balanced dataset with the Random over 
Sampling technique. The implementation of our proposed framework utilized the ensemble approach with majority voting which 
combines 2 machine learning models like Random Forest and Decision Tree. The proposed strategy was adopted empirically evaluated 
against contemporary techniques and basic classifiers, including Gaussian Naïve Bayes, Logistic Regression, Multilayer Perceptron, and 
XGBoost Classifier. The effectiveness of our approach is validated through the evaluation of the accuracy, F1-Score, Precision, Recall, 
and Auc curve, yielding an impressive accuracy score of 94.24% on the FakeNewsNet dataset. 

Keywords: Convolutional Neural Networks, Machine learning, TF-IDF Weighted Vector; Word2Vec 

1. Introduction 

In the current online environment, the spread of fake news 
has emerged as a pressing concern that threatens the 
integrity of information dissemination and public 
discourse. It is often crafted to sway opinions among 
people, create confusion, or serve specific agendas. The 
propagation of fake news has gotten easier since the 
introduction of social networking sites as well as the 
accessibility for exchanging data online faster and more 
widespread than ever before. The consequences of fake 
news are far-reaching and impactful. It can sway elections, 
incite social unrest, damage reputations, and erode trust in 
traditional news sources. Moreover, the sheer volume and 
rapid dissemination of fake news make it increasingly 
challenging for individuals to distinguish between reliable 
information and fabricated content. This phenomenon of 
creation and dissemination of false information poses a 
significant threat to democratic societies that rely on an 
informed citizenry for decision-making and governance. 
Developing effective detection algorithms and tools, 
promoting media literacy and critical thinking skills, and 
fostering a culture of responsible information sharing is 
necessary. Research in the field of fake news encompasses 
various disciplines, including computer science, 

journalism, psychology, and communication studies. 
Scholars and experts are continuously exploring methods 
to detect, analyze, and counteract the spread of fake news. 
This research aims to equip individuals, organizations, and 
platforms with the necessary tools and strategies to identify 
and combat misinformation effectively. By shedding light 
on the mechanisms, implications, and challenges 
surrounding fake news, researchers strive to promote 
media literacy, strengthen information integrity, and 
safeguard the democratic principles of transparency, 
accountability, and truth. Through interdisciplinary 
collaboration and innovative approaches, the battle against 
fake news is being fought on multiple fronts, with the 
ultimate goal of fostering a more informed and resilient 
society. The given text discusses the problem of fake news 
and presents a paper that focuses on principles and 
fundamental ideas behind spotting fake news. The paper 
investigates various kinds of linguistic and machine 
learning-based detection techniques. It additionally offers a 
qualitative evaluation of these methods for spotting fake 
news. The article points out the use of machine learning 
and ensemble learning techniques, particular taking 
advantage of the technique of counting and TF-IDF 
vectorization methods, and discusses the difficulties of 
fake news detection. [1]. In our research paper, we 
incorporate the TF-IDF (Term Frequency-Inverse 
Document Frequency) technique, a widely used approach 
in natural language processing and information retrieval, to 
assess the significance of words within a document relative 
to a larger collection of documents. TF-IDF combines term 
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ABSTRACT 
 

Social media news consumption is growing in popularity. Users find social media appealing because it's 
inexpensive, easy to use, and information spreads quickly. Social media does, however, also contribute to 
the spread of false information. The detection of fake news has gained more attention due to the negative 
effects it has on society. However, since fake news is created to seem like real news, the detection 
performance when relying solely on news contents is typically unsatisfactory. Therefore, a thorough 
understanding of the connection between fake news and social media user profiles is required. In order to 
detect fake news, this research paper investigates the use of machine learning techniques, covering 
important topics like feature integration, user profiles, and dataset analysis. To generate extensive feature 
sets, the study integrates User Profile Features (UPF), Linguistic Inquiry and Word Count (LIWC) features, 
and Rhetorical Structure Theory (RST) features. Principal Component Analysis (PCA) is used to reduce 
dimensionality and lessen the difficulties presented by high-dimensional datasets. The study entails a 
comprehensive assessment of multiple machine learning models using datasets from "Politifact" and 
"Gossipofact," which cover a range of data processing methods. The evaluation of the XGBoost 
classification model is further enhanced by the analysis of Receiver Operating Characteristic (ROC) curves. 
The results demonstrate the effectiveness of particular combinations of features and models, with XGBoost 
outperforming other models on the suggested unified feature set (ALL). 
 
Keywords: Linguistic Inquiry and Word Count features, Machine learning techniques, Principal                             

Component Analysis (PCA), Rhetorical Structure Theory (RST) features,                            
Unified feature set (ALL), User profile features (UPF) 

 

1. INTRODUCTION 
 

Disinformation, often colloquially referred to 
as "fake news," is a phenomenon that has been 
present throughout human history, although the 
term and its current manifestations are 
relatively new. While the term "fake news" 
gained widespread recognition in the 21st 
century, the concept of spreading false or 
misleading information predates the internet 
and modern media by centuries. Here, we'll 
explore the historical roots of disinformation, 
its evolution, and its contemporary impact[1]. 
As evidenced by the 2016 U.S. presidential 
election, where Macedonian youths operated 
over 100 websites disseminating false 
information, fake news, which is frequently 

misinformation, is frequently intentionally 
created for political, personal, or financial gain. 
Fact-checking is done by the media and experts 
to thwart false information. Manual fact-
checking, however, is a labor and expertise-
intensive task that cannot be scaled to the 
volume of fake news generated. As a result, 
researchers have developed data mining and 
machine learning techniques for automatically 
spotting fake news [2]. Some examples of fake 
news which affect the environment, in 2017, 
reports surfaced that Barack Obama had 
suffered injuries from an explosion [3]. On 
occasion, the dissemination of false 
information has as its goal escalating the 
anxiety and causing confusion, as was the case 
with the "Pizzagate," which prompted a man to 
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This paper employs the Pure Edge simulator to analyze the effectiveness of the edge and cloud 

computing structures addressing task completion time and resource consumption. In the simulation, 

‘TRADE OFF’ and ‘ROUND ROBIN’ algorithms are used to compare the ‘EDGE AND 

CLOUD’ and ‘CLOUD ONLY’ orchestration architectures with respect to a number of edge 

devices. The proposed ‘EDGE AND CLOUD’ architecture achieves a balance of the 

computational load and has a relatively healthy average execution delay and an improved task 

success rate. In contrast, the ‘CLOUD ONLY’, where all task processing resides in the cloud, has 

more task failures because of latency, even if it provides total immediacy of processing and storage. 

A comprehensive analysis and comparison have been done, which suggests that hybrid 

architectures have significant potential to enhance feasibility and efficiency in distributed 

computing systems. 

Keywords: Smart Healthcare, IoT, Machine Learning, Intelligent System. 

 
 

1. Introduction 

Using a cross-disciplinary approach with the help of modern technologies that can improve 

patient outcomes as the centerpiece, an advanced healthcare system for patients in critical care 

can be asserted. Such an advanced healthcare system for patients in critical care is defined by 

applying the latest medical technologies, AI and IoT, for effective patient care and data 

collection and analysis. In such systems, passive patient monitoring is made possible through 

IoT-based medical devices that acquire and send significant patient health parameters to AI 
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