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Abstract

The agriculture acquires more portions in Gross Domestic Product in the developed countries. However, analysis of the soil
properties is a costly and time-consuming process. In this research, a new technique for classifying soil types on an IoT
platform is developed. This method simulates the Internet of Things in order to transmit data. The Multi-verse FirelRy
algorithm (MVFA), which has been proposed, is used for clustering and routing. | n this case, the Multi-Verse Optimizer
and FireRy algorithm are used to generate the proposed MVFA. At base station, the soil type classibcation is carried out
utilizing the soil data. A selection of feature is done using an entropy factor and the type of soil is classibed using Deep
Residual Network considering spark architecture. The proposed MVFA trains the Deep Residual Network. The data stream
is effectively handled with concept drift detection, and retraining of deep residual network is carried out utilizing Mutual
information and Loss function-based thresholding. The proposed MVFA-enabled Deep Residual Network bestowed
enhanced performance with an accuracy of 96%, sensitivity of 94.1%, specibcity of 95.4%, delay of 90.6% and throughput
of 0.0084.

KeywordsSoil type classibcationloT model Data streaming Spark model Entropy Multi-verse optimizer
FireRBy algorithm

1 Introduction industries ). Evaluating and analyzing the components of
soil and properties is basically a time-consuming and
The agriculture and farming contributes to most of theexpensive task. The shortage of data sampling is balanced
GDP and helps to develop nations. In addition, the farmingy the outcomes of modeling and forecasts. Several mod-
assists to Bourish sustainable development, fauna and Rorling processes termed as predictive soil mapping are
and helps to handle the global crisis, like climatic changesgevised for estimating the spatial distribution of soil-based
pandemic. The better technologies help to build betteattributes. Discovery of several chemical and physical soil
cultivation and assist to prevent scenarios, like malnutritiorproperties requires the lengthy and time-consuming testing
and starvation. In addition, the smarter home models areooms for conducting the tests. For these type of reasons, it
widely utilized from the 10T model. In addition, the smart is necessary to design techniques that are able to estimate
agriculture seems to lag behind other areas and needs madteem on the basis of knowledge and recognized properties.
research for attaining the sustainable goals at agricultur@&/hile accessing the properties of soil, one assumes that the
data taken for input requires being splitted into several
homogeneous soil sets. 129, it is assumed to evaluate
the capacity of caution exchange from clay and silt content,
organic carbon content and soil Potential of Hydrogen (pH)
Department of CSE, Bapatla Engineering College, Bapatla, considering linear regression mode¥% B3).
Andhra Pradesh 522102, India In civil built platform, the type of soil 4, 35] is con-
Department of CSE, Narasimha Reddy Engineering College,  sidered as an imperative part in discovering the kind of
Hyderabad, Telangana 500100, India foundation utilized when structuring the building. Present

Department of CSE, Raghu Engineering College, soil identibcation techniques are time exhaustive,
Visakhapatnam, Andhra Pradesh, India

& D. Kishore Babu
domalakishore@gmail.com
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Nonlinear Integrity Algorithm )
for Blockchain Based Supply Chain oy
Databases

Mani Deep Karumanchi, J. I. Sheeba, and S. Pradeep Devaneyan

Abstract With an ever-growing global supply chain, supply chain manage-
ment(SCM) is becoming more complex and competitive because of continuous
development in global supply chain. In recent years, the blockchain has grown with
the promise of becoming a “ trust machine “. However, this technological innova-
tion can foster trust and transparency in many other sectors. In the industrial sector,
for example, it could have interesting applications in production ecosystems and
in particular in improving supply chain performance, offering the opportunity to
increase speed and quality with potential cost savings ranging from 12 to 50%. the
computation power required to setup and maintain a blockchain is expensive because
of Computing hash for each block added to the blockchain and validating blocks.
In this paper we proposed a nonlinear Integrity algorithm which works efficiently in
terms of run-time and hash-bit variation with dynamic hash size and data size when
compared it with traditional hashing algorithms like whirlpool, SHA, MDS5.

Keywords Integrity algorithm - Blockchain - Information security - Supply chain
management(SCM)

1 Introduction

SCM includes the control of all the supply chain activities which includes procuring
raw materials, manufacturing goods, Shipping manufactured goods to end-user with
the help of different SC participants using the logistics process. The main aim of SCM

M. D. Karumanchi (X))
Department of Computer Science and Engineering, Bapatla Engineering College, Bapatla, India
e-mail: manideep.karumanchi @becbapatla.ac.in

J. 1. Sheeba

Department of Computer Science and Engineering, Puducherry Technological University,
Puducherry, India

e-mail: sheeba@ptuniv.edu.in

S. P. Devaneyan
Department of Mechanical Engineering, Sri Venkateshwaraa College of Engineering and
Technology, Puducherry, India

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2023 169
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A Novel CloueBased Frameworlof Embedded Systems SectiorA-Researclpaper
with Improved Scalabilityrad Space

A NOVEL CLOUD -BASED FRAMEWORK FOR
EMBEDDED SYSTEMS WITH IMPROVED
SCALABILITY AND SPACE

Narender Chinthamu?, K. G. S. VenkatesaA
Ravindra Raman Cholla®, Pujala Nanda Kishorée, Rajiv lyer ®,
Priyanka Joshi®

Article History: Received:12.02.2023 Revised:01.04.2023 Accepted: 18.05.2023

Abstract

The rapid proliferation of embedded systems has led to a growing need for scalable areffispente
frameworks for managing thei@loud-based frameworks offer a promising solution to these challenges, enabling
developers to leverage the power and flexibility of the cloud to manage and analyze embedded data. In this
research article, we propose a novel ckbaded framework for embeeld systems using ThingWorx as the
proposed framework. ThingWorx is an loT platform that provides a wide range of tools and capabilities for
managing and analyzing data from connected devices. We begin by providing an overview of embedded systems
and the ned for a clouebased framework. We then compare ThingWorx with existing eliag®d frameworks,
highlighting its strengths and limitations. We provide a detailed description of the ThingWorx architecture,
including the various components and how they ader We also discuss the challenges faced during
implementation and how they were addressed. To evaluate the performance of ThingWorx, we conducted several
experiments, measuring its scalability, spaffeciency, and performance compared to existing fraorks. Our

results show that ThingWorx outperforms existing frameworks in terms of scalability anee$ficieacy, while
maintaining high performance. We discuss the implications of our findings and the potential applications of
ThingWorx in managing englmlded systems in various industries. We also highlight the limitations of ThingWorx

and areas for future research. In conclusion, we propose a novebased framework for managing embedded
systems that offers improved scalability and speftieiency wsing ThingWorx as the proposed framework. Our
research shows that this framework can provide a powerful solution for managing and analyzing data from
embedded systems, and has the potential to revolutionize the way we approach loT and other embedsled system

Keywords: Cloud-based framework, Embedded systems, ThingWorx, 10T platform, Scalability
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The Followingthird year Studentsof R20 RegulationCompleted Internshipduring the

A.Y 20222023 with details as follows:

Date: April 06, 2023.

AMUJURI

1 | L21ACS401 | MONIKA Internshala Web Developer
BALLI

2 | L21ACS402 | KARTHIK Arptitone Technologies| Web Developer
BATTALA
DURGANJANE

3 | L21ACS403 | YULU Internshala Android App
BHUSANI

4 | L21ACS404 | SOWJANYA Internshala Web Developer
BOMMALI sri shasha prayathi

5 | L21ACS405 | UPENDRA technologies pvt Itd Machine Learning with Python
BUSI

6 | L21ACS406 | PRAVALIKA Internshala Web Developer
AKURATHI
RANJITH

7 | Y20ACS402 | KRISHNA SmartKnower Data Science
ALAPARTHI
SANTHOSH sri shasha prayathi

8 | Y20ACS403| KUMAR technologies pvt Itd Machine Learning with Python
ALLADA

9 | Y20ACS404 | VAISHNO Exposys Data Labs Web Developer
ANANTHAVAR
AM SAI RADHA

10 | Y20ACS405| KRISHNA INVENSIS Cyber Security
ANDE HEMA

11 | Y20ACS406 | LATHA Exposys Data Labs Web Developer
ANNAM
MEENAKSHI
VENKATA SAl

12 | Y20ACS407 | SUIJITHA Internshala Android App
ATHOTA

13 | Y20ACS408 | SRILATHA Internshala Android App
AVINASH

14 | Y20ACS409 | BATTULA Internshala Web Developer

15 | Y20ACS410 | BALA LIKITH Internshala Programming with Python
BANDARU

16 | Y20ACS411 | ANIL ONIOCART Python Developer
BANNARAVURI
JITHENDRA

17 | Y20ACS412 | PHANI Internshala Web Developer
BATHULA
NIKITHA SREE

18 | Y20ACS413| SAl SmartKnower Data Science
BHARUGULA

19 | Y20ACS414 | AJAY KUMAR Internshala Android App
BHUMA

20 | Y20ACS415| SIRISHA Internshala EthicalHacking
BODDU

21 | Y20ACS416 | DINESH Internshala Android App
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BODDU
VENKATA

22 | Y20ACS417 | NAGA GANESH | Internshala Web Developer
BOINA BALA
SUBRAMANYA

23 | Y20ACS418 | M Exposys Data Labs Web Developer
BOLISETTY

24 | Y20ACS419 | BHAVANA SAl SmartKnower Data Science
BUDATI
KARTHIK

25 | Y20ACS420 | BABU Internshala Web Developer
CHALLA

26 | Y20ACS421 | GREESHMA Exposys Data Labs Web Developer
CHALLA NAGA

27 | Y20ACS422 | SAl freeCodeCamp Web Design
CHANDU

28 | Y20ACS423 | ESLAVATH Internshala Web Developer
CHAVA

29 | Y20ACS425| GAYATHRI VERZEOQO Azure Cloud Computing

30 | Y20ACS426 | CHAVA GOPI Internshala Web Developer
CHEPURI

31 | Y20ACS427 | NAVEEN Internshala Web Developer
CHIMAKURTH
Y PRADEEP

32 | Y20ACS428 | SURYA KUMAR | FELIJ Python
CHINTAMANE
NI SRI

33 | Y20ACS429 | VYSHNAVI VERZEO Azure Cloud Computing
CHITLURI

34 | Y20ACS430| VISHAL Internshala Python Developer
DAGGUMALLI

35 | Y20ACS431 | SRIDHAR Internshala Web Developer
DAMACHARLA

36 | Y20ACS432| SAI JAHNAVI Internshala Data Science
DANDE sri shasha prayathi

37 | Y20ACS433 | KUSUMITHA technologies pvt Itd Machine Learning with Python
DANDE

38 | Y20ACS434 | RICHARDS Internshala Android App
DARSI

39 | Y20ACS435 | VARSHITHA Internshala Python Developer
DARUBAI GARI

40 | Y20ACS436 | BABLUDDIN Internshala Android App
DASARAJU
BINDU

41 | Y20ACS437 | MADHAVI Internshala Ethical Hacking
DEVANABOYIN
A PHANI

42 | Y20ACS438 | KUMAR Internshala Android App
DEVARAKOND

43 | Y20ACS439| A DESAIAH Internshala Web Developer
DIRISALA
LAKSHMI
TIRUPATHI

44 | Y20ACS441| RAO UnSchool Full Stack Development

45 | Y20ACS442 | DODDA ONIOCART Python Developer
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SRIKANTH
KUMAR
DOPPALAPUDI

46 | Y20ACS443| SUPRIYA SmartKnower Data Science
EDUBILLI

47 | Y20ACS444 | VENKATESH Internshala Python Developer
GADDIPATI

48 | Y20ACS445| HARSHITHA SmartKnower Data Science

49 | Y20ACS446 | GADE SATWIK | Internshala Web Developer
GAJULA RAMA
VENKATA

50 | Y20ACS447 | NAGA SAl Internshala Web Developer
GANDURI
VENKATA

51 | Y20ACS448| YASWANTH Internshala Web Developer
GANGAVARAP

52 | Y20ACS449 | U KAVYA Internshala Android App
GANGAVARAP

53 | Y20ACS450 | U VARSHITHA Indian Servers Machine Learning
GANGULA

54 | Y20ACS451 | RAJESWARI SmartKnower Data Science
GARLAPATI

55 | Y20ACS452 | ANUHYA Internshala Web Developer
GOLLU sri shasha prayathi Digital Algorithm Optimization

56 | Y20ACS454 | KOMALI technologies pvt Itd Techniques
GUDAMSETTI

57 | Y20ACS455 | VARUN RINEX Cyber Security&Ethical Hacking
GUNDAPU
UMA

58 | Y20ACS456 | MAHESWARI Internshala Android App
GURRAM

59 | Y20ACS457 | MISRITHA Internshala Andorid App
GUTTIKONDA
PURNA
CHANDRA

60 | Y20ACS458 | REDDY UnSchool Full StackDevelopment
HEMA LATHA

61 | Y20ACS459 | YERRAMSETTI | Internshala Ethical Hacking
INAGANTI

62 | Y20ACS460 | KAVYASUDHA | Internshala Android App
INDURU
SATHWIK

63 | Y20ACS461 | REDDY Internshala Programming with Python
JINKA

64 | Y20ACS462 | NARENDRA Internshala Android App
KADALI

65 | Y20ACS463 | HARITHA Internshala Android App
KAJA LAKSHMI | sri shasha prayathi

66 | Y20ACS464 | POOJITHA technologies pvt Itd Machine Learning with Python
GOCHIPATHAL

67 | L21ACS408 | A ARAVIND Internshala Android App
GONUGUNTA

68 | L21ACS409 | ANJALI Internshala Programming with Python
GUNJI

69 | L21ACS410 | SANKARA Exposys Data Labs Web Development
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GANESH
KONDAPALLI

70 | L21ACS412 | KALYANI Internshala Programming with Python
KARI BrainOVision Solutions

71 | Y1I9ACSA474 | YASASWINI Pvt Ltd Web Development
KAKARLA

72 | Y20ACS465 | NAVYA SRI SmartKnower Web Development
KANIGICHARL
A NAGA
VENKATA SAl

73 | Y20ACS466 | RAJ KUMAR Internshala Data Structures & Algorithms
KANUMURI
BHANUPRAKA

74 | Y20ACS467 | SH Internshala Data Structures & Algorithms

75 | Y20ACS468 | KARE SRINU Internshala Android App
KARI GURU Sri Shasha Prayathi

76 | Y20ACS469 | SIVA SAI Technologies Pvt Ltd Machine Learning with python
KARRI SEKHAR
VENKATA Sri Shasha Prayathi

77 | Y20ACS470 | PRASAD Technologies Pvt Ltd Machine Learning with python
KARUMANCHI

78 | Y20ACS472 | HARSHINI Internshala Programming with Python
KATLA VAMSI Sri Shasha Prayathi

79 | Y20ACS473 | KRISHNA Technologies Pvt Ltd Machine Learning with python
KATTA

80 | Y20ACS474 | LIKHITA Internshala Programming with Python

Sri Shasha Prayathi

81 | Y20ACS476 | KESARI NAGUR | Technologies Pvt Ltd Machine Learning with python
KOLLAPUDI
VENKATA SAl

82 | Y20ACS477 | VYSHNAVI Internshala Programming with Python
KOLLURU Sri Shasha Prayathi

83 | Y20ACS478 | KOMALI Technologies Pvt Ltd | Machine Learning with python
KONDA
VENKATA
KRISHNA Sri Shasha Prayathi

84 | Y20ACS479 | PRASANNA Technologies Pvt Ltd | Machine Learning with python
KONNI SIVA

85 | Y20ACS480 | SANTHOSH Internshala Ethical Hacking
KORAPATI

86 | Y20ACS481 | AJAY Internshala Programming with Python
KOTAKONDLA

87 | Y20ACS482 | SANDEEP Rinex cyber security and Ethical hacking
KOTTA
LAKSHMAN
SAl

88 | Y20ACS483 | MANIKANTA Internshala Android App

89 | Y20ACS484 | KOTU LAHARI Internshala Ethical Hacking
KOWTHARAPU
YASWANTH

90 | Y20ACS485| KUMAR Internshala Programming with Python
KUCHIPUDI

91 | Y20ACS486 | POOJITHA Internshala Programming with Python

92 | Y20ACS487 | KUNDERU Internshala Ethical Hacking
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MEGHAMALA
KUPPACHI

93 | Y20ACS488 | MADHUPRIYA Internshala Programming with Python
LAKKIMSETTI

94 | Y20ACS489| SAI SRI VAMSI | Internshala Ethical Hacking
LENKA

95 | Y20ACS490 | SEKHAR Internshala Ethical Hacking
MADDINA

96 | Y20ACS491 | VENKAT Internshala Web Development
MADIPOYINA Sri Shasha Prayathi

97 | Y20ACS492 | CHANDRIKA Technologies Pvt Ltd Machine Learning with python
MAKKE

98 | Y20ACS493 | SWATHI Internshala Programming with Python
MANNE

99 | Y20ACS494 | SHAMITHA Internshala Web Development
MAREDDY
SUBHASH Sri Shasha Prayathi

100 | Y20ACS496 | REDDY Technologies Pvt Ltd Machine Learning with python
MELAM
SUBHASH Sri Shash&rayathi

101 | Y20ACS497 | CHANDRA Technologies Pvt Ltd Machine Learning with python
MENDEM

102 | Y20ACS499 | POOJITHA Internshala Programming with Python
MERIGA

103 | Y20ACS500| HARIKA Internshala Programming with Python

104 | Y20ACS501 | MULE KOMALI | Internshala Ethical Hacking
MUMMINA

105 | Y20ACS502 | RAVITEJA Internshala Programming with Python
MUNAGALA
VENKATA

106 | Y20ACS503 | SUBHASH Internshala Programming with Python
MUNTHA

107 | Y20ACS504 | SREEVANI Internshala Programming with Python
MUPPANENI
YASWANTH Sri Shasha Prayathi

108 | Y20ACS505| KRISHNA Technologies Pvt Ltd | Machine Learning with python
MUTCHU

109 | Y20ACS506 | YESWANTH Internshala Web Development
MUTHANGI SRI

110 | Y20ACS507 | TEJA Internshala Programming with Python
MUTHINENI

111 | Y20ACS508 | YASASWINI Internshala Programmingnith Python
NADENDLA

112 | Y20ACS509 | ANUPAMA Internshala Programming with Python
NAGA
VENKATA
LAKSHMI
SATHVIKA

113 | Y20ACS510| MURIKIPUDI Internshala Web Development
NAGARIKANTI
BALA
VENKATA
YASWANTH

114 | Y20ACS511 | KUMAR Internshala Web Development
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NAGASURI
LIKHITHA

115 | Y20ACS512 | SARASWATHI Internshala Programming with Python
NALAMALAPU
INDRASENARE

116 | Y20ACS513| DDY Internshala Ethical Hacking
NALAMOTHU

117 | Y20ACS514 | AVINASH Internshala Web Development
NALLAMOTHU | Sri Shash#&rayathi

118 | Y20ACS515| SREE CHAKRI | Technologies Pvt Ltd Machine Learning with python

119 | Y20ACS516 | NAMA ASHOK Internshala Web Development
NANNAPANENI
VEENA

120 | Y20ACS517 | BHARGAVI Internshala Programming with Python
NARRA

121 | Y20ACS518 | LOKESH Internshala Programming with Python
NAYANI
MADHU SAl

122 | Y20ACS519 | HEMANTH Internshala Web Development
NEERAJ

123 | Y20ACS520| VELPULA hawkscode programming with C and C++
NUTHALAPATI

124 | Y20ACS521 | HEMADRI Exposys Data Labs Web Development
PADAVALA
JAYA SANKAR

125 | Y20ACS522| SUJITH SmartKnower Data Science
PALEPU Sri Shasha Prayathi

126 | Y20ACS523| YASWANTH Technologies Pvt Ltd Machine Learning with python
PALLI YANI Sri Shasha Prayathi

127 | Y20ACS524 | GRACE Technologies Pvt Ltd Machine Learning with python
PARABATHINA
TEENA JESSY | Sri Shasha Prayathi

128 | Y20ACS527 | KIRAN Technologies Pvt Ltd Machine Learning with python
PEETHA

129 | Y20ACS528 | BHARGAVI Internshala Programming with Python
RAVIPUDI
LAKSHMI Sri Shasha Prayathi

130 | Y20ACS545| SINDHU Technologies Pvt Ltd Machine Learning with python
RAVIPUDI

131 | Y20ACS546 | RAHUL Internshala Machine Learning
NARRA TARUN
VAIKUNTA sri shasha prayathi

132 | L21ACS413 | MANIDHAR technologies pvt Itd Machine Learning with Python
PASALA
HANUMANTHA | sri shashgrayathi

133 | L21ACS414 | RAO technologies pvt Itd Machine Learning with Python
RACHAKONDA
SIVA NAGA

134 | L21ACS416 | LAKSHMI Maxima Infotech Java Developer
REMALA ZEBO.Al in association

135 | L21ACS417 | LIKHITHA with VERZEO Artificial Intelligence
SHAIK sri shasha prayathi

136 | L21ACS418 | MASTAN VALI technologies pvt Itd Machine Learning with Python
PULLAGURA sri shasha prayathi

137 | L21ACS419 | VENKATA technologies pvt Itd Machine Learning with Python
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SUBRAMANYA
M
SUGGANA
SUBRAHMANY | sri shasha prayathi
138 | L21ACS420 | A MANIKANTA | technologies pvt Itd Machine Learning with Python
PANGULURI sri shasha prayathi Programming on Machine Learning
139 | Y20ACS525| NAGA SATVIK | technologies pvt Itd with Python
PAPADESU
NAVEEN
140 | Y20ACS526 | KUMAR REDDY | Internshala Ethical Hacking
PERISETLA
141 | Y20ACS529 | POOJA Internshala Programming with python
sri shasha prayathi Digital Algorithm Optimization
142 | Y20ACS530| PILLI AKASH technologies pvt Itd Techniques
PILLI sri shasha prayathi
143 | Y20ACS531 | KETHANA SAl technologies pvt Itd Machine Learning with Python
PILLI
VENKATA sri shasha prayathi
144 | Y20ACS532 | MOUNIKA technologies pvt Itd Programming with Python
PITTI LAKSHMI | sri shasha prayathi
145 | Y20ACS533 | SAHITHI technologies pvt Itd Machine Learning with Python
POPURI sri shasha prayathi Programming on Machine Learning
146 | Y20ACS534 | VIJAYARAJU technologies pvt Itd with Python
PRANAVI sri shasha prayathi
147 | Y20ACS535| BUDATI technologies pvt Itd Machine Learning with Python
PULI DIMDY
148 | Y20ACS536 | VIGNESH Expsosydata Labs Web Developer
PULIPATI
149 | Y20ACS537 | VYSHNAVI Internshala Programming with Python
PUTTA sri shasha prayathi
150 | Y20ACS538 | NIHARIKA technologies pvt Itd Programming with Python
PYLA
151 | Y20ACS539 | KARUNAKAR Expsosys Data Labs | Web Developer
RACHAKONDA | sri shasha prayathi
152 | Y20ACS540| BINDU SRI technologies pvt Itd Machine Learning with Python
RAJARAPU
153 | Y20ACS541 | SIREESHA Internshala Ethical Hacking
RAPURI
LAKSHMI
154 | Y20ACS542 | PUJITHA Expsosys Data Labs | Web Developer
RAVI PAVAN sri shasha prayathi Digital Algorithm Optimization
155 | Y20ACS544 | KUMAR REDDY | technologies pvt Itd Techniques
RAVIPUDI
156 | Y20ACS547 | VENKATESH Internshala Data Science
RAYAVARAPU
LALITHA
KANAKA
MAHA sri shasha prayathi
157 | Y20ACS548 | LAKSHMI technologies pvtd Machine Learning with Python
RAYAVARAPU
PATTABHI
RAMULU MVARO in association
158 | Y20ACS549 | GUPTHA with VERZEO Cyber Security Live Projects
RETTA VAMSI sri shasha prayathi
159 | Y20ACS550 | LAKSHMI technologies pvt Itd Machine Learning with Python
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ROUTHU NAGA

sri shasha prayathi

160 | Y20ACS551 | MAHATHI technologies pvt Itd Machine Learning with Python
SAGI
LEELAKRISHN | sri shasha prayathi
161 | Y20ACS552| A technologies pvt Itd Machine Learning with Python
sri shasha prayathi
162 | Y20ACS553 | SAJJA SAI SREE]| technologies pvt Itd Machine Learning with Python
SAMAYAMANT
HRI S V
SUBRAMANYE
163 | Y20ACS554 | SWARA RAO Expsosys Data Labs | Web Developer
SATYAVARAP
U APPALA
164 | Y20ACS555| SWAMY Internshala Ethical Hacking
SESHADRI
KOMALA sri shashgrayathi
165 | Y20ACS556 | SANGEETA technologies pvt Itd Machine Learning with Python
SHAIK ABDUL sri shasha prayathi
166 | Y20ACS557 | GOUSE technologies pvt Itd Machine Learning with Python
sri shasha prayathi
167 | Y20ACS558 | SHAIK AFRID technologies pvt Itd Machine Learning with Python
sri shasha prayathi
168 | Y20ACS559 | SHAIK AFRID technologies pvt Itd Machine Learning with Python
SHAIK AIMAN sri shasha prayathi
169 | Y20ACS560| SABAHA technologies pvt Itd Machine Learning with Python
170 | Y20ACS561 | SHAIK ASIFA Internshala Web Developer
SHAIK JAFFER | sri shasha prayathi
171 | Y20ACS562 | SADDIQ technologies pvt Itd Machine Learning with Python
SHAIK ROSHAN | sri shasha prayathi
172 | Y20ACS563| ALl technologies pvt Itd Machine Learning with Python
SHAIK SAPA sri shasha prayathi
173 | Y20ACS564 | MANSOOR ALI | technologies pvt Itd Machine Learning with Python
SHAIKNANNU
KHASIM sri shasha prayathi
174 | Y20ACS565| KARIMULLA technologies pvt Itd Machine Learning with Python
SHANMUKHI
BHAVANI
GANGA SAI
175 | Y20ACS566 | VAMSI BRAIN-O-VISION Web Developer
sri shasha prayathi
176 | Y20ACS567 | SHIAK DINISHA | technologies pvt Itd Machine Learning with Python
SHIFA ANJUM
177 | Y20ACS568 | SHAIK Internshala Ethical Hacking
SIDDABATTUN
| SAI
178 | Y20ACS569 | JAGADEESH BRAIN-O-VISION WebDeveloper
SURINENI
LAKSHMI sri shasha prayathi
180 | Y20ACS571 | SUPRAJA DEVI | technologies pvt Itd Machine Learning with Python
181 | Y20ACS572| SURLA MOHAN | Internshala Ethical Hacking
SYED FIZA
182 | Y20ACS573 | RUHI FATHIMA | Expsosys Data Labs | Web Developer
TANNERU
ESWAR sri shasha prayathi Digital Algorithm Optimization
183 | Y20ACS574| PRASAD technologies pvt Itd Techniques
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TELAGALAPUD
184 | Y20ACS575| | OLIVYAISYA Expsosys Data Labs | Web Developer
TELLAGORLA
185 | Y20ACS576 | BHUSHAIAH Internshala Web Developer
THAMMARAPU | sri shasha prayathi Digital Algorithm Optimization
186 | Y20ACS577 | NARENDRA technologies pvt Itd Techniques
TIMMISETTY sri shasha prayathi Digital Algorithm Optimization
187 | Y20ACS578 | THARUN technologies pvt Itd Techniques
TUMMALACHA
RLA sri shasha prayathi Digital Algorithm Optimization
188 | Y20ACS579 | CHAITANYA technologies pvt Itd Techniques
sri shasha prayathi Digital Algorithm Optimization
189 | Y20ACS580| UTLA TARUN technologies pvt Itd Techniques
VAIKUNTHAPU
190 | Y20ACS581 | VINEELA Internshala Ethical Hacking
VELAGAM
191 | Y20ACS582 | PUJITHA Internshala Data Science
VEMULA
JYOSHNAFLOR | sri shasha prayathi
192 | Y20ACS583 | ANCE technologies pvt Itd Machine Learning with Python
VENGALA sri shasha prayathi Digital Algorithm Optimization
193 | Y20ACS584 | RAKESH technologiepvt Itd Techniques
VISWAIIT sri shasha prayathi
194 | Y20ACS585| VERMA technologies pvt Itd Machine Learning with Python
VUTUKURI sri shasha prayathi Digital Algorithm Optimization
195 | Y20ACS586 | KOTESH NAG technologies pvt Itd Techniques
VUYYURI
196 | Y20ACS587 | NAVEEN Expsosys Data Labs | Web Developer
YADATI
HUSSAIN
197 | Y20ACS588 | VALLI Expsosys Data Labs | Web Developer
YADLAPALLI
MANI
198 | Y20ACS589 | SUDHEER Expsosys Data Labs | Web Developer
YARRAMASU
199 | Y20ACS590| SRINIVAS Expsosys Data Labs | Web Developer
YECHURI
200 | Y20ACS591 | PRVALLIKA Internshala Ethical Hacking
YEDDU
201 | Y20ACS592 | SANTHOSHINI | VERZEO ReactJS
BATTINA
202 | Y19ACS416| GOWTHAM Expsosys Data Labs | Web Developer
203 | Y19ACS560| SHAIK BAJI Expsosys Data Labs | Web Developer

Mr. K. Siva Kumar

Coordinator, Internship

Dr. P.Pardhasaradhi

Head of the Dept.
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Ref.: BEC/CSE/202223/ 16022023-2

Internship Completed List

Class:ll /IV B.Tech.
Branch: Computer Science & Engineering

Date:Feb16, 2023.

Semester:5th

Name:Internship Code:18CSlI1
S.N
0] HTNO SNAME Company Course
CHILLIMUNTHA
1| L20ACS581 GOKUL EXPOSYS DATA LABS Web Developer
GAJJALA SIVA
2 | L20ACS582 VENKATA REDD| EXPOSYATA LABS Web Developer
3 | L2Z0ACS583 JAVVAII PUJITH| EXPOSYS DATA LABS Web Developer
MENDA
4 | L20ACS586 LAVAKUMAR EXPOSYS DATA LABS Web Developer
Y19ACS404 ALUPANA ANIL | EXPOSYS DATA LABS Web Developer
AMPOLU
LAKSHMI
6 | YI9ACS405 GANGADHAR EXPOSYS DAOIABS Web Developer
ANKAM SATYA
Y19ACS406 SRI EXPOSYS DATA LABS Web Developer
8 | YI9ACS401 ANUMOLU AKHIl EXPOSYS DATA LABS Web Developer
ARUDALA
HARSHA
9 | Y1I9ACS411 VARDHAN EXPOSYS DATA LABS Web Developer
BANDARU
10 | YI9ACS413 BHASKAR EXPOSYS DATA LABS Web Developer
BANDARU SIVA
11 | YI9ACS414 PAVANI EXPOSYS DATA LABS Web Developer
BATHULA SRI SHASHA PRAYATHI | Online Machine Learning
12 | YI9ACS415 VENKATESH TECHNOLOGIES PVT LTD with Python
BATTU THARUN
13| Y19ACS4179 GOPI OASIS INFOBYTE Java Development
BHATTIPROLU
VENKATA
NARASIMHA
14 | Y1I9ACS41§ MALLIKARJUN | EXPOSYS DATA LABS Web Developer
BODDU
15| Y19ACS419 BHARATHI RINEX Web Developer
BOLAGANI
16 | YI9ACS42( DEVANANDINI | RINEX Web Developer
BOLLINENI
17 | Y19ACS42] SUDHEESH OASIS INFOBYTE Java Development
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BOMMU BHAGY 4

18 | Y19ACS422 SRI EXPOSYS DATA LABS Web Developer
SRI SHASHA PRAYATHI | Online Machine Learning

19 | YI9ACS423 BORA SAI TECHNOLOGIES PVT LTD with Python
CHAGANTI JAYA

20 | Y19ACS425 SREE RINEX Web Developer
CHAPPIDI SIVA

21| Y1I9ACS426 KUMAR EXPOSYS DATA LABS Web Developer
CHATHURAJUPA
LI MOHITH

22 | YI9ACS42§ AGASTHYESWA| SPARKS FOUNDATION Web Developer
CHEKURI AJAY

23| Y19ACS429 BHARGAV EXPOSYS DATA LABS Web Developer
CHENNAMSETT

24 | Y19ACS43( VENKATESH EXPOSYS DATA LABS Web Developer
CHENNUPATI

25| Y19ACS431 PRAVEEN KUMA EXPOSYS DATA LABS Web Developer
CHILLARA VINOI

26 | Y1I9ACS432 KUMAR EXPOSYS DATA LABS Web Developer
CHINTABATHINA Machine Learning with

27 | Y1I9ACSA433 SHIL THISAILAJA VERZEO Python
CHITITHOTI

28 | Y1I9ACS434 AKHILA RINEX with T ROORKEE | Web Developer
CHITTIBOMMALA
YASWANTH

29| Y19ACS435 GOWD EXPOSYS DATA LABS Web Developer
DAMMU HIMA

30 | YI9ACS43§ BINDU EXPOSYS DATA LABS Web Developer

31| Y1I9ACS439 DASARI BLESSIE EXPOSYS DATA LABS Web Developer
DEVARAKONDA

32 | YI9ACS44( NARAYANA EXPOSYS DATA LABS Web Developer
EDDUM
HEMANTH

33 | YI9ACS443 KUMAR EXPOSYS DATA LABS Web Developer
GEDELA SURYA

34 | Y1I9ACS445 PRAKASH EXPOSYS DATA LABS Web Developer
GOGINENI

35| Y1I9ACS446 SRIKANTH EXPOSYS DATA LABS Web Developer
GOLLAPUDI JAY
NAGA

36 | Y1I9ACS44§ BHUVANESWAR| EXPOSYS DATA LABS Web Developer
GONAM
VENKATA

37 | Y1I9ACS449 KOTESWARA RA EXPOSYS DATA LABS Web Developer
GOTTIPATI

38 | YI9ACS45( PARVATHI DEVI| EXPOSYS DATA LABS Web Developer
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39 | YI9ACS45] G.MANISHA EXPOSYS DATA LABS WebDeveloper
GUDE GUNA

40 | YI9ACS452 SEKHAR EXPOSYS DATA LABS Web Developer
GUDE

41 | YI9ACS453 NAMRUTHA EXPOSYS DATA LABS Web Developer
GUDURU TechCiti Software Consultin Library Management

42 | YI9ACS454 LAVANYA Private Limited System

43 | Y1I9ACS45¢ GUNDAPAVANI | EXPOSYS DATA LABS Web Developer
GUNDIMEDATEJ
SWINI RATNA

44 | Y19ACS457 TULASI RINEX Web Developer
GYANAN
SWAROOP SRI SHASHA PRAYATHI | Online Machine Learning

45 | Y1I9ACS459 KOLASANI TECHNOLOGIES PVT LTD with Python
INDIRA DEVI Machine Learning with

46 | Y1I9ACS461 ANDE VERZEO Python
JAMPANA

47 | YI9ACS464 HEMASREE EXPOSYS DATA LABS Web Developer
JONNALAGADDA

48 | YI9ACS46€6 SATVIK EXPOSYS DATA LABS Web Developer

49 | YI9ACS469 KANAPALA RAJY EXPOSYS DATA LABS Web Developer
KANCHI BALA

50 | YI9ACS47]1 SURYSANKAR | EXPOSYS DATA LABS Web Developer
KANDUKURI

51 | YI9ACS474 SONYNAVYA EXPOSYS DATA LABS Web Developer
KARUMANCHI
BHARGAV

52 | Y1I9ACS475 KUMAR EXPOSYS DATA LABS Web Developer

53 | Y1I9ACS471 KATLA PRAVEEN EXPOSYS DATA LABS Web Developer
KEMADURGA SA

54 | YI9ACS47§ CHARAN EXPOSYS DATA LABS Web Developer
KOKKILIGADDA

55 | Y1I9ACS48] SUSMITHA RINEX Machine Learning

56 | YI9ACS487 KOLLAPUDI SUM EXPOSYS DATA LABS Web Developer
KONDETI

57 | YI9ACS484 PRUDHVI RAJ | EXPOSYS DATA LABS Web Developer
KOTHAGORLA

58 | YI9ACS487 VARSHA EXPOSYS DATA LABS Web Developer
KUMAR GANESH

59 | Y1I9ACS48§ YARASU EXPOSYS DATA LABS Web Developer
KUMMARAGUNT Machine Learninig with

60 | YI9ACS489 A SRAVANI VERZEO python
KUMMARIGUNTA
BHANUNAGASA

61 | YI9ACS49( SUPRIYA EXPOSYS DATA LABS Web Developer
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KURRA NARESH

62 | Y1I9ACS492 GOPI EXPOSYS DATA LABS Web Developer
LAVETI
YASWANTH

63 | Y1I9ACS494 KUMAR EXPOSYS DATA LABS Web Developer
LENKA SHIVA

64 | Y1I9ACS495 GOWRI EXPOSYS DATA LABS Web Developer
LUKKA AJAY

65 | Y1I9ACS49¢ KUMAR EXPOSYS DAOABS Web Developer
P SREE

66 | Y1I9ACS53]1 MANVITHA RINEX Web Developer
RAGHAVENDRA

67 | Y1I9ACS549 RAO CHEEKATI | EXPOSYS DATA LABS Web Developer
VENKATA
KRISHNA KARTH

68 | Y1I9ACS584 KATTEBOINA EXPOSYS DATA LABS Web Developer
VISHWANADH

69 | YI9ACS583 CHUNDI EXPOSYS DATA LABS Web Developer

70 | L20ACS587 NALI VENUGOP/ EXPOSYSDATALABS WebDeveloper
NANDAM

71| L20ACS588 LAKSHMI ANUJA EXPOSYSDATALABS WebDeveloper
PAPPALA

72 | L20ACS589 PRAKASH JPMORGAN CHASE&CO | Cyber Security
PENDURTHI

73 | L2Z0ACS590 CHANDANA RAISBIGITAL WebDeveloper
REPALLE

74 | L20ACS591 CHANDRA PAVA EXPOSYSDATALABS WebDeveloper
SATYAVADA
DURGA VENKAT

75 | L20ACS592 PRASAD EXPOSYSDATALABS WebDeveloper

76 | YI9ACS49¢ MADALA PRAVA EXPOSYSDATALABS WebDeveloper
MACHAVARAPU Cyber Security and Ethical

77 | YI9ACS497 LOKESH BABU  RINEX Hacking
MADDALA

78 | YI9ACS50C HARSHINI EXPOSYSDATALABS WebDeveloper
MADDIBOYINA

79 | YI9ACS501 THULASI SMART INTERNZ Salesforce Administrator
MANGISETTY

80 | YI9ACS50:t CHARAN EXPOSYSDATALABS WebDeveloper
MARPWADHU

81| Y1I9ACS507 VICTOR PAUL  EXPOSYSDATALABS WebDeveloper
MARRI

82 | YI9ACS50¢ NAGAMANENDR VERZEO Cyber Security
MEERJA
SHABANA Machine Learning with

83 | Y19ACS51z FIRDOSE VERZEO Python

84 | YI9ACS51: MERUGA BUELA VERZEO Machine Learning with
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Y19ACS514

Y19ACS51E

Y19ACS517
Y19ACS51¢

Y19ACS51¢

Y19ACS521

Y19ACS52<4

Y19ACS52¢
Y19ACS527

Y19ACS52¢

Y19ACS52¢

Y19ACS53(

Y19ACS532
Y19ACS53:

Y19ACS53¢

Y19ACS537

Y19ACSS53¢

Y19ACS542

Y19ACS54:

Y19ACS54<

Y19ACS54=

Y19ACS54¢
Y19ACS551]

Departments of Computer Science & Engineering

SANTHI Python

MIDDE SUPRIYA RAISE DIGITAL WebDeveloper
MODADUGU V

NAGA

HANUMATH SAI SRI SHASHA PRAYATHI | Online Machine Learning
DWARAKESH TECHNOLOGIES PVT LTD with Python

MORLA GIRISH

CHANDRA EXPOSYSDATALABS WebDeveloper

MUKIRI MURALI EXPOSYSDATALABS WebDeveloper

MUVVA

KOTESWARA RA GAO Tek Inc Android Developer
NAGAVARAPU

SYAM PRASANN EXPOSYSDATALABS WebDeveloper
NAKKALA

SHANMUKHA SRI SHASHA PRAYATHI | Online Machine Learning
GOPINATH TECHNOLOGIES PVT LTD with Python
NALLAMOTHU  SRI SHASHA PRAYATHI | Online Machine Learning
BHARAT SAI TECHNOLOGIES PVT LTD with Python

NANNAM GOPI EXPOSYSDATALABS WebDeveloper
NEMALIKANTI

SRAVANI RAISE DIGITAL WebDeveloper
NIZAMPATNAM

RAMYA EXPOSYSDATALABS WebDeveloper
NUTHALAPATI

PUJITHA EXPOSYSDATALABS WebDeveloper

PAGOLU

SPANDANA EXPOSYSDATALABS WebDeveloper

PALLA SOWJAN' RINEX Artificial Intellignce
PANTHAGANI

MARIE LOU EXPOSYSDATALABS WebDeveloper
PARVATHAREDL

BHUWANESWAF EXPOSYSDATALABS WebDeveloper
PASUMARTHI Machine Learning with
DEEPTHI VERZEO Python

PODILAPU Machine Learning with
CHIRANJEEVI  VERZEO Python

POTHARLANKA

MADHAVA SRI SHASHA PRAYATHI | Online Machine Learning

LAKSHMINADH

TECHNOLOGIES PVT LTD

with Python

PRAKKI VEERA
VENKATA NAGA

Machine Learning with

SRI SAI NIKHIL = VERZEO Python

PREM MADHURI

MOPARTHY EXPOSYSDATALABS WebDeveloper
RACHAMALLA

RAMYASRI RITEX Data Science
ROMPICHERLA EXPOSYSDATALABS WebDeveloper
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Y19ACS55~

Y19ACSS55:

Y19ACSS55¢

Y19ACS557

Y19ACS55¢
Y19ACS55¢

Y19ACS56<

Y19ACS56:

Y19ACS56¢

Y19ACS56¢
Y19ACS57(

Y19ACS571

Y19ACS57¢

Y19ACS57¢

Y19ACSS577

Y19ACSS57¢

Y19ACSS57¢

Y19ACS58(

Y19ACS581

Y19ACS58¢

Y19ACS587
Y19ACS58¢

ANNY TULASI

RONGALI PAVAN

Machine Learningvith

SAl VERZEO Python
ROUTHU LIKITH
PAVAN EXPOSYSDATALABS WebDeveloper
SEELAM
AISWARYA
RISHIKA EXPOSYSDATALABS WebDeveloper
SESHADRI
MOHANA
LAKSHMI SAHITH EXPOSYSDATALABS WebDeveloper
SHAIK ABDUL
KHUMAINI EXPOSYSDATALABS WebDeveloper
SHAIK ALLABI | RINEX Artificial Intellignce
SHAIK MASTAN Machine Learning with
VALI VERZEO Python
SHAIK
MOHAMMAD
KAIF EXPOSYSDATALABS WebDeveloper
SHAIK TASMIA
TABASSUM EXPOSYSDATALABS WebDeveloper
SHEEMA RUHI
SHAIK RINEX with IIT Kharagpur | Artificial Intellignce
SIKHA MEGHAN; EXPOSYSDATALABS WebDeveloper
TATA MONIKA
LATHA EXPOSYSDATALABS WebDeveloper
UDIYANA Cyber Security and Ethical
ADARSH RINEX Hacking
VAMSI| ANUDEEF
VEERAMALLA  RINEX Artificial Intellignce
VANKAYALAPAT
SAlI SUSMITHA EXPOSYSDATALABS WebDeveloper
VELICHERLA SRI SHASHA PRAYATHI | Online Machine Learning
NIKHIL KOWSHIF TECHNOLOGIES PVT LTD with Python
Machine Learning with

VEMA POOJA  VERZEO Python

EXPOSYSDATALABS WebDeveloper

VENIGANDLA SF

SRI SHASHA PRAYATHI

Online Machind_earning

KISHOREBABU TECHNOLOGIES PVT LTD with Python

VENKATA

BRAHMENDRA ' SRI SHASHA PRAYATHI | Online Machine Learning
VADAREVU TECHNOLOGIES PVT LTD with Python

YARABALLI

RACHANA REDC EXPOSYSDATALABS WebDeveloper
YARAGALLA

ASWINI EXPOSYSDATALABS WebDeveloper
YARLAGADDA EXPOSYSDATALABS WebDeveloper
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HARIKA
YARLAGADDA

131 | YI9ACS58¢ SWETHA EXPOSYSDATALABS WebDeveloper
YARRA BHARGA
VENKATA NAGA

132 | YI9ACS59( KUMAR EXPOSYSDATALABS WebDeveloper

133 | Y19ACS591 YARRA YAMINI = EXPOSYSDATALABS WebDeveloper
YELAMANCHILI

134 | Y1I9ACS59z ASWINI TEJA EXPOSYSDATALABS WebDeveloper
YENUMALA

135| Y19ACS59: GOPICHAND EXPOSYSDATALABS WebDeveloper
SHAIK NAGUL

136 | L20ACS593 SHARIF EXPOSYS DATA LABS Web Developer

137 | L20ACS594 SYED SHARMILA RAISE DIGITAL Web Developer
TAMALAPAKULA

138 | L20ACS595 PAVAN EXPOSYS DATA LABS Web Developer
THUPAKULA
LAKSHMI

139 | L20ACS59¢ SATHWIKA RAISE DIGITAL Web Developer
UMMADISETTY

140 | L20ACS597 NAGA BHAVYA | RAISE DIGITAL Web Developer
VANAPARTHI
NAGA

141 | L20ACS59¢ SAMBASIVARAQ RAISE DIGITAL Web Developer
ADARI KUMAR

142 | Y19ACS40] NAIDU EXPOSYS DATA LABS Software Developer
ADIGOPULA SAS

143 | Y19ACS40] KALADHAR EXPOSYS DATA LABS Web Developer

144 | Y19ACS40¢{ ARE SRAVYA EXPOSYS DATA LABS Web Developer
ARJA BALA
NAGESWARA

145 | Y19ACS41( RAO EXPOSYS DATA LABS Web Developer
BALIGODUGULA

146 | Y19ACS41] VANAJA EXPOSYS DATA LABS Web Developer
BOMMU BHAGY/

147 | Y19ACS42] SRI EXPOSYS DATA LABS Web Developer

148 | Y19ACS424 BOYINA NIKHITH EXPOSYS DATA LABS WebDeveloper
CHARAN SAI

149 | Y19ACS42] GOTTIPATI EXPOSYS DATA LABS Web Developer
CHEKURI AJAY

150 | Y19ACS42{ BHARGAV EXPOSYS DATA LABS Web Developer
CHUNDURU

151 | Y19ACS43¢ NITISH EXPOSYS DATA LABS Web Developer

152 | Y19ACS43] DAINDE MAHESHK EXPOSYS DATA LABS Web Developer

153 | Y19ACS44] DIVI SAI VIDYA | EXPOSYS DATA LABS Web Developer

154 | Y19ACS44] DULIPALLA BAJI| EXPOSYS DATA LABS Web Developer
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GADDAM VISHN

155 | Y19ACS444 VARDHAN EXPOSYS DATA LABS Web Developer

156 | Y19ACS44] GOLI PRANAV | EXPOSYS DATA LABS WebDeveloper
GRANDHI NAGA
SAl LAKSHMI

157 | Y1I9ACS45] MANISHA EXPOSYS DATA LABS Web Developer
GULLA ABHISHE

158 | Y19ACS45§ CHOWDARY EXPOSYS DATA LABS Web Developer
INAGANTI

159 | Y19ACS46( LAKSHMI SAILAJ RINEX Artificial Intelligence
JAMPANA

160 | Y19ACS46] HEMASREE EXPOSYS DATA LABS Web Developer
JAVISETTI AJAY

161 | Y1I9ACS46] RAJ EXPOSYS DATA LABS Web Developer
JILLAPEGULA
VENKATA SYAM| SRI SHASHA PRAYATHI | Online Machine Learning

162 | Y19ACS464 SUNDAR TECHNOLOGIES PVT LTD with Python
JILLAPOGU

163 | Y19ACS464 GLORY EXPOSYS DATA LABS Web Developer
KALLAGUNTA

164 | Y1I9ACS46] RAMYA EXPOSYS DATA LABS Web Developer
KAMINENI

165 | Y19ACS46{ SUPRAJA EXPOSYS DATA LABS Web Developer
KANCHARLA

166 | YI9ACS47( VANDANA EXPOSYS DATA LABS Web Developer
KANDUKURI

167 | YI9ACS47] SONY NAVYA EXPOSYS DATA LABS Web Developer
KATAKAM TEJA

168 | Y1I9ACS47¢ SRI EXPOSYS DATA LABS Web Developer
KODIMELA

169 | Y1I9ACS47{ SUBBARAO EXPOSYS DATA LABS Web Developer

170 | Y1I9ACS48( KOKKERA GOPI| EXPOSYS DATA LABS Web Developer
KONIKINENI
VENKATA

171 | Y19ACS484 AKHILESWAR EXPOSYS DATA LABS Web Developer
KORRAYI

172 | Y19ACS48( JAGADEESH EXPOSYS DATA LABS Web Developer
KUMAR GANESH

173 | Y1I9ACS48{ YARASU EXPOSYS DATA LABS Web Developer
KUNCHE GOPAL

174 | Y19ACS49] KRISHNA EXPOSYS DATA LABS WebDeveloper
KUSUMA

175 | Y19ACS49] JAHNAVI EXPOSYS DATA LABS Web Developer

176 | Y1I9ACS49¢{ MADALA PRAVA| EXPOSYS DATA LABS Web Developer
MADDALA SRI SHASHA PRAYATHI | Online Machine Learning

177 | Y1I9ACS49y GNANA SIREESH TECHNOLOGIES PVT LTD with Python

178 | Y19ACS504 MAJJARI EXPOSYS DATA LABS Web Developer
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SRAVANTHI
MANGISETTY

179 | Y19ACS504f CHARAN EXPOSYS DATA LABS Web Developer
MANOHAR

180 | Y19ACS50¢( CHINTA EXPOSYS DATA LABS Web Developer
MARRIPUDI VIJA SRI SHASHA PRAYATHI | Online Machine Learning

181 | Y19ACS50y KUMAR TECHNOLOGIEST LTD with Python
MEDIKONDA SRI SHASHA PRAYATHI | Online Machine Learning

182 | Y19ACS51] KALYAN RAM TECHNOLOGIES PVT LTD with Python
NAGULUPPALAHR SRI SHASHA PRAYATHI | Online Machind_earning

183 | Y19ACS52] TI SAl KUMAR TECHNOLOGIES PVT LTD with Python
PANGA

184 | Y19ACS534 SRILAKSHMI EXPOSYS DATA LABS Web Developer
PAPPALA
CHANDRA

185 | Y19ACS53¢( SEKHAR EXPOSYS DATA LABS Web Developer
PEDAVALLI

186 | Y19ACS53Y CHAITHANYA EXPOSYS DATA LABS Web Developer
PENNA MUKESH SRI SHASHA PRAYATHI | Online Machine Learning

187 | Y19ACS54( REDDY TECHNOLOGIES PVT LTD with Python
PINNAMANENI | SRI SHASHA PRAYATHI | Online Machine Learning

188 | Y19ACS54] SWETHA TECHNOLOGIES PVT LTD with Python
PULLAGURA
PRAVEENA

189 | Y19ACS54¢ KUMARI RIMEX Web Developer
PURALASETTY | SRI SHASHA PRAYATHI | Online Machine Learning

190 | Y19ACS541 DHEERAJ TECHNOLOGIES PVT LTD with Python
REBBA

191 | Y19ACS55( UMASANKAR EXPOSYS DATA LABS Web Developer
SAMUDRALA SRI SHASHA PRAYATHI | OnlineMachine Learning

192 | Y19ACS554 SIVARAM TECHNOLOGIES PVT LTD with Python
SEELAM

193 | Y19ACS55¢ CHOWDESWARI| EXPOSYS DATA LABS Web Developer

194 EXPOSYS DATA LABS Web Developer

195 | Y19ACS56] SHAIK IMRAN EXPOSYS DATA LABS Web Developer

196 | Y19ACS564 SHAIK NASIMA | EXPOSYS DATA LABS Web Developer

197 | Y19ACS564 SHAIK SABIHA | RINEX Artificial Intelligence
SHAKHAMURI
SURYA BHASKA

198 | Y19ACS567 SRINIVAS EXPOSYS DATA LABS Web Developer
SHARABU SAI

199 | Y19ACS56¢ JAGADEESH EXPOSYS DATA LABS Web Developer
TIMMARAJUPAL

200 | Y19ACS57 M SRI DHARANI | EXPOSYS DATA LABS Web Developer
UDDANDAM

201 | Y19ACS574 SURESH EXPOSYS DATA LABS Web Developer

202 | Y19ACS584 VOOTLA SRI EXPOSYS DATA LABS Web Developer
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KEERTHI

203

Y19ACS58]

YALAMANCHI SA

TARUN

EXPOSYS DATA LABS

Web Developer

Mr. K. Siva Kumar
Coordinator, Internship

Dr. P.Pardhasaradhi
Head of the Dept.
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Automatic Recognition Imprint
Of Lung Tumor USing Hirald Dwaraka Praveena, Ch. V. M. S. N. Pavan Kumar, A. Ra-
COﬂVOlUtional Neural NetW()rkS jani, Paluri Bharathi. Automatic Recognition of Lung Tumor

Using Convolutional Neural Networks. Cardiometry; Issue

No. 26; February 2023; p. 302-308; DOI: 10.18137/cardiome-
Hirald Dwaraka PraveenaCh. V. M. S. N. Pavan Kurmiak. Ra- try.2023.26.302308; Available from: http://www.cardiometry.
jan Paluri BharatHi net/issues/no26-february-2023/automatic-recognition-lung

1Dept. of ECE, School of Engineering, Mohan Babu Universitd,.. Introduction

Tirupati, A. P, India Traditionally, nodule maorphology and clinical cir-

?Dept. of ECE, Bapatla Engineering College, Bapatla, A. P, Indelmstances have been used by doctors to examine, eval-

*Dept. of ECE, Chadalawada Ramanamma Engineering Collegeate, and interpret lesion information. If there are a lot

Tirupati, A. P, India of cases, radiologists will have a difficult time interpret-

“St. Ann’s College for women, Hyderabad, Telangana, India  ing each lesion. Additionally, because of its inefficiency,
patients can lose the ideal opportunity for therapy. The

Corresponding author: clinicians’ professional levels vary, and the diagnosis

hdpraveena@gmail.com is arbitrary. Clinicians may interpret cases differently.
Clinicians do not utilize the CT imaging data to their

Abstract full potential because of personal physical character-

The unchecked proliferation of abnormal cells in the lung isistics related to their health, such as the limitations of
known as lung cancer, and it is one of the major causes othe human visual system, distraction and exhaustion.
death globally. The most accurate way for finding malignantTherefore, an automatic mode is required, which might
lung nodules is a thorax Computed Tomography (CT) scan. fAassist medical professionals in CT image processing,
spherical lesion called a lung nodule can either be malignanican reduce work, and accuracy can be improved.

or not. Lung cancer appears as rounded, white shadow nod- It is suggested that emuter-aided diagnostic
ules on the CT scan. The candidate ROIs are calculated usif§CAD) [1-2] systems help practitioners evaluate med-
existing method and some blood vessels are removed usingcal data and identify diseases. There are two cate-
rule-based methods based on the candidate ROIs’ shape feagories of CAD: detection systems (CADe) and diag-
tures. Next, the candidate ROIs’ remaining grey and texturenostic systems (CADX). Finding specific anomalies is
features are calculated, and are given to the classifier to catethe aim of CADe, which seeks to pinpoint the image’s
gorize the candidates. The rule-based technique has no omisinterest regions. The CADx system offers clinical aid
sions, according to experimental results, however the misclasto doctors in identifying the type, stage, severity, pro-
sification probability is too high. Therefore, in the proposedgression, and deterioration of disease. Only informa-
method, by computing the texture features from the Grey tion pertinent to diagnostics can be used by the CADx
Level Co-occurrence Matrix (GLCM) in the wavelet domaingystem. Three steps of a CAD are often involved in an
the nodules were identified and CT images were categorizedearly diagnosis of lung cancer: data collecting, nod-
using Convolutional Neural Networks (CNN) into two groups:ule candidate segmentation [3-5], and nodule type
those with and those without malignant lung nodules. In thiscategorization. The classification of nodule types is
work, two classifiers Support Vector Machine (SVM) and CNithe step that matters the most among these because
are used for the recognized lung cancer image to determineit can give clinicians crucial information they can use
the severity of the condition. Comparisons between SVM and0 reach a choice. An extension of CAD, radiomics
CNN classifiers are done with regard to quality parametersevaluates numerous physiological processes after ex-

including accuracy and sensitivity. tracting a big number of measurable image features
from a huge number of patient data. The global CAD
Keywords market is estimated to develop at a Compound Annu-

Lung Tumor, Support vector machine, Convolutional Neuralal Growth Rate (CAGR) of 11.5% over the forecasted
Networks period, reaching $2.2 billion by 2023.
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Article Info Abstract
Page Number:622-632 The major goal of this paper is to use IoT to create a smart EV cha
Publication Issue: infrastructure. The application of loT mesh rblesed algorithms tc
Vol. 71 No.4 (2022) optimize low-carbon tebnologies via a single linked platform, therefc
aiding in thedecarburizatiorof both energy generation and consumpti
Article History The most difficult difficulty with the EV is battery power manageme
Article Received: 25March 2022 Poor battery power management systems cause battery faildeanage,
Revised: 30April 2022 as well as fire mishaps. To avoid the issue of poor battery manageme
Accepted: 15June 2022 IOT capable battery may be used, which will update the ba
Publication: 19August 2022 information/state of charging/healthiness to both the provider and the

The battery management will benteely wireless, with the ability tc
monitor different battery properties such as voltage, current,
temperature. Various sensors can collect data and send it
microcontroller, which subsequently sends it to the cloud. This allow
to monitor thevoltage current temperature in real time via smart phc
and PCs. This paves the way for improving battery performance as w
battery life andoptimizing its operation.An additional feature of wet
based user interface is also proposed for the bettability.

Keywords: 10T, battery power management, real time data.

|l. INTRODUCTION

Therecent researches in tfield EV, which attracts importance because of it is an appreciable
alternative to conventional IC based vehi¢lds These havehe problemsssociated with EV
charging is unavailability of commercialised EV charging stafifjns Though the future
vehicle industry will be ruled by the EV so the network of both charging points / station and
national grid will be essential to meet the EV grd@th

Fig. 1. Typical Fast Charginget up( Internet photo)

622
Vol.71No.4 (2022)
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Abstract
Agriculture has been pracéid for centuries in every count@ropcultivation is both a science
and art in agriculture. The introduction of agriculture resulted in sedentary humazatiovili
For millennia, agriculture has been done by hand. Agriculture must also keep up with the
worldwide trend of adopting new technologies and methods. The Internet of Things (loT) is
heavily used in smart agriculture. loT devices can be used to monitor agatuands.
Farmers with advanced knowledge of fezgli dispensingapplicatiors can produce high
yields. In this study, we suggest an Kbased fertilzer dispenser robot. This ledased bot
collects data from sensors positioned at various nodes anchwapates it over wireless
protocol using a wireless sensor network. The sensor measures nitrogen (N), phosphorus (P),
potassium (K), and soil variables like temperature, humidity, rmotsture A robot spray
fertilizer into the soil based on the measugadlities of the soil. The Machine Learning (ML)
model is used to automate chaidi&e fertilizer supply. This idea reduces the amount of time
and effortby farmersrequired tosupplyfertilizer to the crop.

Keywords 2 Agriculture, Fertilizer, Soil, CloudAccuracy, Robot
1. INTRODUCTION

Even if financial development continues modest, the world's population is projected to
surpass 10 billion by 2050, resulting in a roughly 50 percent rise in agricultural output relative
to 2013. Currently, 37.7% of tHand is devoted to agricultural production [1]. Agriculture is
vital to numerous aspects of society, including the creation of jobs and economic success. It
contributes significantly to the riches of wealthy nations but also plays an essential role in the
economies of developing countries. Raised agricultural output has substantially increased the
per capita income in rural areas. Consequently, a stronger emphasis on agriculture is sensible
and appropriate. Agriculture is responsible for 18% of India's @@Pemploys 50% of the
country's labor force. Progress in the agricultural sector will spur rural development, resulting
in a structural shift [2]. Numerous global sectors have seen drastic transformations as a result
of technology breakthroughs [3]. Agulture is the least digitalized business despite a
surprising surge in agricultural technology research and commercializZ&agioculture, which
is the principal business of the Indian people, dominates the Indian economy. The environment
in which a plangrows is an important source of nutrierfie growth of a plant is influenced
by its external environment. The environment contains all essential properties, including
moisture, sunlight, humidity, air temperature, and Carbon dioxide. These charastamsti
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economies of developing countries. Raised agricultural output has substantially increased the
per capita income in rural areas. Consequently, a stronger emphasis on agriculture is sensible
and appropriate. Agriculture is responsible for 18% of India's @@Pemploys 50% of the
country's labor force. Progress in the agricultural sector will spur rural development, resulting
in a structural shift [2]. Numerous global sectors have seen drastic transformations as a result
of technology breakthroughs [3]. Agulture is the least digitalized business despite a
surprising surge in agricultural technology research and commercializZ&agioculture, which
is the principal business of the Indian people, dominates the Indian economy. The environment
in which a plangrows is an important source of nutrierfie growth of a plant is influenced
by its external environment. The environment contains all essential properties, including
moisture, sunlight, humidity, air temperature, and Carbon dioxide. These charastamsti
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Trafbc Characterization Based Stochastic
Modelling of Network-on-Chip

Vijaya Bhaskar Adusumilli*® and Venkatesh TG

AbstractN The trend towards multi-core and many-core processors has changed
the landscape of computers and servers. Now the performance of a
microprocessor heavily depends not only on the data path but also on the memory
technology and communication technology. On-chip communication networks or
Network-on-Chip is a component which facilitates communication between the
cores of a microprocessor. In this manuscript we propose an analytical model for
the analysis of Network-on-Chip performance based on Jackson queuing networks
for applications that exhibit Poisson injection process. The injection process
statistics and the trafpc proble of PARSEC benchmarks have been characterized.
We have shown that injection process of PARSEC benchmarks does not match
with the well known probability distributions using Quantile-Quantile plot and
Kolmogorov-Smirnov test. For realistic benchmarks that does not follow Poisson
injection process we propose G=D=1 queuing model for the NoC router. We have
carried out performance analysis using the trafbc characterization in conjunction
with our analytical model for prediction of performance metrics. The analytical
model offers a speed up of around 13 times in comparison with the simulation
based performance evaluation. The percentage of error between the analytical
model and simulation is less than 6% for most of the benchmarks except Canneal
and Ferret. We have also compared our analytical model results with the results of
SNIPER simulator.

Index TermsN Network-on-Chip, multi-core processors, queuing theory, stochas-
tic processes, trafbc characterization

1 INTRODUCTION

Even with the increase in transistor density microprocessors have
hit multiple walls - ILP wall (Instruction Level Parallelism), mem-
ory wall and power wall [1]. Difference in speed of memory devi-
ces (access times), communication between the cores and increased
power consumption due to increase in transistor density are some
of the reasons for these performance bottlenecks. In the past buses
are the commonly used form of on-chip communication, however
with the introduction of multiple cores inside a processor buses
cannot keep up with the generated trafbbc. Network-on-chip (NoC)
is a communication infrastructure that can be used to transfer
information between the processor cores and memories through
packets in multi-core and many-core processors [2]. The efbciency
of an NoC is directly affected by the topology, routing, 3ow con-
trol, trafbc pattern, scheduling algorithms, and router micro archi-
tecture [3]. Modelling and analysis of NoC is key to the evaluation
of overall performance of the processor.

The performance of NoC can be analyzed using simulators and
analytical models. Simulators can be stand alone or a part of full-
system environment. Garnet [4] is an interconnect model that can
be used along with GEM5 full-system simulator [5]. Booksim [6]
and Noxim [7] are some of the stand-alone simulators for NoC.
Even though full-system simulators combined with network simu-
lators provide accurate results, the time required to run the simula-
tions is very high. The stand-alone NoC simulators along with
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synthetic benchmarks may give the results quickly but the accu-
racy is low compared to full-system results. Another way of perfor-
mance evaluation is to use the traces of full-system simulation with
stand-alone simulator, but again to obtain the traces full-system
simulations have to be run. As an alternative to simulators analyti-
cal models can be used, wherein the network is analyzed using
probabilistic or stochastic models. The main advantage of the ana-
lytical models is that the performance results can be obtained
quickly with reasonable accuracy. The insight obtained through
analytical modelling can be leveraged to propose new resource
(Virtual channel, Switch) allocation algorithms, and routing algo-
rithms. In general synthetic trafbc patterns are used along with
analytical models for quick performance evaluation. But the results
obtained using synthetic patterns are not as accurate compared to
results obtained using realistic benchmarks. The goal of our work
is to address the above mentioned problem.

Our aim is to derive the characteristics of the trafbPc and injec-
tion process of realistic benchmarks and use them along with ana-
lytical models for performance analysis of the NoC. In this article
we introduce an analytical model based on JacksonOs queuing net-
work for Poisson trafbc and show the advantage of the analytical
models. Using Q-Q (Quantile-Quantile) plots and KS (Kolmo-
gorov-Smirnov) test we show that the inter-arrival time distribu-
tion of the PARSEC benchmarks do not follow any of the well-
known distributions. We then generalize the analytical model as a
network of G=D=1 queues to accommodate real work trafbc and
injection processes which deviate from Poisson characteristics.
Using the G=D=1 model we derive an analytical expression for the
packet latency. To validate our generalized NoC model we derive
the trafbc proble of PARSEC benchmarks and use the trafbc proble
along with a generalized G=D=1 analytical model for performance
evaluation of NoC.

The contents of the manuscript are organized as follows. Litera-
ture related to trafbc generation, trafpc patterns of NoC and perfor-
mance analysis of NoC is presented in Section 2. Section 3 contains
the system model of NoC used for the performance analysis. A
description of JacksonOs queuing model, performance analysis of
NoC and validation of results is presented in Section 4. In Section 5
statistical characterization of PARSEC benchmarks has been car-
ried out. A new analytical model based on G=D=1 queue suitable
for general application trafbc is introduced in Section 6. Conclu-
sions are drawn in Section 7.

2 LITERATURE SURVEY

The literature review of trafbc patterns, trafbc models and queuing
models related to NoC is presented in this section. Wang et al. [8]
have investigated the trafbc characteristics of synthetic and real
benchmarks to show the inefbciency of synthetic trafbc patterns. A
trafbc generation method and a set of trafbc patterns based on real
applications has been proposed by Liu et al.[9]. Qian et al.[10] have
proposed an analytical model based on Support Vector Regression
for estimation of packet latency. A queuing model has been proposed
by Ogras et al.[11] to estimate latency, throughput and buffer utiliza-
tion. An analytical model based on Generalized feed forward queu-
ing networks and a detailed performance analysis of NoC under
several conbgurations has been presented in [12]. Xiacet al.[13] have
proposed a mapping algorithm that parallelizes the application code
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A new concept called Plasticity-on-chip (PoC) was introduced by
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grams that result from trending big data applications. Bogdan et al.
[15] have proposed a statistical physics inspired method to extract
trafbc characteristics and which is then shown to exhibit multifractal
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Abstract: A novel compact fractal loaded two- and eight-element multiple input multiple output
(MIMO) with strong diversity is designed for 5G Sub 6 GHz and WLAN applications. The suggested
antenna is designed and manufactured on inexpensive FR4 dielectric material with small size of
72mm 72mm 1.6 mm (0.792 0.792 0.0176, where is calculated at a lower operating
frequency). The proposed layout features a partially grounded, protruding T-shaped stub on the
underside of the substrate and a set of fractally loaded circular patch antenna elements on the top.
Four triangular slots on the substrate and a T-shaped stub on the ground are employed to produce
good isolation over the intended bands. The proposed antenna has a frequency range of (3.3-6.0) GHz,
making it compatible with the 5G sub-6 GHz bands and the WLAN band thanks to its high isolation

of above 15 dB and good impedance matching characteristics. Good agreement is observed between
the antenna results and the theory of characteristic mode analysis approach. The designed antenna is
well suited for 5G sub-6 GHz and WLAN communication applications due to its low ECC (0.005),
total active re ection coef cient (TARC) (10 dB), mean effective gain (MEG) ( 3 dB), and diversity
gain (DG) (10 dB), channel capacity losses (CCL) (0.05), peak gain (>2.5 dBi), radiation ef ciency
(>95%), and stable boresight radiation patterns.

Keywords: multiple input multiple outputs (MIMO); fractal loaded circular patch; T-shaped stub;
isolation; mutual coupling; 5G sub-6 GHz; WLAN; TCM analysis

1. Introduction

There is an increasing need for extremely high data rates and low latency and band-
widths in mobile device applications, largely due to the proliferation of wireless communi-
cation networks. Greater transmission rates (data rates), spectrum ef ciency, and lower
latency are just a few of the ways in which the next 5G mobile communication system
improves upon the current 4G system. With a data rate 10 times that of 4G systems, 5G
networks provide seamless interoperability and exceptional dependability [ 1-6]. MIMO
technology powers 5G communication and improves data transfer rates and spectrum
ef ciency without requiring more transmission power or bandwidth. The close proximity
of the antenna elements results in mutual coupling which can be improved by designing
isolating elements between the closely spaced antennas []. Several research works have

Electronic2023 12, 952. https://doi.org/10.3390/electronics12040952
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Compact "g'-Shaped Connected Ground 4-Element MIMO Antenna
for X-Band Applications

Tathababu Addepalli %, Jetti C. Rao 2, Penchala R. Sura 3,
Boddapalli V. Ramana 4, and Vella Satyanarayana 1!

Abstract |This work introduces a novel compact 4-element MIMO antenna in the form of a q for use in
the X-band. The proposed antenna has a footprint of 25 25 mn¥ and can be easily produced using an
FR-4 epoxy substrate. The antenna consists of a 50-ohm microstrip line connected to ground and four
g-shaped radiators. The antenna’'s impedance matching characteristics were analysed by performing a
parametric study on its several parameters. The antenna has excellent impedance matching capabilities
and operates between 7.2 GHz and 12.6 GHz. By utilising the connected ground technique and placing
radiating elements in an orthogonal orientation, we can achieve the isolation of greater than 15dB. The
measured and simulated results demonstrate the antenna's high peak gain of 4 dBi and high radiation
e ciency of > 90%, as well as its good impedance bandwidthS;; 10dB) and isolation (S21=S31=511
of 15dB). The presented antenna is a good option for X-band applications because its envelope
correlation coe cient (ECC) is less than 0.00001, its total active re ection coe cient (TARC) less than
10dB, channel capacity loss (CCL) less than 0.03 bits/sec/Hz, and mean e ective gain (MEG) less
than 3dB.

1. INTRODUCTION

Current and next-generation wireless communications require high-speed data transmission, quality,
and low bit error rates. Multiple-input multiple-output (MIMO) technique reduces bit error rate,
increases transmission data rate, eliminates multiple fading, and increases channel capacity, improving
transmission reliability. MIMO uses multiple antennas at both ends of the communication channel.
MIMO antennas for 5G, WiMax, WLAN, C-band, X-band, Ku-band, K-band, and ultra-wideband
(UWB) have been created for portable devices. MIMO system design must maximise port isolation,
which a ects diversity performance and channel capacity [1,2]. Portable devices have limited space,
making mutual connection between antennas challenging. Numerous MIMO antennas with di erent
designs and isolation methods have been published [3{14].

In [3], a dumbbell-shaped slot is added between element centres for optimal isolation. In MIMO
antennas, a defected ground structure (DGS) reduces mutual coupling [4]. T-shaped and narrow slots
in the ground plane reduce mutual coupling [5]. [6] reduces radiating element mutual interaction with
a T-shaped stub from the ground plane. Parasitic re ectors and ground strips improve isolation [7].
T-shaped stubs and rectangular strips improve isolation [8]. A U-shaped slot DGS in the ground plane
promotes isolation [9]. In [10], symmetrical inverted L-monopole antennas (ILA) with interconnected
ground planes improve isolation. In [11], a rectangular hole under each microstrip feed-line reduces
mutual coupling. [12] proposed a new un-protruded multi-slot (UPMS) isolating element between two
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Abstract Multiple antennas at each user equipment (UE) and/or thousands of antennas at the base
station (BS) comprise the extremely spectrum efficient large scale multi-user multiple input multiple output
system (BS). Due to space constraints, the closely spaced numerous antennas at each UE may cause inter
antenna interference (lAl). Furthermore, when one UE comes into contact with another UE in the same
cellular network, multi-user interference (MUI) may be introduced to the received signal. To mitigate IAl,
efficient precoding pre-coding is necessary at each UE, and the MUI present at the BS can be canceled by
efficient Multi-user Detection (MUD) techniques. The majority of earlier literature deal with one or more

of these interferences. This paper implements a joint pre-coding and MUD, Lenstra-Lovasz (LLL) based
Lattice Reduction (LR) assisted likelihood accent search (LAS) (LLL-LR-LAS), to mitigate 1Al and MUI
simultaneously LLL-based LR pre-coding mitigates IAl at each UE, and the LAS algorithm is a neighborhood
search-based MUD that cancels BS MUI. The proposed approaches' performance was evaluated using Bit Er
Rate analysis, and their complexity were determined using multiplication and addition.

1. Introduction

Large-scale space division multiple access or massive multi-input multi-output (MIMO) is now widely recog
nized as a crucial enabler for the realistic implementation of 5G wireless communication networks (L. Mille
& J. Lee, 1998 A. J. Viterbi,1995. The transmitter and/or receiver terminals of the huge MIMO system use
a high number of antennas as their primary design concept (K. P. Bagadi & 20D3s;The spectrum effi
ciency, channel capacity gain, and multiplexing gain can all be improved by strategically placing many antenn
(K. P. Bagadi & S. Da2014). The point-to-point MIMO communication system was well-explained in the liter
ature (K. Bagadi & S. Dag013. Researchers have recently moved their focus to large-scale multi-user MIMO
(MU-MIMO) systems in order to address the enormous demand for high data rates (K. Bagadi &2818as,
MU-MIMO is a multi-data transmission system that allows the base station (BS) to deploy a huge array of ante
nas (fewer than hundreds) while the user equipment (UE) only uses a small number of antennas (K. P. Bag
et al.,2016. A key advantage of the MU-MIMO system over the standard MIMO approach is its higher spectra
efficiency and higher power consumption (S. B. Weinstein & P. M. Eb@rt]).

Large-scale implementations in the real world problems include computational complexity, acquisition-of Char
nel State Information (CSI), and design of pre-coding and detection techniques for MU-MIMO systems (R
Prasad2004. Interference degrades wireless communication system performance, as is well-known (R. Pras
& S. Hara,1997. Many antennas at the transmitter and/or receiver end of the MU-MIMO system create intel
antenna interference (IAl) at the UE and multi-user interference (MUI) at the BS (McCormick and A2éB@sa,
Figure1 depicts a huge MU-MIMO system with IAl at a UE and MUI at the BS, as shown in the figure. 1Al
occurs when the distance between each UE antenna is smaller than the typical half-wavelength rule. it is a pr
lem in wireless communications. At the receiver, the MUI is generated (Kalapraveen & C. V. RavEQifar,

MUI can occur as a result of impulse responses at each UE becoming almost identical in close proximity to o

BAGADI ET AL.

1of12






Wireless Personal Communications (2023) 128:283—-307
https://doi.org/10.1007/s11277-022-09955-w

®

Check for
updates

An E cient MAPSO Model for Interference Cancellation
and Optimal Channel Estimation in MIMO-OFDM System

Chittetti Venkateswarlu® - Nandanavanam Venkateswara R&o

Accepted: 28 August 2022 / Published online: 18 October 2022
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 20

Abstract

Among numerous wireless communication networks, MIMO-OFDM plays a vital role in
the enhanced data transmission rate. Numerous researches are performed based on esti-
mating the channel to attain optimal output. However, because of the enhanced bit error
rate, attaining an optimal estimated channel is a challenging task. So to decrease the bit
error rate and to enhance the system performances, this article aims in proposing the
mutable weight-based adaptive particle swarm optimization (MAPSO) based MIMO-
OFDM approach for the optimal channel estimation. This approach consists of four phases:
OFDM with MIMO, STBC based OFDM coding, signal recognition, and MC-CDMA for

the evaluation of optimal channel estimation. The MAPSO algorithm is used in the MC-
CDMA approach for tuning the parameters at every level of channel estimation to achieve
optimal value. The metrics such as SER, BER, MSE, and NMSE are computed for the
proposed approach to achieve better performance. The comparative analysis is carried out
with several other existing approaches and the experimental results reveal that the proposed
MAPSO based MIMO-OFDM approach outperformed other approaches.

KeywordsMIMO-OFDM - MC-CDMA - Channel estimation - Interference cancellation -
PSO - Mutable weight

1 Introduction

A massive multiple-input multiple-output (MIMO) system is recognized as the chief
coordinator of 5G and the wireless network is ready to provide several users at the same
time through maximum spectral e ciency. In addition to this, the MIMO-OFDM uses

the frequency division duplex (FDD) mode of operation because of its decreased inter
ference and enhanced coveraged]l A large number of the antenna array is used at

the base station in the massive MIMO scheme because the single antenna shares only
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Abstract

In recent years, MIMO-OFDM plays a signi cant role due to its high-speed trans-
mission rate. Various research studies have been carried out regarding the channel
estimation to obtain optimal output without a ecting the system performances. But
due to increased bit error rate achieving optimal channel estimation is considered
as a challenging task. Therefore, this paper proposes the modi ed Newton’s (MN)-
based Improved Animal Migration Optimization (IAMO) algorithm in MIMO-
OFDM system. The signi cant objective of this proposed approach involves the
minimization of bit error rate and to enhance the system performance. In this paper,
a modi ed Newton’s method is utilized to determine the discover capability and to
speed up the convergence rate thereby obtaining the optimum search space posi-
tions. In addition to this, the proposed method is utilized to restrict the interference
in the MIMO-OFDM systems. Finally, the performance of the proposed method

is compared with other channel estimation methods to determine the e ectiveness
of the system. The experimental and comparative analyses are carried out, and the
results demonstrate that the proposed approach provides better frequency-selective
channels than other state-of-the-art methods.

KeywordsAWGN - Interference cancellation - MIMO-OFDM - Optimization -
Channel estimation - STBC - Frequency selective - Improved Animal Migration
Optimization Algorithm - FFT - Modi ed Newton's method
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Abstract — Spectrum sensing is one of the key tasks of cognitive radio to monitor the activity of the primary user. The sensing accuracy
of the secondary user is dependent on the signal-to-noise ratio of the primary user signal. A novel Multi-head Attention-based spectrum
sensing for Cognitive Radio is proposed through this work to increase the detection probability of the primary user at a low signal-
to-noise ratio condition. A radio machine learning dataset with a variety of digital modulation schemes and varying signal-to-noise
ratios served as a training source for the proposed model. Further, the performance metrics were evaluated to assess the performance
of the proposed model. The experimental results indicate that the proposed model is optimized in terms of the amount of training time
required which also has an increase of 27.6% in the probability of detection of the primary user under a low signal-to-noise ratio when
compared to other related works that use deep learning.

Keywords cognitive radio, primary user, spectrum sensing, multi-head attention, additive attention, deep learning

1. INTRODUCTION tigated in [8-10]. The capacity of fading channels and
the data transmission rate through these channels are
extremely important for reliable communication be

tween SU and PU [11]. Reliable, e cient, and secured
data transmission over wireless channels requires
physical layer security and a controllable wireless

Cognitive Radio (CR) [1] is introduced to mitigate
the problems of spectrum scarcity and also to provide
strategies for e cient communication owing to a huge
increase in wireless tra c. Earlier studies on wireless

tra c identi ed the underutilization of the available . . )
spectrum by licensed primary users (PUs). The idle timgropagahon environment [12-13]. The requirement of
: an optimal threshold value for di erent channel condi-

of PU transmission facilitates the unlicensed secondary ) . .

users (SUs) to dynamically and opportunistically accesgOns s the main drawback of traditional methods of
the spectrum of PU without causing any interference spectrum sensing.

to its transmission [2]. Through spectrum sensing the With the rapid advancement in technology and
activity of the PU is monitored continuously by a SU toavailability of a huge amount of data, Machine Learn-
detect the spectral occupancy of the PU. ing (ML) based spectrum sensing algorithms are being

The diverse studies published in the area show thatmplemented in place of traditional spectrum sensing
the accurate detection of the PU by the SU is highly im!€chniques. In the ML-based approach, spectrum sens-
pacted by the signal-to-noise ratio (SNR), fading, muling is a binary classi cation to detect the presence or
tipath, and shadowing e ects [3]. Traditional spectrum absence of PU. The accuracy of detection of PU pres-
sensing algorithms like Energy Detection [4-5], Cyclo e€nce or absence is signi cantly impacted by the range
stationary-based detection [6], and Eigen-value-basedof SNR on which the spectrum sensing is performed.
detection [7] have been published earlier in the litera- Some of the observations on early implementations of
ture. The e ects of various types of fading, multipath, the ML models for spectrum sensing are presented in
and shadowing on spectrum sensing have been inves{14-19].
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A Compact Dual-Band Octal Patch Loaded with Bow-Tie Parasitic
MIMO Antenna Design for 5G mm-Wave Wireless Communication

Idrish Shaik!® * and Krishna V. Sahukara?

Abstract—In the present era of wireless communication networks, the key area of concern is always
the need for faster data rates to meet the growing requirements. The 5G standards have the fortitude to
bring about rapid data transfer speeds, instantaneous connectivity, large data capacities, and minimal
latency. In this paper, a novel octal patch integrated with a bow-tie parasitic antenna element with full
ground plane that incorporates a microstrip dual band antenna was proposed for 5G n257/1n261/n259
and n260 band applications. This bow-tie parasitic antenna element integrated octal patch single and
MIMO antenna structure was mounted on an RT Duriod 5880 (g, = 2.2, loss tangent = 0.0009)
with dimensions of 7.5 x 9.9 x 0.9mm? and 7.5 x 19.8 x 0.9mm® (0.67\ x 1.75\ x 0.07)\, where )
is considered at the lowest operating tuned frequency). A decoupling element was precisely placed
in the core of a two-element MIMO antenna to reduce the mutual coupling. This embedded antenna
radiating structure resonated in dual bands ranging 26.69-29.55 GHz and 38.24-42.53 GHz with a center
frequency of 28 GHz and 40.2 GHz, respectively. This achieves a bandwidth of 2.85 GHz (10.3%) and
4.29GHz (10.75%) at the dual bands. The maximum gains were 7.9dBi and 6.97dBi, and greater
than 92% efficiency was obtained over the dual bands. From the results extracted from the proposed
antenna, it was found that the antenna is capable of covering the 5G NR n257/n261/n259 and n260
bands with significant bandwidth, gain, isolation, ECC, DG, TARC, multiplexing efficiency, CCL MEG,
and radiation efficiency. Thus, the antenna can be considered a potential contender for 5G millimeter
wave wireless communication systems.

1. INTRODUCTION

It was planned that the millimeter-wave frequency range would be utilized by the fifth-generation (5G)
network, which would result in a significant improvement in the capacity of wireless technology [1]. In
order to reach the significant capacity and throughput demands of future 5G networks, the spectrum
now available at millimeter wave (mm-wave) frequencies is considered to be a likely choice [2]. The ever-
increasing volume of data sent and the number of connected devices have had far-reaching consequences
on people’s personal and professional lives. It was foreseen that by 2020, the number of mobile
networking devices would surpass 100 billion, thanks to the rapid rise of wireless cellular infrastructure
and the ongoing expansion of the Internet of Things [3]. Because the number of user devices is growing
at such a fast rate, there is a greater need for bandwidth in order to handle the ever-increasing volume
of data [4]. The most distinctive characteristics of 5G technologies are the relatively fast transmission of
data, the avoidance of any delay, and the wider availability of connectivity. For highly populated urban
regions where connection demand is strong, the 5G millimeter waves offers a compromise of penetration,
coverage, speed, and capacity [5]. The development of antennas for contemporary mobile devices is a
difficult endeavor, according to all reports. The development of future global standards for 5G networks
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A Novel Quadrangular Slotted DGS with a Wideband Monopole
Radiator for Fifth-Generation Sub-6 GHz Mid-Band Applications

Idrish Shaik!® * and Krishna V. Sahukara?

Abstract—The demand for high data rate, good channel capacity, and reliability is always the primary
area of concern in the modern era of wireless communication systems. The 5G standards have the
fortitude to bring about rapid data transfer speeds, instantaneous connectivity, large data capacities,
and minimal latency. In this paper, a novel quadrangular slotted defected ground structure (QSDGS)
that incorporates a wide band microstrip antenna (WMA) was proposed for 5G n46/n47/n79 and n102
band applications. The DGS was represented on the ground plane by four rectangular looped slots. An
inset feeding technique was employed on this slotted patch antenna. This DGS loaded patch antenna
structure was mounted on an RT Duriod 5880 (¢, = 2.2, loss tangent = 0.0009) with dimensions of
33 x 29 x 1.5mm? (0.44\ x 0.38) x 0.02), where ‘)’ is calculated at the lowest operating wavelength).
This embedded antenna radiating structure resonated in a wide band ranging from 4.03 GHz to 6.32 GHz
giving an impedance bandwidth of 2.3 GHz (50%), with a centre frequency of 4.44 GHz. The maximum
gain was 4.7 dBi, and greater than 75% efficiency was obtained over the wide band. From the results
extracted from the proposed antenna, it was found that the antenna was capable of covering the 5G
NR n46/n47/n79 and n102 bands with significant bandwidth, gain, and efficiency. Thus, the antenna
can be considered a potential contender for 5G mid-band wireless communication systems.

1. INTRODUCTION

The ever-increasing volume of data sent and the number of connected devices have far-reaching
consequences on people’s personal and professional lives. It was foreseen that by 2020, the number
of mobile networking devices would surpasse 100 billion, thanks to the rapid rise of wireless cellular
infrastructure and the ongoing expansion of the Internet of Things [1]. Because the number of user
devices is growing at such a fast rate, there is a greater need for bandwidth in order to handle
the ever-increasing volume of data [2]. The most distinctive characteristics of 5G technologies are
the relatively fast transmission of data, the avoidance of any delay, and the wider availability of
connectivity. For highly populated urban regions where connection demand is strong, the 5G mid-band
offers a compromise of penetration, coverage, speed, and capacity [3]. The development of antennas
for contemporary mobile devices is a difficult endeavor, according to all reports. The development of
future global standards for 5G networks needs antennas that are much more compact while retaining
their capabilities. The design of an antenna is ascertained by the operating frequency as well as the
needed bandwidth [4-6].

The implementation of sub-6 GHz and mm-wave frequencies presents additional hurdles for fifth
generation wireless antennas because the main determinants including high bandwidth and decreased
multipath fading, design flexibility, quality, and performance are full of concerns. In [7], an 8-element
dual-band MIMO antenna is proposed with a 150 x 75mm? dimension and is intended for the use

Received 9 February 2023, Accepted 22 May 2023, Scheduled 28 May 2023
* Corresponding author: Idrish Shaik (idrishshaik@gmail.com).
I ECE Department, Andhra University, Vishakapatnam, India. 2 ECE Department, GVP College for Degree and PG Courses
(Autonomous), Vishakapatnam, India.



Chapter

Triple-Hop Hybrid FSO/mmW
Based Backhaul Communication
System for Wireless Networks
Applications of 5G and beyond

Mogadala Vinod Kumar, Yenneti Laxmi Lavanya,
Bharati Bidikar and Gottapu Sasibhushana Rao

Abstract

Wireless networks applications of 5G and beyond require high throughput and
high capacity. To achieve this, a macro cell is split into several small cells. When
using Free Space Optics (FSO) some of the small cell base stations (BSs) which are
located at the edges of a macro cell may not directly communicate with the base
station of that macro cell, resulting in high outage probability (OP) and average bit
error rate (ABER). Therefore, there is a need to develop a new system model to
improve the OP and ABER performance. For such scenarios, triple-hop (TH) hybrid
free space optics/millimeter wave (FSO/mmW) system has been proposed by con-
sidering neighboring small cell BSs as intermediate relays to forward the backhaul
data. The OP and ABER of the proposed TH hybrid FSO/mmW system are derived
for various channel conditions and are further verified by performing Monte-Carlo
simulations. In this work, FSO link is modeled by Gamma-Gamma distribution over
weak and strong turbulence channel conditions. Further the mmW link is modeled
by using Nakagami-m distribution which perfectly models various fading scenarios.

Keywords: free space optics, millimeter waves, triple-hop, outage probability,
average bit error rate, gamma-gamma, Nakagami-m

1. Introduction

Mobile cellular traffic has astoundingly increased during the last decade mainly
due to the stunning expansion of smart wireless devices and bandwidth demanding
applications (i.e., high-definition videos, gaming, social networking, etc.). The overall
mobile data traffic is expected to grow up to 77 Exabytés per month by 2022 which is
about a seven-fold increase over 2017 data traffic [1]. In addition, the number of
devices and connections will continue to grow exponentially. The fifth generation
(5G) networks are aimed at meeting the requirements of mobile communications
even beyond 2025. Current backhaul communication of cellular networks uses
licensed microwave spectrum and wired copper/fiber based links. These two systems
have several limitations (e.g., low data rates, security issues, and high cost of installa-
tion in urban canyons). Choosing a suitable technology in the design of the backhaul

1 IntechOpen
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Abstract. This researchproposesa compact duadband patch antenna for 5G mmWave
wireless communication applications. The 5 x 4.8 x 0.508° gimed antenna is made of
Rogers RT/duroid 5880(tm) dielectric material and is fed via-a S@icrostrip feedline A
rectangular slot was used on the radiating patch to create resonance at the 30GHz band from
29.2GHz to 31GHz. Another slot was etched from the ground to obtain another resonance at
49GHz from 48GHz to 50.1GHz. The S11-906dB and VSWR of less than @dicates that the
designed bands have strong impedance matching capabilities. Peak gain of 4.99 dBi at 30GHz
and 7.39 dBi at 49GHz are attained, as well as maximum radiation efficiency of more than
90% and sustained omnidirectional radiation charactesisice achieved. The results
demonstrate that the suggested antenna is appropriate fageretation wireless applications.

1. Introduction
Smartphone uségT devicesandspeedof networkare all expected to significanttise data traffic as
the number of mobile users rises. The current mobile communication spectrum at low frequency bands
has several issues with communication speed, such as having a low bit rate, and it won't be able to
keep up with the rapid growth in the comnication industry soon. Due to rapid development of
wireless communication technology, the 2G/3G/4G standard has become widely used. Such
bandwidth, however, is insufficient to meet the recently proposed 5G NR standards suclirasin77
3.3GHz t04.2GHz,n78 at 3.3GHz to 3.8GHz, n79from 4.4GHz to 5.0GHz, and Millimeter wave
(mmWave) bands (>24GHz). Therefore, it is highly desired to develop a 5G terminal antenna with
wideband performance to completely cover alltdeGG frequencies. In order to suppo,Ghe FCC
separatedhe frequencyangeinto three bandshelow1 GHz, sub6GHz band, andillimeter wave
band. The mmWave frequency bands above 24 GHz have an abundance of spectrum that can provide
extremely high capacity, extremely high throughput, extdemely low latencya].

Therefore severalantennawere presentedt 5G sub6GHz and 5G mmWave2{10]. In [2], a
small, wideband, partially slotted ground, rectangpkach antenna working at sue®GHz is
presented For fifth-generation (5G) and loAgrm evolution applications, eompactmulti-slotted
patch antenna is suggested3h [In [4], a 5G broadband printed dipole antenna operates a38625
GHz with gain around 5dBi is presented. A wideband;poafile antenndan-package (AiP) design is
presented for 5G mmWave n257 (2@9.5 GHz) band mobile applications i8].[[6] presents an
antennan-package (AiP) with endfire and dual polarisation operating at 28 &Hew miniaturized
duatband quartewave h#-slot antenna for quasnillimeter wave applications that operates at 24
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Abstract: Existing transmission infrastructure is unable to handle such a high load demand due to the exponentially
expanding demand for electrical power. As a result, either there is a need to make investments to increase the transmission
system's capacity or use distributed generation to locally meet consumer demand. Many experts are now focusing on the
effect that the growing installation and integration of various small-scale power production technologies into the electrical
grid may have on the performance of the grid. The voltage profile is improved and network losses are decreased when the
placement and size are ideal. The objective is to choose bus stops where there will be little loss and acceptable potential.
Methodology is currently very helpful to the system-planning engineer in dealing with the increase in Distributed
Generation (DG) penetration because it can examine the influence on particular system features of DG allocation. In order
to improve power quality and optimize DG allocation, a metaheuristic algorithm namely Bacterial Foraging Optimization
Technique (BFOT) is developed in this study. A DSTATCOM is added to the system for reactive power compensation in
order to increase performance. This aids in loss minimization and voltage quality enhancement. The proposed method is
tested on a typical 14-bus & 33-bus radial distribution network (RDN). The simulation is run using Matlab code, and the
suggested method's output is compared with Artificial Fish Swarm Optimization Technique (AFSOT) and Ant Colony

Optimization Technique (ACOT) and validated against their outputs.

Keywords: DG, BFOT, DSTATCOM, RDN, AFSOT, ACOT

L. INTRODUCTION

Existing transmission infrastructure cannot handle such a high load
demand due to the exponentially expanding demand for electrical
power. As a result, there is a need to either make investments to
increase the transmission system's capacity or use distributed
generation to locally meet consumer demand. DG refers to the
distribution of small-scale power plants around the grid to produce
electrical power. Research on distributed generation has increased
dramatically as a result of the development of numerous small-
scale power production technologies. Contrary to typical large-
scale production facilities, distributed sources have less of an
environmental impact, require less capital investment, and have
lower maintenance and operating expenses [1]-[2]. This is
especially true if the sources are renewable. Reduced network loss
and on-peak operating costs, greater system security and
dependability, peak load savings, improved voltage stability are
some of the benefits of installing DG units in the grid. Other
advantages include the availability of modular generating plants,
faster building times, the reduction of transmission and distribution
congestion, and lower transmission costs as a result of the power
plants presence close to hefty loads [3].

The power losses, voltage profile, and voltage stability of the

distribution network are impacted by the ideal locations and sizes
for distributed generation (DG) sources. The position of the DG
units is the most important consideration in ensuring minimal loss,
and inefficient DG unit distribution can lead to under or
overvoltage in the system. It results in a poor voltage profile,
potential increases in power loss, and ultimately a decline in
network security [4]-[5]. It is recommended to include the
compensation device in the distribution system to prevent such
occurrences. The DG & DSTATCOM are employed as a
distribution system compensation device in this paper.

The introduction of DG in the radial distribution system was
caused by a number of variables. The need for more adaptable
electric systems is suggested by environmental concerns like
reducing the greenhouse effect, using fossil fuels less and less, and
the current deregulation of the power market [6]. While many
researchers examined the ideal location and sizing with many DGs,
the researchers in [7] examined the optimal location and sizing of a
single DG. It is simple to perform linear programming, which is
first introduced in [8], but it is quite challenging to boil down
models to a set of linear equations. The ideal size of the DG could
not be determined by the analytical method used by the authors in
[9] to establish its best location and size.

The best position and size were found by the authors in [10] using
an analytical approach and an approximate loss calculation. In
order to res
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