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Abstract

The sciences that intrigue about nanotechnology are increased ever before and improved permeability in its
applications at various arenas. Precisely, the Silver nanoparticles (AgNPs) implication is deep-time perspective
to understand that fascinating nanomaterials are involved in different biomedical applications. Since NPs
application derivates are physical and chemical based but biological methods is still holds a profound impact.
Hence, the medicinal plant Strobilanthes ciliata was utilized to synthesis AgNPs and the same was subjected
to UV irradiation. And subsequent application of the crude biosynthesis of AgNPs was experimented with
various physico-chemical parameters. Biosynthesized particle characterization was carried out by color
pattern and UV-visible spectroscopy and followed by FTIR, SEM and finally experimenting with cancer cells
as cyto-toxic study. The characterization result of particle size of synthesized AgNPs is 77 nm. The highest
peak obtained in FTIR is at 3439.48cm—1 (OH) and the UV range is 477 nm. As far as the cancer cells are
concerned, the cell survival rate at 1 mcg is 62% and at 1.5 mcg is 30% which is optimal. The lattice planes
of XRD are face-centered-cubic (FCC) structure. The Particle size of S.ciliata mediated AgNPs is 77.7 nm.
Biological methods attain much concern and forethought because bio-resources are used as precursors in
synthesis of NPs. Therefore, herein we exclusively have done the plant-mediated metallic NPs synthesis,
characterization and applications in detailed summary. The present research observation will hold enrich
understanding about AgNPs interaction and the mode of synthesis with various expertise and subject.
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INTRODUCTION

The dread disease known as breast cancer
is foremost causes of demise in among women
around the world in recent times [1]. This particular
disease is said to be the 5" most common cancer
related with death [2]. It is estimated that each
day people lose their lives due to cancer disease
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that includes 81% of lung cancer mortality were
recorded in the year 2022 [3]. Since materials
with nanometer dimensions and their derived
applications are in tune to treat health connected
issues, it has expanded much awareness in
scientific sector, precisely towards the inhibition
of cancer metastasis and related process is gaining
momentum [4]. In general, Apoptosis is a usual
cell death process in natural system. It depends
upon certain death receptors (DR) involving Bcl-2,
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CASP8, CAPS10, Bik with signalling bio-molecules
[5]. But the so-called phyto-constituents
from medicinal plants that posse’s flavonoid,
polyphenols and few secondary metabolites hold
the anti-neoplastic properties. Due to ineffective
and intake process the utilization of the same
become complicatedness. The above elements can
be overcome by the green nanotechnology [6]. In
recent times, plant residue mediates the synthesis
of NPs due improved stability cum biocompatibility.
The eco environmental approach have emerged
and gained importance due to lesser toxicity when
compared to chemical hazards to synthesis NPs [7].
Numerous studies and experimentation process
vouch for this synthesis cum characterization
of AgNPs and have been testimonial for various
findings [8-10] but only few reports are found on
cyto-toxic efficacy of NPS. Hence this research
experiment includes a detailed account on
biosynthesis of AgNPs from S. ciliata extracts.
This approach is uncomplicated, non-toxic, eco-
friendly [8] hence sustainable; consequently the
intent of this research experiments is to have a
better comprehend and encapsulate the means
and methods of NPs invading the proliferation of
malignant cells. Therefore, this particular research
experiments will analysis the AgNPs cytotoxic
effects on breast neoplasia and bring about certain
mechanism towards the elucidation of the same.

MATERIALS AND METHODS
Plant specimen collection

The medicinal plant material was procured from
MS Swaminathan Research Foundation, Wayanad,
and Kerala. The collected plant materials were
thoroughly washed and shade dried. The obtained
plant is then weighed, powdered and stored.

Chemicals and Glasswares

Silver nitrate is most important chemical
required for synthesis of nano particles.
Glasswares like petri dish, beakers, conical flask,
funnel, Whatman filter paper, pipette and etc.
Nutritive agar and nutritive broth were used for
antibacterial assay.

Preparation of Nanoparticles

For the preparation of S. ciliata AgNPs 95ml
of 1N of AgNO, and 5 ml of plant phytochemcial
residue is mixed and kept in sunlight for about 2
hours in the morning at 30°C. After that 100 ml the
sample is taken for consecutive characterization
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(Particle size, UV, FTIR, XRD and SEM) prior to
centrifugation at 5000 rpm.

Characterisation of AgNPs
uv

The quantitative technique such as UV- visible
spectrum is a systematic method that determines
the amount of discrete wavelengths [11] or visible
light which are wrapped up by or transmitted
through a test sample was done via (Shimadzu
UV-1800). FTIR: Fourier transform infrared
spectroscopy (FTIR) [12] is perhaps to find chemical
bonds (functional groups) present in compounds.
The instrument is equipped with JASCO IRT-7000
and mode of operating at a resolution of 4cm-
1. SEM: Scanning electron microscopy (SEM) is
a modern method to acquire higher resolution
images mainly on surface fractions. A powerful
investigative tool for morphological image is
(ZEISS EVO-MA 10). XRD: X-ray diffraction is
an effective tool to study the crystalline of the
nanostructures [13]. It can be estimated using the
Debye-Scherrer equation. The formula is constant
(k) =0.94 and wavelength=1.5406. It provides
data on configuration, phases, preferred crystal
orientations (texture), and different structural
parameters, together with common grain size,
crystallinity. Particle size: Particle size analysis is
one of the important tests, which proves whether
the prepared sample is nano particle or not. An
object with spherical size can be quantitatively
and unambiguously defined through its diameter.
Sample is used for analyzing the particle size of
prepared S.ciliata AgNPs.

Anticancer activity

Breast malignancy cell lines (MDA-MB-231)
was obtained NCCS, Pune, India. The Dulbecco
modified eagle medium (DMEM) was used for
culturing along with Glucose medium (Sigma-
Aldrich, U.S.A.) along with Fetal Bovine Serum
(20%) and together with antibiotics such as
Penicillin or Streptomycin incubated in 96 well
plate at 37°C with a well humidified environment
of 3% CO,(Thermo scientific, USA). Each section of
the experiments was performed by utilizing the
cells from passage 10 or less.

Cell viability Assay

S.ciliata mediated silver nanoparticles were
suspended in Dimethyl sulfoxide (DMSO) to
formulate initial volume. 200 pL of these samples

357



V. Nayagam et al.

have been added to wells holding 3x10° MDA-
MB-231 cancerous cells per well. The DMSO
was considered as controlling agent. 20 uL of
MTT solution containing (5 mg/mL in PBS) was
poured and same was kept for incubation for 4 h
at 37 °C. The formazan artificial dye was dissolved
through addition of 100 pL of DMSO in each well.
Absorbance was recored at 570 nm (dimension)
and 630 nm (reference) using a 96-well plate
reader (Bio-Rad, iMark, USA). Information has
been gathered to calculate for particular mean,
the % of inhibition was estimated from this
information with the following formula:

Mean of absorbance of untreated cells (Control) - Mean of absorbance of treated cells

> X 100
Mean of absorbance of untreated cells {Control)

The Acridine Orange (AO) and Ethidium Bromide
(EB) staining procedure

In order to analysis the apoptotic morphology,
the AO/EB staining method was experimented.
The procured cells were kept at the concentration
IC50 for about 24h. The cell harvesting was done
followed by washing of the same with cold PBS.
Then, it is further diluted and immersed with PBS
at a concentration of 5x10° cell/mL and mixed
with 25 uL AO/EB solution (3.8 pL of AO and 2.5
pL of EB in PBS) on glass microscopic slide and
analyzed under fluorescent microscope. 300 cells
each for single experiment were taken and sample
was measured for viable, apoptotic or necrotic by
staining. The membrane integrity and followed by
apoptotic and necrotic cells calculated.

Anti-bacterial activity

The synthesized S.ciliata AgNPs were used
to analyze the antibacterial activity against the
bacterial pathogens by disc diffusion method.
Bacterial cultures such as (MTCC 443) Escherichia
coliand (MTTC 121) Bacillus subtilis were obtained.
The fresh inoculum was taken in the experiment
along with nutrient broth. The incubation
maintained at 37 °C for 24 hours and used after
standardization.

Disc diffusion method

The disc diffusion method was experimented
to find out inhibition zone. The fresh and overnight
grown cultures of inoculum were spread on to agar
plates. The sterile paper discs made with 5mm
diameter contain 1N, 2N, 3N, AgNO,, Dil.H,0, and
antibiotic. After 24 hours the zone of inhibition
was measured.
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RESULTS
Visual observation

The first observation is the colour change
obtained when the prepared S.ciliata AgNPs is
kept in sunlight. It turns from transparent to
brown colour after few hours of sunlight exposure.

uv
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S.ciliata AgNPs were determined by UV-Vis
spectroscopic analysis, a analytical technique
for the absorption categorization of NPs. The
obtained wavelength holding range of 200-700
nm is normally used to characterize the metal
based nanoparticles. In this present study, the
peak of UV is 477 nm observed (Fig. 1). Moreover,
in certain points AgNPs of Coccinia grandis and
Phyllanthus emblica had showed similar surface
Plasmon resonance at 442 nm and at 443 nm too
(Table 1).

FTIR

The FTIR spectrum of the S. Ciliate mediated
AgNPs show in the range of 4000-400 cm™.
However, certain peaks are blunt are with various
intensities to show absorption of each functional
group. The peak at 3439.48 cm™ is assigned to —
OH group. Alkynes group could be determined by
peak 2145.77 cm™. Since most of the peaks are
downwards the peak 2093.24 cm™ are aromatic
group. Alkenes group are found in peak 1635.82
cm™. NO, group are found in peak 1303.57
cm™. The range from 1250 cm™ downwards is
the specific and important range for different
characteristics of each compound e.g. 1250.13
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cm™ refers to C-O-C groups, 1164.65 cm™ refers
to C-F and 700.00 cm™ refers to C-Br. The highest
peak is obtained at 3439.48 cm™ and 700.00 cm™
(Fig. 2) (Table 2). Thus various functional groups
present in the plant had become capping agents
to covert silver ions into AgNPs.

SEM

The S.ciliata mediated AgNPs exhibits a solid
morphology and topography results in SEM. Thus,
the agglomerated S.ciliata AgNPs show a distinct
spherical shape. The aggregation and dispersal
of AgNPs is found often. S.ciliata AgNPs showed

Absarbance(AU)
o

92.06 um, 105 um and 79.76 pm respectively.
The SEM images of S.ciliata AgNPs exemplify that
most of the particles are moderately dispersed
and barely agglomerated in nature. Consequently,
AgNPs that are agglomerated show spherical
shape (Figs. 3a, 3b).

XRD

The biosynthesized AgNPs using S.ciliata
plant extract showed a confirmed attribute peaks
examined in the XRD images. S.ciliata AgNPs
includes Braggs reflection clearly showing the
presence of (0010), (400), (103), (103), and (004)

200 300 400 500 600
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Fig. 1. UV spectroscopic analysis of silver nanoparticles mediated by S. ciliate.

Table 1. UV-VIS spectrum of AgNPs.

NO Peak (nm) Peak (Au)
1. 398.75 1.395
2. 477.00 1.461
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Fig 2. FT-IR peak value AgNPs mediated by S. ciliate.

Int. J. Nano Dimens., 14 (4): 356-365, Autumn 2023
[ I—

359



V. Nayagam et al.

Table 2. FTIR analysis of AgNPs.

VALUES FUNCTIONAL GROUP SYMBOLS
3439.48cm™ Alcohol OH
2145.77cm™ Alkenes c=c
2093.24cm™ Aromatics

1635.82cm™ Alkenes c=c
1303.57cm™ Nitrogen dioxide NO2
1250.13cm™ Carbon monoxide Co-C
1164.65cm™ Carbon floride C-F
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Fig. 3(a). SEM image indicating shape of AgNPs, and b) SEM image indicating the size of AgNPs.

set of lattice planes and they can be indexed as
hexagonal structure of AgNPs. The XRD pattern
therefore in reality suit U.S.A. that AgNPs are
crystalline in nature. The middling grain size of NPs
outlined is established using Scherr’s formula d =
(0.9M\/Bs cos(Bm)). The XRD pattern is thus display
a crystalline in nature (Fig. 4).

Particle size

The machinery of configuration NPs was
determined on the basis of uniformity of
particle size as well as magnitude level of
defined dimensions. Hence, the wide range of
particle distribution and condensed particles are
corresponding to uniform in size. Therefore, the
particle size of S.ciliata AgNPs is 77.7 nm (Fig. 5).

Cyto-toxic study

As the result of feeding the sample to
breast cancer cell clearly shows that the drug
concentration at 1 and 1.5 mcg concentration
is active and optimal compared to all other
concentration of drugs. And on further study the
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result shows that it also causes nuclear damage
to the cells. The cell survival rate at 1 mcg is
62.043458 and at 1.5 mcg is 30.929265 which
is optimal. The result summarize that S.ciliata
AgNPs are cytotoxic. In some of these studies,
plant crude extracts were used against cancer
cells’ proliferation and cell viability. It can be
explained that the mechanism of AgNPs inhibition
in cancer cells [14] the compounds such as
phenolic compounds play a vital role in it [15-16].
Diverse prospect exist for nanobiology application
and this results assures that the alternative for
chemotherapy [17]. NPs exhibits the advantage of
more effective and targeted usage in a eco-friendly
greener manner [18] have great possibility to use
in biomedical applications too [19-21] (Figs. 6a,
6b).

Anti-bacterial assay

This study has been conducted to evaluate the
antimicrobial activity S. Ciliate mediated AgNPs
against human pathogens including two reference
strain such as Bacillus subtilis and Escherichia
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Fig. 5. DLS Particle size graph indicating the diameter of AgNPs.
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Fig. 6 (a). Apoptotic cells by fluorescent microscopy, and b) Apoptotic cell with stained with acridine orange.

Table 3. Results of antibacterial activity by AgNPs.

S.NO Plant part Zone of Inhibition
Extract/ Antibiotic/Contol (mm) + SD
1.Bacillus subtilis 2.Escherichia coli
1. Positive control (Cefotaxime) 15.3+3.42 16.2+£5.33
2. Negative contol (AgNOs) 6+2.21 7+2.20
3. AgNPs 10.3+4.62 11.2+2.15
4, Plant extract 2.3+1.02 4.2+1.10

coli. Growth inhibition activity of AgNPs was
intensified against strains like E.coli and gram-
positive Bacillus subtilis using the Disc diffusion
method. The standard antibiotics Cefotaxime,
plant extracts, AgNO, and AgNPs were chosen.
The obtained outcomes of the activity exhibited
that all synthesized AgNPs had efficient inhibition
capacity. Theinhibition zone for AgNPsis 10.3+4.62
and 11.2 + 2.15 mm respectively (Table 3), (Figs.
7a, 7b). The plant extract and AgNO, expose less
anti-bacterial activity against both strains, which
can be interpreted that plant mediated AgNPs,
are exclusively responsible for the antibacterial
activity (zone of inhibition). Interestingly, AgNPs
of plant origin exhibited effective inhibition on
bacterial strains.

SUMMARY AND CONCLUSION

The development of skill based experiments
has enkindled the ultimate aim in adapting the
brand-new science known as (Nanotechnology),
in which AgNPs biosynthesis, strategy and its
relevance grow to be a part of human need. We
have presented the development of S. Ciliata
mediated AgNPs with characterization study. The
study also encloses cytotoxic study and plant
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studies. An ecofriendly cum renewable process
for the synthesis of S. Ciliata AgNPs was initiated.
The elucidation of UV spectrum AgNPs indicates
a deep absorption at 477 nm that measured as
maximum and the FTIR shows 3439.48 cm™ is
assigned to —OH group. The regime of AgNPs
is multiplication that takes place because of
uncertainty of the modern-day science. The AgNPs
position in the scientific fields like Biomedical and
Agriculture can be focused upon, because there
is no much proven report of AgNPs. The use of
Ag based nonmaterial needs prior attention
in order to study the equilibrium between the
AgNPs exposed in open environment and it clinical
perspective in terms of inhibition of cancer cells.
The applications and novelty of present day
nanomaterial are multifolded and it happens due
to certainty present in the emerging sector of
science. Due to its presence as biomaterials it has
valued interest in biomedical sector too. And much
needed validated literature is needed element
to authenticate the new findings in the field of
nanomaterial. However, continues monitoring and
safer disposal of by-products from NPs is further
need to be taken into account pertaining that
NPs does not create any form of risk to human
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Bacillus subtilis Escherichia coli

(b)

(d)

Fig. 7. Image of culture plate showing anti-microbial activity of AgNPs mediated by S. ciliate.
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health. New avenues like agriculture and medicine
need to be foucued upon in near future and plant
phytochemicals such as polyphenol compounds
and antioxidant properties need to be enhanced
for further application in the field of nanoscience.
On the other hand, some literature has assumed
that there is NO considerable cyto-toxic nature
against cells like macrophage therefore animal
model trial is emphasized. Therefore, biological
method posse’s authentic factors to produce
nanomaterial mediated of S. Ciliata and continued
speculation and progress can be achieved.
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The biogenic synthesis of silver nanoparticles mediated by medicinal plant Sterculia
foetida was the prime experimental analysis of present study. The most important aim and
focus of this study was to synthesis the AgNPs via biological method and the same had
been evaluated against bio-film formation and dose dependent cyto-toxicity against cancer
cells. This in vitro comprehensive analysis show that Ag had more advantage than other
metals, the NPs was mediated by plant residue. And the NPs were further characterized by
UV showing the sharp absorption peak at 455 nm; the identification of corresponding
functional section proved by the parameter like FTIR, where conversion of Ag ions and
capping agent is determined, the analysis on X- ray diffraction demonstrate the AgNPs
found to be crystalline nature and face-centered like cubic structure. FESEM cum EDAX
has showed the surface morphology with 40-50nm. After the physiochemical
characterization, the AgNPs were evaluated with biofilm formation and cancer cells. In
cyto-toxic study, two cell lines such as MCF 7 lung cancer cell line and A549 Breast
cancer cell line were experimented and the values are AgNPs (IC50 =11.50+ 0.05 pg and
IC50 = 5.5+ 0.05 pg/mL); AgNOs- (IC50 = 5.8+ 0.05 pg and IC50 = 6.5+ 0.05pg/mL) and
Sterculia foetida (IC50 > 5000 pg/mL and IC50 < 5000 pg/mL). Another application of
this present study is anti-biofilm assay. The selected bacterial strains are methicillin-
resistant Staphylococcus aureus; PA 14-Pseudomonas aeruginosa and Vibrio cholerae.
Hence, the findings recommend that silver nanoparticles from medicinal plant Sterculia
foetida is effective and can be used against bacteria and more precisely for cancer cell
study.

(Received August 22, 2023; November 30, 2023)
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1. Introduction

The Nanotechnology sector has gained its attention in de novo due to their broad
utilization and being forefront in the fields like catalysis, sensing, electronics, photonics and
medicine [1, 2]. However the bio-synthesis of metallic nanoparticles have attained much attention
in recent times, in particular plant mediated methods to obtain MNPs have much advantages than
synthetic methods. Since the former is very conducive in nature, it is highly utilized method for
preparation of NPs [3]. The major perspective in bio-synthesis method is fabrication of sustainable
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materials; it is also a major tool in the field of medicine, in particular cancer biology [4]. Now as
far as nanobiotechnology is concerned this particular science extensively studied and exploited for
tumor treatment via drug delivery system [4]. New drug finding is one of the challenging elements
for cancer treatment. Though number of methods is there to treat the cancer, but chemotherapy is
widely used one. As a result, the chemo method causes side effects including bone marrow
suppression [5, 6]. Moreover the increasing the number of cancer metastasis and multi drug
resistant aspects seems to challenging task [7]. Hence utilization of green method to synthesis NPs
and advances in NPs research for innovative therapeutics has made this science to foremost level
[8]. The novel modalities with therapeutic purpose loaded with nanomaterials have the scope in
cancer diagnosis. The so-called nondrug materials are biocompatiable, non-toxic and
biodegradable [9, 10]. Scientifically AgNPs seems to effective tool against microbial community
in the open environment. The synergistic antimicrobial and biofilm inhibition is found with
AgNPs[11]. Since Silver is attaining its momentum [12], it is quite useful to combine the plant
material with metallic compound. The plant material Sterculia foetida, which is also medicinal, is
a large, straight, deciduous tree growing upto40 m. Therefore AgNPs is a promising tool as it
develops the penetration of drugs to cancer cells [13]. Hence this experimental work reports the
synthesis, characterization and comprehensive biological evaluation of ANPs that are
functionalized the S. foetida a medicinal plant, used for diverse purposes by human community.

2. Materials and methods

2.1. Plant identification followed by Leaf Extract

The medicinal plant material was Sterculia foetida were collected from the district
Tiruchirappalli, Tamilnadu, followed by identity of the taxonomic position of the plant material
was done at BSI, India. One gram of plant powder taken and the same was boiled in 100 ml of DW
for about five minutes and allowed to settle at normal temp. The filtrate process was done using
No.1 filter paper (0.45 pm).

2.2. Synthesis process of AgNPs from S. foetida

The waterlogged solution of 1mM AgNOs stock was made ready. From the stock solution,
proper aliquots were taken and same was allowed for reaction process with plant residue for bio-
synthesis of AgNPs. Still to make it be more prolific incubation period is set about 1 hour to 24 hrs
for the formation of AgNPs. Finally, plant residue operates as capping agent for the developing
AgNPs.

2.3. Analytical characterization of AgNPs (14,15)

The overall characterization of synthesized AgNPs was documented to envisage shape and
size of the NPs. The reduction of Ag is done using double beam UV-vis spectrophotometer at 200-
700 nm. The functional group identification and capping agent in formation of NPs were identified
through FTIR. Further to find the crystal nature of NPs, the XRD equipped with Cu-Ka radition;
and using monochromatic wavelength in a 20 range from 20°-80° (XRD-Model-D8 advance,
BRUKER Germany). FESEM was utilized along EDAX in order to find the size and shape via
elements present in the synthesized solution.

2.4. Anti-Biofilm experiment

2.4.1 Effect of AgNPs on Bacterial biofilms

The 24-well microtiter plate was utilized to foresee the possibility in inhibition of biofilm
formation by AgNPs.A 1% of selected bacterial strains such as Staphylococcus aureus;
Pseudomonas aeruginosa; Vibrio cholera (107CFU ml ') was used as an inoculums for LB
medium devoid of and with AgNPs(100 mg ml™"). Subsequently, the wells were cleaned with DW.
Further all well were stained at 500ul of 0.5% crystal violet solution ( w/v). Then the process of
destining was done with 1ml of ethanol solvent for 15 min and measurement made at S560nm. The
inhibition pattern of AgNPs in 100mg/ml-' was experimented against biofilm formation.
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2.4.2. Effect of AgNPs on cell lines

The cyto-toxic activities of were experimented with the cancer cell lines by means of MTT
assay. The two cell lines, MCF-7 human breast cancer cells and A549 human lung cancer cells
were procured from NCCS-national center for cell science, India. Further, the obtained cancer
cells were supplemented at DMEM high glucose medium and the same was added with 15% fetel
bovine serum and 20ml of antibiotics such as penicillin with 37°C in a humidified atmosphere of
5% COs.

Cell viability assay: the biogenic AgNPs, AgNO3 and Plant residue were together
suspended in DMSO. The solution was diluted with a media to get various concentrations. 100 ul
of samples aliquot were added to the wells 5 X 10°> oftwo cancer cell lines per well. The DMSO
was utilized as control. The 20ul of MTT residue was added in each well and incubated at 37°C.
The data were collected at 3 replicates each and the same was used to calculate the mean. Acridine
Orange (AO) and Ethidium Bromide (EB) staining process: The Apoptotic proceeding was done
by Ao/EB staining. The cells were treated with IC50 for 12h. Further, at incubation, the cells were
collected with cold PBS and number of cells for each were keep count for viable and Apoptotic or
necrotic with staining methods.

Statistical analysis: The obtained results and data were measured as Mean+SD from the
least three independent experimentations. The various groups were compared using two-way
ANOVA.

3. Results

3.1. Characterization studies

3.1.1. UV—Visible absorption Analysis of AgGNPs

The AgNPs show signs of yellowish to brown coloration due to the excitation process of
surface Plasmon vibrations takes place in AgNPs. However the UV spectroscopy also show the
single SPR band formation at 300 nm indicating the small sized particles , while the longer
wavelength indicate the presence of anisotropic NPs. Hence in this present study UV spectrum
show 455nm (Fig. 1), indicating the presence of various bioactive compounds like polyphenols
which an ultimate source of reduction of Ag ions.
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Fig. 1.UV Spectrum Peak value of AgNPs of Sterculia foetidalL.

3.1.2. Fourier Transform Infrared Spectroscopy (FTIR) studies of AgNPs

The dual process played by plant residue as a reducing and capping agents become
notified by FTIR analysis showing various functional groups. The obtained absorbance bands of
2919.83 assigned to CH3,CH2 and CH stretch and the functional groups is Alkanes. And the
2396.15 cm-1peak show the Phosphine. The assimilation of peaks at 2518 and 1763 cm-1
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corresponded to O-H bend and C-O stretch at primary alcohol. Hence FTIR results (Fig-2)
indicates that the plant extract might have been engrossed in the construction of AgNPs as the
reductant and capping agent.
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Fig. 2.FT-IR Peak value and its functional groups of AgNPs of Sterculia foetida L.

3.1.3. Field emission scanning electron microscope (FESEM) and EDAX analysis of

AgNPs

The topographical analysis with FESEM with EDAX shows the mean particle size of the
AgNPs. This particular image (Fig-3) shows the surface morphology with spherical nature. In this
present study too indicate the particle mean size ranges from 40-50 nm. The obtained results
confirm that plant leaf extracts are involved in large production of AgNPs. The EDAX spectrum
(Fig-4, 5) indicates the signal at Ag region leading the formation of AgNPs. The Ag was the major
constituent element comparable with other elements. The elements includes Ag
,0,C,Cl1,Ca,Na,Si,Mg,Al . The conversion pattern of AgNO3 to AgNPs was confirmed by the
dence peak at Ag. The graphical image indicates the Ag as major element validating the spectrum
depicting of reduction Ag to AgNPs.

200 nm EHT =10.00 Ky Signal A = SEZ Date =11 Mar 2016
W= 8.1 mm Mlag = 200,00 K X% Tirme :18:17:18

Fig. 3.FESEM image of AgNPs.
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Fig. 4.Energy Dispersive X-ray Spectroscopy (EDAX) of AgNPs.
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Fig. 5.Graphical representation of EDAX.

3.1.4. X-Ray Diffraction (XRD) investigation of AgNPs

The analysis of crystalline character of AgNPs was authticated by X-ray diffraction
(XRD) pattern. The diverse diffraction, peaks at 32.24°,38.05°, 44.41°, 77.47°, corresponding to
the planes (111),(200). Hence XRD pattern clearly show (Fig-6) that the AgNPs produced in this
current study are crystalline in nature. It also confirms the existence of Ag colloids in the sample
with Braggs reflection. These reflections clearly indicate the present of planes.
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Fig. 6.X-ray Powder Diffraction (XRD).

3.2. Cytotoxic study

Cell viability experiments via Acridine orange (AQO) and ethidium bromide (EB) stain. The
effectiveness of AgNPs with cancer lines were analyzed by cell viability assay and (AO) and EB-
Ethidium bromide stain assay. The different concentrations of AgNO3, AgNPs and plant extract
were used. The significant inhibition was observed during the assay. In particular the AgNPs
drastically repressed the development of cancer cell in a dose —dependent manner (Fig-7 &8).
Several reports on AgNPs induced cell toxicity by invading the cytoplasm and mitochondria. It is
also said to be chromosomal mutations and Genotoxic damages between 24 to 72 h after the
treatment with AgNPs. Assumingly AgNPs induces the so-called oxidative stress that can
eventually the ground reason for Genotoxicity by DNA adducts and DNA breaks. The biogenic
AgNPs induces apoptosis reaction on MCF-7 cell line that is substantiated using AO/EB staining.
Thus the present results indicate that there is lesser effect on cell viability and proliferation
corresponding to plant extract and AgNO3. At a culmination, MCF 7 lung cancer cells and A549
breast cancer cell lines were experimented (Table:1&2), and show the values for AgNPs (IC50
=11.50+ 0.05 pg and IC50 = 5.5+ 0.05 pg/mL); Silver Nitrate- (IC50 = 5.8+ 0.05 pg and IC50 =
6.5+ 0.05 pg/mL) and Sterculia foetida(IC50 > 5000 pg/mL and IC50 < 5000 ug/mL). Hence the
medicinal plant mediated biosynthesized AgNPs (Sterculia foetida)can be of potential therapeutic
agent in the treatment of various cancer cell lines.
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Table 1. In vitro cytotoxicity assays for the complex against human lung cancer cell line (4549).

Compound IC 50 Values (24 h)
Silver Nitrate 5.5+ 0.05 pg/mL
AgNPs 6.5+ 0.05 pg/mL
Sterculia foetida > 5000 pg/mL

Table 2. In vitro cytotoxicity assays for the complex against human breast cancer cell line (MCF-7).

Compound IC 50 Values (24 h)
Silver Nitrate 5.8+ 0.05 pg/mL
AgNPs 11.50+ 0.05 pg/mL
Sterculia foetida > 5000 pg/mL

3.3. Anti-biofilm assay

The anti-biofilm assay was experimented by bio-synthesized AgNPs against biofilm
forming bacteria. The multi-resistant bacterial strains are namely Staphylococcus aureus; PA 14-
Pseudomonas aeruginosa and Vibrio cholerae. The inhibition of biofilm formation by AgNPs was
assessed in a dose-dependent manner against the bacterial strains. The bacteria strains were grown-
up in 19-well microtiter plates for 24 h.And 10-100pg/ml concentration of the AgNPs were
supplemented at each well. The assay indicated that inhibition of biofilm construction by bacterial
strains corresponds to negative control used in this experiment. Further the results show (Fig-9)
AgNPs inhibits the bacterial strain at 100pg/ml. The small particles of AgNPs decrease the activity
and glycocalyx matrix synthesis is arrested. However the penetration rate of biofilm also shows
some difference based on the resistance. Hence this particular study would help the research world
to get an idea on bacterial anti-biotic resistance and colonize abiotic with biofilms.
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Fig. 9. Anti-biofilm assay of AgNPs.

4. Discussion

The green method to synthesis AgNPs for anti-cancer and anti-biofilm applications is
getting momentum in the recent past and also still a challenging and promising area of research
interest today (18). The various bio-molecules present in the plant structuralize a stable capping
layer and contributing to the stability which promotes their interaction with target cells (19).
Consecutively, the AgNPs become evidence for noteworthy antimicrobial action against the
bacteria like E. coli and P. aeruginosa at fewer concentrations. In contrast, the bacteria like S.
epidermidis and S. aureus were also viewed to be less sensitive (20). However, the presence of
thick peptidoglycan stratum consist of linear polysaccharide chains cross linked by short peptides,
showing stiff structure that hold backs the penetration process of AgNPs into the bacterial
membrane (21-23). Similarly, silver ions too produce ROS in cells. The elevated ROS level may
have oxidative stress cum cell membrane damage, LDH release, and intracellular proteins, lipids,
and DNA (24, 25). The higher the ROS level may lead to signaling cascades and results in neither
apoptosis nor necrosis (26). Likewise, Ag ions discharged from AgNPs may augment their
cytotoxic effect by influencing cascades that lead to intracellular toxicity denoted as the
“lysosome-enhanced Trojan horse effect” (27). Furthermore, AgNPs can interrelate with the
membrane proteins and develop active signaling passageways leading to the distraction of cell
proliferation. Hence the full proceedings are needed to be standardised before it is fully utilised for
human purpose. It has been put forwarded that AgNPs showing anti-biofilm activity and cancer
cell inhibition are mediated by the development of free radicals and membrane damage
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5. Conclusion and future perspectives

The conventional approach to synthesis AgNPs are expensive and have adverse effect of
toxic substances; it is also alarming concern to monitor the amount of risk of contamination
during the preparation of AgNPs via physical and chemical methods respectively. Hence
generation biogenic NPs from plant extracts or green method seems to be important front in
nanotechnology. And it is a bio-reduction of Ag nitrate solutions. The appropriate
characterization using UV-Vis, FTIR, FESEM, EDAX, XRD have indicated the size, shape and
prominently revealed the efficient capping and stabilizing properties of AgNPs. The size and shape
determination have gained resultant cytotoxicity of plant mediated NPs. The cancer cell inhibition
and anti-biofilm assay are promising bio-experiments with an acceptable therapeutic index.

Further, the plant residue is readily available to develop the eco-friendly route for large
scale and synthesis well dispersed metallic NPs. In near future biochemical and enzymatic
reaction in NPs for material synthesis need to be fused which consecutively will pay a way for
identification and characterization of biomolecules associated with NPs. Hence we had
experiment that are simple environmentally benign method of synthesis of AgNPs and found
medicinal plants to be the primitive source. Production of AgNPs promisingly would bigger role
in Agricultural and pharmaceutical industry and so on.
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ABSTRACT

Data visualization plays a crucial role in effectively communicating complex information and facilitating

@080

decision-making. The effectiveness of data visualization largely depends on the application of visual
design principles. This research paper explores the significance of visual design principles in enhancing
data visualization from a conceptual perspective. Through a case study approach, the paper examines
three reports from reputable organizations: UNICEF, WHO, and the World Bank. By employing Gestalt
Theory of Visual Perception and Cognitive Load Theory as the theoretical framework, the study analyses
how the application of design principles such as simplicity, consistency, colour and contrast, hierarchy,
and organization contribute to the effectiveness of data visualization. The results demonstrate that
adhering to these principles significantly enhances the clarity, readability, and comprehension of
complex data. The findings highlight the importance of incorporating visual design principles in data
visualization to effectively communicate critical information and drive positive change. This conceptual
perspective underscores the need for data visualization practitioners to prioritize the application of
visual design principles in their work to maximize the impact of their visualizations.

Keywords: Data Visualization, Visual Design Principles, Gestalt Theory, Cognitive Load Theory, Data
Science, Visual Communication, Data Communication
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INTRODUCTION

Data visualization techniques are crucial in today's data-driven world due to the challenges posed by the vast
amount of data being generated daily. These techniques enable individuals to quickly interpret and extract
meaningful insights from complex datasets, facilitating faster and more accurate decision-making [1]. By choosing
the right visualization techniques, such as charts, graphs, maps, and interactive dashboards, analysts can effectively
convey desired insights. Visualizations also enhance comprehension and help in communicating insights to
stakeholders, influencing them, and driving meaningful outcomes. Data visualization aids in data processing,
identifying patterns, and developing ideas from large volumes of data. It enables better business understanding by
presenting information in a visually appealing and informative manner[2]. Visual design principles play a crucial
role in improving the effectiveness and understanding of data visualizations. These principles help in creating
effective scientific visuals and improving the visual message. By utilizing principles such as hierarchy, contrast,
alignment, and colour theory, data visualizations can be optimized for clarity, readability, and impact. These
principles help in guiding the viewer's attention, simplifying complex information, and conveying insights more
effectively[3]. In essence, the application of visual design principles is crucial for creating data visualizations that are
not only visually appealing but also facilitate better comprehension and interpretation of the data presented. This
research paper is to explore and understand the significance of visual design principles in enhancing data
visualization from a conceptual perspective. By examining the various visual design principles and their application
in data visualization, this study aims to shed light on how these principles contribute to the overall effectiveness and
success of data visualization projects.

Review of the Literature

Visual design principles provide structured guidance on how to design compelling thumbnails for data stories and
improve the overall effectiveness of data visualization. Kim et al. conducted a user study to understand the design
choices for visualization thumbnails and found that different chart components play different roles in attracting
reader attention and enhancing reader understandability[4]. They include determining the message before starting
the visual, using appropriate colour combinations, and following established perceptual and cognitive principles[5].
Additionally, different chart components play different roles in attracting reader attention and enhancing reader
understandability of visualization thumbnails. Design choices such as resizing, cropping, simplifying, and
embellishing charts can make visualization thumbnails more inviting and interpretable[6].Data visualization is the
graphical representation of information and data, using visual elements like charts, graphs, and maps to
communicate complex data clearly and efficiently. It allows for quick decision-making and is crucial for businesses,
researchers, and analysts when conveying their findings. By presenting data visually, it becomes easier for the
audience to understand and interpret the underlying trends, patterns, and insights. Visualizations turn raw data into
a story, making it easier to identify and understand significant information. Murchie and Diomede discuss the need
or guidance on improving the visual aspects of science communication, including data visualization [7].Kelleher and
Wagener emphasize the need for clear and concise visual representations of data, stating that well-designed
visualizations can facilitate understanding and decision-making. They propose a set of guidelines for creating
effective data visualizations, including the use of appropriate visual encodings, the consideration of the target
audience, and the reduction of clutter [8]. Sainz Sujet emphasizes the importance of understanding the principles of
data visualization for elegant and efficient design [9]. Few argues that the application of visual design principles is
crucial for creating compelling and informative data visualizations. He suggests that effective visualizations should
be aesthetically pleasing, easy to understand, and focused on conveying the most important information [10].
According to Fernandes and Steele, visual design principles play a vital role in creating effective data visualizations.
They proposed that principles such as simplicity, coherence, and colour contrast contribute significantly to the clarity
and understanding of the data being visualized. In their study, the authors demonstrated that adhering to these
principles can improve the accuracy and speed of decision-making based on the visualized data [11]. Another critical
aspect of visual design principles in data visualization is the use of Gestalt principles. As suggested by Nesbitt and
Friedrich, Gestalt principles such as proximity, similarity, and continuation can be employed to guide the viewer's
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attention and create a more coherent and organized visualization [12]. Harrower and Brewer proposed a colour
scheme selection tool for data visualization, emphasizing the importance of colour consistency and contrast for
effective visualization. They argued that appropriate colour schemes can significantly enhance the readability and
understandability of data visualizations[13]. Balance and contrast are foundational design principles that contribute
to the stability and clarity of visual presentations. Borkin et al. found that balanced compositions tend to be
perceived as more professional and trustworthy, which is crucial for the credibility of data visualizations [14].

MATERIALS AND METHODS

The purpose of this paper is to conceptually examine and highlight the importance of applying established visual
design principles to enhance the effectiveness of data visualizations. Specifically, it aims to review key visual design
theories and principles, analyse how they facilitate extraction and comprehension of insights from data
visualizations, and discuss their significance in the context of the growing reliance on data visualization across
domains.

This research employed a case study approach to investigate the significance of visual design principles in enhancing
data visualization from a conceptual perspective. Case studies were chosen as they allow for an in-depth
examination of specific instances, providing rich insights into the application of visual design principles in data
visualization[15].Three case studies were selected from World Wide Data Visualization Reports published by
reputable organizations: the World Health Organization (WHO), the World Bank, and the United Nations
International Children's Emergency Fund (UNICEF). These reports were chosen due to their extensive use of data
visualization techniques to communicate complex information effectively.

This research employed Gestalt Theory of Visual Perception and Cognitive Load Theory. Gestalt Theory explores
how people organize visual information into meaningful patterns and relationships[16]. Key principles such as
figure-ground, similarity, proximity, closure, and continuity provide insight into how viewers interpret visual
designs. These principles should inform choices made in data visualization regarding layout, colour, shapes, etc
[17].The Cognitive Load theory suggests that there are limits to how much information can be processed effectively
by the human brain at one time[18]. When these limits are exceeded, it can lead to cognitive overload, which hinders
learning and retention. The integration of both theories provides a robust theoretical framework for examining the
significance of visual design principles in enhancing data visualization.

RESULTS AND DISCUSSION

Case study 1: UNICEF Children Migration Report 2016

This report incorporates a diverse range of data visualization techniques to present statistics, trends, and narratives
related to refugee and migrant children[19]. The report includes charts, graphs, maps, and infographics to present
data on population demographics, education, health, and protection issues (see Fig. 1). These visual aids effectively
support the narrative and provide a comprehensive understanding of the challenges faced by these vulnerable
children. The application of design principles significantly enhances the effectiveness of data visualization in the
UNICEF report. The following design principles were observed: The report utilizes a simple and clean design,
ensuring that the visualizations are easily comprehensible. Complex data is simplified through the use of clear and
concise visuals, making it accessible to a wide audience. The use of colour and contrast in the visualizations helps to
highlight key information and draw attention to important data points. The colour palette is carefully chosen to
create visual impact and facilitate quick understanding. The report effectively employs hierarchy and organization in
its visual design to prioritize and structure information. This allows the audience to navigate through the content
seamlessly and comprehend the data in a logical manner (See Fig. 2).The effective use of data visualization
techniques, along with design principles such as simplicity, consistency, colour and contrast, hierarchy and
organization aids in communicating complex information in a clear and engaging manner. This conceptual
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perspective highlights the importance of incorporating visual design principles in data visualization to effectively
communicate critical issues and drive positive change.

Case Study 2: WHO - World health statistics 2023

Data visualization in the WHO's report is primarily presented through graphs, charts, and infographics[20]. These
visualizations effectively communicate global health trends and the progress of the SDGs. For instance, the use of
line graphs to depict changes in health indicators over time, bar charts to compare health statistics across regions,
and world maps to show geographical disparities in health outcomes (see Fig. 3).The design principles employed in
the WHO's report include simplicity, clarity, consistency, and relevance. The report maintains a simple layout, which
enhances readability and understanding. The use of clear, legible fonts and appropriate colour schemes contributes
to the clarity of the report. Consistency in the use of visual elements, such as the same scales for axes in graphs, helps
in easy comparison across different data sets. The relevance of the visuals to the data and the message they convey is
also noteworthy (see Fig. 4).The results show that the effective use of design principles significantly enhances the
data visualization in the WHO's report. Clear and simple visuals make it easier for readers to understand complex
health data. Consistency in visual elements allows for easy comparison between different data sets. The relevance of
the visuals to the data and message ensures that the intended information is effectively communicated.

Case study 3: World Bank — World Development Report 2023

This report effectively employs data visualization to convey complex information about migration and its impact on
societies[21]. The report uses a variety of charts, graphs, and maps to illustrate key findings, such as:Global
migration patterns and trends. The distribution of refugees and displaced persons,the economic and social impacts of
migration on both sending and receiving countries (see Fig 5). Visualizations that adhere to these principles are more
likely to communicate insights accurately and persuasively. Bar Chat (see Fig. 6) illustrating migration flows are
more comprehensible when using consistent colour coding and appropriate legends. Similarly, charts and graphs
that prioritize clarity and simplicity facilitate quicker comprehension of complex data relationships.The results
demonstrate that well-designed data visualizations can effectively distil complex information related to migration
and refugee movements into accessible and actionable insights. Through strategic application of design principles
and the visualizations featured in the report succeed in conveying key messages and facilitating informed decision-
making.

CONCLUSION

This research paper has explored the significance of visual design principles in enhancing data visualization from a
conceptual perspective. Through a comprehensive review of the literature and an in-depth analysis of three case
studies, it has become evident that the application of visual design principles plays a crucial role in creating effective
and impactful data visualizations. The case studies examined in this paper, namely the UNICEF Children Migration
Report 2016, the WHO World Health Statistics 2023, and the World Bank World Development Report 2023, have
demonstrated how the strategic use of visual design principles can significantly improve the clarity, readability, and
persuasiveness of data visualizations. By employing principles such as simplicity, consistency, colour and contrast,
hierarchy, and organization, these reports have successfully communicated complex information in an accessible and
engaging manner.

The findings of this study have several implications for the field of data visualization. Firstly, they underscore the
importance of incorporating visual design principles into the creation of data visualizations, as they can greatly
enhance the effectiveness and impact of the visualizations. Secondly, the results suggest that a thorough
understanding of visual design principles is essential for professionals working in the field of data visualization, as it
enables them to create visualizations that are not only aesthetically pleasing but also highly functional and
informative. The integration of Gestalt Theory of Visual Perception and Cognitive Load Theory provides a robust
theoretical framework for understanding the significance of visual design principles in data visualization. Gestalt
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Theory highlights the importance of organizing visual information into meaningful patterns and relationships, while
Cognitive Load Theory emphasizes the need to present information in a way that does not overwhelm the viewer's
cognitive processing capacity. Moreover, this research highlights the need for further exploration and development
of visual design principles specifically tailored to the field of data visualization. As the amount and complexity of
data continue to grow, it is crucial to establish a set of best practices and guidelines that can help practitioners create
visualizations that are both visually appealing and intellectually stimulating.
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wvwnnds the nea mosement in the sucossmave frmes  The primary ahyeesive of thes research 5 0 ecorporeee 5 fusdamenml pamnseers
for objoct tracking such s refathve distancce, dircction change, spocd spprox =vetion calemiased ime o rench the rarges med prodicoon of
movomoet usisg fuery approech = the Geld of mage prooossme.  This mesumh article proposes a determmnissic ey approach foc
racking wodisn deteenon in viden survesllane: g g procesemeg echnigues Tor achieving those 5 fundsmeneal parssneters. In near
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canmet i fact choose whal 1o do,

lmeage Processing:

Impge poopeesing is the pocess of ransformying an
mmmges imo o8 cdigiel form osnd  oporforming cernan
oporoimns Bopel some gl andbrmoaten o i 1]
The nmape (roceEsing aysbem isimlly trents all wmiges e
20 miginals whan appdymE certain prodeterminsd sipnal
processing imetluods [2]

Viden Survelllance:

VWiadeo suryveillance immlves the ol of ohserving a soene
or senes ankl looking for specific hebhaviors that ore
improper o thal may ndicabe ibe cmctgence of e@xistence
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Chosad-cmeud television,  olse known e wsilen
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carmeras o mamsmil 2 sigmal e a specitic place, on a
Fimeted set o momitors [4]

Mlotbnm T tectiom

Sdoibon detoction is the process of delectimg o chenge i
the posifion of an objoct relative o #s smoosndings or a
change in the swmoundings relative to an object [5]
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componcnts associated with essentind bomd of long dats clamcienstics o that nothing will be chmimated wdthout roper care. The
peneration, soosge and smalysis of long esmeer dots from heterogeneous ressarees will be property hamdlied by the alficwent
approach i arder b perfarm the optimal medical gervices for betier cure. Doep learmng ploys the vitel role m wmukstmg mult
lnvered tewin: neework of experts with the usage of machine lenrming, for kandimg this complex Ring, caneer mmage data m an
efficiens way  This paper presenis the efficiest hetemopmenas medicd image dita handling for lung cinees fmitial sereenimy, using
devp learning iechmisjises.  This paper concenteates o the cfficient selection of dogp learming approach for tnken care of the
comiglex dimenssonal mult resource lang cancel dota onils lowords ihe best juning an the osodscal Debd service.  The future
extension of this paper focuses on o reol ime lung cancer daty inierpreier model 1o sccem the lung cenger dots doectly usimg deep
learming approacises
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1. Imrroduction

The use of social media as o means for contest exchange and
scinl metworkmpg hes  inorensed im0 imporance sl
popularity i the pnm eouple of decodes. The moierial
creptesd b the pforemennioned websites is sl ovmilable
thomgh, W illustrate whether netanl research resubts sne
alxle o e predicbed using social medis comtent. Specilically,
we nscoriain whether the news s aulbenue or nol. We alse
used sembiment asalysss with deep leaming arclubectune,
such ns Graph Newral Networks, o ascenmn whether the
pesessment s neutral, nepative, or positive of the news is
trustwarthy. We show bow the prediction power of socul
medin for ke specific product may be increased by utilizng
penbiments collecied from data. ating the
cracrs thst fallow
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news es made up i r readers. B
has features samilar to news media comient but is differest m
organmrational strocture or goal [1] B s challengimg o
reciify rehable pews sources becnuse ke mews =
comtimually expamdding on socisl media, moonlime blogs
jpurmalds, fonems,  pewl pewspopers. Secisl medin has
ingmeased imn & pnmr environmend  for the  crention
1 and il false informabion
H-n:um-.— s so o simpbe e creaie and spread inlofmanon
Baenit, the Covid-19 owtieeuk, and the US prossdestial
election are & lew recent seampies of the substamal influence
fake news s had on myporiant cvents [2]. Mamy lechinigues
mmaice ndvaninge of the socml context of the nows 1o cosfirm
s securacy. These 1 either the
pattcros of distrebsteon of authentic and fmsdulent news on
socinl medm snd users’ vared responsca i the tww
clossificatsons or they levemge components like news
writer, the puabficution's argin, or the dqpmlhuhl'lln of s
recurnng wsers. By exomming s coneent, other academics
search for imdicniors of boges news. Their creatians can he
dividded imtiy Do sepetate growps. the Grsl books il ke
news using kivwalodpe-based wohmigaes, in reality, Usese
:m-:n annlyee whal s happening as o nosher of logesl
- doicrmine  whether o pol Usese

stanufing that has come before
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1. Introduction

The pramotion of she business indgsary 15 preatly
milsenced by their views of i@ hy custamens. The business
inddustry needs 10 siract cusiomers, whether it s a shop or
an ¢commeice plaliorm, Word of mouth or wnifien
reviews are the basis for this indmty Vanous
stakeholders will write reviews i distinel dimensions. The
abundance of reviows aboul esch syatem I8 very complex
in progess  Sentiment analysis, a popuolar bext momang
resenrch, helps in this veseorch. When g person ivies in buy
pezza from & shop, he Jooks for the reviews. Some cxample
reviews are “plaza was burm”, ‘poar quality feod”’. and
Hood delmvety wis late by 40 muin’. 1n this case. the
custonsd will hesitste W buy the pida fom  that
restanmnd. Al the spme time, the owners can try o find 8
solution for thies issse b0 regaan the costomess”  frost
Manppement reviewang, repairing, or replocing the oven,
Erving traimimg for staff, ele., may be the remedy aken for
solving the isue Thus, analysis of these reviews s most
sigmificant o evaluste the commodity purchased for both
cusdonsets amd business owiers, The incradible growth of
caommunication  wechmiques  like  Facebook,  Twitter
YouTube, mnd personnl websies mif custoamers in posting
their teviews Amalysmg and classabymg thess nevecws
based on thetr sentoments can help this work. Thes proocss
18 e elassification of the teat focusng on the posive o
negative seniimeni of e e || —the exiness and high
seumey ol eehinagues using maching be wid i the
aemantie snbysis Soll, the hope quamity o availsble
meviews  makes  mamml | proces
Admitimg the fact that the high

busitess decizions demands effective processng of this
datn, which con be saimfied by good mochme learming
frameworks The framework shonbd be able o process this
Puge datn effectively and belp in deciginn-making Most of
the tradiisonal sysiem finds the sentiment of review widh ik
whole content represéiabon. Hence, d lacks predaction m
the case of & sendemee that may look postive bul an the
satie time, may be nouttal. This ssue can be hasdied by o
vechmigue which snabyses the syntsctie and  semantic
comtent of the opininn

1 Related Work
Deep  leaming  framewesks recently  implemented
sentimend onalyes with promising resulls A recursive
form of oeuml tensor network model was designed by
Socher et al. [2] for binary sentiment classificabion over o
senbimend wreclunk, A Covvelutiona] Meural Network
(UWN) wes used by Kan [3], whereword2ves  word
embeddings are concatermied = the i laver, i follows
comvoblution, pnx poolmg, and SofiMa lavers The
comvolution layvers ane used with dafferent filters. CNIN and
paralie] CNN were propased by Jolmson et al [4] They
created  feature  vectors  uwsing bag-ofowords  model
vatalin [wa of isore parallel lavers wilh convalition
Rayers aie psed in paralhel N Another improvement was
CNN with seven lovers [5], which pnalysed the sentimemi
An mnmupervised plporithm mamesd
paragraph veckors |6] was proposed that leamns varable-
Bengih text, bke paragraphs, sealeoces, cic ., b form Fettune
il A meurtl petwork model 7] wis
res the user information along with
L

of mowvig reviews
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Abstract

Load balancing in cloud data centers is inevitable that ensures better n
improved system performance. Load balancing is not just evenly distribut
available servers but to distribute the load efficiently among the servers.
made efficient by distributing the load among minimum number of sers
senvers that are executing with minimum load and idle servers are co
consuming since they are not delivering their fullest potential. Rather th
moved to sleep state. Virtual Machine (VM) consolidation is one such e
technique. Virtual machine consolidation involves the process of migr
among the physical machines, This ensures that no server is overloaded ¢
done in order to reduce the number of active physical machines. The pro
consolidation has multiple objectives that include energy saving and it
Warious approaches to virtual machine consolidation are found In the li
bin packing and knapsack algorithms are compared and analyzed in
provides an overview of few bin packing and knapsack algorithms |
consolidation techniques.

Keywords: VM consolidation, VM placement. Bin packing algorithm, Knap
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Fake Maws Detectien has been identified as one of the
impormant pradictions In recent scenarics:  with  the
Inception of variods profides in social media with an intent
not anly to popularise negative and false news in social
media but also to indulge in maliciows asctivities that could
rasuft in loss of data or Begal activities through the
utilization of social media profiles. Fake news had been
predicted from timee to time with technologies that were
preadominant at that time ke Data Mining, AMachine
Learming, and Adrtifecial Inteligence, and in the curromt
sepnarin, even deed learming models were used. The rmajor
objectree of this reseasrch paper B to design 8 Hylbrd Expert
Fake Mews Predictive Framework (HEFNPF) using machine
learming models 1o predict fake news in social media using
numerical fFactors and test them wsing classifiers. The model
comprised  three major  phases including  finguistic
convarsiaon with pre-procesting, Featurs extraction with
model bullding, and finsdly prediction with classifier test
and ruleset generations

Eeywaords Fake News Prediction; Machine Learning: Hybrid
Expart Fake MNews Predictive Framework; Pre-Processing
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ARTICLEINFO ABSTRACT

Keywords:

Srock market forecasting (SMF)

Prognosis

Evaluated linear regression (ELR) technique
based machine learning (ML)

Standard and poor's 500 (s & p 500) index

The objective of Stock Market Forecasting (SMF) is to forecast the future value of a company’s financial stocks.
The availability of Machine Learning (ML), particularly obtains forecasts regarding specific prices of current
stock market indexes through training on actual high economic value, constitutes a significant improvement in
stock market prediction automation. ML irself utilizes a wide range of models to Improve as well as evaluate
prediction. Regarding the nonlinearities as well as discontinuities of the factors that are anticipated to effect

Open stock markets, the selection of o modest price of global financial data is frequently acknowledged as a significant
Close basie phase in any stock market predletion model. The fundamental emphasis of the study is the application of
Low Evaluated Linear Regression based Machlne Learning (ELR-ML) technique to forecast stock finaneial values of the

High and volume

Standard and Poor’s 500 (s & p 500) Index with Open, close, low, high, and volume factors.

1. Introduction

Predicting stock prices has proven substantially more problematic in
recent vears because they are currently impacted by a variation of fac-
tors including the sociceconomic situation of such nation, the political
climate, natural disasters as well as other factors in addition to a com-
pany's financial performance, The financial markets are one of today’s
most fascinating innovations. These financial markets have a big impact
on a lot of things, like business and employment technologies. In order to
invest their money and increase returns while minimizing risk. investors
have mostly adopted two tactics. Among expert financial analysts, such
advancement of stock market forecasting has taken on important
implication. According to the chaotic environment in the market, it is
exceedingly complicated to analyze price actions including stock market
movements.

[1] provides a summary of automation along with artificial intelli-
gence as stock market predictive analytics capabilities [2]. was accom-
plished using LSTM, a Recurrent Neural Network (RNN} variation, as
opposed to the latter, which makes use of Convolutional Neural
Network. The Generative Adversarial Network based Hybrid Prediction
Algorithm (GAN-HPA) is approved for more usage [3]. Suggested using
LSTM to effectively predict stock values by combining sentiment and
historical data. According to a review of the sentiment analysis study,

* Corresponding author.

E-mail address: miargavet. msui® gmall.com {J.M. Sangeethal.

hitps:/ /dol.org /10,1 016/ ) measen. 2023, 100950

there is a significant correlation between the movement of stock prices
and the publication of news reports [4]. Asserts a deep learning
approach incorporating genetic algorithms to predict the overnight re-
turn direction of a given stock market index, using worldwide stock
market indices as an instructional source. In order to forecast stock
market prices, multiple regression as well as support vector machine
methods will be used [5],
The following is the list of paper's main eontribution.

(1) The input data is collected from the data source of yahoo finance
dataset based on their price index.

(2) After collecting the input the data is preprocessed for noise
removal of parameters.

(3) Then extraction and selection of features from the huge amount
of input data’s.

(4) The two subeategories of current and forecast data’s are analyvzed
and estimated.

(5) This estimated results make a strong decision and notification is
sent to the investors about the price index through an ELR-ML
technique.

The following is the representation of this paper’s configuration:
Section | offers a comprehensive introduction to forecasting the stock
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Abstract: The day today digital life is incorporated with data in which the collection of data describes each individual in the exact
form of their occurrence in our current digital world. The process of handling data from one source is not in a practical condition
nowadays. Each resource handles its own form of data so thar their information system dependent data is always ready for their
use and moreover it's feasible for them to provide security to their data. The distributed web information system is collection of
data with different formats which requires more effort to handle it in an efficient manner. The art of collecting the data. ordering
the data, and integrating the data in a distributed web information system is a complex process to implement. The existing
methodologies focuses on the integration of results but resulted with improper classification and duplication of information
collections. This research article proposes a machine learning approach for handling heterogeneous data in distributed web
information system with proper classification of data along with its unique characteristics. In future this research paper will be

improved with the implementation of artificial intelligence based distributed web information system.

Keywords: Machine learning, web data, distributed data, information svstem, heterogeneons data

L Introduction:
Machine Learning:

Machine Learning is the field of study that gives computers
the capability to learn without being explicitly programmed.
This amazing technology helps computer systems learn and
improve from experience by developing computer programs
that can automatically access data and perform tasks via
predictions and detections.

Heterogeneous data:

Heterogeneous data are any data with high variability of
data types and formats. They are possibly ambiguous and
low quality due to missing values, high data redundancy.
and untruthfulness. It is difficult to integrate heterogeneous
data to meet the business information demands.

Distributed System:

A distributed system is a system whose components are
located on different networked computers, which
communicate and coordinate their actions by passing
messages to one another. Distributed computing is a field of
compurer science that studies distributed systems.

LIRITCC | August 2023, Available @ hitp:/www.ijritce.org

Web information System:

Web information system, or web-based information system,
is an information system that uses Internet web technologies
to deliver information and services. to users or other
information systems/applications.

II. Methodology

There are 3 stages in the proposed methodology for the
deterministic approach for data integration in distributed
web information system using machine learning techniques.
They are,

Stage-1: Cleaning with Data Extraction

i. The data resources are

a. Databases

b. Applications

c. Files

11. Basic Extraction methods

a. Querving

b. Scrapping

1ii, Data cleaning methods are.
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Abstrace: The web information system develops in an exponential growth in which the data classification and segmentation are
tedious process to handle in an effective way. The process of handling vast amount of web information with the target of segmented
grouping entirely depends on the namire of the data along with the approach of segmentation. The existing customer segmentation
methods lacks in the areas of scale. modification and verification. The main issues of redundancy, incorrect and irrelevant data
plays its substantial role in degrading the performance of segmentation methodology. This research aricle proposes a machine
learning approach for handling client structured web customer segmentation with the preference compositional process based on
their requirements of online web requests and responses. In near future this research article leads the path for the incorporation of

artificial intelligence based customer segmentation in web information system.

Keywords: Machine learning, web data, segmentation, mformation system, customer data

L INTRODUCTION
Segmentation:

Segmentation means to divide the markeiplace into parts, or
segments, which are definable, accessible, actionable, and
profitable and have a growth potential. In other words. a
company would find it impossible to target the enfire market,
because of time, cost, and effort restrictions [1]. It needs to
have a 'definable’ segment - a mass of people who can be
identified and targeted with reasonable effort, cost and time
[2].

Customer Segmentation:

Customer segmentation is the process of dividing a customer
base into distinct groups of individuals that have similar
characteristics [3]. This process makes it easier to target
specific groups of customers with tailored products, services.
and marketing strategies [4]. By segmenting customers into
different classes, businesses can better understand their
needs, preferences. and buying patterns, allowing them to
create more personalized and effective marketing campaigns.

Machine Learning:

Machine Learning is the field of smudy that gives computers
the capability to learn without being explicitly programmed
[5]. ML is one of the most exciting technologies that one

IJRITCC | August 2023, Available @ http:/www.{jritcc.org

would have ever come across. As it is evident from the name.
it gives the computer that makes it more similar to humans:
The ability to learn [6].

Web information System:

Web information system, or web-based information system,
is an information system that uses Internet web technologies
to deliver information and services, to users or other
information systems/applications.

IL. METHODOLOGY

The proposed methodology comprises 3 levels of
implementation. They are

a. Corrective motion -Issues removal

1. Removal of redundancy

The hash method approach is used to remove the redundant
data in the structured web customer segmentation process.
Customer information is converted with hash function for
matrix representation. The process of comparing the customer
data using hash values are time efficient and produces more
effective outputs. The deleted redundant data improves the
performance in customer segmentation.
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Abstract: The customer segmentation in the web domain needs the data cleaning and improvisation process for the fundamental
functionalities. The generic machine learning based customer segmentation produces the better results when compared with the direct
clustering process. The immense implementation of machine learning based customer segmentation by considering the component based
implementation approach with different rypes of customer segmentation must strengthen the goal with effective results, The existng
customer segmentation methods lacks in the areas of scale, modification and verification. Applying machine leaming as a whole is
degraded in its efficiency when focusing on the each individual component incorporation of machine leamning process. This research
article proposes a component wise machine leaming approach for the mplementation of client structured web customer segmentation
with the hewristic process based on their requirements of online web requests and responses. In near future this research article will be
extended with the implementation of neural networks based customer segmentation in web information system.,

Keyweards: Machine lemrming, web data, segmentation, information system, customer data

L INTRODUCTION can better understand their needs. preferences, and
. buying patterns. allowing them fo create more
Heuristic approach: : i : i

personalized and effective marketing campaigns.
Heuristics. or "rules of thumb." are problem-solving

: : M r 2
methods that are based on practical experience and inclikes L neoning

knowledge. They allow you to use a "quick fix" to solve
a minor problem or to namrow down options. They're
also a greal starting point for brainstorming or exploring
new ideas.

Segmentation:

Segmentation means to divide the marketplace into parts,
or segments, wWhich are definable. accessible. actionable.
and profitable and have a growth potential. In other
words. a company would find it nupossible to target the
entire marker, because of time. cost. and effort
restrictions [1]. It needs to have a 'definable’ segment - a
mass of people who can be identified and targeted with
reasonable effort. cost and time [2].

Customer Segmentation:

Customer segmentation is the process of dividing a
customer base into distinet groups of individuals that
have similar characteristics [3]. This process makes it
easier to target specific groups of customers with tailored
products. services. and marketing strategies [4]. By
segmenting customers into different classes, businesses
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Machine Learning is the field of swudy that gives
computers the capability to learn without being explicitly
programmed [5]. ML is one of the most exciting
technologies that one would have ever come across. As
it 1s evident from the name. it gives the computer that
makes it more similar to humans: The abality to learn [6].

IL METHODOLOGY

The proposed methodology comprises 5 levels of
mplementation. They are

a. Customer Segmentation Category

The customer segmentation category lies on its
mcorporated attributes which classify the customer mto
the following segments.

L4 Regional based customer segmentation
< Traits based customer segmentation

B Attimde based customer segmentation
o Values based customer segmentation

b. Heuristic Selection of Machine learning approach

There are many machine leaming approaches used for
the customer segmentation process but he primary
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Abstract: Legacy systems in dafa integration are the outdated hardware or software systems acts as the hurdle towards the effective data
integration operation. The legacy systems stored their data bases information which are not feasible to link with the recent distributed
data information integrated system due to its ineffectiveness and compatibility issues. The new rechnologies and open standards are not
easily coping up with the existing legacy systems if it is nof handled with proper care. Most of the past dafa integration schema dealt
with these legacy systems which are conunon in use but they will act as an essential component in the future references. The existing
methodologies target towards the integration of legacy data without care about its infrastructure and data classification resulted in failed
integrated information collections. This research article proposes a machine learning approach fo deal with the legacy systems in
distribured web information domain with proper machine learning approach with its unique characteristics. In fumre this research paper
will be extended with the implementation of genetic algortihm based distributed web information system.

Keywords: Legacy system, Machine learning, web data, distributed data, heterogeneous dara

L. Introduction: A distributed system is a system whose components are
located on different networked computers. which
commuuncate and coordinate their actions by passing
A legacy system is outdated computing software and/or messages to one another. Distributed computing is a
hardware that are still in use. The system still meets the field of computer science that studies distributed
needs it was originally designed for. but doesn't allow for systems.

growth.

Legacy system:

I1. Methodology

Machine Learning:
# There are 5 stages in the proposed methodology for the

Machine Learning is the field of study that gives
computers the capability to leam without being explicitly
programmed. This amazing technology helps computer
systems learn and improve from experience by
developing computer programs that can automatically
access data and perform tasks via predictions and
detections.

Heterogeneous data;

Heterogeneous data are any data with high vartability of
data tvpes and formats. They are possibly ambiguous
and low quality due to nussing values, high data
redundancy, and untruthfulness. It is difficult to
integrate heterogeneous data to meet the business
informarion demands.

Distributed Systemn:
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comprehensive approach for data integration in
distributed web mnformation domain usmg machine
learning techniques. They are.

Stage-1: Rigid coupling communication

a. Facilitate communication through middleware entity
b. Routing and connection service monitoring,

¢. Application & messaging services management.

d. Communication protocol maintenance.

Stage-2: Flexi coupling communication

a. Facilitate communication through face to face mode.
b. Perform data transfer through mapping.

¢. Queue based message routing.

Stage-3: Sleeve coupling communication

a. Facilitate communication through application level.

b. Data abstraction, automation, and transfer between
resources.

International Journal of Intelligent Systems and Applications in Engineering
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ABSTRACT

If A is a lattice with the smallest element being, zern, then a zero divisor graph, indicated by the symbol
al{d), s an undirected graph whose vertices are nonzero zero divisors of A, with bwo unique vertices
connected by an edge when their meet &5 zero. In this paper, we investigate the locating number of a
graph with zero divisor of the lattice 4.

Keywords: Locating set; locating number; lattice; zero divisor; graph with zero divisor

INTRODUCTION

Let A be 2 lattice with the least element {1 We sssodate s simple graph aid) to A with the vertex setZ{A) = Z{A) 4
(0], the set of nom-zero ero divisors of A and disting 1, ¥ & Z{A4)" are adjacent if and only & x Ay = 0. Nobe that
diamia(d)} = 3. There are many papers which interlink graph theory and bttice theory [5,9, 10, 11, 12]. Thewe papers
discusged the properties of graphs derived from partially ordeéred seby and latices S K. Nimbhokar, M. P.
Wasadikar and M. M. Fawar [12] have introducsd the nofion of oolorng i graphs derived from latfices. In [10], E.
Estaji and K. Khashyarmanesh assocabed to any findte latbios A, o simple graph G{4) whose vertex set is Z(4)" and
fwio vertices x and y ane adjacent = x Ay = I They studied the struchure of GA) and comnections between Eza.]:th
theoretical properties and lattios theoretical properties. The zero divisor graph of various algebraic structures has

m 63373
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ON THE METRIC DIMENSION OF EXTENDED ZERO
DIVISOR GRAPHS

S. NITHYA' AND V. PRISCI?*

ABSTRACT. Let R be s commutative ring with unity, the extended zero divisor
graph E(R) is defined by considering the non-zero zero divisors Z{R)" as the
vertices and two distinet vertices z and y of R are adjacem whenever there
exist two positive integers m and n such that z™y™ = 0 with ™ # 0 and
p" # 0. In this paper, we investigate metric thmensi(m fault tolerant metric
dimension and local metric dimension of the extended zero divisor graph for
the ring of integers modulo m and the ring of Gaussian integers modulo m.

1. INTRODUCTION

Numerous mathematicians from all over the world are interested in the interaction
between ring theoretic and graph theoretic properties. Anderson and Livingston
|'] introduced the zero divisor graph in 1999. This gave a large area to explore
the commutative rings with the graph theory. Bennis and others introduced the
extended zero divisor graph in 2016 [1]. Various other extensions from algebraic
structures have also been researched [, [11]. The concept of metric dimension
was first introduced by Slater.P.J in [11] and it was also studied for graphs from
algebraic structures.

If u and v are adjacent to exactly same vertices, then we define u ~ v . If u
and v are adjacent and there isn't a vertex w of (¢ that is adjacent to both u and
v, two unique vertices u and v for any graph G are said to be orthogonal. denoted
by u L v. The graph G is said to be complemented if for any vertex v of G. there
is a vertex v (v is called the complement of u) such that v L v, The graph G is
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ABSTRACT

To determine the unit graph's metric dimension for finite commutative rings We explore the metric
dimension of the unit graph by finding the minimal cardinality of the resolving set. We examine the unit
graph's metrk dimension for both the product of the ring of Integers modulo a, where & is prime and the
ring of integers modulo n, where n is natural numbers. Finding the bare minimum of stations and
pinpaointing their locations will help address the navigation challenge in space stations. Here, we explore
the novel notion of metric dimensian in unit araph by calculating the minimum number of resolving set
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Abstract. The metric dimension problem is called navigation problem due to its apph-
cation to robot navigation in spaee. Further this concept has wide applications in motion
planning, sonar and loran station, and so on. In this paper, we study certain results on
the metric dimension, upper dimension and resolving number of extended annihilating-
ideal graph EAG(R) associated to a commutative ring R. denoted by dimy, (EAG(R)).
dim™ (EAG(R)) and res(EAG(R)). respectively. Here we prove the finiteness conditions
of dimy (EAG(R)) and dim* (EAG({R)). In addition, we characterize dimy (EAG(R)),
dim™ (EAG{R)) and res(EAG(R)) for artinian rings and the direct product of rings.
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ABSTRACT i

In this peper. exstence and urigqueness of best proximity pairs for generalized Reich type cyclic Meir:
Keeler contraction mapp:ng n arb itrary wopological space 1s proved,
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INTRODUCTION

1 (3], Sankar Raj et al., introcuced Cyohic LOpaiogesally 1-corgactive mag and preved the existend snd uniquaness of
best proxim y points. Later Sahayerajpseph Mmalkumar et ol [4]. irkrodixed cy<iic topriogically contraction map
and proved the ©OUSIoNod 3nd UNDUENES: of DESt proxinmely points. For other best proximity paint resull on
tapokagical spaces . sp{[SL[61] 10 this paper, we have verdied the existence and wiiquanaess of bist proximity. point
for the new dass of generalized Relch 1y pe cyclic Meir-Keslor contraction maps an topological spams. The notaticns
telow are used thraughout e document:
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Abstruet, In this paper. oxeix topologically ¢ wpping in Y Wopologkul guce 15 intreduced and sxisience and
unHjuecess of bed proxinity pebrs 35 proved.

INTRODUCTION

Suppeose that @ amd 2 me pocempty chosed subsets of 2 topological space & IF the image of %" umler f is contained
In & and vice versa. then the map |- 10 %% ¢ U &4 L& said 30 ba cyclic. The concept of cyclie coatraction mappings
was (ntroduced by Kirk ¢t al [1] 0t 2003, He genorulized the fxed point rosnlt of Bansch (2] 1n 2006, Eldrad o al,
|3}, redefined cyclic contraction map, concemed with the case when € 7 = 8, and they weren't looking for a fixed
point af § In this case: instead. they were looking for the best proximity point. Several extension of cyclic comtraction
map and existeace of best proximiity poligs in varioss geaesalized spaces have been published in the literwure. for
enample s [4, 5.6, 7] the referunces theredn.

Lepins (8] introduced the netion of fixed point resudis for any srbitrery wpological spoces. The resulls af the besy
proximity point on topoelogical spaces wore expanded wpon by V, Sankar Raj and Frrametchi 199, He also proved the
best proximity point for ra ivee meap is umique. Fre peoving ualgueness he introduead and wsad the Pgroperty
coiept In thiv paper, we ialrodesed 3 new type of sup called cyclic topologically coatrnction and we discoveral
that the best proxiinity points for this (ype of cyelic mappings exist and wse umbyue

PRELIMINARIES
Cossider 3 wopological space @ und 2 mappleg p: ¥ o & Fix ey ¢ @ Forany »n ¢ M, the atbit of p beginalng a1
<o is defined as
Olenp) o= {p"len] in e Nufa}].

where oo ) = rpand Meg) = plp" eg)) Assume thol g - F < & s o Tumction. Then, g(@leg, o)) = {1 p"(e0))
ne MO0} s Oley. pi's images andar . 1o ¥ topologkal space # , tor the sequancs (e, ] . the Hmit poist set is definad
by

Lun{e,} 1= l:l {em tm 2},
=l
Mg <& w0 contimsous mspping and «  Lim ey, p). thea () @ Lim ¢l ey, p)) ixeasy o prove. Throughoot
this paper ¢ and £ sra nonamply sabsels of 2 Wpological space &,

Definiion 1. {9] 1t 40 & < % o B be a continoous furction thea D@ 22) =l glx v} cxc @ yve 2)
Lat us deting i oxalic Conraction mapping in 4 topologieal space.

Definition 2. A cyclic miap p 6 L% o @0 & 4 acyelic topoiogically contraction map wt a continuous function
g F SRifforsomel e (0 1) aml Ve e d.ve 2, |g(pdx) p(v}) | < Helx vl (L = D% )

In mebic space, the convepl of eyelic topotogically ¢ ctiom mappiag ix rediced o Fldred’s cyclic contraction
apping {3} Lel us mow xee an example.
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In this paper we prove the Best Proximity Point Theorem for a Meir Keeler Contraction in
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1. Introduction and Preliminaries

One of the topics in Fixed Point Theorem s the singularity of a Fixed Point of NonSelf Map. If a
Contraction of Mon-Self Mapping T: A ¢ B does not always result ina Fixed Point Tx = x, it makes
sense o look into the possibiliby of x such that d (x, Tx) is least. At this moment, the idea of the deal

closeness emerges. A point ¥ is referred as the Best Proximity Point of
T:A +B if d(x,Tx) =d{A B) where d (A, B) =inf {d{x.y)-xC A,y B}

When a NonSelt Mapping T lacks a Fixed Point, a Best Proximity Point denotes e Best
Approximation to the exact solubion Tx — x. I[f d{A, B) — 0. It is evident that a Fixed Point and the

Best Proximity Point coincide. The Best Proximity Point Theorem s logical expansions of the Banach
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FORCING WEAK EDGE TRIANGLE FREE DETOUR
NUMBER OF A GRAPH

S. Sethu Ramalingam and S. Athisayanathan
Communicated by V. Lokesha
MSE 2010 Chsstfoaions: 08CI2:

Kerwods amd ph gl oo decons o wosk edioe triangle froe detour mermker. farcing weak odpe trisagle
free detior zamtes.

Abstract For any two vertices o and v in @ connected graph @ = (V, £}, the niangle free
detour distance Do p{u.v) bs the length of a longest v — © trdangle free path in . Ao — v path
of teagsh D4 plw. 1) is called a w — o rriangle free devonr. A subset 1 of a weak edge triangle
free dejour basis § C© Vof G s a fording weak edge triangle free detour subsat for S i S i the
unique weak edge triangle free detour basis contalning 7. The forchig weak edge tiangle free
detour nuraber of G is fadne ((G) = mend fwdn {S}}. where the minimum s taken over all
weak edge triangle free detour bases S in G. It is shown that for any nwo positive integers o and
bawith O < a < b.there exists a connected graph (7 such that fudns G = o, wan, o (G} = b

1 Introduction

By a graph @ = (V, £), we mean a finite undirected connected simple geaph. For basic definl-
tions and terminologies, we refer to Chartrand et al. [3].

The concept of geodetic number was insoduced by Harary et al. |4). For vertices » and v In
a connected graph . the distance d{u. v) is the length of a shortest « — v pathin G. A w — ¢
path of length & u, v} is called a « — v geodesic, Aset § € V is called goaderic set of G if every
veriex of G lies on a geodesic joining a pair of vertices of 5. The goodetic mamber gl 02 of G
is the minimum order of §is geodetic seis and any geadetic sel of order {7} is called a geodetic
basts of G. Let S be a geodetic hasis of G. A subses T © S is called a farcing geaderic subser for
S if S is the unique geodetic basis containing T. A forcing geodetic subset for S of minimum
cardinality Is a minimum forcing geodetic subset of 5. The foscing geodetic number (;(S)in G
is the cardinality of a minimum forcing geodetic subset of 5. The forcing geodetic number of G
is [l G = min{ f,(S)}. where the minimum is takes over all geodetic bases 5 in (2,

The concept of detour number was introceced by Clarirand et 41, (2], The derur dissance
Dt v} is the length of a longest w — o path in G A w — v path o“e-ug«h D{u. v)iscalledaw— o
desour. Ases 5 C Vs called deaur ser of G if every veriex of G lies on a detour joining a pair
of vertices of S. The derour number dn((] of £ & the minimum onder of its detour sats and any
detour set of order dre(() Is called a detour basis of G. A subset T © 5 is called a forcing subser
far S if &5 is the unique detour basis containing 7. A forcing subset for S of minimum cardinality
is & minimum forciag subset of S, The forcing detowr nuember Jo. (S in ¢ is the cardinality of
a minimum forcing subset of 5. The forcing detowr number of G is Ju,.(G) = mand f4.(S)},
whese the minbmum is taken over all detour bases § in (7

The concept of weak edge detour number was introduced by Santhakumaran and Athisayapathan
[6]. Aset 8§ © V is called an weak adge devour set of (7 if every edge of & has both eads in S or
it lies on a detour joining a pair of vertices of 5. The weak edge detour number dr, (G} of G is
the minimum arder of its weak edge detour sets and any weak edge detour ses of onder oz, (G}
is a weak edge detour basis of G. Let S be a weak edge detour basis of G. A subset T" C S'is
called a forclug subsed for S i 5 is the unigue weak edge detour basis containing 7. A forclog
subset for § of minimum cardinality is a mininum forcing subsst of 5. The fareing weak edee
desour number of G is fudi p (G« mitnd f5.{ 8]}, where the minimum s taken uver all weak
edge detoar bases S in

The concept of triangle free detour distance was infroduced by Keerthi Asicand Arhisayanathan
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Abstract

Objectives: Te find the cennected restrained detour number for standard
graphs and mesh graphs. Methods: By determining the connected restrained
detour set with minimum cardinality, the connected restrained detour number
of a graph s ‘nvestigated, Findings: we study that the connedied restrained
datour number of the graphs Is altered when we add pendent wertices. The
minimurm and maximum degree vertices of 3 graph are deleted and the
tonnected restrained detour number of the mesh graph is computed. Novelty:
Finding the detour path plays a vital role in the network-based systems.
Planning the largest reute that s connected and restrained Is essentd in
business, Industries and radio tedhnologles, We introduce the new concept
of connected restrained detour number, We 3lso exhibit the bounds for the
conneded restrained detour set of 2 graph.

Keywords: Detour Set: Detour Number; Mesh Graphs; Connected Restralned
Detour Set: Connected Restrained Detour Number

1 Introduction

Conaected detour number of & graph developed from the notion of detour number
was studied by Ali, Ahmed B, und Ali A ALY Varews parametecs of detour number
were cstablished by John J, Sunil Kmmar VR, Sethu Ramalingam S and Athisayanathan
§94_ 1 2020, Padan: K, Shamthi B Nogarsjan A established the restrained detour
concept'™™ Santhakirmaran AP, Titis B Ganesamoorthy K. defined the minimal
connected restrained monopbonic sets in graphs'” | In this study, we inteodice the
connected restrzinad detour number denoted by o [¢7). The connected restrained
detour number for some standard graphs end mesh graphs & studied. We denoze the
vertices with minhnum degree 2:d maximum degires by Sovertices and A verlices in a
grapls M. We discuss the cftect of the addition of peadent vertices to the S-vertices of
mesh M. Wealio investigate the connected restrained detoer number of derived gruphs
abtained frim the mesh graphs by deletion of the pendent vertices from the 5-vertices
of the mesh 4.
Let @i = |V (G). E{G)) beaconnected finite sinpie graph with ordesn > 2.

hiips/) weew indjst org/
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ABSTRACT i

In this peper. exstence and urigqueness of best proximity pairs for generalized Reich type cyclic Meir:
Keeler contraction mapp:ng n arb itrary wopological space 1s proved,

Keywords: cyclic contraction, cyctic Meir-Keeler contraction, cychic topalogwally contraction, cyclic Relen

type contraction, topologice! P-property.
AMS Subject Classification: 47THD9 47H10

INTRODUCTION

1 (3], Sankar Raj et al., introcuced Cyohic LOpaiogesally 1-corgactive mag and preved the existend snd uniquaness of
best proxim y points. Later Sahayerajpseph Mmalkumar et ol [4]. irkrodixed cy<iic topriogically contraction map
and proved the ©OUSIoNod 3nd UNDUENES: of DESt proxinmely points. For other best proximity paint resull on
tapokagical spaces . sp{[SL[61] 10 this paper, we have verdied the existence and wiiquanaess of bist proximity. point
for the new dass of generalized Relch 1y pe cyclic Meir-Keslor contraction maps an topological spams. The notaticns
telow are used thraughout e document:
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Best Proximity Points for Cyclic Contraction Mapping on
Topological Spaces

S. Sahayarajjoseph Nirmalkumar'-® and S. Sujith®- ™

! Dhvpxsrmraene o Mashemads: s, Mammamoiam Semibozomor Uaiversies Al bhelagrars. Tirnaelwei62 2002, Tiral! Mady, tedin
* parrsesar of Maslerwanc. Se. Xovtsr's College (Aurmonos), Polapambonal 627002 Teanl Noda, Todia,
Skavosponding mather: | 1@ gmad com
Ylapiber | 226 pmai Lo

Abstruet, In this paper. oxeix topologically ¢ wpping in Y Wopologkul guce 15 intreduced and sxisience and
unHjuecess of bed proxinity pebrs 35 proved.

INTRODUCTION

Suppeose that @ amd 2 me pocempty chosed subsets of 2 topological space & IF the image of %" umler f is contained
In & and vice versa. then the map |- 10 %% ¢ U &4 L& said 30 ba cyclic. The concept of cyclie coatraction mappings
was (ntroduced by Kirk ¢t al [1] 0t 2003, He genorulized the fxed point rosnlt of Bansch (2] 1n 2006, Eldrad o al,
|3}, redefined cyclic contraction map, concemed with the case when € 7 = 8, and they weren't looking for a fixed
point af § In this case: instead. they were looking for the best proximity point. Several extension of cyclic comtraction
map and existeace of best proximiity poligs in varioss geaesalized spaces have been published in the literwure. for
enample s [4, 5.6, 7] the referunces theredn.

Lepins (8] introduced the netion of fixed point resudis for any srbitrery wpological spoces. The resulls af the besy
proximity point on topoelogical spaces wore expanded wpon by V, Sankar Raj and Frrametchi 199, He also proved the
best proximity point for ra ivee meap is umique. Fre peoving ualgueness he introduead and wsad the Pgroperty
coiept In thiv paper, we ialrodesed 3 new type of sup called cyclic topologically coatrnction and we discoveral
that the best proxiinity points for this (ype of cyelic mappings exist and wse umbyue

PRELIMINARIES
Cossider 3 wopological space @ und 2 mappleg p: ¥ o & Fix ey ¢ @ Forany »n ¢ M, the atbit of p beginalng a1
<o is defined as
Olenp) o= {p"len] in e Nufa}].

where oo ) = rpand Meg) = plp" eg)) Assume thol g - F < & s o Tumction. Then, g(@leg, o)) = {1 p"(e0))
ne MO0} s Oley. pi's images andar . 1o ¥ topologkal space # , tor the sequancs (e, ] . the Hmit poist set is definad
by

Lun{e,} 1= l:l {em tm 2},
=l
Mg <& w0 contimsous mspping and «  Lim ey, p). thea () @ Lim ¢l ey, p)) ixeasy o prove. Throughoot
this paper ¢ and £ sra nonamply sabsels of 2 Wpological space &,

Definiion 1. {9] 1t 40 & < % o B be a continoous furction thea D@ 22) =l glx v} cxc @ yve 2)
Lat us deting i oxalic Conraction mapping in 4 topologieal space.

Definition 2. A cyclic miap p 6 L% o @0 & 4 acyelic topoiogically contraction map wt a continuous function
g F SRifforsomel e (0 1) aml Ve e d.ve 2, |g(pdx) p(v}) | < Helx vl (L = D% )

In mebic space, the convepl of eyelic topotogically ¢ ctiom mappiag ix rediced o Fldred’s cyclic contraction
apping {3} Lel us mow xee an example.
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bt 14 ALF IS lnining, STEO L AN 13000

O70001-1



Contents lists available at

Measurement: Sensors

journal homepage:

Chwch for

Deep learning enabled blockchain based electronic heathcare data attack
detection for smart health systems

S. Chidambaranathan, R. Geetha

Department of Computer Applications, St Xavier's College, Palayamkotai, Tamil Nodu, India

ARTICLE INFO ABSTRACT

W e e T

The idea of networked personal medical devices is a component of contemporary Smart Health Systems (SHS).

= e These gadgets offer remote observing and the exchange of wellbeing information, which enormously further
‘::::T;:?:b s develop the patient’s personal satisfaction while at the same time reducing ngntment EXpenses fur_ bath the
Data privacy patent and the medical care suppliers (telemedicine). For individuals® wellbeing, a cutting edge lnd'mdual
Cvber attack wellbeing record framework is fundamental. Here, there are still difficulties with information mix from different

EHRs, information interoperability, and guaranteeing that admittance to information is totally under the power
of the patient. Some security issues are caused by the Network. To settle these issues, we propose a novel pro-
found learning-based framework that circuits state of the art decentralized innovations like [PFS and blockchain
with wellbeing information interoperability principles and advances like FHIR's APIs. In this review, we show
that correspondence between private clinical gadgets is as a matter of fact powerless to different cyber attacks.
We show how an outer assailant could involve man-in-the-center, replay, bogus information infusion, and refusal
of-administration assaults to block delicate wellbeing information stream by capturing the correspondence of the
individual clinical gadget. We likewise suggest an Interruption Recognition Framework (IDS), GAN, to additional
screen traffic on private clinical gear and spot attacks against them. Our extensive investigation shows that GAN,
with an F1-score of 98 % and an accuracy of 98.7 %, can successfully and accurately recognise numerous assaults
on personal medical equipment.

-

1. Introduction

Modern Smart Health Systems (SHSs) greatly improve patient
treatment effectiveness while lowering healthcare expenses for both
patients and healthcare professionals. Personal Medical Devices (PMDs)
are crucial to the success of the SHS in this ecosystem. The PMDs are
highly networked systems that can carry out conventional medical
procedures and enable remote monitoring and data transmission. The
worldwide PMD market is anticipated to increment at a build yearly
development rate of 8.6 % from 2019 to 2024, arriving at US$ 35.6
billion [ ). At the point when information is kept on a blockchain,
programmers find it very challenging to eliminate, adjust, or transform
it. This framework, which is decentralized by configuration, utilizes
shared engineering 1o store and handle information and exchanges. [t
comprises of a few hubs that participate to approve and store the ex-
changes as blocks. Each block in the chain contains a collection of
transactions, and the chain is formed by correctly connecting the more
ancient blocks to the most recent block. Each participating node receives

* Corresponding author,

E-mail address: (R. Geetha).

the freshly added block immediately the miner adds it to its local chain,
ensuring data consistency [ |. Thanks to the decentralized consensus
system, the miner nodes may verify and approve blockchain
transactions.

For instance, a great deal of blockchain frameworks utilize the
Verification of-Work and Evidence of-Stake agreement conventions,
which can shield the blockchain from any inner or outer information
hacking attack. Another crucial component of blockchain technology is
the smart contract, which functions like an electronic programme and
only executes when certain conditions are satisfied. Smart contracts are
designed to reduce business risk and costs. Hierarchical viability can be
expanded by using a portion of the center qualities and capacilies of
blockchain innovation, like information permanence, savvy contracts,
agreement calculations, and decentralization | ). Patent electronic
wellbeing records and individual wellbeing records can be safeguarded
with the assistance of blockehain innovation. Data on diagnoses, drugs,
allergies, a history of illnesses, test results, etc. are contained in EHR
systems. All doctors, hospitals, clinics, testing facilities, and other

Received 8 April 2023, Received in revised form 3 October 2023, Accepted 12 December 2023

Available online 1 3 December 2023
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Learning
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Abstract:
Machine learning-based medical diagnostics will allow for the early identification of CKD in

developing and disadvantaged countries. Using a real-time dataset, machine learning models are used
to diagnose renal illness. Kidney failure develops as a result, and while detecting CKD in its early
stages might be challenging, it is critical. Early CKD diagnosis must be prioritized by screening of
persons with diabetes, hypertension, autoimmune illnesses, or a family history of the condition. The
kidney disease dataset was utilized to train and test the proposed model in the study's research. At the
conclusion, we evaluated the predictive power of the proposed model. The suggested model's
experimental findings seem to support its promised level of prediction accuracy.

Keywords: Medical diagnostics, Chronic Kidney Disease, Identification, Machine Learning, Renal
IlIness, Classification.

Introduction
The expansion of machine learning (ML) algorithms in domains relevant to illness detection highlights the

technology's use in the medical business. Finding patient data sets with the required sample size and quality to
train cutting-edge machine-learning algorithms is one of the most challenging tasks. Testing persons with
diabetes, hypertension, autoimmune ilinesses, or a family history of CKD must become a major focus in order to
diagnose the discase early. Digital diagnostics is one use of machine learning in the healthcare business.
Machine learning can detect patterns linked with certain diseases in patient electronic medical data and inform
physicians to any abnormalities. A number of feature selection and classification methods are employed to
predict renal discase. Early renal failure can be avoided by predicting CKD. The goal of this work is to assess
the accuracy, scalability, and compultation time of machine learning algorithms in predicting diseases in the
suggested architecture, Another goal is to compare feature selection approaches using two filter methods;
correlation measure, and information gain. Based on these considerations, a two-phase methodology for
predicting chronic kidney disease using machine learning algorithms has been developed. Recommendation of
relevant characteristics and algorithms based on a comparative analysis of mentioned approaches employing
three supervised algorithms, Random Foresl Classifier, Decision Tree and Extra Tree Classifier. Research in
Part Il attempts to predict CKD using various Machine learning Classifier methods. Part 11l contains a
description of the dataset. Part IV discusses two distinguishing approaches: preprocessing and model
construction are decision tree, ensemble random forest, and extra tree. Part V describes the experimental
examination and uselulness of many algorithms in the prediction of CKD. The conclusion is found in Section VI

of this book
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Abstract

In emerging and underdeveloped nations, chronic kidney disease can be detected carly thanks to machine
learning-based medical diagnostics. Machine learning models are utilized to identify renal disease using a real-
time dataset. The proposed model was trained and tested in the study's research using the renal disease dataset.
The proposed model's experimental findings seem to support its promised level of prediction accuracy. Machine
learning can recognize patterns linked to particular discases using paticnt electronic medical records and can
notify clinicians of any uregularities. To predict renal disease, a variety of feature selection and classification
techniques are used. Predicting kidney disease will help you prevent developing early renal failure.

Key words: Chronic Kidney Disease, Medical Diagnostics, Medical Records, Machine Learning, Renal failure,
Classification, Anomalies.

Introduction
The development of machine learning algorithms in domains relevant to illness detection emphasizes the
technology’s application in the medical industry. Machine leaming can detect patterns associated with specific
diseases in inpaticnt clectronic medical data and alert doctors to any imregularities. To predict renal discase, a
variety of feature selection and classification methods arc used. By predicting kidney disease, carly renal failure
can be avoided.

One of the body's most crucial organs, the kidney, filters the body's water and wasle products to produce urine.
Chronic kidney disease (CKD), also known as chronic renal disease or chronic kidney failure, is a condition
where the kidneys are unable to carry out their usual functions. CKD is a potentially lethal disorder. Glomerular
Filtration Rate (GFR) declines steadily for three months or more duc to a common health condition.
Hypertension, irregular foamy urine, vomiting, itching, shortness of breath, and cramping are among the
discase's typical symptoms [1], and its primary causes are diabetes and high blood pressure.

Dialysis or kidney transplant patients frequently have CKD identified in its later stages.

When dialysis treatment or kidney transplantation are the only alternatives left to preserve the patient's life,
CKD is frequently discovered in its latter stages. On the other hand, a timely diagnosis can help prevent renal
failure [2]. Monitoring Glomerular Filtration Rate (GFR) on a regular basis is the most effective way to assess
kidney function or to determine the stages of renal disease [3]. CKD symptoms are independent of any one
illness. Centain people may not even detect any signs at all as the conditions steadily worsen. As a resul, it could
be challenging to detect the illness in its beginning stages. With the help of recent developments in machine
learning (ML), diseases can now be identificd by merely studying the medical histories of current patients and
building a model to forecast behavior [3].

This paper's primary goal is to precisely detect chronic renal illness and assist mankind in fighting this
dangerous disease, but we defined the objectives of this paper in a specific manner, namely. To extract useful
information with classification accuracy for chronic renal disease prediction.

On the required datasets, use the binary classification of the Skleamm Random Forest classifier and Ensemble
Random Forest methods.

To forecast which of the two methods employed in this paper will perform best in idenufying renal 1llness
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