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SL. No Title of paper Name of the author/s Department of the teacher Name of journal Yefar o_f Page
publication number
ANISOTROPIC MINIMALLY INTERACTING DARK BHASKARA RAO M.P.V.V,, ADITYA INTERNATIONAL 26
1 ENERGY MODELS WITH COSMIC STRINGSAND A | Y., DIVYA PRASANTHI U.Y,, REDDY BASIC SCIENCE & HUMANITIES | JOURNAL OF MODERN 2021 -
MASSIVE SCALAR FIELD D.RK. PHYSICS A
A REVIEW ON METAL-ORGANIC FRAMEWORKS FRONTIERS IN 27
2 AS CONGENIAL HETEROGENEOUS CATALYSTS GANGU KK, JONNALAGADDA S.B. BASIC SCIENCE & HUMANITIES CHEMISTRY 2021 -
FOR POTENTIAL ORGANIC TRANSFORMATIONS
CURVATURE TENSORS IN SP-KENMOTSU
MANIFOLDS WITH RESPECT TO QUARTER- DEVIS.S., SATYANARAYANA T., SAI RELIABILITY: THEORY 28
3 SYMMETRIC METRIC CONNECTION PRASAD K.L. BASIC SCIENCE & HUMANITIES AND APPLICATIONS 2021
A NOVEL TRANSPORTATION APPROACH TO
SOLVING TYPE - 2 TRIANGULAR INTUITIONISTIC RELIABILITY: THEORY 29
4 FUZZY TRANSPORTATION PROBLEMS SINGULURI I, RAVISHANKAR N. BASIC SCIENCE & HUMANITIES AND APPLICATIONS 2021
STUDY OF THERMAL CHARACTERISTICS INTERNATIONAL
5 AUGMENTATION OF THE ALUMINIUM OXIDE RUDRABI;I(I}P;AII;AXORI'& ID;UPIREDDI MECHANICAL ENGINEERING JOURNAL OF HEAT 2021 30
NANO FLUID WITH DIFFERENT BASE FLUIDS v o AND TECHNOLOGY
ELECTRONICS AND JOURNAL OF
6 MODIFIED MONOPOLE-CDR HYBRID ANTENNA HINDUSTASIXIH%K}'{' IIZANDA PK, COMMUNICATION ELECTRONIC 2021 31
o ENGINEERING MATERIALS
EXCELLENT CATALYTIC ACTIVITY OF TWO
7 CD(II) METAL-ORGANIC FRAMEWORKS IN THE GANGEI lﬁgNmﬁé\gggi\(}ngERRU BASIC SCIENCE & HUMANITIES CHEMISTRYSELECT 2021 32
SYNTHESIS OF BENZOTHIAZOLO-PYRIMIDINES ” o
INHI?;S&;:E ]EB)ESJIIXV&I%(I;JIIS{H;S 1::1;13:}"{ SON VANAPALLI K.R.,, BHATTACHARYA 33
8 CHARACTERISTICS DURING THE CO-PYROLYSIS ], SAMAL BSSQ}I;]{);?{S MEDHA, MECHANICAL ENGINEERING ENERGY 2021 =
OF BIOMASS AND SINGLE-USE PLASTICS o
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CHAR FROM THE CO-PYROLYSIS OF

SAMAL B., VANAPALLI K.R,, DUBEY

EUCALYPTUS WOOD AND LOW-DENSITY SCIENCE OF THE 34
9 POLYETHYLENE FOR USE AS HIGH-QUALITY BK, BHATTSACI\?E‘?]?IXQ II" CHANDRA CIVIL ENGINEERING TOTAL ENVIRONMENT 2021
FUEL: INFLUENCE OF PROCESS PARAMETERS 7 ’
MADHUSUDHANA RAO K,, VIJAY SAI
NEW MEASUREMENTS OF INTERNAL K., RAJASEKHAR E.,, SEETHARAMAN PHYSICS OF ATOMIC 35
10 CONVERSION COEFFICIENTS IN 111CD D.,, RANIRAO D, BASIC SCIENCE & HUMANITIES NUCLEI 2021
VENKATARAMANIAH K.
NANOCOMPOSITES FOR THE PHOTOCATALYTIC | CHANDRA'S, JAGDALE P, MEDHA 36
11 DEGRADATION OF SULFAMETHOXAZOLE IN TIWARI A.lz, ]?)Ii}lk\'}‘g‘g g/l., DE NINO CIVIL ENGINEERING TOXICS 2021 -
WATER—A REVIEW ” '
12 RIS ASSISTED DUAL-HOP MIXED PLC/RF FOR PADHAN A K, SAHU HK,, SAHU P.R,, E(:j]_gl\(/:[:/[l:]?\]l\llécAS'I‘?(l)\ll\ll) COMMUIIE:IIIEEATIONS 2021 37
SMART GRID APPLICATIONS SAMANTARAY S.R. ENGINEERING LETTERS
PRACTICE PERIODICAL
MODIFIED DAMAGE ASSESSMENT METHOD FOR ON STRUCTURAL 38
13 REINFORCED CONCRETE BUILDINGS HAIT P, SIL A,, CHOUDHURY S. CIVIL ENGINEERING DESIGN AND 2021
CONSTRUCTION
STRUCTURAL AND MAGNETIC PROPERTIES OF SHAW S.K., GANGWAR A, SHARMA
NANOCRYSTALLINE EQUI-ATOMIC SPINEL A. ALLA S.K. KAVITA S JOURNAL OF ALLOYS 39
14 HIGH-ENTROPY OXIDE (ALCOFEMNNI)304 VASI.J'NDHAR.A I;/[ MEENA.‘S S MECHANICAL ENGINEERING AND COMPOUNDS 2021 -
SYNTHESISED BY MICROWAVE ASSISTED CO- MAITI P PRA.‘SAD N.K o
PRECIPITATION TECHNIQUE ” o
OPTIMIZATION OF INJECTION AND SPARK INTERNATIONAL
CHINCHOLKAR S.P., BHIOGADE G.
TIMING IN DIRECT INJECTION STRATIFIED : ’ JOURNAL OF 40
15 CHARGE (DISC) ENGINE FUELED WITH LOYTE Alﬁ%%ﬂ(ﬁxvﬁl\]sm ].G., MECHANICAL ENGINEERING MECHANICAL 2021
GASOLINE-ETHANOL BLEND ) ENGINEERING
HPLC BIOASSAY OF ELVITEGRAVIR USING A JOURNAL OF
MOLECULARLY IMPRINTED POLYMER BASED VARMA N.N,, NAIDU C.G., 41
16 SOLID PHASE EXTRACTION IN RAT PLASMA: RAMACHANDRA B.,, SWAMY AM. BASIC SCIENCE & HUMANITIES I?ZI;I{IEII\‘/\I(IPIS‘!I?RAYL 2021
APPLICATION TO PHARMACOKINETIC STUDIES
EFFICIENT MULTIPLEXING USING DELAYED CSI RADHAKRISHNAN A, PRASADR,, OPTICAL FIBER 42
17 IN FEW-MODE FIBER LINKS APPAIAH K. BASIC SCIENCE & HUMANITIES TECHNOLOGY 2021
AN EFFECTIVE METAHEURISTIC BASED NODE
SEKHAR P., LYDIA E.L., ELHOSENY
18 LOCALIZATION TECHNIQUE FOR WIRELESS M., AL-AKAIDI M., SELIM M.M,, MECHANICAL ENGINEERING PHYSICAL 2021 43

SENSOR NETWORKS ENABLED INDOOR
COMMUNICATION

SHANKAR K.

COMMUNICATION
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INFLUENCE OF PROCESS PARAMETERS ON

SAMAL B., VANAPALLI K.R,, DUBEY

THERMAL CHARACTERISTICS OF CHAR FROM COMPUTER SCIENCE 44
19 CO-PYROLYSIS OF EUCALYPTUS BIOMASS AND BK, BHATTSACI\?E‘?]?IZQ II" CHANDRA ENGINEERING ENERGY 2021
POLYSTYRENE: ITS PROSPECTS AS A SOLID FUEL 7 ’
EFFECT OF TOOL ROTATIONAL SPEED ON THE YOGANJANEYULU G., JOURNAL OF
MICROSTRUCTURE AND ASSOCIATED VIGNESHWARAN S., PALANIVEL R, MATERIALS 45
20 MECHANICAL PROPERTIES OF INCREMENTALLY ALBLAWTI A,, RASHEED M.A,, MECHANICAL ENGINEERING ENGINEERING AND 2021
FORMED COMMERCIALLY PURE TITANIUM LAUBSCHER R.F. PERFORMANCE
COMPUTATION OF PASSIVE SUSPENSION
SATYANARAYANA V.S.V,, GOPALA
PARAMETERS FOR IMPROVEMENT OF VEHICLE ’ NOISE AND VIBRATION 46
21 RIDE QUALITY BASED ON STOCHASTIC OPTIMAL RAOLV.V, SAR;%EI\SIH B, MOHAN MECHANICAL ENGINEERING WORLDWIDE 2021
CONTROLLER WITH A LOOK-AHEAD PREVIEW ’
SHAW S.K., KAILASHIYA],
I'-FE203 NANOFLOWERS AS EFFICIENT
22 MAGNETIC HYPERTHERMIA AND GANGWAR A, ALLA S.K, GUPTA BASIC SCIENCE & HUMANITIES APPLIED SURFACE 2021 47
PHOTOTHERMAL AGENT S.K., PRAJAPAT C.L, MEENAS.S,, SCIENCE
DASH D., MAITI P., PRASAD N.K.
ENERGY EFFICIENT NEURO-FUZZY CLUSTER
23 BASED TOPOLOGY CONSTRUCTION WITH PUST&IE};AN?S"E'LI;{US;EONli{H;dN DA, COMPUTER SCIENCE COMPUTER 2021 48
METAHEURISTIC ROUTE PLANNING Sll-U;NKAR K ” ENGINEERING NETWORKS
ALGORITHM FOR UNMANNED AERIAL VEHICLES '
ANALYSIS ON DUAL SUPPLY INVENTORY MODEL
24 HAVING NEGATIVE ARRIVALS AND FINITE LIFE SOUJANYA M.L.,, LAXMI P.V. MECHANICAL ENGINEERING RELIABILITY: THEORY 2021 49
AND APPLICATIONS
TIME INVENTORY
DESIGN OF TRAINING SEQUENCES FOR MULTI JOURNAL OF
USER—MIMO WITH ACCURATE CHANNEL RAMISETTY U.M,, CHENNUPATI S.K,, ELECTRICAL AND ELECTRICAL 50
25 ESTIMATION CONSIDERING CHANNEL GUNDAVARAPU V.N.K ELECTRONICS ENGINEERING ENGINEERING AND 2021
RELIABILITY UNDER PERFECT CHANNEL STATE T TECHNOLOGY
INFORMATION USING CUCKOO OPTIMIZATION
PERFORMANCE ANALYSIS OF MULTI USER MIMO
SYSTEM WITH SUCCESSIVE HYBRID WIRELESS PERSONAL 51
26 INFORMATION AND ENERGY TRANSFER RAMISETTY U.M., CHENNUPATI S.K. INFORMATION TECHNOLOGY COMMUNICATIONS 2021
BEAMFORMER
AN INTELLIGENT ENERGY MANAGEMENT AND MANNE S., LYDIA E.L.,, PUSTOKHINA 52
27 TRAFFIC PREDICTIVE MODEL FOR L.V.,, PUSTOKHIN D.A., PARVATHY MECHANICAL ENGINEERING SOFT COMPUTING 2021 -
AUTONOMOUS VEHICLE SYSTEMS V.S.,, SHANKAR K.
EXHAUST EMISSION CHARACTERISTICS OF A RECENT ADVANCES IN
28 THREE-WHEELER AUTO DIESEL ENGINE PRASADARAO B., KOLAKOTI A, ELECTRICAL AND COMPUTER SCIENCE 2021 53

FUELED WITH PONGAMIA, MAHUA AND
JATROPHA BIODIESELS

SEKHAR P.

ELECTRONICS ENGINEERING

AND
COMMUNICATIONS




N2a VIGNAN'’s

INSTITUTE OF INFORMATION TECHNOLOGY

[ (AUTONOMOUS)
e (Approved by AICTE-New Delhi & Affiliated to JNTUK, Kakinada)
Q> Beside VSEZ, Duvvada, Vadlapudi Post, Gajuwaka, Visakhapatnam - 530 049.
SEGMENTATION OF NATURAL IMAGES WITH K- | CHANDRA SEKHAR P., THIRUPATHI JOURNAL OF
7 COMPUTER SCIENCE SCIENTIFIC AND 54
29 | MEANS AND HIERARCHICAL ALGORITHM BASED RAO N., BHATTACHARYYAD., ENGINEERING NDUSTRIAL 2021
ON MIXTURE OF PEARSON DISTRIBUTIONS KIM T.-H.
RESEARCH
JOURNAL OF MEDICAL
LONG TERM PREDICTION OF RAINFALL IN BHATTACHARYYA D., SWATHI K. 55
30 ‘ * | BASIC SCIENCE & HUMANITIES PHARMACEUTICAL 2021 ==
ANDHRA PRADESH WITH DEEP LEARNING RAO N.T., KUMARI N.M.J. AND ALLIED SCIENCES
COMPREHENSIVE ANALYSIS ON COMPARISON JOURNAL OF MEDICAL
31 OF MACHINE LEARNING AND DEEP LEARNING RE%HD‘?{TBT A}S{?ﬁﬁ?ﬁ &']DE‘IAES”; T co“é‘;gﬁf&%ﬁg CE PHARMACEUTICAL 2021 36
APPLICATIONS ON CARDIAC ARREST ” il - AND ALLIED SCIENCES
ANALYSIS OF SWIPT BASED DUAL-HOP AF ELECTRICAL AND AEU -]gNUTFEI\II{ELAg{:ONAL .
32 RELAY WITH SSK MODULATION OVER SAHU H.K, SAHU S.K, PRASAD R. 2021 ==
NAKAGAMLM FADING CHANNEL ELECTRONICS ENGINEERING ELECTRONICS AND
COMMUNICATIONS
PERFORMANCE ANALYSIS OF ENERGY ELECTRONICS AND IEEE 58
33 HARVESTING-BASED SMART GRID DYNAMIC SAHU H.K. COMMUNICATION COMMUNICATIONS 2021 =
HAN WITH SSK MODULATION ENGINEERING LETTERS
INTERNATIONAL
JOURNAL OF
24 ADAPTIVE HYSTERESIS BAND CURRENT RAVI SANKAR RS, VENKATESH A, ELECTRICAL AND ELECTRICAL AND 2021 59
CONTROL OF GRID CONNECTED PV INVERTER KOLLIPARA D. ELECTRONICS ENGINEERING COMPUTER
ENGINEERING
OPTIMAL DEEP LEARNING BASED IMAGE TRANSACTIONS ON
3 COMPRESSION TECHNIQUE FOR DATA SU]éTfﬁ&fﬁRggzggxssﬁg DIA COMPUTER SCIENCE EMERGING 2021 60
TRANSMISSION ON INDUSTRIAL INTERNET OF T SHANKAR K v ENGINEERING TELECOMMUNICATION
THINGS APPLICATIONS ' S TECHNOLOGIES
RF INDUCTION HEATING AND IN-VITRO STUDY
OF CITRATE FUNCTIONALIZED ZR- GANGWAR A., ALLA S.X., PRASAD PHYSICA B: 61
36 SUBSTITUTED FE304 NANOPARTICLES WITH N.K. MECHANICAL ENGINEERING CONDENSED MATTER 2021
HUMAN LUNG ADENOCARCINOMA (A549) CELL
A NEW RANKING IN HEXAGONAL FUZZY
37 NUMBER BY CENTROID OF CENTROIDS AND ADILAKSHMI S., SHANKAR N.R. BASIC SCIENCE & HUMANITIES RE;I]?%S?{C:;E%%Y 2021 62
APPLICATION IN FUZZY CRITICAL PATH
INTERNATIONAL
HARMONIC STABILITY ANALYSIS OF MULTI-
18 PARALLELED 3.PHASE PV INVERTERS TIED TO RAVI SANKAR R.S, DEEPIKA KK, ELECTRICAL AND JOURNAL OF POWER 2021 63

GRID

SATYANARAYANA A.V.

ELECTRONICS ENGINEERING

ELECTRONICS AND
DRIVE SYSTEMS
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JOURNAL OF
DEEPA S, VIJAY SAI K, RAO D.R,
39 EC-DECAY OF 133BA REVISITED BY ELECTRON- MADHUSUDHANA RAO K, BASIC SCIENCE & HUMANITIES RADIOANALYTICAL 2021 64
GAMMA SPECTROSCOPY VENKATARAMANIAH K AND NUCLEAR
: CHEMISTRY
SCATTERING OF HIGHER ORDER MODE
20 CLUSTERS (HOMC) FROM SURFACE BREAKING REDDY lifl'gagsf\ggwm A, ELECTRICAL AND NDT AND E 2021 65
NOTCHES IN PLATES WITH APPLICATION TO BALASUBRAMANIAM K ELECTRONICS ENGINEERING INTERNATIONAL
HIGHER TEMPERATURE GRADIENTS :
MICROHARDNESS AND SHG EFFICIENCY OF HANUMANTHARAO R, BULLETIN OF 66
a1 PURE AND PICRIC ACID-ADDED KDP CRYSTALS KALAINATHAN S. BASIC SCIENCE & HUMANITIES | /A TERIALS SCIENCE 2021
COMPACT SYMMETRICAL SLOT COUPLED AEU - INTERNATIONAL
ELECTRONICS AND
" LINEARLY POLARIZED TWO,/FOUR/EIGHT KETHAVATHU S.N., SINGAM A., COMMUNICATION JOURNAL OF 2021 67
ELEMENT MIMO BOWTIE DRA FOR WLAN MUTHUSAMY P. ENGINEERING ELECTRONICS AND
APPLICATIONS COMMUNICATIONS
PREPARATION AND CHARACTERISATION OF
NEW TI/FLUORAPATITE/MWCNTS TERNARY
43 | NANOCOMPOSITE AND ITS CATALYTIC ACTIVITY | AGDADI\EK ?‘?&{?ﬁﬁggggfg p. | BASICSCIENCE & HUMANITIES ?g;’iﬁ}ﬁ%cs :ﬁgﬁg 2021 68
IN THE SYNTHESIS OF PYRAZOLO([3,4- ” =
B]QUINOLINE MOIETIES
REVUE
" FORECASTING THE SPREAD OF COVID-19 MAHANTY M., SWATHI K., TEJA K.S.,, COMPUTER SCIENCE D'INTELLIGENCE 2021 69
PANDEMIC WITH PROPHET KUMAR P.H., SRAVANI A. ENGINEERING
ARTIFICIELLE
ALLA S.K., GANGWAR A, SHAW SK.,,
PHYSICAL AND IN-VITRO EVALUATION OF PURE VISWANADH M.K., NEOGI K., CERAMICS 70
45 AND SUBSTITUTED MXCE1-X02 (M = CO, FEOR | MUTHU M.S., GUPTA N, MEENAS.S, | MECHANICAL ENGINEERING INTERNATIONAL 2021 —
TI AND X = 0.05) MAGNETIC NANOPARTICLES KOLLU P., MANDAL RK,
PRASAD N.K.
EFFICACY OF COBALT-INCORPORATED
JOURNAL OF THE
MESOPOROUS SILICA TOWARD GURU T.V.SP.V.S, KRISHNA V., 71
46 PHOTODEGRADATION OF ALIZARIN RED S AND RAJESH E. BASIC SCIENCE & HUMANITIES CHINESSCFC%‘TE;V“CAL 2021
ITS KINETIC STUDY
A STUDY ON ASSESSMENT OF VULNERABILITY ENVIRONMENT,
47 OF SEAWATER INTRUSION TO GROUNDWATER ’;%%Rﬁ{f\; %gﬁ%‘i&%ﬁ%:‘s‘%‘“ BASIC SCIENCE & HUMANITIES | DEVELOPMENT AND 2021 72
IN COASTAL AREAS OF VISAKHAPATNAM, INDIA et o SUSTAINABILITY
IMPACT OF NEGATIVE ARRIVALS AND
18 MULTIPLE WORKING VACATION ON DUAL SOUJANYA M.L, LAXMIP.V., BASIC SCIENCE & HUMANITIES | RELIABILITY: THEORY 2021 73

SUPPLIER INVENTORY MODEL WITH FINITE
LIFETIMES

SIRISHA E.

AND APPLICATIONS
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GREEN ENERGY EFFICIENT ROUTING WITH

LAXMI LYDIA E., AROKIARA]

49 DEEP LEARNING BASED ANOMALY DETECTION JOVITH A, FRANCIS SAVIOUR COMPUTER SCIENCE MATHEMATICS 2021 74
FOR INTERNET OF THINGS (10T) DEVARA]J A, SEO C., JOSHI G.P ENGINEERING
COMMUNICATIONS M v o
ENH}?II;)I%i]i/[l\lijllgglglggg?]f}]\}fforrgzlg(():gg}l;;g\ic IN VIVEKANANDA K.V, APPLIED PHYSICS A: 75
50 ’ ’ ’ ; DHANALAKSHMI B., RAO B.P., RAO BASIC SCIENCE & HUMANITIES MATERIALS SCIENCE 2021 —
NANOCOMPOSITES FOR SPINTRONIC PSVS AND PROCESSING
APPLICATIONS B
ULTRA-SMALL ZINC OXIDE NANOSHEETS
ANCHORED VIO SODUM BSOS | qurasapu . roov o, .
51 SYED K., REDDY K.R., SHETTI N.P,, MECHANICAL ENGINEERING CHEMOSPHERE 2021 —
PHOTOCATALYSTS FOR REMOVAL OF TOXIC AMINABHAVI T.M., SHIM |
POLLUTANTS AND PHTOTOELECTROCATALYTIC R ’
WATER OXIDATION
AN EFFECTIVE DEEP LEARNING FEATURES JAYANTHI ., LYDIA E.L,, COMPUTER SCIENCE ]?LJ?ENSLLiggNA(]hélgAIEgT 77
52 BASED INTEGRATED FRAMEWORK FOR IRIS KRISHNARAJ N., JAYASANKART,, ENGINEERING HUMANIZED 2021 -
DETECTION AND RECOGNITION BABU R.L., SUJI R.A. COMPUTING
ON A CLASS OF LORENTZIAN PARA-KENMOTSU PRASAD K.L.S, DEVIS.S, ITALIAN JOURNAL OF 78
53 MANIFOLDS ADMITTING THE WEYL- DEEKSHITULU G.V.S.R BASIC SCIENCE & HUMANITIES PURE AND APPLIED 2021
PROJECTIVE CURVATURE TENSOR OF TYPE (1,3) D MATHEMATICS
SMART DEVICES PERFORMANCE WITH SSK- ELECTRONICS AND IEEE 79
54 BPSK MODULATION AND ENERGY HARVESTING SAHU H.K,, PADHAN A.K,, SAHU P.R. COMMUNICATION COMMUNICATIONS 2021 -
IN SMART CITIES ENGINEERING LETTERS
ELECTRONICS AND
DGS BASED MONOPOLE CIRCULAR-SHAPED GOPI D., VADABOYINA AR, 80
>3 PATCH ANTENNA FOR UWB APPLICATIONS DABBAKUTI J.R.K.K. COMMUNICATION SN APPLIED SCIENCES 2021
ENGINEERING
OXYGEN PARTIAL PRESSURE INFLUENCED VENKATAIAH S., CHANDRA S.V]., ELECTRONICS AND
56 STOICHIOMETRY, STRUCTURAL, ELECTRICAL, CHALAPATHI U. RAMANA C COMMUNICATION SURFACE AND 2021 81
AND OPTICAL PROPERTIES OF DC REACTIVE UTHAN.I'\IA S N ENGINEERING INTERFACE ANALYSIS
SPUTTERED HAFNIUM OXIDE FILMS '
TRANSACTIONS ON
57 Al;gilECé:Il‘i/%NCg;?;IS(;%EN?Z TFIE)ARNBSLF;%RDI\;II\SAX\QEH LYDIA E.L,, RAJ J.S., PANDI SELVAM COMPUTER SCIENCE EMERGING 2021 82
WATERMARKING R., ELHOSENY M., SHANKAR K. ENGINEERING TELECOMMUNICATION
S TECHNOLOGIES
) JOURNAL OF
53 W?SE%fN%Englﬁgll}Aﬁ?ﬁgI\./I%Sl\f'll‘léi[lzm GHOSH S., ROY S., CHAKRABORTY COMPUTER SCIENCE ELECTROMAGNETIC 2021 83
U., SARKHEL A. ENGINEERING WAVES AND

SYSTEM FOR BIOTELEMETRY APPLICATIONS

APPLICATIONS
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INTERNATIONAL
JOURNAL OF
CPU RUNTIME OPTIMIZATION IN DATA DAMAGE | ¢5\1 A si;NpARA RAO M., RAO K.V, COMPUTER SCIENCE KNOWLEDGE-BASED 84
>9 TRACKING QUARANTINE AND RECOVERY KRISHNA PRASAD M.H.M ENGINEERING AND INTELLIGENT 2021
(DTQR) SCHEME BASED ON CUSTOMIZED ANN ENGINEERING
SYSTEMS
INTERNATIONAL
JOURNAL OF
MACHINE HEARING SYSTEM FOR ELECTRONICS AND
60 TELECONFERENCE AUTHENTICATION WITH Mﬁgggggnsligg&mng COMMUNICATION Kgl\?]‘)"’lﬁ%iigg\;ﬁ]) 2021 85
EFFECTIVE SPEECH ANALYSIS ENGINEERING ENGINEERING
SYSTEMS
61 A COl\éop&%IESISCIX%%%RXE%{V%IEI“(’IE\E?NCY DEBNATH S., ARIF W., ROY S,, COMPUTER SCIENCE WIRELESS PERSONAL 2021 86
MANAGEMENT BAISHYA S., SEN D. ENGINEERING COMMUNICATIONS
INTERNATIONAL
AN IOT-BASED AGRICULTURE MAINTENANCE KAILASAM S., ACHANTA S.D.M., ELECTRONICS AND JOURNAL OF 37
62 USING PERVASIVE COMPUTING WITH MACHINE RAMA KOTESWARA RAO P.,, COMMUNICATION INTELLIGENT 2021 =
LEARNING TECHNIQUE VATAMBETI R, KAYAM S. ENGINEERING COMPUTING AND
CYBERNETICS
COGNITIVE COMPUTING-BASED COVID-19 LAXMI LYDIA E., ANUPAMA CS.S,, 38
63 | DETECTION ON INTERNET OF THINGS-ENABLED | BENO A. ELHOSENY M., ALSHEHRI MECHANICAL ENGINEERING SOFT COMPUTING 2021 ==
EDGE COMPUTING ENVIRONMENT M.D., SELIM M.M.
CHANDRIKA V.S., KARTHIK T.S., JOURNAL OF NUCLEAR
64 lfg\sgé*égg%%ggfi%g‘gg;fg;‘?g&oéggﬁ; BHASKARAN ], HEMANTH B,, COMPUTER SCIENCE ENERGY SCIENCE AND 2021 89
NANOTECHNOLOGY LOGANATHAN MK, ENGINEERING POWER GENERATION
PRAVEENKUMAR C. TECHNOLOGY
A COMPARATIVE ASSESSMENT OF
PERFORMANCE AND EMISSION SEENIAPPAN K., VENKATESAN B.,
- CHARACTERISTICS OF A DI DIESEL ENGINE KRISHNAN N.N., KANDHASAMY T, COMPUTER SCIENCE ENERGY AND 2021 920
FUELLED WITH TERNARY BLENDS OF TWO ARUNACHALAM S., SEETA RK, ENGINEERING ENVIRONMENT
HIGHER ALCOHOLS WITH LEMONGRASS OIL DEPOURES M.V.
BIODIESEL AND DIESEL FUEL
MATRIX FACTORIZATION BASED EAI ENDORSED
66 RECOMMENDATION SYSTEM USING HYBRID RAOPS, %AggA‘;&XgﬁlBJRUMALLA Cogggfﬁgﬁﬁgm TRANSACTIONS ON 2021 o1
OPTIMIZATION TECHNIQUE ” : ENERGY WEB
INTERNET OF THINGS AND DEEP LEARNING VAIYAPURI T, LYDIAE.L,
67 ENABLED ELDERLY FALL DETECTION MODEL SIKKANDAR M.Y., DIAZ V.G., Cogggfﬁé}%ﬁg@ IEEE ACCESS 2021 92
FOR SMART HOMECARE PUSTOKHINA LV., PUSTOKHIN D.A.
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ENHANCED EXPONENTIAL REACHING LAW-
BASED SLIDING MODE CONTROL OF SHUNT

ACTIVE POWER FILTER IN AN ELECTRICAL JOURNAL OF
68 DISTRIBUTION SYSTEM [62~ 5 QSA-“' WEyy . NAGUBOINA V.K., GUDEY S.K. CODEIEEFI\?SESIQ(iEEgCE ENGINEERING 2021 93
Hisad Jdegstidea sl ou YV pmaallmd jal RESEARCH
5,0 Nales N5 all g 8385 8 & a8 U
= KEPVEN 5\]
CAN SKELETAL JOINT POSITIONAL ORDERING
INFLUENCE ACTION RECOGNITION ON KUMAR M.T K., KISHORE P.V.V,, 94
69 SPECTRALLY GRADED CNNS: A PERSPECTIVE ON | MADHAV B.T.P.,, KUMAR D.A., KALA INFORMATION TECHNOLOGY IEEE Access 2021 -
ACHIEVING JOINT ORDER INDEPENDENT N.S., RAO K.P.K,, PRASAD B.
LEARNING
IDENTIFYING THE PRESENCE OF BACTERIA ON
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This paper deals with the construction of locally rotationally symmetric (LRS) Bianchi
type-1I (B-II) cosmological models obtained by solving Einstein field equations coupled
with an attractive massive scalar field (MSF) when the source of gravitation is the mix-
ture of cosmic string cloud and anisotropic dark energy (DE) fluid which are minimally
interacting. We have obtained exact cosmological models by using (i) shear scalar is
proportional to the scalar expansion of the space-time and (ii) a power-law relation
between the average scale factor of the universe and the scalar field. Our models repre-
sent string cosmological model and DE model in the presence of MSF. Using our model,
we determine cosmological parameters such as energy densities, deceleration parame-
ter, statefinders and equation of state parameter. We, also, present the tension density
and energy density of the stri g,,We dlSCU.bS the physical aspect}ofﬁt\hese cosmological
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A Review on Metal-Organic
Frameworks as Congenial
Heterogeneous Catalysts for Potential
Organic Transformations

Kranthi Kumar Gangu? and Sreekantha B. Jonnalagadda®*

Wnan's Institute of Information Technology, Visakhapatnam, Indi, *School of Chemistry and Physics, Westvile Campus,
Uniersity of KwaZulu-Natal, Durban, South Africa

Metal-organic frameworks (MOFs) have emerged as versatile candidates of interest in
heterogeneous catalysis. Recent research and developments with MOFs positively
endorse their role as catalysts in generating invaluable organic compounds. To
harness the full potential of MOFs in value-added organic transformation, a
comprehensive look at how these materials are likely to involve in the catalytic
processes is essential. Mainstays of MOFs such as metal nodes, linkers, encapsulation
materials, and enveloped structures tend to produce capable catalytic active sites that
offer solutions to reduce human efforts in developing new organic reactions. The main
advantages of choosing MOFs as reusable catalysts are the flexible and robust skeleton,
regular porosity, high pore volume, and accessible synthesis accompanied with cost-
effectiveness. As hosts for active metals, sole MOFs, modified MOFs, and MOFs have
made remarkable advances as solid catalysts. The extensive exploration of the MOFs
possibly led to their fast adoption in fabricating new biclogical molecules such as pyridines,
quinolines, guinazolinones, imines, and their derivatives. This review covers the varied
MOFs and their catalytic properties in facilitating the selective formation of the product
organic moieties and interprets MOF's property responsible for their elegant performance.

Keywords: metal-organic frameworks (MOF), heterogeneous catalysis, reusability, catalytic active sites, green
principles, value-added organic transformations

INTRODUCTION

Eco-friendly practices to overcome the concerns related to organic transformations is crucial.
The excess use of toxic catalysts cause health hazards and result in the imbalance of ecology.
Globally, several catalytic management practices using hazardous chemicals as catalysts have
been rejected to safeguard the environment (Dhakshinamoorthy et al., 2011; Sun et al., 2016;
Zhao et al, 2016). Many such chemicals as catalysts have already shown the tendency to
accumulate and magnify the reaction host system. Thus, these days, focus on environmentally
benign catalysts is emerging on a larger scale to counter the catalyst hazards effectively.
Heterogeneous catalysis is another promising approach for detoxifying organic reaction
contamination caused’ by harmful chemicals as catalysts (Wolfe et al., 1999; Sun et al,
2014; Kou et al :“2017). Wit}i}_thendevelopment of state-of-the-art technology, a roadmap
towards cleaner-catalytic practices can be envisaged. Difficulties with isolating, reusing, and
thermal instability’ with homogeneous catalysts in nic transformation have significantly
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Abstract

A conformal curvature tensor and con-circular curvature tensor in an SP-Kenmotsu manifold are
derived in this article which admits a quarter-symmetric metric connection. Conclusively, we verified
our results by considering a case of 3-D SP-Kenmotsu manifold.

Keywords: n-Einstein manifold,SP-Kenmotsu manifold, con-circular curvature tensor, Quarter-
symmet'ric metric connection, Ricci tensor, conformal curvature tensor.
2010 Mathematics Subject Classification: 53C07, 53C25

I. INTRODUCTION

A M, (Riemannian manifold) is symmetrical locally if V.R =0 and symmetric if R(X,Y).R =0
where R(X,Y)Z = VxVyZ — VyVxZ— Vx,y)Z appears as a derivation. If R(X,Y).R =0, then
M, is turns to be the pseudo symmetric space that is defined with the criteria R.R = L(g,R).
A manifold M, is conformally symmetric if V.C =0 and if R.C = 0, it is said to be Weyl semi

symmetric which are characterised by the condition R.C = LcQ(g, C).

Schouten & Friedman proposed the concept of semi-symmetric linear connection on a differ-
entiable manifold. Some of the semi-symmetric curvature criteria in Riemannian manifolds are
given by Yano [12].

Semi symmetric metric connection plays a very significant part in the geometry of Riemannian
manifolds. For instance, a semi-symmetric metric is the displacement of the earth’s surface after
a fixed point. A quarter-symmetric connection is a linear connection ¥V on an n-dimensional
Riemannian manifold (M, g) if Tis T(X,Y) = n(Y)pX —n(X)¢Y.

Sato [8] proposed concepts of almost para contact Riemannian manifold. In 1977, Matsumoto
and Adati [1] characterized special para-Sasakian as well as para-Sasakian manifolds as a par-
ticular type of almost contact Riemannian manifolds. Before Sato, Kenmotsu [6] characterized
a type of this manifold. In 1995, Sinha and Sai Prasad [9] characterized a type of almost para
contact metric manifolds mainly para-Kenmotsu and'special para—Kenmc&su,manifolds. For the
literature, on Para-Kenmotsu manifolds one canrefer.to Balga [2], Srivastava a}ld Srivastava [10],
Olszak [7] . 2 &g 7 4 5\ o e

On the other hand, various geometers fof}_Ri’emarirﬁan manifol?lfs;andéeciﬁcally SP-Sasakian
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Abstract

In this article we propose a new transportation strategy to achieve an ideal answer for triangular
intuitionistic fuzzy transportation problem of type — 2 i.e., limits and requests are considered as
real numbers and the transportation cost from cause to objective is considered as triangular
intuitionistic fuzzy numbers as product cost per unit. The proposed method is solving by using
ranking function. The appropriate response system is delineated with a numerical model.

Keywords: IFN, TIFN, IF Optimum solution, TIFTP of type-2.
I. Introduction

In genuine world, there are general complex circumstances in each field, in which specialists and
chiefs battle with uncertainty and hesitation. In useful circumstances, assortment of fresh
information of different boundaries is troublesome because of absence of precise interchanges,
mistake in information, market information and consumer loyalties. The data accessible is some of
the time ambiguous and inadequate. The real-life problems, when defined by the decision maker
with uncertainty leads to the notion of fuzzy sets. Due to imprecise information, the exact evaluation
of participation values is not possible. Moreover, the evaluation of non-participation esteems is
consistently impossible. This prompts an in deterministic climate where dithering endures.
Managing estimated data while deciding, idea of fuzziness was presented by Bellman and Zadeh
[6]. K. T, Atanassov [4] presented idea of Intuitionistic fuzzy set hypothesis, which is more able to
manage such issues. B. Chetia and P. K. Das [1] demonstrated a few outcomes on intuitionistic fuzzy
delicate network. Intuitionistic fuzzy sets [5], [7], [8] discovered to be exceptionally powerful in
managing ambiguity, among a few higher request fuzzy sets. SK. Singh, S.P. Yadav [9] proposed
their strategies to address case 2 sort of intuitionistic fuzzy transportation problem (IFTP) for

example [FTP of type-2. G. Gupta and A. Kumara [3]:a capable technique was introduced in which

limit and request factors are taken as TIFN's uhhzed\m\t}us article to tackle mathematical model.
for tackling T];FTT’tc))f type — 2 by applying

This paper proposes another transpo;taﬁoﬁ strategy for’
ranking function found in [2]. 3| G Jr e e
?/\/:: . g
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Nanofluids have been widely studied over the past decade due to their extremely promising
findings in terms of thermal transfer improvement techniques. These fluids have a number
of potential benefits, including enhanced thermal resistance and heat transfer
characteristics. The current study examines the numerical behavior of the square cavity
loaded with a nanofluid for thermal enhancement under three different base fluid
conditions (water, water-EG mixture, and EG). This square cavity edge is maintained at a
length of 8 cm. Side edges are kept at constant high and low-temperature conditions, and
bottom sides are insulated. Additionally, it is found that when the base fluid's composition
changes between EG to water, heat transmission is increased. The (hnfhbf/) ratio improves
when the percent vol density of Al203 nanoparticle increases, and an increase of up to 4.5
percent is possible. Consequently, the paper concluded that the use of nanofluids aids in
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Accepted: 27 December 2021

Keywords:
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finite element model, CFD study, square
element mesh grid, isothermal wall

heat transfer enhancement.

1. INTRODUCTION

Nanofluids are binary mixtures of a base fluid with metallic
particles (10 nm - 100 nm in size). The inclusion of nano-sized
metal particles colloquially referred to as nanoparticles have
been found to enhance the thermal of the fluid, thus increasing
the heat transfer phenomena. However, the degree to which
nanoparticles absorb heat may be dependent on their volume
concentration. Nanoparticles may improve heat transmission

. up to a specific point in their volume concentration range and
may reduce it beyond that point. This range of optimum
nanoparticle volume concentration levels may also be
dependent on the concentration of the base fluid and the
source's temperature. In aggregate, it becomes a highly
complicated issue, and more research is necessary to fully
comprehend this phenomenon.

Several significant research has been conducted before to
better understand the improvement of heat transfer through
nanofluids [1, 2]. Kamyar et al. [3] used the lattice Boltzmann
method to compare a numerical model to experimental data for
a nanofluid system. They demonstrated that numerical
methods were in close accord with experimental findings.
They suggested that rather than modeling the nanofluid as
either a single-phase system, a two-phase system is more
appropriate. Additionally, they recommended that numerical
modeling of nanofluids should include temperature-dependent
thermophysical characteristics.

Li and Peterson [4] studied the buoyancy-based convection

in an aluminium oxide nano fluid. Effect of namo--.
concentration was analysed for 0.5 to 6%. They inférred-that™s
with the advance in volume concentration; “the” heat,
transmission decreased. They ascribed this degradation to the
nanofluid's increased viscosity and thefl’q'(:p\irrencé of

2000

| ‘heat transrr;issgig of manofluids.” "'+~ (

Brownian motion. They hypothesized that perhaps the
thermophoresis impact delayed the start of natural convection.
The findings of this study contradicted earlier findings.
Dagtekin and Oztop [5] investigated the impact of 2
different thermal partitions, their size, and placement inside an
enclosure on natural circulation phenomena. Hwang et al. [6]
examined a rectangular cavity and performed a buoyancy-
driven heat transfer study of water-based (Al,O3) nanofluids.
The ratio of the heat transfer coefficients of nanofluids to the
base fluid falls as the size of the nanoparticles rises. Putra et
al. [7] conducted heat transfer tests on a cylindrical device
having a bottom and top thermal temperature and nanofluid.
There was no indication of stratification of concentration
layers. However, there was a reduction in spontaneous
convective heat transmission. This decrease was attributable
to the nanoparticles' concentration and the cylinder's aspect
ratio. Goktepe et al. [8] compared single-phase and two-phase
models for nanofluid convection at the entrance of an evenly
heated tube. Numerous experts have done further study in
nanofluids [9, 10]. Nguyen et al. [11] investigated the impact
of nanoparticle size on a water aluminum oxide nanofluid.
They tested the viscosity of two distinct particle sizes at
various temperatures experimentally. Yazdi et al. [12]
investigated the impact of Brownian motion upon this
temperature increase of a nanofluid in a cavity. They examined
Brownian motion's impact on a hollow loaded with water and
ALO; nanoparticles. Buongiorno [13], Pak and Cho [14]
investigated the impact of the nanofluid in a circular tube on
oxide dual metallic nano atoms of alumina (Al,O3) & titanium
oxide (TiO,). They studied the heat transport behavior of a

. > circular pipe and-Calculated the turbulent friction. Finally,
. ~Ahadi et al. [15] investiéated the Soret effect's impact on the

B>
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Abstract

This paper presents bandwidth enhancement of a monopole antenna by hybridization with cylindrical dielectric resonator
(CDR) elements. Dual resonance of the monopole is obtained when the electric current distribution is controlled by adding
metallic branches and metallic sphere components. Two prototypes are proposed, incorporating the dual monopole modes
and hybrid automatic (HEM), ;s mode of CDR elements, promising an ultra-wideband (UWB) response with an omnidi-
rectional radiation pattern. The first prototype is composed of two CDRs and a monopole branch which gives an operating
bandwidth of 67.25% (6.01-12.1 GHz). The second prototype, with a small metallic sphere-loaded monopole, is surrounded
symmetrically by four CDR elements. As a result, the impedance bandwidth is enhanced up to 76.61% (6.2—-13.9 GHz). The
simulated results including reflection coefficients, radiation patterns, and antenna gains are compared with the experimental
results of the fabricated prototype, and good agreement is found between them.

Keywords Branched monopole - CDR (cylindrical dielectric resonator) - monopole - UWB (ultra-wideband)

Introduction

Advancements in antenna engineering have been made
possible through innovation of interesting techniques,
one of which is hybridization, where the best features of
the individual domain are integrated to achieve even bet-
ter outcomes. This hybridization technique works well for a
simple quarter-wave monopole antenna which suffers from
an inherent narrow impedance bandwidth. The dielectric
resonator-based hybridization technique is one of the best
choices to overcome these shortcomings." It provides several
advantages for antennas including compact size, reduced
surface waves, low conductor loss, and wide impedance
bandwidth.? Hybridization of a monopole antenna and a
cylindrical dielectric resonator has garnered increasing
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attention due to the wideband characteristics that can be
achieved.>” Such antennas reported in the literature have
three resonant modes. The lowest and highest resonance
modes are due to the monopole and the excitation of the
transverse magnetic (TMj,5) mode of the dielectric resona-
tor, respectively. The central resonance occurs due to the
coupling effect between the monopole and dielectric resona-
tor. An additional resonant mode can also be introduced to
further increase the impedance bandwidth of the antenna.>~’
The literature also suggests other structures such as short-
broadband monopole,® annular dielectric resonator antenna
(DRA),9‘10 multiple cylindrical dielectric resonator (CDR)
elements,!! hemispherical DRA,'>""° and half-split cylindri-
cal DRA (CDRA),IS_U which are integrated with monopole
antennas for bandwidth enhancement.

This paper presents a very simple but unique technique
to enhance the bandwidth of a monopole antenna. Two low-
profile hybrid designs are proposed through a combination
of electric monopole and CDR (Fig. 1a and b). These struc-
tures are inspired by the concept of monopole branching
which can generate closely spaced multiple resonances by
modifying the electric current distribution along the length
of monopole.'32° Both designs are simulated followed by
a validation in a fully automated anechoic chamber. All the
radiation characteristics are discussed in successive sections.
The measured impedance bandwidth achieved for prototype
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Abstract

Eight novel benzothiazolo-pyrimidines were generated with 92-96 % yield in ethanol at room
temperature with a short reaction time of 15-25 min. One-pot multi-component fusion of selected
substituted benzaldehyde, malononitrile and 2-amino benzothiazol to synthesise medicinally valuable
benzothiazolo-pyrimidine derivatives. Cd(ll) and 2,6-naphthalene dicarboxylate based porous metal-
organic frameworks were employed as solid catalysts for accelerating organic transformation with
high atom economy and yield.

= EtQH, RT

92-96% vield, 13-25 min

Abstract

We report the noteworthy catalytic activity of two three-dimensional, rigid and porous
Metal-Organic Frameworks (MOFs) constructed from Cd(ll) and 2,6-naphthalene
dicarboxylic acid (2,6-ndc) ligand with different structural arrangements, namely [Cd5(2,6-
ndc)3(DMF)4(NO3)17(1) and [Cd»(2,6-ndc),(DMF),] (2) in organic synthesis. Excellent
porosity and Lewis acidic/basic centres accrued in the structural arrangement rendered
both superb catalyst characteristics. Both MOFs exhibited perfect catalytic activity for the
one-pot fusion of chosen substituted benzaldehyde, malononitrile and 2-amino
benzothiazol to synthesise medicinally valuable’ benzothlazolo pyrimidine derivatives.
Eight novel benzothiazolo- pyrlmldmes were generated with 92— 96% y yleld in ethanol at
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The co-pyrolytic behaviour of single-use plastics (Polystyrene, Low-density polyethylene) and Eucalyptus
biomass was investigated at variable temperatures (300, 400, 500, and 600 °C) and the effects of their
interactions on the characteristics of solid chars were also studied. The variation in thermal profiles of ‘A
Mass loss%' showed the inhibitory and synergistic effects of plastics on the biomass degradation,
resulting in higher and lower yields of char composite, respectively. The blend containing polystyrene
exhibited the highest synergistic (A M = 15.1) and inhibitory (A M = - 4) effects. The thermal kinetics of
blends also indicated the presence of both the effects through relatively higher and lower apparent

gz)-';;]rfl;sis activation energies compared to the calculated, before and during the degradation of plastics. Despite
Biomass low fixed carbon contents and high volatile matter, polymer-coated char composites had higher fuel
Single-use plastics value indices (36—136%), energy yields (1—26%) and calorific values (15—21%), relative to biochar. After
Kinetics the complete degradation of plastics, char composites exhibited higher values of electrical conductivity
Thermogravimetric analysis (2—40%), surface area (15—64%), and cation exchange capacity (5—19%). These properties advocate the
Synergy flexibility of char composites’ applicability as solid fuel or soil amender depending on the optimized

conditions of co-pyrolysis.
© 2021 Elsevier Ltd. All rights reserved.

processing costs and low quality of recycled products limit the ef-
ficacy of recycling in their management [3].

Biofuels are often termed as one of the viable near-term
renewable alternatives to fossil-based fuels [4]. Especially, ligno-

1. Introduction

The faltering momentum behind innovations to achieve global
energy security is a matter of deep concern [1]. It comes in the wake

of ever-expanding needs for innovations in all the growing econ-
omies, driven by technological advances and automation in every
conceivable sector. The present pace of transition from fossil fuels
to renewables has not been able to keep up with these accelerating
energy demands. On the other hand, the world is still in pursuit of
sustainable waste management strategies for single-use plastics
(SUP), whose ubiquity and persistence makes it an arduous task [2].
Especially, for low value SUPs made of thin film and foam, high

* Corresponding author. School of Environmental Science and Engineering, In-
dian Institute of Technology, Kharagpur, West Bengal, 721302, India./
E-mail addresses: jayantab@mining.itkgp.ernetin, jayantaism@gmail.com
(J. Bhattacharya).
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0360-5442/© 2021 Elsevier Ltd. All rights reserved.

cellulosic feedstocks are viewed as the future of renewable liquid
fuels because of their abundance and high yields per unit of the
land area [5]. The thermochemical conversion of biomass has been
an attractive technology over the years for the same, owing to its
flexibility in terms of products and the process. Although prom-
ising, its gaseous and liquid intermediates have lower heating value
relative to petroleum-based fuels owing to their high intrinsic ox-
ygen content, and so needs further upgradation [6]. While deoxy-
genation demands relatively complex facilities with high hydrogen
inputs and capital costs [5], hydrodeoxygenation through co-
feeding of plastics (a rich source of hydrogen) with biomass has
achieved a significant reputation in recent years [7-9]. Its ability to
cater tci-fen_eggy security and waste management, along with the
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HIGHLIGHTS

The properties of char of different tem-
perature, residence time and feedstock
ratio were compared.

Co-pyrolysis of WLDPE with Eucalyptus
wood enhanced the yield and produc-
tivity of char.

The chars had high carbon content and
energy density with low volatile con-
tent.

The fuel value indices of the chars were
> 500 GJ/m3.

The thermal properties of char indicated
its strong potential as alternate solid
fuel.
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GRAPHICAL ABSTRACT

ABSTRACT

Providing a valuable application to the under-utilized solid residue of co-pyrolysis of biomass and plastics could
substantially improve economic and environmental sustainability of the process, thereby fostering circular econ-
omy. This study focuses on the variation of thermal and physiochemical characteristics of solid char, produced
from the co-pyrolysis of waste low-density polyethylene (WLDPE) and Eucalyptus wood with varying pyrolysis
temperatures from 300 to 550 °C, residence times of 90-150 min, and relative percentage of 33% and 25%
(w/w) WLDPE in the feedstock. The highest values of yield (37%), energy density (1.25) and high heat value
(31 MJ/Kg) were observed with the char produced at 300 °C. The physical inhibition caused by the overlaying
plastic coating on the surface of the char below 450 °C resulted in the same. However, with the increase in termn-
perature, increase in fuel ratio by 78-79% and fixed carbon content by 68-69% were observed. The highest con-
centrations of fixed carbon (39%), fuel ratio (0.81) along with the lowest O/C and H/C ratios (0.07 and 0.13) were
observed with the chars produced above 450 °C depicting their high degree of carbonization. The fuel value in-
dices of all the chars were > 500 GJ/m” indicating their suitability as high-quality fuels. Significant influences
of residence time and feedstock ratio were also observed on properties of the char. The analysis of variance
and principal component analysis also depicted significant variations in the properties of the char produced

Abbreviations: WLDPE, Waste Low density polyethylene.
* Corresponding author at: School of Environmental Science and Engineering, Indian lnsmute ofTechnoIogy, Kharagpur, West Bengal 721302 [u(h
E-mail address: bkdubey@civil.iitkgp.acin (B.K. Dubey). g /
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The 7.5-day beta decay of ${}*{111}$Ag is studied with a 60 cc HPGe gamma
spectrometer system and a high transmission Mini-Orange magnetic spectrometer.
Precise gamma energies and relative intensities of fourteen gamma transitions and
conversion electron intensities of sixteen conversion lines of eleven gamma transitions
have been determined. Normalized Peak to Gamma method has been used for the
determination of $K$ and $L$ conversion coefficients of most of the gamma transitions
in ${}*{111}$Cd for the first time, and compared with the theoretical values for
assignment of multipolarities. The present conversion electron intensities would be of
great use for calibrating electron detectors and electron transporters.
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Abstract: Sulfamethoxazole (SMX) is a frequently used antibiotic for the treatment of urinary tract,
respiratory, and intestinal infections and as a supplement in livestock or fishery farming to boost
production. The release of SMX into the environment can lead to the development of antibiotic
resistance among the microbial community, which can lead to frequent clinical infections. SMX
removal from water is usually done through advanced treatment processes, such as adsorption,
photocatalytic oxidation, and biodegradation. Among them, the advanced oxidation process using
TiO, and its composites is being widely used. TiO; is a widely used photocatalyst; however,
it has certain limitations, such as low visible light response and quick recombination of e~ /h*
pairs. Integrating the biochar with TiO, nanoparticles can overcome such limitations. The biochar-
supported TiO, composites showed a significant increase in the photocatalytic activities in the UV-
visible range, which resulted in a substantial increase in the degradation of SMX in water. The present
review has critically reviewed the methods of biochar TiO, composite synthesis, the effect of biochar
integration with the TiO; on its physicochemical properties, and the chemical pathways through
which the biochar/TiO, composite degrades the SMX in water or aqueous solution. The degradation
of SMX using photocatalysis can be considered a useful model, and the research studies presented in
this review will allow extending this area of research on other types of similar pharmaceuticals or
pollutants in general in the future.

Keywords: sulfamethoxazole; photocatalysis; biochar; titanium oxide and antibiotic

1. Introduction

Water is an important resource for the living of animals, aquatic life, and human
beings. During past decades, a continuous increase in the worldwide population and
industrial activities have rapidly increased the water demand among the communities.
Therefore, it is very much necessary to fulfil the watefr demand among the communities
while maintaining the ecological balance [1]. However, ¢ due to the rapid industrialization
and change in living style, the- water, quality in the ex atural resources such as rivers, lakes,
and groundwater has substantially: detenorated’due to the release of the pollutants [2,3].
In recent years, the production of anhb10t1cs from pharmaceutical industries and their
consumption by humans and animals: has significantly increased duejto the frequent en-
demic and pandexmc eplsodes such as COVID 19, Ebola, and Swine ﬂu [4 5] The hlgh

Toxics 2021, 9, 313. https://doi.org/10.3390/ toxics9110313
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Single phase equi-atomic (Alg;Cog2Feq3Mng3Nip2)304 high-entropy oxide (HEO) having spinel structure
was synthesised employing simple and cost effective microwave assisted co-precipitation technique, fol-
lowed by calcination at 500 °C. The material obtained was highly crystalline and stable at higher tem-
peratures. The uniformity in elemental distribution was apprehended through STEM-EDS elemental
mapping. The X-ray photoelectron spectroscopy confirmed +3 ionic state for Fe and Al, while other elements
oxidised to higher ionic states to maintain charge neutrality. Ferrimagnetic behaviour was confirmed for the
obtained HEO through magnetic characterisations.

© 2021 Elsevier B.V. All rights reserved.

1. Introduction

In recent years, the concept of entropy stabilisation to obtain a
single-phase structure has been extended from high-entropy alloys
(HEAs) to several classes of materials including carbides [1], borides
[2] and oxides [3]. These materials contain five or more elements or
ions in nearly equi-molar composition but have a single phase
structure favoured by their high configurationally entropy [4]. While
the HEAs were the focus of research for the last decade due to their
augmented properties compared to conventional alloys, the current
focus has been shifted to other high-entropy systems such as en-
tropy-stabilised oxides or high-entropy oxides (HEOs) unfolding
their potential application in energy storage [5,6], catalysis [7], di-
electrics [8] and magnetic [9].

The interest in HEOs advanced after the pioneering work of Rost
et al. in 2015, where they had reported the formation of single-phase

* Corresponding author. e ORMATION
E-mail address: nandkp.met@iitbhu.ac.in (N.K- Prasad), /7, 5

https://‘doi.org/l0,](Jlﬁijjal[com.202I,lﬁhZSQ ¢
0925-8388/© 2021 Elsevier B.V. All rights reserved.

(C00.2Cu0.2Mg0.2Ni0.2Zn)0 rock salt structure in bulk ceramic
through conventional high temperature solid-state reaction [3]. The
HEOs have a tendency to form a simple solid solution structure,
rather than multiple inter-oxide phases as in heavily doped systems,
favoured by their high configurational entropy of mixing. Advancing
in the field, several new HEOs crystallising in perovskite [10], fluorite
[11] or spinel [12] structures have been reported. The interesting
aspect of such system is the incorporation of multiple elements,
which render them with tailorable properties that may find appli-
cations in different spaces such as magnetic, catalytic, energy sto-
rage and dielectrics.

In the scientific community, spinels (ferrites) are one of the most
studied materials because of their wide array of applications not
only in magnetic but also in electronic, catalytic and biomedical field
{13]. Spinel ferrites are having generic formula MFe,04 (M = Mn, Co,
Ni, Cu or Zn), generally crystallises into a closed-pack cubic structure

_-of oxygen ions in which metal cations occupy the tetrahedral (A) and

octahedral (B) interstitial sites. The magnetic behaviour of spinel
ferrites is reliant on the super-exchange interactions at tetrahedral

()/ and octahedral sub-lattices (A-O-B, A-O-A and B-0-B interactions)
P~ /
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Abstract - Direct injection stratified charge (DISC) engine is a hybrid concept between compression ignition
and spark ignition engines. DISC engine incorporates some best features of both CI and SI engine with its
additional own advantage. Multi-fuels can be used in this engine with improvement in thermal efficiency and
reduction in harmful emissions like NOx. This includes multi-fuel capability, high thermal efficiency and low
NOx emission production. Fuel is injected just before TDC position in this engine 1 sark 1s used for the
initiation of the combustion process. Throttling pressure drop losses are eliminated in this .. gine; as the engine
power output is varied by regulating the fuel supply by keeping the air supply same. The present paper describes
optimization of injection and spark timing, performance and emission characteristics of DISC engine using
gasoline-ethanol blend. On the basis of experimentation, DISC engine runs well with ethanol and ethanol-
gasoline blends. ES0 (50% ethanol + 50% gasoline) is found to be more suitable blend with significantly reduced
HC, CO, NOx emissions and with marginal reduction in brake thermal efficiency compared to pure gasoline.

Index Terms - Brake thermal efficiency, compression ratio, Disc engine, Ethanol, Emissions,

1. INTRODUCTION

Worldwide growing concern for environmental degradation due to harmful emissions coming from engine
exhaust and energy security has put immense pressure on the engine researchers for modification of the engine
technology [1,2]. SI engines operates at stoichiometric air fuel ratio, which provides clean burn and negligible
emissions, while their performance is limited due to lower compression ratio and throttling losses [1,2].
Whereas, diesel engines are lean combustion engines giving lower concentration of CO and HC in exhaust
emission but NOX and smoke are major pollutants due to high combustion temperature. Besides these, the
diesel engines can emit a little amount of SO2 if the fuel contains sulphates. It is difficult to manage with
compression ignition (CI) engine to satisfy forthcoming emission regulations [3,4]. The direct injection
stratified charge (DISC) engine utilizes the features of both DI compression ignition and PFI spark ignition
engine. Theoretically, this lean burn combustion are fuel efficient at partial load condition and better engine
performance over port fuel injection at full load condition [5,6]. It can reduce the fuel consumption by 40%
during idling and by 35% at mid load and speed over the conventional SI engine [7]. It can be operated over a
wide range of load and the fuel supply can be varied from lean to rich. In-cylinder direct injection of fuel creates
partial fuel stratification where fuel rich zone forms near the region of spark plug this demonstrates improved
combustion in ultra-lean zones provide good combustion 1gn1t10n stablhty [8]. The in-cylinder DI during the
compression stroke produces the cooling effects due to the fuel evaporation that helps/ to av/dld engine knock.
The stratified mixture is also beneficial in avoiding scavengmg losses during the gg:,:;e\ﬁange process. This
Copyrights @Kalahari Journals : V Vot 7 No.5 (May, 2022)
International Journal of Mechamcal Engmeermg -~
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Abstract

A water-compatible molecularly imprinted polymer
(MIP) was prepared for specific extraction of HIV-1
integrase inhibitor elvitegravir (EVG). It was
prepared by a non-covalent free radical
polymerization process using methacrylic acid as a
monomer and elvitegravir as a template molecule.
The MIP based solid phase extraction (MIP-SPE)
cartridge was constructed for specific extraction of
EVG from rat plasma samples. The effect of
porogenic solvents, cross linker, pH and monomer
to template ratio were studied. The developed

HPLC method was validated as per ICH guidelines.

)

The recovery of EVG using MIP-SPE technique was
98%. The LOD and LOQ of EVG were 0.01 and 0.05 ‘

\)
@
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The constant demand for high data rates has resulted in few-mode optical fiber (FMF) based multiplexed systems
an attractive solution. While the separability of FMF modes permits effective multiplexing, modal dispersion
limits data rates. Conventional signal processing based approaches to compensate for modal dispersion incur
significant computational complexity. On the other hand of principal modes (PMs) can mitigate dispersion with
very little compensation requirements at the receiver. However, in the presence of high mode-dependent losses
(MDL), the PMs’ performance degrades significantly. In this paper, we propose the use of a polar decomposition
based scheme, wherein the impairments of the fiber can be viewed as a cascade of a dispersive system and a lossy
(MDL) system. Compensating for the MDL using polar decomposition permits the use of PMs with near optimal
performance. Further, we discuss effective quantization techniques to track the variation of PMs and propose
effective low-rate feedback mechanisms for PM feedback to the transmitter for optimized transmission, with
interpolation across WDM channels to reduce the feedback burden. Finally, we also discuss the impact of delay in
feedback on achievable rate when the fiber channel undergoes temporal variation. Simulations reveal that the
polar decomposition and quantized PM approach yields effective data rates for various fiber conditions, even
with temporal channel variations, thereby indicating that this would be a promising solution for low complexity

multiplexing based FMF systems.

1. Introduction

Optical fibers are known to offer large bandwidths and support high
data rates, thereby making them suitable for high speed communication
links. While single-mode fibers (SMFs) are used most commonly on ac-
count of their high bandwidths, recent work has shown that multimode
fibers (MMFs) can enable parallel transmission of data through their
multitude of modes. These modes arise as a natural consequence of the
fact that fibers are guided media. A special class of modes, called prin-
cipal modes (PMs) [1], have been shown to limit the impact of modal
dispersion in MMFs. These can be viewed as a natural extension of the
principal states of polarization to multimode fibers [2]. Since the recent
increase in bandwidth demands has led to the requirements that could
exceed the current fiber limits, newer techniques are needed to enhance
data rates through optical fibers. This has led to the consideration of
spatial multiplexing through fibers as a means to further increase data
rates. Several approaches for utilizing the capabilities of MMFs have
been explored to enable efficient multiplexing of signals through MMFs,
using the technique of multiple-input multiple-output (MIMO)

* Corresponding author.

communication using mode division multiplexing (MDM) [3,4]. How-
ever, modal dispersion and intermodal mixing limits the efficiency of
multiplexing [5], which is the primary motivation for using PMs.

In fibers without mode-dependent losses, dispersion-free trans-
mission can be achieved using principal modes (PMs) that are also
orthogonal, thus permitting effective multiplexing. Experimental results
have revealed that PMs are effective in combating dispersion in FMF and
MMFs [6-8]. However, the PMs’ dispersion-free properties hold only
over limited bandwidth ranges [9,10]. As the modulation bandwidth
increases, dispersion also increases. Crosstalk at the receiver influences
the transmission performance, especially at higher bitrates, due to the
frequency dependence of the PMs, and each PM interferes with others at
the receiver [11]. To overcome these limits requires significant optical
and electronic processing at the receiver, which increases the receiver
cost and complexity. Reducing the complexity of such receivers is a topic
of active research. One approach that has been popular in the context of
wireless MIMO systems is the use of channel state information feedback
at the transmitter [12]. Motivated by this, we explore the utility of the
feedback of channel state information (CSI) to the transmitter from the
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ARTICLE INFO ABSTRACT

Recently, wireless sensor network (WSN) enabled indoor communication provides an effective and
flexible method for local area networks mainly in large buildings or in a group of several buildings.
Node localization can be considered as a major process which helps to calculate the coordinate points
of the unknown nodes with the assistance of known (anchor) nodes. Earlier studies have considered
node localization problem as an NP hard problem. Several metaheuristics techniques are employed
for resolving the localization problem in WSN that extremely decreases the localization error. This
paper designs an effective metaheuristic-based Group Teaching Optimization Algorithm for Node
Localization (GTOA-NL) technique for WSN. The goal of the GTOA-NL technique is to determine the
position of the unknown nodes by the use of anchor nodes in the WSN with minimum localization
error and maximum localization accuracy. The presented GTOA is stimulated from the group teaching
strategy and it can be used for optimization process with no loss of generality. In order to guarantee
the effective node localization performance of the presented GTOA-NL model, an extensive set of
simulations were performed to highlight the supremacy of the GTOA-NL model. The obtained results
have ensured the superior performance of the GTOA-NL model over the other compared methods
under varying number of anchor nodes, ranging error, and transmission range.

' © 2021 Elsevier B.V. All rights reserved.
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1. Introduction

The development of new wireless communication technolo-
gies denotes a global revolution that is altering the way we
interact with and learn about the environment. An efficient inex-
pensive wireless communication has initiated a period of highly
connected societies and serves as a strong driver of business
innovation. The utilization of wireless-enabled technologies such
as the Internet of Things (IoT) and WSN suffer from several issues
from physical network architectures to data analytics. A major
issue is to develop effective techniques to integrate, operate, and
manage large scale indoor wireless networks

In real-world scenarios, WSN become an integral part of [oT
and is placed in a sensor domain to observe the physical envi-
ronmental characteristics. In recent years, the superior portion of
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the researchers was drawn remarkable passion for WSN due to
its minimum effort and low preparation capacity. It has several
application areas like inspecting natural aspects and real phe-
nomenon such as environmental monitoring, temperature, pa-
tient social insurance checking, submerged acoustic observance,
and activity control monitoring. It has several designing chal-
lenges which affect the framework and implementation of com-
mon model, for instance, communication, time synchronization,
energy, cost, system security, and nature of administration. Sev-
eral studies are established to resolve these problems however
localization remains a crucial issue in WSN. For instance, in a
common scheme, when an unpredicted natural disaster occurs,
sensors are deployed by airplane stochastically. These sensors
could not find out their present location and installation of GPS
to every sensor node is costly.

The sensors with the GPS are termed as anchor nodes which
transfer beacon signal to compute location of unknown nodes,
resulting in more energy. The location of the unknown node is
calculated by employing the distance among anchor nodes (by
identified position) and unknown node/(l;; unknown position).
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The prospects of chars derived from the co-pyrolysis of waste polystyrene (WPS) and eucalyptus biomass
at variable temperatures (300—550 °C), residence times (90—150 min) and proportions of WPS (w/w)
(33% and 25%) for their potential use as a solid fuel were assessed. The production of char suggested an
improved fuel quality compared to the raw feedstock because of reduced volatile and oxygen contents,
along with an increase in the carbon and fixed carbon contents. While the properties of the char such as
energy density (1.12—1.30), high heat value (28.03—32.5 M]/kg) had their maximum values observed
with 33% WPS content at 300 °C, fixed carbon (4.5—34.19%), fuel ratio (0.05—0.64) were maximum with

Ke 2 . i
Szﬁzﬁ 25% WPS content at 550 °C. Moreover, the energy yield of the char was higher than the mass yield. The
Co-pyrolysis chars produced at 300, 350 °C were observed to have O/C and H/C ratios similar to that of sub-

Char bituminous and bituminous coal. Principal component analysis presented the variable effects of WPS
on the properties of the char through physical inhibition and synergistic interactions below and above
the complete volatilization temperature of WPS.

Eucalyptus biomass
Polystyrene
© 2021 Elsevier Ltd. All rights reserved.

sustainable and clean energy sources that can substitute petroleum
products have been resuscitated lately.

Biofuels are often termed as one of the viable near-term
renewable alternatives to fossil-based fuels [5]. Especially, ligno-
cellulosic feedstocks are viewed as the future of renewable liquid
fuels because of their abundance and high yields per unit of the
land area [6]. To meet the incessant increment in energy demands,
fast-growing and short turn species plantations such as Eucalyptus

1. Introduction

Rapid industrialization and enormous population growth have
resulted in a tremendous increase in energy demand and municipal
solid waste (MSW) generation all over the world. The world's
reliance on petroleum products remains adamantly high. Interna-
tional energy agency reports that petrochemicals are set to account
for nearly one third and half of the growth in oil demand by 2030

and 2050, respectively [1]. The present pace of transition from fossil
fuels to renewables has not been able to keep up with these
accelerating energy demands [2]. On the other hand, appeal for
energy demand and worries over worldwide climate change
together has stood out for utilization of waste as an energy pro-
ducer [3,4]. Researches focusing on the improvements in

* Corresponding author. School of Environmental Science and Engineering, In-
dian Institute of Technology, Kharagpur, West Bengal, 721302, India.
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could be the essential part of the solution. Eucalyptus plantations
(lignocellulosic biomass) can be found in over 90 countries across
five continents, making it the world's fastest-growing hardwood
forestry sector, with a total plantation area of between 16 and 19
million hectares (40—47 million acres) [7]. With over 70% of three
million hectares agro/farm forestry plantations, India stands only
next to Brazil among the countries that raise large quantity of
Eucalyptus biomass [8]. Unlike direct combustion, conversion of
this lignocellulosic feedstock to high energy dense products may be
an environmentally and economically sustainable use of this
resource. The thermochemical convgsion»of biomass has been an
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Effect of Tool Rotational Speed on the Microstructure
and Associated Mechanical Properties of Incrementally

Formed Commercially Pure Titanium
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Single-point incremental forming (SPIF) was conducted on a 1-mm-thick commercially pure titanium grade
2 (Ti-G2) sheet metal in a CNC vertical milling unit. A hardened steel ball of 12 mm diameter was used as
forming tool. Frustum cups were formed with varying spindle speeds between 300, 450, and 600 RPM.
Other process parameters including the vertical step down and feed rate were kept as 0.2 mm and 300 mm/
min, respectively. The metallurgical and mechanical properties of the formed material were investigated by
cutting samples from the frustum cup walls. Electron-backscattered diffraction (EBSD) investigation re-
vealed limited change in grain size with an increase in spindle speed. Dislocation density was measured by
x-ray diffraction peak broadening analysis. The results indicate that an increase in spindle speed resulted in
an increased dislocation density. The EBSD-based textural studies revealed a strong basal texture with near
P and B type orientations visible at the maximum spindle speed. The tensile tests demonstrated a pro-
portional increase in tensile strength with an increase in spindle speed along with a significant reduction in
total ductility. The enhanced dislocation density and the formation of a strong basal texture were considered
as the main drivers for the improvement in the tensile strength. A maximum tensile strength of nearly 550
MPa was obtained for samples extracted from the walls of the frustum cup at the maximum spindle speed of
600 RPM. This translates to an 80% enhancement of the tensile strength when compared to the base metal .

electron-backscattered diffraction, mechanical
properties, microstructure, single-point incremental
forming, titanium, tensile testing

Keywords

1. Iniroduction

The titanium grade 2 (Ti-G2) is considered as the workhorse
of the chemical and piping industry where superior chemical
resistance, excellent strength-to-weight ratio, good weldability,
and good formability are required (Ref 1). Its uses include
tubing or piping systems, gas and oil storage and delivery
systems, pressure vessels, chemical reaction vessels, heat
exchangers, liners and various other industrial applications
(Ref 2). These applications may involve various forming
operations. Ti and its alloys are successfully employed in these
applications with achievable tolerance levels comparable to
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stainless steels. However, the tolerance achieved is inferior to that
of steels. Ti-G2 (commercially pure grade) is mostly used for cold
forming operations (Ref 3). The commercial pure grade of Ti
exhibits typically hexagonal closed pack (HCP) crystal structures
at low temperature and a body-centered cubic (BCC) crystal
structure at elevated temperatures (above 800°C). Typically, the
deformation of Ti occurs due to a twining-based mechanism and
exhibits a different stress—strain behavior in tension and com-
pression (strength differential effect) (Ref 4). Ti alloys are
sensitive to strain rate and better formability is achieved when itis
formed at low strain rates at ambient temperature. Efforts have
been made by several researchers to understand the forming
behavior of Ti and its alloys through the conventional punch
stretch test (Ref 4-6) as well as through various incremental
forming techniques (Ref 7-9). Unlike the conventional punch
stretch test, the single-point incremental forming (SPIF) test
utilizes a point contact on the sheet metal surface and incremen-
tally conveys the desired shape on it. This necessitates special-
ized computer numerical conirol (CNC) forming equipment.
SPIF does not require a conventional punch and die setup and
only a relatively simple fixture support (Ref 10, 11). SPIF has
been demonstrated to attain higher forming limits than any other
conventional sheet metal forming processes. To capitalize on this
potential elevated formability, it is essential to investigate how
the process parameters affect the success of the forming process.
The most significant process parameters in SPIF are sheet metal
thickness, tool diameter, tool shape, vertical step down, spindle
speed, and lubrication (Ref 12). The literature reports that
formability may be increased with an increase in sheet metal
thickness during SPIF (Ref 13, 14). Subsequent papers suggest an
optimized sheet metal thickness resulting in improved formabil-
ity (Ref 15). In line with the above, an increase in tool diameter

(Ref16-18) and an increase in spindle speed (Ref 16, 19) was also
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controller with a look-ahead preview
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Abstract

This article aims to determine the optimum parameters of a half-car model passive suspension vehicle passing on a random road.
The optimum parameters are obtained based on the response of linear quadratic regulator control with a look-ahead preview for
attaining the passive suspension performance nearly equivalent to the active suspension performance. The optimum parameters
are estimated by equalizing mean square suspension controlling forces of passive and active vehicle models and subsequently
minimizing the performance error between the two systems. The response of passive suspension with optimized parameters
matches approximately with the active suspension response, with respect to ride comfort and road holding.

Keywords

Ride comfort, passive suspension parameters, half car, linear quadratic regulator, preview control, optimization

Introduction

The dynamic behavior of the classical suspension system
mainly depends on the spring and damper elements. The
suspension system tries to suppress the effects of the un-
even road disturbance on the output variables such as
vehicle body acceleration, suspension space, and tire de-
flection. Passive suspension systems are not supported by
any external energy source for any change in the stiffness
and damping properties of the system, and in general, they
are invariable. Because of the contradicting requirements
and the fact that the vehicle has to operate in an extensive
range of driving conditions, the choice of fixed stiffness
and damping parameters must be compromised.' Because
of the vast range of control forces in active systems, they
may have better control over the vehicle dynamics and can
give the best performance. However, this is paid in terms of
very high energy requirements and in terms of system
stability.” The main limitations of active systems are the
difficulty in running control equipment, delay reaction,
high costs, and comparatively less robust. In view of
improving suspension performance, many researchers have
been working on different control strategies.”~

In fact, the introduction of energy into the active system
can lead to unstable behavior if not properly controlled.
Vehicles which require high performance need active

controls, but this might be possible with high actuator
power. It broadly identifies the fact that the active controls
have constricted usage in general vehicles.® The passive
suspensions are still used in most current production ve-
hicles due to their low cost, reliability, and simplicity.
Hence, stiffness of the suspension spring and coefficient of
the damper are the two important design parameters, which
should be selected properly for the passive suspension
system.

Many researchers have been addressing the problem in
view of improving the ride comfort and handling ability.
Gobi and Mastinu’ derived analytical formulae for de-
scribing the vehicle response to random excitation of road
profile. They analyzed the parameter sensitivity with re-
spect to different performance criteria. Using simplified
vehicle models for optimization, the unwanted effects of
the noise related to gradient information were reduced.®
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ARTICLE INFO ABSTRACT

Keywords: Recent reports on the magnetic nanoparticles (MNPs) as an efficient and alternative photothermal agent have
Magnetic materials excited the researchers worldwide. While MNPs have been explored well for high heating performance during
Nanoflower . magnetic hyperthermia (MHT), their full potential is yet to be explored as an efficient photothermal agent. In
xﬁﬁ:ﬁgmewa addition, the simultaneous exposure of alternating magnetic field (for MHT) and near infrared irradiation (for
yFe;03 photothermal therapy PTT) can drastically enhance the heating behaviour of MNPs. In the present work we

explored microwave assisted polyol method to get y-Fe;O3 nanoflowers. The use of sodium acetate in varying
amounts, as an alkali source, allowed the modification of structural and magnetic properties leading to the
formation of nanoflower with high heating performance during MHT and PTT. Role of defects in y-Fe;O3
nanoflowers were investigated using photoluminescence spectroscopy which highlighted distinct role of oxygen
vacancies and surface states. The nanoflowers with better crystallinity and relatively higher coercive field per-
formed well during MHT. The observed high intrinsic loss power value of 15.21 + 0.34 nHm?Kg'as significantly
higher than the commercially available ferrofluids and previously reported values for nanoflowers. During PTT,
the therapeutic temperature of 42 °C was achieved for the aqueous suspension with a concentration as low as
100 pg/mL which demonstrates the superiority of y-Fe;03 nanoflowers as an efficient PTT agent.

1. Introduction with chemo- or radiotherapy [6,71.

In MHT, when exposed to high-frequency AC magnetic fields (AMF),

The unconventional approaches to treat cancer via magnetic hy-
perthermia (MHT) or photothermal therapy (PTT) lead the foundation
of localised treatment paradigm [1-4]. PTT has also been successfully
employed to ablate occlusive thrombi within blood vessels and provide
relief from ischemic pathology (5]. These treatment modalities are
temperature based approach (~42-46 °C) to kill cancer cells specifically
and rely on the ability of nanoparticles (NPs) to emit heat under the
application of a distant source of energy [1-4]. The NPs based cancer
therapies had proven more efficient, being controlled remotely and on-
demand localised cytotoxicity, when applied alone or in conjugation
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magnefic nanoparticles (MNPs) facilitate the conversion of magnetic
energy into heat and mediate localised hyperthermia that can be used
for cancer therapy [8]. The ability of these MNPs to convert magnetic
energy to heat depends on their size, shape, saturation magnetisation
and effective magnetic anisotropy [9-14]. In addition, the amplitude and
frequency of the applied AMF also influence the heating behaviour of
MNPs [8]. With the enriched understanding of factors influencing the
heat dissipation behaviour, researchers were able to synthesise MNPs
having specific size, shape or structure with high specific loss power
(SLP) (parameter to define heating efficiency of MNPs) [10-12,14-16].
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At present times, unmanned aerial vehicles (UAVs) received significant attention among several application areas
and services in both defense and civilian domains. The existence of many UAVs performs difficult process
effectually when they are arranged in an adhoc way. The restricted battery capacity of the UAVs, rapid mobility,
and high dynamic nature of the UAVs necessities the design of energy efficient clustering and routing protocols.
With its motivation, this paper develops an Energy Efficient Neuro-Fuzzy Cluster based Topology Construction
with Metaheuristic Route Planning (EENFC-MRP) algorithm for UAVs. The presented model involves EENFC
based clustering and MRP based routing processes. The EENFC model make use of three input parameters namely
Residual Energy in UAV, Average Distance to Nearby UAVs, and UAV Degree for the cluster construction. In
addition, Quantum Ant Lion Optimization (QALO) based MRP is applied to choose an optimal set of routes for
intercluster UAV communication. In order to investigate the energy efficient outcome of the EENFC-MRP al-
gorithm, a series of simulation processes were carried out and the results are examined under several aspects. The
resultant experimental values ensured the betterment of the EENFC-MRP algorithm over the existing models
interms of energy efficiency, throughput, network lifetime, and average delay.

(BS) with the weight of 2 kg, bounded by commercial quad-copter; so
that provide the remote area in Scotland is covered completely.
Furthermore, Amazon has developed a drone named Amazon Prime Air

1. Introduction

In general, the robust development of scientific models like efficient

and cheaper Wi-Fi radio interface, sensor nodes (SN), Global Positioning
Systems (GPSs), and in-built microcomputer based Unmanned Aerial
Vehicle (UAV) are employed widely in different sectors like health care,
armed forces, civilian applications and so on. For instance, public safety
and disaster management process [1], monitoring and reconnaissance,
border inspection, independent observation, forest fire management,
rescue operation, people safety, homeland integrity, climate monitoring,
remote sensing, traffic observation, as well as relay for ad hoc networks.
Additionally, massive number of commercial domains like filmmaking,
agriculture, Internet delivery, goods exchange, and architecture moni-
toring [2]. For sample, Nokia has introduced ultra mini 4G Base Station

* Corresponding author.

for the purpose of delivering packages to the respective users with
limited time intervals with the help of minimum drone. The establish-
ment of maximum drones tends to invoke some challenging issues [3-5].

With respect to cooperation and collaboration among several UAVs,
inter-UAV data transmission is highly recommended for developing
UAV system or called as Flying Ad Hoc Networks (FANETs). Also, the
UAVs are referred as drones, and 3 terminologies like UAV system,
FANET, and drone ad hoc network are applied alternatively [6,7]. The
architecture of UAV system is as depicted in Fig. 1. For single UAV
system, the UAV is connected to a base station (BS) whereas, in
multi-UAV system, numerous UAVs are linked with one another and also
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Abstract

In this paper the impact of dual supply chain on a perishable inventory model with negative arrivals is
evaluated. The perishable and replenishment rates of dual suppliers are distributed exponentially. Arrival
process follows Poisson distribution and the probability for an ordinary customer is p and for the negative
customer is q. Limiting distribution of the assumed model is obtained. Numerical results are presented
for cost function and various system performance parameters. The impact of dual suppliers on the optimal
reorder points will be useful in developing strategies for handling various perishable inventory problems
with replenishment rates.

Keywords: Matrix analytic method, Steady state distributions, Perishable inventory, Replenish-
ment time, Negative arrivals, Dual supply inventory model, Cost function optimization.

I. INTRODUCTION

In an (s, S) inventory policy, an order of quantity Q(= S — s) is placed if inventory drops to s,
so that the maximum inventory level is S. This policy has been widely discussed for almost a
century. However in inventory models with more than one supplier we can improve the quality
of service, develop strong relationship with the customers, reduce loss of sales due to stock
shortages, enhanced profits, etc. In dual supply (s, S) inventory policy, two orders of quantities
Q1 and Q, are placed whenever inventory level drops to r and s respectively. For literature on
inventory models with dual supply chains one can refer [9] and [8].

A review of the literature on fixed time perishable inventory models was given by the life
time of inventory items is indefinitely long in many classic inventory models, like vegetables,
food items, medical products, etc., which become unusable after a certain span. That means there
exists a real - life inventory system which consists of products having a finite lifetime. These
types of products are called as perishable products and the corresponding inventory system can
be considered as a perishable inventory system. [10] studied inventory models for perishable
items with and without backlogging. A deterministic inventory model for perishable items with
time dependent arrivals is developed by [5]. [1] discussed a perishable inventory model with
style goals.

Finite waiting hall inventory model with negraive arrivals is introduced by [4]. For more
literature on negative arrivals, one may refer [2],[3]‘and [6, 7].
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Abstract

Designing the time domain training sequences is very critical in multi carrier transmission which degrades the performance
as it is contaminated by different blocks in different cells. To improve the spectral efficiency and high accuracy, MU-MIMO
needs the sensing matrix to be reduced by using the training sequence design and optimization. Integrating the training
sequence design and sparse channel estimation improves the capacity of the system. The capacity can be enhanced by reduc-
ing the bit error rate. The system capacity for multi user- multi-input and multi output (MU-MIMO) is studied by proper
channel estimation with compressed sensing model. The design and optimization of training sequence is analysed for MU-
MIMO model using auto coherence and block coherence matrices. The block coherence matrix is optimized using cuckoo
algorithm for obtaining lower coherence value for different sparsity values. The performance improvement in terms of signal
to noise ratio is 1 dB for single user- multi-input and multi output (SU-MIMO) using genetic algorithm and the performance
of MU-MIMO is observed to be 0.93 dB using cuckoo algorithm.

Keywords MIMO - Muti-user - Channel state estimation - Training sequence - Precoder - Channel estimation
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Abstract

The current proliferation of communication networks such as MU-MIMO necessitates high
throughput coupled with high data rates. For maximization of harvested power the power
received must be increased. However, this causes an increase in interference adversely
affecting the sum rate. It is imperative to work out the trade-off between energy harvesting
and spectral efficiency which is directly related to the sum rate. This paper proposes the
logic of optimization by the weighted coefficient method using successive hybrid informa-
tion and energy transfer (SHIET) so that a trade-off can be achieved. As the multi-objective
optimization seems to be more difficult, this is modified to a single-objective optimiza-
tion using weight factor method. This method calculates channel state information (CSI)
from the angle of perfectness which directly gives the sum rate. Further harvested power
is calculated from achievable sum rate and truth value is determined by various weight
coefficient factors. Simulation is carried out on MU-MIMO system for ascertaining the
effectiveness of the proposed method for achieving an optimized trade-off between energy
harvesting and spectral efficiency. The performance of trade-off is better with linear beam-
formers that employs ZF and MRT with a smaller number of information users, whereas
the performance of SHIET outperforms when compared to the linear beamformers irre-
spective of any number of information users.

1 Introduction

The rapid growth in mobile traffic demands heterogeneous wireless networks. Every device
needs high throughput and high speeds in various applications like video streaming, gam-
ing and voice etc. To design wireless system three parameters are to be considered such
as energy consumption, simultaneously serving many users.and high throughput [1].The

N

P
.

»

. . e
>4 Uma Maheswari Ramisetty : O/
5 3 " y I :z"/t/ g ’,,/
maheswariu.ramisetty @ gmail.com 41 : VY —
D\ f % &

Sumanth Kumar Chennupati
sumanth336@ gmail.com

Department of ECE, Vignan’s Institute of Information Technology, Visakhapatnam, India

Department of ECE, GITAM Deemed To Be University, Visakhapatnam, India

o

Published online: 03 April 2021 A Springer



Soft Computing
https://doi.org/10.1007/500500-021-05614-7

Chocbi; for:
updates |

An intelligent energy management and traffic predictive model
for autonomous vehicle systems

Suneetha Manne' - E. Laxmi Lydia? * Irina V. Pustokhina® + Denis A. Pustokhin® - Velmurugan Subbiah Parvathy” -
K. Shankar®

© The Author(s), under exclusive licence to Springer-Verlag GmbH, DE part of Springer Nature 2021

Abstract

In recent times, the utilization of autonomous vehicles (AVs) has been significantly increased over the globe. It is because
of the tremendous rise in familiarity and the usage of artificial intelligence approaches in distinct application areas. Though
AVs offer several benefits like congestion control, accident prevention, and so on, energy management and traffic flow
prediction (TFP) remain a challenging issue. This paper concentrates on the design of intelligent energy management and
TFP (IEMTFP) technique for AVs using multi-objective reinforced whale optimization algorithm (RWOA) and deep
learning (DL). The proposed model involves an energy management module using fuzzy logic system to reach the specified
engine torque with respect to different measures. For optimal tuning of the variables involved in the fuzzy logic mem-
bership functions (MFs), RWOA is employed to further reduce the energy utilization. Besides, the proposed model uses a
DL-based bidirectional long short-term memory (Bi-LSTM) technique to perform TFP. For validating the efficacy of the
IEMTFP technique, an extensive experimental validation is carried out. The resultant values ensured the goodness of the
IEMTFP model in terms of energy management and TFP.

Keywords Autonomous vehicles - Intelligent systems - Deep learning - Energy management - Traffic flow prediction
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Abstract

Background: In India, three-wheeler auto diesel engines are also known as autorickshaw, play a
vital role in day to day transportation. On the other hand, it pumps huge amount of harmful
exhaust emissions into the atmosphere. As per the study by European Union 1% of India’s over
two billion tonnes of annual vehicular CO2 emissions are from autorickshaws.

Objective: To address the issue of high exhaust emissions from diesel engine, this paper has

nroposed Pongamia (PME), Mahua (PME) and Jatropha (JME) biodiesels as an alternative fuel.

Methods: Biodiesel is produced by transesterification process; exhaust emissions analysis is
carried out on a single cylinder four stroke three-wheeler auto diesel engine at constant speed
of 1500rpm. Diesel as a reference fuel and cent percent of PME, MME, and JME as an
aiternative fuel.

Results: Exhaust emissions reveals that there is a maximum reduction of Unburnt
Hydrocarbons (UHC), Carbon Monoxide (CO), NOx, Carbon Dioxide (C02), and smoke
compared to diesel fuel. At maximum load the NOx emission reduced by 18.41% for JME,
17.46% for MME and 7.61% far PME. Low levels of CO emissions are recorded for JME (66%)
followed by MME (33%) and PME (22%). UHC were reduced by 85.75% for JME, MME and for
PME 14.28% reduction is observed. Smoke emissions are also reduced for PME and MME by
18.84%, for JIME 14.49%.

Conclusion: It is observed that all the methyl esters exhibit significant reduction in harmful
exhaust emissions compared to diesel fuel and jatropha biodiesel is noted as a better chaice.

Keywords: Bharat stage emission norms biofuel, exhaust emissions, Million Tonnes (MT),
Carbon Monoxide (CQ), Indirect Injection (IDI).
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Abstract. [mage analysis and retrieval are most important for video processing, remote
sensing, computer vision and security and surveillance. In an image, regional variation is
more important for authentication and identification. Nowadays, the model based
segmentation methods are more prominent and provide accurate results for segmentation of
images. For ascribing a suitable model it is reasonable to consider the probability model,
which closely matches with the physical features of the image region. In this paper a new
and novel approach of image segmentation is carried using the Type III Pearsonian system
of distributions. In the current work, it is considered that the entire picture is characterized
by a K-component combination of Pearsonian Type III distribution. Using the EM
algorithm, the performance parameters for the currently considered model are estimated.
Through experimentation 4 real images randomly selected from the Berkeley image
database. The computed values of PRI, GCE and VOI revealed that proposed method
provide more accurate results to the same images in which the image regions are left skewed
and having long upper tiles. Through image quality metrics the performance of image
retrieval with the proposed method is also studied and found that this method outperforms
then that of the segmentation method based on GMM. The results of the current model is
being compared with the other existing previous models like the 3-paprameter regression
models and the k-means hierarchical clustering models for various sets of input images and
the results are displayed in the performance evaluation models chapter in detail.

Keywords: EM-Algorithm, Type III Pearsonian Distribution, Image segmentation, image

quality metrics. S

=7
1. Introduction ‘ ‘“?79/ ~ T

Several methods are available to analyze and develop the image models and their structures by using

various methods. Segmentation of images is also another important method used for the same

processes [Srinivas Y. et. Al, Pal N.R., et. Al, Sela Lim et. Al,]. In general, several methods:are o

available in literature also to use these sorts of tasks. The important model 'of ‘the method was the
usage of a mixture of Pearson Type I distribution with the combination of hierarchical algorithms or
K-means clustering algorithms. These methods are highly used in some situations like if the
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Debnath Bhattacharyya'”, Kalam Swathi?, N. Thirupathi Rao?, Nakka Marline Joys Kumari*
1. Koneru Laksmaiah Education Foundation, Greenfield, Vaddeswaram, Guntur, Andhra Pradesh, India
2. Vignan Institute of Information Technology; Visakhapatnam, Andhra Pradesh, India
3. Vignan Foundation for Science, Technology and Research, Guntur, Andhra Pradesh, India
ABSTRACT

Rainfall is the major concern for almost types of people in the society. It helps different types of people in the society in different means. For
some people, it’s the source of providing drinking water. For others like farmers, it’s the source of their livelihood and for all other human beings too.
As farmers grow the farm and rice will be produced for the human being to eat. As a whole, the rainfall plays a key role for almost all kinds of people
living in the society. Prediction of this rainfall is always an interesting and useful news for any kind of people in the society. Especially for the
government agencies, it’s a very useful source as based on predictions, the harvesting and storing of water could be prepared well in advance. It also
plays a key role in the production of power or generation power with the help of water flow in dams and reservoirs. In the article, an attempt has been
made to build a system that takes input of previous years rainfall data from dataset which was collected from the Meteorology department of Andhra
Pradesh and predict the average amount of rainfall of upcoming months in a specific year. We have initially separated the available data into training
and testing data sets and made a model. We had applied various statistical and machine learning approaches like the linear model, Support Vector
Machine algorithms etc. in predicting the results, along with a Neural Network model and made analysis over various approaches and compared their
results with actual data. By these various approaches, the error of prediction was minimized and increased the accuracy of results predicted by the

model.

Keywords: Linear Regression, Support Vector Machine, Artificial neural network, rainfall forecasting, model selection.
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INTRODUCTION Factors here to make the necessary arrangements for storing such rain

Agriculture is the backbone of the India’s work and economy water for both irrigation and for drinking water too. The saying a good

m . : .
. Most of the people who lives in rural India depends on the and better @ rainfall may give good storage of water for drinking and

agriculture or agriculture was their main work and source of , 3
for agriculture too in the country.

livelihood. The country depends mostly on agriculture and its related The necessary of predicting the rainfall was very @ serious

roducts development and usage. The rovision of irrigation was : . <
P P & p = due to several reasons. For a country like India where every few water

getting developed slowly and it had become little faster than the storage capacities are available an d most of t}}:u ral India depends on

ious d .T ffici u f irrigati roje re sti s it . ; , S
previous decades. The sufficient mber of irrigation projects are stil rain for drinking water. The information related to ragltall is always a

n tructed t available @ farmers in the country. As a result ; i3 N /o
ot constructed or not availab armers in the country. As a resul, good and interesting news for almost all tzgﬁ:ﬁ?fﬁé’éple living in rural

most of the water from rains will be passes to the sea and most of the India. The economy and emplo yfn?: i D’r ?‘u:r,alflﬂ’dTa r;lost_ly depends on
inf: icul d . _ j ~
water from rainfall could be used for agriculture and related sources agriculture where they will pro ducs most of the food and relted-crops .

he prediction of rainfall is al e of the most importan | JPP e >
The:prediction.of rainfall Is alse o the mnst tuportant to make feed to the other sociéties in/the country, Hence, the prediction, .

of rainfall is always a good work we felt and véi‘ft"_ew,:wo,rks-w'éfé
available inproviding such informatioh: The productivity ©) of the
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ABSTRACT

Machine Leamning is the technology of having machines to understand and behave as humans do. Refining their learning in supervised

manner over time, by feeding them information and data in the form of experiences in the real world. Heart disease has a wide variety of

consequences, varying from asymptomatically to extreme arrhythmias, and even premature cardiac failure. A comparative computational analysis

was conducted on open-source datasets among the most frequently used classification algorithms in Machine Leamning and Neural Networks by

randomly splitting data in to test and training and in-depth survey of feature selection is addressed. Our study further concentrates on working with

massive datasets from prospective study.

Keywords: Cardio Vascular Diseases, SVM, k-means, Machine learning, Neural Networks.

Received - 19/06/2021, Reviewed - 30/06/2021, Revised/ Accepted- 04/07/2021

Correspondence: Debnath Bhattacharyya* &4 debnathb@kluniversity.in

Department of computer science and engineering, Koneru Laksmaiah Education Foundation, Greenfield, Vaddeswaram, Guntur, Andhra Pradesh,

India

INTRODUCTION

Cardiovascular disease and Cardiac arrests head the list of
Significant (¥ Concemn. They are known globally as a leading cause
of death. Most of the Cardio vascular disease regarded as the primary
factor in mortality rate among men and Women of all ages and
genders. As Heart disease is a non-communicable risk condition
includes CAD history of age, ethnicity, age and family, while
modifiable risk indicators involve elevated Blood pressure @) Blood
cholesterol, Blood triglyceride, diabetes, drug consumption, opium
usage and smoking. Changing the lifestyle will control responsive
risk factors to some extent. According to estimates from the World
Health Organization, count of cardiac arrests contributed to about
17.9 million deaths in 2016 ©). The study of cardiovascular diseases

and tracing the symptoms in prior helps to build a good

recommendation system for Doctors and Research. As, it is a concern

of taking a wise decision with mere response of time is accounted for

saving the lives of a patient.

The doctors then require good instructions on when to expect a heart
attack, how to assess it, and how to act after a diagnosis is made. In
addition, the guidelines will be focused on data gathered from the.
community of interest representing local patterns @ of local practice.
The present studies analyze the predictions using retrospective study.
i.e., learning from available and previous health records ©). Doctors
not only require specific instructions on when to perform an ECG and
when to refer a patient, they need to consider the risk of early
intervention mortality as well as the medical-implications of this
situation. Machine Learning has become wide spread and a primary
tool for promoting clinical study and practice on extracting Electronic
Health Records (EHRs) ©. In Comparison to supervised learning,
unsupervised machine learning has shown ability to classify novel

patterns and associations from EHRs without the need for human
S

", generated Labels. N’é;erthé)ess, the huge and unprecedented amounts

.

of historic record lz}nd.,the"constant streaming: of data 72 produced in
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ARTICLE INFO ABSTRACT

Keywords:
SWIPT
SSK modulation
ABEP
Nakagami-m fading
- Relay selection
Amplify and forward relay

Space shift keying (SSK) modulation performance is analyzed with simultaneous wireless information and power
transfer (SWIPT) based cooperative amplify-and-forward (AF) relaying system over the Nakagami-m fading
channel. SWIPT technique can remove the need for power supply at the relays in cooperative communication. In
contrast, SSK is a low complex index modulation technique that eliminates inter antenna synchronization, inter-
channel interference and reduces the number of radiofrequency chains. Closed-form expression for average bit
error probability (ABEP) is derived using a single AF relay with selection combining (SC) at the receiver, and an

Upper bound ABEP expression is derived for multiple AF relays with the direct link (DL) from source to desti-
nation. The partial relay selection (PRS) technique has been proposed with energy harvesting (EH) to reduce the
hardware complexity compared to the multiple relays. Numerical and computer simulation results are presented
with the discussion. The result demonstrates that EH with SSK modulation can improve the system performance.

1. Introduction

The tremendous demand for new technologies like the Internet of
Things (IoT) along with machine-to-machine (M2M) communication
forces wireless technology for the evolution in the near future [1]. These
new technologies promise to improve our lives by providing a better
quality of services like remote health care, transportation, and surveil-
lance. These requirements can be fulfilled due to the higher data rates
and better network coverage [2]. In addition to the needs, energy effi-
ciency maximization is one of the most difficult challenges for the fifth
generation (5G) of wireless networks. Energy harvesting (EH) for 5G
communication is a promising solution for prolonging the lifetime of the
energy constraint nodes by allowing the battery to recharge in some
impossible circumstances like structural health monitoring, chemical
environment, military condition, mine tunnels, etc [4]. From reliable
energy sources like radio frequency (RF), wind, and solar signals, the
energy can be harvested. Simultaneous wireless information and power
transfer (SWIPT) is a recent technology based on RF signals EH, where
the RF signal can carry both energy and information simultaneously [5].
However, Space shift keying (SSK) is a low transmission complexity
modulation scheme with a high data rate. SSK is a special case of spatial
modulation (SM) where the information is transmitted by activating a

* Corresponding author.
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single antenna out of N; transmitting antennas. AS a result of this, the
problem associated with multiple-input-multiple-output (MIMO)
communication such as inter antenna synchronization, inter-channel
interference can be avoided, and the number of RF chains can be
reduced [6]. In SSK modulation, transmission and detection are
simplified as the antenna index is mapped into data bits during the
transmission. In this modulation scheme, out of multiple transmitting
antennas, only one antenna is activated at a time to send the
information.

Motivation: Cooperative communication provides a notable
improvement in wireless coverage and system capacity. However, SSK
modulation is more convenient for cooperative communication. R.
Mesleh et al. in [7] investigated the bit error rate performance of SSK
modulation with amplify-and-forward (AF) over Rayleigh fading chan-
nel by considering two transmitting antenna and one receiving antenna.
The same authors in [8] considered the multiple numbers of relays for
better average bit error probability (ABEP) performance. For the first
time, M. Wen et al. in [14] proposed two-way AF relaying with SSK
modulation over Nakagami-m fading channel. The performance of
decode and forward (DF) is investigated in [15] for multihop MIMO
network. Similarly, recently in [16] the authors proposed both sym-
metrical and asymmetrical fading channels on dual-hop AF relay with
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Performance Analysis of Energy Harvesting based
Smart Grid Dynamic HAN with SSK Modulation

Hemanta Kumar Sahu

Abstract—This letter analyzes the performance of a dynamic
home area network (HAN) for smart grid communication using
space shift keying modulation and energy harvesting. HAN plays
a vital role in communication between home appliances and
smart meters. The network considered here is with the multiple
numbers of transmitting antennas at each home appliance and
a single receiving antenna at the smart meter, which operates
under the Saleh-Valenzuela channel. The average bit error
probability performance of the indoor HAN with wireless power
communication is derived in closed form by implementing the
multi-user selection combining method. The numerical results
and simulation results are presented to illustrate the impact of
energy harvesting on system performance.

Index Terms—Home area network, Smart Grid, Wireless
powered communication network, Space shift keying, Average
bit error probability, S-V Channel.

I. INTRODUCTION

Smart grid (SG) integrates electrical grid and communica-
tion infrastructure to improve reliability and efficiency [1].
The communication infrastructure of the SG is characterized
into three types i.e., home area network (HAN), wide area
network (WAN), and neighborhood area network (NAN). This
classification of SG communication is based on coverage area
and speed of communication technology [2]. In HAN, a smart
meter (SM) is used to monitor and control all the home
appliances (HAs) and smart devices of the customer. However,
as the number of HAs in HAN increases, the demand for
energy harvesting (EH) has triggered for uninterrupted power
supply [3]. Moreover, frequent replacement of the battery is
not possible in the HAs due to the real-time remote monitoring
of the SG equipment. Thus, to enhance the battery life,
radiofrequency EH turns up as an ingenious and beneficial
technique for powering network nodes in different scenarios.

Wireless powered communication network (WPCN) tech-
nology eliminates the replacement of battery requirements that
can efficiently reduce the operational cost and enhance com-
munication performance [4]. Hence the energy-constrained
SM can harvest energy from the RF signal and sends the
enrgy to HAs. To achieve efficient energy transfer, wireless
power transfer (WPT) needs highly directional antennas to
focus the energy in a narrow beam towards the energy re-
ceivers [5). Similarly, to maximize the received signal power
level, the energy transmitter needs the knowledge of channel
state information of the information transmitter. While EH is
supported by WPCN, space shift keying (SSK) modulation
is a less complexity based high data rate transmission used

Hemanta Kumar Sahu is with the Department of Electronics and Commu-
nication Engineering, Vignan's Institute of Information Technology, Visakha-
patnam, AP, 530049, India.(email:hemanta.elect @gmail.com).
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for short-distance communication between HAs and SM. In
SSK modulation, only a single antenna is activated out of
N, transmitting antennas, for a given time instant to send the
data. Here, the process of transmission and detection is very
simplified as the antenna index is mapping into data bits during
the communication [8]. These benefits of SSK modulation
associated with WPCN technology can be a suitable candidate
for upgraded data transmission with energy reliable networks
in future SG communication.

The performance analysis of HAN is investigated in [1] for
outage probability and bit error rate by employing multi-user
selection combining. In [2], the authors derived mathematical
expression for average symbol error rate and average channel
capacity with rectangular quadrature amplitude modulation
and Gaussian minimum shift keying modulation schemes
over SG communication. Similarly, in [3], the authors have
explored the asymptotic reporting probability and reliability
performance in remote relay nodes aided smart metering
networks. In [9], the authors have investigated the multi-
user WPCN technology where the users don’t have any
external energy source to transmit the information. However,
the implementation of the EH network with space modulation
is very limited. In [10], SSK modulation is investigated
with WPCN and a closed-form expression of bit-error-rate
expression is derived. Similarly, SSK modulation is explored
with simultaneous wireless information and power transfer
(SWIPT) over Rayleigh fading in [11]. Recently, in [12],
the authors considered WPCN for smart city applications
using SSK-binary phase shift keying modulation. However,
the concept of SSK modulation with WPCN in the context of
SG communication is an open challenge, and to the best of
the author’s knowledge, it has not been explored.

In this letter, the average bit-error-rate (ABEP) performance
of the' SG communication is investigated with nonlinear EH
model at SM over Saleh-Valenzggija’\(S“fV) channel model.

A
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Adaptive hysteresis band current control of grid connected PV
inverter
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Article history: In this paper, adaptive hysteresis band current controller is implemented to
. control the current injected into the grid. Initially it was implemented by B.K

Received Jul 18, 2020 Bose for control of the machine drive. Now it is implemented for the grid

Revised Nov 23, 2020 connected PV inverter, to control the current injected into Grid. It is well

Accepted Dec 19, 2020 suitable for the distribution generation. The adaptive hysteresis band

controller changes the bandwidth based on the modulating frequency, supply

voltage, input DC voltage ‘and slope of the reference current. Consequently,
Keywords: the controller generates pulses to the inverter. It is advantageous over the
conventional hysteresis controller, as the switching frequency is maintained

Adaptive hysteresis band almost constant. Thereby quality of grid current is also improved. It is

contr.oller verified in time domain analysis of simulation using MATLAB.
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1. INTRODUCTION

Due to the development of power electronic devise in power system generates the harmonics in
voltage as well as current power high frequency which effect the performance of the loads. These are crucial
role in power quality issues. There was a technical improvements are there in HVDC and FCTS device to
reduce the generation of harmonics [1]. The VSC based converter are used in medium and low level power
transmission for high level power SCR based HVDC system is used [2-5]. HVDC DC light is made of fully
controlled switch such as [IGBT or MOSFET along with PWM technique. It reduces the hormonic generation,
minimizes the filter requirements [6, 7]. The HVDC system is a highly efficient alternative for transmitting
large amounts of electricity over long distances and for special purpose applications. As a key enabler in the
future energy system based on renewables, HVDC is truly shaping the grid of the future [8]. This hierarchical
control structure is discussed which is important tool to maintain the dynamics, stationery performance of the
micro grid with respective economical aspects [9]. Different control schemes are discussed in DC micro-Grid
to mitigate the issues in it with the goal of providing control design guild lines [10, 11]. The high bandwidth
hierarchical control structure for AC micro grid in distribution level. Conventionally to control Grid voltage
and frequency were done by hierarchical linear control loops: they suffer from slow response with parametric
effects. So the model predictive control technique is used to realize: with heigh band width to control the
multiple VSC. Furthermore, droop control and virtual impedance methods were employed td share)active and
reactive power. Based on a large-signal dynamic model of a micro grid, a linear paragngteuaf&ing based
state estimator that is localized in each distributed generation (DG) unitci§§%yéy as an alternative

Journal homepage: http://ijece.iaescore.com
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1 | INTRODUCTION

Abstract

Recently, industrial Internet of things becomes more popular and it involves
a group of intelligent devices linked to create systems which observe, gather,
communicate, and investigate data. In this view, the demand for compression
techniques in remote sensing images is increasing since low complexity tech-
nique isrequired in spacecraft. Deep learning, for instance, convolutional neural
network (CNN) has gained more attention in the domain of computer vision,
particularly for high-level applications like detection along with interpretation.
At the same time, it is difficult to resolve the low-level applications like image
compression and it is investigated in this article. This article presents an optimal
compression technique using CNNs for remote sensing images. The proposed
method uses CNN for learning the compact representation of the original image
which held the structural data and was then coded by Lempel Ziv Markov chain
algorithm. Next, the encoded image was reconstructed to retrieve the original
image with high reconstructed image quality. The proposed optimal compres-
sion technique is compatible with the available image codec standards. Wide
range of experiments was carried out and the results were compared with binary
tree and optimized truncation, JPEG, and JPEG2000 in terms of compression
efficiency, reconstructed image quality, and space saving (SS). The obtained
results apparently proved the effectiveness of the presented method, which
attains an average peak signal to noise ratio of 49.90 dB and SS of 89.38%.

Industrial Internet of things is generally defined as Internet of things (IoT) since it is employed among different kinds
of industries like manufacturing (Industry 4.0), logistics, oil and gas, transportation, energy/utilities, mining and metals,
aviation, and other industrial sectors. The advancements in home automation, smart environment, smart cities, and sen-
sor networks for civilian and military applications have integrated to design IoT. With recent develepments in the area of
remote sensor technology, it is simple to capture higher quality remote sens'ing-.images using differl;ggggatellites in addi-
tion to sensing devices and is definitely advantageous to remote sensing image ap,plicatiofg%f H\@Vever, the huge amount
of information, that is, remote sensing images has become a great challenge for storage afid r/a,nsrﬁ'issic;n. So, compres-
sion techniques have become essential in processing the remote sensing images: Generally, conventional compression

Trans Emerging Tel Tech. 2020;e3976.
https://doi.org/10.1002/ett.3976
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We present a study on biocompatibility of citrate capped Zr,Fe3..O4 based magnetic ferrofluids with human lung
adenocarcinoma (A549) cell, evaluated by Sulforhodamine B assay. It was found to be ~86% at a concentration
of 1.5 mg/mL after 48 h. We approached single step and cost effective polyol methodology to get a well

I;ﬁf::;:;i[gs dispersed and homogeneous aqueous suspension of citric acid coated ZrFes.xO4, (0 < x < 0.3) MNPs. We
Catieersits cells used citric acid which anchored over the surface of freshly prepared nanoparticles to provide stability for
SRB assay longer duration . The X-ray and electron diffractions suggested the formation of single phasic magnetite par-

ticles of size 5-18 nm. The aggregation of MNPg was prevented by citric acid which was confirmed from Fourier-
transform infrared spectroscopy spectra. The Zeta potential measurement inferred the well dispersion of nano-
particles at varying pH values (2—10). The Zr-substituted magnetite had relatively lower magnetization values
than pure one. The optimum specific absorption rate (SAR) value at a field of 23 mT, 261 kHz was obtained to be
44 W/g for the sample x = 0.02 at a concentration of 10 mg/mL. In contrast, the intrinsic loss power (ILP) value
was optimum (0.54 nHm?/kg) for Fe304 ferrofluid having a concentration of 5 mg/mL and at a field of 17 mT,
170 kHz. Nevertheless, the reported ferrofluids have displayed high heating capacity and suitable
biocompatibility thus these could be used as promising materials for bioapplications including magnetic
hyperthermia.

Such modifications even facilitate to get homogenous dispersion of the
MNPs in carrier fluids which is popularly known as ferrofluid [16]. The

1. Introduction

Magnetic nanoparticles (MNPs) of various types offer large possi-
bilities of applications as biomedicine [1]. These applications could be
named as biosensing, magnetic separation, medical screening and
therapies, bio-assays, contrast agents for magnetic resonance imaging,
magnetically addressed drug delivery, tissue repair, cell and tissue tar-
geting, transfection and magnetic hyperthermia (MHT) treatment of
cancer [2-10]. Nevertheless, such applications are possible due to the
particles having size (< 30 nm) smaller or comparable to that of bio-
logical entities e. g. cell (10-100 ym), a virus (20-450 nm), a protein
(5-50 nm) or a gene (2 nm wide and 10-100 nm long) [1,11]. But the
significantly high surface to volume ratio for the MNPs intends them to
get clump/adsorb on the plasma proteins during in-vivo administration
[12]. Therefore, the modification of their surface is essential to enhance
their biocompatibility with the cells and prevents aggregation [13-15].
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organic materials like dextran, citric acid (CA), chitosan, starch, PEG,
PVA, oleic acid etc. and inorganics such as SiO, carbon etc. are the
common materials used for this purpose [5,17-22].

The MHT treatment of cancer is suggested as a highly promising and
selective technique as the temperature range of 42-46 °C has lethal ef-
fect on the cancer cells whereas negligible effect on the normal cells
[23]. The MNPs during MHT play vital roles as mediators which trans-
form the magnetic losses under the application of alternating current
(AC) magnetic fields in to thermal energy. The insignificant suscepti-
bility of the body tissues does not respond to such magnetic fields and
hence remains unaffected. So far physical properties of MNPs are con-
cerned, these should have narrow size distribution and high saturation
magnetization (Ms) values [24]. The latter one helps in reducing the
dose of magnetic ferrofluids to attain the therapeutic temperature
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S. Adilakshmi

GITAM Institute of Science, Scholar in Department of Mathematics, Visakhapatnam, India,530045.1
Vignan's Institute of Information Technology (A), Assistant professor in Basic Science and
Humanities, Duvvada, Visakhapatnam, AP, India, 530049.

E-mail: slakshmijagarapu@gmail.com

Dr. N. Ravi Shankar

Dept. Of Mathematics, [nstitute of Science, GITAM (Deemed to be University),
Visakhapatnam, India, 530045.

Abstract

This paper intends to introduce a different ranking approach for obtaining the critical path of the
fuzzy project network. In the network, each activity time duration is viewed by the fuzzy
hexagonal number. This study proposes an advanced ranking approach by applying the centroid
of the Hexagonal fuzzy number. The Hexagon is separated into two right angles and one polygon.
By applying the right angle and polygon centroid formula, we can calculate the centroid of each
plane and calculate the centroid of the centroid. It also focuses on the arithmetic operations in
Hexagonal fuzzy numbers. The developed strategy has been described by a numerical illustration
and is correlated with a few of the existing ranking approaches.

Keywords: Fuzzy critical path, fuzzy triangular number, ranking function,
centroid, the centroid of centroid, hexagonal fuzzy number.

L Introduction

Construction is an essential planning tool and organizes the implementation of a specific project.
The network diagram plays a critical aspect in the completion period of the formative project. The
Critical Path Method (CPM) is a successful approach to scheduling and controlling large
management and construction projects. The Critical Path Method was developed at the beginning
of the 1960s; with the support of the critical path, the decision-maker will follow an acceptable
technique of maximizing the project period and the possible tools to achieve the project's earliest
completion and quality.

The fuzzy set theory can always play significant role in dealing with the complexity/of—t\he
activity’s durations in a project network in this type of problem. ‘ oV fiet
242
In 1965, Zadeh [8] recommended the fuzzy set concept to represent undefined terms. Jain [10; 11]
recommended a ranking approach applying the notion of maximizing the fuzzy number of the

order set in 1976.
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Harmonic stability analysis of multi-paralleled 3-phase PV
inverters tied to grid
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Article history: In this paper the harmonic stability is investigated for multi paralleled three-
. phase photovoltaic inverters connected to grid. The causes to harmonically

Received Jun 12,2020 stabilize/destabilize the multi-paralleled PV inverters when tied to the grid is

Revised Mar 27, 2021 analysed by the impedance-based stability criterion (IBSC). In this paper

Accepted Apr 5, 2021 stability of the system is investigated by varying the grid inductance with

constant grid resistance and also by varying load impedance while

maintaining grid inductance constant. Stability of the multiple three phase
Keywords: inverters tied to the grid with different grid impedance, inductance value in
particular are analyzed. Overall system is stable up to grid inductance of
smH even though there is change in load admittance. It is concluded that
system stability depends only on grid impedance. It is verified with
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Impedance based stability MATLAB Simulations.
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1. INTRODUCTION

Proliferation of renewable energy sources is the current scenario to the meet the increasing load
demand. When these sources are connected to the grid there is interaction between the LCL filter, grid
impedance, and inner current loop of the inverters. Thereby, it causes the harmonic instability [1], [2]. Which
further leads to amplification of resonance over the range of frequencies. This sometimes leads to unwanted
withdrawal of the PV inverters from the grid [3], [4]. The interaction of the admittances of multiple inverters
causes two issues one is amplification of Resonance and seconed one harmonic instability. These two issues
are analyzed and answered by means of IBSC analysis. IBSC was applied to design the output filter in
chopper circuits [5], [6]. The conversion method for harmonic transfer function-based model for a Voltage
source converter into a simple and efficient Single Input Single Output model [7]. Stability characteristics
were obtained with the frequency coupling effect. In 8], Impedance model in dq-frame was dg\\/eloped for
offshore wind power plant to study the effect of inverters and transmission cables. Thie analyzed the
harmonic stability in modular multilevel based DC systems. It was verified with hardware exp@ehtation as
well as simulation. DC impedance model of the system was developed by considering tp;@’éapacitor voltage
fluctuation, harmonic responses [9]. % // :
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Abstract

Internal conversion electron and gamma-ray Spectroscopy measurements were carried out on the 10.551'y 133B3 electron-

capture decay with our electron and gamma spectrometers—a

mini-orange electron transporter paired to a Si(Li) detector

and a large-volume HPGe detector, respectively. The relative and absolute gamma-ray intensities of all the nine transitions in
13¢5 were determined. We also report the relative conversion intensities of eighteen conversion lines and their correspond-
ing internal conversion coefficients (ICCs), four of which are being reported for the first time. Transition intensity balance

at each energy level, showed that the measured values are self-

consistent. This exhaustive dataset of gamma-ray intensities,

internal conversion electron intensities and the ICCs that have low uncertainty, will be highly valuable for the purposes of
energy and efficiency calibration of semiconductor gamma ray detectors and electron spectrometers.

Keywords 133Ba - Gamma energy E, - Relative gamma intensity I, - Conversion electron intensity /g - Conversion

coefficient - Detector calibration - p,

Introduction

The proton-rich nucleus 133Ba decaying by electron-cap-
ture, populates four excited levels in the daughter nucleus
133Cs. Owing to its relatively simple decay, with nine well
separated gamma rays of good emission probabilities in the
50-400 keV range, the long-lived '*’Ba (t/2=10.551 (11)
y) is one of the widely preferred radioisotopes for detec-
tor calibration. It is extensively used as an energy and effi-
ciency calibration standard not only for high purity germa-
nium (HPGe) detectors, but also for conversion electron
spectrometers.

Precision decay data are a must for the radioisotopes that
are used as standards for calibration purposes. However,
the data on the gamma-ray energies and intensities of '**Ba
decay reported earlier [|-7] were obtained using older detec-
tion systems that used Nal(T1) or Ge(Li) detectors of limited
resolution. A couple of high resolution gamma-ray energy
measurements have been undertaken in the past—Kumahora
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[8] used a Ge detector with a resolution of about 0.580 keV
for the 136 keV gamma-ray (*’Co) and refined the gamma
energies of '3°Cs with uncertainties of just 0.6-2.7 eV. Muc-
ciolo and Helene [9] reported precise values of gamma-ray
energies using the cascade cross-over relations between
gamma rays from 133Cs, which were measured with a large
Ge(Li) detector. Their gamma-ray energies have been rec-
ommended by Helmer and Leun [10] for the energy calibra-
tion of Ge detectors.

Chauvenet et al. [11], after an international intercom-
parison of photon-emission-rate measurements of '¥*Ba
decay, pointed out that although the gamma ray intensity
results appear to be satisfactory above 100 keV, the devia-
tions between the results in the energy region below 100 keV
were higher—amounting to several percent, hinting at a
need for better data and methods. But, exhaustive nuclear
data evaluations by Be et al. [12] as well as Khazov et al.
[13] show that the most recent measurements of gamma-
ray emission probabilities or relative intensities by Hwang
et al. [14] and Miyahara et al. [ 5] did not address this need.
The former applied the subtraction of Compton scattered
events in single y-ray spectra obtained using a Ge detector
and Nal (T1) gamma detector, but measured the precision
intensities of only 6 peaks above 160 keV. Miyahara et al.
[15] focussed on the determination pf’ﬂie\emission prob-
abilities of the weak 160 keV and 223 keV gamma rays with
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The potential of higher frequency ultrasonic guided wave mode cluster (HOMC) waves to be used for remote
inspection of notch defects in plate-like structures is investigated, at room and elevated temperatures. Quanti-
tative studies of HOMC interaction with notch defects ranging from 5% to 50% of plate thickness are performed
using 2D finite element simulations, and are validated by controlled experiments performed, firstly at room
temperature. Analysis using reciprocity-based relations is used to uncover for the first time, how the constituent
modes of HOMC play a vital role in their scattering processes. Further experiments are used to show that the
results are stable up to 300 C, thereby demonstrating the feasibility of short range higher-resolution remote

inspection of notch defects using non-dispersive higher frequency mode clusters in industrial conditions.

1. Introduction

Joining processes such as welding that result in elevated tempera-
tures, can only be examined after the process is completed and the
sample has cooled down. Here, an ultrasonic guided wave based remote
non-destructive evaluation (NDE) technique that can be used to inspect
regions heated to moderate temperatures is proposed. Guided waves
arise out of the interaction of material boundaries with bulk ultrasound
and are attractive for rapid long-range scanning of structures, with their
characteristics widely studied and documented [1]. They have become
popular, especially in the oil and gas industry, for the inspection of pipes
and pipe sections [2-5]. Lamb waves, which are guided waves supported
by plate-like structures, have also been studied with much interest, for
the inspection of flat metallic and composite components [6,7].

Guided waves can probe a long distance from a single transducer
location, unlike conventional point-by-point ultrasonic inspection.
Thus, probe accessibility over the entire structure is not an issue when
operating in severe conditions. Guided waves also create a stress profile
throughout the thickness of the specimen and can therefore be used to
detect both surface and internal defects. Moreover, guided wave modes
can be selectively used to inspect parts of layered or coated structures
(see for example, Ref. [2,6,8] for a discussion of guided wave inspection
benefits and potential).

Extensive analytical, numerical and experimental studies are

* Corresponding author.
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available on guided waves and their application to inspection of defects
in plate and pipe structures (an early example is in Ref. [9]). References
[10,11] discuss guided wave mode selection and mode conversion due
to scattering, while others discuss wave scattering from canonical de-
fects (see for example: Ref [12-14]), imaging [15,16], and wave inter-
action with complex features [17-20].

While such studies demonstrate feasibility of rapid remote inspection
and monitoring of practical structures using guided waves, important
challenges, however, still remain. Most current guided wave methods
operate in the low frequency regime [2,6,8,15]. They rely on being able
to generate individual non-dispersive lower order modes in structures,
which is often a challenge especially in thicker specimens. Moreover, the
large wavelengths used limit the resolution achievable. Hence, there is
much interest in studying higher frequency approaches that can improve
guided wave inspection resolution.

Higher Order Mode Cluster (HOMC) waves were first discovered,
named so and reported by the authors research group in recent years,
and are attractive for this purpose, especially when range of operation
required is less than a meter [21-24]. HOMC consists of multiple higher
order guided waves that travel together as a cluster, without appreciable
dispersion for distances in the range of meters, due to their similar
speeds.

The objective of the present paper is two-fold. Firstly, the interaction
of HOMC waves with notch-type defects in plates is studied (at both
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Microhardness and SHG efficiency of pure and picric acid-added
KDP crystals
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Abstract. Pure and picric acid-added KDP (potassium dihydrogen phosphate) crystals are grown by slow evaporation
technique from aqueous solution. Unit cell parameters for pure and doped KDP crystals were measured from single-
crystal X-ray diffraction studies. Vickers and Knoop microhardness studies were carried out on the grown crystals over a
load range of 0.1 to 0.5 N. The microhardness decreases with load P, i.e., normal indentation size effect (ISE), and from
Meyers index it is shown that grown crystals falls in to hard material category. Mechanical properties, such as Young’s
modulus, yield strength, elastic stiffness constant, were calculated for pure and doped KDP crystals. Hardness anisotropy
has been observed in accordance with the orientation of the crystal. Etching studies were carried out using aqueous
solution as an etchant. Improved second-harmonic generation efficiency is observed for doped KDP crystals in com-

parison to pure KDP crystals.

Keywords. Crystal growth; indentation; hardness; second-harmonic generation.

1. Introduction

Growth of nonlinear crystals by slow evaporation method is
proved to be a prominent technique for growth of good-
quality single crystals [1-3]. Good quality nonlinear optical
single crystals are used to produce laser mega pulse in
nuclear fusion reactions, higher harmonic generation, opti-
cal computing, optical data storage and optical communi-
cations [4]. KDP (potassium dihydrogen phosphate) is one
of the promising nonlinear optical crystal used for electro-
optic effect [5], Pockels cell and frequency converters [6].
Unidirectional bulk growth of KDP crystals of size 30 mm
diameter and 55 mm height was grown successfully by
using Sankaranarayanan-Ramasamy (SR) method [6].
Large single crystals of dimensions 600 x 600 x 500 mm?>
were grown successfully and reported for second-harmonic
generation (SHG) applications and laser radiation conver-
sion [7]. Several studies have been carried out by variety of
dopants in KDP crystals and reported [3-16].

Picric acid (CgH3N50-) is an organic compound with
IUPAC name 2.4.6-trinitrophenol. Picric acid shows
excellent SHG efficiency while reacting with selective
amino acids and organic salts. The SHG efficiency of
L-proline picrate is found to be 52 times and for L-threonine
picrate is 43 times higher that of standard potassium dihy-
drogen orthophosphate (KDP) [17, 18]. It is highly advis-
able to study hazardous information, handling and safety

Published online: 20 April 2021

measures before performing experiments related to picric
acid [19].

Hence in the present study, picric acid has been selected
as a dopant material to KDP crystal to study the behaviour
of mechanical properties and SHG efficiency. Studies has
been carried out for dopant from 0.1 to 0.5 mol% picric acid
and from the results it is observed that the dopant at 0.5
mol% picric acid shows better results in microhardness and
SHG efficiency. The purpose of this study is to investigate
and present the behaviour of mechanical properties and
SHG efficiency of doped KDP crystals by 0.5 mol% picric
acid.

Vickers and Knoop’s microhardness studies have been
carried out on grown pure and 0.5 mol% picric acid-doped
KDP crystals. Microhardness studies reveal the mechanical
properties of the crystals such as Young’s modulus, yield
strength, stiffness constant and hardness anisotropy [20].
The practical application of any nonlinear optical materials
depends on its microhardness and SHG efficiency for device
fabrication process [21].

2. Materials and methods //—“\
S’

o
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2.1 Crystal growth
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ABSTRACT

This paper presents a compact and low cost MIMO (Multiple-Input-Multiple-Output) Bowtie dielectric resonator
antennas for two, four and eight elements for public safety entities (4.94-4.99 GHz) and indoor WLAN
(5.15-5.35 GHz) applications. The fractional impedance bandwidth (4.72 GHz - 5.44 GHz) is 14.17% for all
ports and strengthens the targeted frequency range gain. Two bubbled I-shape embedded inside the rectangular
box defective ground structure to enhance the separation between ports by etching therefore over the operating
frequency band, isolation between ports exceeds 25 dB and maximum ECC (envelope correlation coefficient) of
0.04. The designed compact unit cell antenna has a dimension of 30 x 25.6 mm? (i.e. 0.5 x 0.4 Ao where A is
calculated at 5.2 GHz in the free space) and finally proposed 8-element antenna having a size of only 120 x 51.2
mm? (2.07 A9 x 0.88 Ag). Within their finest values, MIMO diversity performance parameters are obtained. The
gain of the antenna unit cell, two, four and eight elements are 5.24 dBi, 5.49 dBi, 5.68 dBi and 6.2 dBi
respectively and these gain values are most suitable for WLAN applications. To show the simulated performance,
a prototype of all radiators would be manufactured and tested experimentally and measured results are good

agreement with simulation result.

1. Introduction

The requirements for antenna design are constantly changing as a
result of the rapid progress of wireless communication. A high effi-
ciency, large bandwidth and compact antenna that meets RF and wire-
less requirements is a major challenge. Its narrower bandwidth in nature
is the main limitation of the micro strip antennas [1], while the
dielectric resonator antennas (DRA) are being investigated in order to
reduce these limitations. In microwave antennas, dielectric resonator
antennas (DRAs) are preferred to replace traditional microwave-
frequency radiation elements [2,3] due to reduced radiation effi-
ciency, narrow impedance bandwidth, and conductor losses. This is due
to increased gain, increased radiation, broadband width, increased
allow ability and high thermal capacity of DRAs. DRAs are also easily
integrated and provide a choice of bandwidth, radiation characteristics
and ease of feed arousal with a variety of coupling techniques. DRAs are
particularly relevant for applications involving radar and millimeter
waves. Rectangular, triangular, circular, conical, cylindrical, etc. DRA
forms are mainly available {4]. MIMO technology has a key role to play
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in providing access to a number of consumers [5] with different addi-
tional features. MIMO antennas are the solution to meet the re-
quirements for improved channel gain, bandwidth, data transfer,
channel strength compared to single-element antenna. Multi-input
multi-output (MIMO) antennas are two or more in a single box
designed for wireless transmission and reception technology applica-
tions. Data and range are increased by the use of multiple antennas
compared to a single antenna with the same transmission power. The
efficiency of connections with less fading is further enhanced by MIMO
antennas [6]. The transmission of multiple data streams increases the
wireless bandwidth at the same time. Generally, many users can access
different services at the same time using MIMO technology. The
dielectric resonator antennas are also presented in the following litera-
ture: up to 16 elements together with 2 elements of the MIMO antenna
have been simulated and measured in the [7] broadband rectangle
dialectical resonator array. A dielectric resonator antenna with a cir-
cular polarization with an asymmetric cross slot in the form of a bowtie
is proposed in [8]. In [9], a dielectric resonator array antenna is pre-
sented for enhanced wireless applications. We discussed the mutual
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We describe the preparation of a new ternary nanocomposite, (Ti/FAp/MWCNTSs) constituting titania, fluo-
rapatite and multiwalled carbon nanotubes. First, the fluorapatite (FAp) nanostructures were developed using
glutamic acid as crystal growth modifier. The FAp was then reacted with functionalised MWCNTsand TiOz via
sonication in ether. The Powder XRD, FT-IR, and microscopic analysis (SEM and TEM) of the new nano-
composite, Ti/FAp/MWCNTs revealed three phases. TiOz and FAp particle’ sizes were between 50—60 nm and
40—60 nm diameter, respectively. The ternary nanocomposite demonstrated excellent catalytic efficiency for

synthesising new pyrazolo[3,4-b]lquinolones. The synergy between the Lewis acidic and basic sites contributed to
the nanocomposite’s effectiveness. Impressive yields (91-95 %) of quinolone derivatives were accomplished in
short reaction time (ca.15 min) in the green solvent, EtOH at room temperature. Recyclability with consistent
activity (>5 times) is the added advantage of the Ti/FAp/MWCNTs nanocomposite.

1. Introduction

The utility of composite materials is fast broadening in all fields,
including chemical and pharmaceutical, due to their exceptional tunable
properties. From clothes to computer hard drives, composite materials
play a significant role in manufacturing several everyday use products
[1-4]. Besides the commercial developments, the nanoscale composites
have a wide variety of applications in the fields of luminescence,
magnetism, sensors, drug delivery, gas storage and catalysis [5-9].
Unlike the micro composites, nanocomposites’ properties are easily
adaptable to further the material’s performance. In nanocomposites, all
the constituents could be in nanosize or some phrases in nanoscale
[10-12]. Nanocomposites comprise two or more compounds, which
individually endorse a unique property to the entity and finally
endorsing intrinsic unchanged characteristics. The supporting compo-
nent mostly accommodates the active ingredients, and in some cases,
even support material can act partially or entirely as an active constit-
uent [13-15]. There are several approaches for the synthesis of nano-
composites. Appropriate methods synthesise individual components,
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and all the different features are fused in together. In another approach,
nanocomposites are prepared in-situ by adopting a single preparation
method [16-201. The nanocomposites thus developed with significantly
improved capabilities are typically utilised in various applications,
including catalysis.

Many of the commercially viable value-added conversions are
catalyst-driven processes. The use of environmentally friendly multi-
component composites, with enhanced selectivity and activity as cata-
lysts, is an attractive option. The design of composite with one or more
active components facilitate the interaction between catalysts and sup-
port and improves the catalytic properties and efficiency [21-23]. The
coordination between the composite constituents improves the catalytic
activity and renders good stability and long-life, and selectivity towards
target products. Composites with nanosize particles accrue more
versatility due to more surface area, increasing active sites’ population
on their surfaces [24-26]. The synergetic effect resulting from cooper-
ation between different catalytic active components and active in-
gredients.and support also enhances the composite’s overall catalytic
efficienicy. The studies reveal that increased activity, lifetime, %
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COVID-19 pandemic shook the whole world with its brutality, and the spread has been still
rising on a daily basis, causing many nations to suffer seriously. This paper presents a
medical stance on research studies of COVID-19, wherein we estimated a time-series data-
based statistical model using prophet to comprehend the trend of the current pandemic in
the coming future after July 29, 2020 by using data at a global level. Prophet is an open-
source framework discovered by the Data Science team at Facebook for carrying out
forecasting based operations. It aids to automate the procedure of developing accurate
forecasts and can be customized according to the use case we are solving. The Prophet
model is easy to work because the official repository of prophet is live on GitHub and is
open for contributions and can be fitted effortlessly. The statistical data presented on the
paper refers to the number of daily confirmed cases officially for the period January 22,
2020, to July 29, 2020. The estimated data produced by the forecast models can then be
used by Governments and medical care departments of various countries to manage the
existing situation, thus trying to flatten the curve in various nations as we believe that there
is minimal time to do this. The inferences made using the model can be clearly
comprehended without much effort. Furthermore, it tries to give an understanding of the
past, present, and future trends by showing graphical forecasts and statistics. Compared to
other models, prophet specifically holds its own importance and innovativeness as the
model is fully automated and generates quick and precise. forecasts that can be tunable
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additionally.

1. INTRODUCTION

Asia was the centre of the initial outbreak that spread from
China in early 2020. To date, around 2.48 million deaths have
been reported. It has proved far more fatal than other
coronavirus family members, with a fatality ratio of 1.4%.
Coronaviruses are, in general, a family of viruses [1] that end
up triggering sickness in both animals as well as humans.
There are specific severe diseases that were brought on by
coronaviruses in the mid-1960s. A couple of them are Middle
East Respiratory Syndrome (MERS) [2] and Severe Acute
Respiratory Syndrome (SARS) [3]. COVID-19 is again a
brutal illness disease triggered by the most lately identified
coronavirus. The outbreak of this illness took Place in Wuhan,
a city in China, in December 2019 [4].

COVID-19 has now turned into a pandemic, thus affecting
countless individuals around the globe. Although most people
with COVID-19 have mild to moderate symptoms like body
temperature, coughing, and fatigue. The disease can cause
severe medical complications like Pneumonia, Organ failure,
Heart problems, lung infections, Blood clots, Acute kidney
injury, viral and bacterial infections. e

Whenever an infection or a microbial illness emerges, it

experiences local transmission and thus *Coronavirus t0o.

Information has actually revealed that it spreads out primarily
from one person to another amongst those in a'range of 6 feet
or 2 meters. In some circumstances, the virus can be spread by
an individual being subjected to tiny drops. of coughing,
sneezes, exhales, physical chats that remain in the air for a

115

good amount of time thus airborne transmission. The tiny
droplets can be breathed in through mouth, nose and can get in
contact of eye of an individual. It can likewise spread out ifan
individual comes in contact with the surface of any object that
is exposed to the Infection droplets.

According to the sources, the majority of people (about
80%) tend to recuperate from the disease without needing to
take hospital treatment. Sources even claim that 1 out of every
five individuals who meet the virus becomes seriously ill and
develops issues like difficulty in breathing. Currently,
governments are taking preventive measures such as social
distancing, sanitization, carrying out lockdowns, etc. Early
recognition of symptomatology, prompt diagnostic measures,
effective home and hospice management, and appropriate
preventive steps.

In India, there was no exponential growth observed in the
initial state as compared to other countries due to stringent
implementations of lockdown. However, now the cases have
been increasing at a high rate, and the government is trying to
carry out various approaches of safety while opening the
lockdown in certain areas as things ultimately need to be like
before to handle the Indian economic situation in this
pandemic. Wl}il’é%rgovemmem is doing its job, forecasts like
this will be extremély beneficial to comprehend the future.

Thus, the(government can make even more rigorous
¢ & - . " .
regilations to-handle the issue. For achieving the forecasts, we

chose to Work with time-series data-based statistical models,
and the "Prophet" model[5] has ‘shown us good results in
predicting both short term and long term ‘forecasts.
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Abstract

High resolution TEM studies revealed the spherical morphology of McCe1.xO2 (M = Co, Fe or
Ti, x = 0.05) particles with their size in the range of 8-11 nm. Raman, UV and PL spectroscopy

analyses evidenced that oxygen vacancy concentration modified with the type of dopants. The

concentration of vacancies in the CogsCe.9502 sample was relatively higher and hence it had
optimum magnetization value. The in-vitro cytotoxicity study for MCe1xO2 (M = Co, Fe or Tj,
x = 0.05) nanoparticles against human lung adenocarcinoma (A549 cells) was conducted. The
results suggested that at a 10 pg/mL concentration, the undoped CeO; nanoparticles have
shown cell viability up to 99%. In contrast, at the same concentration, the doped CeO; such as
Cog.05Ce0.9502, Feo.05Ce09502 and TipgsCeg.os0, nanoparticles demonstrated the cell viability
of ~97%. Furthermore, the samples displayed reliable biocompatibility up to 1000 pg/mL
concentration. Interestingly, Co-doped CeO, nanoparticles exhibited relatively higher
biocompatibility against A549 cells at all concentrations. Further, the higher amount of
vacancies might have improved the free radical scavenging effect and so the biocompatibility

for the samples.
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1 | INTRODUCTION

Heterogeneous catalysts have attained much impor-

Vaddadi Krishna? | Ella Rajesh®

Abstract

Cobalt-incorporated mesoporous silica (Co-MCM-41) has been synthesized
along with MCM-41. The materials were characterized using powder X-ray dif-
fraction, scanning electron microscope, and nitrogen adsorption-desorption
study techniques. The surface area (Sggr, m>/g), pore size (A), and pore vol-
ume (cc/g) have been found to be reduced in the Co-MCM-41 compared with
MCM-41. Furthermore, the Scanning electron microscopy coupled with energy
dispersive X-Ray spectroscopy (SEM-EDAX) analysis has clearly shown the
presence of the respective elements in the materials. The bandgap (eV) was
also significantly reduced in the Co-MCM-41 compared with its parent tem-
plate, observed by applying the Kubelka-Munk function to the results of UV-
Vis DRS. The materials were successfully used as photocatalysts in the
photodegradation studies of the Alizarin Red S dye, and pseudo-first-order
kinetics was performed using the Langmuir-Hinshelwood kinetic model. All
the required experimental conditions were optimized.

KEYWORDS

Alizarin Red S., mesoporous silica, photocatalyst

Today, the entire world is facing environmental prob-
lems due to contaminated groundwater and hazardous
industrial effluents.** These effluents are highly col-

tance in recent years due to economic and environmen-
tal considerations. These catalysts are generally
inexpensive, highly reactive, ecofriendly, and highly
selective, with a simple workup and recoverability of
catalysts.]  Mesoporous MCM-41 materials have
emerged as compounds with large surface area and
high stability. They have been widely employed in
many reactions as a catalyst or catalyst support. This
was attributed to the greater reusability and easy recov-
erability of the reaction mixture.[*! The incorporation
of metal ions such as Ti**, AI**, Co®*, Fe**, etc. into
the framework has shown greater catalytic activity due
to enhanced oxidative or acidic character.!!

ored, and their disposal into the water system causes
damage to the environment as they affect photosynthetic
activity in aquatic life owing to the reduced light penetra-
tion.[*”) The presence of dyes in very low concentrations
(1 mg/L) in the effluent imparts intense color and is
found to be hazardous to the environment.’®¥ Thus, effi-
cient color removal from waste waters use physical or
chemical methods.[*” A majority of the dyes consumed
at the industrial scale are derivatives of azo, anthraqui-
none, indigoid, triphenylméthane, xanthene, phthalocya-
nine etc. .""**! These dyes ate used extensively in textile
industries owing (io tjlil:ra-i'f‘ favorable characteristics of

‘bright color an ﬁsirﬁfple application with low energy
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Abstract

With an attempt to make a useful and convenient database, a case study has been conducted
on impact of seawater intrusion to groundwater in the coastal localities of Visakhapatnam,
India. Thirty groundwater samples were collected from varied locations covering at a
stretch of 50 km from Bhemili to Paravada of Visakhapatnam coastal region. The ground-
water samples were collected in pre- and post-monsoon in the year of 2017. The analytic
studies to assess the quality of water were conducted. In comparison with WHO stand-
ards, chloride ion exceeded the permitted levels in (70% and 73%) of samples, calcium
ion (23.3% and 13.3%) of samples, TDS (100% and 100%)of samples in pre- and post-
monsoon seasons, respectively. The hydrochemical facies evolution diagrams and piper
diagrams were used as tools to ascertain the factors and mechanisms responsible to vulner-
ability of groundwater due to seawater intrusion. As per the study, a type of mixed ground-
water has been identified in the both the seasons. About 16% and 10% of samples were
prone to seawater intrusion during pre- and post-monsoon seasons, respectively.

Keywords Groundwater pollution - Seawater intrusion - Water quality parameters - WHO
standards - HFE-D - Piper diagrams - Seawater fraction index

1 Introduction

Groundwater assessment is now an indispensable activity on regular basis, since it is the
major water source for all activities from household to industry, in many countries (Gupta
and Misra 2019; Madhat et al. 2018; Chatterjee et al. 2010). As a natural and renewa-
ble resource, groundwater quality plays a pivotal part in water management all over the
world. In comparison with groundwater, surface water is more vulnerable to pollution and
its availability also randomly changes with seasons. The dependence on.groundwater is
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Abstract

In this paper we analyzed an inventory model with two-suppliers, finite life times,
multiple working vacations and customers who arrive according to RCE process.
Perishable and replenishment rates of two-suppliers are exponentially distributed. The
server takes exponential working vacations when the queue is empty. Arrival process
follows Poisson distribution and the probability for an ordinary customer is p and for
negative customer is q. Limiting distribution of the assumed model is obtained.
Numerical results are presented for cost function and various systemm performance
parameters. The impact of two-suppliers on the optimal reorder points will be useful in
developing strategies for handling wvarious perishable inventory problems with
replenishment rates.

Keywords: (s,S) policy, Two-supply inventory, Lead time, RCE process,
Multiple working vacations, Matrix analytic method.

1 Introduction

In an (s,S) inventory policy, the quantity Q(= S5 —s) is placed if inventory falls to s, so that the
maximum inventory level is S. This policy has been widely discussed for almost a century.
However in inventory models with more than one supplier we can improve the quality of service,
develop strong relationship with the customers, reduce loss of sales due to stock shortages,
enhanced profits, etc. In two-supply (s, §) inventory policy, two orders of quantities Qvand @, are
placed whenever inventory level drops to r and's respectively. For literature on invent,or,y,m/odels
with two supplies one can refer Yang and Wei-Chung [12] and Vijayashree and Ut ‘ﬁilgnar [8].
The life time of inventory items is indefinitely long in many classic ir{iz%}%ﬁopy/ todels like,
vegetables, food items, medical products, etc,, which become unusable after a certain period. That
means there exists a real - life inventory system Which consists of products having a finite lifetime. :
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Abstract: Presently, a green Internet of Things (IoT) based energy aware network plays a significant
part in the sensing technology. The development of IoT has a major impact on several application
areas such as healthcare, smart city, transportation, etc. The exponential rise in the sensor nodes
might result in enhanced energy dissipation. So, the minimization of environmental impact in green
media networks is a challenging issue for both researchers and business people. Energy efficiency
and security remain crucial in the design of IoT applications. This paper presents a new green energy-
efficient routing with DL based anomaly detection (GEER-DLAD) technique for IoT applications.
The presented model enables IoT devices to utilize energy effectively in such a way as to increase the
network span. The GEER-DLAD technique performs error lossy compression (ELC) technique to
lessen the quantity of data communication over the network. In addition, the moth flame swarm
optimization (MSO) algorithm is applied for the optimal selection of routes in the network. Besides,
DLAD process takes place via the recurrent neural network-long short term memory (RNN-LSTM)
model to detect anomalies in the IoT communication networks. A detailed experimental validation
process is carried out and the results ensured the betterment of the GEER-DLAD model in terms of
energy efficiency and detection performance.

Keywords: Internet of Things; deep learning; anomaly detection; energy efficiency; routing

1. Introduction

The modern world adopts recent communication technologies to make a complete
network coverage system and extended the intelligent object count which is correlated
to the deployed system. One of the effective patterns named Internet of Things (IoT) is
capable of increasing the volume of data generated from the Internet by connecting users
and modern tools. Moreover, the IoT faces some issues, especially in location and time
while connecting to humans and machines [1]. Moreover, IoT intends to achieve Quality of
Service (QoS) such as energy, delay, throughput, etc. Bandwidth is one of the significant
sources in the IoT platform, and appropriate management is essential to accomplish
maximum QoS. Furthermore, the requirenient for multimedia facilities in IoT platform is
enhanced intensely. It finds useful in smart grids, smart homes, etc. [2,3]. Various services
in IoT have distinct characteristics and QoS mechanisms. The fundamental strategy of [oT
is to correlate one another with the help of the internet. In fu/tme numerous applications
might be developed and one among them is modern city.” The exp101tat10n of IoT has
been increased rapidly and some of them are food, textiles; m‘gamzatlon, transportation,

academics, entertainment, and so. forth P by 4 ;’;; ~
s D'~
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Abstract

Multiferroic nanocomposites with the chemical

formula, (x).Bio‘95MnO,05Fe03—(1—x).

Nig sZn, sFe.0,, (where x = 0.2, 0.4, 0.5, 0.6, and

0.8) have been synthesized using sol-gel

autocombustion and conventional solid-state

reaction methods. Resistivity and impedance

measurements were taken in order to understand

the properties of the conductivity of the safnples.

Multiple hopping mechanisms were evident from

the studies of impedance analysis with the traces of

different trends from Nyquist plots.

Magnetoelectric (ME) coupling coefficient (aME):’ ‘

studies were taken in order to understand the » )
possible coupling in the synthesized comppsites. | ) f% }V‘" . 8
The composites exhibit different values for ayg, - - ‘
and it was observed to be varying systematicallj} in

accordance with the mixing ratios of the individual

https://link.springer.com/article/10.1 007/s00339-021-04346-7 1/8
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Abstract

In recent years, Iris recognition has emerged as an important and trustworthy biometric model to recognize humans. The
application of automatic iris recognition models find useful in different fields namely border control, citizen confirmation, and
criminal to commercial products. This paper introduces an effective deep learning (DL) based integrated model for precise
iris detection, segmentation and recognition. The projected model involves different stages namely preprocessing, detection,
segmentation and recognition. Initially, preprocessing of images takes place to improve the quality of the input image using
Black Hat filtering, Median filtering and Gamma Correction. Then, Hough Circle Transform model is applied to localize the
region of interest, i.e. iris in an effective way. Afterwards, Mask region proposal network with convolution neural network
(R-CNN) with Inception v2 model is applied for trustworthy iris recognition and segmentation i.e., recognizing iris/non-iris
pixels. For validating the results of the presented model, a detailed simulation takes place using a benchmark CASIA-Iris
Thousand dataset and the results are validated interms of detection accuracy. The attained simulation outcome depicted that
the projected technique shows maximum recognition accuracy of 99.14% which is superior to other methods such as UniNet.
V2, AlexNet, VGGNet, Inception, ResNet and DenseNet models in a significant way.

Keywords Iris recognition - Classification - Segmentation - Deep learning - Mask R-CNN

1 Introduction

Iris recognition is defined as an automatic process of recog-
nizing iris patterns in human beings. There are few iris recog-
nizing techniques that depicts a minimum false mapping val-
ues as well as maximum efficiency in massive databases. The
study of large-scale estimation surveyed under the National
Institute of Science and Technology (NIST) has noticed the
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most important prediction of iris recognition in operation
cases. In addition, around one billion people have induced in
Unique Identification Authority of India (UIDAI) program,
160 million individuals from national ID survey of Indonesia,
and ten million persons from US Department of Defense pro-
grams. Hence, iris plays a major role in the upcoming genera-
tion of large-scale identifying methods.
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Abstract. In this present paper, we consider a class of Lorentzian almost paracontact
metric manifolds namely Lorentzian para-Kenmotsu (briefly LP-Kenmotsu) manifolds
admitting the Weyl-projective curvature tensor of type (1,3). We study and have
shown that Lorentzian para-Kenmotsu manifolds admitting a flat curvature tensor,
an irrotational curvature tensor and a conservative curvature tensor are an Einstein
manifolds of constant scalar curvature. Further we study Lorentzian para-Kenmotsu
manifolds satisfying the curvature condition R(X,Y) W, = 0. At the end, we construct
an example of a 3-dimensional Lorentzian para-Kenmotsu manifold admitting Weyl-
projective curvature tensor which verifies the results discussed in the present work.
Keywords: Lorentzian paracontact manifolds, Wa-curvature tensor, Einstein mani-
fold, scalar curvature.

1. Introduction

In 1989, K. Matsumoto [3] introduced the notion of Lorentzian paracontact and
in particular, Lorentzian para-Sasakian (LP-Sasakian) manifolds. Later, these
manifolds have been widely studied by many geometers such as Matsumoto
and Mihai [4], Mihai and Rosca [6], Mihai, Shaikh and De [7], Venkatesha and
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Smart Devices Performance with SSK-BPSK
Modulation and Energy Harvesting 1n Smart Cities

Hemanta Kumar Sahu, Ashish Kumar Padhan, Student Member, IEEE, and P. R. Sahu, Member, IEEE

Abstract—In this letter, we analyze smart devices’ performance
in smart cities using radio frequency (RF) based energy harvest-
ing. In a smart city, smart electronics devices play an important
role in communication between the devices and centralized access
point (AP). Here, we have considered dynamic space shift keying
(SSK) and binary phase-shift keying (BPSK) modulation for
communication. A single radio frequency (RF) chain of the
transmitter dynamically changes the modulation scheme between
SSK and BPSK. Based on one-bit feedback from the receiver
antenna, the modulation scheme is selected, and this feedback
path can be used for energy harvesting. Using multi-user selection
combining, the average bit error probability (ABEP) performance
of smart devices with wireless power communication network
(WPCN) is derived in closed form over Saleh-Valenzuela (S-V)
channel.

Index Terms—ABEP, BPSK, Smart City, SSK, Smart devices,
S-V Channel, WPCN.

1. INTRODUCTION

Smart City supports to improve the lifestyle by allowing
innovative services friendly and economically. In a smart
city, all the smart devices communicate or exchange vital
information like image, video, audio files with each other
or with central servers [1]. However, an effective increase
in the number of smart city devices, the vast demand for
wireless communication has triggered a sharp rise in energy
consumption, and the greenhouse effect [2]. Moreover, due
to the small size of the smart devices, the batteries used
have limited power, which may drain quickly. Therefore, it
is important to investigate smart devices’ performance with
energy harvesting for green communication when constructing
green smart cities [3].

Energy harvesting for wireless communication networks
allows to power the user terminals wirelessly from RF sig-
nals radiated by ambient transmitters [4]. Wireless powered
communication network (WPCN) technology can use radio
frequency (RF) signals as it carries both information and
energy. Hence, the energy-constrained smart devices can use
RF signal for energy harvesting (EH). While WPCN supports
EH, space shift keying (SSK) modulation is a low complexity
with high data rate based transmission. In SSK modulation,
only a single antenna is activated from multiple antennas
at a particular time instant to transmit the information [5].
But the transmit diversity in SSK modulation is one as it
uses a single RF chain at the transmitter. To achieve more
transmit diversity, a new scheme is introduced in [6], where

Hemanta Kumar Sahu is with the Department of Electronics and Computer
Engineering, VIIT, Visakhapatnafm, AP, 530049, India. He was with SES, IIT
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the modulation changes dynamically between binary phase-
shift keying (BPSK) and SSK modulation depending upon
the channel condition. Thus, the benefits of DSB modulation
incorporated with WPCN can be an energy reliable network
with upgraded data service in smart city communication.

The efficiency of a hybrid access point (H-AP) is studied
in [1], where a two-dimensional Markov chain is exploited
for analyzing the smart city’s performance. The authors in
[2] investigated the energy-efficient content delivery system
and, in [3], explained the joint optimization of uplink sub-
carrier assignment with a D2D communication network in a
smart city. For information transmission, the DSB modulation
scheme was first introduced in [6], where the authors derived a
decision rule for selecting SSK or BPSK modulation. Further,
recently in [8), the modulation is extended for higher order
scheme. In [9], the authors introduced spatial modulation (SM)
for RF energy harvesting context and derived an approximate
bit error rate (BER) expression. Similarly, SSK modulation
performance with WPCN is investigated in [10] over Rayleigh
fading channel. The performance of SSK modulation with si-
multaneous wireless information and power transtfer (SWIPT)
over Rayleigh fading is analyzed in [11]. However, the concept
of energy harvesting with DSB modulation in the context of
multi-user communication is an open problem. To the best of
the author’s knowledge, it has not been analyzed.

In this paper, we have considered the device to access point
(D2A) communication, where the H-AP can harvest energy
from RF signals using the WPCN technology, and it can also
process the information bits. As more than one user is sending
the information to the H-AP, multi-user selection combining
(SC) is applied to the smart city communication network.
Since the smart devices can alter between an active state and
doze state, the number of active devices can be modeled by
the Markov chain. In the DSB modulation, a one-bit feedback
path from the receiver to the tranismitter is used to select the
modulation scheme [7]. He:ak,us‘mg that feedback path, the
H-AP transmits Lpg.'ipiaésted energy to the active devices.
o G
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Abstract

A simple low profile defected ground structure based monopole circular-shaped patch antenna is proposing for
ultrawide-band applications. The design allows for a simple and compact structure on the FR-4 substrate material. The
proposed design initially has a meager antenna gain and bandwidth. To increase the antenna bandwidth and gain, the
defective ground structure is implemented with four dumble-shaped slots. Parametric analysis is considered to find
the radius of circular patch for tuning of UWB frequency applications.The proposed MCP antenna resonates at 2.9 GHz,
9.1 GHz frequencies with a Sy, of - 34.84 dB, — 33.74 dB, respectively, and achieves 8.1 GHz (2.5-10.6 GHz) impedance
bandwidth concerning the — 10 dB reference line of the reflection coefficient. The gains are 8.4 dBi, 8.2 dBi for the two
resonant frequencies, and the radiation patterns are semi-omnidirectional, omnidirectional. The proposed antenna has-
been validated by observing good agreement between the simulation and the measured results.

Keywords Circular patch - Defected ground structure (DGS) - Monopole - Ultra-wideband (UWB) - Wireless applications

1 Introduction manufacture planar UWB antennas have received much
attention to providing easy wireless access to multimode
Ultrawide-band (UWB) technology fascinated academia ~ communication systems. A printed monopole antenna is
and industry focus on the wireless world since the fed- manufactured on a substrate with a wide bandwidth that
eral communications commission (FCC) has officially ~ can cover UWB. In [4], a monopole circular ring-shaped
assigned the 3.1-10.6 GHz spectrum to UWB communi-  antenna is proposed for UWB applications. Different
cations applications in 2002 [1]. The extensive release of ~ shapes like rectangular, circular, elliptical, and curved mon-
the 3.1-10.6 GHz spectrum for commercial applications  opole antennas have been reported in [5-8] to achieve
has generated much interest in short-range wireless com- UWB. There are a variety of shapes that can be used to
munications and the development of UWB technology for  design microstrip patches for example, dipoles, squares,
wireless applications, mage radar, remote sensing, loca- rectangles, triangles, circles, circular rings, ring sectors,
tion confirmation applications. The UWB antenna design’s  disk sectors. Circular patches have advantages such as
primary purpose is to reduce manufacturing efficiency, design flexibility and have the highest bandwidth in GHz
increase gain, and secure a wide bandwidth while main- and provide acceptable lossy characteristics, enhanced
taining good radiation efficiency. The compact [2] andlow  gain, desirable electric field, and magnetic field strength
profile antenna [3] system is a unique role over traditional ~ patterns.
narrowband systems. Also, thin, lightweight, and easy to
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1 | INTRODUCTION

S.V. Jagadeesh Chandra® |
Suda Uthanna®

Uppala Chalapathi® |

HfO, films have been deposited on quartz and p-type Si (100) substrates using DC
reactive magnetron sputtering technique by sputtering of hafnium target at different
oxygen partial pressures. Variation of cathode potential with oxygen partial pressure
was systematically studied. The influence of oxygen partial pressure on chemical
composition, crystallographic structure, and optical properties of HfO, films was
systematically investigated. X-ray photoelectron spectroscopy and energy dispersive
X-ray analysis were employed to determine the chemical composition. The films
formed at oxygen partial pressure of 5 X 10~* Torr were of stoichiometric HfO,.
X-ray diffractometer studies revealed that the films formed at 5 x 10~* Torr were
weakly crystallized with monoclinic structure. Optical bandgap of the HfO, films
increased with increasing oxygen partial pressure. Metal oxide semiconductor struc-
tures with configuration of Al/HfO,/p-Si were fabricated and studied its dielectric
and electrical properties. From these studies, it is confirmed that HfO, film-based
metal oxide semiconductor devices formed at an optimum oxygen partial pressure of
5 % 10~> Torr showed dielectric constant of 13 with leakage current density of
4.7 x 1077 A/em?.

KEYWORDS

hafnium oxide, leakage currents, optical bandgap, reactive sputtering, stoichiometry

materials, hafnium oxide (HfO,) grabs the utmost intention to meet
the scaling requirements of the International Technology Roadmap for

For the last few decades, there was tremendous growth in the
semiconductor industry because of the attractive applications of
oxide/semiconductor sandwich structures not only in the field of
microelectronics and nanoelectronics but also in biosensors,! gas
sensors,? photovoltaic cells, carbon dioxide reductions, water splitting,
and pollutant degradation.3 On the other hand, the remarkable scaling
down in silicon-based integrated circuits is the driving force for
intensive investigations on oxide materials, which have high dielectric
constant (high-k), low optical absorption, high refraction index, and
large bandgap (>4.0 eV) for different applications in the field of
microelectronic and optoelectronic devices.*"® Among various high-k

Semiconductors because of its high dielectric constant and melting
point (2800°C) and good thermal stability with silicon substrate.”
Amorphous HfO, thin films formed on polymer substrates find appli-
cations in flexible thin film capacitors, computer memory elements,
and fiber optical wave guides. Because of its low optical absorption in
the visible wavelength, HfO, thin films find application in high laser
damage coatings.® In comparison with various thin film deposition
techniques, DC reactive magnetron, sputtering has the advantage of
producing thin films wma«u'nrfofmttyf on' large-area substrates by
sputtering 'the metallic target Tﬁ the presence of reactive gas of
oxygen and at Iow substrate temperatures The physmal proper‘cles of

Surf Interface Anal. 2020;1-9.

wileyonlinelibrary.com/journal/sia

' - ©2020 John Wiley & Sons, ta il 1



- Check for
DOI: 10.1002/ett.3771 updates

Received: 27 July 2019 Revised: 29 August 2019 Accepted: 5 September 2019

SPECIAL ISSUE ARTICLE WILEY

Application of discrete transforms with selective
coefficients for blind image watermarking

E. Laxmi Lydia'/| Joshua Samuel Raj? | R.Pandi Selvam?® | Mohamed Elhoseny* |
K. Shankar®"”

1Department of Computer Science and
Engineering, Vignan's Institute of Abstract
Information Technology (Autonomous),

; Watermarking scheme is not helpful in conveying the original image continually
Visakhapatnam, India

s . ) so as identifying the owner’s mark from the watermarked image. In the cur-
2Department of Information Science and

Engineering, CMR Institute of rent situation, our chosen topic is significant in real-time applications like fraud
Technology, Bengaluru, India recognition, emergency clinic, and government divisions. In this study, an opti-
3PG Department of Computer Science, mal multiblind watermarking model is proposed for the watermark detection

Ananda College, Devakottai, India X : - : ¥ : i
i _ process. Our proposed model is a combination of intelligent domain transforms
4Faculty of Computers and Information,

Mansoura University, Mansoura, Egypt like Discrete Shearlet Transform and Discrete Curvelet Transform (DCurT). The

5Department of Computer Applications, imperceptibility necessity of the plan is accomplished utilizing optimal coeffi-
Alagappa University, Karaikudi, India cients that are performed by applying in DCurT with metaheuristic optimization
Correspondence model that is Grasshopper Algorithm. It is played by a chasing behavior of
K. Shankar, Department of Computer gathering of grasshoppers and cooperation process, here, Random Grasshopper
Applications, Alagappa University, Optimization is utilized for watermarking. The secret image is embedded with

Karaikudi-630 004, India.
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(1, 5). The secret data is embedded in the host images to make it secure, and
then, the extraction of the embedding process takes place inversely. For exper-
imentation analysis, 20 digital images are considered, and different attacks are
applied in the proposed watermarking model. Thus, the watermarked image
looks lossless compared with the host image. Moreover, recent literary works
and domain transtorm are also utilized for strength investigation of the proposed
watermarking model.

1 | INTRODUCTION

Digital image supports have turned out to be illicitly simulated and restructured over ditferent channels. To ensure digi-
tal media beside patent encroachments, digital watermarking was demonstrated as a result of this problem.! Rather than
embedding one watermark, a facility of watermark data could build by implanting different watermarks into the equiva-
lent digital images, and this ensuing method is called a multiwatermarking framework.2 Watermarking systems likewise
can classify depending on the use of the original image through the extraction process as in Figure 1. If, during the sep-
arating method, the first image is required, the this is known nonblind watermarking,>* while a system is called blind if
it works in the supposition that the first image would not be accessible at extraction.>” Blind watermarking shows that,
when identifying a message, it does not require some other put away da_ta that relies upon the specula? image.® The cus-
tomary machine learning-based watermarking methods do not go forlearning a waﬁgrmgr@émé‘f 19 The fundamental

points of interest of this blind watermarking are that it do not require hosting data anfa/a propriate for applications, for
example, copyright assurance and security of medicinal information in telemedicine éippliqatibns..“?-lll,_ SNSRI
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Abstract

A compact wideband multiple-input multiple-output (MIMO) antenna for body-
centric communication is presented in this article. Initially, an electric field-driven LC
metamaterial resonator inspired monopole antenna is developed that exhibits
122.19 % (1.28-5.30 GHz) bandwidth covering 2.4 GHz WLAN and 3.5 GHz WiMAX
application bands. Thereafter, the MIMO antenna is proposed, and a pair of

meander line structure as a wideband decdupling network is introduced on the
ground plane to reduce the inter-element coupling. The proposed antenn;fggs/a

X
reduced mutual coupling and low envelope correlation coefficient over the -

wideband. To explain the wideband antenna response and.its decoupling .~~~
https://www.tandfonline.com/doi/full/10.1080/09205071.2021.2005697 ?scroll=top&needAccess=true ‘ ‘ ‘ 1/9
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Abstract

Database Management Systems (DBMS) are regularly used to store and process touchy endeavour
information. In any case, it is beyond the realm of imagination to expect to verify the information
by depending on the entrance control and security instruments of such frameworks alone; clients
may handle their benefits or go around security systems to malevolently adjust and get to the
information. Hence, we have developed a reliable, secure, and real-time data damage tracking
Quarantine and recovery scheme using Customized ANN approach The proposed@TQR scheme
recovers the accurate data from any newer data and eliminates the fraudulemt«data The approach
also provides a solution for runtime problems occurring in the DBMS Moreover the proposed

technique implemented in the working platform of JAVA and the results are analyzed with exrstmg._ A)

techniques to prove the efficiency of the proposed system.
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Abstract: The speaker identification in Teleconferencing scenario, it is important to address whether a
particular speaker is a part of a conference or not and to note that whether a particular speaker is spoken
at the meeting or not. The feature vectors are extracted using MFCC-SDC-LPC. The Generalized Gamma
Distribution is used to model the feature vectors. K-means algorithm is utilized to cluster the speech data.
The test speaker is to be verified that he/she is a participant in the conference. A conference database is
generated with 50 speakers. In order to test the model, 20 different speakers not belonging to the
conference are also considered. The efficiency of the model developed is compared using various measures
such as AR, FAR and MDR. And the system is tested by varying number of speakers in the conference. The
results show that the model performs more robustly.
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Abétract

The performance of wireless communication
network is important in emergency rescue
operations while ensuring optimum usage of
limited wireless resources. Due to the disruption of
normal wireless communication in a post-disaster

scenario, the sustenance of an emergency

communication network plays a significant role in N
§ s .’ "Mlv\\ml /]
relief operations. Under such a scenario, it becomes e

crucial to monitor the performance and reliability -
of the protocol in a time-bound manner. Someof .~ . =
the prominent challenges faced by the S8
communication network during this period are

related to energy efficiency, resources allocation,

reliable connectivity, QoS, network throughput, and
interoperability. A comprehensive performance

appraisal of the emergency network considering the
above-mentioned aspects is extremely important.

This review provides a comprehensive survey of the
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In cultivation, early harvest offers farmers an opportunity to increase production while decreasing the
chances of lower crop production rates, ensuring that the economy remains balanced. The significant reason
is to predict the disease in plants and distinguish the type of syndrome with the help of segmentation and
random forest optimization classification. In this investigation, the accurate prior phase of crop imagery has
been collected from different datasets like cropscience, yesmodes and nelsonwisc . In the current study, the
real-time earlier state of crop images has been gathered from numerous data sources sim/iJ‘ar-tg crop_science,

yes_modes, nelson_wisc dataset. o )
(,—\‘,f’\"”‘l
20/° _~ ~

(/4 / .

In this research work, random forest machine learning-based persuasive plants healthcare computingis . -
provided. If proper ecological care is not applied to early harvesting, it can cause diseases in plants, decrease
the cropping rate and less production. Until now different methods have been developed for crop analysis‘at **
an earlier stage, but it is necessary to implement methods to advanced techniques. 5o, the detection of plant
diseases with the help of threshold segmentation and random forest classification has been involved in this
investigation. This implemented design is verified on Python 3.7.8 software for simulation analysis.

In this work, different methods are developed for crops at an earlier stage, but more methods are needed to
implement methods with prior stage crop harvesting. Because of this, a disease-finding system has been
implemented. The methodologies like “Threshold segmentation” and RFO classifier lends 97.8% identification
precision with 99.3% real optimistic rate, and 59.823 peak signal-to-noise (PSNR), 0.99894 structure similarity
index (SSIM), 0.00812 machine squared error (MSE) values are attained.
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Abstract

In the current pandemic, smart technologies such as cognitive computing, artificial intelligence, pattern recognition,
chatbot, wearables, and blockchain can sufficiently support the collection, analysis, and processing of medical data for
decision making. Particularly, to aid medical professionals in the disease diagnosis process, cognitive computing is helpful
by processing massive quantities of data rapidly and generating customized smart recommendations. On the other hand, the
present world is facing a pandemic of COVID-19 and an earlier detection process is essential to reduce the mortality rate.
Deep learning (DL) models are useful in assisting radiologists to investigate the large quantity of chest X-ray images.
However, they require a large amount of training data and it needs to be centralized for processing. Therefore, federated
learning (FL) concept can be used to generate a shared model with no use of local data for DL-based COVID-19 detection.
In this view, this paper presents a federated deep learning-based COVID-19 (FDL-COVID) detection model on an IoT-
enabled edge computing environment. Primarily, the IoT devices capture the patient data, and then the DL model is
designed using the SqueezeNet model. The IoT devices upload the encrypted variables into the cloud server which then
performs FL on major variables using the SqueezeNet model to produce a global cloud model. Moreover, the glowworm
swarm optimization algorithm is utilized to optimally tune the hyperparameters involved in the SqueezeNet architecture. A
wide range of experiments were conducted on benchmark CXR dataset, and the outcomes are assessed with respect to
different measures . The experimental outcomes pointed out the enhanced performance of the FDL-COVID technique over
the other methods.

Keywords Federated learning - Internet of things - Edge computing -

Cognitive computing - Pattern recognition

1 Introduction

Recently, cognitive computing has rapidly transformed the
healthcare industry in assisting physicians in better treat-
ment of diseases and improvising the patient services. The
cognitive computing examines huge quantities of data
promptly to respond to particular queries and offer intel-
ligent recommendations. On the other hand, the rapid
growth of social networking and Internet of things (IoT)
applications results in a dramatic increase in the data cre-
ated at network edges (Wang et al. 2019). It can be
anticipated that the data generated rate would surpass the
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capability of the present Internet in the following days
(Chiang and Zhang 2016). Because of the data privacy
concerns and network bandwidth, it is not practical and
often needless for sending the entire data to a remote cloud
(Kelly 2016 ).

Local data processing and storing with global manage-
ment is developed probably by the developing technologies
of mobile edge computing (MEC) (Kelly 2016), whereas
edge nodes like home gateway, sensor, small cell, and
micro-server are outfitted with computation and storage
capacity. Multiple edge nodes collaborate with the remote
cloud for performing large-scale distributed tasks which
include both remote coordination and execution and local
processing. For analyzing huge numbers of data and
attaining effective data for the predictien, detection, and

classification of upcoming events, M7L methods are
y A ,,A\/\a;‘:’
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Abstract

The section provides an overview of energy collecting techniques
that have the ability to energize nanosystems. The focus of our
discussion is on methods apart from the well-known solar panel
and thermoelectrics. The piezo nanomaterials made using aligned
ZnO nanowire arrays are the focus of this paper. This is a base
improving in manufacturing sector for transforming movement
energy, vibration energy, and hydraulic energy into power for self-
energized nanostructures.

Keywords: Nanomaterials; Self-energized system; Energy stroage

Introduction

Discovering sustainable, ecological, and clean sources of energy is the
most pressing problem facing human humankind’s long-term growth
[1,2]. Injectable biosensors, ultrasonic biochemical and computational
modeling sensors, nanorobotics, remote or mobile monitoring devices,
homeland security, or even personal computers gadgets all produce
power and technology to operate independently and continuously. A
Nano robot, for instance, is envisioned as a micro controller that can
detect and adjust to its surroundings, handle things, make decisions,
and execute complicated duties. However, finding a source of power
that can run the nanorobot while introducing much mass is a major
issue.

A power supply is required for an implanted wireless biosensor,
which can be given actively or passively via recharging the battery. It
is extremely desirable for connected technologies to be self-powered
but” without batteries, and it is even necessary for implantable
medical technology. As a result, developing nanotechnology that
gathers information from the environment for self-powering such
nanomaterial’s is critical. This is an important step on the path to self-
powered nano systems [3]. If only a tiny portion of this energy could
be turned into energy, it could be enough to run modest biomedical
equipment [4].

Microbes can be utilized to convert electrical bio convertible substrate
into energy, with the bacterium acting as an electrode and electron
flowing from the discharge via a resistance [5]. Direct glucose battery

*Corresponding author: Chandrika VS, Department of Electrical and Electronics
Engineering, Assaciate Professor, KPR Institute of Engineering and Technology,
Coimbatore, India, E-mail: chandrika@gmail.com .

Received: August 31,
September 22, 2021

2021 Accepted: September 15, 2021 Published: -

packs have been demonstrated to last 150 days in animal testing, All
eukaryotic creatures, like humans, have oxygen and glucose in their
cells and tissues. As a result, it is feasible to utilise a single SnO2
nanobelt to Detect Dimethyl Methylphosphonate (DMMP), a nerve
agent stimulator, at a concentration of 50 ppb [6].

Using fuel consumption, vibrations, and Piezo (PZ) pulsation,
researchers have devised different techniques for recycling power
for mobile wireless nano electronics [7]. Photovoltaic (PV) is a well-
known energy scavenging technique that uses a photon- electron
excitation mechanism in organic semiconductors to transform
sunlight into electricity. OQur cells have the ability to create sufficient
electricity to produce a variety of therapeutic devices, such as
medication delivery systems, diagnostic instruments, and human
enhancement technologies, in the human body [8).

Enzymes have been considered as a potential source of energy for
future macroscopic systems [9]. The engines are powered by the ATP,
which would be made up of covalently bonded adenine, ribose, and
three phosphate groups. When the initial phosphate person exhales,
a substantial quantity of energy is accompanied by the release of
Adenosine Diphosphate (ADP), which is indicated by a coenzyme. If
more force is generated, the additional phosphate is released, resulting
in Adenosine Mono Phosphate (AMP) [10]. The energy generated is
needed for photosynthesis, movement and dynamic ion and chemical
transportation through cellular membrane. The chemical energy
created by the oxidation of food is used to dephosphorylate ADP and
AMP, which refuels ATP. As a result of this notion, ATP may be used
as a battery charger within the human body.

The difference in energy between the two ends determines the
voltage produced. The Dielectric constant often called the thermal
energy or thermo power, is the constant of proportionality. This is the
mechanical foundation for a thermometer, which is commonly used
to monitor temperature. The amplitude of a generated thermoelectric
voltage caused by temperature differential across a material is defined
by its See beck coefhicient. Charge particles throughout the substance,
whether clectron or holes, leak from the hot to the cold end whenever
a temperature differential is introduced, similar to how a classic gas
expands when warmed. Moving mobile leading provider to the cold
side leave the opposite charges and stationary nucleus on the warm
side, resulting in a thermodynamic voltage.

Among the most intriguing topics in nanotechnology is thermoelectric
[11]. One-dimensional nanoparticles like Bi and BiTe, which have
a high thermal conductivity but a high electrical conductivity, are
particularly useful for increasing thermal energy. And the need to
maintain a greater temperature differential between both the opposite
edges of the gadget, electrical devices are typically huge.

_"Researchers have used three types of mechanical sensors to create

vibration-based power stations: magnetic, el%tmma snetic, and piezo.
In a tight circuit, a magnetic microgeneratof uses a rolating magnetic
or coils to embed and oscillati _clectyichchargé. The innovation
produces large buildings mng!i.géh O’ 175 _cm, going to explore
vibratory distances from 50 Hz to 5 kHz Which stimulate pneumatic
fluctuations among- one micrometre or over one millimetre, and

»producing energy ranging from thousands of W from over one kw.
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Abstract

Utilisation of high carbon alcohols in diesel engines as fuel is gaining importance among
researchers because of its better fuel properties that are compatible with mineral diesel.
The present study utilises two such alcohols namely octanol and decanol along with
diesel and biodiesel derived from lemongrass. Two ternary blends, 50% by volume of
diesel - 30% by volume of biodiesel - 20% by volume of octanol, and 50% by volume of
diesel - 30% by volume of biodiesel - 20% by volume of decanol, were prepared, and
different engine characteristics were analysed and compared with both neat diesel and
biodiesel operation. Results indicated that peak cylinder pressure lowered with the
ternary blend. Peak heat release rate was higher for octanol blend. When compared with
octanol blend, 2.5% higher brake thermal efficiency was observed for decanol blend.
However, still, the brake thermal efficiency was 3.5% lower than the diesel operation. The
oxides of nitrogen emission for decanol blend were 4% lower than octanol blend. In
general, smoke emission was lower for higher alcohol blends in comparison with the
binary blend operation. Among the higher alcohol blends, octanol portrayed a 15% lower
smoke opacity. Both the hydrocarbon emission and the carbon monoxide emission
increased with higher alcohol blends. The study revealed that 1-decanol could be a
potential fuel candidate for diesel engines operating with biomass-derived lemongrass oil

biodiesel.
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1. Introduction

There’s an explosive growth of information in the present
world, giving a tough time to find information that is
appropriate from a tremendous amount of data present
online. The data required obtained becomes mystical on
the internet [3] [7]. So, we rely highly on
recommendations [22]. A recommender system comes
under the family of knowledge filtering systems whose
main cause is a prediction [11] of the user's rating values
to an item and thus drawing the interests of the user from
the available data. Recommendation systems are
implemented in a wide range of areas, including news,
movies, text mining, books, etc... Not every recommender
system is capable of handling all kinds of situations.

Recommender systems can be classified into  two

strategies. The first category is the content-based filtering
approach responsible for creating a profile for every user
or product to delineate its nature. Consider, for example, a

movie profile that contains characteristics based on its
genre, the cast and crew, the popularity of that movie, etc.
Similarly, the profiles of users contain arithmetical
information or answers to a suitable questionnaire. The
profiles that eventuate can be utilized to map users with
matching products through programs. The disadvantage of
a content-based recommendation system is it is necessary
to obtain external information which is very difficult to
muster in practice [9].

Collaborative filtering (CF), which plays a crucial part
in generating personalized recommendations, is an
alternative strategy and also among the most traditional
and striking recommendation algorithms [10][19]. CF
inspects user dependencies and product relationships to
identify new user-item associations [8][17]. It can be
observed that in some scenarios, few CF systems
determine items pairs that are similarly rated or
harmonious users with patible history of purchasing
or rating to infer foré relationships between users and
items with just the t the history of users which

e
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ABSTRACT Recently, the techniques of Internet of Things (IoT) and mobile communications have been
developed to gather human and environment information data for a variety of intelligent services and
applications. Remote monitoring of elderly and disabled people living in smart homes is highly challenging
due to probable accidents which might occur due to daily activities such as falls. For elderly people, fall is
considered as a major reason for death of post-traumatic complication. So, early identification of elderly
people falls in smart homes is needed to increase the survival rate of the person or offer required support.
Recently, the advent of artificial intelligence (AI), IoT, wearables, smartphones, etc makes it feasible to
design fall detection systems for smart homecare. In this view, this paper presents an [oT enabled elderly fall
detection model using optimal deep convolutional neural network (IMEFD-ODCNN) for smart homecare.
The goal of the IMEFD-ODCNN model is to enable smartphones and intelligent deep learning (DL)
algorithms to detect the occurrence of falls in the smart home. Primarily, the input video captured by the IoT
devices is pre-processed in different ways like resizing, augmentation, and min-max based normalization.
Besides, SqueezeNet model is employed as a feature extraction technique to derive appropriate feature
vectors for fall detection. In addition, the hyperparameter tuning of the SqueezeNet model takes place using
the salp swarm optimization (SSO) algorithm. Finally, sparrow search optimization algorithm (SSOA) with
variational autoencoder (VAE), called SSOA-VAE based classifier is employed for the classification of fall
and non-fall events. Finally, in case of fall event detected, the smartphone sends an alert to the caretakers and
hospital management. The performance validation of the IMEFD-ODCNN model takes place on UR fall
detection dataset and multiple cameras fall dataset. The experimental outcomes highlighted the promising
performance of the IMEFD-ODCNN model over the recent methods with the maximum accuracy of 99.76%
and 99.57% on the multiple cameras fall and UR fall detection dataset.

INDEX TERMS Smart homecare, Smartphone, Fall detection, Artificial intelligence, Elderly people, Deep * )

learning, Parameter tuning. )
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I. INTRODUCTION result in an elderly population that would need'_appfop:riate _

In recent years, the Internet of Things (IoT) and mobile  care and more interest. But, lifiiseveral countries, offering. .
communication find useful in healthcare sector. With an appropriate -care could be challenging because of several
enhanced healthcare system in several countries, average life reasons. The impaired and elderly popuilations would shortly
span has developed considerably. Plus lower natural increases live in smart homes [1, 2]. These homes offer a pleasant and
VOLUME XX, 2017 1
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ENHANCED EXPONENTIAL REACHING LAW-BASED SLIDING MODE
CONTROL OF SHUNT ACTIVE POWER FILTER IN AN ELECTRICAL
DISTRIBUTION SYSTEM

Vinay Kumar Naguboina' and Satish Kumar Gudey>’
! Vignan’s Institute of Information Technology, Andhra Pradesh, India,
2 Gayatri VidyaParishad College of Engineering (Autonomous), Andhra Pradesh, India

ABSTRACT: In this work, a three-phase Shunt Active Power Filter (ShAPF) is proposed to address the
current related issues in a three-phase Electrical Distribution System (EDS). A sliding mode controller (SMC)
and an Enhanced Exponential Reaching Law-based SMC (EERL-SMC) are proposed for a ShAPF to
compensate for the load current. The controller’s performance is tested by injecting the current harmonics into
the system. A non-linear load along with different loads on the distribution side is connected in parallel in a
distribution network at the point of common coupling (PCC). Modelling of the system is done using state-space
analysis. The stability of the system is analyzed using the state feedback approach. The reference source currents
are generated using the instantaneous PQ theory. For variations in the load, the THD in the source current is
realized. It is found that EERL-SMC is more effective for a ShAPF in reducing the high-frequency oscillations
and settling time for convergence. The source voltage and current waveforms are observed to be sinusoidal. Both
the controllers are effective in reducing the THD levels in the source current as per the IEEE standards. A
comparison between the controllers is presented in terms of settling time, THD in source current. PSCAD v4.6 is
used for simulation works.

Keywords: Electrical Distribution System (EDS); Shunt Active Power Filter (ShAPF); Point of Common
Coupling (PCC); Total Harmonic Distortion (THD); Sliding Mode Controller (SMC); Enhancement
Exponential Reaching law (EER-Law).
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Can Skeletal Joint Positional Ordering Influence
Action Recognition on Specirally Graded CNNs:
A Perspective on Achieving Joint Order
Independent Learning
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§ ABSTRACT 3D skeletal based action recognition is being practiced with features extracted from joint
positional sequence modeling on deep learning frameworks. However, the spatial ordering of skeletal joints
during the entire action recognition lifecycle is found to be fixed across datasets and frameworks. Intuition
inspired us to investigate through experimentation, the influence of multiple random skeletal joint ordered
features on the performance of deep learning systems. Therefore, the argument: can joint order independent
learning for skeletal action recognition practicable? If practicable, the goal is to discover how many different
types of randomly ordered joint feature representations are sufficient for training deep networks. Implicitly,
we further investigated on multiple features and deep networks that recorded highest performance on
jumbled joints. This work proposes a novel idea of learning skeletal joint volumetric features on a spectrally
graded CNN to achieve joint order independence. Intuitively, we propose 4 joint features called as quad
joint volumetric features (QIVF), which are found to offer better spatio temporal relationships between
time series joint data when compared to existing features. Consequently, we propose a Spectrally graded
Convolutional Neural Network (SgCNN) to characterize spatially divergent features extracted from jumbled
skeletal joints. Finally, evaluation of the proposed hypothesis has been experimented on our 3D skeletal
action KLHA3D102, KLYOGA3D datasets along with benchmarks, HDMO05, CMU and NTU RGB D.
The results demonstrated that the joint order independent feature learning is achievable on CNNs trained
on quantified spatio temporal feature maps extracted from randomly shuffled skeletal joints from action
sequences.

/‘_\a\
E INDEX TERMS Human action recognition, 3D motion capture, spectrally Graded CNNs, skeletal joint r\/)

Y
2

ordering. y -
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1. INTRODUCTION sequences. These sequences represent. jdi_nt positidhs across: ;-

The Skeletal based action recognition is being practiced a 3D action video. However; the quality of these sequences
through deep learning on features extracted from 3D joint depends entirely on the (:ziptu'ri.ng technologies. Two mostv‘
widely used 3D human action skeleton recording systems are -

The associate editor coordinating the review of this manuscript and Microsoft Kinect and motion capture. Kinect is commercially
approving it for publication was Jon Atli Benediktsson affordable with a moderate reliability in capturing human
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Abstract

This paper is mainly aimed at the decomposition of image quality assessment study by
using Three Parameter Logistic Mixture Model and k-means clustering (TPLMM-k). This
method is mainly used for the analysis of various images which were related to several
real time applications and for medical disease detection and diagnosis with the help of the
digital images which were generated by digital microscopic camera. Several algorithms and
distribution models had been developed and proposed for the segmentation of the images.
Among several methods developed and proposed, the Gaussian Mixture Model (GMM) was
one of the highly used models. One can say that almost the GMM was playing the key
role in most of the image segmentation research works so far noticed in the literature. The
main drawback with the distribution model was that this GMM model will be best fitted
with a kind of data in the dataset. To overcome this problem, the TPLMM-k algorithm
is proposed. The image decomposition process used in the proposed algorithm had been
analyzed and its performance was analyzed with the help of various performance metrics
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In this study, two different temperatures are considered to verify the mechanical response of basalt fiber-reinforced polymer

specimens. Initially, fibers are subjected to 300°C temperature for 4 hours and 600°C temperature for 2 hours in an electrical muflle
furnace effectively. Later, laminates were prepared with these fibers and machined into test strips to verify their mechanical
properties by conducting tensile and flexural tests. These laminates were compared with specimens prepared with normal fibers,
i.c., fibers without temperature treatment. Moreover, the ductility and elastic behavior of the basalt fiber-laminated specimens are
studied to figure out the possible structural applications. The residual stress of specimens subjected to 300°C temperature under
tensile loading is about 84%, whereas for 600°C temperature, it is only 13% of maximum stress. A similar trend has been observed
for specimens teqttd under flexural loading condition. Hence, it is concluded that the basalt fiber-reinforced polymer laminate can

withstand and depict satisfactory results up to 300°C

1. Introduction

Ductility is the capacity of a structural member to undertake
large inelastic deformations without notable loss of strength or
stiffness. Due to ductility, structures or materials can absorb
energy by deforming into an inelastic range under the appli-
cation of force. In other words, it is the ability to withstand
plastic deformation before fracture which can be defined as the
ratio of the ultimate deformation at an assumed collapse point
to the yield deformation. For resistance to earthquake forces,
the structure, elements, and connections shall be designed to
have ductile failure to avoid sudden collapse. However, duc-
tility is hard to achieve in many structural members such as
deep beams, pile caps, and corbels. Since such members tend to
fail mostly in the shear mode, the assumptions of the linear-
elastic flexural theory and pure bending theory are not valid.
These members require special considerations for design and

elevated temperature irrespective of time.

detailing. Therefore, in order to achieve ductility, many design
methodologies like Strut-and-Tie model and materials such as
admixtures, plasticizers, and fibers are adopted. Moreover, with
the increase in fire-related disasters around the world, the
importance of fire-resistant construction is escalating.

In recent decades, many researchers [1-11] have studied
the properties and applicability of basalt fiber in structural
members due to its high temperature resistance, high du-
rability, high elastic strength, sustainability, etc. It has been
found that satisfactory mechanical and thermal-resistant
properties of structural members can be achieved using
chopped’ basalt fibers, basalt fiber- remforced polymer
(BFRP) bars, BERP sheets, laminates, etc. However, con-
tradictory findings are also available in the literature re-
garding the residual mechanical strength/)of basalt fibers
subjected to elevated temperature eggﬁmonsﬂﬂleletore in?

this work, an attempt has been made to sttdy the mechamcal LA
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Abstract

In this paper, a new hybrid methodology that
combines precoding transform and companding
transforms is being proposed for next-generation
heterogeneous wireless networks. This method will
improve the performance of the orthogonal
frequency division multiplexing (OFDM) system by
reducing the Peak to average power ratio (PAPR). A
hybrid methodology that combines exponential
companding (EC), which is a non-linear

companding technique with Discrete Hartley

Transform (DHT), as well as Walsh Hadamard

Transform (WHT), is proposed and investigated. 2
)

When the three simulated results are compared P

with original OFDM signal, piecewise linear L/

companding shows an improvement factor of

58.8% over the original OFDM signal. Exponential '
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Abstract

Problem importance: Predictive analytics seems to
be an exceptionally complex and vital concern in
domains like computer science, biology, agriculture,
business, and national security. When big data
applications were indeed accessible, highly efficient
cooperation processes are often meaningful.

Simultaneously time, new subjective norms

originate when the high quantities of data will )
ient| fidential data. Thi o
conveniently assert confidential data. This paper /f?“ﬁ‘/v/

has reviewed two complementary huge issues: data

integration and privacy, the ER "pay-as-you-go”
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Abstract

Gait monitoring with IOT has emerged as an
important area of research because of the need of
assessment of daily activities of patients and elder
people. Ailments such as Parkin’s stroke and the
need of monitoring physically challenged persons
in a crowd have been the driving force in the
research of gait analysis. The evaluation of athletic

performance is yet another area of application.

7 N\
F \

Current measurement techniques rely on gait P
@i’.“- ¢
parameters, and the accuracy due to different gait- f;»yj//

related occurrences is very restricted. Many
sophisticated sensor-based gait patterns were W
established to keep the patient from falling and. |
alerting in an emergency. The main objective of this
research endeavour paper is to utilize phase
transition based optimization in IOT environment
for developing characteristic phases which maybe

stable, unstable or Meta stable. The method

htine-Jllink enrinner cam/article/10.1007/s10772-021-09893-1 112
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Abstract: Smart city-aspiring urban areas should have a number of neces-
sary elements in place to achieve the intended objective. Precise controlling
and management of traflic conditions. increased safety and surveillance, and
enhanced incident avoidance and management should be top priorities in
smart city management. At the same time, Vehicle License Plate Number
Recognition (VLPNR) has become a hot rescarch topic, owing to several
real-time applications like automated toll fee processing, traffic law enforce-
ment. private space access control, and road traffic surveillance. Automated
VLPNR is a computer vision-based technique which is employed in the recog-
nition of automobiles based on vehicle number plates. The current research
paper presents an effective Deep Learning (DL)-based VLPNR called DL-
VLPNR model to identify and recognize the alphanumeric characters present
in license plate. The proposed model involves two main stages namely, license
plate detection and Tesseract-based character recognition. The detection of
alphanumeric characters present in license plate takes place with the help of
fast RCNN with Inception V2 model. Then, the characters in the detected
number plate are extracted using Tesseract Optical Character Recognition
(OCR) model. The performance of DL-VLPNR model was tested in this
paper using two benchmark databases, and the experimental outcome estab-
lished the superior performance of the model compared to other methods.

..

Keywords: Deep learning: smart city; tesseract! ‘computer vision; vehicle P
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Abstract: Nowadays, quality improvement and increased accessibility to
patient data. at a reasonable cost. are highly challenging tasks in healthcare
sector. Internet of Things (IoT) and Cloud Computing (CC) architectures
are utilized in the development of smart healthcare systems. These entities
can support real-time applications by exploiting massive volumes of data,
produced by wearable sensor devices. The advent of evolutionary computation
algorithms and Deep Learning (DL) models has gained significant attentionin
healthcare diagnosis, especially in decision making process. Skin cancer 1s the
deadliest disease which affects people across the globe. Automatic skin lesion
classification model has a highly important application due to its fine-grained
variability in the presence of skin lesions. The current research article presents
a new skin lesion diagnosis model i.e., Deep Learning with Evolutionary
Algorithm based Image Segmentation (DL-EAIS) for ToT and cloud-based
smart healthcare environments. Primarily. the dermoscopic images are cap-
tured using IoT devices, which are then transmitted to cloud servers for further
diagnosis. Besides. Backtracking Search optimization Algorithm (BSA) with
Entropy-Based Thresholding (EBT) i.e., BSA-EBT technique is applied in
image segmentation. Followed by, Shallow Convolutional Neural Network
(SCNN) model is utilized as a feature extractor. In addition. Deep-Kernel
Extreme Learning Machine (D-KELM) model is employed as a classification
model to determine the class labels of dermoscopic images. An extensive set
of simulations was conducted to validate the performance of the presented
method using benchmark dataset. The experimental outcome infers that
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Abstract
ABSTRACT

Technology development and digital techniques provide wide opportunities to develop automatic
systems. With the help of automated assessment systems, fall prediction for elders or persons
with walking disabilities can be identified. Instead of conventional manual video assessment, the
prediction accuracy can be improved if the person's gait model is analyzed. Vari?&ggit analysis

models are evolved in the recent era that uses suboort vector machine.@&ﬁqﬁl%é,meu’ral network.
¥

work proposed a gait-based fall prediction model using a deep learning ap'proach' and id‘enti‘ﬂes‘ e
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Abstract
In recent years, there is an exponential increase in

the growth of the multimedia data, which is being

generated from zettabyte to petabyte scale. At the

same time, security issues in networks, Internets

and organizations are also continues to increase.

The process of finding intrusions in such a big data

environment is not easier. Different types of

intrusion-detection system (IDS) have been

presented for diverse kinds of networking attacks,

however, many models could be identified O\ 7o)

unknown attacks. Deep learning (DL) approaches

lately employed to large-scale big data analysis for
effectual outcome. In this view, this paper presents

a new deep learning based hyperparameter search
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Effect of lamination schemes on natural frequency and modal
damping of fiber reinforced laminated beam using Ritz method
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Abstract. The current study focussed on analysing natural frequency and damping of laminated composite
beams (LCBs) by varying fiber angle, aspect ratio, material property and boundary conditions. Ritz method
with displacement field based on the shear and normal deformable theory is used and the modal damping is
calculated using modal strain energy method. Effects of symmetric angle-ply and cross-ply, anti symmetric
cross-ply, balanced and quasi-isotropic lay up schemes on modal damping are presented for the first time. Results
revealed that influence of lay-up scheme on natural frequencies is significant for the thin beams while the modal
damping of the thin beams are not sensitive to lay-up scheme. However, the lay-up scheme influences the
damping significantly for the thick beams. Similarly, high strength fiber reinforced LCBs have higher natural
frequency while low strength fiber reinforced LCBs have higher damping due to the better fiber-matrix

interaction.

Keywords: Ritz method / free vibration / damping / aspect ratio / LCB

1 Introduction

Fibre reinforced laminated structures are always in
demand because of high strength and very less weight.
The laminated composite beam is a very common
structural element used in various engineering applications
such as mechanical, automobile, marine and aircraft
industries [1]. The structures made of laminated composite
materials have higher damping compared to conventional
metallic structures due to the filler-matrix interaction [2].
Rajesh and Jeyaraj [3] through experiments demonstrated
that, for a fibre reinforced composite beam, modal damping
is influenced by nature of reinforcement. Senthilkumar
et al. [4] shown that fibre length and its content influences
the natural frequency of LCB significantly.

Various theorems presented by several researchers to
analyze the free vibration frequencies of LCBs, using
numerical and analytical methods, are recently reviewed
by Sayyad and Ghugal [5]. Vo et al. [6] presented a shear
and normal deformation model to analyse natural
frequencies of LCBs using Ritz method. Nguyen et al. |7]
formulated a unified model to study the static and dynamic

* e-mail: bnaidus@gmail.com

This is an Open Access article distributed under the terms of the Creative Commons Attribution License(htt;
which permits unrestricted use, distribution, and reproduction in any -medium, provided: t}

behaviours of LCBs using Ritz method based on different
theorems. Jeyaraj et al. [8] analysed sound radiation
behaviour of a laminated composite plate using finite
element method and found that increase in modal
damping significantly reduces the vibration response at
the resonances. Eltaher and Mohamed [9] studied stability
characteristics of composite sandwich beams using differ-
ential quadrature method. Li et al. [10] used a unified
higher order theorem based method to analyse natural
frequencies of LCBs under the axial compression load.
Nguyen et al. [11] presented an analytical model for the
analysis of static and dynamic behaviours of LCBs using
Ritz method.

Modal damping is capable of controlling vibration and
sound levels when the system is excited at the resonant
frequencies. Damping plays a vital role in the design of
engineering components subjected to vibration and other
dynamic loadings. Chandra et al. [12] presented a detailed
study on damping of laminated composites and reported
that modal strain energy method i}/ﬁé@&in general to
estimate the damping theoretically.”In aerospace applica-
tions, FRP composites are preferred due toligher inherent
damping associated with it. T@j’increasp in inherent
damping reduces the pealforced vibration responses
significantly [13]. Ni and Adaifis [14]’presented a method to

‘creativecommons.org/ licenses /by /
nal work is properly cited.
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Patient-oriented approach in public health as a factor in the
formation of a model of healthy behaviour (formation of
sports lifestyle, introduction of individual physical activity)
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ABSTRACT

Currently, the introduction of the patient-oriented approach in healthcare is relevant in the framework of improving the quality and
accessibility of medical care. The aim of the research was to study the conditions and principles of the formation of a patient-
oriented model of a medical organization. The study used research materials in the field of patient-oriented treatment in healthcare.
The main research method was content analysis. The patient-centred approach is based on eight principles: respect for consumer
values; integrity of the medical diagnostic process; patient awareness; creation of comfortable conditions; providing emotional
support; ensuring the continuity of the treatment process; ensuring access to medical care. The introduction of the patient-oriented
approach may be hindered by a number of factors: an inflexible system of remuneration and linking the number of patients served
to the level of remuneration. In addition, the key basic principle of the patient-oriented approach is to increase patient compliance
and patient loyalty. Thus, when forming patient-oriented management in a medical organization, it is necessary to be guided in
decision-making primarily by the interests of the patient. The introduction of the patient-oriented approach leads to increased
commitment and loyalty of future patients. The development of a patient-oriented approach is also an important factor in
strengthening public health (the formation of a sports lifestyle, the introduction of individual physical activity).

Keywords: Patient-oriented approach; Public health; Physical activity.
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An adaptive hello interval for AODV through
ANFIS to improve the performance

of MANETS
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Abstract. Mobile Ad Hoc Network is an easily deployable wireless network without any need of centralized infrastructure. The
change of position by wireless devicesleadstolinkfailuresandroutefailures.The mobile nodes sent hello messages at regular intervals
to update the status of their neighbors. Increasing the number of periodical notifications such as hello messages will give an idea
about the topology and at the same moment consumes more network resources. Reducing these periodic notifications results
in discovering the neighbors at veryslowrate. Thereforetherateofhellomessages has most significant role while considering the
performance of MANETSs. Routing Protocols such as AODV in MANETs performs the operation basing on static hello interval. In
this paper an adaptive hello interval approach is proposed based on a soft computing technique “Adaptive Neuro Fuzzy Inference
system” for in MANETS. The result states that the proposed solution yields a great improvement over the traditional protocol

“AODV™.

Keywords: AODV, ANFIS, ANFISHIAODY, hello message, MANET, performance

1. Introduction

An exchange of information takes place through a
guided or unguided media. The infra structure based
network and infrastructure-less network are the two
primary categories of a wireless communication (un-
guided media). In a centralized administrative network,
the devices establish communication with one another
depending on the fixed infrastructure. The centralized
static structure restricts the adaptability and rapid de-
ployment of the system.

A self configured structure is a decentralized struc-
ture which provides communication through a multi-
hop process. This can be effectively used in the situa-

*Corresponding author: Kola Narasimha Raju, Department of
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Andhra Pradesh, India. E-mail: rj.vizagg@gmail.com.
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tions such as-sudden disaster recovery and emergency
situations. MANET [1] is an easily deployable network
containing mobile devices without any dependency on
centralized infrastructure. Nodes in this network move
arbitrarily changing from one location to another lo-
cation which leads to frequent link failures and Route
failures. Routing [2] is a major challenging issue in this
type of structures. Routing protocols use different tech-
niques to establish a way from an origin to destination.

1.1. Routing protocols in MANETs

A routing protocol [3,4] specifies how routers have
to establish a communication path for the transmission
of data. The routing strategies in

MANETSs are proactive routing protocol, reactive and
hybrid routing protocols. —

Proactive routing protocols continu(sly monitor the
network status and update the topology information fre-
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Abstract

Design and hardware prototype development of interleaved inverter in the laboratory
for photovoltaic applications 1s discussed in this paper. Conventional voltage source
inverter (VSI) is suffering with shoot-through problems which lead to electromag-
netic interference (EMI), temperature rise in power electronic devices, ringing effect,
etc. To eliminate these problems, interleaved inverter topology 18 proposed in this
paper. This topology works with control technique to perform multifunctional opera-
tion in order to enhance the system efficiency. The control strategy is distributed into
two parts, one is to enhance the power harvesting from PV array using maximum
power point tracking (MPPT) algorithm. Second one is self-charging of DC-link
voltage control loop with double band hysteresis current controller (DBHCC). The
self-charging DC-link voltage control loop generates the reference current signal for
mitigating current related power quality problems and DBHCC offers lower switch-
ing frequency, therefore low switching losses. A MATLAB®/Simulink software 1s
used for implanting the proposed system. A rigorous simulation study has been car-
ried out to verify the multi-functionality and ruggedness of the proposed system. A
laboratory prototype 1is developed using TMS320EF28027 DSP controller to validate
the simulation results. The test results show that the proposed system is performing
multifunctional operation by injecting active power to the grid during day time and
mitigate the PQ problems during the night time effectively without shoot-through
problems.

Keywords Effect of dead time - Grid connected photovoltaic inverters -
Multifunctional inverters - Power quality - Voltage source inverter - Shoot-through
problems
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Abstract

Earlier identification of brain tumor (BT) is essential to increase the survival rate of the
patients. The commonly used imaging technique for BT diagnosis is magnetic resonance
imaging (MRI). Automated BT classification model is required for assisting the radiologists to
save time and enhance efficiency. The classification of BT is difficult owing to the non-
uniform shapes of tumors and location of tumors in the brain. Therefore, deep learning (DL)
models can be employed for the effective identification, prediction, and diagnosis of diseases.
In this view, this paper presents an automated BT diagnosis using rat swarm optimization
(RSO) with deep learning based capsule network (DLCN) model, named RSO-DLCN model.
The presented RSO-DLCN model involves bilateral filtering (BF) based preprocessing to
enhance the quality of the MRI. Besides, non-iterative grabcut based segmentation (NIGCS)
technique is applied to detect the affected tumor regions. In addition, DLCN model based
feature extractor with RSO algorithm based parameter optimization processes takes place.
Finally, extreme learning machine with stacked autoencoder (ELM-SA) based classifier is
employed for the effective classification of BT. For validating the BT diagnostic performance
of the presented RSO-DLCN model, an extensive set of simulations were carried out and the
results are inspected under diverse dimensions. The simulation outcome dem}lstrated the
promising results of the RSO-DLCN model on BT diagnosis with the sensmyﬁy/éf 98.4%,
y“’,/

specificity of 99%, and accuracy of 98.7%. 2477
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Abstract

In present times, a massive quantity of big data has been generated by the Internet of
Things (IoT) devices for a wide range of applications. The IoT devices generate an enor-
mous data quantity that is troublesome for data processing and analytics functionalities,
which is effortlessly managed by the cloud before the explosive development of the IoT.
Specifically, the big IoT data analytics by mobile edge computing (MEC) becomes a hot
research topic and needs comprehensive research works for intelligent decision making.
This paper introduces a new generative adversarial network (GAN) with a quantum ele-
phant herd optimization (QEHO) algorithm for MEC in IoT enabled big data environment
called GAN-QEHO. The presented GAN-QEHO algorithm follows two-stage processes,
namely feature selection (FS) and data classification. The QEHO algorithm is used to elect
an optimal feature subset for the FS process. By the quantization of elephant individu-
als, the search scope of feature space can be enhanced, and an optimal tradeoff has been
attained among exploration and exploitation. Then, the GAN model is employed for the
classification process to identify different class labels. In order to validate the experimental
results analysis of the GAN-QEHO algorithm, a series of simulations take place in terms
of diverse aspects.

Keywords Big data - IoT - Mobile edge computing - Deep learning - Feature selection

1 Introduction

Presently, the robust development of mobile networks and wireless technology intends to
the deployment of diverse mobile applications as well as multimedia like video games,
face detection, augmented reality, the medical sector, and natural language processing [1].
Moreover, these applications and facilities demand pervasive as well as efficient processing
that are incompatible with tools because of the minimal resources. Mobile cloud-comput-
ing (CC) is assumed to be the eminent solution that reports the constraints of Mobile Users
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Abstract

The consensus grouping expects to merge a few existing core segments into a
coordinated set, which has generally been perceived for grouping
heterogeneous and multi-source information. One can deduce from the strong
and high-level performance of the usual grouping techniques draws by
agreement in great consideration, and many efforts have been made to build
this field. The K- means-based Consensus Clustering (KCC) changes the
agreement grouping issue into a traditional K- means clustering with
hypothetical backings and shows the favorable circumstances over the cutting
edge techniques. Even though KCC acquires the benefits of K- means, it
experiences assignment instantly. Also, the current system of aggregating
arrangements isolates age and the combination of essential segments into two
unrelated parties. To resolve the following two difficulties a Weighted
Quantum Particle Swarm Optimization (WQPSO) with KCC is proposed. This
paper proposes a WQPSO calculation with the weighted average of the best
situation based on particle welfare estimates. Calculation WQPSO gives faster
in the vicinity of mixing, the suites in a better harmony betw_één 3_the-world and
the neighborhood looking from the calculation so that it produces a great
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Abstract

Quest for producing lightweight and biodegradable materials has encouraged research-
ers to replace synthetic fibers with natural fibers. Hence a study is made to investigate
the effects of introducing secondary reinforcement (natural fibers), stacking sequence,
and addition of graphite particles on the mechanical characteristics and water uptakes
along with diffusivity of hybrid (glass\jute) composites. Different weight fractions of
graphite particulates are incorporated into the epoxy to produce different samples
having 4 plies for each sample by hand layup vacuum bagging method. The obtained
specimens are subjected to various mechanical tests, water absorption tests as per the
ASTM standards, and optical microscopy was used to study the fracture morphology of
the samples. The results displayed that the properties are deteriorated a little with the
addition of secondary reinforcement, however they have improved with the addition of
graphite. E-Glass as skin layer and treated jute as core layer composite exhibits ame-
liorate tensile strength (201.5MPa), compression strength (515.12MPa), flexural
strength (106.9 MPa), hardness (25 BHN). However highest impact energy of 26] is
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A NEW RANKING APPROACH FOR FINDING OPTIMUM SOLUTION FOR
IFTP OF TYPE-1

Indira Singuluri*fand N. Ravishankar

ABSTRACT. In today’s daily life situations TP we frequently face the situation of
unreliability in addition to unwillingness due to various unmanageable compo-
nents. To handle with unreliability and unwillingness multiple researchers have
recommended the intuitionistic fuzzy (IF)delineation for material. So, here, we
contemplate a fuzzy TP of type - 1 IFN’s, i.e., availability and demand are TIFN’s
and costs are real numbers. We apply IFZPM and IFMODIM to find optimum
solution of a IFTP of type-1 make use of proposed ranking function. The same
existing method is applied to proposed ranking function is comparatively give
the same result. A relevant numerical example is also included.

1. INTRODUCTION

The fuzzy set (FS) theory was initially invented by Zadeh [8] is helpful in
many ways in different applications in various fields. The concept fuzzy math-
ematical programming was invented by Tanaka et al in 1947 framing of fuzzy
decision of Bellman et al [2]. Concept of Intuitionistic fuzzy sets (IFS’s) sug-
gested by Atanassov [1] are mainly useful to deal with many exceptions, con-
fusion and ambiguities. The IFS’s separate the intensity of membership (MF)
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Abstracet: Titanium-doped zirconium oxide (mixed high-k) has been used as the gate oxide layer for
the future generation metal oxide semiconductor devices. This mixed high-k layer was prepared by
using Sol-Gel based spin-coated method. This mixed high-k layer's chemical, structural, and initial
electrical properties are investigated thoroughly. It is clearly confirmed that the suitable chemical
composition and bond formation of the proposed mixed high-k layer from EDAX and FTIR analysis
observations. The XRD spectra strengthened the presence of ZrTiO2. The measured dielectric constant
of the proposed mixed high-k layer from the extracted C-V plots has been varying from 29.1 to 37.6
with respect to spin coating {rom 4000 to 6000 rpm. With lower spin rates, the leakage current is less.

Keywords: zirconium titanate; ZTO; ULSI; gate capacitors; high-k dielectrics.
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1. Introduction

The chemical composition of a proposed mixed thin film will have a major role in
achieving a metal oxide semiconductor device's enhanced performance. Though there was
rigorous research on various high dielectric (high-k) TiO2, HfO2, Y203, La203, Gd203, Ta20s,

STO, ZrO2, Al203 monolayers, recently there is an intensive focus on the mixed high-k layers

to replace the SiO2 [1-14] to have the bidirectional benefits on various physical and electrical
applications. Among various high-k materials, TiO2 has a wide range of applications due to its o~
physical and chemical properties. Its applications extend as a photocatalyst, solar cell, 4
electrochromic devices, anti-reflection coating, sensors. Besides, TiO2 can also be used as ¢/
reliable high-k material for DRAM applications because of its higher dielectric constant [1'5":’5/;,/
17]. ZrO2 has gained considerable attention during the recent decade because of its higﬁ7
bandgap of ~5eV [18], large melting and boiling points, high crystallization temperature, high: .o 7,
thermal stability, high dielectric constant [1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>