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X-ray analysis and size-strain plot of zinc oxide nanoparticles by
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Lim¢ axide (M) nmepaltides were niade by buming zine nilate Clyeios, and Clirie acil o 2 1:4
Stohiopetr i pasin. 2nid- NP wore prsbued ol 3150 C aoed 500 C o 4 fu KRD valslabos the aystaline
sature of Tl panepisteles with 4 hesagan i, wiiea SEM thows dngesryaal 2a0-Kis with

Eepawidc agpronitpgtely culsicsl morphologies Inudlventent of tiny cryiallite sies and letfies stemin in peak
Cominifion beaeniing o 350 'C and S0 C, (W-H) analysls and se-sTam plot appresch weie used te examing
Xosay sy Inl rursparude; peak breadening Puysicad o dresters like stram, ilredglatice stain ard ooy des -
N sity ol wene calesstanert for ol XD peflection peaky of prek rsadeneing ot 150 °C and 500 € By wang
W El s HL sl strms W H Ma deliemati oo, Stpess defomution mmengy demibty o cilculbased. Relaring between xd analysis
Scherers Faomuls Topyitaht © 2007 Elvevior lﬁd.mrlr.tu Teutivid.
Selinctinn gnd pevr-review wnder seapencslsility of the soseniitic cominittes of the Zad riemanisnal e -
ferenae wn Mulnfusctional Maserisls.
1. lntroduction electrna niikroscopy (SEM), Sramn of the lathice quantifies how dis-

The length of 2 fawless crystal would be Inflnit= in 38 divec
tions, Crystals rant be perlect since they ¢ only. grow so mucly,
Thie deffeaction peaks am more dispersed Decause 1o this deviaion
from periect crystallimity, The two most important findimgs from
an anslysls of foun Racoer snd Lifvice wasbed o0 2 peak widih,
The sive of the crysmllites i= nnt ahways tiwe sarme b the sine of
the parmicle becaese of pofporystalline ypgregares [ 1] Due m s
smnificance in both life and mechnolegy, zing axide (0D, a well-
known material, bas revelved extensive stady o recent years A
broad energygap (137 eV, 4 high exciton energy, and stroag sub-
SLINCT CONSIANCY are just & few of its arvaniageous characherisic
IWMMMMLMHMHMkiHmW
applicatings, dach a8 wossing applications, aamhenware, plasicsl
hadusre. aned matenals thar light in thee darle [2.4] Table 1,

Parricle sixe, not crysmallice size, i3 rypleally msasured wslog the
BET experiment, bighe (Lised) scanering experiment and scannling
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ko anions affect latoce constants. Smain i bioaght on hy the tnple
function a the grain boedes, comtacting, o thermal deconpasition
prossures, ayering Lo, infermal comiistency stresees, anid other
Baceors, | 51 X-ray line bosdeniog aalyze spread (og didadgment,
These maies broaden strengihen, and align the praks. Crystalion
slae | 1 joos) and sl tlelervdos peak widih (ran ) Shie o strain
caiizies pealk Brosdei ing as a funetion of 2L Cridstallite siee opposes
Bragg widreh (6], W=H analvsis stparanes widenipg caised by pres-
sare and shape | 7). For yrars, researchers have creatod nannorys-
talling Za beécause partiche size and crystd structure osities for
numeraus Jpplications. Due to this many mmmm
devised e make £000 manopeecdens.  mcluding - sobgel,  solos
chemival precipitation, grlkion Bod, pyrolysis and ailses [5-
), X-ray profile analysis coasimes graln siie most often. Zn- NP
mrsn particle tize ie compand by pewder XR0 and SEM. he W.-
H-U0M ealocdated drucrsral disserrion strai i Zn0-NP cascined
& 3500C and 5000C. USDM, LDEDM, and 55F provided stres~
strain dats and dynamism compactness (o) measerements DM
Sdopls crysral's surmonnding s whide USDM and DEDM don's Laper
spare srain is compared o the hexagoral crystals mor=un foom
surrmdimgt.
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Studies on the Nucleation, Photoluminescence, and
Photoconductivity of Semi-Organic Lithium Fumarate

Crystals
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slhering the temperature, the (TC) models, namaly pese i profoundly aFected by the muche
Costs-Redfern and Plisyan-Novikova equations are used to cakculsts the stion belivior. The Kinetics of prinsary
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1. Introduction

A new claws of oplacal crvatals Hike vemd organie, ervatals are de-
veloped 1o cvercome e disadvaniges seen i Gtamc mak-
tasls. The organic malerals huve disadvantages like Jow rars.
parency, nzrow optical basd gap, low laser danape theeib-
old, and wafrorahle fermel and mechanecal propetie = Be
canse of these renlocBons in ongand waateoads, it i Jifaoult o
grow farge atre opticabguslity cotale for device apphlothons !
Larmve sembarmeaic mmattriale have both the qualifies of crgarac
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Clamicsl Muodleatior Theary JCNT)
describes the principles of nsclegion
mechanisms for bulk developing cvs
talsand Densaty Functional Theory {DFT)
= wideed o detemne stomc el
walies. CNT b5 baied o éxperimen:
tal eviElebee, whenems DET & basest o
eructier knowhedge, When comparsd
o CNT, the denxity profily is shown to
permit quick approvimation of seweml orptal thermodymamic
paramebers)

be Wb investigation, mudleaion puramseters of LF crmiuls such
ail imtetfaciol] enetgy (o], vohimi of Feee ehenyy [AG ), critical en
ergy larvier fon pecheation (A0, rediis of iy entcnl bt
{r°), wed moedegtion make () ame celoobaed, Inorder 1o back wp
the rewearch, graphisal sopeesemations of the thermn dymami
cal paramielers ot various denperabans ang preseniid. The widih
of the metistalide pone is ealeulated uailng CNT and DFT Duv
iy vamons slepn of decompestiton, (he [ractional weight liss
o) b deteomiul wiang the TG graph ot vaeiogs emperatuns
Noosothermal {echnigpes are wied (o evaluze the anetics of
devom patition processex! " Using sultable squastins from non-
tsothermal kinetic lnvestigationy of decomposition processes,
themiogiavimetic dals I8 wnalyeed. Kinsth parunieiees die de-
ter el ol & resction taodel i crvind and the madid with the
st Limvivae 0 1o W et (8 chosen.

2. Experimental Section

Syt of Lithium Fomamte and its onstal powth clapoern
sation is repeted in the literature" The Lishium Pumssrate sin
ple cryutal was synthesioed by wving analar grade lithivem hydros-
e pnd Furnane scid s sarting matesils. Dithiom hydmsdde oo
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0 The  Authoriid.  amder  and wess grown as sngle crystals using methanol solvent by conventional
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SehencerBuninem Modia, 1EC,.  mingle crystal X-Ray Diffroction. Thee presence of the functional groups in the
Fﬁwwm PCBH compound have bewn identifiod usdsg the FTIR specita. The linearoptical
propertics. of solution grown PCHH oystals were analyzed using U'V-Vis
spectrometer. The DFT was ssed o figure out the best molecular structores,
frontier molecular orbitals, and quantum chemical properties of the grown
aompound, The caleulations wete done at the BILYP /6-3116 (d.p) level, Vickers
Microhardness Tester was employed for the analysis of mechanical properties of
the crystal. Thie dielectric characteristics were investigaded. The laser damaged
threshold of PCBH erysial was idestiied. The molecular docking study suggests
that it possesses antibacterial action and displays minimal binding energy. The
ADMET factors and drug-likenes are used to predict the pharmacokinetic
features of FUBH mwolaeule PCBH compound & clearly well-optimized and
recommenided for the prevenion of any bacterial iliness according o the results
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Irradiative thermoluminescence, and defect center analysis in NiZ* ionic
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I Erizstndy, wa dbtained mirkel oxride-doped Tafl:5i04 g2amee and ansivted fhelr somenersd. sotiss], thermoio.
minsscent snd photoluminsseent propertiss. In gensrsl Wi0-rped glitoey sra urely] 25 optics] muteniahy How:
ever, optinal marsridls mch £ glerees containing Wi°— tons requirs 1efinement of thelr properties in =rms of thatr
souacnrs, thermpal sabilliny. microhardness sl=cmica! condurtinoy, sod lominescenee - facilizere the develop-
ment of sfvenssd thermolnminswent massisle Thm W~ innie CaAL-Si0, gl wers mimrhegred and osd
in mhiscatudy, We Sbeerped the: amorphone behevior of sampies Dy Heray diffraction; searming slectron mi-
crescoy, diftereritis] thivmal snslveiy, smd Fourisr randfonm-fnfiares (F1-[K) specemeccpy. The arder of dan-
ity expgen packing density. pdlatonic rading; motervolume: snd refracrive indéy wers svehiared for the glassds
The gl=my mEnnnom [SMpeTamres yere idennifiad uang DT A to-assess the onder of the therms] statilites, whers
th= Tighout wes oo for the Mi, (T= A% -Si. gleer The modes of moleculsr vibrastionn for WiO-FL Ga-0-L=
ALD AR gnd S5i-0-5i molecnles wese identified wring FT-IR. The highest ttansmittenes inteneines were datar-
mingd for the Nip (L=, M. oD, gieer The order of the alenmicsl conductivity snd scttrstion sETgy We=re o
tainsd for giassse nring TN condnrtivity massiroments whsve the highsst wes foimd for the M. 08, Al S
giesr Ontics! sheorprion specos Were recorded for the glerses o derssmine the erdey of th=-bend gap (~0.78 V)
ang rEphelmiretis ratin [ 700) The potolomireseos was reratied for the gleces o oy =irifatish wave
l=ngts af 400 om-to determing the ordes of the mansiton probebilitr (<185 5‘_‘] End lurinesraTre SnstEon
ey sertion - [~0819 = 10 owmd). The highewt trememittenes Infennitos wers obimned fr e
Rip i08; (Al Sl gles Thermolumineseants was Terordad for the §lesses nndsr gamma irmadistion sradoss of
30 kzy, which yisided the thepe Tvmmneny foior [ ~0 53555}, fegueancy factor (1,31 57, end scoveoon enegy
(-055% &V Irmdiztive thermokarmiressant anabois suggentsd & highss ardsr setahadrs) tendenry, and the di-
yalent oridssion states for-micke] fons in the gless with an Milk concentraring of 0.6 med¥Eobizined the best ther-
mnliiniresrent rteacities: The order of the Slime medulin, pephiskarets feie, god micohedne for the
gierier mopgasted covalently conmerted slattic lambisss

Lons traksion and rare earth metal tors :dos to ther machameal di-
slermie and peciroscope propertes [4.491 The diclecrne and specos-

50 gleer materisly sre highly trevperent ngid, nemccorposive,
-and thermialls stable Their stroctutal snd optics’ charactenzties, such
£z & high refraptive odex-and opties] batdesy. mrake them neeinl for
wErIous speciroscome spoiicanions [1.7]. In the lest thoer decades
oy modies have imtesnieated Slisate glivs maternisls doped with w=r-

* Coirscponding gothor
Eansll pddfers’ drprk 1 S5 Fgmail eam (RLX Gumtul.

hiiper fdoi oeg 10 1018, fpes X2 110633

soopic properties of Sissses contsiming Si0y and Nt T maniition metsl
tons mske them muitshie for vanous appliestion:, snch'as n temicon-
cionne keoere gid Behtemutting diodss (LED:? [5.6]. The metal coode
AL0E i not & conversional glass former bur adding-A10: o SI0.
gle=zes mproves the desoe strength and non-corrocion behsvior, &=

HReeopved 11 Bfzreh 22> Received in revced fomm 77 July 3023 Arcepted 28 July 2022
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Fig. L X-Hey Siffvection-patrtesn of T35, A N1 N0 glatsas svhsrs "v” varies
0-1 meclis with & g5ep o=e of 0.2 mol¥s The diffrection engies sre-taken oo io
=0 accimary of £0.1". Lires drewn bark grommd of imsge snby for better vidw
of £7e poding,

well- 2t meressing the microhardrisss 2nd thermal msbality of ziheste
glismes [7O]. The-added AP jon: chanpe SIS Inksges min
Al-0-51 linkpee: thereby greatly enhencing the strensth, chermizal ene
durence, snd mechanical properties of silicate slesses T10-17]. Inaddi-
tion, ALD. eomrminins S0 Slasees have hish asder tap centets znd
thnzmere ofders af thermelhr somulated lommescerses, which' are me.
ful for vartous apphcations inradiaton doesmmery, Under sammes nra-
digtion, AlO--comzaming 510 glesses generste hish order rap coniers
wath exeellent thermoliminessente muipas [13-15F

i

The eddition of Ca0) 10 s pare nilicsie host enhanees the refractive
mdex, rediees the =lass wansition bemperatnre, end improves the op-
tical TRTness. The =dded C577 lons chakge 505 hinksges nte
Ca-5 hnksses, therehy grestdy chengme the strength,’ chemicos]
endurance, and mechameal nropertes of the ailicats glasses 116,171
In addinon) Ca0-sontzinms S10- slasees have high arder trap eontrers,
snd thu: mere srders of trap centers sre obisined by replacing 5%
foms with Cs° 7 ione which iz wweful for sdvanced redistion dosimeny
gpplicsnion: In genersl, CofF silicate merenels doped with 2d-block
slemenes sueh 2= ¥i0, Mo, G50, Cu0 S0 =nd V0. sre the mom
fEvorshis candidstes for use in semicondoctors, ls=er dindes; snd
LED=:. Replscme NT©°~ 1onz with €= jons in Ce-0-Cs linksses mthe
Si0< neowork vall mproree: the dislecinie snd snecoroscopic pronories

15-23]. The metsl oxide N iz & good nusleation sgentwath = dive-
lemt oxidaton staie m-the Si0. glé= matrry. and itz nsed o enhanee
the photo-clermonic sroperties of Si0L glazses, The N5 jon= typi-
cally heve substennial cffects on the speciroscopic mroperties of the
glaz=es [21,28]) Eilioste materials eontemimg N7 jomr with mied
vElenee states- are of interest ss-cathode meaterials mrechargesble bas-
tenes becanae of ther sood mnerey. denanny and cepacteence [23. In
sdditom, they =xhibat sood thermolmunescent meoenntes under
ssmme nrsdisnon {22 53 Porentizl slecne thermolomineseent snd
photeleemic functions &:n be arhieved by moproving zolid-stase ol&as
matenislz with bansitton: for]-1sre earth metsls. dopenis [26,27]
Thus, m the presens soady, M0 and G300 mncnone] smmine alicats
glas=es were syntheszed, and we 2eseezed their mitghility for zamma
IrFadiaton, thermominszesnt and photo-elestrente applisszion=:
Dure to the meed to develop meckanically exble, thermolunmnes-
cent, snd phomlurmnescent meterals for thermolommescent and
photeelestemis zpplicshons, we prepared zolid-sizte zlass matensls
with & chemics! eompoaition of CajeAlRi Nl and stidied the ef-
fectz of NiT™ 1on=E on dnelr stractural, mechames]: spectroscopao,; and
mradiaive thermohomnescence promerizes.

2. Experimental methods

Semupies wath the formmls CangepdlaSiaNi, where 00 = x €18
(ztep mime = 02 mol=), were omrhesired usns the melt quenching
echrigie. Bassd onthis composition, the test samnples were desizmigred
ez W00, 3902 Na-0.4, Ni-06 MNi-0.8, end MNi-1.0. Pure snalyses)
reagent grade (99990 chemmeals compneme MN10, €20, AlLCe and S10:
were srosmd in sn gssie mertar before use, and the required mExmre
{rmolds) was placed in a-craethl= with 5 volumes 67 25 mi to prepaye the
glazz, The itrace opersted 518 pomperstre-up 001485 *C. Bach-finsly
ground test zsriple wwez heated for 30 oun m the crucibis =nd efform
were msde o svoid eoniEminston in the fomsee. Finally, the melr ob-
tamed wwas allowed o cocl Inabrds exsr o yield the best sl

Ths test glaz: was then armealed =t 500 7C m - another finnsce, The
test  samples were prepsred with - spproprigte. dimemzons
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Fig. 4. DTA thamogrsng of Ty, oab 51N glesses, whare 1 vemes -1 mol%e wiha step size of 0.2 mol¥c. Inzet{a) shoves the venanon in theme’ rishility with

incrsasing comtentration of HiO, The Empersture: me abenup v smernmeey of = 1 °C
[lemgth = 1 om width: = Loom, thickmess = 0.2 om) and wesd for

specororcopic &nd DO condocoity bvses, The imely ground povs-
dered tess semples vwere wed for Xray diffraeten (RD), sirfzse me-
pheloey, mmersy divperrion speera; -differenaal therme! spslyziz (GTA),
Fourler trensforme-mivared (FI-I81, photchuminescence, and thermoin.
mnescencs snaly Semples with s lengih of 2 omy, vadth of 2om anc

thislmess Af 1 5w were med for pliirsseme lansitadmal velaoity mea:

g, =

i

surements, Cyiindrzesl ee=t zamples with = lengthof 2 omeand radivs of
1 om vweere nped for nioesonic shesr TR0V MCRSOTEIIEN
A Zesletes weiching belznees {rangs

00001250 = =nd prec-
sicr = 10 % g7 was veed o record the mass of eaeh et sample A Shi-
madzn XRD-7000 (diffraction -snsls rense =

EACHI

10°80°, and preci-
= .17} vems used o record XRD patterns for the et semples. A Hi-
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Fig. 5: FT-IR spdetra of Ca. - AL 5l M glizses recorded st room temper dtars vrith in the veeve number mnge 0f 400-1400 am &, The wave nimber sr= alsnup to
£0 seersey of = om-t. The fimes dravwn beckground of the image only for giiding betterfs sy W

Fig. @. Propossdlemice of the €25, A1 Si Nt glz=ssy Mise bassd Chem Tiraw Ulrs version 12 0wes nsed 1o plor the figare.

techi 53700 ¥ {renge =1 1m 1o 300 pm &0 precizon = .1 mm)
the teme  zamples A&  Hiteehn-DTG-S0-H  therms]l  apsbeer
{range = 30 *C-1000 7C, and preceton = 0.1 °CF wes wilized tooob-
tein DT A thermoegrams for the tegt-samples. A Shomaday 8400 & FT-IR
{range = 400 om* to 4000 om_snd presizion = 1 om ) spectrome-
ger awas ized Fe FTOR snalimiz 4 WIS1ID faw detector
irange = 0-10°m =, and precision = Lope- ') was peed to record the
ultreconie veloctoes of sanmples in arder 1o caleulate thetr elasoe prop-
ertier. A Feithler 5514 elecrometer {ranze = 30 "C2300 °C poten-
fgl = 2V, snd precision = 1 "Cm o) wes tised to obtain DC conduie-
ity -messurements. A& Mucleomix: TLOOSLE resder (empersture
renge = F) "C-550 °C, and weomon = 0.1 7°C) snd cassium-137 18

dionuchdes (renge = 0-735 Gy, and grecinion = 0.1 &Gy} were wed
VE7D UV-Vi-NIR spectrometer (tenige = 2000000 nm, std pres-
mgmn-= 0. 1-mm) was wsed to recors opocsl sbeorpton spectre- for-the
tost zamples. A JASCO TP 6300 spectromeser (range = 200-500 mm,
End precision =01 mm} vwas used to ohsin photmiuminessenes mpee-
tr= for the test sempies. MAC Office 2021, ChemDrew ulere 120, end
Aiatlsb 2.5 software vwere used to snatyre the est resuls:
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Tahl=1
Surmmmary op sinmrine lactivity and  Inminescenre gropertise of the
g A0, glsses, whers X vardes (-1 mol% with &: step size of

02 maie
o MO O MEO2 W04 MNOS  2ERS. Mgl0
Soructure. and Elesnorny
Diertaity [gm, =) Z&EEs LTEF LSSE EASSD 34 2Eisy
hm:!ﬁ.ﬂﬁ‘i 137 parti] 844 Tas T4
Pelarem racdun [4) . 535 485 38 335 os
Molar vobrne (o e MADE. ESE&E 2278 -3539 499
10°% o= el V)
Pinlc mrecirh (& 100 a3 i 78 &0 =63 ITD 114
Dyeen Fasking Dennny 411 475 5442 S5 0473 g4ET
Oiptiea] Bagrity T2 F.TIEZ TT7IEE TTI4ETI1E TEES
Fafrsogye index 1855 1666 I47L 1ER 1856 LET=
Elei tremHon e (7E] 551 547 HE HD 24 Iss
Feming shijirr {86} 12506 1 244 10253Y 1 ES IIES5T 12558
Y:_E!'.: ::I:i-d:l]:: ':'EE:'.I.: 261TE EFL H4s ‘S22 30F 0 H5e
Shesr modolus (GRa) 1286 IZ60 R50E I54%  I4gF  IDh
Sl b 500 2717 ZESE Heg EBESE CJ1L0T X¥aEs
‘Poion Redo (1GF=] QI002 0855 O.GSEE QOESg 9.09%8 49735
AEro-bar S (EFa) FAS BT EFL 4450 413 EOIR
DC Comdartivity {c 1075 el ¥ o i) Q7551 50251 1ILY 1856 L7o
Avg AE [=7) ATl GEEL TAsT D384 E435
Teale Temperamurs Max (1] £3z 35 R el =55 £33
Prequensy fa=toy (x 10°F 25} 237, AdE 2TIF 2EM 2aTe
Shape Syrmmeny 432 436 425 450 435
AZE =V 1355 LIES o797 o558 o8s
Opti=al Absorption. end Photoiuminess=nce
3!.[!:' alge 255 =0 293 208 s
et opti=al hend ga= (23] 22 2131 16 1= 1.2z
J:m-— opazal bend gap (1) 572 Aam = EES
Cryuin] feld senevsnon s (B T TET Tra i 3 i
{m- :
Berah rerameter (5] (ost) LT 5+ BE2E BALI SSE1
nepihalamasia rane {1 G7TE OFr 0FE ot 0T
Ermissh e rangisions {ne=) S§1° S84 30 s280  ser
T E - AT mn'lfr_l.fP]—‘T, = EZ0 a9 B3 S0 Fo=r
Tranzition probabiliss (x 1054} iss = 15 17 =
L A e TELT gon aoe s 0SS asds
Emiaion o aeetion [x 107, o) GZie fscs ﬂ;&i‘ D265 GBS
TP A el T 3495 396 ise 1 1m

3. Resulis snd discussion
3.]. Srurcture

Fiz. 1 zhows imagss qE' the CannedlaSie N, glaszes (where
00 =x £ 190, srpmze = 08 mol®). Fiz 2 thows the XRD spec-
trz obtained for the Cerapfl Bl slasies The resubs ndicated
no:-crysiallinite =nt sharp pesic - thereby demonssrating - the Sheesy
hcii.aui.ﬂf of the =amples. Fiz 3 thows the chemmicsl properties of the

_xﬁlmﬂgﬁ.ﬁa:;lzmz. with §ifferent Al Ni 55, O, end Ca compo-
zitiony o terms of the atomie weighe (4] Anahesis of the phystest
properties showed that Ni-0.6 had the besr phveioal properties of all
the glaszey cpammped. Fiz: 4 thows the UTA sprems obtsined for the
C= _xﬁlmﬂgﬁ.ﬂhgim The gle=r renvition {T.), ‘and cryztailivedion
t"f_, tempersiore poarhons were idennfed bezed on the specirs. The
thermal stshifities of the glesses were calenlseed bacoed on the gless
IrEmmton |14, ané eryesllizanon (T.) temperstures. The thermal 518
biliti=r of the =ls=ser zre thown in the mo=t in Fiz 4 The resuls
demirnmirated thst the giass wik e NiD coneenanon of 0.6 maolds
hae: the highesr thermal =tebility, "All of the changes m the sxothes.
mic snd endothermie thermosreme were: due oo enthaipy chenges In
the CejpppedlaSicgNi, glasses [2528]. Smuemsl charscterizstion
bazed on RO, morpholozies] chemicel and  thermal ansbes

Wi
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demonsmared the glassy behsvior of the ssmples: Fiz 5 shows the
FI-IR specirs ohesived for the Cagp o AlSio NG, glacses The specers
were rezplved mite the following bands due to miieste, aliorammm,
and mickel units o ditferent waternumber regiors [30-36]: Si-0-5i
asFmmemica! speiching (=1025-1043 on ), 51-0-5 symmeirical
=T iz (-243285% om ), S-0-81 rocking bending iibraticng
[~474 460 emY), Al-D hoksges (640643 om-Yl, end B0
cpesific streschins  vibestions {(~534-53F em?). -‘Amonz the
CapipmAlssSio M, glazses the glsss vath = MO concentration of 0.6%5
exhibited the highess shifts in the wevenumber positions for the li-
cobe ahmmimoe, esicnm, ind pekel soucnoel omi. 5i0. 158 reguler
gloze glaze formerthat’iewidely svaiishle in amorphoes form, =nd
pure class formesilice iz ebscrved In nature a3 quame The woshe-
dréns in the scometry of Si0- sre mirrcormestsd with murosle
zhared cornee: Addime A1.0: to Sifl- opticsl glzsses mpeoves the
Eardness. sefractive index. and density. it can also improve the ther
mosincme N prezoeiscmc chereorsvistics of 510+ giasses. 50- glass
phosphon, oonductive cersmice, =nd disleckrics contaiming ALO- sre
vehsshle photoelecoromic materizly The sddition of €20 provides
hizhly sctive C22* ion:, which improve Ce-0-Ca Hnkszes by bresk-
ing Si-0-5p-and Al-O-5i linkeges, thereby incressing the number of
nom-beridsine cxvgens within the slser network, Tiz. & choses the
after the acdition:of Ni0. The sdditon of NiQ provided sctive Ni2~
onE I the zilieare gisss network ooproduce Ni-0-51 Iinksees. wihich
further nfivenced 518, AF snd C27~ jons within the glass nesvoork
to inereaze the mumber of non-bridging coypens. XED analyzis mdi-
caterd the amorphous neaee of fhe slasces- wheth was albo supnoroed
by the.surfece morpholosy and DTA resultz. Chemics! amslyms mdi-
cated the presenes of 21l chemicsly =t the spproprises voeight pererre-
azes zelected for symthesiz FT-IR snelysiz indicated the presence of
vEnous  cbopds, steh 85 SR ammmeteeal | stetchins
(10251043 em-1} Sx-0-51 IFmmemcal EIeIching
[~843-858 om i) 5051 bendine [~474 482 o) AlO
[(~64F em %} distorted ocmmhedisi snd Ni-O-8i speciiie zmetching
(~534-530 em~} vibrsttonal umitr - Among the Ca._;;..,:..—ﬂmﬁ,.,—_h‘;
slazers, the glasz. wath & N0 concenmmanon of 0.6% exhibited the
hizhest shifts in the wavenumber poritiens for the nlieste slumimes
colchim, and nicksl stroctnral umits due te the sieady inber-iomie
forees between Ni=T fonz and S87_ ATF snd Ce2* ions. Uncerssin-
tizs o the mazmemaes of the miersneal holes and dissimutance i the
coordication of N jons with §i%F, AP*, spd (27 ions explsined
the varisnons m the denzty, molsr vwinme  fsld srensth refeaooes
ingdex, ~and polaresbility of the different CapyeodbaSiai, sleses:
The steady mrer-iome forces peowern MRS 1005 &nd 5177, AP Ema
Ca= jons lod 1o the thermal sehiliey of the materisls with the high-
ext therme! stability for the sle=s with = 510 concentrsfan of 0699,
Chenge mn smthelpy withn the slass fetwork: expizieed the differ-
enoss in the pesk mensnes m the DTA thermmozzasme

82 Phoyeica! ansf slaahe properties

Archimeces” eguation WasBEsed oo cstimsts the densities of e =301
plez. end the foliowinz egustions wers used to sizhiare the phyzesl
and elastie propertes of the glesses The followms mathematics] sgua-
tions were uped to cabeuizes 21l of the paramesers [3740]. The slas=
with & N0 conorntraton-of (.5 mol?s kad the best mechanics! proper-
tes smons the glases
Density of 3 gles= (D) = {605 — S} e D (#3

whers S - weight of 3 slscs mes=ured A

s - weight of giazs mesmmed m hgme ortho-ayiens;

Doy - denoty af artho-xslens

Tﬁfuﬂuﬁngquaﬂﬁnwuc used 1o evaluste 2fl of the phvmeal
properties of the ghesses
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Fig. 7. Varistion of BC Conductivity with 1°T for Cenp AL 8L NG, gluses whers ‘z'r#&u&--lxmﬂ@n“ﬁﬂ:szmpﬁa‘d{ﬂmﬁ. Thi= ins=t &) represenis varis:
tinn in artvarion ensTgy with ermeéntration: aed-inest 375) vertafon in DC enndurthvinywith coneentranon of Wi0. The Smpéranmessr= telen np-to £n soramssy of
=1%

3o 1
Lipim 30 WGy
2500 4 Gamma Irradiation
-
g 2000 +
ﬁ a3 T2 a 2} ] 1
< 45 Cone. NIO (Mol%)
-E 1060 -
]
501 +
" —
0 300

Fig. 8. Thormolaminizestiee snelysis of T8 o Als Si NI, glasses. whare '’ varjes 0 -1 mal¥e with = steo gite 6f 0.2 molie. The temparsiures are £oKEn Up i a0 gl
2oy of =001 "Cilnres of the fgors Terresants varistion in A E with meressing WD concenmaton.

Motar volume (V) = M/D (3 Optcal basiciny (As)= e 3]
Ion eonsentration () = Ny Clp) /N, (33 Cmyzen packing Jen=itd= o — = et &
Tonsc radiue (By) = 1/INP= 4 whers A, - weight of & glass mescired in air; T --stomie munsber;

. T SN (33 AF - poneentration of eodde compounds BE - Peuling elecronegerme
Folaron redum (Rpd = L2 {NEWI s of aiade. e
Ficld strength (F)) = (2R (el
ik o = Tk (7] Longitudinsl elastic cosffisient (L) = Dz G
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Fig. 9. Themoluminise=ice defoct comers with and withour fredistion of
CannaileSlphia, ghares, where 'x° wwvieg Gl molis witha steo. e of
0.2 molik

Shear medulvs (B) = BIZ (133
Bulk modulos 6C) = E—(438) {125
Youmnzzmodulns (L) = 271+ P18 13
Poisson's ratio (Bl = HIL—28)1L —-8]: (243
Elastic mierohardness = (A5 [[1-2P1T2 + PI] (L5

where Zy—bongitidmal velecity, and 2 —shear velocity:

The mechemics! properhes caloulared for the CamopAlSla e,
Elazses ate presented m Tshl= 1. Allnﬁl:ghssc’:md:rcd exhibited
extreme alastie behavior. The alaste moduliof the glazs materials were
interdependent of mermolernlar control. In some glas (of) glass
ceremic metenals, the elasie modilus cam be Improreed In & predictgble
marmer sccording mtﬁcmniﬁ:ulsz{!mntv Replacement of £3°7 jon:
by drvalent M ions within the masesisls lad to ETeat varations in the
eiszne moduli fhull shear, snd Youne s modali}, Purthermare the high
degree of covalent bondme m the glasz with 8 N30 concemmration of
0.6 mol% mrreased the stomis denrity znd variston: m miersitial de-
feet=, which conld explain the msresnes tn-the bl shesr, snd Youngs
modnli f41—43]. The microhardness of the glasses waz relsted o their
covelentdy mrerimbed shmcmres

Tt of Phiaies ool Chamiiery iof Fobide sovw {ionee) TI0935
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E= 7 $hows the verisnons in the DC condtistivity &5 the tempers
ture merexied. Whess the relansnchp wes stmosz linssr. Fiz. 7(8) end
b)) show the vanstions1n the DC condoronvity anc Scivanon CeTey
the concenmetion of added MiC mncressed The DT comductvity mn-
rreazed gt the zdded Wi concenmrstion increazed up to 0.6 moiss By
contrast, the sctivation eperzy docreared as the sdded NiD coneemra-
tion: moressed i 05 moli [£5.43]. The DT conductivity- messure-
menes chowed thet the bes pesults were obtamed for the glazz with 2n
sdded IO coneeniration of 0.6 mol% The linesr relztiominp betwesn
the BC eondocsvity ﬂldﬂ!c:rucan:mthcb:m;:ﬂ'nm'm the
Cappi s, maternels ndicates the linesy therme: exmtement of
dm'gxmuiﬂmﬁxm&mﬁm[-ﬂﬁJﬂ The decresss m the
actveton cocrEy £='the BE conductvity ineressed up to an added NG
coneentragsn 0.6 malit migrestmd 4 higher rab= of polaron horgine
and - iomctranspor phenomenon within she Capa. Al SN, meten-
Ea}m:dmcmih:mrmndmmmﬂﬂminﬂtﬁcdthcx
EomdiseTTny = decreasad the ‘sotivation evet=r up to an added NG
eonesntrarisn af 0.6 mofil, but the DC sondneayity decteased arsd the
BCIVELON LTSy Goorrsssd Soove oz .concentraton: These Ondines
Sigsest the pocorrenes of dussimlar conduction phenomene above snd
Below thic added WiD) concentration These v=riztion: in the DC eon-
duetvity and activation enefsy in the Can p Al Sl M, marerizls were
due po-the mohility of both G~ =nd NI ionz: The lsrger stomic r=-
dius of Ni™* ions, mivelen: coardinston of sluminum jons, ccshedral
teridency of Mi77 jonr, m=vimum mtermolesular force Betwees the
ioms, ad short fange periodie orcer within the gize= with-an added Ni0
conceniration of 06 molds explsined the enherced properites,

Tore thermohumnesesnes waz recorded for the C8g o Alaflo N,
clagzes from room remperemre te 2000 °C without gammes rradizton
end imder z=mms rradistion for 30 min (~30 keFy), snd the reilts sre
shown o Fiz B In both cases; the Inmmnescences mpemsity moressed as
the soncstitraticet of gdded N1 insteszed snd the conpentration of Ca0
decregzed o the hosr sless, e vwpto (08 mol®s for MO anc 9.4 molts
for Cex before the mtenzity deeresced Thim, Ni-0.6 exhibited the high-
ett thermehmmnesernee comparsE with the other testsamples. The b
mmescesce ploc for sseh oldes cample contemed v intenany: neake:
with-one 8t 8 low wmperere and another at @ hizh temperamure, The
Itresity nesk at = low temperetiure dicsppesred repidlvcoimpared with
ghst at'a kigh temperstur=_ The wap depth factors were calenlsred for
the glazs zamphesr pamg the followins eqguations [45.20].

Fﬂ'} :
E = c,.( ) by (2KT,.) (183
(X 17]
= e— ]
5=6(
KT
E =g, (?"‘* CLEY
whete Ty, iz the tempergtre: 8t pesk mteneisy, T, = :'-:Et mzereens of
remperature o the left-hand =ice of the cimie. T = %‘; mtrrrEps of

temperatures an the neht-hand side of the corve; and B 1s the Baltomson
constant
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Fig. 10, Opucel sbeorphion spectrs of Caan  ALySi NI gisszes recprded &t room t=mpsranne with in-the wevelength range of I00-2200 am-rangs The were:
lsngiie v ralen upds & teorrsey of =0 om
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Fig. 106, Taueplot - Indirect ophesl band gap of Cazs Al S0 glesses: wWhate 's’ vanes 0-1 menlfs with 5 seep-size of 0.2 meit, Wavslengths are tshen uo s
En serineey of :Mm]nﬂnfﬂ:eﬁgmzmmmm hﬂuﬂtﬁp&ul':\migﬂgﬂhmmﬂiﬁmmgmm
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Fig 10c. Teucplot of Caera:AlS2, M0 glasses. wheee *x- waries -1 molSkwath 5 seep-aize of 02 malis, Wavelengiie o= wienup o ar scowacy of =01 nm Test
of ths figur= TEprEcenty vETistinm in finers optice] Hend gap valuss veith S0 incsasing ecnoénmetion.
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Fig. 11b. Promlominessenne spectrs of T2y, A%, Sl 1, Flaszde reoorded st room températre with in the wavelangth fangs of 370800 om snd with & =vnits-
non wevalsngrhs of both 400 0m. The wavelsngths re talEn op @ &0 sconmaey of =GR 1om

A= To—Tn¥

= TyeTu'Z
= Ty = Ty and Syrnmeadsy taio ()
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T
C=1.310+ 3{q— 04, Cr
= Q75+ T3 {n =040 amd C,
=353 4 102 m-048), B

B
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The trap depth facton eomprizing the artivernon cacrmes (B, B,
#nd B} and shape symmesry ratios sithont samma rradiston znd nn-
der semms inediation for 20 min caleulsted bssed om the thermobums-
nescrnee resmbes indicated thas Ni-0 6 ohesimed the best performancs. =2
shown in Table 1. '

In grnersl AL exhibity [ALAR—0 triicinsters, C2=< lont ahd ects:
hedrsl (ALVSOy tm-clusters dizloespe slcste Imkeges anc mducs
bndimg defeerr The addition'af ALG. improved the mroetiral defeoss
within the zlas network The spplisenion of exemal hest ar thermal
snerzy lmd tothe liberarion of aleerrons, swhick 250 irreszead the sotivi-
nes of AP, 517, O and I0T ons withm the szmples. Iradiston
of the mrrfacss of the cgmple mdueed o=p comters and the umber in-
erezsed with the rafisrion doze Subsequently, therme! movements
within the samples lad'ts sl=mtron trapping m-the trep senters within
the meterealy [50,51]. The ==mpie with-an sdded concentration of 0.5
NiD mel34 exhibited the hishest thermoluminescence. The wep center
‘and the omtermiost orbital {3d) decenerzry of M%7 tonz led o 5 Tower
nephelseets rans; which 2lin incressed the thermoluminescenes of
the zamples [52-34]. The thermoiummescent. mtensies were Seoen-
dent on the Site smmeny of AF*, 51°F, T67~, snd NiT~ jons. as well =2
the grder of Cz—0 AL N0 and 53O bend lmhgﬂ and interEoomie
forces. The actahedral SH0, umits-Geted is modifiers: and mdured bond-
g defects The moressed number of Al-D-5, Ca—0-5, and Na-0-5]
Imkages = the N0 coneenration Incressed 2lo Jed oo enhaneed thes-
molimmresrent smisisne whirh indoced mrertitial and vohume de-
fmets -t imsse dizarder withm the zamples. Increasme the Ssdded MNiD
sconcentration fram 0 mold to 0.6 moift mberced the octehedrsl ten-

demnoy of the szmples, whick leg to vanstons in the imtenntyof the
thermoliminescrmers glow curves. The opposite rend was found m the
thermplmminescenos gbove thig copcentration. The decreased concen-
tration of C2~~ igns within the s=mples 2l expizined the orezrer ther-
melominescence of the samples: The nephelauretio sffeer wiithm the va-
lenee arbstals.of C22~ fon= enhanced the thermolimimesoent crm=szans:
Fg 9 show the thermolominsscrnes defect cnters before and after 1r-
radistion of the siesses The [arzer atomie radiig of A2 * jons, oivalent
coordination o415 1ond odtehedral eendeneyof NET 1052, masmm
miermolecular forcs between the jons, anc short rapes periodic order
within the slagsss exnlgined their enhenesd properies [S5-35].

3.5, Spertrocenpic properiies

3.5 Opbteool ahoorpoon properiss

Fig 1Mz} chows the optical sheorptiom properties of the glasmes
The aptiesl band cap wes determined for the slasses a3 ~3075 am:
The gl with sn zdded M0 conesntration 0.6 moi%s kad the hishest
opbcel abeorption properies emong the glasses The NiC absorpton
bends oy S (F) — 000,30 (F) — 5P, Aa; (FF — TTD), and =T
{F) = Z3F) were detected sroomd wavelenzthe of 470, 435, 740 znd
1045 mm, respectively [59,680]. Fie 10(B) snd (&) chow the indirect
and direct Tauc pios calculssed for e glassrs oo (dentify-the bendeap
wehaes, The glszs with en added NiQ concentredon of 0.6 mol% hed
the higheo bendz=p amonz 2l of the sisses Urbech enerry evalne
tions were elio conducted for the glasies [61 2] Ah=orprion spectra;
identifications; and otherresuls for the Gagg Al SN, slasses are
shown m Table 1 €a™" and M1 oms mewoved the bonding defeom
=nd the mumber of nan-bridems orvgem which conld have mdused
depalvmen=srion withn the ghess Bost NiT7 1ons provided donor Tors;
which everisoped with the excited-stetes-of slectrons frapped memily
by MiT~ iomic sites, thereby [esding to the mmpumsy enersy band enrer-
g the artzsl optiest bandz=p The sheorption edze chified toward 2
tonzer wavelengrh duee to the decreass m the optical bandesp valoe
When the- sédded MO concentration soceeded 0.5 mol%; the width of
the oty band decressed end the optcat absorpoon egge shufted o
& hicher wavelensth gue to the increzse the optiesl bendsap Well re-
soived bands much a2 24 _(F) —3T,(F] and 2A,(F) —*T.(D) indirated o
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lmm

AL SN giEesss whass

sl
'

tehedrel fités, Wheress the othes spectral barcs sueh 835T, (F) —*T,(F)
enc ¥, (F) =24 (FF were due o teerahedral ores. The opucal sheorp-
tion specirs tndicsted the preseviee of M= fons in bath octabedral snd
terrehedrst site=m the Cryp Al S N3 materisls The inrresse in the
mtenaty of the sbearption bands showed thas the 327
cupsed EC-';!:EI dral sites, . and . the less mence bands wers relsied o
totrahedrs] sites, The rezulte sugern Papreved jdnie sovirdroment wes
dite to the covalent
were obrmed for
0.6 mal3

ions mainly oc-

natire of the glazy misterials and the best resibs

the ziaes with ‘2o edded

* tans meinly occupied tetrs-
Ni0y srocturalumis m the'skas network as well 22 ge-
veanlezs then

In the Cx., -\_-\.—L -54.--:‘!:1 msterigle,

bedral mites with

Erii:

tehedrel sites bt the numbes of cecapied oetshedra]
ther of rrrahedral nites. The banczep values for th
creased up fo gn =dded NiQ soneentratiom of 0.6
i3 NE jone led o depolvmesizanon
within the slassvnetwork which further induesd sdditmms! bending
cefects end natoral bond orbitsls. Enlargement of lom=ed donors miin-
enced the oarrappsd condocton ststes. molnding elecronn T=pped
mzinlrveathin B* ons-and 34 arbitals 1o decrezse the optics] band=sp
835 The sheorption =dges of the glazses shifted ss-the added 30
CONCCNTaton - INcressed U 10 UNCertEin tenonic forces

T gmd M= 1oms withim the glasz host Howewer, the decresoe n the
width of the trmpurity band shove 0.5 mol% Nil led to an meregos m
the bandzap vahee

=z marrnals de

mand % [necsdy mie-
rome furees betwveen APT 1ons 2o

Demwern

M1 coneentration of

molls with e =

1

sten-size of O 2 molie. The wavelength=-sre taken up 1o @0 stemrscy of

snertro ond phomhrmmasserice

shiows e cxcitstion speche  obtamed for the
iy Zasses. Fip 1000} shows the mhotoluminescenos
1—: the CapopAls :.E,_\;.; slazmt  Lommetcenne parameten
£ the mimulated snm=son eros secton and Tansfon probe:
bility anslzzous o the omizsive bendsof 3T, (F) — FA(Fland 7T, (F) —
*T-iF} &t wavelenzths of 565 end 655 mm, respectively [557
hr=ed The sizes with an sdded Ni0 concentration of 0.5 mo
highert hmmmescencs vak 1']": squatons wed o determne
minessence values are 5 follows

[Ea” x- 105 He)=

‘I5x Asc (piF)

(o ]

~wavelenstho Al - pesk helf wondth; A-cennition probeoalits

prrefractive mder B -

crmEz 2ochon v - fegieney; e - veloeity of light
sl & —eleciren ehiarge; .

Thr gha=ses -had (OF coordimesss of (Ny—0.388 Y.
(KarD 300 Yoo 04967 (Hoe04i5, Yor048), O 0421
Yo 04720 and 08, 0415 Y, 0 268), The color panries of the zam-
s were evalnEsed nsing the fo L=_ CHx B R e PR vy B
TE = wvhere T YY), 0%, Yo, End D Yot are the CIE chromsatie-
v coordinetes of the sample. v ]::1: lhymmsnom, end dommans vwave-
Imzth, rerpectively The glazs with an sddad NUD coneentratiom of
06-muol3 hed-the hizshesr- color porice srade (A6.61%4). Fiz 12 thows
the oolor chromatoisy valoess for the ghezr with en added 160
trenon of T.6 mol?t Chromstcity

=463}

Concens
snalyziz besed om the tranartons
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comprinng “T(F}— “A0F) and *T3(F) — T=F) indicered orenge crus
mont, which thensed with the NiD concentraticn. The slec with =
‘zdded Mi0 concentration of 0.6 moldy exhibited the Highest zinft &0
ward the red region amons all of the matergls The mmproved efficiency
L Ioan s0ded Mi0 coneenoration of 0.6 mol%s wes dus o the enlsreed
nmber of octahed=al N5 jom within the sleseer [68]. N~ i atoc.
tahedrs] siies explamed the enbisneed Imumescence of the materials
The glass with ati added NiCkecnosmiration of 0.6 msol had the hishess
huminescence outpus and the ishesr octabedral rendenoy. The mcenis-
ties of the lominescrmice bends Jor T=F) — FAF) =ad 51,0} — 3T(F)
ted shifted as the zdded NeD coneentration meresied to 006 mol3 dus
to the octahedes] trndeney, Detatlr of the structioe, slastienty, slscm-
zal and Jlummescenos d3te are presented i Tabic 1 Blue shifuing oc-
surred due 1o the NiTT Zomz when the sdded MO comcernrrition e
ceeded 8.6 mol% The red zhifi with sn edded K10 éconceptrahion 1p to
06 mcl®s was dae o the decressed srensth of the eryeeal feld stsha-

IZETiOn enerEy around Ni'T ocrghedral ions, which decressed the z=pa-
rahon hetween sroond o eipitad marmr Th= Blus thift shers =0 added
NIO conesmrration of 0.6 molddwss dues to the moress=sd streneth of the
crystel feld stahbization energy Sround NiE© octzhedral lons, winch .
CrEEsrG the SEpaErsTion bemwer s Fround i mxoited srsoes 67 1. The proo-
zhility renston snd cvocs-seenion values for the eoviesions by the mste-
rials'the highest values trere obeairied for the slass with an added 360
concsrtratcs of U6 mol¥8 dus tothe highest mteriome balanos snd e
sulrant forces: berwern X177 jons anc O, AP T, and S1°° 1ons The
leverr stormie redivg of N7+ one, trivelent comrdinedon of slommum
ions, octshedral tendency of N+ lons, mesmmum mtermoleonisr foree
between 1onz =nc short range Deriodic croer withm the glesses =x
plained ther enbanced properoes

4, Conclumion

In this smdy, we prepared sle=seswith the chemicsl compontions of
CanppflanBinin, where 0.0 = 2 £ 1.0 (mrep give = 63 mol3b), deter-
mined thesr mrucnral, eleste. thermoluminascence 2nd photolumines
ernge pronertes. The resnits obtaed con be soramarm=ed =z follows.

o The XAD results indicserd the zlssvy stuctore of the zzmmles
BETA plotss weze nzed o obm the sl tranmton valuer and
therreal seshilities of the glassss The glaze-with an added NiD
concenmaton of 0.6 mol% hed the highesr stability value, which
mdicsted the higher order of imtcrmoleculsr foree End donity
valus I fhs giaes FTIH zpeetra’were mwed to mvestzate the
smuctrs] vibcstionsl medes o the slaszes The ssymmetric band
eround SO0 mvoiving brrdgmg molecules zhifted anc  the
vibrstion mode of 5i-0-51 glon shifted s+ the concentrstion of B0
inctmzzed m the glesser The FTUIR vesults demorsrraced that W0
entered the calrmom ahmnpgeslicare Fisss metwork

¢ Analvzes of the phyvmieal propertiss of the glssses, moluding the
that the siaes with-an sdded Wi soneenmwranos of 0.5 maité had
the bem - propernies durs 1o the - higher oréer momrmniecular foros
snd covalins behavion within the gliss The uitrszonie velosities
of the gEgess were calrnlated The' esloilsted meerohsrdness
vaiues (=4 45 GPE} demonctreted the hich migidity and elashe
mmenEin. of the gZiasses, where the giess wath en sdoed M0
coneentration of 0.6 mol¥ had the best rezuits doe to the higher
arder density, interstormic distence and covalently fmeerlinked
soucmre mnthe-shecs

# The clecmicsl propertizs of the glames: were decermined The
obeerved DO conductivity of 1856 x 104 02 op? znd fhe
sctivaton energy valiues determmed for the zia=ses mpeented that
the glass ‘with an addsd Ni copcentrations of 05 mely = =
valeable slectnicelly comducnve giazs marenial Toe e the higher

L
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polarmmee radme, mrersnnel defectz oand ocrehedral wmdency of
Ni=* tonz, the sle=s with =n =dded NiQi coneerration of 0.5 mols
hid the best slectrics] properses.

s The shermohompescence -Onder Zamma @ orsdiabon waes
myesagared. for the -glsssrs. The shape svmmeny - fzcior value
(~0.333) =nd low =ctiveton energes (E 0515, =V
E; 0265 2V, and B, = 0568 V) b the glazs wik =n
sfded N0 coneentration of 0.6 mol% caccording  to
thermohiminescense ansivas medcsted  thar thiz gisss hed the
be= thermolumincicent oropertics Due to the higher fomic
tading, Erester mumber of trap cenfers, gnd oczshedral tendency
of M= ionz, the gaz with & added MO concentrstion of
7.5 mol: cxhibiced good thermoluminescence properties.

» Spectivscopie smalims of the siaseer detcrmined the opiesi
bandesp (~1 78 V). tansiton probshifity [-1.85 % 10% 5-3),
=d ciprz-zention (<0860 x I0U em?) corresponding o the
manmtion of ¥ (F) — *4-0F) for the glaswith anadded X0
conrenmgion of 06 mal¥ snd thus it iespprepeiste for photomic
syplicsions. Dus to the higher refrzetve ndex octahedral
tendency of M%7 Zons, sid nephelsintetic vatio, the glazs with an
added MO concentration: of 0.5 mol® exhibied betrer
IpestYGETOpIE propeTHes

Overall, the recoltz abtamed m s stady- sugeeat ther the shaes with
an added MiC concenmranion of 0.6 moi®s 1= suirsble for thermolumines-
cemee znd nhotoluminesornes spplicationg
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ABSTRACT ARTICLE HISTORY
ﬁmhmndmﬁdmluﬂc#dknﬂiwhﬂmppﬂmmﬂtﬂﬁemmhy— Hoceived 30 Mordh 2022
drate was synthesized and investigated leveraging FT-IR spectrs, UV visinle,  Accepted 26 July 2022
NMA and guantum chemical calculations and also compared with itz pre-

cursor molecules 4-dimethylamino pyridine and salicylic acid in the present ::""““‘-‘h_
work To cxplore the impingement of hydrogen bonding on molecule the AR e Sl
qeometrical pammeters, Interacion energies, and vibrational spectra. are il e
employed. Matural Bond Orbital analysic indicated the existence of intor

molecular hydrogen bonding N-H ... O contact, which s modiated by a

and the pyridine ring N-H acceptor. The stretching wavenumber of hydeo-

gen bord donor O-H and hydrogen bond acceptor €O s red shifted duc

o elongation in eepective band Iengths, according to vibrational analysis

The presence of intermalecular charge transfer from electron-rich pyridine

to clectron-deficdent saficylaie 5 revealed by FMO analysiz and this is cor-

roborated by charge transfer due 1o exdtation. A molecular docking simu:

ation was also oecuted to better undoistand  the  struclre-acrivity

refation and furthor antibacterial tests confirmed that the compound inhib-

its the bacterial pathogens.

1. Introduction

Antibacterial resistance is regarded as one of the most serious poblic health issues since it has a
large economic impact over the world Antibacterial resistance is limiting treatment choices for
treating infections, which is increasing the morbidity and mortality associated with infectious ill
nesses cawsed by bacteria. Medicinal chemistry is concerned with the discovery, development,
inferpretation, and identification of the moleculsr mechanism of action of physiclogically active
malecules. Several physiclogically active synthetic compounds incorporate a six-membered nitro
gen containing heterooydic ring in their structure. Structural frameworks have been defined as
favored struclures, and N-containing polycyclic stroctures, in particular;, have been linked to a
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wide spectrum of biological activities. Pyridine derivative was chosen becanse of its antihacterial
potential in the hunt for novel antibacterial agents. Pyridine moietics play an imperative role in
medicinal chemistry ascribed to their antimicrobial, antiviral, antidiabetic, anticancer, antioxidant,
antimalaric, anti-inflammatory and antibacterial properties’ Pyridine system functions as'a pro
ton acceptor by establishing bonds with proton denars through its lone pair elecirons or electrons
that are largely responsible for the biological enslavement of these compounds. Salicylic acid is a
beta hydroxy acid thal is maturally present In plants. Regardless of s propensity Lo stimuolale
exfoliation, it has direct anfi-inflammatory effect and operates as a topicl antibacterial agenl
This hydrogen bonding interaction will alter the geometric structure, elécironic properties, and
vibrational spectra” Screening of literature exposes that the structure and characterization was
reported by Arunkumar et al.” and also the Weak and Covalent Interactions, Reactivity sites and
Pharmacokinetic Studies of 4- Dimethylaminopyridiniom Salicylate Monohydrate was reported by
Decphlin et al.' but so far, there is no meticalous thearetical study on 4 dimethylaminopyridine
salicylate monohydrate (DPSM) in comparison with its precursor molecule and antibacterial
evaluation. So DPSM and its precursor molecules have been probed using Guantum chemical
computations with the aid of spectroscopic technigoes.

DFT clculations provide significant information on the stable geometry, vibrational tendency,
interaction behavior, reactive nature, and possible local reactive sites of 2 molecular system®
Charge transporiation is an indispensable factor in the stability of hydrogen bond complexes
Transfer of charge in molecoles has been reflected through the explomtion of the Highest
Occupied Molecular Orbital (HOMO), Lowest Unoccopied Molecolar Orbital {(LUMO) and
charge transter excitation. The local reactivity descriptors help to understand the interaction of
biologically privileged molecular systems-and establish a link between biology and material sci
ence, which leads to the discovery of new pharmaceutical compounds and effective drug design
applications.” "' The impact of protonation on the molecular structure, reactivity sites, vibrational
frequencies wiere studied using the Density Functional Theory (DFT) method. Molecular docking
is thought to be more useful in the design, evalwation, and comparison of new drugs because it
allows for the examination of molecule interactions. Other techniques, such as in silico ADMET
analysis, drug similarity prediction, and toxicity prediction, are also used to assess prospective
medicines from various databases. These computationally mediated techniques reduce experimen
tal costs and lime in the drug development process.

2. Experimental section

2.1. Synthesis

Analytical grade 4-dimethylaminopyridine (10F) and salicylic acid (SA) were utilized in the syn
thesis of 4-dimethylaminopyridine salicylate monohydrate. Prier to adding 4-dimethylamino pyri
dine, a specified quantity of Salicylic acid was dissolved in deionized waoter {182 M{Vc¢m). The:
reaction is agitated uminterraptedly at room temperature for 6 b, then the obtained solution is fil
tered and dricd at room temperature. The dried filtrate was dissolved in & 1:1 methanol-water
selotion and filtered using Whatman filter paper. To [acilitate crystal formation in a dust-free
environment, the filtrate was laid aside without being disturbed. The crystals were extracted after
20 davs and subjected 1o characterization studies. The grown crysial was depicted in Figure 1.

2.2, Characterization

The experimental details of the recorded single X-Ray Diffradion (XRD), Powder X Ray
Diffraction, Fourier Transform Infrared (FT-IR), Nudear Magnetic Resonance (NMR) studies,
Mass speciroscopy, Thermogravimetric (TG) and differential thermal analysis (DTA) of DPSM
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were reported in our previous work' Ultraviolet absorption spectrum was recorded using an
ultraviolet visible (UV .vis) spectrophotometer, with spectral ranpe of the instrument being
200-800 nm. Antibacterial activity was screened by agar well diffusion method

2.3. Antibacterfal testing

The Muller Hinton agar plate surfoce was inoculated with the microbial inocolum and then a
0.5 uL well is aseptically perforated with a micropipette tip, and DPSM sample at the desired con
centration is injected into the well. The-agar plates-are then incubated under approprate condi
tions based on the test microorganism. The antimicrobisl ingredient diffoses across the agar
medium, inhibiting the development of the tested microbiological strain. The inhibitory zone
diameter measurements had been used 1o determine activity.

3. Computational details

DPSM was probed using Quantum chemicsl computational method with the B3LYP" functional
using 6-311 G (d. p)"’ as a basis set employing the Gaussian'09 program package.'' Natural Bond
Orhital (NBO) analysis has been performed on the molecule at the same level using a second
order Fock matriz'" ' Natural Coordinate ‘Analysis (NCA) has been executed using the
MOLVIB program version 7.0 written by Sondios in order to obmin a thorough interpretation of
the fundsmental modes."® * The theoretical UV-Vis spectrum was simulated using the Time
Dependent. Density  Functional (TD-DFT) methodology with the DMSO as a solvent Charge
trapsfer cacilalion and Density of states amalysis (DOS) were performed usin Multiwfn™.
Interaction region indicator (IRI) amalysis was performed using Multiwin pmgm_m_’ and all isa
surface maps were rendered by the VMD (Visual Molecular Dynamics) program. To model the
ligand and protein mode of Interactions for different active site proleins Auto dock tools 156
(ADT) software is employed, ™"

4. Results and discussions
4.1. Structural elucidations.

Computed oplimized geometrical parameters of DPSM were stacked up with XKD data (CCDC
B76023) reported by Arun Kumar el al” Table | depicts the bond length of DPSM and DP/SA
maolecules, while Table S1 and 52 depicts the bond angle and dihedral angle, and Figure 2 depicts
the atomic numbering scheme of DPSM and DIYSA molecules oblained by DFT computation.
When the estimated resnlis were matched 1o the experimental observilions, it was noted that the
estimated values divergped marginally from the experimental values attributable to solid-state
intermolecular interactions triggered by crystal packing effects™

Due to low hydrogen atom scattering in the X ray diffraction experiment the C-H and O-H
bonds in the phenyl and pyridine rings contravene the observed values.™ C,-Cy (1416 A), C-C,
{La0l A}, C-Cy (1403 A) bonds in the phenyl ring are loftier than Cy-Cs (1385A), Cs-Cy
(1.399A) and (-C, (1356 A) bonds owing to the cffect of substituents, and these substituents
also induce attrition in endo -angles C-Cp-Cy (119367), Cy-Cy-Cy (11897) from the typical i
gonal angle. Imputable to the prevalence of an electronegative nitrogen atom in the pyridine ring,
the C-C bond lengths were not equal. Antributable to the replacement of a dimethylamine group,
the bond length of Cay-Cyy (1420 A) and Cus-Cu (1.420A) is longer than other C-C bonds.
When compared to bond lengths of Cg-Nyg (1359 A), €Ny (1.345 A), and Cyy-Ny; (1343 4)
the bond length of Co-Ny, (L459A) and C,-N,, (1.4594) gels contracied owing to the
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Tatde 1. Experimuisnal sod Theoretical Bond kength of OPSM, OF and SA.

lemgeh  (DESM) (A)  (PASA) (A) iAl AMS length (OPSM)AY (DRdsA) (A iA) AMS
[ 1416 1412 L3ne 00003 O 0y 1375 1354 1351 00005
Gt 1401 405 1388 00002 CiNs: 1345 1337 1333 0.0081
[ 1492 455" 1451 o Hir—O 27 = 2408 00152
[ 140 400 1398 OODME  Cig-Hyy 1079 L.OE3 0.93p o3
G0, 1342 1346 342 (1] S 1421 L4365 L4o4 0.0002
Co-Hy 1483 1082 0530 007 Coplyy 1420 L416 410 0.0081
i o 1335 E 363 00005  CogMy 1359 137 133 0.0007
Co-Hy 1.085 1084 0979 00243 My 1079 Log2 L9ap 003
[ 1399 1.402 v 00004 G0y 1374 1368 1343 o001
G-y 1.084 1082 0930 00235 CirHy, 1.084 1089 0o 0.02as
[ I A 13405 = 365" 00004  CopNg 1343 1337 LI 00003
Co-Hys 082 L.084 0930 TPk 5 R e | 1.067 1.0 0960 00es
Cyr0y; 1283 1346 123 Boote  CoHy 1.005 1.104 B560 00182
Cyp=Dyj 1258 1225 1238 000D My 1.095 090 0960 amez
Oy-Hag 1.404 - L534 O01GR oMy 1459 1.462 1443 00002
Oyr-Hs 1857 - 1LE7G (1] CorHa 1.067 1093 0960 i) [
O-Hys 1544 L751 LB00 DOMI Oy 1375 1354 L3151 0,0005
Oy His 0994 oi7s QEZD 0OHE  HDy 2264 - 2.908 oSz
[t 1 1.0 LOag an3l DOMI MygHa 1532 = (LT 00367
CogHiy .04 109 0960 0018 OHg 0973 - noan 00039
Cor-Ha 1,095 L10G 860 BOIEY O Ha 0567 = LT 00006
Caglbag 1459 FA45] 1454 00000 - - - - -

subsistence of methyl groups which yields extra negative charges to the amino nitrogen atom,
ensuing in contraction of respective bonds. ™

Exo angles Gy-Cop-Nyy (116.54%), Coy-Cag-Nyy (12172%), Go-C1-Cyy (12102%), Co-C-Cyy
(121227), €,-C,-0,, (12227) and C,-C,-0,, (11835) swerved from the envisaged trigonal
angle (120") due 1o substituents replacing hydrogen atoms. The reduction in bond angles of
Hy7-Cop-MNas (115.057) and Hay-Cay-Nyy (11438") is attributable o the transfer of charge from
the carboxylate anion to the Pyridiniwm cation, which further boosts the bipactivity of
the cmnpmmd_‘m'

Bond length of C;-Cy (L4924) in DPSM, the site where the deprotonation takes place s
increased by 0037 A when compared with SA (1.455A). Bond length of Cyy-Cyy tends to rise
from standard value 1.34 A to 1.42 A, whereas €y~ Cyy diminishes from 1.54 A to 1.42 A owing 10
the inclusion of dimethyl amino group, which imparts clecirons to bonds surrounding the 4th
position of the deficient pyridine ring. The substitution of dimethyl amino group in the fourth
position of pyridine ring is responsible for the antibacterial activity of madecule. The hyperconin
gation of the dimethyl amino group with the ring elevates the aromatic system’s electron dens
ity Due to the obvious dimethyl amino group substitution, the heterocyclic ring resembles:
distorted, as evidenced by the bond angle of

Cia-CaprCyy (116:547), which is much less than conventional hexagonal angle of 1207, The
Oy .. Hyo- Ny, (273 A) distance, which is much shorter than van der Waals separation {3 A),
facilitate intermolecular hydrogen bonding interaction, which is crucial for designing molecules
with enhanced biological profiles.™ The hydrogen bonding interaction is liable for the elevation
in bond length of O;-H,, (1.4024), O, -H, (281 A), and O,-H; (186 A) over the standard
O-H bond length (0.96A). The bond length of the hydroxyl group Oy -H,s in DPSM is
increased by 00208 A, whereas the bond length of the bond Oy;-H,. formed a5 a resull of hydes
gen bonding interaction in DPSM is decreased by 0.107 A when compared with DS. The optimal
bond length of N1, is raised by (L1918 A when compared Lo its experimental bond length,
and there s also an RMS ermor of (1036 owing to this discrepancy in experimental and thearetical
values ascribed to the hydrogen bonding formation. The bond length of Ci-Hyy and Cyp Hag of
DPSM is dropped by 0004 A and 0.005 A, respectively when compared to DP, probably due 1o
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Fgore 1. DPSM crpstal.

Hogure 2. Optimized stroctisies of CPSM, DF and S4
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hydrogen bonding interaction. The orbital contacts as well as charge distributions: that transpire
within the molecule enable bond length to elongale and contract

Bond distances of Oy Hy and Oy-H o which partake in hydrogen bonding interaction are
c]ﬂng,aln:-;l by (L0443 A and 0013 A due to protonation effect. Protonation also induces the C-Nay
{1.345A) and Cy-Ny; (1374 A) bonds in DPSM to increase when compared to the C-N bond
length of DP. In SA, the fully protonated Carboxylic zcid have unequal bond length of C;,-0,.
(1346 A) and C,~ 0, (1225 A) which slightly deviate from standard value of C-O (1.30A) and
C—0 (121 A)™ due 1o hydrogen bonding interactions. But in DPSM the carboxylic acid of SA
grts deprotonated and becomes carboxylate. The C-0 bond length of resonance deprotonatied
carboxvlate Is 126 A, but in DPSM the bond length C,,-0,, (128A) and C,,-0,, (1254) is
deviated from 1.26 A ascribed to hydrogen bonding formation.™ The estimated Coq-Ns; hond
length of 1359 A is less than the typical C-N bond length of 1.480 A, and the shortening of this
C-N bond length reveals the impact of resonance in the dimethylamine group.' Because of the
steric effect of the lone-pair electron predicted by valence shell electron-pair repulsion theory
(VSEPR),™ the intermal C,-N,,-C,, angle (119.777) of the protonated N atom is significantly
sibservient than the neathy two angles Cip-Cro-Na (121417} and €y -Gy Nag (121.51") within
the ring.

The planarity of Hydroxyl group and carboxylate group of phenyl ring is validated from the
dihedral angles of Cy-Cy-H Oy (179.91°), Ci-C;-Cyy-Oyy (0:39%) and Gy-C,-Cyy-0, 4 (0.30°),
Dimethylamino group 15 found to be out of plane with pyridine ring as indicated by dihedral
angles Hp-Con=-MNyi=Can  (0029"), Huyp-Cos=Ny-Cay (=61.22%), Hy-Co=-MNo-Cry (59.97),
Hyy-Oss-Hyr-0,, (-61.53"). Carboxylate groups Co-C,<C, Oy (~179.78), Cy-Ci-Cp-0ys
(-17951") and hydroxyl groop C4Cy-Hye Oy (-0.1349") are oriented in salicylnte with anti
periplamar (-ap) conformation whereas Cy-Coyp=H~Opn (179917, CpaCy=Cy =0y (039") and
Co - Cy -0y (0307) isotiented with +-ap conformation™

4.2, Vibrational Spectral assignments

To establish the best possible i between the computed and ohserved vibrational wave nombers,
the Scaled Quantom Mechinlal Foree Fleld (SOMFF) was wtilized Because the DPSM molecule
is made op of 38 atoms, it has 108 typical modes of vibration. Assignments of DPSM with poten
tial energy distribution have been given in Table 53 to determine the greatest likelihood of vibra-
tions, and the observed FT-IR spectrum, as well as the simulated spectra of DPSM, DP and SA
are displayed in Figure 3 and Figure 52 for visual comparison

4.2.1. Phenyl ring vibration
The scaled wavenumbers comprising of asymmetric di-substituted benzenc rings are in excellent
accordance with the varions pormal wibrotions of the di sobstituted benzene rings assigned
according 1o Wilson's nombering scheme' In the vibrational spectrum of benzene derivatives,
carbon stretching is normally prominent, and it enables five C-C stretching normal modes: Ba,
8b, 193, 19b, and 14. Vibration pair 3 for o di-substituted benzene ring ranges from
1565-1609cm ' to 1586-1625cm ' is observed in FT-IR at 1555cm . The diverse environmen.
tal impacts of the substtuents account for the shifi in the theoretical wavenumber. Vibration
modes 192 and 19b were detected in FT-IR at 1478cm ' and 1516 cm ' respectively which agrec
with scaled values. The acceéplor mature of the substitute diminishes both the frequency and inten
sity. Vibration mode 14 is recognized by a strong band at 1257 cm ' in FT-IR that carrefates to a
scaled value at 126Ycm .

Lii-substituted benrenc’s C-11 streiching frequencics are predicted to be in the range of
3000-3100em '*° For C-H streiching vibrations, the selection rules for di substituted benzene
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Fgure 3. Boperimental and sirnibated FTIR spectra

are 2, 7b, 20a, and 20b. Modes 20a and 2 have been attributed to the strong bands observed in
FF-IR at 3080cm . Vibration 20b has a scaled value of 3035em ', while typical vibration 7h
hias a scaled value of 3054 em ', The normal modes 3, %a, 15, 18a, and 18b describe the €-H in
plane bending vibrations, which fall between 1300cm ' and 1100cm . Mode 18b has been
assigned the strong band at 1068cm ' in (R, whereas mode % has been assigned the band at
1257 cm ! in 1[I Normal vibration 15 is observed at 1197 am !, while vibration 9b is detected at
1134 em ' and 1115cm ' Ortho- di-substituted phenyl ting exhibits out of plane bending vibra
tions in the range of 1000-675cm ' and the permitted ‘selection rules are 10, 10b, 11 and 5.
The strong bands seen in FI-TK at 945cm ' and 768cm ' have been attributed to modes 10a
and 11 respectively, whereas the scaled band observed at 832em ' has been given 1o mode 10b.

4.2.2. Pyridine ring vibration

C-C and C-N stretching of pyridine ring are fypically perceived in the frequency ranges
1600-1450 cm ' and 1450-950 cm ' " The experimental wavenumber of 1257cm ' observed in
the FT-IR specira corresponds 1o the C-N stretching mode scaled at 1271 am ' in the DPSM. In
FT.IR spectrn, scaled pyridine ring breathing vibrational modes at 1611cm ', 1487cm ',
1426cm ', 1415cm ' harmonize with a strong pesk at 15%0cm ' and 1478cm ' respectively.
Arematic C-H stretching vibrations of nitrogen heterocyclic aromatic compounds give rise to a
band at 3100-3010cm ', which is perceived in FT-IR at 3114cm ', and agrees well with scaled
values in the 3104cm ' and 3092cm ' regions. The blue shift in the C-H stretching vibration is
triggered by hyperconjugative interactions, which enobles the C-H bond tiy retrench. as evidenced
by optimized geometry and NBO analysis. Doe 1o €-H in-plane deformation vibrations, bands of
varying intensity are seen in the regions 1300-1180cm ' and 1100-1000cm ', which is observed
in DPSM as & strong band at 1209cm ', 1102em ' in FI-IR spectra coincide with scaled value.
C-H out of plane deformalion vibrations, which are typical of the site of substitution, Is detected
as prominent bands in the 850-690cm ' range. The scaled ring out of plane deformation of
LPSM at #16cm ' corresponds 1o the observed wavenumber 810cm ' in FT-IR.
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#.2.3. Methyl group vibrations

Aiccording to the DPSM orientation, methyl groups are expected o oscillate more elastically than
pyrdine rings. Asymmetric and symmetnc CH, stretching vibrations are oflen observed at
2962¢cm ' and 2872em” 7" The symmetric CH, streiching modes are attributed to the band
obtained in FT-IR at 2823 cm ' and the asymmetric stretching observed in FT-IR at 2905em '
accord with the scaled value. The discrepancies in the Cll; stretching mode were triggered by the
stimulus of elecironic impad persuaded by the hyper conjugation of the methyl group with the
nitrogen atom and the aromalle ring system, which fllouts in an altemtion in polarizability and
dipole moment owing to electran delocalization.™ Thus, the hyper conjugation of methyl group
which results in a shift in IR, demonstrates that methyl hydrogen is directly implicated in the
donatinn of electronic charge.

Asymmetric methyl deformation modes are often detected at 1460+ 10cm ' in FI'IR as a
prominent band at 1446cm !, which corresponds to an asymmetric deformation. The presence
of hyper conjugation is supported by the high value of the asymmetric bending mode, which is
caused by a significant positive charge centered on hydrogen. Umbrella modes typically emerge at
1375+ 10cm ', sugpesting the presence of DPSM's methyl group, which is seen as a prominent
band at 1379em ' in FTIR. The umbrella mode's location Is less susceptible to changes in
maolecular structure than C-H stretching. CH, rocking mode wibration i anticipated to occur in
the ares of 1070-900cm ™ ',™ and it has been detected in FT-IR spectra at 1028cm *, which
ugrees with the scaled value.

4.2.4, Carboxylate group vibrations

Carboxylate group asymmetric vibration, which 5 expected to occur between 1650 and
1540 cm " is observed in FT IR at 1690 cm ' with a scaled value of 1696cm . In the DPSM,
the symmetrical stretch of carboxylate expected to eccur between 1360cm ' and 1450cm ' s
scaled to 1350cm . In $SA, the carboxylic group is present and the C-O and C— 0O stretching
vibrations are expected to occur in the range 1320-1210cm ‘and 1710-1680cm ' respectively.
The very strong band observed at 1274cm ' is assigned to C-O stretching and the strong band
at 1637cm ' is assigned to C = O stretching vibrations. Dropping of carbonyl stretching mode is:
attributed o the fact that the carbonyl group chelate with other nucleophilic groups, thereby
forming both intra and intermolecular hydrogen hnm:l.lngu

4.2.5. Hydroxyl group vibrations

O-H stretching vibration is typically found in 3350+ 50cm ' The observed O-H stretching
wibrations as medium bands in the FI-IR spectrum at 330cm ' agree with the scaled value at
3304cm ' with 99% PED contributions. The O-H group may bend in and out of the plane speci

fied by the acid molety, and in general, in plane O-H bending bands found in the ange
14401350 cm ' are typically broader than C-H bending bands, making them easily distinguish

ahle. The O-H bending vibrations are atiributed to the prominent peak at 1337cm ' in FT IR
spectra coincides with- the scaled value: The red shift in theoretical wavenumber demonstrates
spectral evidenge for the ocourrence of O-H... O hydrogen bonding interactions, which validates
the compound’s bioactivity. This is corroborated by optimized peometry findings, which reflect
changes in bond length of O, H< (099 A) compared 1o the typical O-H bond length (096 A)
attributed o hydrogen bonding interactions: The second order perturbation energy that emerges
between n(0y.) — #5004~ H.) with the stabilization mmergy of 29.02 keal/mol and the oCTupancy
ol the Interacting NBOs has alst been used to substantiate the down shift In stretching [requency.
Rehvbridization also induces an elongation of the O-H bond and a red shift in the OH streiching

frequency.
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4.2.6. Water group vibration

Stretching vibrations of water molecules are expected to occur in the region 3300-3700em e
been observed in DPSM as a broad band at 3512cm ' in FT-IR, agrees’ with the scaled value
The scissoring of two O bands observed at 1641 cm ! is a distinctive characteristic of water
that distinguishes it from aloohol.” This band, combined with O strelching vibrations, confirms
the exizstence of liquid in a sample.

4.3. Donor-aocceptor interactions

Second order Fock matrizs was consummated (o enumerate the donor-acceptor interactions in the
NBO analysis is portrayed in Table 2 and composition of H-bonded NBO in terms of natural
atomic hybrids is portrayed in Table 85,

Primary hyperconjugative interactions owing to the omnifarious types of orbital overlaps such
as 1 — o' und secondary hyperconjugative interactions assignable to the orbital overlap between
o — o are revealed in Table 2 Primary hyperconjugative interactions in lone pair o{0,) —
a Cyyp-Hy s n(0y) — a7 (0 Hi) n{0,) — (N -Hih o{0,) —a®(Ny,-Hy) are censur
ahle for weak hydrogen bonding interactions with stabiliztion energy O86kcalimel, 0441 keal/
mal, 0.06kcalimol, 0.06kcalimol respectively,!' An additional primary hyperconjugative inter
action which is lisble for shrinking of C-N band length of Cye-Nyy (1.345A) and Ca-Ny
(L343 A) from normal C-N (143 4) bond length in optimized molecular geometry is validated
from lome pair o (0),) — ¢"(C,>Nys) and n (0.} — % (Cyy-Nig) with stabilization energy
(.12 kcalfmod, (016 kcal/mol respectively, Most stable interaction within the DFSM molecule js sig
nified by the n—= =* transition occurring between n (Cy) to T (G- 0yy) with the maximum sta
bilization energy 8692 kcal/mol,

When compared to Ce-Oyy (19934 ¢) and C) =0y (1.9937 e) bonds, the electron density of
Ciy =044 (19943 ) which exhibits double bond characteristics is grander. According to NBO
analysis, C,-Cy (19774 € 1.71327 €), C,,-0,, (1.9943 ¢, 198499 e), (.~ s (LITI8E €, 171986
£). ConeNyy (19833 o 193706 ), and iy ~Cyy (197976 ¢, 1.71484 ) have two occupancy values,
wilh higher occupancy bonds having both s and p hybridization and lower occopancy bonds hav
ing solely p hybridization. As the electronegativity of sp” hybridized atom is grander than that of
sp” hybridized atom, (-C: bonds with & and = bonds are having lesser occupancy aroond 1.7
than that of C-C bonds with only & bonds having occapancy around 1.9 e

Despite the negative inductive effect of the nitrogen atom, electron density is not equally dis
persed across the pyridine ring. and as a result, pyridine ring atoms have lower stabilization
energy than phenyl ring atoms, as shown in Table 2. According lo the pyridine resonance struc
ture, only Cy-Cy and Cy~Ciy display double band characteristics due to the presence of a
dimethyl amino group in the fourth position.” Intermolecular charge transfer makes the mol
ecule more polarizable is perceived between n (0,,) — o7(Ny,-H.) with smabilization energy
565 kealfmol, enhances the bicactivity of molecule. Occupancy of Oy-Hye (19966 ¢) and
O Hyg (L9986 ¢) 8 lofter than other bonds In molecule ascribed o intermolecular hydrogen
bonding interaction.

Polarization coelficdent of two atoms in anli-bond s opposile o the bonding orbital with
oppasing polarizations and phases. Table 54 shows that the polarization coelficients of C-C
bonds are almost identical, whereas the polarization coeflicient of C-0, N-H, C-H, and O-H
hands differs. The hydrogen atoms in the molecule have a 100% s hybridization and a nearly 0%
p hybridizdtion whereas = bond ol Ci-Cs, Cp-04s, Cip-Chie 'y~ Cps exhibit meardy 100% p
hyhridization and (% s hybridization.™

In comparison to DS and DP, NBO analysis of DPSM dearly reveals evidence for the
formation of strong H-bonded interactions bebwern lone clectron pair o (05) — ¢® (N Hss)
and o (O,) — & (O, ,-H,;) orbitals. When the occupancy of O,,-H, is maised by 0L.022 ¢, the
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Table 2, Second order perturbation theory amdnai of Fook matrd in N80 bank.

Do (1 ED it Accemm (1l ED {a) E2) kealfmal Efi-Em f2.ul FiE. ) (o)
alT=Cyl 157470 i —Ca) 002185 445 126 0,067
&Gy 1974570 ol = | 03603 34 125 53
L e | 197632 o [ G0745] EA} 119 8057
oY o 197747 Lyl e ] 001753 106 137 Qu5G
Ll 197632 | gy | 006695 EX L] 112 0,052
alCCJ) 197854 = | S 001630 im 13 sy
alCiz=Hisd K] | e e | 01518 1.9 L1 0,034
&|Cya—Canl 197074 e Cral 001518 L 2] 00ss
Lyl 197065 o {Cras) 603339 150 118 .04
#|Cag-Mg) 158534 - Cral 01518 105 143 0034
s~ Nus) 1505310 i | e | 002435 15 136 0,048
[ T1a W81 194770 Nl 007132 a1z 084 Q009
nid ) 154770 o {Cpg-Ngs) 0.02100 L6 0as a0
w0 186300 210, Hyd Qu0GaSG 457 108 s
ai,) 156300 a {Cx-Hagd 601928 (115 1.09 &027
0] 154770 2|0 Hy) 001950 715 ¥ 0oTE
i) 195487 a CHi ) 002175 L) | 078 o042
[ 1s 8 159487 o M) 0156526 L0 i QL0064
niCy 111258 =" {Cp=04y) 037700 8607 o 0,103
0] 154770 (M Hys) 0.16526 7565 (i) o7
nidy) 154770 =" {Cp=04y) 037700 7987 028 0,136
a(0a—Hy 159662 2 (M) 0.16526 (iR 1] 106 0o1n
@iy -0l 195433 o (O 001950 ao7 144 0,009
iy —Cail 157554 o {Oss—Haa) aoasn oo 109 fillia
(01 195300 | | 0.16526° (i1 051 0,006
0 154770 210 Hyd QOIS LT (1] ooy

E metiatrs wnwnyy of byper conjugative intssactions. ()£l Energy difference between donor and scoegstor | and | N80 orbi
s, FL J} i the Fock matrix element bebween § and | NBO arbétals.

bend strength wilts and the bond length elongates This bond length elongation is also evident
in optimized grometry, where the bond length of Oy-Hy, in DPSM is extended by s A
from SA. The formation of hydrogen bonded intermolecular interactions between the oxygen
n () — a¥{Cy-Hay) with 2 stabilization energy of 0.860kcal/mol is revealed by bonding
orbital analyzis of DPSM and DP. The existence of inappropriate hydrogen bonding is indicated
by the fact that the C-H stabilization energy is less than 3 keal/mol. When DPSM is compared 1o
DP, the amount of charge transterred from lone pair oxygen aloms to hydrogen linked Cas-Hay
apoms is reduced by 00058 e, prompling bond length contraction and o blue shilt in the
C-H stretching irequency. Ocanpancy of G0y and C,;-Oyy of the wrboxylate group in
DPSM, mvolved in hydrogen booding interactions was decreased by 00017 ¢ and 00005 ¢
respectively compared to the SA molecole. Due to this devintion in ocaopancy of DPSM the
bﬂll.d.lﬂﬂglhﬂft:“-uu and C||'“|1Ftllii.[ll£dﬂ.ﬂdﬂhﬂ I'EHJ.I].IIII.EH] red shift in C-0 miﬂl'l.‘l!ﬂg
frequincy,

The elevation in the s-character of the O, H,; hybrid orbital from sp'" 10 sp"™ diminishes
the Oyy-Hys bond strength, and its dilatation implies that there is a negative influence in these
honds attributed to the effect of rehiybridization. The impact of rehybridization has been coun
tered by the hyperconjugative effect, which results in O-H bond dilatation and a corresponding
red shift in O-H streiching frequency, Simifarly, as the s.charocer of the Ci=Hys, Co-Hay
hybrid arbitals increases from sp™' to sp™* and sp'™ 1o sp'”, the corresponding bonds
strengthen and shrink This contraction is clearly replicated in optimized geometry, where the
bond lengths of Cyq-H,; and Cyy-Ha, in DPSM are dropped by 0.004 A and 0.005 A, respectively,
compared o DP. The impact of rehybridization and hyper conjugation Induces C-H retrench
ment and dilatation. However, rehybridization dominates and excels the hyperconjugative inter-
action, resulting in C-H bond retrenchment and a blue shift in stretching frequency.
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4.4. Frontier molecular orbital analysis

Figure 4 renders the FMOs of DP, SA & DPSM, where the red color bespeak the pasitive phase
and the green color bespeaks the negative phase which demonstrales the charge transfer within
the malecule

The nucleophile HOMO is detecied over the dimethyl amino pyridine, whereas the electro
phile LUMO s detected over the salicylate. The HOMO orbital, which has an energy of
—#.1838 eV, endows eleciron om the LUMO orbital, which has an encrgy of —49138¢V, The
LUMO valus is low attributable 1o the electron receiving propensity of oxygen atoms, but the
HOMO value is elevated due to electron donating nitrogen atoms. Due (o the obvious delocaliza-
tion of the electron doud in Carboxylate ions, electropositive hydrogen atoms are dragged o
negatively charped oxygen atoms. The frontier orbital energy gap, which reflects 8 molecule's
chemical activity, is projected to be 3.27 eV, The modest magnitude of the frontier orbital energy
gap facilitates charge transfer interactions, which govern hiological activity.™ By dint of its small
malecular orbital energy gap, DPSM 5 a soft molecule with high pelarirability and chemical
reactivity, For the SA compound, HOMO and LUMO are localized-around the ring atoms and
hydroxyl group whereas LUMO s mainly focalized around the ring atoms and Carboxylic acid
grogp. ln DP, HOMO is localized around the dimethylamine sroup and pyridine ring atoms but
LUMO is focalized around pyridine ring atoms. The energy gap of 5A and DF were found 1o be
369eV and 5.64eV respectively. The energy gap of the DPSM is small when compared o the
precursor molecules. The salicylic acid with hydroxyl group is mainly responsible for the lowering
of the frontier orbital energy gap of DPSM.

Indeed, many novel chemical reactivity descriptors were olffered to better anderstand different
aspects of medicinal chemistry, such as drug design and therapeutic compounds” potential eco
toxicological capabilities®” Table S& depicts chemical feactivity characteristics such as chemical
hardmess, soltness, electronegativity, chemical potential, and electrophilicity index of DP, SA and
DPSM computed using HOMO and LUMO values. Chemical hardness, calculated to be 1.635V,
preserves compound stability, whereas electronegativity, which describes the dexterity to entice
shared elecirons, is found o be 6.548eV. The dectrophilicity index of 2 malecule can be osed 10
validate & compound's ability to adhere 1o biomolecules. Molécules indicating a stronger
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clectrophilicity index can function as an electrophile, whereas modecules with a lower electrophi
licity index can operate as a pucleophile. A higher Electrophilicity index (13.40eV) for DPSM
implies that it hos o substantial binding capacity with biomolecules and can function as an elec
trophilic species." The chemical softness value of 06116V evinces the compound’s harmless
nature and demonstrates its scope in medical and industrial applications."” From Tahle 86 it is
seen that the electrophilicity index of SA is comparatively high electrophilic and the presence of
SA in DPSM makes it an electrophilic species.

4.5. Density of states analysis

Density of states (DOS) plot of DP, SA and DPSM is alzo displayed in Figure 5. Furthermore,
research on the nature of chemical bonding was conducted using Overlap Population of Density
of States (OPDNS) diagrams. An important consideration was that the sign of the OPDOS value
governed the bonding character, with a4 positive value signifying a banding interaction, a zero

value revealing a non-bonding interaction, and a negative value implying an anti-bonding inter

action, respectively. ™ 1t is hypothesized from the HOMO molecular orbital of Partial Density
of States (PDOS) spectra that the orhital contribution of salicylate ring fragments is more than
that of other fragments, however in the case of LUMO molecular orbital contribution of pyridine
rng was substantially higher than that of the other three fragments. OPDOS of 2 HOMO mal-
ecule has both bonding and antibonding arbitals, whereas LUMO has antibonding interactions. It
was grosped from Figure & that OPDOS of the HOMO orbital of DP has both the bonding and
antibonding interactions but the LUMO has only antibonding interactions. In the case of SA.
OPDOS of the HOMO orbital both the bonding and antibending interactions but the LUMO has
only antibonding interactions. Frem Figure 5 it is evident that the PDOS of Phenyl ring in SA is
comparatively high for both the HOMO and LUMO,

d4.6. Charge transfer excitation

Charge transfer owing to excitation deliberates the frontier orbital energy gap that causes charge
transfer inside the molecule. Fignre & and 52 depicts the distribution of electron holes (green
blue) across the compound DP, SA and DPSM [or four excited states, and Table 3 and 58 depicts
the values of overlap of electron-hole distribution (), charge transfer length (D), Ar, and excita-
tion energy (E) for distinct excitation modes of DPSM and SA respectively.

In the first excited state, electrons are spread over carbon and electronegative nitrogen atoms,
implying the eleciron rich character ol the pyridine fing, whereas holes are scallered over carbon
and oxygen atoms In salicylate, implying the clectron deficient nature of salicylate. For SA elec
trons are confined around the ring hydrogen atoms and carbosylic group whereas holes are con
fined around the ring carbon aloms and hydroxyl group. Regarding DP, holes are limited sround
the dimethy]l amino group and nitrogen atorms in the [irst escited skate, whereas electrons are
bound around the nitrogen aloms in the ring in the second and third excited states. Electrons in
the pyridine ring are constrained over the carbon and hydrogen atoms in all three excited stules
The overlap imtegral of the hole-electron distribution (S) is a measure of the spatial séparation of
the hole and eleciron; the greater the overlap, the grealer the charge transfer™ The distance
between the centroid aof the hole and eclectron is 3 measure of charge transfer length (D) and
charge transfer excltation, which results in charge density migration from onc location to another,
accurs when the spatial separation between the hole and the clectron is enormous™ The Ar
index is a guantitative indication of electron excifation mode; the higher the value of Ar, the
greater the charge translers inside the molecule for that specific state. It can be seen from the
table that the charge iransfer length of the first excitation mode is significantly longer, and Ar is
also greater for the same mode, implying that the first excitation mode corresponds lo a strong
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Figure 5, Dernity of states (TDOS, PDOS, OFDOS) plot of DF. SA and DPSHL

charge transfer excitation™ For SA, charge transfer excitation is high for the second excited
when compared to other states.

4.7. UV-Visible spectral analysis

The time dependent density functivnal theory (TD-DFT), was used to assess the nature of the
transitions in the observed UV -Visible spectrum of the title compound. The observed and simu-
lated results were compared. and the resulting spectrum is displayed in Figure 7. Table 57 sum
marizes the estimated max valve 4., excitalion energies, band gap energy, oscillator strength
{f), and relevant assignments. The UV-Vis spectrum of Df*and $A is also displayed in Figure 51.
A detailed explanation refated to the UV-vis specira of DP is reported in our previous work.™ As:
per molecular orbital geometry calculations, the observed absorbance maxima of this molecule
directly correlate 1o ¢lectron transitions among frontier orbitals, such as translation from HOMO
to LUMO.

The UV spectrum is Influenced by the role of substitnents and the solvent snd the solvent
effects may cause these values 10 be somewhal shifled According to the UV-vis spectra, the
absorption maximum 4 is observed 1o be 207om = — = and the second peak is observed at
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1 D37 7431 7455 1473
2 DOBG 71158 7131 1692
3 07580 0843 0856 4434
4 0248 4707 AB 4804

282nm. The absorption maximum obtained at 282nm is assigned to the n— =" transitions and
this peak arises due (o the transitions from a lone pair oxyggen alom lo the ant bonding p orbital of
the pyridine ring™ For the maximum ahsorption peak obtained at 263nm the clectonic transitions
take place between HOMO 1 —=LUMO -+ 2 with 90% contributions. For DP and SA, the maximom
absorption peak is observed at 225nm and 215 nm respedively is assigned o the 7 — 7%,

4.8. Hirshfeld surface analysis

The dporm: 4. d. shape index, and curvedness of DPSM, DP and SA and 2D fingerprint plots of
all the interactions within the atoms for the compounds were shown in Fgure .

The complete absence of red color in the DP d,_ plot implies that there is no short contact
between the atoms, however in S3A red spots surrounding the carboxylic group and hydrosyl
group validate the O-H ....0 and C-H,_. O connections, and red spots in DPSM similarly valid-
ate the O-H....0 and C-H... O interactions. The van der Waals separation is depicted by white
patches encircling the hydrogen atoms, whereas longer connections are depicted by blue. The dis
tinguishing mark of = _n stacking interactions is the adiacent red and blue color patches on the
surface of the shape index. Curvedness is.a flat disk-like ares on the surface that coincides (o the
surface area of a molecule’s shape which helps to divide surfaces into spors thar allow interaction
betwoen neighboring molecules. And the blue framework that divides flat patches indicates
mounding interactions. 2D fingerprint plots of DP depicts that the existence of a CIH, group
enhances the number of H _H inleractions (60.5%), which tend to connect with neighboring aro
matic or methyl hydrogens of yel annther molety and the sécond deminant interactions seen in
DP is the C...H interactions. In 3A, .. 1 interaciions contribotes 329% is the interaction
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Fgore 9. bosurace denstly plots illustrating the bonded and non-bonded intorectons.

between the hydrogen stoms of the ring and the Hydrogen atoms of the carboxylic and hydroxyl
group. The next dominant interaction in SA is the O H interaction which occurs between the
hydroxyl and carbexylic acid group. The proportions of the O .. H interactions In DPSM lound
to be 21.1% validates the inlermolecular interactions between the salicylate and 4 dimethylaming
pyridimium maoiety. The H . H interaction has the highest contribution in DP, SA and DPSM.

4.9. Interaction region indicator analysis

Reduced Density Gradient (RDG) analysis has been extensively utilized to help graphically dem
onstrate weak interaction zones; however, it also has the propensity to reveal chemical bonding
sites, Unfortunately, RDG is incapable of portraying both types of interactions simultaneously
time. Interaction region indicator (IRI}, a subtle modification en RIG, an efficiently uncover
chemical bonding and weak interaction zones, making it incredibly valuable in the research of
many chemical systems and chemical processes. Figure ¥ depicts isnsurface density maps (lustrat
ing hound and non-bonded interactions DF, SA and DPSM,

Red patches in the center of the pyridine rings-and phenyl ring indicate the presence of steric
interaction, whereas green flaky patches indicate the presence of weak non-covalent H... H
hydrogen bonding interaction. The blue color patch denotes o more favorable interaction, which
is associated with strong hydrogen bonds (O-H ... O, N-H ._.0). It & seen from the IRI plot of
DP that there is no strong hydrogen bonding interaction. The blue color encircling the bonds sig
nifies covalent binds where bonds merge with the carbon's atomic region (C-C) Is significantly
greater than that of oxygen and nitrogen atoms (C-0, C-N, O-H) owing to a broader spatial
extension of care elecirons density ascribed to a smaller nuclear charge.
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Table 4, Antibackrial sctivity of DPSM

Zone of intitntion (mm)
Bacterial pathogam @l pl E2 i a3 pl
Barilhus subriiie 7 10 12
SIMTROCNIWY PTELMIOTHGE 7 11 T4
Klpbsinls preemionine 16 14 7

#4.10. Biological evaluation

4.10.1. Antibacterial evaluation

DPSM was tested for antibacterial activity against Bacterial strains such as Kledwiella preusmoniae,
Streptococeus preumoniae and Bacillus subtills. Streptococcus preéumoniae is an anaerobic gram
positive bacterium that causes pneumococcal infections, Streplococrus pneumoniae germs induce
pocumococcal infection. This bacteriumy infects the lungs (pneumonia), the cars (otitis), the
sinuses (sinusitis), the brain and spinal cord tissue (meningitis), and the hlood (bacteremia).
When people with pneumococcal illness cough or sneeze, they can transfer the bacterium toward
others. Klebsiells preumonide is 8 gram-negative bacterinm that ¢an induce poeumonia, blood
stream infeciions, and meningitis, Klebsiells muost enter the respiratory (breathing) tract to indoce
poneumaoniae, ar the bloodstream to generate a bloodstream Infection. Klehsiella bacteria may be
disseminated by person-to-person contact and not throogh the air. Patlents in hospital settings
may also be exposed to Klehsiella if they are on ventilators (breathing machines), have intraven
ous (vein) catheters, or huve wounds (caused by injury or surgery), Bacillus subtilis, often referred
as hay badllus or grass bacillus, s a Gram-positive, catalase positive bacteria found in soil,
ruminant gastrointestinal tracts, humans, and marine sponges. The diameter of the inhibitory
zone surrounding each disk was evaluated after 24h of incubation at 37 °C, and the results are
shown in Table 4. DPSM activity against bacterial pathogens is photographed and depicted in
Figure i

From Table 4, it is evident that DPSM has high activity against Klebsiells preuwnoniac when
compared to other bacieria: These findings clearly show that the compound has antibacterial
actiom against all the bacterial pathogens that were tested.

Amoeng all the three DPSM inhibits the X presmoniae more and the second pathogen that
was inhibited more was the Streprococcus prewmoniae. Both these bacteria’s are the main source:
for the pnenmococcal infections and as DPSM inhibits these bacteria it is clear that DPSM can be:
used to treat the infections caused by these bacterin. Moreover, DPSM can be used as an oral
drug to treat the antibacterial infections which are reporied in our previous work. Substitution of
methyl group in pyridine ring is responsible for the antibacterial activity of DPSM.

4.10.2. Molecular docking

Molecular docking is a meticulously used computational tool lor assessing binding patterns in
protein. Intending to endorse the biological activity of DPSM was chosen to dock into the active
site of antibacterial proleins, Escherichia coll enonyl acyl carrier protein (10G6), Staphylococcus
aureus enonyl acyl carrier protein reductase (3GR6), staphylococous awreus, an anlibacterial pro

tein (40QLO) Eocherichia coll (51511), 5XUN a Klehsiclln pneumoniae protein and 6LNW,
Streplococcus pncumoniae protein. These proteins were selected a8 the antibacterial evaluation of
DPSM compound was performed with those bacterial strains snd PDB structures of target pro

teins were downloaded from RCSB prodein data bank. Table 5 depicts docking characteristics
such as predicled inhibition constant, binding energy, and bond distance, which all play a role in
determining the nature of a molecule. The binding energy value of the target prolein is associatied
to it docking score, and the more negative the binding energy value, the belter the docking
soore. DIPSM bind with the amino acld residues LYS'163 of protein 1QG6 with the binding
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Figure 10, DPSM activity against bacterial pathogens.

Table 5, [Jnukh'lg_]paimiﬂn’idl]ﬁhl.
Frotoin Honded residoe Bonded distance A Hinding enegy kabmed inhabition constant mil Mo (md}

1056 L¥S 163 1.5 473 ["ETT
IGHE SERA4 22 = 156
SI5H LEUS4T 23 —434 0655
ARG'S5A 22
ARG5S 4
ASNA32 24
ILE437 1B
GLY MG 25
MO ALA'TT 1.7 —a04 1.4
SERES4 27
EXUN LEM32 . —SR4 oz
GLNW LYS 252 22 —385 o6
ILEZTD 16
VAL 242 12

energy of —4.73kecalfmol and in the IGR6 protein, DPSM forms hydrogen bonds with the amino
acid SER'44 with binding energy of —5.19 keal/mol, DPSM binds with the amine: acids LEU™47,
ARG'S54, ARG5S, ASN'432, 1LE427 and GLY269 of the protein SI5H with binding energy of
—43Mkcalimol and with 4QLO it binds with the amine acid ALAT7, SER'154, with binding
energy’ —4.04 koal/mol. Amine acid LEU132 of 5XUN forms hydrogen bonds with DPSM with a
binding energy of —5.84keal/mol and aleo amino acids LYS252, TLE279, VAL 242 of 6ILNW
with binding energy of —385kaal/mol . Among these proteins, SXUN has the lowest binding
energy and the smallest inhibition constant, implying that it has a great affinity toward DPSM.
Figure 11 exhibits the interactions of the DPSM molecule as the ligand with all four target
proteins. Hydrogen bonds are a major component in drug binding affinity with receplors. A
sturdy hydrogen bonding interaction exemplifies a lofty binding capacity between ligand and pro
leil'l.’é"s'—' In general, hydrogen bonds emerge when hydrogen s linked 1o an dectronegative alom
[oxygen, nifrogen) and another atom with a single electron pair. Figure 11 shows that hydrogen
bonds are formed between the hvdrogen atoms and the oxygen/nitrogen atoms of the lpand and
the protein. Docking conformation of the ligand with the proteins reveals that hydrogen honds
are exclusively formed at the atoms (135, 013, The hydrogen aloms i the hydroxyl group act as
hydragen bond donors, whereas the oxygen atoms in the carhonyl groop operate as hydrogen
band acceplors, according to the MEP plol and Fokoi functons. From FMO analysis, a high elec-
trophilicity index of 13406V, implies that DPSM has a high affinity for protein binding. The
interaction of DPSM with antibacterial proteins supports the compound’s antibacterial efficacy
and the results of the molecular docking investigations are additiomally balstered by topological
analyses of DPSM. From the molecular docking and antibacterial evaluation, it ls validated that
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Figarz 11. Moleoutar docking of target. protesms with DPSM.

the DPSM compound inhibits. the bacteria Klebsiella pneumeniac more when compared with
others. Deephlin et al. reported the pharmacentical properties of DPPSM and was proposed to be
used as an ofally active drog. As the antibacterial evaluation and molecular docking evaluation
validates that DPSM inhibits Kiebsiclls ppewmoniae DPSM can be osed as a drug to treat
Pneamococcal infections.

5. Conclusion

In the present wiork, a study on the impact of hydrogen bonding interactions on structural, vibra
tional, electronic and biological properties of DPSM was effectuated using quantum: chemical
computation method. The optimized geometrical parameters oy DPSM correlate well with experi
mental data. The deviations of carboxylic group bond length in DPSM and SA provide clear evi
dence for the deprolomation. The presence of intermolécular hydrogen bonding N-H .. 0O
interaction is revealed by NBO analysis, which is cawsed by a hyperconjogative interaction
between the carbonyl oxygen atom donor and the pyridine ring N-H acceplar. From vibrational
analysis, it is endorsed that stretching wave number of hydrogen bond donor ©-H and hydrogen
band acceptor C-03 Is red shifted due to elongation in respective bond lengths. FMO. analysis
reveals the presence of intermolecular charge trunsfer from electrun rich pynodine to electron defl
cient salicylate which is further confirmed by charge transfer due to excitation. Band pap of
DPSM established to be 327 eV endorses the high chemical reactivity of molecule upholds the
biolegical activity and dectrophilicity index reckoned to be 13.40eV bespeak that DPSM has high
binding capacity with ‘bio molecules owing o its: electrophilic nature. The encrgy gap of the
DPSM iz small when compared to the precursor molecules. The salicylic acid with hydroxyl
group i mainly responsible for the lowering of the fronticr orbital energy gap of DPSM. From
the maolecular docking and antibacterial evaluation, it Is valldated that the DPSM compommnd
inhibits the bacterla Klebsiclla pneomoniae more when compared with others. Deephlin et al,
reported the pharmacentical properties of DPSM and was proposed 1o be used as an orally active
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drug. As the antibacterial evalustion and molecular docking evaluation validates: thar DPSM
inhibits Kiebsivlla pnoumoniae DPSM can be used as a drug to treat Pneumococezl infections:
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data. To efficiently store and transmit huge volumes of data is a challenge. The

data compression.addresses the problem of efficient storing and transmitting of

Wireless Personal Communications: An International Joumnal W

Peak-Signal-to-Noise-Ratic (PSNR) is always in demand. In this research work,
compression of video is considered to achieve higher Compression Ratio and
reduce the effective overheads involved in coding. The research work is
compared to the state-of-the-art existing H.264 video Compression technique.
The H.264 video standard uses standard Huffman tables to encode the DCT
transfarm coefficients. The proposed methodology adopts guantization
follewed by entropy Eoding with Refined Huffman (RH) codes which replaces the
existing standard Huffman tables used for entropy coding. The perfermance
parameters like Peak-Signal to Naise-Ratio (FSNR), Compression Ratio (CR) and
Structural Similarity Index (SSIM) are evaluated to test the performange of the
proposed RH codes. The proposed RH method attains improved PSNR of 8.43%,
1.3% improvement in SS5IM and CR improvement of 2.76% compared 1o the
existing MPEG compression. The experimental results using Refined Huffman

codes performed well compared to the existing Standard Huffrman tables.
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polvmers using plans wavs theory s corvied out v thiz paper. The shielding afficiency of these new material
comainmions gramst EM waves is evalunted accarding to the angle of bidence of tha dual shisid With recent
advarices i the noethesis of stabls high-conductiviny pofymers, thess lightweiglt mechanically strong marariais
agrear 1o b= viable aliernatives to meials for EMI shiclding. A specific frequsncy analizis is performed ondual
shicld materialz
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L INTRODUCTION

Elestromagnetic Interference (EMI) refers fo the mierforence or dizropticn of the operation of an
electromc device cavzed by etther slectromagnetic conduction or radiaton from enexternal source: This spurcs
could be either patueal or artificsal and 1z characterized by fapidly charzme electnical currents. The resuiting
disturbance can intermupt, obstrucs. dezrade or lumat the effective performance of the

device To preveat the undesired conpling of fadiated electromageetic energy 1nto eouipment, shielding
iz usad. The desizn and development of electromaznetic shields aim to minimize electromaznestic interference
and improve circnit compatibality. Different types of clectromasnetic thislds have been proposed, including
zinsle, double and mulh-laversd conductors, = well as conductive polymers sandwicked between conductive
iavers. The fognz of the'dengn = on ophririne the performance of the shislding effectivendse.

Most of the difficult thiclding problems occur (i communication syvstems wheré many fransmitters,
receivers and ofher sensitive squipment must be locsted closely together, and weight o minsnvzad It s difficult
to predict the shielding effectiveness of any enclesure; such az an <guipment package or roem fltration
Therafore. it 12 onily necessary to treat problems of this land theoretrcally. Seversl light-weight polvmers. which
are ezzentially mon-conductive:but are conductive-upen doping. have been studied i recent vears [1-3] Theze
materiats have several potential spphestions, such as electromasnetic interference (EX) shieldins: sucrewaye
atienuators, =8z senzors, dizplay umits, juncton devices, eic. [315]. Properties suchas eonduetivity vanation over
a wide temperatore range, Light weight and hish mechanical strength of the polymers make them attractove m

*Comesponding Author: Dr Ssivalli Gundala 10 ]':"a.gi.
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A Compact Corner Split Ring with Split C Slot Rectangular Microstrip
Patch Antenna fed by a 50 @ microstripline is discussed. A Corner split

ring with C shaped slot has been etched in rectangular microstrip
antenna. The slot increases the length of the surface current for the

dominant mode TMp leading to the decrease in resonance frequency.
Size reduction and hexaband is obtained for the proposed antenna.
The proposed antenna provides both size reduction and hexaband
and is best suited for wireless communication. The proposed work is
simulated using 3DEM of Mentorgraphics and validated. The results
show that Hexaband with compactness is achieved.
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Abstract

Spectrum sensing is & malor ta5% in Cognitive Radic Netwaorks which determinesthe presence or abseénce

0.14

) powersd by srimanair cnim
of Primary Uzer [FU) such that the Secondany User (15U or opportunistic user can use the unoccupied

spectrum. Enerpy based Primary u=er Detechdn is the mostly employed stmt'eg'; for spectrum sensing
while it suffers from ambigugus results due to single threshold based decision making sirategy. Hence, this
pEpEr Groposes § new threshoiding mechaniom called 35 Dual Thrashioiding znd applied on the
Generalized Ensrgy Detection {GED]- to identify whether the Primary user is prezent or net In addition, we
aglso introduce 3 new fusion concept in cooperstive spectruom sensing whers the decision of Secondsry
User mot only depends on hisfherown decision but aiso on the decisions of ather secondary users:
Simulstion sxperiments reveal the &fficiency of proposed approach in farms of bi error rafe. probability of
falss alarm, probability of detection;

Keyword

Cognitive Radio Networks, cooperabve spectrum sensing. Single Thresholding, Bual thresholding, Fusion,
Probability of false alarm, Probsbilliy of detection




Spectrum Sensing Based Trust Aware

5 Routing For Cognitive Radio Ad Hoc
| | Networks (CRAHNSs)

b7y Bosupatlly Nanda Kumar, K. Jaya Sankar

& b Lr i Know more /

—t

ntamati:

nal journal of Computar 2pplicstions

toundation of Compatar 5

Eczupaiy Marda fumar |0 13ya Sankar . Specorum Tensing Tased Trus: Aware Sounirg for Cogniove
Fadla Ad Ros Nexworbs (CHAHNE Triermabonsl leimal o Compussr Applicshers 185 £3 [ Ngy 2833

implementation of Curve Fitting using Polymomial
Fegression in Python

Random Articles parfarmance. Along with thess issues, the presence of ao

=l S == -

kT - 5 e e e R i — g e

actons detaricrates he retivare oErormenss disstisal| d
MeLUEING  MeCnarydsim CalEd 85 =DeErum 38nsmg Fasad

= : AEESI e A D A s I S FE e i oo ! W e
M NS, SECONEImG O 2 e Eai ge :,I_I'-.:'__-‘:-.__' = TNEe cOMBUIaLCn oF g TS Yakie, COEs

The Impact of Sodo-demographic _ _ - _
= = . Wy izl inled amd yahshilin ofthen : T Enmsry 5ers 5518
Factors on the Prevalence of Hepatitis B 202" SRR cr bl = L - 1

in Sckoto, Nigeria: An Assgcistion Rule ' '

binime Approach

A Survey on QoS Enhancementin Mobile
Multimedia Sernvices using Cross-Layer ]
Design in 4G Wireless Networks References

= Lsdoreng £, Wel, L, Bengi <hang s, R0y managemeni basegon inastasiagmin
Machine Leaming Biametric Attendance S e T e R e et e
S QNRAWVE el REGVOTEE , CURARY JOUMmal &N A0vanEs in Ssgnad S iofsssmng,

System using Fngerprint Fuzzy Vault A _
scheme Algorithm and Multi-Task LSRR NS S
Convolution Neural Netiwork Face £

Recogmition Algerithm

Description |ogic baszed guantfisr 3

restriction and guery of an OWL ontology - 3ging secursty uzing cross=layer goslan Tn cogritive radio neswerk”, journal of Ambient]
meelfigenss and Bumanized Computngpo. 2=, 18

4 Patnak, M. ¥amakod V. Mayas zhak PROLENGE A proscive leaming-oased M

AC protacol against PUES and S50F anacks in erergy constraned cognitive radio st




Intergas '

DOI;' .LHHM 11 Iwswe: 1a

i AL e i o159
Received! o Docamber 2033 Revitad- 13 Fomuary 2022 Hovepund: 20 kowanry 2073

A Novel Hybrid Based Method in Covid 19 Health
System for Data Extraction with Blockchain
Technology

Trendls i Comyniting amil Communicution

"Dr. €. R Rene Rubin, %.0¢ Diasa Mises, *0r. D, Vijoadra Babu, ‘Dr. Balambigsi Subransaian, *Dr. Siva Shankar 5

5 ; Proteesor & Deanibuivation), $11 Snites Engioccring Cofloge. Chennni 44,

Atmociae Professnt, Deprtivent of Compister Schence and Engineering, Meshoslist College of Eagineeriyg sad Technolagy. King Koo,

Hyderabid - 4000011
"Behool of Electrtnics Enpincering, Vellore Institute of Technology, Vellose 812014 Tamll Rudu.
) ‘ASSOCIATE PROFESSON, Deparimem of EUE, Kongu Engineering Uollege , Perundurl , Pin coile 638060,
a “Asnaiate Profecuor, Departiniend of Computer Sckeice snd Enghicsring, KG REDDY COLLEGE UF ENGINEERING &TECUNOLOGY,
piiibad, Hydersbad, Telmplno-301508.
'renerobmiEs ki ediin, “itndianamoscuigmuii com, 'dndviiendrabibudigmail coin, “sbalambsgilBgmail com,
! e vt (i igmiail. Ol

Alntract: Millons of people huve been afflicied by the COVIDN Y epidemic. whach Ris sealied in hamdreds of thoysands of faalimies
throughou die world. Extracting correct data on panents snd facitiss wilk: and witbout COVID-1® with hugh confidmoe for medical spectalists
of the govammen s oxtremely difficolt As @ resull, uilisng blockcham technology, & ichiable date extraction methodology for e COVID-
i% databave & comsmuctad. In thas sccurate dats eumaction modl: developmmt and walnlgtan study i blockchasn schnology for COVID
analyss, bete s oovel Hybrd Deop Belied Lioatoed Cprtemaation (HILO) approsch i propesed. The weghsts of the deep model are opinized
by the fitness of Hon eptimization. The impleamntation of Bis wark is evecstid uiing MATLAE software. The sirmlation cutcomes shows the
effective pecfonnance of propused madel in blockehuin techinalegy in COVIT paradigee id terms o Mean Absolilé Ertor (MAE), Root Mesn
Yyiiase Error (IMSH), stouracy, Foineasure, Procesamg U, procislie and enpe Consequently, the phposed approndh Is compired with the

conventional strategies for sgolficant validutlon
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L INTRODUCTION

In gemeral, the healthcare approach has worked

h vade # closed Joap sysiem of submerged orgamratons, with
pliysicinnz, radiologis, physicians, and scademics serving

an the key ubkeholders of hoalth data [1] Information has
only flowed i ose disection, fiom healiheare professional 1
paticat. Data ls expunding wnd moying along 4 closed licalth
system quicker thin sty thing elss in the ctn of computerized
paticnt health information {2} Since the epidenic i Walian,
Chini i Pecember 2019, the new corema wins illiess
(COVID-I9) has: spread 1o practcally every  country,
Togerher within month  of the  vins’s  widespread
disseimination, the severity of the patidemic had grow
significantly [3] As & sesult, the Workd Heulth Organization
(WHO) dechared  Public Health Emergency of ntemational
Concern. To contamn the spread of COVID-19, munerous
countries hud 1o Black theit borders, implement lockdowns,
and employ social dhisance (4] Many parts of the coonmy,
inciuding manulcanag. hanking agneulure, diseibuion

LRITEC ] Fohruary IL Awarifudale 0 oW Ginitce.ong

networks, reosportation, and tourism, esperienced enimmous
disruptions 23 a resull of these svents |5].

In sach instances, the magoniy of comomn viros data
gubored rom  the gemernl population, hospitals, wad
dignostic coniens may be meecorate [6] Becouse of 1he
imiribensity of compulerizod patient healih information, data
Is not sequired according b0 specified eriteria and s aol
mansged of proserved elfectively (7). Existing heslihcare
equipmnt veoessities rebable dets, which s critical
disseminating socwate infonmation shoyt the new corom
virus [8]. Morcaver, due of the maccusacy and mansaliy
imirpretanon of buge amouts of daty, vieal testing utling
dbical equiptiend or identifying coroai views infbetim
might take sevesal days [9), Lastly, follewing ar monitosing
shck inadividuals or their contioctions presents o smiber of
prvacy coneems. COVID Y insdoquacies have rasdied
lmolthcare  companics o change thelr cerent digital
healtheare infrastiuciure In order to provent  pandodns
civcumstances [ 10]. Moreover, leverajing digital platiormy i,
battle COVID-1Y end potential pandemics, it v enties! 1
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Throughput  and Averige  sad-bo-end delsy. The obenimnd
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L INTRODUCTION

Deluy,  Chawtic Mapw,

Mﬂhh: Audhoe oetworks (MANETS) sre aise of il

whroless oetworky lormed with the mobile devices as sodes
Due o the nature of desentralized communication, MANETs
gumed huge interest W differene spplicativns (neliding
oMOrgenAcy.  FosCUe  operalons;, ey epwrations,
collabosutive distribured computing. disaster management
and some personal ares netwerk apphicabons (1] In
MANETs, there exists mobile nodes which don't bave any
Fived infesstuchule and can comempnicate with etth eiber
though muliple bope Simee MANET & charscterinéd vs &
deceniralicod network, commidnicsnon betweei dny two
nodes requires milt-liop relays to uct & routens, Every node
i MANET is permitted o move urhateanly i the aevwork. In
8 MANET, ull podes are urated oguivalently smd so every
e fuas the sy 1o ransfer dom betwoen ooy source snd
destination paurs. However, the major pesues in MANETS are
their varymg mability nsture which consequences to senois
fimk failures, melwork secunty and quality of servives
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chullerges far researchars [1-4] Diic % the dymamic nutars
of MANET: and their lack of Tizsd iafrantruétire, they are
generally vidlnesulile o several lypes 0 sitncks. Thiose situeles
inclade siskhole, [0S (Denisl of Service)l DDoS
(Mhswibuted Do), and blackbole siocks. For exmnple,
Halitw er al. [5] surveyed different tppes of atacks asoriased
with ad boc oetworks and provided countemeasures for
theve altacks. Ngwyen and Nguyen (8] introduced the impst
of different types of ulacks associated with MANETs based
on » simulation stedy. Among the severnl amscks, hlykbele
attack is & major attack which caunes serious damage to the
network. Panas & all [7] prescnied o camprehendive aialysis
of the blackhole smsck (BHA) relited 0 MANETw In
ueldition, they introduced the blackhole mignity ax o new
attock factor and evsluufed M4 impect pn the nerwork
porformance. Khanna and Sachdeva |§] presented diffarcnt
ospects of blackhnle uttack together with the weaknesses of
curvent [Heruture. In wllstion, they mimduaced compeshonsave
chsifications of the mutigsiion anif detection schomes along
with soviewing and ilsa connprining seversl publivhed wark
ascaciared with those clasatficabions Even though sevoral
methods are proposed foe Wackhale anack identificabon
MANETS, no methid ks comcentrated o thie ditetmination
of choporative Mackhole oitacks s well &5 o the mades
anuched by bluckbole uttck during dats Jeewarding process
Hence, i paper propases o simple snd effective mechinism
called & Secure and Light Weight AGDY (SLW-AQDV) fo
bath blackhols and qooperative blackbole wrmcks detection,
SLW-AODY s an extencied vervion of the tadinpnst AODY
tedling protocel,  SLW-AQDV  follows o thneo-phase
mechsnium called o Chullenge- Response-Confiom (CRC)
discover & poule with po blickhole wacked podes. The
SLW-AODV can detevt imulicions sodes that hehave
abnurmelly during the route discovery process sloug with the
roalrican aode thot boehoves toemally during the nouting
procens il bebaves malicsuily durng the forwankng
process.  The remaining paper & onganred = follows;
section |1 explores the lierature survey on blasklok
detection methode Soction 1l caplure the detmls of
proposed SLW-ACEIV, Section IV exphves the deimly of
shituilathon expeciments pod the (knal section cooelades e
patper. ,

IL LITERATURE SURVEY

In this survey, we lave explored difforons cattice metheds
thise were mainly aimed (o the detiction of binckbale
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Abngracr:  This pupar aimod of the deseition af worsrhole
mww-ummumnwm
Rutio Adhoc On demand Distance Vessar Bouting ENNR-AODY).
ANR-AODV is an extended vwershon of the irmiditionsi AQDY
rusiting protwcal. The propiand NNR-4ODYV colculater the
ﬂmruﬁmdﬁrmnﬂrﬂbmiuﬂﬂ!ﬂ
divide whether the wormhole B preagnt o ol Farthermane,
ﬂmruﬂk-mtﬂmﬂ-dw-w-m
antiichud mades. Aty NNR-AQDV derived 2 Nelghbor ande
;mum#kikhﬂufhmm

is Numiber of bupus Hinks,
Mummmmwﬂwmﬁm
Pavket dexy réfls The ohezined resiley have shosm spaior
Wh'wmqmm»-#
Axiaring sty

Keyweswitic Wienihinle, Neightor Node Threshotd, Heghs Linky
and Node Dhegree.

‘L IXTRODUCTION

.Frum the past few yeors, ripid progress in e
development of Mabile Ad Hoo Networks (MANETS) has
envouraged  differenl wirgless applicutions Wl cin be
employed i defferent arens vir Entrumment, Education,
Military, Emergensy servies and Collaborative cormpraing
(1] Due to the spesial charsctirintics of MANET»s vie
i infissinacture  and  sclf-arganizmg ook,
MANETs have become an ideal chopce 1n uue M
ariog aid commumscstions. Thas, the mobile modes of
MANET van execute bowb for routing nd hosting. In the case
ol o, they work a5 relay podes and forward the dets of' 8
fionde 10 its destination though standasd protacels. However,
thi major e in MANETs s their mobility which
introduces everal serious cupstrmnty on Aetwork lifetiinie,
thtrufwktmllmﬂr[l-dl.muhumuf
deceotralization aud openness of MANETS, the mobile nodes
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nmlmlhhkmmnmnhmmmip The mohile
ndes are susceptible to differzal anncks [5] when thove who
nywmmmunmd:md&mitmm Based
on the uature of amack, they manges fom pawive
ummmmmwmmtmmm
mmm:huim:#llunptﬂunmdmﬂi:mhrm

ing- . the itackers mainly
mm:mﬂ:cmmufmuﬁlemﬁnlmmhﬂﬁ
exhagshon, battery dmining sid dats manipalstions elc.
Mmﬂunﬁﬂnﬁmhﬂauynm@nm
mode attacks and ivemnal mode aita
mklmmmmhmorm

establishod by the creation of a
iniemal aitacks mainly targel at compromising ermal
odis. mmmmuuﬂwmdmmﬂm
flow. Sybil attack, gravhole attack and blackhole attach are
ihse biest examples to such kind of atacks

Woemhole stacks are the most severe snd sophisticated
sceurity teeats 1o the MANET routing protecols where
mﬁrh:!nnhmphnd:mmhuimﬂ!h
setwork topology and tmnel packets selectively using the
falsé catabinhod routes (7], (8], Wormhole detection and
prevention are very challengng issues (9} [10]. The
wormhole uttscks can be exccuted by extermal nodes (who
only focward packets and do not process the cryprogriphic
dota) or by intemal podes (the compromised podes inside (he
prtwath who process packets Lk other mormal sodes) [ 1]
‘The infernal sttackers wre more dengerom and difficult 1o
detest. However, Chen ef ol [12] hold the view thay the
wormbole attack iv @ typical external amack. Morsover,
wapirity works of lierature pay excessive atientivn W the
external wormboles but ignore interoil wormboles which are
alas coqmon i MANETs

This paper proposed a tew method called as Neighbour
Node Rutio AODVINNR-AODV) touting peoivcol 50
prevent the MANETS frain wonribale tittwicio Tha proposed
KNR-ADDV detects both the extermal and intermal wonmholke
attacks effectively. NNILAODV derived o tnetne called as
peighbour node thresbiold, which avoids the mlack by
performing wormbiole (WH) detections for all podes in
MANETs, this cobtributes in (mproving the sccurscy of
wormbole detection tnd savies encrgy.
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Abpiract mm-pwl:wﬂﬁuhw-
mmnmmmqﬁmnmmum
mimm,ﬁurmmﬁrmnmrmdwﬂu

Suppart Vecror  Maching algoritfm

pver  thpw

fue the
mwmwmmmm

traffic pattern v subjectnd

ing ux it i compased
paitern

o pre-procening o
aomnniform featuses. DS clasifies the inpat traffic irvihe
three cluvses; they are normal, Mackhale and wormbale. Finally,
diiin work amalysay tee fozcibiline of maching feurning afparithars

fnmmm;rmumrmhi-

MANETs.  For
validation, s fave refeered @ self-crouted

Keywards Imtresion Defection Syviem, Prepravening, Feature
[Extraction, Sapmen Feeiind AMaching, SelfLreated Datesd,

L INTRODUCTION

Mnbpk A hos nétworks [MANET)) arc one of the

witeless getwirks formed with the mohile devices a3 uodes.
Dhue to Uvé nabure uf&muﬂﬂnﬁmummmmw:
have gained hsige inenest m difforent apphications inclading
reRuE
collaboreve disinbited computing, disiior mankgement
and soone perven| nefwerk applicationk {1) cix. Due W e
uﬂﬂuﬂmﬁﬂurmhmmmwm
challenges m MANETS which peod 10 be sebved. Amang the
several challenges, the mmummmmuwnda
comauences 1o several sub-chatlenges. Almaost sl the
peoblems in MANETs are firked with mobility of nodes
Among sevent] eb-challenpes, secute duts  cachange
betweeets coobiie aodes 1 the mrajor challenge. Due o (he apen
peiwork fapoiogy, distributed aature, st she wheence of
conraliged sdmmestrataen 1= MANETS, the mobile podes are
susceptible for vagiowms aacks [
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mwdmﬂ:mﬁmw:mu
cuveadiopping to serius  tmikry dr.miul sieacks [3)
hhjnﬁrthu&ulmmnumcmudfmﬁikm
?ﬁtmpﬂu,wmluﬂm Amcng the sevenal
' MIMMAHETLMMM[J]M
wwmhultnﬂaﬂ[!]mdﬂmmjnrunnh#hiﬂrmu
serious damages to the petwork. These Two aftiicks e
dynamnic in nature and viries based on several petwork
PALBIMEIRTY chﬂ.ﬂuﬂ:nﬂﬁumntmkmw
mmmuhdﬂmhhdmhﬂmﬂukﬂmktkm
difficalt Ilmmlr,himmhtmcﬂlurmtﬁcﬂl intelligenee

meighbout node Hence ome rescarch has ot
motivated  With  [hese  issues and focused over the
development of effective Inmnisison Detection System to sohve
quhmmmﬁhlwwl
simple and effective intrusjon Desection Syutem for the
clsasification of mebile nodes it three cladses; they are
aomil, hlackhole sod warmhole The overall sydHcen
ompased of three phaics; they u_tpm-pmummu.rmwu
extraction and classification. At the initial phase, the npat
dnuhnmlmdmﬂmmfmndm-mrm
bocause  the raw  data oollecied from MANET: is
non-urifons n pature For festure exwachpe, we have
mphyadﬁunuwﬁmmhnmm.
i and milmitiin Afler featurc extuction, we have
applicd primcipal component analyis for dimcasiomality
reduction und fisally Suppert Vector Machine (SVA)
ahgorithin v used for clamficaton.

e remainiag paper = orgunized & follows; Section 1l
eaploces the Titemture survey on TDS methods. Bection 11
explores fhe details of proposed spproach. Section IV
oxphores the details of exprmental analysis snd the (oo

I, LITERATURE SURVEY

IDS maly waths buged on the princple of machme learmmg
i infonmebion processing. in 105, the mobile pode mitinlly
learns stout the charactenstics of different attacks ingh
minchine feamisg algorithms and it becormes ready fo ateatiy
e wmack i ocewes. 105 works an she lestures of netwark
traflic {data packet and control packets).
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Kwan Hul Lim eLal Propos
\ocalization approach and
mpreve TORA using & network e pecwork

gelective node participation approach ¥
localization appredach ;mivializes and maiptains 2 loealized
portion of the entire DA whie the selecuve nede
participation approach celects @ suhset
participateas part of the

R in this  ths protection a.ﬁm‘:stdua]
EL h:::!ﬁ pgtmmﬂﬂi and GHA by baing the
concept of Artificial Neurdl Nerwark [ANN] wh a
earnitiy algorithin 1N it the swarm-based Artificial
pee  Colomy (ABC) npunuw:un _:rl‘-flnn‘-‘[u#-

prmance [ the system his betn |

ﬂﬂﬁnar;prnl:;iﬂ:nﬂ hest nodes for data packels
Lransmksuen

detection mithod. A% anumaly-based intrusioa detection

technigues are bas=d on statisnoal data hey call result in
| patieen @8 an

Thin false identifieaton of benign bebavior as

attack.
shnorival can result in wulation of cious nidi as
makcious, thus may pesule in nj of the network

yanans et al proposed RSA algorithm In
iplowsioh detecbon system o MANET,
entifies the malicious pode(s) and results w thal
secure 105 method impieuvises pachet deliver ratio in
presence ol puilicious nodel(s ).

sujithra L et al ta this papir the uppm.nhlmpmmmr
comservation ol ket gy in hetersgraods prtwark and also

reduces the active time of (38 ruming 0 the oodes- 10
arder o achieve this proshilistic apprvach is
here optimal pm#ﬂnir.m‘mdrhmheﬂ
Wus decreases active time of 105 and
conserves Gie snengy of the noide ,
network [Wetime significantsy
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tach e oo i i isied at the desccben of wirmhel
e prepmed & new wethod cufled aa Nelghdonr Ny
MM'TM'MMMMW
W ks an extemilod version of ehie dwiliinal 40TV
routing pratscol The prpeust NNR-AODY sabelates fhe
eiphianr pr ﬂmr#nni-nmam"ﬁwnm
Mﬂ --H Fﬂl‘ﬂf A, m
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sdes, A, NNR-ACDV docived a Nejghber
ﬁm“ﬂuﬁimﬂhmm
tetween modis present in e warnively wtack. Far cxperimenil
varlldiiivm, s hosp an exgemiie st i the
perfarmance ic wwavired tfirough Number of Bewpau dwla
Dsecriun, rate, Filre pasiive Rase, Pevker dellvery rnthe sl
Pacler lowy csifs, The odéafived resnliy Diwy perwin miuerior
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L INTRODUCTION

anu the past feu yedrs, il progees in the
Wﬁ%kummwlmﬂﬂum
difierest wireless i thet con be

inufetpendient
NEANE TS hve Becomse o Ml cholee o ke i infonmatin
shaning and commemeons Thise, the mubile oodes of
MANET can exccute both for roaking und dosing. In the s
of routing, they witk s relay nocles aned forwand the dats of
ode fo ihs destiteation through wandard protacat. However,
the mijor iuse i MANETs is their mobility waich
jntrodhices several sl CORstRamES an mitwirk 1ifiniine,
quality o servige and security [2-4]. Due 8 the oature of
decentratiztion and openien of MANETx, the moblu nodes

Mssisavipt percived wa G1 Alarch 3023 | Bevineel Mlumsiicript
peverpd oa b8 March 20241 Abanisri Acophend s 15 8arsh
2031 | Mumisitigt publinted an 30 Alarchs 2028,
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iz nob relidble 1o conuai the menbenhip: The mobile
des ane suceph e t differons omichs 15) wiien these whe
nmmw:mmnqﬁmﬂumﬁmm
en the makme of aftack  thiy imnges frum  pasive
ey sdraping b0 w2 ot batlery drainieg, Some more ittecks
are (hete whiich i 1 doa tempering and knffic snalysis
frongh eavesdispping in genersd, (he avscikers mulnly
Wmﬁwﬂﬂﬂmﬁhmmﬂm
culisustion, battcry dnaltiing =nd data musipaiaons et
Fhired 6 the mide of iitach, Hey aer cteporized a5 extermal
ode atucks g miemal mole measks [§] The fumet
siacks gomcentmts om e manipulation ol pooting
miormation tha .w:qmu:betmmﬂkuhhh'
network They bijcs cmomtinil data ard 0y 1o disnurh the
arigatul belavios ol network. An exmmple for wuch kind of
whiek iy wormehods aack {WHA ) in which s minising keop i
cetablishied by the cresthon of 3 apde, Next, the
imbernal ettscks sy tapd ot commpruniising sl
pades. Thaty dietndeute files date amd Wy o dieupt the data
Pow. Syhil anaci, gayheds sl I‘hd blackhole uitazk are
the bes exsmples o sxch b of ateacie

Wormbiale sitechs are the mbnel severs and sophisticated
security theeals b the MANET muting promcols whene
maligious podes W= plwoel sategcally 10 dotont de
potwirk, pOREy wd lunsd packets selictively vsing the
false esubbished s [7] 2] Wennbole Jefection and
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ey iul-Hew
retwark in whichnode mobiiiy enste. Diie to thiv fleabilin: maty
thiwds can ecour I The roulisg. Se, in anfir o
eiifress thay, she perfamsnce of 105 should g Imprevied v
this poper. 3 methodelagy iv propesed, based o Mochine
Learning{ ML} algorithin in rerme of sceurogy and desaotian
rute for 108 ipeociation for TORA rosting protocdl,

Key Words: MANET, Support Vector Maching, Intousion
Datection Systern, TORA [Tomnporally. Grdered. Routing
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LINTRODUCTION

1D i to detect ibe sttack befors the msleivus ooles]
caligns ceeurity shreat 1o (e networklt fooks mio
monitoring dececiing and potifying xpects The Blaglchale
artack i3 the most alfected type oo MARETS. Usage ol 20
anoinaly DS protects the metwork frum Black hole attark
wAiththehelpol Machine Learning sigorithm SVM

' 1.1 Malicious Node(s) causing Blaclk hole attack
in TORA Routing Protocol.

Hlack hole attack is bae of thie major avineks in MANET=
Maliclous Noda(s) causing this assack on MANET security
has the data vieSeurve odé, Degiination node anl
Nelghbouring node. The saurce node sends 3 QY (Query
Packet] to it neighbouriig nades to swirch for the reute
destination However, biack hule node sendi 2 Falow' rouite
reply to the soarve pedy peaulting pachut loss which wil
degrade the purtunmnee of the npetwerk In order to
prevent this the pesfarmane of the 108 shoudid be
{mprovised with machine kearilesg algowithum by detecting

the malicious nodey)

I‘I _.--‘I_.‘ ] I:
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Fig(1) : Malickous wodi Causling Dlack bole Attack
2. RELATED WORK

Kwiist Hiai Lis etal Proposed two modifications 1o
improve TORA using @ notwork locatee=tidh appreach and
seloctive node  pasticipption  wppronin The Metwork
tocalization 3ppeeal i inltializes s weintmns » jocalized
plirtion of tia enure oeswark whik sne seloetive node
parsicipation sppeoach solects & sutsed of nodes W
participate as part of the nstwork

Pooja Rand etal [n Uiy pager, tha proder tion against dual
sy has breen presested Tir BHA 2 THA by using the
comerpt of Artilicsd Newral Nutwitit IANN] s a desp
jonrmiag algritfio sl wirh the swir -haged Artificsal
Ber Gelom  (ABC) wptication  ledialges  The
porformanie of the syste Bas Desss icivased by the
sedeqtion of spprop ate and best wades S data packets
FramEEmiEslon

Shiwets Pandey Lol The propesod srprmsch wses. the
Atlificual neveal nctwork |ANN| il dic Sdp Vegar
Maciaie (SVM) foe the discovery of e bk hoke sizacks =
e network, The resslts are Sl oot bulwieen the black
hole ADDV and the setwity mecliidison thut was
provided ax the Seowre ADDY [SALDY) shows an
impeavement iz eiergy consmplion of SATIN
theoughput of BRARKSws. packet delivery ratio of $2.91%
. Evo Edetay of about 372 Tms

Indirn N etal Propesed Acomaly bised Intrusion
ditection tehusigue wsing the S0OM clid chtion methed
provides higher detection fate B ocher anamaly
deteition mecherd. s ancoaly:based mtrrsm devectiss
pos hidaues arer bised on statisticat data fhy pan pesulk in
falye pusitive [dentification af Hori | pattern as an
st This fulse ideantification ol benign bohavior as
abnarmal cam resuilt bt isasdation of non-malicious node a4
mabicio s, thizs iy resalt in pa U oy of the network

Sunlkarxnarayanan $ vt al proposel RSA ulgerithm in
mtrusian, dedctiva system b MANET, le sucevsshully
ienitifes dhie wrallejoms mudels) 2l ceviits shivw that
secity I8 methd fnprovises gucicr didibe ate 0
jiresince of iriciins noda{a)

Sufivira L ot o L alebil pagner fhir spjaoi improves the
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SUHE Moulatl, ** Dr. Syed Umar
= Kamrwrcd Sbolber, * ¥ !
Depavimeat af Compurer Science, Faculty of Computing & hformation Technology (Compuitar Sclance) Himulcyan
1 mireraliy, Nemsgar

-—
——

ABSTRACT:

In o yingle experiment, wllizing Microvrray. Technolagy, one may exavine the fiection of thawsands of genes
simudbanenaly. Medical diugrastics. drug development, and hiomedical reserch all rely on miCrOarTays.
Numersus coples aof a single DNA sequence sy be foumd In every single one of the microgrra)’s mony
thowsands of locarians. There are three sheps tu the wicroarray iimage amalysis process: gridding.
segmensation, and extraction of informotion for data). Dita from microareay image andlysis may be wvd 10
classifi and idemtify differentiolly expreived genes by oreoting spol meirics frome spod intensities. Each spot’s
instersity shows the gene's expression level Muldl-jeatere clistering techniques for microgrray imoge
segmariation are presented in thiy study, witich exparnts e single-featire (pueel inreriiy) k-means clustering
approach fo mulliple featteres. Mulil-feanire clusiering methads are more efficient than simgle-peatire k-mearns
clustering algorithme in sisig the spot orea, therchy gaueraiing mors accurate expressicm-riti resulls.

Keywoeds: Imuge processing, Microarray lnn ge Avlysiv, Mudti-feature Clustering methods

1. INTRODUCTION:

Microarray image processing relies heavily un pictuie segmentstion in onder to concurrently capture
the emotions of individual spots. Distwbances may affect the performance of modorn clustering
based segmentation algorithms, In ordet w0 tedl aith this issue and enhance the precision of
scgmentation, several modifications are tuds by dw rapid and basic clustering algorithms in this
study. Microarray image segmentation relics waly oo pixel intznsity information when performing
clustering procedurcs. Nevertheless, in the micioarmy inage seamentation process, depending on
where & pixel is located and how close it Is 10 14 neighboe’s median values, the clustering and
segmentation results will differ. Numerous fe Lin-clustering algorithms were developed as a result
of this finding, For microarry image segil. taon, k-neans clustering with  single feature (pixel
intensity) may be improved using the multiple lesture clustering algorithms diseussed in this paper.
Clustering slgorithms are the primary fosus of ihis ivestigation, They don't need a starting condition
of pixels and don't require any POST-PrOCEsing supes diose algorithms aren't restricted to a certain size
and form of spot. These algorithms wen wreuled ouly using information about the pixel intensities
(one feature). Microamay image SERITC s, b o di iy lekies Tlo gecount not just the brightness of
individual pixels, but also their distance fiom the i intensity of the pixels around them, all of
which have an effect on the fimal result. L's Gitical 10w feature selection when dealing with huge
datasets that include o significant numbed I featuies ad metnivs. A fraction of the components could
include the high point of characteristion, wad they wag it corrupt the execution and imgpair the many-
cided computational quality of the setwor.«. S llw L1k deney may be increased by the selection of

10
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Image Analysis
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Abstract;

By sdopting Microsrray Technology, in a single siudy one may analyse the function of
thousands of genes in parallel, Microarmays are utilised in different applications including
illness diagnostics, medication develupment and bic-medical rescarch. A Microarmay picture
has thousands of spots and cach of the spot contains multiple coples of one DNA sequence.
The analysis of miceoarray picture is dome in three suges: gridding. segmentation and
information extraction. The microarray image analysis takes the spot intensity data as input
and provides the spot metrics as output which ure utilised in categorization and identification
of differentially expressed genes. The infensity of cach area shows the expression jevel of the
given gene, Generally, clustering methods are employed for the segmentation of microarray
pictures. These slgorithms have the benefits that they are not bound to a certain spot size and
form, does not need an initial state of pincls and have ho requirement for post-processing.
These methods have been buill based on the Knowledge about the intensities of the pixels
solely. Clustering algorithm such as K-nwans, |uzy c-means etc,, has been utilised in the
literature, The basic prerequisite for every clastaring technigue is the number of clusters K.
Estimating the value of K is challenging assigniment with given data. This work introduces
adaptive data clustering algorithms which uchves sppropriate scgmentation results with casy
operation and eliminates the imeractive input K (number of clusters) value for segmentation
of microarray picture. The qualitative aind guantitative findings reveal that adaptive data
clustering algorithms are more effective duin standard  datu clostering algorithms in
segmenting the spot region, thereby proviling more accumte expression-ratio.

Keywords: Image processing, Microunis Inage Aualysis, Clustering methods
1. INTRODUCTION: ’

Eﬁf“ﬂ il‘llﬂrﬁhﬂﬂ“ functions ane 1,.'|1'||,'Ii-u}¢|.| bl ased weCinpasition of the Fiﬂ.ﬂl‘l‘: in this paper
1o show a noise reduction approach w.c.s 1+ i wslonal Empirical Mode Decomposition
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Abstract;

Erythemato-Squamous Disease (ESD) i une of U conamon skin diseases, In machine learning,
the current trends are focusing on awlom s of lealth care, agriculture, and manufacturing
domains, The proposed system automates b iy Hmato-Squamous Disease (ESD) to help the
skin doctors for identification of skin liscases casily, In this paper, the system utilizes the
dataset that is freely available at the L'Cl 12jamt v, Which contains 34 features, which takes
high computation time for determining the disease. To overcome this problem, the proposed
sysiem performs dimensionality reduction by identifying the importamt features and the
selection of important ateributes plays a vital roke in the detection of class labels of the disease.
The datasct contains 6 classes, multi-ciass piubions 1o Multi-class problems, the best features
are identified using an enhanced 1 <o dlguriban iy combination with recursive elimination
feature, an embedded method 1o desiyt . tobust systea. The pipeling algorithm has sequenced §
different types of classifiers Logitic Regioswn,, K1 illi-Layer Perceptron, CART, Random
Forest, and Gradient Boost Algorithin.

Keywords: Enhanced Plpelined Feuttue Selocon e, Rondom Forest, Recursive Elimination
Fearure

L NTRODUCTION

The propased system is mainly corcenied with dimensionulity reduction which is sometimes
referred (o as “Festure Selection”, In the existi g studwes, there
aperations. According to maching keur. 'z
categorics as shown in figerel,

are various ways to perform these
sl s, the feature selection ks divided mto 3

1631]
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Abstract:
Erythemato-Squamaus Diseqse (ESDY is one of the common skin disenses. In machine leaming.
the currenl trends are focusing on automation of health care, agricultire, and munufacturing
domains. The proposed svstem automates the Enthemato-Squamous Disease (ESD) to help the
skin doctors for identification of skin diseates casily. In this paper, the system utilizes the
dataset that is freely available at the UCT repository, which contains 34 features, which takes
high' computation time for delermining the disense. To overcome this probiem, the proposed
system performs dimensionallty reduction by identifying the imponant features and the
seleetion of imporiant attributes plays oo vitel role in the detection of class libels of the disease.
The dataset contains 6 classes. nulti=class problem. In Multi-class problems, the best features
arc entifled using on enhanced pipeline algorithm in combination with recursive elimination
feature, an embedded method to design a robust system. The pipeline nlgorithm has sequenced §
different types of classifiers Logatic Regression, Multi-Layer Perceptron. CART. Random
Forest, and Gradient Boost Algorithm

Keywords: Enbarced Pipelined Feature Selection, Random Forest, Reewrsive Elindnetion
Fazrnne

L INFRODUCTION

The proposed system s malnly concerned with dinensionality reduction which is SOTCLimeEs
referred f0 as “Feature Setection” In ihe existing studies, there are various ways to performy

operations. Accarding te mnchine learning mec hansms. the Rl 2 i by
- ARRCARIEEe ure selection is div -
categorics as shown in figure! ided into 3
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Abspract—Modienl aren fogvied v anlomsting sbio ramees
detectinn ufier i pundemic era of “Momkay 1ox”. Previow
works progessd ANN mechamivms b classily the type af abds
caneer, [irwever, 2l thoe midels implemtent bayers of ANN =il
standard pstimetor compoments ke hidden layers imphemenied
the Hel w acirvation lemetlon, seversl arereas s geoecally
er of two and orhors, bt (hese valies are net sheays
porfest. Few resedrebers implemented aplimisation leehaigees
fir tuoing the extimatons of AL algorithms, bet wll these
mec hamivms rogaine mere resaarees sl don’s guaomnee (e e
withues for eueh eslimator. The proposed methiod analyses ol the

1

& prokatittiy; watve Baye o bayesian
aprimrizaion prd vemech opmiarion sechmige s
I INTRODUCTION

Mol researchers utilize michine learning o identily shin
citoors bul suffer from overfiiting amd b reowos
consumplion. The problem can be solved oing srtificial
neural networks, bt traditional netwarks become somplicalod

cusomize the paramcters of the octwork by porfurming
"Hyper Paramatinization”.

Hyperparumetes wing is requited for behavivural coatrol
of the machine=leurning mede {11]. Hyperparsnseton con bhe
conflgired difforently for cach mechine-lemning madcd. Our
eapeciod model parsmelers Wil yishd fess-tha. Kesl ouliomies
if the hy we nol uppeopristcly weaked
optimbse the sk mction | 12], This implies that our moedd
has furiher Whee busliding a model bvm a partul
dataset, hyper-tuning [dentifies the poteiitial oplimul sy ul
hypetparameion. A sipghe frasmmy task exevuliss several wialy
for hyperparamcier tweaking. The task of by eher
weiking  ivelves  melm-optimbmiion 27 T
hyperparameter tumer produces the hyperparimclet setling,
those results in the best-performing mode! wfior ELTAC Y T
varkeay hyperparameter dettings. By omployieg the akgartham
and the deflnsd lmits of liyporparameton, h;f;uwm{‘f
iming s muliiple reining seakony o0 soud ilawd o
detcemine which model version i the best

A Myper Parosster Tindng
The aceurucy of models for maching lewning can be
significantly ihcreased by wing hyperparamene adiusmces,

“"""-ﬂu‘uﬂﬂw

Hyperparineter  tuning  in  identifying @ ﬂulkcﬂm of
Wﬁymﬂmwﬁﬁhﬁrnyﬂaﬂ-mﬁ
mﬂmﬁﬁuﬂhnﬂluﬂdahﬂiﬁuhuyﬁmufmm
model’s efliciency is muximized by employing that coliection
of hyperpirameicrs. which minimizes & presct loss function
and produces better resulis with fewer émors, To e an
Exbuustive Grid Search in Scikit Leurn s o well-known and
conventional ethod Kir hyperparsmeter tweaking |13 Fvery
permutation of each collection of i3 tested
iming this provedure. This allows us to locate the
Mﬂﬂluhﬂmullﬁhkﬂhﬂcmﬁi mﬁimr tiiis
approach mes (et overy permutation in the grid swe, W
iypieally conyimes mone computer resources and requins a
loag time to ren. Multiplication of all the varibles will
determine the size of the porameter grid, Each time a random
collection  of  hyperpurumeters & osed, the  models
s recorded. After multiple repetitions, it returms
to (et riitare with the most significant outcome.
& Tiper af Hrper Nuning

lirespective of the type of machine aid deop leaming
mudcls, these tuping algorithms help achieve the minimum
ervor rale with i feurning rate.

l) Grid searcl Grid search optimimtion takes much thmo
1o cosiipute every pusiible combsknation of estimators, Suppose
we huve 1w paramieiers loe the ANN In which
pecsumcter| e be extimatnd in X ways, and puramebir-3 e
he eatinaded in ¥ ways. The wystom needs X into Y ways to
apply grid scurch for Whis type of nowrs) petwork. So this can
b clalemed 33 an exhaustive search.

2 Ramlon search: Raodom search oty checks some
puseiile cutlmated values [14) 1t rendomly nelects u few
vl from cach parumetor, o thiy will reduce the muniher of
il conbnaiion. 54 i g et s
posishls 5. S this tuni j
the bewt values. * et

& Suceestive hatving The SHA. (Successive
Algoriehin algorithm can opthmiee l!wu;uumm Hm
Prllvammad handits challenges. ‘The algurithm's pelmary gl
1o comesaly deventaiine ti bisst i within 8 sirit bodger, &
sumibrainad e oF reiodnce 1] The algorithm consistently
svaluies cach wmungement The weskest performmes are
el ot e conclusion of each rouml. Thy
nw-‘fsi bl wmil anly ane configurstion la lafl, with the
Fermitining canfigurations being examined twice s mich s in

GiRiPage
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A Tuned Stacking Algorithm to Detect ) |
Skin Cancer Using Multi-classification | g‘i
Algorithms
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I Introduction

The power of ensemble mechanisms lies in their strengthening the unity among the
poorty resulted slgorithms. It strongly believes that combining weak models can
mm mare r:liihr_-: results than traditional approsches, Any machine leaming

on the voncept of combining the algorithims, the classification of ensemble models
is represented in Fig, |,
mhlmﬁmﬁmhﬂww. in which it learns the
features from individual algorithms sepurately and in pasallel. The major focus of the
bagging algorithms is 1o reduce the variance of the imode] and it also tnes to educe
the error rate by wking the mean vildue of the obiained results. Boosting is also a
pracess of combining the homogenous ulgocithings but it consinders the algorithms in
sequEnce. ines mrﬂuu&hﬁmﬂ.uﬂmmﬂmj&:wﬁu vinasce value
as low us possibile. Stacking provides s chance (o integraie heterogencous ilgorithms
ity which parts of the problem grab stiove atiention tha civering the entine problem

R Dews (23)
Department of CSE, Methodivi College of Baguering & Techiology. Hyderubod, Telangana,
India

& gl sheiomodera 9 ol o

G. Nanuamha
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el sl W 2! oo

O The Aulbiss), wisder evctusie: laenie ¥ Sprimger Niwuee Singapons Pre | ad p 1kd} (1]
R. ). Kunonse o wl. s ), oo v fiinl H.t—!i'-m;‘mtrrnnkm"u 40, Levtiwe Notes
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Absiract

Generative Adversanal Networks (GANs) have revolutionized the ficld of machine leaming and
antificial mtelligence by proveding 2 powerful framework for generating realistic and high-quality
E syothetic data. GANs consist of two networks, a penerator that produces synthetic data and a
discriminator that distinguishes between the synthetic dats and real duta. The 1wo networks are trained
together in & game-theoretic seiting, where the generalor tries to produce synthictic dota that is similar
to the real data, while the discriminator tries to distinguish between the two,
This paper provides a deep exposition of GAN and its applications, starting with the basics of GANs,
their architecture, and how they work. We then discuss the training process of GAN, the challenges
assovialed with 1, and the techniques used to address these issues. We also desenbe the different
vanants of GANs, including conditionul GAN, progressive GAN, and style-based GAN, and their
applications,
Next, we provide a comprehensive overview of the vanous domains where GANs have been
successfully apphied, such &5 image and video synthesis, text gencration, and music compasition. We
discuss the potentinl future direchions of GANs and ther appiications, mcluding rescarch areas that
need fumher investugation.
Finally, we haghlight the challenges and limitations associated with GANs, such us mode collupse,
vanishing gradients, and instability, and the ethical and legal 1ssues associated with their applications,
We conclude by summarizing the key points of the paper and highlighting the potential of GANS as
a 1ol for genersting realistic and high-quality synthetio data
Keywords: Genemtive Adversarial Networks, Deep leaming, Newral networks, Unsupervised
. learning, Data synthesis, Mode collapse, Training stability, Hyper parameter tuning. Evaluation
mictrics, Data quality and quantity, Generalization

1. Tmtroduction

Generative Adversarial Networks (GANs) are a type of neural network srehitecture that has gained
significani attention in the field of artificial mtelligence and machine learming over the past few years.
GANs have shown remarkable success in generating high-guality synthetic dats that can be used for
a vanicty of spplications, including image sod video synthesis, et generstion, and music
compasition, among Gthers,

CiANs consist of two networks, 3 gencrstor and a discriminator, which are trained together in o gume-
theoretic setting. The generator is responsible for producing synthetic datu (bt is similie 1o the real
date, while the discriminator is trained 1o distinguish between the synthetic dita and the rea) dats. The
two networks are trmned in n.;a ndversaril manner, where the generator tries 1o fool the diserimimator

pmduc'ng i}'ﬁﬂ]ﬁﬁ:‘. dain i 15 midistingunshable from the real dsta, while Somnn i

Emmﬂy clasmfy the l.r:cﬂmm t:ﬂdedrﬂl ﬂd::‘bﬂ UG- Ghpeoiamrtties
The success of GANS can be attriblited 1o their ability to generate high-quality synthsetic data that can
be used in a vanety of applications. The synthetic dats genersted by GANE-ti:nn b used 1o augment
existing data scts, perform data imputation, and generate new dats sets that can be usad for training

ﬂ
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Abstract

G‘.“;c';"i‘ Adversarial Networks (GANs) have revolutionized the fichd of machine fearming and
. intelligence by providing a powerful framework flar generating realistic and high-quality
symhetic data. GANs consist of two networks, a genenitor that produces synthetic data and a
discriminator that distinguishes between the synthetic data and real data. The two networks are trined
‘. together in a game-theoretic setting, whete the generator tries to produce synthetic data that s similar
t the real data, while the discriminator tries 1o distinguish between the two.

This paper provides a deep exposition of GAN and fts applications, starting with the basics of GANS,
their architecture, and how they work. We then discuss the training process of GAN, the challenges
associated with i, and the techniques used 10 address these issues. We also describe the different
variants of GANs, including conditional GAN, progressive GAN, and style-hased GAN, and their
applications.

Next, we pravide 3 comprehensive overview of the various domains where GANs have been
siccesstully applied, such as image and video synthesis, text generation, and music composition. We
discuss the potential future directions of GANs and their applications, including research areas that
need further investigation.

Finally, we highlight the challenges and limitations associared with GANS, such a¢ tnode collapse,
vanishing gradients, and instability, and the cthical and legal issues associated with their applications.
We conclude by summarizing the key points of the paper and highlighting the potential of GANS as
2 tool for generating realistic and high-quality synthetic data.

Keywords: Generative Adversarial Networks, Deep leaming, Newral networks, Unsuperyised
learning

“ Data synthesis, Mode collupse, Training stability, Hyper parameter tuning, Evaluation metrics, Data
quality and quantity, Ceneralization

L Introduction : _ _
Cienerative Adversarial Networks (GANs) are a type of neural network architocture that has gained

significant attention in the field of artificial intelligence and maching learming over the past few years.
GANSs have shown remarkable success in generating high-guality synihetic dota that can be used for
a variety of applications, including image and video synthesis, text geoeration. and music
composition, smong others. .

GANs consist of two nctworks, a generator and a discrim inator, which are trained together in a game-
theoretic setting. The generator is responsible Rur producing synthetic dara that s similar o the real
data, while the discriminator is trained 1o distinguish between the synihetic duta and the real date. The
two networks are troined in an adversarial manner, where the generutor trivs 1o fool the discriminator
by producing synthetic data that is indistinguishable from the real data, while the discriminator tries
to correctly classify the synthetic and mld:l::. L

The sutcess of GANS can be attributed to their ability to generate high-quality synthetic dati that can
he used in n variety of applications. The synthetic data generuted by GANs can he bsed to sugmesnt

e ——————— o ———
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Abstrack In the recert past, the solar photovotlaie (PY) system has stnerged as the most promising
source of alternative enerygy, This solar PV system suffers from sm unayiideble phenamenon due to
the {fuctuating environmental conditicns. If hes nonlinearity n -V curves, which reduces the out-
put efficiency. Hence, the optimum maximum power point (MPP) extraction of the FV syster s
difficult tnachieve, Themfore, for maximmzing the power output af Py Systems, A Masdrm power
pomnt tracking (MPFT! mechanism, which is a control algorithm thar can constantly track the MI'P
dudng operation is required. Howewer. choosing 2 suitable MPPT technigue might be confusing
because coch method haz i own set of advantages and disod vantages [Tenee, o proper review of
thess methods iz essential. In this paper, a state=of-the-art review on vanous MEET fechnigues hased
oty their classifications, such as offline, enline, and hybrid techrdgues under uniformn-and tenuni-
torm trradiances, is presented. In companson to offline and gnline MPPT methods, intelligent MTPT
techmigues have better tracking accuracy-and tacking efficiency with less steady stats esrillations,
Unlike orline and offline t2chriques, intelligent methode track the global MPP under sartal shade
conditicois. This revics papor will be a wseful ressurce for researchors, @5 wall as practemg eng-
nearg, o pave the way for additional research and developmaent in (he MPPT field,

Keywords: photovoltaic system; maximum power point nonlinearity; hybod technigues

L. Introduction
LI Motivgtion and [ncitement

Zolar energy has become the most popular renewable cpergy source, sinca itcan be
used in any location and 15 available every dav. Because of s simple siructure, low pol-
lutivn, Jow orno carbon greenhouse eimissions, and low meintenance costs, ithas bacome
a dominant renewable souree [1]. Solar power (8 curremtly the world's preferred alterna-
tive energy source [2]. Nonetheless, the solar FV svetem suffers from the unavoidable
problem of current and veltage nonlinearity, which ocrurs primarily n partially shaded
conditions (P3C). In general, PV systems have a unique operating point where the power
iz at its maximurm, Hence, the PV system nieeds to operate at this poinl-to harvest the
maximuen efficiency [3]. For maximizing cutput poveer under all abnormal conditions,
the TV gvstem takes aceount of the MT'PT mechanism.
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Abstract:i- Conventional Moor cleaning cquipment is
most commonly found in afrperts, train platforms,
hospluals, bus stops, shopping moalls, and o varlery of
other comméereial settings. These devices  requirve
electrical onergy to operate and are not wser-friendly.
Around India, particularly during the summer, there is a
power outage, and most floor ¢leaning machines are
ineétiective 08 a result, particulariy arvand buos stops, As
& resull. there 5 o need to desipn low-cost, nsee-Triendly
floor cleaning machines. In this project, we will crease
solar-powercd molile floor cleaning equipment thar may
be used =g an alternative (o raditlonal oor cleaning
machines. Because of the high cost of manpower, time,
effort, and afferdability, owtomated (loor cleaning
devices have been widely employed in  developing
comntries for many years. This abstract s based on onr
cregtive cuncept to desion, develop, and manufacture a
semi-antomatic  solar-powered mobile floor  cleaning
meaching that will rom om  solar ¢nergy. mobile
communication, hattery power, or cleciricity. A semi-
automatic flopr cleaning machine will be created with
basic considerations  {or  less  energy  consumption,
maching and operating eost redoction, reduction of
human effort, environmental friendliness, and ense of
use in mind. The project's foundation is the wilisation of
regewable energy, which is nbundant in most nations.
has a low environmental impact, and is simple to baild
on & comooercial seale in the futare.

Keywords:— Sensors, controllers, solar energy, and a floor
cleaning mechanizm,

L INTRODUCTION

Conventional floor cleaning  egupraent 5 most
commaonly found 0 arpests, train pleiforms, hospitals, bus
stops, shopping malls, and a variety of other commercial
settings. These devices require elecirieal ensrgy 10 opernte
md ‘are mol user-fendly[l]. Around India; pardculorly
during the sumener, thers is.a power outage. and most Jogr
cloyning machines are motfective as a resolt, particularly
around bus stops, As o result. there i3 2 need ta design low-
coel, user-friendly Aoor cleamng mechines, In this project.
we will create selar-powered mobile floor  clzaning
equipmient thot wigy be used ax an sltemative to eaditional
floor cleaning machines. Becanse of the high cost of
manpower, time, efforl, and affordability, sutomated floor
cleaning devices have been widely employed i develaping
cauntries for many years,

DISETIIAPRITI0

(leaning may appear to be 2 simple task, bur having 3
clesn, elutier-fies Toving arep hue betn linked (o numecrous
fovourable outcomss. mech as being free of dizease ane
allergies. Clesning is & necessary tosk in almosh every
lecasion. This s sometimes easy and somenmes challenging
because corfain siies have g Qoo sustbees (hat Tequire nere
than one person o clean, s0 we needad some way ©
compensile Fur thiz prublem.[2]
Robotic cleaners Have received significamt attention
robatics reserrch in recent years beeause of therr usefulness
in assistmg humans o floor elesning applications ot homes,
hotgly, restmurants, workplaces, hospitals,  workshops,
waichouses, -and  universitics, smang  other  pleces,
Essentially, robotic cleaners are defined by thelr desning
abulities, such as Soor mopping. dry vacoum cleamng, and so
on. Some devices rely on simple obsiacle avpidance using
iilisred sensors, whesens others ely on lages mapping. Bach
clezning and oparstion mechanssm i robotic floor cleaners
hags e own  s# of  benelis  und  drtwboacks [3]
Fally sutometic snd senu-amomatic mochines sce both
expensive and hesvyweights oo the market As o resolt of
focusing on both weighl amd cost, they are out of resch for
many peophe, including the arganising committzes of holels,
hospilals, and hosrels: As & reault, there iz 8 noed to desim
and bwild & flpor cleaning machine that is boll simple to use
ang cost-etfective. This machine @ simple to uss, snd nod
only does it save time and money when cleaning. The cest of
maintenan s iy likewise refanively low.[3]

1L LITERATURE SURVEY

A solw-powered floor clesming machine, "AFEASH
MAGTODE (2017), He has crested 2 solar-powered cleaning
systern. Me employed o photovoliie panel 1o transform
enccgy particies {photons] into elecirichy, He powers his
cleaning  machine  with  (his  clean  epergy.[4]
According to M. Banfif Komer (2016), "regulem floor
clesning machines age most commonly wsed as & part of
amoplane torminal singes, salwey slages, healing cenlres,
transporiation slends, and shapping centres, az well a5 in
mumerous other business ploces." These devices require sn
electrical current to furction apd sre difficalt to ose. In Indio,
particutarty during the summer, there 5.3 comtrol emcrzenoy,
and the vast majority af floor cleoning machines are nat weed
effectively ag & resull, perticulacly in trangn stands. The foor
cleaning machine was demonstrated and investipated in this
study using proper, financially accessible programming, We
cam see from the resincied componeni analysis that the
emation of worry in the physicallv pecformed floor ¢leaning
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Abstract:- In India, more than 60 percent of the people
works ln agricolture a5 thelr malo job. Due (o2 growing
Inel of workers. there is now more interest in developing
robois and other self~driving cars for use in agricolinre,
A robot called n "agriculture robot" has been mode to
reduce the ampunt of work farmers have o do and to
speéd up and improve the quality of their work. The goal
of the proposed system is i make n muldporpose
autonomous agricultural robotic vehicle that can be
controlled through Blueteoth. This vehicle counld be used
for sowing sccds, cutting grass, ploughing. detecting soll
meisture, spraying pesticides, nond deteeting leafl disenases
with a Regpherry P oand sogeesting what kind of
postivides should be used for that disense. Autonomous
cars are wsed &0 that people don't have to do as much
work, This leads to a higher vield and better use of
TEFOUTCES,

Keaywords: Rasplerey Fi Arvdwina Uns Mini, Conirellers,
Solar Energy.

L INTRODUCTION

Agriculturedg the backbone of [ndis. India s now the
worifl's: seoond-largesr agricultomsl produet producer, The
agriculiural apecial vehiele field is gradunlly expanding its
manulthchiring, Grewing inpit pritss, o paucity of qualifisd
workers, a scarcity of water restiitees, and crop monitoring
are all eriticenl chullenges in Indis's uggiculiurel economy,
Aurometion techrnologies have been used i ggriculmre o
nddress these concemns. The agnealnual censos provides
critics| information aboul the distmbution of land ownership
iR G Coluttry,

Acvording ‘1o the census, the mujarity of farmers hofd less
thiin one heclare of lmd. This 15 mme of the most serious
drewlacls of zericultoral mechaw{sstion in India Vehicles
are befng buill for s vadery ol operanons, including
plouglme. =eed plantmg. levelling. waier sproying, and
prags curling. These tasks have yer o be achieved with a
single vehicle, The robots in this project are meant to focus
effectively and do wmsks mdependently. The proposed design
emiplovs @ vehiele 1o do duties such slovghing, sowing, grass
cutting. pesticide spraying. bnd detecting and recommanding
pesticides for leaf dissase. These respongibiliies are
consghdated and carreed out o mngle vehiole. Farmers

INMSRT2IMAY(0S2
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may reduce: sidrammental impect, prove aoturacy and
sfficisncy. and manags individual planis in novel ways by
manilgring forms 24 hours o day, seven days 4 week
Becauge the copacity to replace human operiiors. provides
cost-cHective solubons with a lngh em oo myestment,
ingtrumental robotics applications are expanding every day
to encompass new disciplines. Thig g espscially tropostant
when the jobs ihat mwst' be done pose a rzk o ihe
employees’ safery or Lealth, or wien robots wliow for more
congervalive comoerms. A8 aulongmons solutions  are
deployed, heavy chemical or pharmaceutical diswibutons,
mangre of foribizes spicaders. and other astivibes are
peiting more concsrmed,
However, the spnevltes] situstion is detaricvatmg, This 15
because of & lack of sutomsation. Furthermore, development
rediires coordindbon betwesn elecinical anel sepicultusal
professinnals

IL LITERATURE SUTRVEY

Vishny Prakash Korunakars et gl haouss & project
aimed ot creafing, implemenring, and t=5ting @ awogomous
multipurpoge vehiels capable of opevating in & sal,
efficiant, and cost-effective mvanner. This® zelf-driving
vehicle travels {loough crop Imes on agriculiussl property,
performing activitles thel are tiresome and/or dangerous to
farmers. It was frst outfined for spraying, bul altemative
confiziuations, such as a seeding, plug plarform to reach thie
Lighest portion of the plants to do verious jobs (pruning,
harvesting, etc.), and a troiler (o wansport the fruts, plants,
and crop waste, have also been builc

Burra Hymawvathi, | Haribaran, K Manidesp DV
Srikanth. snd others presont sn agiculiural muoltipurpose
robot project almed st designing, implementing, and testing
wn sutonomous mulnpurpose vehicle with efficiency and
economic gperations for tilling, sowing sesds, spraving
fertalisers, and sprinkling wuler sirnulisneousty, | rung on
solar power. i entirely automated. and can be utilised by o
single person in arid and semi-arid sreas. This vehicle goes
through the crop lines and compleres tasks. decressing the
need for personal infervention.

Chetan Patll, Vighal Deshrukh, Shaiteah Deshrld,
Govind Rai. Parag Bule, and ofhers: creais & robot capable
of zutonomons ploughing, seed destribuning, and pesticide
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= ABSTRACT-The power for a standard electric tricyels nsed for transportation comes from 2 battery, which can lose power
after a cerlain arsount of time. In this regard, the standard tieyale in the proposed eopcept will have a hattery that will be charged
by zolar pansls mounded on & stand on the rear of the ldeyele, A solac-based renewable ensrey solree is also uscd along with the
traditional charging mechaniem (o make a hybrid syetem. The propased incyete i more stable in braking turns becauso it has a
lower center of gruvity cowpared 1w o bicyele. The proposed moeyels has movernent 1 botl direcnionz, 1o, forward end reverse, for
disabled persans. The propased model wes validated using the finite element analysis approach in salid work for different palnts of
the frume and different types of loads. Also Eleciric motois have & grewt efficiency of opesaton, but they cremte u lot of hea
depending an the torgque and spzed they nead to run, Az a result, aneffective motor caoling sysem is required to keep the temperatwre
within restrictions. Although the coolant punip apd radistor fan io 3 convetitional motor liguid cooling system do an sfficient job,

they are-slso energy hogs. The FEA appronch was vsed to identify the maxinoum stress. displacement, and safety factors:

Eevwords: Salar Power, Butterv, Finite tlemont analysiz, solid work, tnoyels, BLDOC mator
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= LINTRODUCTION

Automobiles. buses, trama, and motoreycles sie all moodes of
trapsparration that have a number of negative congequences for
thair nsars and the environment, The expansa, gir pollutronand
health hazards associsted with these difficulues might all be
differeni[1] [2]. Agcorling to the Washingion Post, 13 hillion
people do nol have nccess to 2lectricily around the warld. This
i dué to the high cost of secideal sowrtes, which memy
countries: are unabie to offord e offer their citizens.
Furthermore, cur gxhaust conimbutes o or pellotion, which 15
harmful to the envirenment Furthesmore,, long-term pse of
aulemobiies, maloraveles, and various forms of public transi
will result in obesity due o the lack of activicy that these modes
of angporition provide. In fac, the: World  [Healih
Chrgamization csiimaics thal sbout 650 million individusls sie
obese. Bicyelists utilise their tricyeles 1o get from one polnt 1o
another all over the world, and maoy of them use ticyeles o
travel. Aca 1esull, Ii's evitical 1o device s method for thess bilears
o velge during feir long-distonce joumeys. As o regull,

developing ‘2 new clean, yenawable, and healthiar made of
ransportaiion 15 oome of lhe most pressing 1ssues  fhoing
enngers foday. As engineering smedents, we think that usng
selur energy and a dymame 1o power a hybrld (electic and
manusl} tricyele can be a cheap and sasy wav for people o g=t
mround on adaily bagig[3]

The Cental Mechanical Engineering Research [nstitute in
Falkytn designed i a3 an aliemnative (o s rickshaws powered
by IC engines. A solor-powered chavging system wos also
incomporsted inla the protobypeld]. Ooe shock sbsarber and g
flashlight were included in the suspension syaten: to malke night
time riding more comfordable. This could also be beneficial in
a fopgy or reiny emvironmen! f  improve wvisibility:
Additiomaily, (be back wheels could b driven manually oz by a
mator. The vehicle hed o meximum weight capacity of 200 kg
and & g speed of 13 k3]

The mujor drawback of conventionm! wheelchairs 1z their
chamrcteristic ferture of the necessity of manual opsration with
3 hapdheld rotary pedal [6] [7]. Hence, the eleciric wheelehals
wis mircduced 1o overcome the neeegsity of manial spetubon
with 8 handheld votary pedal. However, om akecttic wheslchalr
requires rechargeable batterics (o be operaled, snd s major
drawback of an electric wheelchair wehicls is ite incapability 1o
ravel lgnger dislances due o inadequale babiery life. In
addition, cdisabled people opemating the electric whaslehair
vehiche mey nol be alils w plug in the charger 0 rechgrge the
baeries. Hence, in this paper, @ three-whesler hybrid sleciric
vehicle based on solor energy s proposed.

Theseapproachey ipolude air coaling, liguid cooling, heat pipes,
md hybnd cuoling are some exnmples of these methods, Air

Wahsite: www.ijger. foresjournal.coin
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# ABSTRACT- The risc in environmental pollulion, domund for fossil fucls, md higher fuel cconomy vehicles has nused
cancerns about the creation of Gew and efficient irmnsperiation vehicles in recent days, These days, mos! developments in eleciric
vehicles conéeitraie on making the vehlcles mare plegsant w ride in, Nonelheless, (he smphasis now should be on snergy and 15
most efficient use. To do this, vou rst give your attention to the cngin of the sdomiobile. The answer to this problem may be
found in hybrid energy siorage sysiems (HESS). This work 5 concerned with the design and tmplementation of an effective enecgy
management system in elecine vebicles (EVs) equipped with an acnive HESS consistime of a battery and a super capecitor via the
incorporation of foad sharing inio this hybridization under 5 variery of load demand seenarios, To addeess the demands of high fsl
efficiency vehicles, sutothalive frme e focusing on the development of dizsel-engine operaled wehicles, eleciric vehicles, luel-
cell vebicles, plug-inielectrio velicles, and hybrid electiic vebicles. A Multi-input Biditectional Buck-Boost (MIB*) DC1C
converier 18 proposed m thig disseriation to provide o gresrer conversion taho 1o the imput DC voliage, The muln-mpur converier
recommended has fewer components and o smgler control method, making it rooce trustworthy and cost-effective, This converer
slag has bidirectional powsr flow fmeticnality, making it suitable [or charging the battery durfug regengrstive brilking in an elsutric
o hybrid vehicle. Three diffeient energy sources are used in the suggested tapology! 2 photovoitaic (PY) panel, a battery, and an
ullra-capacitor.

Keywords: Multi-input de-de comverter. Hybrid enerpy storsge systern (HESS), ultra-capaeiter (UC), BLDC motor.
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%1, INTRODUCTION

The main drawbecks of miernal combusiion engine-powesad
autos are rizing foel costs. poliutien issues, and fossil fuel
depletion. To address the sforeméntionsd challenges. the
sulomobile indostry has begon (@ demonstrate an intersst in
vehicles that use alisrnarive energy BouTces. As & resnit, eleciric

vehicles (EVs) and plug-in hybiid EVs we becoming.

incresgingly popular. Thas, edeigy Storage equipmen) sach 2z
batteries and ulma-cwpacilors can be used to convert tradihional
vehicubar systems into electric or hybrid elestric vehizle

Concerns shont emnronmental degradation have raised demand
fig nom-polluing and energy-efficient aulomebiles (Shive &

etal, 2002, Shine & Lin 2011). Becanse of the prowing demand
fior mon-polluling wehicles, the autamotive industey g
concentrating on the development of electric vehicles (EV), fust
gell vehicles (FUV), plog-in hybaid electric vehicles (PITEV),
PV interfseed electric vehicles, and hybrid electne vehicles
[MEV) {Emadi st 2], 2008, Daya et al. 2018, Kim 201 1), Amang
these, eleciric wehicles (EVs) and hybrid =lectric vehicles
(HEW ) offer a viable solution for reducing C02 enisswens and
fossil fuel consumption (Gao e b, 2007, Chau o al. 2008, bt
sl 2003} During accelertion, the EV and HEY use slactrical
ensrgy Lo complement the culput of snaniemal combustion (10)
engine, and during braking, the energy sunplied by the electric
mator igcestored[1] [2] [3] (4]

The fallawing criteria define the EY and HEVS capability: 1)
the ability to redwuce ke battery siorage units powes
consumpiion during acceleration. Z) The sysiem's abiliry 1o
recover clecincal epevgy lost duming bepkong, 3) the alifity to
zlindnme the IC Engine's perfect operation, and 43 (he capaciry
to produce eppugh fomque o fWhl demand, Reseorchers have
enme up with a lat of different wavs to make HEVs and EVe
more efficien and cheaper. Xiong =t al. (2008), Chan 2007, and
Bajashekara (2013) ere some of them[5),

To govers the power flow Fom ey 0 home and home 1o
vehicls, the smart controller has been connected to the status of

Wahsite: www.ijger. fores|journal .co.in
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Abstract

The matn purpose of this study is to investigate the influence of retrogression and re-aging post weld heat
treatment (RRA-PWHT) on potentiodynamic corrosion (PC) and stress corrosion cracking resistance {SCC)
of stir zone (57) of AA7075-T651 alloy butt jpints developed using friction stir welding (FSW). FSW was
employed to overcome the preblems m fusion welding of AAT075-TG51 alloy such as solidification cracking,

heat affected zone (HAZ) softening, grain coarsening, dissolution of strengthening precipitates and inferior
mechanical performance. The SZ of jeints were subjected to potentiodynamic corrosion test in 3 56wtk

NaCl solution. The circumferential nokch tensite (CNT) specimens were subjected to SCC test at various
conditions of axial stress level in 356wt NaCl solution, The microstructural features of butt joints 52 were
characterized using optical (OM), scanming electron (SEM) and transmission electron microscope (TEM),
The results disclosed that RRA-PWHT joints exhibited greater PC and SCC resistance compared to as-
welded joints. The threshold stéess level for the failure of CNT specimens of parent metal, as-welded joints
and RRA PWHT joints was 242 MPa, 175MPa and 198MPa, respectively. The threshold siress level of RRA
PWHT joints and as-welded joints is B1.81% and 72.31% of parent metal threshold stress level. It is
correlated to increase in vol® and coarsening of grain boundary precipitates with enrichment of copper at
the grain boundaries.
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ABSTRACT

Today, the field of air conditioning design is more technologically challenging than ever before. While dasign
innovations and product improvement promise slesker. more versatile. more powerful and more ensrgy-
efficisnt air conditioners, the challenge today lies in identifying the most appropriate products, for their
applicationathand. Indeed. today the emphasis is no more on understanding air conditioning “products” but on
criting "solutions” and not just solutions. but “rcustomized solutions" that suait specific needs Le.
heating/cooling or ventilation. To guantify the air distribution required plays 2 vital role in HVAC, Quantity of
air, which is evaluated from the heat zains/loss into the space need to be properly evaluated considering the
orientation if the building. type of glass/structure. occupancy and natureof work in the conditioned area. so is
the qiiantity-of air need ta be sxhansted for the design of duct and to exscute the flow analysis forthe same.

Reywords: HVAC Air Distribution, Duct Design Analysis:
L INTRODUCTION

Chilled water central air conditioning plant is more useful for large buildings comprising of = number of flaors.

It has the plant room where all the impertant units like the compresser, condenser. throttling valve and the
evaporator are housed. The etaparator is 3 chell and tube. On the tobe side the Freon fluid passzes at extremely
low tempersturs, while on the shell side the brins solution is passed. ARet passing through the evaporator, the
brine sclution gets chillsd and is pumped to the varicus alr Kandling units instalied at different Aoors of the
building, The air handling units comprise the cocling coil through which the chilled brine flows. and the blower.
The blower sucks Hot-return air from the room via ducts and blovws it over the coolifig coil. The cool air izthen
supplisd to the space to be cooled through the ducts. The brine solution which has ahsorbed the room heat
comes backto the evaporator, get= chilled and is again pumped back to the air handling unit.
[l. LITERATURE REVIEW

While mavinz heat via machinery to provide air conditioning iz a relatively modern Invention, the eosling of
buildings iz not. Wealthy ancient Romans circolated aqueduct water throush walls to cool their lumurious
houses,
The Znd century Chinese inventor Ding Huan of the Han Bynasty invented a rotary fan for air conditioning. with
seven wheels 3 m (10 R) in diameter and manually powered. In 747, Emperor Xuanzong of the Tang Dynasty
had the Cool Hall built in the imperial palace, which the Tang Yulin describes as having water-powered fan
wheels for air eonditioning as well as rizing jet stregms of water from fountain=. During the subzequent Sang
Dymasty {980-1279), vwritten sources mentionad the 2ir conditioning rotary fan 535 even more widely used.

III. METHODOLOGY
Estimation: of heating/cooling load may be done both E-20 method and wsing Carrier made hourly analysis
gragram (HAP)- zeffwire. Hourly Analysis Program (HAP) is 2 computer toel which assists engineers in
designing HVAC zyztemsz for providing sstimation for AC load for 2 given boilding or eccupancy, HAP is tio
tools in one: First it is z tool for estimating loads and designing systems. Second it |5 3 tool for simulating
building energy use and caloulating erergy costs. In this capacity it is useful for LEED®, schematic design and
deiziled desiogn energy costevaluations. HAP uses the ASHRAFE transfer function method for load caleulations
and detailed 8,760 hour-hy-hour simulation tachniques for the energy analysis,
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Abstract

Computational fluid dynamics (CFD) is a field of mechanical engineering for the analysis of fluid flows. heat tran
sier, and related phenomena, using computer simulations. CFD is a widely adopted methodology for.solving co
mplex problems in many areas of modern engineering. The merits of CFD are ihe development of new and impr
oved equipment and system designs. and optimizations are performed on existing equipment through simuiatio

n, leading to increased efficiency and reduced costs. However, in the biomedical sector, CFD are still emerging
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1. INTRODUCTION

Eleetric Discharge Machinmg (FDM). a machimine technique primarily applied to hard
metals; proves effective where traditional methods fall short Notably, EDM is applicable
onty to matenials exhibiting electneal conductvity [1-2]. State-of-the-art EDM machimery
enables precision cotting of ntricate angles, detailed contours, and cavities m hardened
steel, as well as challeneme metals like Tranmom, Hastelioy, Kovar, Inconel, and
ceramics. Walely emploved in the Tool and Die industry for mold-making. TM has
wereasingly - become  imtegral to crafhng prototype and produchon  components,
particularty 1n sectors such as serospace and elecirontes, where produciion guaniifies
remain hmisd[3] The EDM precess invelves reducing the distance betwesn oo
electrodes. caysing an increase m ihie electrical fisld's mntensity. When this surpasses the
wsniators strengih at certain poinis; a bregkdovwn oceurs;, allowing comeat (o flow
betwesn the electrodes and consequently removing material from both. After the cessation
of this flow (or mtenticnal intemruphon. dependine on the generator type), 2 fresh bgurd
mnsplater 15 typically introduced inte the anter-electrode volume [4-3] This serves to
remove sclid parhicles (debns) and restore the insulating properties of the insulater. The
process of introducing new hgmid insulator into the inter-electrode volume 5 commenly
referred to as fluships{6-7] Additionally, when the cumrent flow s interropted, a petential
difference between the two elecirodes 15 reset to 35 pre-breakdonm level This ensures
that a3 new breakdown of the Liguid insulator can ooour when the conditiohs are met
acainf3-10]

Wire Electrical Discharge Machiming (Wire EDM) 15 & pivotal manufacturme process
employing z siender wire elecirode to miricately shape conductive materials. Onisinating
m-the 1960s. this technique has bécome indispensable o diverse mdustries such &
moldmaking serospace, and autometive The inmygural commercially available wire
EDM machine surfaced i the Spvist Union in 1947, however, these early models were
limited in accuracy and applicable only to rodimentary shapes. The 19705 wimessed 2
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Abstract

The main objective of this investigation is to study the microstructure,
tensile properties and fracture toughness of friction stir welded (FSW)
butt joints of 10 mm thick AA7075-T651 plates. The microstructural
features of stir zone (SZ), thermos-mechanically affected zone (TMAZ),
heat affected zone (HAZ) were analyzed using optical microscopy
technique. The tensile properties were evaluated using smooth and
notch tensile specimens and compared to base metal properties, The
microhardness survey was done across the weld cross section and
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Abstract

The primary issue with the current water distribution network is the available head and necessary
guantity of water. Designing a new ar upgrading an existing WDN is needed to tackle such problerns
using software. Because of water shortages and pressure variations in Delhi, a small town in the city
has been chosen to assess the current WON using WATERGEMS VBI, This research aims to use
WATERGEMS VBi Lo assess the existing WON and make recommendations lor the current WDN to
meet current and Imminent demand. The obtained results confirmed that pressures, flow rate and
velocities in the pipes and Junctions are-insufficient to ghve encugh watet The established water
delivery network was then proposed to be modified to fulfil current and future demands. Inany
circurristances, a sufficient amount of water rnust be delivered to the user endpoint with sufficient
head and volume.
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Abstract

Land use/land cover change studies assist the administration in understanding on-the-ground
clrcumstances and taking the necessary steps to safequard and conserve soil and water resources.
The present research was conducted for the Rushikulya river basin In Odisha, utilising the Soll. and
Water Assessment Tool (SWAT) in conjunction with a Geographic Infermation System (GIS). The input
data characteristics necessary to perform the simulation of watershed parameters are a LU/ALC map,
meteorological data, precipitation data, discharge data, soil data, and slope data. For this study,
meteoralogical information from spanning the years 2000 to 2074 was utilised. The SWAT model
was used in this work that estimates the variation effects of LU/LC concern to Rushikulya River

Basin, The findings depict that the SWAT model shows excellent outcomes in runoff assessment with
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Modeling of water surface profile in non-prismatic compound channels
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ABSTRACT

Estirmatirg) the water surface elevation of river systems is one of the most complicated taskes in formdating bydraulic modets for
flood cantrol snd loodplan management. Conssquently, utillang samudation models to calibrate snd validate the expermental
date is crucial, HEC-RAS s ued to calibrate and wverify the water surface profiles for vanous coméerging comgpound chanmaets n
this Investigation. Based on experimiental dats for converging channels (g — 5%, 9°, and 12.38"), two distinct flow regimes were
evaluated for validation. The predicted water surface pofiles for two relative depths (f =025 and 0230 follow the same vani-
ational patterm o the experimental lndings znd are sligtly lower than the observed values, The MAPE for the simulsted and
expermeital results 15 less than 3%, indicating the predicted HEC-RAS value performance ahd accuracy, Therefore, our findings
imply that in the: case of non-riEmaic rvers, the proposed HEC-HAS models ate relishile for predicting water surface profiles
with & high genersilzation capacity and do not exhibit overttainin:. However, e results demonstrated that numerous vaiabies
impacting the water surface profile should be carefully consldersd since his would norease fie disparities between HEC-RAS
and experimental dats

Key words: compound channel, convenang foodplains, HEC-HAS moceime. watter surface profile

HIGHLHGHTS

® | this srtiche, resesch was conductsd for thie hon-prismatic compound channel with comesrping foodplains, viildng the
HEC-RAS SoftwiEhe.

® The fimdings deplct the HEC RAS modeis are socurste for forecasting the wister surface profile of non-prismatsc vers, have &
high capacity for genemalization, amd do not display any s of overeserton.

® The usetilness of HEC RAS tool fof the dedign of flood control &nd diversion structures in the non-prismetic mvers,
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noff is a very complicated process due to its nonlinear and
;nfall-l'llamms hence it is difficult to model. There are various methods
ays the model of rainfall and runoff. In the present study, feed-
agation and auto- regressive integrated moving average models
¢ monthly runoff in the Brahmani river of the three stations:
d Tiliga. ANN with different transfer functions like TANSIG
d to find runoff prediction in these areas, Different statistical

4 PUREL done, to know better transfer function. From the observation, it was
sis 1S Et'i_‘m’ls fer function gives better results than PURELIN. The predicted
”III'":ANSIG transfer function was again compared with ARIMA model.
| error analysis, it was observed that ANN gave better results than
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1.1 Introduction

Many natural resources are available on the earth. Water is one of the frmst important
nawral resources. Without water, life cannot be imagined on the earth’s surface. 71%
of the earth’s surface is water-covered, and the oceans hold about 96.5% of all earth’s
waler. Water also exists in the air as water vapors, in rivers and lakes, in icecaps and
glaciers, in the ground as soil moisture, and in aquifers (Ref. water.usgs.gov). But
the problem is that water is not available at the proper place at the proper time. Water
Isnot constant. It always moves on from one place to another. Water in the different
caichment areas always changes from one state to another under the effect of solar
radiation. The water surface is converted to vapor by evaporation due to solar heat
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A Novel Web Application of Product Recommender
System based on Sentiment Analysis

Dr Lavanya Pamulaparty”, Mohammed Adnan® and Abdul Moid Khan Mahammed'
""Methodist College of Engincering and Technology/CSE, Hyderabad, India
Email: lnvanya postidzmail.com, mohd sdnin?3 | Tidgmiail com, skhanb S2000@0 gmail.com

Abstract—In present scenario the datn overload is a sevious problem. for mere humans, ifs
impossible to analyse data manually withant error or bias. One prime example of this regarding
the review of products on c-commeree websites i that when a customer huys a certain praduct,
e firsi looks for its ratings and then decides whethier to buy that item or sol, But only ratings
are insufficient to determine the quality of the product. Reviews pive us a muoch clearer and
more in-depth undersianding of the product, There ks a need to sammarize the feedback in a
meaningful manoer, Here's where sentimental analysis comes into play. Sentiment analysis can
be automaled, decisions can be made based on a significant amount of data rather than plain
Intuition that iso’t abways right, This proposed medel combines seatiment asalysis and a
recomimnendation system to provide users with a comprebensive recommendation of e-commerce
prodiucts, The aim of this analysis is to determine the orientation of a review then the
recommender module provides wsers with product recommendations by analyzing large
amounts of user-supplicd data ihat is ralings and the sentimenis of wsers and other factors like
price and the sumber of sales to provide the wser with the best recommendation, This is
developed in the Pylhon bingwage,

Tiwdex Terns— Sentiment Analysiz, Product Reviews, Vader Senfiment.

L. INTRODUCTION

In a world driven by daia, the limitations, and possibilities of what we con carry ot with the data are
unfathomable. Whether it is data from a football game or a student's datnbase, there are times when we can pive
meaningful execution o the data gl hand and wse it to solve a variety of issues and make our lives easicr. i

Companies may have bought mountaing of client feedback in wday’s dots-overloaded atmosphere. However, it is
sti)l hard for normal people to manually amalyse it without in;u.;cu:u,c-_\r or bins. A perfiect llustration uI: this
relating Lo product reviews on ¢-commerce websiies is the it that when a buyer buys a product, he irst checks
its ratings before deciding whether to buy il, However, merely ralings are i“;urﬁgi‘;n‘[ I *-'-‘!'-5'-11|;|-1-U for decidine
the product’s quality. Reviews supply a far more precise and comprehensive picture of the product, Additionall ;
we may have our own prejudiced, predetermined notions on the issue al hand, which may i‘.l.“;l.fi.ﬂ. lum: “}L
understand the muterial we must analyse, We will also need to synthesise the input into a bhandful of sctionable
insighls so that it is useful to the user. Users want insights to make sn educated decision belone buying I;. pru.jm_-:

And they are inadequate. We must devise a more efficient strategy for guining the most valuable ideas, Here
emotive analysis comes into play and aids the user in condensing evaluations urd providing a concise insight,

Sentifent analysis may be automated, and choices can be made based on a substantial quantity of dats as
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Abstract—In this proposal, we study the advances of major core technologies and their
applicability in creating an Intelligent farming System (IFS). As the world is trending into new
technologies and implementations it is a necessary goal to trend up with agriculture also. Cyber
Physical System (CPS) plays a very important role in Smart Farming. 10T sensors are capable
of providing information about agriculture or Farming ficlds,

We have proposed a Cyber Physieal System {CPS) enabled smart agriculture system using
different technologies like AI&ML, Data Science and Cloud Computing. This CPS based
Intelligent Farming system makes use of sensor networks that collects data from difTerent
sensors which as a result develop an Intelligent Yillage Farming. Several Utilities such as Pest
management, Crop Stress management, Nutrient management, Water management and Deep
Analysis can be done to suggest the Tarmer regarding the crop and climatic conditions. This
smart agriculture or Smart Farming wsing Cyber Physical System (CPS) is powered by
advances in sensor technology, wireless communication teehnologies and their applicability to

farming Chatbot, Computer vision, technology enabling farming, it consists of sensor Follaw ed
by technologieal technigues,

fudex Terms— lntelligent Farming System, Crop disease detection, Awtomated irvigation, Yield
prediction, Soil nutrition management,

1. INTRODUCTION

Irrigation was defined as “the application of water supplementary to that supplied directly by precipitation for
the production of crops”. Although clearly defined, irrigation has not been clearly identified and separated from
the wide-ranging arca of water development activities, such as major and minor constructions for water
harvesting, storing. conveyance and allocation; the drilling of tube-wells; and pumping. Most ol the eflorts and
investments made in many countries for irdgation development result in waler resources development and very
few in on-farm water use improvement. The application of improved irrigation methods and techniques on small
to large farms is expanding rapidly as a resull of the increasing demand for higher irrigution efMiciency, improved
utilization of water and intensification, diversification & optimization. An irrigation system saraikts of cassls

and structures 1o convey regulate and deliver the water o the frmers. Two basic types of irrigation systems
exist: open canal systems and pressurized piped systems. ' :
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Abstract—In this proposal, we study the advances of major core techmologies and their
applicability in creating an Intelligent farming System (1FS). As the world is trending into new
technologies and implementations it is a necessary goal to trend up with agriculture also. Cyber
Physical System (CPS) plays a very important role in Smart Farming, 10T sensors are capahle
of providing information about agriculture or Farming fields

We have proposed a Cyber Physical System (CPS) enabled smart agriculture system using
different technologies like AT&ML, Data Science and Clowd Computing. This CPS based
Intelligent Farming system makes use of sensor networks that collects data from different
sensors which as a result develop an Intelligent Village Farming. Several Utilities such as Pest
management, Crop Stress management, Nutrient management, Water management and Deep
Analysis can he done to suggest the farmer regarding the crop and climatic conditions. This
smart agriculture or Smart Farming using Cyber Physical System (CPS) is powered by
advances in sensor technology, wireless communication technologics and their applicability to

farming Chatbot, Computer vision, technology enabling farming, it consists of sensor followed
by technological techniques,

Index Terms— Intelligent Farming System, Crop disease detection, Automated irrigation, Yield
prediction, Soil nutrition management.

1. INTRODUCTION

Irrigation was defined as “the application of water supplementary 10 that supplied directly by precipitation for
the production of crops”, Although clearly defined, irrigation has not been clearly identified and separated from
the wide-ranging area of water development activities, such as major and minor constructions for water
harvesting, storing, conveyance and allocation; the drilling of tube-wells: and pumping. Most of the efforts and
investments made in many countries for irrigation development result in water resources development and very
few in on-farm water use improvement. The application of improved irrigation methods and techniques on muﬁ
to large farms is expanding rapidly as a result of the increasing demand for higher
utilization of water and intensification, diversification & optimization. An irri

and structures to convey regulate and deliver the water 1o the
exist: open canal systems and pressurized piped systems.

irrigation efficiency, improved
gatlon system consists of canals
farmers. Two basic types of irrigation systems
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Abstraes—Tata scicnee is the study of extracting, collecting, pathering, representing, and
safeguarding data for use in technical problems or for business goals. Although the term
"Data Science” may seem to refer to databases and software engineering, numerous other
quantitative and qualitative skills, including non-mathematical skills, arc also necessary.
Information dissection is the main poal of data seience. This essay provides an explanation
of what data science is, bow it works, and some possible applications. This essay's second
section contains several reviews of data seicnce. The full data science method is illustrated
im Section 11 of this essay. The data science-related research topies are all deseribed in
Section IV, The report concludes with several recommendations for data science-related
future research. The writers of the current study will make an effort to look at the various
problems, execution, and challenges in the feld of data science.

Index Termy— Information, Daia Sclence, investigation, munagement, cloud computing.

I. INTRODUCTION

[Yata seience is the agpregation from a sizable amount of data that is combined or free, or, to put it another way,
it is the field of data mining and data disclosure, which are generally terms for data scooping and perception
research. The statement made by John Tukey on this subject and his conclusion are as follows: "The combination
of & few data and a desperate need [or an answer does not ensure that a sane answer can be derived from a given
set of data".

According to Hal Varian, Google's economist, "the ability to absorb information—to have the capacity to
interpret it, to analyze if, 10 remove an incentive from it, to visualize it, to peesent it—that will be an
enormously vital competence in the next decades. Since information is essentially free and readily available
right now. The ability to interpret that knowledpe and draw a benefit from it is therelore g mltlplcn;cntn.ry rare
factor. This science's field covers data sequencing, collection, and presentation, bits of information, and
machines that make assumptions about how to handle various problems in various fields,

1. LITERARY REVIEW

According 1o Dr. 8. Justus (2013), the entrance layers, processes, and capacity frameworks for big data are all
improving gradually. In this significant circumstance, test architects and testing groups are not prohibited, The

focus on some of the problems that test groups would shortly look into, For adaptive performance i-m-.chm;ukiny
and quality affirmation in the current machine-learning and examination outstanding tasks at hand, J Nuwiingg
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Sentimental Analysis of Online Products using Ratings
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Abstract—FEvery second, we can observe a massive surge of data being generated. Data present
abundantly needs to be processed to become meaningful information. One way of processing
data and Knowing the current trend is through product analysis. This concept ean be wsed by
organfzations to identify their Maws and enhance their productivity, It is often performed on
textual data to help businesses monitor brand and product sentiment in customer feedback, and
understand customer needs. In this project, we throw light on the aspect that data generated by
textual comments along with the rating contribute the efficient classification of data rather than
only the rating and obtain various insights as a part of the analysis. In general, when a person
wants to buy a product, he ehecks for the review of the product and then makes a decision
whether to buy or not. In more specific terms, the user checks only the rating and makes a
decision. We have understood that sometimes rating is misleading the customers and it alone
cannol be the sole parameter to take a decision benee we are comparing ratings and comments
for better efMiciency and authenticity of product reviews,

Index Terms— NLP, S¥M, KNN, and Logistic Regression,

I INTRODUCTION

Researchers already use social data to analyze the sentiment of users’ opinions on a product, event, or setting,
Moreover, People utilize onling comments to convey their interests or attitude in social networks, thanks to the
rapid development of Internet technology. We can utilize these comments to extract vital information, such as
consumer sentiment for a particular product. One of the most important rescarch tasks in text mining is sentiment
calegorization. Researchers are already analyzing the sentiment of consumers' opinions on a product, event, or
location using social data. In addition, sentiment analysis is frequently referred to as opinion mining, which is an
important NLP task. The direction of the sentiments is determined by this sentiment analysis. In respect to text,
as neutral, positive, or negative in addition, text analylics, computational linguistics, and natural language
processing (NLP) are all used in sentiment analysis to recognize and understand the text. Organizing the user's
points of view. The primary purpose of sentiment analysis is 1o determine the author's perspective on a similar
event or 1he overall polarity of the material, Views of emotional communication might include a user's judgmeni
or appraisal, emotional state, or deliberative state. It's typically used to identify sentiment information disclosed
by people in comments, such as movie reviews. Sentiment analysis, also known as option mining, is the process
of extracting a reviewer's altitude from a movie, usually in the form of' a sentence or a review. Sentiment analysis
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Trends and Paradigms in Machine Learning —
A Review
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Abstract—This paper examines recent advances in the area of machine learning. Machine
learning has emerged as a novel approach to producing fresh, precise decisions in the
processing of massive amounts of data. In the next applications, where a huge amount of
learning data must be analyzed in order to produce a judgement, the learning technique will
become increasingly important. The ficld of antomation was creating new interfaces and
solutions for precise and effective mining in a variety of applications, including retrieval of
information, medical applications, military surveillance, privacy and authentication concerns,
astronomy data processing, etc. The development of machine learning techniques using
different learning approaches, including the biclogical system, classification approach, and
decision approach, are discussed in this study. In order to produce an approach that relies on
training and validation, a machine learning strategy is employed, which involves learning
specifics like descriptive characteristics and various predictive analytic algorithms in order to
develop the best match option. While there have been many advances in the field of machine
learning that have resulted in faster and more accurate learning systems, there is still room for
development in the monitoring element. The limitations of machine learning are twofold: while
intricacy and information extraction must be kept to a minimum, a higher level of accuracy is
required. This study described the evolution and limitations of the current machine learning
approaches.

Index Terms— Dimensional Reduction Reinforcement Learning, Boosting, Predictive modeling
Ensemble Learning, Instance learning, Regression Modeling.

1. INTRODUCTION

A crucial challenge in many automation applications is the retrieval of data from a huge dataset. The need to
automate the current approach drives up the effort put into machine learning for current and upcoming
applications. The field of machine learning has recently seen advancements in deep leaming [1], Bayesian
modelling [2], non-parametric processing [3], ete. The demand for novel machine learning approaches, where a
significant signaling request and data accessing, has increased due to the increase in the number of data in the
registered data base. New methods to speed up and streamline the process have been prioritized as machine
learning has advanced. The dissemination of data is no longer resiricted to a single site thanks
development of new architectures and network configurations, but rather to maintain a vast.
are dispersed throughout a large network and communicate with one another, New
throughout the evolution, including heterogeneous networks [6, 4],

to the
Data delivery units
‘ topologies have emerged
distributed computing [5], and cloud
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Automated Deep Learning with Wa*ffelet Neural
Network based Rice Plant Classification
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Absract—In the agricultural seetor, 8 discase that sccurs in
plants is primarily responsible for the decrease in production and
results in massive financial loss. Rice is considered the crucial
food crop in Asian nations and is affected by distinct types of
diseases, Due to the arrwal of deep léarning (DL) and computer
vision methods, rice plant aillments will be identified and
diminish the problem of the agriculturalists to save the Crops.
Currently, computer alded diagnosis (CAD) methods become
sccessible to observe pests and crop discases with the help of
plant images. An sutomatic ree discase prognosis technique
vould present details regarding preventing and controlling rice
allments for decreasing the monetary loss, decline the inseeticide
residue, and inerease the number and quality of yields. In order
te attain this method, authors are advised 1o advance effective
image processing methods for noticing plant diseases. The refore,
this paper presents an Automated Deep Lenrning with Wavelet
Neural Network Based Rice Plant Classification madel named
ADLWNN model, The proposed ADLWNN model focuses on the
effectual recognition and categorization of rice plant imapges, The
proposed ADLWNN model primarily explolts convolutional
neural network (CNN) model to extract features from the input
ricc plant images. Moreover, mants ray optimization ulgorithm
(MRFO} algorithm is applied as a hyperparameter optimizer.
Besides, the WNN model is employed for the robust recopnition
and categorization of rice plant images, The simulation anulysis
of the ADLWNN model is tested using a set of ree plant images
and the reswlls indicated s 98.17% better cutcomes for (he
ADLWNN model over other technigues.

Keywonds— Rice plant images; Disease diagnosis;
classification; Convelution neural network; Machine [eaemi
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I. INTRODUCTION

Rice s considered to be a staple food m India and all aver
the world. Nearly half of the global population relies upon rice
[1). Furthermore, a loss of 1010 15 percent in rice production
happens because of rice plant diseases. Therefore, it will be a
great challenge for agricultural field w assuring food secunty
for these large populations. It is believed that main factors for
such diseases were bacteria and fungi [2]. Such diseased rice
plants lead o a decrease in rice production which resulis in
great economic loss to farmers annually. Therefore, the disease
diagnosis in agricultural products at initial level was
indispensable to thwarting productivity losz and quality
mmprovement ag well [3]. Accordingly, it serves an important
role in cconomic growth of a country, Traditionally, rice pla:
disease recognition can ing i
valuation of the indications or depends on
outcome by cullurinlg, Eathﬂgcns in labs [4]. The visual
valuation was a subjective method and disposed to emor
Where culturing pethogens in lab was taking more time ang
:1:]:: was als_o no guarantee of rcp_during the outcome in time.
: ng with such lum?s, both traditional methods need expens

or disease identification and jt Wwas tough for agriculturalisys o
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Ethiopia

Absiraci—The paper deals with improving the results of SVM (Support Vector Machine) by
- “selecting the best kernel (Radial Bias Function kernel, Linear kernel, Sigmoid kernel,
Polynomial kernel) and merging the best kernel with a compatible kernel that will overcome the
disadvantages in one kernel and increases the overall accuracy of the prediction and finally,
converting the Support Vector Machine into a newral network that accepts an optimizer to
improve the model and make it effective, as well as adding a Stochastic Gradient Descent (SGD)
optimizer to increase the SVM's prediction accuracy, and using SoftMax and Linear activation
functions as SVM kernels gives us an SVM model that is more effective than the original S¥M
model. Once all three techniques have been finished, the model with the highest accuracy
among all models will be chosen. The classification of a class decision obtained on the basis of
the SVM hyperplane is based on sub-objects determined by experiments close to the class-to-
class hyperplane and which include both precise and incorrectly placed objects in the vector
space. In the case of improving the guality of the item separation from the original database,
the proposed item classification metheds may be recommended for the classification of new
items. When you upgrade the S¥YM section, the default parameters used are used. Comparative
analysis of the classification results ohtained during a test in the compilation of the Multi-class
SVM. MPKF and MKF work and functions, similar to the results obtained in the SYM phase
modification test using a stochastic gradient drop optimizer that has the functionality of
SoftMax, where the parameter values are randomly determined, ensures the suitability of using
these compusite characters to enhance the quality of the S¥M partition. In many cases, the
mixing and preparation of the 5¥M planes work best in terms of improving the quality of the

SVM partition.

“fndex Terms— Machine Learning, Neural Metworks, High Dimensional Datasets, Support
Veetor Machines, SVYM Kernels, Hybrid Model, Optimizers, Activation Functions,

I, INTRODUCTION

The Support Vector Machin:i {SVM_} is normally based on the VU concept and the principle of minimizing
structural risk. In some leaming environments that require more accurate learning functionality, SYM can be
upgraded to meet this goal. This paper describes different Boost-SVM methods, such as changing the SVM
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Analysis of Prediction Algorithm for Recognitions of
Skin Disease Report in Hyderabad City
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Abstract—Hyderabad is highly affected by climate change and is reported to be a highly prone
skin disease-endemic area. This study Investigates the association between skin diseases and
climate factors. For selecting the besi-fit climate prediction method for skin diseases occurrence
in Hyderabad city, we have considered 3 different machine learning regression models nnmely:
Poisson Distributed Lag Model [PDLM], Scasonal Autoregressive Integrated Moving Averape
Model |[SARIMA| and other model Standard Multiple Regression [SMR] directed toward
investigate the relationship hetween skin diseases and climate attributes incident during the
time period 2000 to 2018. We verify the models lag predicting skin diseases for the time
duration of January month to December month 2019 using the MAPE., ROC curves were
considered to examine the prediction rate of a skin disease oufburst. The results show that
relative humidity and temperature are significant parameters which promote skin diseases
where there is no rainfall effect. The PDLM model presents the finest fitting prediction of skin
disease occurrence and identification of an outhreak when analvzed for a 6, 9, and 12 month
time. Mevertheless, the SARIMA alporithm enacts a better prediction of skin disease oceurrence
for a short 3 month time period. The standard multiple regressions present a high loss
prediction of skin disease incidence. From our results we are encouraged to carry out an
extensive analysis to validate and examine the modelwith more data in Hyderabad city and
contribuie in prevention and control of skin diseases at an early stage.

1. INTRODUCTION

Skin Cancer related Diseases is the most widespread disease during summer and winter around the world. Skin
cancer occurrence has increasedsinee 3 decades,the skin is the organ most exposed toenvironmental UVR and it
is roughly calculated that 40 lakhs skin diseases take place each year. Nearly2 crore people reside in skin cancer
effected countrics[1]. Tropical areas America, Australia, India, central Asia andPacific locations are mastly
bundled with skin diseases, and in which southeast india and the central Asia arca bear nearly 30% of the
presentworldwide diseases bundle due to skin]2 |-{4]. Some type of Skin are vulnerable toor hi gherTemperature
that result from worldwide global warming which cover an increasingoccurrence of skin diseases [5]-[7]. The
annual investigation by has confirm the increase of skin diseases at higher temperature, In-room temperature UV
radiations petcarcinogenic. In human beings, theoecurrence of squamous cell sabal and cell carcinoma rises by
459% and 2.4%, respectively, per 1C rise in atmospheric temperature [8], These estimates correlate to a rise in the
virtual UV dose of around 1.53% per 1C rise. Skin cancer can give rise to a change of skin color with more than 6
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Abstract—Towards providing a low cost and readily available healthcare intervention system
for rural India, we propose novel methods to analyze ECG on Android mobile devices for
diagnostic purposes. In the proposed system, ECG is compressed to reduce the volume of input
s0 as to enable processing on a low computational mobile device. Morphological, wavelet and
statistical features arc extracted directly from the compressed ECG. The subset of maost
discriminative features is extracted using information theoretic Dynamic Weighting based
Feature Selection, Hybrid classification using majority voting-based classifier fusion is applied
to enhance the classification performance. For the 14 MIT Arrhythmia classes, the proposed
system achieved classification accuracy of 99.3% and a sensitivity of 100 % and a specificity of
98,9 %. Comparison with other existing methods shows better performance of the proposed

method.

Index Terms— Android App: ECG Analysis; Feature Extraction; Feature Selection; Hybrid
Classifier; Maobile Telecardiology.

[. INTRODUCTION
Cardiovascular diseases (CVDs) are the major cause for morbidity and mortality in developing nations as India.
Cardiovascular disease encompasses all types of abnormalities affecting the Heart muscles, Valves andor the
blood vessels. These can be diagnosed using the Electrocardiogram (ECG), which is a device for recording the
electrical impulses of the heart, The analysis if ECG demands expert knowledge which is not readily available in
rural areas. In order to overcome this, mobile based healthcare intervention strategies were proposed. The two
major challenges in mobile bascd ECG analysis systems include those inherent to mobile applications and ECG
Classification.

Challenges inherent to mobile applications for analyzing ECG in a real-time environment are limitation in:
storage, computational capacity, bandwidth and associated delays. Accordingly, general mobile based
ielecardiology architecture has evolved incorporating ECG Compression, low computation methods for feature
extraction and classification and strategies to miligate delays [1]. Despite the risks of losing of clinically
significant data, lossy compression was used [2]. Features are generally extracted in time or frequency domain,
In realization of the computational capacity of these devices, mobile based systems extract the key features in the
time domain only and overlook frequency domain feature extraction methods. Time domain feature extraction
methods adopted by many mobile based systems include the Pan Tompkins [3] algorithm for QRS datnetion ot
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Abstracr—Internet has changed the world of computers and how we use them. Now there is no
field left that may not require internet. It has impacted mostly the fields like image processing,
machine learning, cyber security, data mining ete. Technological developments today have
made the life so comfortable and easy but also put forward a challenge of authentication of
digital data generated from various domains. This has become a major concern for security. To
address this concern, we are encapsulating facet point juxtaposition, adaptive over dissection
for forgery identification in our proposal ¥We have based our work on Key point and Section
based forgery identification techniques. Adaptive non-intersecting, irregular sections are
utilized to uncover suspicious sections in the images. Dissection algorithms are used to assist in
this process. Facet points are mined by comparing and juxtaposition each section with its facets.
Super pixels are used instead of facet points in the proposed forgery section mining system. The
pelghbouring sections are melded into facet sections to acquire merged sections which have
similar color facets. To end the process morphological operations are used over merged sections
to obtain forgery section. The outcomes obtained shows that this proposed algorithm can
achieve superior and accurate oulcomes even in most critical constraints when compared to
other existing approaches.

Index Terms— Image Processing, Forgery Identification, Image Forgery, Juxtaposition, Digital
Images.

. INTRODUCTION

Digital image processing in this modern era has l'mlzumu one of the most protruding domains for research in
multidisciplinary fields. The core of electromagnetic specirum and security is constituted by digital image
processing. It has become the primary focus of research with huge scope to safeguard privacy and maintain
confidentiality. Achieving the desired outcomes in image processing remains a challenging task that needs an apt
solution. Digital images are primary source for tnn:nsnlsz-f_ deep leaing, Al and thrust areas. Using deep
learning techniques today, we can fake eminent pursu:?ailmes_thus by posing challenge to forensics to detect
forgery images. The disparity between t“’E'}'f}' and original image hnlh been narrowed done deeply that it's
almost becoming impractical to identify the dlI'It‘rlﬂrlui:. _I]n:; drawback is addressed by proposed work [1].

Image forgery has become very common today in social r_letwu!'ks, il;;up}--mmrﬂ forgery is among well-known
digital image manipulation practices today that copies portion of the image and is bonded at a different location
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Abstract—During elections in democratic countries, the voting mechanism is extremely
significant,

India holds elections using either Secret Ballet Voting or Electronic Voting Machines which
involves massive costs and manual labor. The election commission is having a lot of problems
during the election process. The most common issue that the electoral commission deals with is
the polling arrangement and duplicate or voting fraud. Electronic voting machines need more
personnel, are time-consuming, and are less reliable, As a result, the system must be tuned to be
efficient, leaving no opportunity for poor voting procedures. In this project, a secure and
modern voting system employing iris recognition and facial recognition is built to improve the
present voting system. The most reliable biometric of human identification is iris recognition,
The proposed system allows users to vote only after verifying their iris image Iris recognition
system is categorized into Canny Edge Detector, iris Circular Hough transformation, svmlet
wavelet, iris-based authentication detection,

Index Terms— iris, e-voting, secure, hough transform.

L INTRODUCTION

In any country, the election process is a major administrative task. It employs a number of processes, all of
which require human effort. Voting techniques are now transferred 1o electronic format and used in a variety of
automated tasks. This will save time by reducing traditional paper lasks. E-voting is a computer-assisted voting
mechanism that can be used both online and offline. Each voter's information is recorded with a unique ID and
saved in a database.

Every voter's information is retrieved and confirmed whenever the ballof method
system, voier identification is crucial,

Existing voting systems' core problem s security. An unidentified person may often cast a vote, Some
politicians bid to secure elections by unlawful means. Existing systems are very long, difficult, and with time
lags. We use an Iris pattern and as a result, the suggested voting mechanism is mare secure than the alternating
current system.

is used. In an ¢lectronic voting

1. METHODOLOGY

Canny Edge Detection:
Canny Edge Detection is a popular edge detection algorithm tha was developed by John

F. Canny. It takes the Sobel algorithm's output as s input and is g multi-stage algorithm with stages like Noise
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Abstract—Explosive growth in the number of passwords for web-bused Applications and
encryption keys far surpass the management's allotted number of users for cutsourced data
storage. the outsourcing of keys (including passwords and data encryption keys) to the
professional password managers {honest-but-curious service providers) which attracts the
attention of many users. However, current approaches to conventional data owisourcing
scenarios cannot meet the security requirements for erucial outsourcing simultaneously. So, the
proposed Hrypton is a modified eryptographic hash function that addresses all three goals
above, Under the framework, the keyv owner can perform  privacy, and controllable
authorization-enforced encryption with minimum information leakage. To implement Hrypton
efficiently, a new cryptographic primitive named Searchable Conditional Proxy Re-Encryption
{SC-PRE) combines the techniques of Hidden Vector Encryption (HVE) and Proxy Re-

Encryption (PRE) seamlessly and proposes a concrete SCPRE scheme based on existing HVE
and PRE schemes.

fndex Terms— Hash Function, SHA-256, Encryplion, Security, Cryptographic.

. INTRODUCTION

An individual's passwords for multiple online accounts and security features are stored and managed by a
password manager, which is a piece of soflware. With a master password, password managers offer secure
access to all password in formation and store passwords in an encrypted format password.

If your current passwords are weak, the best password managers will alert you, brittle, frequently used, or have
been implicated in a data leak. These tools assist you in maintaining good password hygiene by providing fresh,
robust, and outstanding login credentials for each session. We advise configuring your password manager to
create passwords of at least 20 characters and a variety of character kinds, including uppercase, lowercase,
numbers, and symbols. ' '
Password management tools also provide several other standard features. It's common for them to have password
generators that can create strong passwords, Many HL_SD can automatically fill out Web forms, such as online job
applications, order forms on retail sites, and contest forms. By entering your contact information into the tool, it
can then pass your name, address, and other contact information into fields on whatever Web form is In':ldtdlin

your browser. Then, by pressing a button, you can fill out most or all of a
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A Deep Exposition of Data Science: Related Issues and
its Applications
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Abstract—Data scienee is the study of extracting, collecting, gathering, representing, and
saleguarding data for use in teehnical problems or for business goals, Although the term
"Data Science” may seem to refer to databases and software engineering, numerous other
quantitative and gqualitative skills, including non-mathematical skills, are also necessary.
Information dissection is the main goal of data science, This essay provides an explanation
of what data science is, how it works, and some possible applications. This essay's second
section contains several reviews of data scicnee, The full data science method is illustrated
in Section 111 of this essay. The data science-related research topics are all described in
Seetion 1V, The report concludes with several recommendations for data science-related
future research, The writers of the current study will make an eMfort to look at the various
prablems, execution, and challenges in the lield of data science.

Tudex Terims— lnformation, Data Science, investigation, management, cloud computing,

L. INTRODUCTION

Data science is the aggregation from a sizable amount of data that is combined or free, or, to put it another way,
it is the ficld of data mining and data disclosure, which are generally terms for data scooping and perception
research, The stutement made by John Tukey on this subject and his conclusion are as follows: "The combination
of a few data and & desperate need for an answer does not ensure that a sane answer can be derived from a given
st of data”, : ;

According 1o Hal Varian, Google's economist, "the :Lbil'n;f to ub@rh _|nlu_rmu[mn—m have the capacity to
Interpret it to analyze it, to remove an incentive from it, to visualize it, lo present lr—lhutl will be an
enormously vital competence in the next decades, Since u:!‘urnzstn::rn}s cs.se‘ntmlly free and readily available
right now. The ability to interpret that knowledge wnd draw a Ih::uclnl from it Is therefore a complementary rare
factor. This science'’s field covers data sequencing, callection, and presentation, bits of information, and
machines that make assumptions about how to handle various problems in various fields,

IL Literagy REviEw

-:“'lL"(:urLl.h:E_ 10 Dr. 8, Justus (2013), the entrance layers, processes, and capacity frameworks for big data are all
IMproving eradually. In this signilicant ¢ircumstance, (el architects and testing groups are not p|'n.:-lﬁhitn.~¢|. They
focus on some of the problems that test groups would shortly look into. For adaptive performance benchmarkin

and quality affirmation in the current machine-learning and examination outstanding tasks at hand, 1. Nuwliu;
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Composite Networks using Grid Layout

" Srinu Dharavath', D Natarajasivan® and Senthil Kumaar’

Department of Computer Science and Engineering, Annamalai University, Annamalai Nagar, Chidambaram

. Email: srinudharavathphd@gmail.com., natarajasiva né@gmail.com.

“Department of Computer Science and Engincering, Methodist College of Enginecring and Technology, Hyderabad
Email: aarcse00i@gmail com

Abstract—Online social networks are famous for various activities like creativity, spreading
information, and ideas, for the most part for viral marketing. The main focus in the social
influence analysis, known as the influence maximization problem{IMP), aims to select Top-N
nodes to maximize the expected number of nodes activated by the Top-N nodes (alea seed
nodes). This issue has gotten a lot of attention and has been looking into the issue of IMP; these
studies are usually too time-consuming to be useful in a complex social media network. The
problem of seed selection is NP-hard. Due to the utilization of time-consuming Monte Carlo
simulations, which are conflined to small networks, so a greedy method to the IM issue is
insufficient? The greedy approach, on the other hand, offers a good approximation assurance.
In this paper, we present an algorithm for identifying communities and computing the ranking
scores of nodes in the identified communities to solve the IMP with a focus on time efficiency.

Index Terms— Top-N influential nodes, Node ranking Score, Information propagation. K-Shell
decomposition, Complex networks.

I. INTRODUCTION

In recent years, with the advancement of communication :echnfmlc:gy and the widespread use of the internet, the
number of people using social media sites is on the rise. Online social networks have grown ingrained in the
lives of all users. As a result, a vast volume of information and ideas is transmitted every day across networks
that may affect a big number of individuals for a brief period [1]. From the last two decades, many researchers
have been concerned about the Influence Spread (IS) and influence among social networks, and their results have
paved the way for many online applications such as viral marketing [2]. which is a successtul strategy and
practical platform that is used as a launching _pnd um_! :;pn:an{s through  W-O-M/word-of-mouth on social media
sites. One of the oldest and most practical kinds ui_ marketing, m:_rd-uf—muulh. is a simple way of getting an
adverlising or promotional message out lo pr.:u;?lt:. For example, a firm may wi_.sh to target a limited number of
people (a.k.a seeds) for a trial nl‘_a_ new brand via x_'m:wl-:nudla-_lwt}-_mrkmg medium in the hopes that these early
adopters would encourage their friends, and they influence their 1rmpﬂs, to buy the product. The assumption is
that word-of-mouth marketing will help the ﬂrml reach a larpe pm_.:! u‘f targeted users, Under the spreading model,
Ihis.situutiun is formally characterized as the influence maximization problem|3], which seeks to choose the
initial seeds who can encourage the greatest number of consumers to ;?.L:L‘l.:p‘t a marketed product,

Domingo et al, [3]were the first to present the IMP from the standpoint of the algorithm inspired by the concept
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Pt Abstract—Machine learning based on Deep neural Network have integrated usages in a variety
of domains such as translation, finance, distribution, and medical world as well as cognition,
This study illustrates Recurrent Neural Network Learning Maodel on the basis of LSTM, which
analyses the previous values of a crypto currency, Bit coin and predicts the future one. This
application estimates the actual and anticipated price of Bit coin, starting with 30 days of the
previous price and then extrapolating to forecast the nmext day's price. At a ratio of 1:9, a
regularized data set for modeling is separated into test data and training data. The previous set
is divided again, this time between training and validation data. The machine learning from this
research should use the usage of the Neural Network library and the Keras framework. You
optimize the process by searching for the model's weight using the training data while trying to
fit the model. In this article, the batch size and epochs for the fit function are 11 and 30,
respectively. The loss is reduced more slowly, then levels off to a more steady amount as
learning is processed repeatedly. In other words, over fitting is impossible. As the outcome of
the experiment, the machine learning states that the neural network becomes befter at
processing after studying the graphs of error rates and weight change rates.

Index Terms— Bitcoin, Block Chain, price, LSTM, Recurrent Neural Network, prediction.

L. INTRODUCTION

Artificial intelligence is described as a program that simulates human thought processes and behavior, including
natural language processing, aulomatic inference, computer vision, voice recognition, and knowledge
representation. The two calegories Plrlcmﬂing in .ﬂ.mhcm_l Intelligence are supervised and unsupervised learning,
depending on whether a label is in the learning data. To solve an issue, the brain uses strategies including
grouping categorization, and forecasting. A learning model should be established in advance, according to
research from [1,2]. Machine learning, with its predictive analysis, provides knowledge and advice suited to the
task at hand, calculating pattermns and possible outcomes before projecting the most likely results, RNN, when
applied to estimation problems dealing with time ‘m:ries_ data like monthly sales, price index, unempluymc;'n rate
exchange rate, and stock price, gencrales the following duta prediction via leaming context -> RNN, when
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using Multilevel Scaler SVM

Dr.Shruthi SK', Mr.P.V Ramanaiah’ and Mr.Ravi Kumar Munaganuri’
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Abstract—The Face, iris and fingerprint are most promising biometric authentication system
that can be identify and analysis a person as their unigque features that can be guickly extracted
during the recognition process. To ensure the actual presence of a real legitimate trait in
difference to a fake self-pretended synthetic or reconstructed sample is aimportant problem in
biometric verification, which needs the development of new and efficient protection measures.
Biometric systems are wvuloerable to spoofing attack. A dependable and efficient
countermeasure is needed in order to combat the epidemic growth in identity theft. The
wometric detection and authentication deals with non-ideal scenarios such as blurred images,
refiections and also faked by the other users. For this reason, image quality assessment
approaches to implement fake detection method in multimodal biometric systems. Image
quality assessment approach is used to construct the feature vectors that include quality
parameters such as reflection, blur level, color diversity, error rate, noise rate, similarity values
and so on. These features are stored as vector in database. Then implement Multi level Support
Vector Machine classification algorithm to predict fake biometrics,

Index Terms— Muliniodal biometrics, Image Quality, Spoofing attack, Fake detection, Feature
Vector,

I INTRODUCTION

Biometric is epidemically grnlwi_ng lecuauingy for automated acknowledgment or authentication of the
uniqueness of a person using distinctive physia! or behavioral characteristics such as fingerprints, face, iris
retina, voice, hand geometry and signature etc. ‘Iu sseertain a personnel identity biometric relies on - who ym;
are or what you do, as conflicting to what you remen. e such as a PIN number or secrete keyword or what you
use -such as an 1D card. However, significant advan. * have been realized in biometrics several spoofin

techniques have been established to deceive the biometri: sywems. and the protection of such s stems agai gl
attacks is still an open problem. Among the changed threaw =xamined, the direct or e;pmuuﬁn}r artackaghmm-
provoked the biometric community to study the labilitiesit couw adiction of this type of du Iiui?nus ms 245
performances such as the fingerprint, the face, the signature, o7 ever the bearing and mu!timo«fa.[ tactics.S mﬂ:f i
attacks arise when a pegson tries o masquerade as someone else tokis2 the biometrics data that ¢ : medlgg
the acquisition sensor in an attempt (o avoid a biometric system and Waghy aheadillegal access :-E :ﬂn = 'F
Some type of falsely created artifact e.g. gummy finger, printed 1 is ir, &, face mask, ph = vanwEa,

3d Model or imitate the behavior of the actual user (e.g., gait, signuture) |.:|'¥ are used b m?gr@ HMI?WSUHL
hiometric schcmc.Cnnsuqu:n_lly, there is ;my.:cumu[miw essential o detec: wich eff; }f‘lh‘; HtpuRee Ty _take ”fc
systems. Liveness detection is onc of the existing countermeasures in congr: ﬂllii‘neu?:pxﬁng{:ELLﬂ ::I:E:JE “;i::

0 ack. §
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Abstract—The Handwritten digit recognition issue in pattern recognition systems is one of the
more significant technical issues. Applications for digit recognition include data entry forms,
bank check processing, postal mail sorting, and more. The capacity to create a practical
algorithm that can recognize handwritten digits given by users via a seanner,tablet and other
digital devices is at the core of the issue. The study's main goals were fo create a machine
learning algorithm and an opfimization technique to improve the precision of handwritten
digits recognition, as well as to analyze the performance of the proposed algorithm with test
data set. This model offers a method for recognizing handwritten digits offline that is based on
various machine learning techniques. There are several machine learning algorithms such as
Support Vector Machine, Random Forest, Multilayer Perceptron, Convolutional Neural
Network ete. In this project is aimed to use Convolutional Neural Network to complete the tashk.
The MNIST dataset also used in this project. The main objective of this model is to ensure
effective and reliable approaches for recognition of handwritten digits.

Index Terms— CNN, Neural Network

L. INTRODUCTION

The sudden growth of new documents and multimedia news has created new challenges in pattern recognition
and machine learning (Cecotti, 2016). Handwriting character recognition has become a common research area
due to technological advances such as handwriting capture devices and powerful mobile computers. However

since handwriting focuses on the writer, building a highly reliable recognition system that recognizes an 3
handwritten character input to an application can be challenging, Y
In this work, we deal with the recognition problem of handwritlen numbers, i.¢. the numbers 0-9. Handwritten
number recognition is usually crucial in various practical applications such as management and e'_."_m';miﬁ Ni

& Suen, 2012). These industries require excellent recognition and the highest credibilit 5 (N
unconstrained handwritten digit recognition has been applied to checks and hand-filled forms
or postal codes on postcards with excellent results (Laver, Suen, & Bloch, 2007). bk v .
the extent to which people believe that factors beyond their control limit tt?.cgﬂl)n:tiﬂ:::upru:emlfm mtm =
unconstrained detection system can be divided into several parts: preprocessing, fe: i - contrast, an
classification, evaluation, and verification. ssing, leature extraction,

y. For example,
such as tax forms
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Web Service Ranking and Classification using
Intelligent Techniques

Dr. Ramakanta Mohanty
Methodist College of Engineering and Technology, king Kati Road, Abids, Hyderabad, TS
Email: ramakantaSa@gmail.com

Abstract—In the fastidious ever-growing world of businesses when the constant exchange of
web services takes place, it is important for the buyer and seller to understand where their web
service stands. A web service is a set of open protocols and standards that allow data to be
exchanged between different applications or systems. Web services can be used by software
programs written in a variely of p-rugnimmi.ng languages and running on & variety of platforms
to exchange data via computer petworks such as the Internet in a similar way to inter-process
communication ¢n a single computer. The QWS dataset version Il is collected from literature
which is not having class level. The dataset is pormalized using min-max method and employ
make different fold systems. To make the different web services
into different class levels, we employ tWe different clustering algorithm viz. K-means, and Fuzzy
C-means to cluster dilferent web services into different clusters. To test the dilferent class level
simulated by clustering algorithm, machine learming algorithm s employed ie. Genetic
Programming (GP), and Random Forest 10 jest the efficacy of the model. From our

experimental results, it is observed that C-Furzy means clustering provided the best clustering

level compared to other technigues. The average accuracy of 99.23% provided by Genetic

programming.

stratified cross validation to

Index Terms— Furey C-means, K-means, Geaetic Programring, Random Forest, Intelligent

Technigues, Web Services.

L INTRODUCTION

I'hul inter connectivity of thousands of different types of computers across the globe that are a component of
various networks is known as the Internet. A web service is a defined technigque for message ransmissi
between Client and server applications on the world Wide Web. A software module called a web -::m-'ﬂ:u'n
desipned 1o perform a certain set of tasks. In cloud computing, web services are searchable and d gk
Iyped across o network. The client that called the web service would be able to receive functi i :mqmwully
o setaice A, unctionality from the
A weh service is a collection of open protocols and standards that e s the i ey
soflware programs of compuler sysiems. In a manner 5i|:1ila.ru|: ;‘r{:t:l;-:.':;s;niﬁ:;mm LL[M RoTOm VRIS
computer, web ServIces may be used by software programs created in a range of x u"“'m{m on & singie
runting on a_wnlmy of platforms to exchanpe data across computer networks ﬁk s th Eirloyammmg lnguages ma
A web service is any piece of software, application, or cloud technolog [t: L oy
exchanges data messages, typically in the form of XML {Extcnsibl'hi'lﬁk . Somans. o Lo S s
¢ Markup Language), using defined web
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Abstraci- As the number of people infected with COVID-19
continues to rise, a number of nations have implemented state
wide guarantines. This has resulted in o global financial crisis
that is having severe impacts on countries all around the world,
As a direct consequence of the epidemic, unemplayment ra tes
have increased in a number of different regions, which has a
substantial and detrimental effect on trade across the globe. In
light of the current state of the economy, Artificial Intelligence
{Al) is causing a shiftin the manner in which businesses evaluate
their bitcoin holdings. The application of Al in a commereial
setting has the potential to produce a wide range of beneficial
results. We are spared from completing as much manual labour
as o direet result of the favourable effects that Al has had on
technology. These consequences can be noticed in our day-to-
day lives. In the event that there is a pandemic, having
knowledge of Al and the various strategies it empleys, such as
the classifier model, could be peneficial. Humans will be better
suited to male decisions if they have rapid access to the analyses
and projectivns that are created by Al and big data. In ovder to
be prepared for the arrival of the new world, the company is
putling in more effort, in collaboration with sonall and medinm-
sized enterprises (SMEs) and start-ups, 1o improve the
administration of virtual enterprises by having a presence on
varicty of dilferent et rade systems. Artificial infelligence (Al) is
currenily being utilised in a variety of seftings to assist with thi
process of identifying and implementing w orkable sulutions oo
varicty of problems that can develop in the worliplace. Al is
being used to improve business operations in a wide variety of
spheres, including marketing, fraud detection, algorithmic

trading, customer assistance, portfolic management, sl
on customer preferences.

product recommendations based _ :

These are just few of the sectors. These are just o few examples
of the kinds of problems thit artificial intelligence might be able
to solve in  the future. Given the present worth  of
cry plocurrencics, technological developrents may also be made
in order to improve the performance of the rules that have been
provided and produce the most accurate conclusion that is

puossible.
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Kevwords: AT and Muchine Learning, Big Data, Business
Analviies, and Decision Making.

1. INTRODUCTION

At this point, the COVID-19 virus has spread to all seven
continents. People who are in close quarters with an unwell
person are more likely to transmit the virus to that person by
their coughing, sneezing, and other respiratory movements.
There is currently no treatment available for this atlment.
When taking medication, the easiest way to avoid becoming
11 is to ensure that you follow the dosing instructions to the
letter, The COVID-19 cutbreak has already reached every
region of the world, which has caused the World Health
Organization (WHQ) to declare a public health emergency
[1]. Because of the quick spread of the disease. there has been
a noticeable slowdown in economic activity all across the
world. The shutdown at the power plant has had a greater
impact on the lives of a greater number of people 'lhur-: it has
Imd_ an the economy. Because of the shockingly high number
L't1't.'3,1.'|liti1:5, the economy has been in a state q;I'-n;:l'i:;i:.:; for some
umel now, and the unemployment rate is only going to
continue to climb higher. Specifically, artiticial inl::ﬂlig:l‘lce
is making a substantial contribution, which is contributing to
the “"-i"-‘l'ﬂ” improvement of conditions at this moment Not
only is this method helpful for forecasting, but it also
:;;ll:‘lylllhilmj'“] |.Iw dingnosis and treatment nl1' patients. s

iy 1o fool humans | slieving it is )
e u:llr:w T::;I‘ul:;:;;f :l';':ihu':"u” glﬁ.”h i
Ml thie oo bt b Secfainl Tt |1n‘1 s o people
the economy recover by maki i gence (Al) can help

onomy recover by making it easier to develop skilled
labour and deploy machine automati L
2 4 dutcimation on a wider scale, The
epidemic caused by COVID-19 has had an i
practically all of the world's most r’i”‘..j_ h‘u. :m impact on
the year 2020, the virus T|.-.,.l .k.,l_,ull icant corporations. In
problems for industry '1|1Ll-l. g : lbioninslio M
L rade, This encompasses the entire
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Abstraci— Due to the nature of the surgery, treating skin
jumours manually takes a long time and can anly be done on one
individual at a time. As a result, it is evident that computational
and analytical methodologies are required for meaningful
classification of skin lesions at various stages. We have
demonstrated a fully automated method of classifying the wide
varicty of skin lesions that exist, The automatic disscetion of skin
lesions and their isolation are two of the most eritical and
interconnected difficulties in com puter-pssisted skin caneer
detection. Although deep learning models see widespread use,
they are typically developed to address only one problem, when
it could be mere efficient to address hath simultancously, In this
research, we propose a model for deteeting and labelling skin
lesions that makes use of Bootstrapping  Ensembles and
Convelutional Neural Networks (BE-CNN) This theory wis
developed by the authars of the study. The CI-SN {Compule-
Intensive Segmentation Netwo rk) is the backbone of this
approach {improved-SN). However, the Compute-Tntensive
Segmentation Network can deteet and eategorise skin lesions by
creating  pre-hootstrapping  uneven lesion coverings, The
sirategy's objective is for the arrangement and  division
networks to cooperate and learn from one andather. To do this, a
"hoststrapping”! process is used. However, we suggest a novel
use of sepmentation networks to address issues stemming from
hoth class and pixel variation. On the 1SIC-TLAM 10000
datasets, we find that the proposed BE-CNN model autperforms
the function of separating skin lesions based on the curvent
condition and stages technigques, willi @ mean accuracy of
93.67%. We reached this result aller oabserving  that the
sugpested model more effectively classified skin lesions into their
respective stages than the prevalent condition and stages-hased
methods. The findings demonstrate that a  continuous
booistrapping strategy can be used o partition and clissily skin
lesions in a conneeted model, Doing both at onee like this would
prove the puint.

Keywords—  Classification  of  Skin - lesion, CANN -
Convolutionl Neural Network, Compute-Tntensive Segrentation
Nepwark.

. INTRODUCTION
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The largest organ in the human hody is the skin. Cancer
of the skin arises when cells 1n the skin become disorgamﬁcd
and begin to multiply uncontrollably, putting the surrounding
sucs at risk[9]. The vast majority of people who develop
cancer do so on their skin, making it the most common Lype.
The vast majority of people who stru gale with skin conditions
are unawarg of the nature of their condition or the degree 1o
which it manifests itself. One of the factors that contributes
to the rapid progression of various skin diseases is the fact
that their symptoms don't always present themselves right
away. The average person does not have the level af
knowledge required to make educated choices regarding their
health and the medical care they receive. Dermatologists are
medical practitioners who focus iheir training and expertise
on skin disorders. Unfortunately, expensive laboratary tests
may be required in order to properly diagnose and evaluate
the severity of a skin condition. Dermatological technologies
that are based on lasers and photonics have undergone
significant advancements in recent years, which has allowed
for faster and more accurate diagnosis and treatment of skin
prablems, NE":-'ETHHHE:E‘S.. there is not a significant financial
burden assocm_tﬂd with this particular diagnosis. As 4
consequence of this, we offer a method of diagnosis that is
predm:uud mla the inspection of photographs. When trying to
diggnose skin cancer, dermatologists and other medhiuﬂl.
‘é?:i:::;tfir:itl:zil'|1|t3:| :ﬂz};; Ln]n ‘Lhcl use_nt'rbiapsius as a rn:licfhlc
bLIICi. i mum; ﬂn~.}:|. : | ¢ that ‘tlw.; is the best alternative,

y guarantees, The ABCDE rule [1] and the

'f- ¥ Lt ¥ 0 2
point eriteria [2] are also examples of additional screening
methodologies,

wimlltlll]v'r"{';r’;"::]::z:;lfldlr“.’_ Tl'ﬁ!' these therapies to be effective, itis
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Abstract- In the digital ern, information in large amownts may
be discovered in the form of reviews and writings of enstomers,
People create meviews vsing only text or emojis that express the
customer's thoughts or opinions. In most instances, wser
comments reflect their gut feelings about a product, A
significant amount of value is extracted from these remarks by
using sentiment anmysis. The classification is one of the most
pressing challenges in sentiment analysis which is our main
agenda in this work. The accuracy is used as a performance
evialuator and gives weightage (o senfiments given in the form
wf cmujis. A multimodal classification model is utilized her by
considering both text and cmojis for the final output. The
comparative study is also done on the wond embedding
methods of the Word2 Vee model. Aceording to the findings of
the experiments, the proposed system oulperforms  the
sentiment analysis models, which considers only text for
evaluation.

Keywords: Multimodal Senmtiment Analysis, word embeddings:
CBOW and Skipgram, wordZvec, Machine Learning

[. [NTRODUCTION

In the olden days before the internet people would go and
seck opinions from friends or relatives to buy a Ipm-i.'lu:;: [4].
However, nowadays we are witnessing an explosive increase
in information product reviews on various social media
platforms, as a result of the exraord inary prominence .ni
social media and the increase of usage of smanphones v:-nh
advanced features. This type of multimodal corpus consisls
of either  Aesthetic (picture), sound (speech), or Lran seribed
verbal (text) data. Thus the upij_liun of others ahrzuy_t a
particular product will have a drastic effect on our deciion-
making process.

Mobile Apps like flip kart, amazon, £-ComNErce siles
like e-bay, social media platforms like J-u!.'ubunk, W h:'.:tmpp,l
Linkedln or Twitter, etc. help in geitng 1]1% n:x-n:ws_uf
various online selling products [5-6]. 'I'Ju:_sl:nilm-:_nt h_u_hl_nd
these reviews is analyzed by a technigue of 1:1:1:1 EL-'Iu.I
intelligence which is called as xcmimlcnl analysis (SA). The
customer’s intention of the product 15 a_nnl:.-zm! thoroughly
and classified by using a scored word list as either I:]'l.ﬁlJ1lr|1.|:.:
positive, or negative. The four main 1}-|‘n:5_ of SA are Il:l
Graded Opinion Mining 11} Emotion detection [} Asped
hased SA IV) Intentanalysis.

The combination of NLP and machine learning
methods are used to maodel the :::urnplicath‘ l-:lug:,l Ir.1
sentiment analysis, there are three main Lypes of Tj gur_li 1:::
automated systems, Rule-based ::j'sir.nﬁ._imd hybri 5}:_5.'» ;
In our research, the SA is done on Tex and emajis nol
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merely on only lext. A good fusion gl’_lhr- texd ﬂntfn:nl:f:;
will help in exdracting meaningful in format L-Dﬂ Tar bt
sellers and consumers, the necessity 10 analyze Teviews
order to comprehend  customer E:edbs:mk. has . g.rm-:zg
However, due to a large number of reviews Srﬂ.l- ]l::‘,lq]n
practical to read all of the feedback f'nr_a specific iterm. si %
deep leaming algorithms, this study wil| compare alle mai;'fls
analyses of sentiment methodologies for a corpus of rru; ile
phone reviews of prediction af consumer happiness for @
mobile phones review, So, in this paper, we worked on Ia
s lti-modal SA 1o analyze reviews on both ted and emojis.
This technique outperformed the existing methods by
increasing in Accuracy of 5A.

The paper's structure is Section 1l i a li!erature n:‘.-‘iE'ﬁ".
The proposed model for Multimodal Scnhmen.t Analyss
Using Word Embedding in Section [Tl In Section 1V the
experiments are implemented deseribed and T.'rh:‘n:suhs. The
conclusion and future work are discussed in Section V.,

11 RELATED WORK

In this section, we discussed Multimodal sentiment
analyss (MSA). This MSA, which combines verbal and
nonverbal information such as visual and audio, has become
a popular research topic. To enable multimodal shifting for
presenting learning models, Wang et al. [1] constructed a
repeating attended variation embedding network. Hazarika
[2] proposed  multisensory  and  modality -specific
representations for multimodal representation leaming. Lin et
al. [3] presented a rank model for the muliimodal fusion
concept to reduce the cost of tensor-based techniques.
Hellinger[ 8] used word embedding and PCA 1o identify the
opinion of Bengali comments. Similar terms appear more
frequently in the same contey of Word2vec [9]. Opinion
mining, an effective feature exraction method based on
Word2Vec s proposed [10). Threugh Word2Vee and an
opinion lexical dictionary, the wchnigue detects polarity
clusters olterms in the lexicon, The polarity clusters are usad
to create the charmcteristics vector for each texd which resulis
in o lower-dimensional vector, Researchews in the field of
opinion mining employ ML algorithms to increase accuracy.
The research work [11] proposed a method for opinion
mining on dotisets of 400,000 customer reviews. Their
results suggested the good accuracy on “Random Forest”
with word embeddings equal w %06622%. In the realm of
sentiment analysis wtilizing deep leaming methodologies, on

the other hand, 4 data corpus of 10,662 records was used for

opinion mining from the IMDb compus [12). In addition,
another study wsed deep leaming methods like the MLP.
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