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Medical Quora Tagging using 
MATAR and LDA Algorithm 

Elangovan, G. 
 

CSE 
Journal of Physics: 
Conference Series 

1742-6596 
https://iopscienc

e.iop.org/ 

https://doi.org/10.1
088/1742-

6596/1964/4/0420
29 

SVM-based compliance 
discrepancies detection using 

remote sensing for organic 
farms 

Selvakanmani CSE 
Arabian Journal of 

Geosciences 
1866-7511 

https://www.spri
nger.com/journal

/12517 

https://doi.org/10.1
007/s12517-021-

08470-9 

Traffic sign detection and 
recognition using RGSM and 

a novel feature extraction 
method 

Sudha, M. 
Galdispushparathi, 

D.V.P. 
CSE 

Peer-to-Peer 
Networking and 

Applications 

19366442 
https://link.sprin
ger.com/journal/

12083 

https://doi.org/10.1
007/s12083-021-

01138-x 

ANN and fuzzy based 
household energy 

consumption prediction with 
high accuracy 

Balachander, K., 

Paulraj, D. 
CSE 

Journal of Ambient 
Intelligence and 

Humanized Computing 

18685137 
https://link.sprin
ger.com/journal/

12652 

https://doi.org/10.1
007/s12652-020-

02455-4 

Building energy time series 
data mining for behavior 
analytics and forecasting 

energy consumption 

Balachander, K. 
Paulraj,D. 

CSE 
KSII Transactions on 

Internet and 
Information Systems 

1976-7277 https://itiis.org 
https://doi.org/10.3
837/tiis.2021.06.0

01 

Optimal relay and channel 
selection schemes for multi 
constrained QoS multicast 
routing in cognitive radio 

adhoc networks 

Indumathi, G. 
 

CSE 
International Journal of 

Communication 
Systems 

1074-5351 

https://onlinelibr
ary.wiley.com/d
oi/10.1002/dac.4

674 

https://doi.org/10.1
002/dac.4674 

Fuzzy assisted fog and cloud 
computing with MIoT system 
for performance analysis of 
health surveillance system 

Selvakanmani, S. 
Sumathi, M. 

CSE 
Journal of Ambient 

Intelligence and 
Humanized Computing 

18685137 
https://link.sprin
ger.com/journal/

12652 

https://doi.org/10.1
007/s12652-020-

02156-y 

Predictive analysis of student 
academic performance and 

employability chances using 
HLVQ algorithm 

Subramanian, D.V. CSE 
Journal of Ambient 

Intelligence and 
Humanized  Computing 

18685137 

https://link.sprin
ger.com/article/1
0.1007/s12652-

022-04150-y 

https://doi.org/10.1
007/s12652-019-

01674-8 

https://www.springer.com/journal/12517
https://www.springer.com/journal/12517
https://www.springer.com/journal/12517
https://doi.org/10.1007/s12517-021-08470-9
https://doi.org/10.1007/s12517-021-08470-9
https://doi.org/10.1007/s12517-021-08470-9
https://link.springer.com/journal/12083
https://link.springer.com/journal/12083
https://link.springer.com/journal/12083
https://doi.org/10.1007/s12083-021-01138-x
https://doi.org/10.1007/s12083-021-01138-x
https://doi.org/10.1007/s12083-021-01138-x
https://link.springer.com/journal/12652
https://link.springer.com/journal/12652
https://link.springer.com/journal/12652
https://doi.org/10.1007/s12652-020-02455-4
https://doi.org/10.1007/s12652-020-02455-4
https://doi.org/10.1007/s12652-020-02455-4
https://itiis.org/
https://doi.org/10.3837/tiis.2021.06.001
https://doi.org/10.3837/tiis.2021.06.001
https://doi.org/10.3837/tiis.2021.06.001
https://link.springer.com/journal/12652
https://link.springer.com/journal/12652
https://link.springer.com/journal/12652
https://doi.org/10.1007/s12652-020-02156-y
https://doi.org/10.1007/s12652-020-02156-y
https://doi.org/10.1007/s12652-020-02156-y
https://link.springer.com/article/10.1007/s12652-022-04150-y
https://link.springer.com/article/10.1007/s12652-022-04150-y
https://link.springer.com/article/10.1007/s12652-022-04150-y
https://link.springer.com/article/10.1007/s12652-022-04150-y
https://doi.org/10.1007/s12652-019-01674-8
https://doi.org/10.1007/s12652-019-01674-8
https://doi.org/10.1007/s12652-019-01674-8
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Hybrid Cloud Data Protection 
Using Machine Learning 

Approach 

GladisPushparathi, 
V.P 

CSE Studies in Big Data 21976503 

https://link.sprin
ger.com/chapter/
10.1007/978-3-
030-75657-4_7 

https://doi.org/10.1
007/978-3-030-

75657-4_7 

Pattern Mining—FTISPAM 
Using Hybrid Genetic 

Algorithm 

Pushparathi, G. 
 

CSE Studies in Big Data 21976503 

https://link.sprin
ger.com/book/10

.1007/978-3-
030-75657-4 

https://doi.org/10.1
007/978-3-030-

75657-4_16 

Multimodal biometric 
algorithm using IRIS, finger 
vein, finger print with hybrid 
GA, PSO for authentication 

Sujatha, E. 
SathiyaJebaSundar

, J. 
Deivendran, P. 
Indumathi, G. 

CSE 

Lecture Notes on Data 
Engineering and 
Communications 

Technologies 

23674512 

https://link.sprin
ger.com/chapter/

10.1007/978-
981-15-8335-

3_22 

https://doi.org/10.1
007/978-981-15-

8335-3_22 

An optimal metaheuristic 
optimization based ElGamal 
public key cryptosystem for 
privacy in IoT environment 

Devi, P. 
Sathyalakshmi,S. 

Subramanian, D.V. 
CSE 

International Journal of 
Systems Assurance 

Engineering and 
Management 

9756809 
https://link.sprin
ger.com/journal/

13198 

https://doi.org/10.1
007/s13198-021-

01173-0 

Machine Learning Based 
Competent Routine And 
Effective Management 

Onwaste Prediction Analysis 
For Smart City Garbage 

Disposal 

Galdispushparathi, 
D.V.P. 

CSE 
Utkal Historical 
Research Journal 

2021 0976-2132 

https://utkalunivers
ity.ac.in/utkal-

historical-research-
journal/ 

https://link.springer.com/chapter/10.1007/978-3-030-75657-4_7
https://link.springer.com/chapter/10.1007/978-3-030-75657-4_7
https://link.springer.com/chapter/10.1007/978-3-030-75657-4_7
https://link.springer.com/chapter/10.1007/978-3-030-75657-4_7
https://doi.org/10.1007/978-3-030-75657-4_7
https://doi.org/10.1007/978-3-030-75657-4_7
https://doi.org/10.1007/978-3-030-75657-4_7
https://link.springer.com/book/10.1007/978-3-030-75657-4
https://link.springer.com/book/10.1007/978-3-030-75657-4
https://link.springer.com/book/10.1007/978-3-030-75657-4
https://link.springer.com/book/10.1007/978-3-030-75657-4
https://doi.org/10.1007/978-3-030-75657-4_16
https://doi.org/10.1007/978-3-030-75657-4_16
https://doi.org/10.1007/978-3-030-75657-4_16
https://link.springer.com/chapter/10.1007/978-981-15-8335-3_22
https://link.springer.com/chapter/10.1007/978-981-15-8335-3_22
https://link.springer.com/chapter/10.1007/978-981-15-8335-3_22
https://link.springer.com/chapter/10.1007/978-981-15-8335-3_22
https://link.springer.com/chapter/10.1007/978-981-15-8335-3_22
https://doi.org/10.1007/978-981-15-8335-3_22
https://doi.org/10.1007/978-981-15-8335-3_22
https://doi.org/10.1007/978-981-15-8335-3_22
https://link.springer.com/journal/13198
https://link.springer.com/journal/13198
https://link.springer.com/journal/13198
https://doi.org/10.1007/s13198-021-01173-0
https://doi.org/10.1007/s13198-021-01173-0
https://doi.org/10.1007/s13198-021-01173-0
https://utkaluniversity.ac.in/utkal-historical-research-journal/
https://utkaluniversity.ac.in/utkal-historical-research-journal/
https://utkaluniversity.ac.in/utkal-historical-research-journal/
https://utkaluniversity.ac.in/utkal-historical-research-journal/
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Federated Data Management 
In Distributed Cloud Using 

Surrogate 
Technique 

Galdispushparathi, 
D.V.P. 

CSE 
NIU International 
Journal of Human 

Rights 
2021 2394 – 0298 

https://niu.edu.in/n
iuijhr/ 

Fetal Brain Abnormalities 
Detection And Classification 

Using 
Region Growing Approach 

Galdispushparathi, 
D.V.P. 

CSE 
Utkal Historical 
Research Journal 

2021 0976-2132 

https://utkalunivers
ity.ac.in/utkal-

historical-research-
journal/ 

Neural Network Based Refine 
Observation For Kidney 

Stones 

Galdispushparathi, 
D.V.P. 

CSE 
NIU International 
Journal of Human 

Rights 
2021 2394 – 0298 

https://niu.edu.in/n
iuijhr/ 

A nature-inspired meta-
heuristic paradigm for person 

identification using 
multimodal biometrics 

M.Vijay 
 

ECE 
Concurrency and 

Computation: Practice 
and Experience 

1532-0626 

https://onlinelibr
ary.wiley.com/d
oi/abs/10.1002/c

pe.6420 

https://doi.org/10.1
002/cpe.6420 

GlioMeNet: Brain tumor 
analysis using faster R-CNN 

SethuramRao, G. 
Vydeki,D. 

ECE 
 2nd Global Conference 

for Advancement in 
Technology, GCAT 

978-1-6654-
1836-2 

https://ieeexplor
e.ieee.org/docum

ent/9587605 

https://doi.org/10.1
109/GCAT52182.

2021.9587605 
 

An efficient adaptive 
threshold-based dragonfly 

optimization model for 
cooperative spectrum sensing 
in cognitive radio networks 

Dr.B.Sridevi ECE 
International Journal of 

Communication 
Systems 

1074-5351 
https://onlinelibr
ary.wiley.com/jo
urnal/10991131 

https://doi.org/10.1
002/dac.4829 

https://niu.edu.in/niuijhr/
https://niu.edu.in/niuijhr/
https://utkaluniversity.ac.in/utkal-historical-research-journal/
https://utkaluniversity.ac.in/utkal-historical-research-journal/
https://utkaluniversity.ac.in/utkal-historical-research-journal/
https://utkaluniversity.ac.in/utkal-historical-research-journal/
https://niu.edu.in/niuijhr/
https://niu.edu.in/niuijhr/
https://onlinelibrary.wiley.com/doi/abs/10.1002/cpe.6420
https://onlinelibrary.wiley.com/doi/abs/10.1002/cpe.6420
https://onlinelibrary.wiley.com/doi/abs/10.1002/cpe.6420
https://onlinelibrary.wiley.com/doi/abs/10.1002/cpe.6420
https://doi.org/10.1002/cpe.6420
https://doi.org/10.1002/cpe.6420
https://onlinelibrary.wiley.com/journal/10991131
https://onlinelibrary.wiley.com/journal/10991131
https://onlinelibrary.wiley.com/journal/10991131
https://doi.org/10.1002/dac.4829
https://doi.org/10.1002/dac.4829
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A hybrid-supervised learning 

model for compressive 
spectrum sensing in fifth 
generation(5G) cognitive 
Radio enabled internet of 

things (IoT) networks 

Dr.B.Sridevi ECE 
International Journal of 

Communication 
Systems 

10745351 
https://onlinelibr
ary.wiley.com/jo
urnal/10991131 

https://doi.org/10.1
002/dac.4797 

Diagnosing Cancer Cells 
Using Histopathological 

Images with Deep Learning 
Vijay, M. ECE 

International 
Conference on Wireless 

Communications, 
Signal Processing and 

Networking, 
WiSPNET2021 

978-1-6654-
4086-8 

https://ieeexplor
e.ieee.org/Xplore

/home.jsp 

https://doi.org/10.1
109/WiSPNET516
92.2021.9419468 

A structured support vector 
machine for hyperspectral 

satellite image segmentation 
and classification based on 

modified swarm optimization 
approach 

Manju, S. 
Helenprabha,K. 

ECE 
Journal of Ambient 

Intelligence and 
Humanized Computing 

1868-5145 

https://link.sprin
ger.com/article/1
0.1007/s12652-

019-01643-1 

https://doi.org/10.1
007/s12652-022-

03966-y 

Securing Privacy Using 
Optimization and Statistical 
Models in Cognitive Radio 

Networks 

Sridevi, B. 
 

ECE 
Computer Systems 

Science and 
Engineering 

0267-6192 
https://www.tech
science.com/csse

/v42n2/46108 

https://doi.org/10.3
2604/csse.2022.02

1433 

Efficient tumour detection 
from brain MR image with 

morphological processing and 
classification using unified 

algorithm 

G. SethuramRao ECE 
International Journal of 
Medical Engineering 

and Informatics 
17550653 

https://www.inde
rscienceonline.c
om/doi/abs/10.1
504/IJMEI.2021.

118762 

https://doi.org/10.1
504/IJMEI.2021.1

18762 

Design of Multistar Fractal 
Microstrip Patch Antenna for 

Multiband Application 

JothiChitra, R. 
 

ECE 
Lecture Notes in 

Networks and Systems 

978-981-33-
4686-4 

https://link.sprin
ger.com/book/10
.1007/978-981-

33-4687-1 

https://doi.org/10.1
007/978-981-33-

4687-1_31 

https://onlinelibrary.wiley.com/journal/10991131
https://onlinelibrary.wiley.com/journal/10991131
https://onlinelibrary.wiley.com/journal/10991131
https://doi.org/10.1002/dac.4797
https://doi.org/10.1002/dac.4797
https://ieeexplore.ieee.org/Xplore/home.jsp
https://ieeexplore.ieee.org/Xplore/home.jsp
https://ieeexplore.ieee.org/Xplore/home.jsp
https://doi.org/10.1109/WiSPNET51692.2021.9419468
https://doi.org/10.1109/WiSPNET51692.2021.9419468
https://doi.org/10.1109/WiSPNET51692.2021.9419468
https://link.springer.com/book/10.1007/978-981-33-4687-1
https://link.springer.com/book/10.1007/978-981-33-4687-1
https://link.springer.com/book/10.1007/978-981-33-4687-1
https://link.springer.com/book/10.1007/978-981-33-4687-1
https://doi.org/10.1007/978-981-33-4687-1_31
https://doi.org/10.1007/978-981-33-4687-1_31
https://doi.org/10.1007/978-981-33-4687-1_31
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Unhindered Safety 
Monitoring System for 
Underground Workers 

Shanmugaraj, G. 
 

ECE 
Lecture Notes in 

Networks and Systems 

978-981-33-
4686-4 

https://link.sprin
ger.com/book/10
.1007/978-981-

33-4687-1 

https://doi.org/10.1
007/978-981-33-

4687-1_18 

Design of a 48 V BLDC 
Motor for Military 

Application 

Moorthy, G. 
Shanmugaraj, G. 

SankarRaj, R. 
Gunavathi, P. 

Jeyaprakashini, R. 

ECE 
Lecture Notes in 

Networks and Systems 

978-981-33-
4686-4 

https://link.sprin
ger.com/book/10
.1007/978-981-

33-4687-1 

https://doi.org/10.1
007/978-981-33-

4687-1_32 

Enhanced SURF- and 
Wavelet-Based Underwater 

Image Stitching 

Sridevi, B. 
 

ECE 
Lecture Notes in 

Networks and Systems 
2367-3389 

https://link.sprin
ger.com/chapter/

10.1007/978-
981-33-4687-

1_33 

http://dx.doi.org/1
0.1007/978-981-

33-4687-1_33 

Wearable Jacket for Posture 
Correction Using Flexible 
Fabric Stretch Sensor for 

Working Age Groups 

Jijin Godwin, J. 
 

ECE 
Lecture Notes in 

Networks and Systems 

978-981-33-
4686-4 

https://link.sprin
ger.com/book/10
.1007/978-981-

33-4687-1 

https://doi.org/10.1
007/978-981-33-

4687-1_30 

JOJO—A Social Media 
Application with a Live Map 
Interface to Advance Social 

Security 

Pughazhendhi, A. 
Muruganandam, 

S.B. 
Sridevi, B. 

ECE 
Lecture Notes in 

Networks and Systems 
23673370 

https://link.sprin
ger.com/book/10
.1007/978-981-

16-0666-3 

https://doi.org/10.1
007/978-981-16-

0666-3_37 

Detection of Leukemia and Its 
Types Using Combination of 
Support Vector Machine and 

K-Nearest Neighbors 
Algorithm 

Jijin Godwin, J. 
 

ECE 
Lecture Notes in 

Networks and Systems 

978-981-16-
0666-3 

https://link.sprin
ger.com/book/10
.1007/978-981-

16-0666-3 

https://doi.org/10.1
007/978-981-16-

0666-3_35 

https://link.springer.com/book/10.1007/978-981-33-4687-1
https://link.springer.com/book/10.1007/978-981-33-4687-1
https://link.springer.com/book/10.1007/978-981-33-4687-1
https://link.springer.com/book/10.1007/978-981-33-4687-1
https://doi.org/10.1007/978-981-33-4687-1_18
https://doi.org/10.1007/978-981-33-4687-1_18
https://doi.org/10.1007/978-981-33-4687-1_18
https://link.springer.com/book/10.1007/978-981-33-4687-1
https://link.springer.com/book/10.1007/978-981-33-4687-1
https://link.springer.com/book/10.1007/978-981-33-4687-1
https://link.springer.com/book/10.1007/978-981-33-4687-1
https://doi.org/10.1007/978-981-33-4687-1_32
https://doi.org/10.1007/978-981-33-4687-1_32
https://doi.org/10.1007/978-981-33-4687-1_32
https://link.springer.com/book/10.1007/978-981-33-4687-1
https://link.springer.com/book/10.1007/978-981-33-4687-1
https://link.springer.com/book/10.1007/978-981-33-4687-1
https://link.springer.com/book/10.1007/978-981-33-4687-1
https://doi.org/10.1007/978-981-33-4687-1_30
https://doi.org/10.1007/978-981-33-4687-1_30
https://doi.org/10.1007/978-981-33-4687-1_30
https://link.springer.com/book/10.1007/978-981-16-0666-3
https://link.springer.com/book/10.1007/978-981-16-0666-3
https://link.springer.com/book/10.1007/978-981-16-0666-3
https://link.springer.com/book/10.1007/978-981-16-0666-3
https://doi.org/10.1007/978-981-16-0666-3_37
https://doi.org/10.1007/978-981-16-0666-3_37
https://doi.org/10.1007/978-981-16-0666-3_37
https://link.springer.com/book/10.1007/978-981-16-0666-3
https://link.springer.com/book/10.1007/978-981-16-0666-3
https://link.springer.com/book/10.1007/978-981-16-0666-3
https://link.springer.com/book/10.1007/978-981-16-0666-3
https://doi.org/10.1007/978-981-16-0666-3_35
https://doi.org/10.1007/978-981-16-0666-3_35
https://doi.org/10.1007/978-981-16-0666-3_35
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IoT Based Intelligent 
Ambulance Monitoring and 

Traffic Control System 

Mr.J.Jijin Godwin ECE Intelligent Systems 
Reference Library 

978-3-030-
57834-3 

https://link.sprin
ger.com/book/10

.1007/978-3-
030-57835-0 

https://doi.org/10.1
007/978-3-030-

57835-0_20 

Intelligent Wearable Sensor 
Band for Underground 

Working People 

Mr.SethuramanRa
oMr.S.Karthikeyan 

ECE Intelligent Systems 
Reference Library 

978-3-030-
57834-3 

https://link.sprin
ger.com/book/10

.1007/978-3-
030-57835-0 

https://doi.org/10.1
007/978-3-030-

57835-0_2 

IoT Based Emergency Alert 
System 

Chinnusamy, K. 
 

ECE 
Intelligent Systems 
Reference Library 

978-3-030-
57835-0 

https://link.sprin
ger.com/book/10

.1007/978-3-
030-57835-0 

https://doi.org/10.1
007/978-3-030-

57835-0_21 

Investigation on photovoltaic 
system based asymmetrical 

multilevel inverter for 
harmonic mitigation 

Vivek, P. 
 

EEE 

Proceedings of the 7th 
International 

Conference on 
Electrical Energy 

Systems, ICEES 2021 

978-
172817612-3 

https://ieeexplor
e.ieee.org/docum

ent/9383641 

https://doi.org/10.1
109/ICEES51510.

2021.9383641 

Educational tool for analysis 
of proportional integral and 
fractional order proportional 
integral controlled quadratic 
boost converter system using 

MATLAB/simulink 

J.NanadhaGopal EEE 
International Journal of 
Electrical Engineering 

and Education 

207209 
https://journals.s

agepub.com/ 

https://doi.org/10.1
177/00207209211

013435 

Current mode fractional order 
PID control of wind-based 
quadratic boost converter 

inverter system with enhanced 
time response 

NandhaGopal J EEE Circuit World 0305-6120 

https://www.eme
rald.com/insight/
content/doi/10.1

108/CW-03-
2020-

0038/full/html 

https://doi.org/10.1
108/CW-03-2020-

0038 
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Abstract
Independent mobility involves various challenges to Visual Impairment or Blindness (VIB) people. Most of the mobile devices
are accessible to people with VIB that makes the use of available specific applications in online stores. Some applications support
the independent mobility for VIB users in safely crossing road. The traffic sign detection and recognition (TSDR) is an essential
challenge to VIB people. Existing research offers various techniques to detect the traffic sign in an open road environment.
However, this system did not correctly recognizes the traffic sign. This research addressed the problem of traffic sign recognition
to support the VIB people for safely crossing the road. Traffic sign detection and recognition are achieved by using novel
Random Gradient Succession with Momentum (RGSM) with novel shape specific feature extraction method. Finally, the
CNN classifier will be utilized to categorize the trained output labels, which then converts the traffic sign into the audio signal
in both the training phase and the testing phase. The results are estimated for the performance measures like accuracy, specificity,
precision, F-score, Jaccard coefficient, kappa, and Dice coefficient. Estimation of the results shows a better improvement for this
parameter on comparing the proposed system with that of the existing methods. The proposed traffic sign detection system
involves the robust audio signal processing that increased the feature extraction and classification performances. The suggested
solution solves the obstacles faced by visually impaired peoples for independent mobility.

Keywords Edge preserved bilateral filtering . RGSM . CNN

1 Introduction

Traffic sign detection and the development of an automated
guidance system for the visually impaired people is an essen-
tial one on considering the condition of Indian roads. It is very
difficult for the visually impaired people, which the traffic
sign may be missed prominently. The traffic signs play a sec-
ond part that is to normalize the traffic and the next is to
indicate the road state stated from Maldonado et al. [1]. This
sign can be categorized as the shape and color. There is a lot of
chance for an accident to occur if the visually impaired people
didn’t notice a stop sign. Also, for the visually impaired peo-
ples, it will be beneficial in crossing the roads safely- Belongie
et al. [2]. The computer vision community is turned mainly on

the recognition of object patterns instead of the traffic signs-
Liatara et al. [3]. The shape feature is implemented in various
fields to detect the shapes of the computer sketch. The inten-
tion of this is to identify the different objects. Next, the edges
are then detected by using some appropriate algorithm. Also,
the information regarding the boundary shape may play a
crucial role in the aerial imaginary, and the local features were
also useful, which provides a clue for recognition of the ob-
ject. On choosing the pixels having a high-intensity region, it
is necessary to examine the exact boundary shape of that pixel
in which the pixels are lying- Moon et al. [4]. An intelligent
traffic sign recognition system may reduce traffic accidents
and are helpful in the visually impaired persons for crossing
the road safely- De La et al. [5].

1.1 Contribution of the research

1.1.1 Problem identification

In existing, there are various traffic sign recognition and de-
tection methods for the use of visually impaired peoples. The
following problems are identified in the existing methods:

* M. Sudha
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Multimodal Biometric Algorithm Using
IRIS, Finger Vein, Finger Print
with Hybrid GA, PSO for Authentication

E. Sujatha, J. Sathiya Jeba Sundar, P. Deivendran, and G. Indumathi

Abstract Biometric is emerging and promising technology to identify and authen-
ticate human being. It is more robust, accurate, and accurate. It is hard to imitate,
forge, share, distribute and cannot be stolen, forgotten. After September 11, 2001,
incident, the biometric technologies are focused more. Integrating more than one
biometric trait yields a promising solution to provide more security. It manages the
variety of demerits in unimodal biometric systems such as non-universality, noise in
sensed data, intra-class variations, distinctiveness, and spoof attacks. The traditional
way of authentication a human and their identity is resolved. The proposed method
proves with experimental results on multimodal biometric algorithm for authentica-
tion using normalized score-level fusion techniques and hybrid Genetic Algorithm
and Particle Swarm Optimization for optimization in order to reduce the parame-
ters considered for evaluation as false acceptance rate and false rejection rate and
to enhance accuracy. In this proposed research work, it integrates iris, finger vein,
and finger print biometric traits chosen for their best biometric characteristics. The
experiment is conducted by SDUMLA-HMT database, and the state-of-art algorithm
is evaluated by metrics as false acceptance rate, false rejection rate, equal error rate,
and accuracy for proving that the claimed identity as genuine or imposter.

Keywords Multimodal biometrics · Genetic Algorithm · Particle Swarm
Optimization
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Abstract Recent advancements in the field of internet of

things (IoT) and networking technologies, maximum

attention has been received in the field of privacy and

security in IoT environment. The IoT devices are com-

monly employed to acquire real world person dataset,

security and privacy pose a major challenging issue. To

resolve these issues, this paper develops novel partially

homomorphic encryption named ElGamal public key

cryptosystem with optimal key generation using cross

entropy with a red deer optimization algorithm (EGPKC-

CERDA) for privacy preserving in IoT environment. The

presented EGPKC-CERDA algorithm aims to focus on the

IEEE 802.15.4 MAC standard where security field is kept

at the MAC header. Besides, EGPKC technique with

optimal authentication key creation is involved for secure

authentication at the MAC header. Furthermore, the opti-

mum key selection procedure for EGPKC is carried out by

CERDA technique where cross entropy scheme is inte-

grated into the RDA for improving the local and global

optima. To assure the proficient results analysis of the

EGPKC-CERDA algorithm, a series of experimentations

were taken place and the results are investigated with

respect to different dimensions. The resultant experimen-

tation values ensured the superior outcome of the EGPKC-

CERDA algorithm.

Keywords Internet of things � Privacy � Security � Public
key cryptosystem � Optimal key generation

1 Introduction

With the rapid development of information technologies

(IT), Internet of Things (IoT) links the real world and data

community. It generally consists of an enormous number

sensor nodes and servers. The prior one is accountable to

collect data, and the next one is answerable to process the

data, store the data and maintain situation knowledge of the

entire method, so it creates an optimal solution (Cecchinel

2014; Abu-Elkheir et al. 2013; Perera et al. 2015). In

current times, by the growth of hardware and network, a

huge number of IoT application are developing incessantly,

that leads to extraordinary accurateness, effectiveness, and

economical advantages. Several IoT applications like smart

city, smart health care, smart homes, social networking,

smart grids, and smart phones, etc. have distinct operations

and have modified the lifestyle. For instance, in smart

health care applications, several medicinal sensor nodes are

placed on the epidermis of a person which collects the real-

world patient details. Physicians can examine the health

status of the patient by observing the gathered data. In

smartphones, a traveler might seek locations such as hotels,

restaurants, etc. through location dependent services. In

smart homes, sensor collects the information about the

house-hold appliances and inform them to centralized
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Abstract—The crux of an effective waste management system is an efficient routing 

algorithm that aids to collect the garbage from the bins efficiently and thereby eliminate the overflow 

of the garbage bins. To automate the garbage collection process, the bins use a smart integrated 

sensing system. Three sensors (ultrasonic, load and gas sensors) are equipped in the proposed 

garbage bin to sense the level, weight and Carbon-di-oxide (CO2) concentration of the garbage in the 

bin. A dedicated webpage is assigned to monitor the collected garbage bin sensor data continuously.  

To schedule the route(s) and to allocate pickup vehicle(s) to collect the bins whose sensor 

data reaches a threshold a heuristic algorithm is proposed in this project. The primary aim of the 

proposed heuristic routing algorithm is to reduce the total usage cost of vehicles by minimizing total 

traversed distance. Predictive analysis algorithms will aid the pickup trucks to be used to the fullest 

capacity even though there are only few bins to collect so that better efficiency is achieved. In this 

project, simple linear regression and multiple linear regression predictive algorithms are applied to 

predict the bins (that will be filled in near future) to be added to the route that will help achieve 

maximum usage of truck capacity. The waste management web application allows the admin to add 

these bins to the route and authorize the same for the drivers. The project proposes to help the 

management to sustain a hygienic and better sanitized city.    

 

Key words- Smart City; Smart Wastebin; Smart Management; Simple Linear Regression; 

Routing problem;                  

 

                         I. INTRODUCTION  

Internet of Things (IoT) has taken priority in research among the technical communities due to 

the advances and popularity in sensing, propulsion, exchange of information and control.  IoT is a 

broad domain providing many services, such as smart waste collection system for making a city 

smart, healthcare observation, transportation facility, logistics department to find vehicles or 

packages, etc.  

IoT comprises very large number of devices interconnected to the internet. IoT is an integrated 

system comprising different physical entities such as various components, transportation system, 

constructions and other things—fixed with electronics, software, detectors, and network connectivity 

that make them capable to gather the information and exchange data. It allows to operate remotely 

through network framework, generating new opening for more direct incorporation of the physical 

world into computer-based systems, and enhances perfection, accurateness and financial benefits. 

With IoT, the technology (sensors and actuators) has become sophisticated to create smart and 

intelligent systems. Every object is separately identified is capable to work within the existing 

internet architecture. It is estimated that by 2020 nearly 50 billion components will be integrated into 

IoT.  

Constant rise in population has lead to difficulty in maintaining the cleanliness of public areas 

and has also made garbage management to degrade staggeringly. This leads towards an unhygienic 

environment  and is responsible for various types of disease in the locality. To eliminate the 

healthcare issues and improve the cleanliness, an ‘IoT-based garbage management system’ is 

proposed in this paper. Internet of Things (IoT) has brought a chance to build a smarter and a healthy 

city. Margins, column widths, line spacing, and type styles are built-in; examples of the type styles 
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Abstract— The rapid growth in the distributed cloud environment offer infinite services over 

cloud environment. However, a cloud faces different challenges such as scarce bandwidth, limited 

energy due to dependency on single service provider, frequent disconnection of the database server.  

Federating with multiple service providers and caching frequently accessed data is an effective way 

to provide seamless data access in distributed cloud system.  We propose a new federation scheme 

which federates two or more service providers using surrogate object for the purpose of reduced 

network congestion and data access delay. The federated data management in distributed cloud 

enables further reduction of costs due to partial replication of data to more surrogate objects. 

Keywords—Cloud Computing, Surrogate Object, Federated Data, Data Management. 

 

I. INTRODUCTION (HEADING 1) 

Realistic platforms for Cloud computing are facing security threats from network attacks and 

system vulnerability. Computational Cloud is often used to execute a large number of user Datas at 

dispersed resource sites. Some of the Datas may be dispatched to multiple machine sites for 

distributed parallel execution. Thus, Data outsourcing becomes a major incentive in collaborative 

Cloud computing. Specifically, in a large-scale computational Cloud, distributed resource clusters 

work at different autonomous domains (ADs). Data executions are carried out across the domain 

boundaries, meaning that the Datas from one AD could be outsourced to another AD for faster 

execution. However, a major hurdle of such Data outsourcing is caused by network security threats. If 

a Cloud site is under attack, its resources may not be accessible from outside of the domain. Thus, a 

Data dispatched to that site may be delayed or failed after system infections leading to machine 

crashes. To enable more effective Data scheduling, it is desirable to know a priori the security demand 

(SD) from Cloud Datas, as shown in following Fig.  and the trust level (TL) assured by a resource 

provider at the Cloud site.  In a real life situation, asking the Cloud users to fully specify their SD is 

an unreasonable burden. This situation is illustrated with a simple Cloud Data submission request. In 

addition to the request for computing power under deadline and budget limits, the user wishes to 

simply express an SD level from high to low. Obviously, the scheduling of Datas has to take the risk 

factor into account. A practical Cloud Data scheduler must be security-driven and resilient in response 

to all risky conditions. The scheduler must consider the risks involved in dispatching Datas to remote 

sites. Furthermore, risk- resistant strategies are needed to properly manage the risks it may take. 

However, despite the fact that many heuristics have been suggested for large-scale Data scheduling, 

previously proposed heuristics were not applicable in a risky environment. We have tackled the Cloud 

heterogeneity problem by developing security assurance and risk-resilient strategies and offer four 

Data-scheduling algorithms for use under various risky conditions. We design three risk-resilient 

scheduling strategies, namely, preemptive, replica-tion- based, and delay-tolerant. We then 

incorporate them into existing heuristics and genetic algorithms. Furthermore, we observe that, while 

these heuristics or genetic algorithms are easy to implement with low complexity, security assurance 

and, thus, better performance could be achieved, if we build the risk-resistant features into Cloud Data 

scheduling algorithms. 

II. Related Work 

Current efforts to incorporate mobile devices into the cloud for data management and transaction 

management are very few. Most of the current efforts are focused on considering conventional 
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Abstract— Automatic defects detection in MR images is very important in many diagnostic and 

therapeutic applications. Because of high quantity data in MR images and blurred boundaries, 

tumor segmentation and classification is very hard. This work has introduced one automatic brain 

tumor detection method to increase the accuracy to yield and decrease the diagnosis time. The goal 

is classifying the fetal brain and detecting the abnormalities. The diagnosis method consists of three 

stages, pre-processing of MR images, feature extraction and classification. After histogram 

equalization of image, the features are extracted based on Dual-Tree Complex Wavelet 

Transformation (DTCWT) and further with Gray Level Co-occurrence Matrix (GLCM). In the last 

stage, Neural Network is employed to classify the Normal and Abnormal brain (Begin/Malignant). 

This classification is further validated to provide accurate results so that brain abnormalities will be 

detected in an early stage. They are also been used for medical applications and research purposes. 

Keywords--Dual-Tree Complex Wavelet Transformation (DTCWT), Gray Level Co-occurrence 

Matrix (GLCM), Convolution Neural Network, Pre-processing of MR images,  feature extraction and 

classification. 

 

                            I. INTRODUCTION 

A. DIGITAL IMAGE PROCESSING 
The identification of objects in an image would probably start with image processing techniques such 

as noise removal, followed by (low-level) feature extraction to locate lines, regions and possibly 

areas with certain textures. The clever bit is to interpret collections of these shapes as single objects, 

e.g. cars on a road, boxes on a conveyor belt or cancerous cells on a microscope slide. One reason 

this is an AI problem is that an object can appear very different when viewed from different angles or 

under different lighting. Another problem is deciding what features belong to what object and which 

are background or shadows etc. The human visual system performs these tasks mostly unconsciously 

but a computer requires skillful programming and lots of processing power to approach human 

performance. Manipulating data in the form of an image through several possible techniques. An 

image is usually interpreted as a two-dimensional array of brightness values, and is most familiarly 

represented by such patterns as those of a photographic print, slide, television screen, or movie 

screen. An image can be processed optically or digitally with a computer. 

To digitally process an image, it is first necessary to reduce the image to a series of numbers that can 

be manipulated by the computer. Each number representing the brightness value of the image at a 

particular location is called a picture element, or pixel. A typical digitized image may have 512 × 

512 or roughly 250,000 pixels, although much larger images are becoming common. Once the image 

has been digitized, there are three basic operations that can be performed on it in the computer. For a 

point operation, a pixel value in the output image depends on a single pixel value in the input image. 

For local operations, several neighbouring pixels in the input image determine the value of an output 

image pixel. In a global operation, all of the input image pixels contribute to an output image pixel 

value.  

 

B. CLASSIFICATION OF IMAGES 

There are 3 types of images used in Digital Image Processing. 

They are : 

1. Binary Image 
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Abstract: Back Propagation Network with image and data processing techniques was employed to 

implement an automated kidney stone classification. The conventional method for medical resonance 

kidney images classification and stone detection is by human inspection. Operator-assisted 

classification methods are impractical for large amounts of data and are also non-reproducible. 

Medical Resonance images contain a noise caused by operator performance which can lead to 

serious inaccuracies classification. Artificial intelligent techniques through neural networks and 

feature extraction are shown great potential in this field. Decision making was performed in two 

stages: feature extraction using the principal component analysis and the classification using Back 

Propagation Network (BPN). This project presents a segmentation method, Fuzzy C-Mean (FCM) 

clustering algorithm, for segmenting computed tomography images to detect the lung cancer in its 

early stages. The performance of the BPN classifier was evaluated in terms of training performance 

and classification accuracies. Back Propagation Network gives fast and accurate classification than 

other neural networks and it is a promising tool for classification of the Cancers. 

 

I. INTRODUCTION  

                     Accurate quantification and correct classification of tumors could largely influence the 

effect of the following computer-aided treatment of renal 

cell carcinoma [6]. In this meaning, for the quantification 

and classification, the accurate kidney tumor segmentation 

is a significant prerequisite. Traditional human-based manual  delineation for kidney tumor 

segmentation is not desirable in clinical practice, due to both the subjective (e.g., incorrect  

delineation) and objective (e.g., a large number of images) factors. Thus, computer-aided automatic 

segmentation meth-ods for kidney tumors (in CT images) are in high demand. However, segmenting 

the kidney tumors automatically in CT images is a very challenging task. According to the clinical 

and experimental observation. In order to visually illustrate these challenges, we have segmented 

several typical kidney tumors in CT images by introducing two representative models: the energy 

minimization-based model [1] and the traditional learning-based model [2]. Please note that the 

extensive comparison with other state-of-the-art models is reported in our experimental part. The 

tumors with high contrast and clear boundaries could be well segmented by traditional segmentation 

methods. The key issue of accurate segmentation is how to well distinguish the tumor and non-tumor 

boundary by extract- ing (or learning) the informative and discriminative features.Recent trends of 

deep convolutional neural network (CNN) have demonstrated the superior performance on learning- 

based segmentation tasks in different imaging modalities for different organs, e.g., prostate  heart , 

brain . Hence, in this paper, we present a CNN- based model for CT kidney tumor segmentation. 

Previous CNN-based segmentation methods could be roughly classified into two categories: the 

image-based CNN models and the patch-based CNN models Both of these previous methods treated 

either whole images or squared patches as the training samples to first learn the segmentation model 

and then employ the obtained models to segment the new coming testing images. Unlike the 

traditional image- or patch-based CNN models, we originally propose the new findings for kidney 

tumor 

segmentation in CT images. Specifically, in CT images, the 

kidney tumors normally appear as the subrounded shape with a certain degree of symmetry. This 

observation inspires us that we could leverage the shape information for kidney tumor segmentation 
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Abstract

Because of the expanding improvement of the internet, security toward individual

data has gotten more significant in recent decades. Due to the increasing development

of the internet, security toward personal information has become more important

in recent decades. Various person recognition methods are introduced for ensuring

the security of a person’s information. However identifying the information of the

user using unique physiological characteristics poses a major issue in the biomet-

ric recognition system. Hence, an effective multimodal recognition system is devel-

oped using the proposed Elephant Deer Hunting Optimization-based hybrid fusion

(EDHO-based hybrid fusion) model for person recognition. The proposed EDHO is

designed by the integration of Elephant Herding Optimization and Deer Hunting Opti-

mization Algorithm. Here, three different modalities, such as finger vein, dorsal hand

vein, and electromyography (EMG) data are employed for the person recognition pro-

cess. To increase the level of security, the hybrid feature fusion process is employed

in such a way that features are fused based on the weight coefficients. The optimiza-

tion algorithm is considered for the computation of the weight factor. However, the

optimal weight value shows the optimal solution of person recognition in such a way

that the computation of optimal value is based on the fitness measure. The proposed

method achieved higher performance of accuracy as 0.963, True Negative Rate (TNR)

as 0.9658, and True Positive rate (TPR) as 0.9548, respectively.

K E Y W O R D S

deep Maxout network, EMG signals, hybrid feature fusion, multimodal biometrics, person

recognition

1 INTRODUCTION

Biometrics is the branch of engineering and biology that reflects the study of biological observation and phenomena through statistical analysis.1,2

The biometric system is uniqueness, stability, and universality when compared with the existing verification methodologies.3 The biometric system

is the pattern recognition system, which needs the biometric data from each individual with respect to their behavioral or physical traits, like iris,

voice, face, electrocardiogram (ECG), or fingerprint pattern.4–6 When compared to the existing methods, like tokens and passwords, the biomet-

rics cannot be shared, forgotten, forged, manipulated, lost, or copied. However, biometrics is not confined to the criminal enforcement of laws in

recent years. Most of the business uses biometrics for regulating the access of information system and buildings. The main challenges that exists

are various issues in the unimodal biometric system of real world applications, as it operated with a single biometric modality, like noise in the

Concurrency Computat Pract Exper. 2021;e6420. wileyonlinelibrary.com/journal/cpe © 2021 John Wiley & Sons, Ltd. 1 of 21
https://doi.org/10.1002/cpe.6420
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Design of Multistar Fractal Microstrip
Patch Antenna for Multiband
Application

R. Jothi Chitra, M. Mukesh Khanna, M. Rakesh, A. Praveen Kumar,
J. Jerin Godbell, R. Nivetha, and C. H. Amulya Nissy

Abstract Anewmultistar fractalmicrostrip patch antenna is introduced in this paper
for multiband applications. The proposed antenna is designed to resonate within the
frequency range of the WiMAX, WLAN, S and C bands. The action of a multiband
is studied by constructing five star-shaped structures in the same Substrate. The
proposed antenna uses FR-4 substrate which has a dielectric constant εr = 4.4 and
loss tangent of 0.02. Increasing the number of iterations will greatly improve the
operating bandwidth. By changing the size of the transmitter, the antenna can work
for multibandmode by adding additional four star-shaped structures. The parameters
of the antenna such as return loss, VSWR, radiation pattern and gain are simulated
and then described using CST Microwave Studio.

Keywords Multistar ·Multiband · CST ·WiMAX · Iteration

1 Introduction

In past years, it is important to design an antenna which resonates for multiband
application to meet the required demands in the modern communication system.
Microstrip patch antenna is preferred to meet the current trends in wireless commu-
nication due to its extraordinary features like small weight, low cost, easily fabri-
cated, less fabrication cost and multiband application support. Fractal antennas are
most suitable for multiband operation. Applying fractal to antenna results in size
reduction and supports multiband operation. Fractals have space-filled properties of
self-uniqueness which is the attractive feature of fractal antenna. Self-similar fractal
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Unhindered Safety Monitoring System
for Underground Workers

G. Shanmugaraj, B. V. Santhosh Krishna, S. SriSahithya, M. Sandhya,
and T. H. Monikca

Abstract Though the earth is heading toward automation, there are still manyworks
which could be performed only by mankind. Such jobs always tend to be dangerous
and life demanding. Even today, jobs like sewage cleaning and mining fall under
this category. In such cases, real-time health monitoring systems for these workers
will be helpful. In this paper, the device presented will monitor the heart beat rate,
the body temperature, the methane concentration and also the atmospheric oxygen
concentration and provides alert to theworker and the exterior unit.When parameters
deviate from the safe limit range, it will alert the workers to stay safe and detect toxic
gases before any harm.

Keywords Health sensing · Pulse oximetry sensor · Arduino nano · Arduino uno ·
Inter-integrated circuit communication · Gas sensor · Beats per minute ·
Temperature sensor · Occupational health hazards · Wearable in underground
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Design of a 48 V BLDC Motor
for Military Application

G. Moorthy, G. Shanmugaraj, R. Sankar Raj, J. Swetha, P. Gunavathi,
and R. Jeyaprakashini

Abstract Electromechanical actuators are increasingly used in aerospace applica-
tions, particularly for all electrical and space aircraft. In the recent years, unmanned
aerial vehicles (UAV) have gained widespread applications. Here an electromechan-
ical actuator is used to control the speed and position of the nose landing gear for
military purpose. The hydraulic actuators had been replaced into electromechanical
actuators (EMA) which has the ability to control and monitor torque. The EMA
consists of a BLDC motor which has an advantage of high efficiency and excellent
controllability. The main challenge of using BLDC motor in this application is that
it should have good size and torque ratio with reasonable efficiency. For this reason,
design has to be made analytically and motor FEA analysis has to be done with tran-
sient electromagnetic analysis for motor effectively before prototype. In this project,
a 48 V BLDC motor is designed by using JMAG-Designer software. This software
provides to verify the FEA analysis under transient condition. The JMAG software
has the ability to evaluate all the motor characteristics like torque–speed charac-
teristics, loss characteristics, inductance characteristics, etc. Finally, the results are
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Wearable Jacket for Posture Correction
Using Flexible Fabric Stretch Sensor
for Working Age Groups

B. V. Santhosh Krishna, J. Jijin Godwin, A. Aline Gratia, K. Keerthanaa,
and B. Kiruthika

Abstract Generally, IT professionals and people who are engaged with working in
a long duration sitting postures are affected by musculoskeletal disorder. Our device
is designed to help the people who are affected by this kind of health issue. Usually
the people suffering from this disorder cannot give attention to their postures due to
their full concentration in their respective work. This jacket will help in alerting the
patient by the warning or stimulus which is given to them whenever the angle of the
bend of the spinal cord has reached the pre-determined value or the threshold value
of spinal cord angle in comparison with posture indication position. The sensor used
in this device is flexible and thereby can be fixed to the fabrics so that the patients
can wear them regularly. The trigger or stimulus given by our system which is done
by using IOT will make the people to change their postures to prevent themselves
from this disorder. Overall, the analysis performed implements the proposed idea as
a monitoring system that can be used to identify body posture variations related to
different levels of engaged users while performing cognitive tasks. Our model is also
embedded with a pulse monitoring facility for easy diagnosis. Since it is a wearable
one it can be used by young age people, middle age people as well as older age
people.

Keywords IOT · Postures ·Musculoskeletal disorder ·Wearable one deflection
sensor

1 Introduction

Due to the advancement of IT industry and the rapid increase in the busy hurry world,
people loss themselves to give attention to their health especially the youngsters and
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Enhanced SURF- and Wavelet-Based
Underwater Image Stitching

G. Babu, B. Sridevi, T. Divyani, M. Monisha, and D. Pavithra

Abstract Underwater images are used in numerous scientific applications in the
fields of marine geology, archaeology, military reconnaissance, finding underwater
resources, detection of temporal changes under the sea, environment damage assess-
ment, etc. Stitching these underwater images to obtain a clear view is a challenging
and interesting problem for researchers. Several advances have been made to stitch
normal images, but the problem of stitching underwater images has been poorly
exploded because underwater images suffer from poor visibility conditions. Since
underwater images are captured byunmannedunderwater vehicles (UAVs), the orien-
tation of the images obtained also introduces an difficult problem.An effective under-
water image stitching technique is proposed in this paper. The images obtained from
a particular location are oriented in correct angle using self-organizing map (SOM).
The features of the oriented images are obtained with the help of speeded-up robust
feature (SURF) registration technique. Hessian matrix plays the role of obtaining the
feature points because it augments the number of feature points. From the obtained
feature points, the overlapping regions in the images are identified. These regions are
then eliminated using random sample consensus (RANSAC) algorithm. Finally, the
pre-processed images are fused to obtain the overview of that particular area, thus
provides a helping hand for researchers in various fields.

Keywords Image stitching · SURF algorithm ·Mosaicked image · Fusion

1 Introduction

The image stitching is broadly used in various fields like document mosaicking,
medical imaging, video stitching, multiple-image super-resolution imaging, high-
resolution mosaicked photos in digital maps and satellite imagery. Many techniques
have been employed by researchers for stitching underwater images; still they find
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JOJO—A Social Media Application
with a Live Map Interface to Advance
Social Security

Abhishek Pughazhendhi, Sri Balaji Muruganandam, and Sridevi B.

Abstract There are a lot of women’s security applications similar to this which
are available on the Internet, having the facility which is limited only to send alert
messages to a set of people or to the nearest police station which will not be effective
if the person receiving the alert message is not available to respond. JOJO gives
the power to its every registered user to help the person who is under abuse, attack,
ill-treatment (women, transgender and even men) or whosoever in danger. The appli-
cation can be used in two ways. It can be used by the person who is in danger to send
alert messages, and it can be used by the people who have always wanted to help
but did not get the opportunity or have enough details. This application can be trig-
gered by using the hardware device which could either be connected with the user’s
mobile through Bluetooth or a wired network, and it works in coordination with the
application. The application is triggered immediately either through the hardware
or by shaking the phone vigorously. The application has a map in which the loca-
tion of every user who has installed this app will be displayed in real time using
a Marker, and when the victim triggers the app, the colour of the marker changes,
and continuous vibrations are triggered in every available user’s mobile until they
open the notification. The app redirects to Google Maps which provides the route
to reach the victim. The main objective of JOJO is to provide the power of helping
a victim to the general public as it increases the chance of the victim being saved
exponentially. As the number of users increases, the chances of a victim being saved
increase tremendously. Apart from this, JOJO is a full-scale social media application
with a lot of engaging features such as the “Best Guardian” and Chat Box.

Keywords Social media application · Live map interface · Victim protection ·
Large-scale audience · Social security
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Detection of Leukemia and Its Types
Using Combination of Support Vector
Machine and K-Nearest Neighbors
Algorithm

B. V. Santhosh Krishna, J. Jijin Godwin, S. Tharanee Shree, B. Sreenidhi,
and T. Abinaya

Abstract White blood cell cancer is additionally mentioned as leukemia could also
be a really perilous disease. To this day, the tactic of recognizing white blood cell
cancer or leukemia remains done conventionally, which if done by different doctors,
can cause a difference within the diagnosis. To retort these problems, a computer-
assisted method is proposed during which leukemia is detected from microscopic
images employing amixture of SVM andKNN. Initially, preprocessing is performed
to arrange the image for processing. Later support vector machine (SVM) and K-
nearest neighbor are used for classification. The proposed algorithmclassifies healthy
and cancerous cells into one of the four types such as acute lymphocytic leukemia
(ALL), acute myeloid leukemia (AML), chronic lymphocytic leukemia (CLL), and
chronic myeloid leukemia (CML). Additionally, the counting of the infected cells is
also performed.

Keywords Leukemia · Preprocessing · Segmentation · Support vector machine ·
Watershed algorithm · Blood cell classification

1 Introduction

RBC,WBC, and platelets are the three primary blood components. Most cancer cells
start in the body, but leukemia is the cancer type which in the cells of the blood begins
and grows [1]. Leukemia, lymphoma, and myeloma are the three cardinal types of
blood cancer. Leukemia may be a quite common sort of cancer and ranks 10th among
the foremost common sorts of cancers round the globe. Children below 15 years aged
and adults above 55 years aged are at a bigger risk of falling prey to the present deadly
sort of cancer. Former information of its causes, risk factors, and symptoms can save
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Investigation on Photovoltaic System based 
Asymmetrical Multilevel Inverter for Harmonic

Mitigation
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Abstract -  The power quality improvement by multilevel 
inverters are gaining more response among the researchers 
in the recent trends for the low and medium power 
applications. The purpose of this research work is to 
integrate the solar PV system with the inverter and to 
investigate the performance of Asymmetric multilevel 
Inverter with various multi-carrier PWM schemes on 
harmonic mitigation. And the simulation study helps in 
analysis of various carrier-based modulation schemes along 
with the injection of third harmonics on the reference signal 
which efforts on harmonics mitigation. The simulation 
results and the hardware modelling along with basic design 
for implementation of three phase symmetrical Multilevel 
Inverter topology is carried out in this research work. 
MATLAB-Simulink software is used for the purpose of 
simulation in integration with digital controller for 
generation of high frequency pulses in order to reduce the 
harmonics level. This research paper concludes with 
simulation results on three phase symmetrical multilevel 
inverter.

Index Terms- Photovoltaic (PV), Pulse width modulation(PWM), 
Multilevel Inverter (MLI) & MATLAB/Simulink.

I. INTRODUCTION

The use of renewable energy is now more politically and

economically favourable. Ambientally renewable energy 
resources, such as solar and wind, are among many types of 
Power, owing to its modern technology, has become very 
popular and difficult. Actually, PV solar sources are used 
for different benefits, such as pollution-free sources[1]. For 
every five years ,the utilization of solar energy has been 
increasing tremendously. Using the PV based inverter, the 
DC power obtained from the PV modules is converted into 
AC Power and then fed into the load. [2]. Power Quality 
improvement mainly focusses on the votlage and current 
waveform, independent of the load which has been used. 
The conventional inverter has been switched in order to

obtain the pulsating AC component with reduction in 
harmonic content [2]. In the recent years, Multilevel 
Inverters are gaining more popularity among the 
researchers for the power quality improvement. The unique 
feature for the multilevel inverter which attracts the 
researchers, as the number level of the AC output waveform 
increases with decrease in harmonic content. Due to this 
advantages the multilevel Inverter are used in integration 
with various pulse width modulation (PWM) schemes to 
decrease the harmonic distortion further [2]. These type of 
inverters can improve the voltage and current quality, lower 
lower switching loss, lesser electromagnetic interference 
(EMI), lower component size & lower total harmonic 
distortior(THD)[1]. Generally multilevel inverters are 
classified based on their configurations, three basic 
topologies are identified they Cascaded H- 
bridge(CHB),Diode clamped /Neutral Point Clamped 
(NPC) and flying capacitor based inverter (FC). [1]. All 
three converter topologies have the capacity for multilevel 
inverters for medium and high voltage applications, 
including a choice of electronic power inverters. 
Semiconductor equipment and voltage sources of the 
capacitor, the output voltage of which Generate by stepping 
through waveforms for voltage. The output voltages have 
several stages as the number of stages in the inverter 
increases[1 ]. Producing a waveform of the staircase that has 
a decreased harmonic level. But a higher number of phases 
increase the size of the controller and present issues with 
voltage difference[2]. The topology of the FC [1] is similar 
to the topology of the FC. NPC, with the exception that 
flying capacitors exchange the clamping diodes and CHBs 
inverters are Classified by two or more 1- bridge inverters 
as a series relation. Strong frequency of switching and The 
cascaded multilevel inverters are operated using simple 
switching frequency PWM scheme[6]-[10]. Since it has 
higher efficacy and lower loss of switching. Each level 
includes a distinct DC in the CHB MLI.A PV cell or battery 
must be combined for each DC source and for each DC 
source. CHB MLI, as contrasted with the other two, The
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Educational tool for
analysis of proportional
integral and fractional
order proportional
integral controlled
quadratic boost
converter system using
MATLAB/simulink

Nandha Gopal J1 and
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Abstract

This paper displays an simple method for identification of controller for wind based

Quadratic Boost Converter Inverter system. India, being the fourth largest wind power

generator has attracted numerous researchers towards the improvement of wind

energy conversion system. This paper also presents improved controller techniques

for a Permanent Magnet Synchronous Generator (PMSG) coupled with Cascaded

Quadratic Boost Converter (QBC) and Space Vector Modulation Inverter (SVMI).

The digital simulation and execution of PMSG based wind turbine along with QBC

and SVM Inverter is presented in a closed loop system. The performance of closed loop

system is realized using Proportional Integral (PI) and Fractional Order Proportional

Integral (FOPI) controllers. Initially, the AC power from PMSG wind turbine is rectified

to DC using rectifier circuit. The DC power from the bridge rectifier is then boosted to

the required level using quadratic boost converter. The output from QBC is then given

to the SVM inverter. The closed loop investigations are carried with PI and FOPI
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Current mode fractional order PID control of
wind-based quadratic boost converter inverter

systemwith enhanced time response
Nandha Gopal J.

Department of Electrical And Electronics Engineering, Velammal Institute of Technology, Chennai, India, and

Muthuselvan N.B.
Department of Electrical And Electronics Engineering, SSN College of Engineering, Chennai, India

Abstract
Purpose – The purpose of this paper is to enhance the response of quadratic boost converter inverter system (QBCIS) and also investigate
proportional integral (PI) and fractional order proportional integral derivative (FOPID)-based space vector modulation inverter (SVMI) systems.
Design/methodology/approach – This paper presents modern expansion in control methods and power electronics have created wind-based AC
to AC converters that relays to AC drives. The process includes the flow of quadratic boost converter (QBC) and SVMI locate their technique in
associating permanent magnet synchronous generator and three phase load. This effort conveys with digital simulation using MATLAB/Simulink and
hardware implementation of current mode wind-based QBCIS.
Findings – The direct current (DC) output from the rectifier is boosted using Quadratic Boost Converter (QBC). The DC yield of QBC is provided to
the SVMI. The alternating current (AC) yield voltage is attained by using three-phase filter. The investigations are done with PI and FOPID-based
SVMI systems. Current mode FOPID control is proposed to improve the time response of QBCIS system.
Originality/value – The simulation results are compared with the hardware results of QBCIS. The results of the comparison of PI with FOPID
controlled by converters are made to show the improvement in terms of settling time and steady-state error.

Keywords Circuit simulation, Power dissipation, Quadratic boost converter, SVM inverter, Three-phase LC filter, Proportional integral

Paper type Research paper

1. Introduction

As of date, for an extraordinary number of machines, direct
current (DC) to DC converter topology is used. Generally, in
renewable energy system, the framework having low yield
attributes to regain this interest, where DC to DC converter
topology is actualized. During the exchanging activity, the
voltage stress will be raised. The highlights to be concentrated
on while picking the inverter are: when switch is turn on, it
should accomplish the zero voltage crossing when photo voltaic
cluster is associated with the framework the converter ought to
give the high terminal voltage to low information range
(SelvaKumar et al., 2016).
“A solitary switch QBBC (Quadratic Buck Boost Converter)

with continuous input port current and continuous yield port
current” was exhibited by Zhang et al. (2014). Contrasted and
the customary QBBC, the recommended converter can acquire
a more extensive scope of the voltage change proportion with a
similar duty cycle. In addition, the proposed converter can
work with consistent input port current and constant yield port
current contrasted with the current partners with intrinsically

spasmodic information port current and intermittent yield port
current (NengZhang and KhayWaiSee, 2017). “QBC with
Diminished Buffer Capacitor Stress” was presented by MaoYe
and Eric Cheng (2014). In the existing Quadratic Boost
Converter (QBC) is compared with another QBC was
introduced in this investigation. This benefit is entirely
significant for high voltage and its gain applications
(YuanmaoYe and EricCheng, 2014; Neng et al., 2015). High
voltage gain QBCwith voltage multiplier was recommended by
Zhang. Plan and Examination was scheduled which attractively
coupled quadratic boost topology with a damping system for
DCmicrogrid was given by Ahmad et al. (2015, 2017111).
“Outline of High Step up Coupled Inductor Boost

Converters” was introduced by Liu et al. (2016). In the
previous years, the improvement of topologies with venture up
limits has been imperative to fulfill the new prerequisite of
inexhaustible source energy. This investigation shows a
Quadratic Boost Converter (QBC) is depends on the reduced
excess power handling guideline, well as the controller
structure approach using current customized control to fulfill
the details of yield voltage regulation (Jorge et al., 2014; Huawu
et al., 2016; Gorji et al., 2017; Forouzesh et al., 2017; Peyman
et al., 2017). Schedule exchanged boost push–pull DC–DC
converter for venture up applications was proposed by Zheng.
“The next solitary switch high advance up converter dependent
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INTRODUCTION 

Summary 
This paper presents a simple method for the identification of controller for Per 

manent Magnet Synchronous Generator based Power Electronic Quadratic 
DC-DC Converter Inverter System. The PMSG source is used with cascaded 
three phase bridge rectifier. Quadratic Boost Converter Inverter System and 
three phase balanced load. 
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hysteresis controller, model predictive controller, proportional resonant control, quadratic 
boost converter 

The regular assets utilized in the cohort of electronic power are draining, and this necessitates the utilization of sustain able power resources like sun-powered and breeze energy frame works. The sun-based photovoltaic (PV) modules are fit for delivering 20 to 40 V for every element, and the power is irregular in nature. Reorganized power group and dis persion empowers the cohort of intensity utilizing sun-based PV module, which is conveyed legitimately to DC stacks or infused in the lattice utilizing a DC/AC system. 
To give maximum advance up DC/DC converter change, the customary nonsolitude boost DC/DC converter is worked with most extreme duty ratio. The constraint of this methodology has elevated transmission misfortunes and this farthest point on the pivot ON-OFF period of the exchanging gadgets.� For elevated advance above and extensive transformation run, cascaded boost converters (CBC) are recommended in Reference 3, and this quadratic boost con verter (0BC) Configuration is inferred by falling two DC/DC converters in arrangement. The customary PIC configura tion involves the found the middle value of typical of the converter, and the controller is altered dependent to make 

linear shape space arrived at the midpoint of typical of the converter.4 
The progression reaction of peripheral interface controller-boost converter (PIC-BC) represents an exceed of 5% to 10% and consistent response of settling time, inside 5% to 20% exchanging time domain parameters to conguer the con straint of customary controller, numerous control procedures such as PW authority, linearized quadratic controllers are suggested. This disadvantage of the systems is the utilization of improved powerful type of the DC-DC converter. excent 

thinking about one and all imperatives info, output, and different factors,° and model predictive control? actualized in 
process ventures is utilized as controller for fundamental DC-DC converter topology. 

t nfCumhols and Abbreviations: CBC, cascaded boOst converters; CE, current error; HC, hystcresis controller; MPC, model predictive Rntroller: PIC-BC, peripheral interface controller-boost converter; PMSG, permanent magnet synchronous generator; PR, proportional resonant: R tndratic bo0st converter; QBCIS, quadratic boost converter inverter system; SVMI-TPS, space vector modulation inverter-three phase system: TPL, thrce phase inverter; VE, voltage error. 

wileyonlinclibrary.com/journal/etep ) 2021 John Wiley & Sons Ltd. 1 of 17 
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Abstract. With the proposed time-lock encryption method, mutually untrustworthy users will 

create a shared public key for the implementation in a completely distributed and asyncratic 

setting like internet or blockchain networks with time-critical privacy conservation applications 

such as e-voting or online auction. A "putting puzzles inside another puzzle" construction 

mechanism was proposed to resolve the probabilistic characteristics of the predicted key crack 

time. Experimental findings indicate that the solution proposed will deliver a more precise 

main break time, which would make it faster and more exact to reach the expected time limit. 

As described above, we can further estimate computing power by combining our scheme and 

the blockchain, to decode time-sensitive message. Miners are ready to supply under the 

updated PoW scheme. 

Keywords: Blockchain networks, Online auction, IoT, Merkle proofs and data privacy 

1. Introduction 

In daily situations at a global level, internet of things (IoT) serves individuals. These IoT systems rely 

on numerous data collected by their sensors to allow intelligent decision-making. This system does not 

interact with end users in particular. Rather, it transmits signals inside itself [1]. 

If IoT devices work on a single mission, the hardware is supplied to complete the task. IoT 

instruments have very limited access by contrast to a great many materials, and can thus only execute 

the desired functional complications. Therefore, IoT relies primarily on cloud services that streamline 

the transmitted data and transfer results to the next PC in the underlying IoT programme process 

chain. 

Not all IoT devices can link to cloud services directly via hardware. Intermediaries or couriers may 

help to fill this gap by municipal services, not necessarily networks of contacts. A fog computing layer 

can be built with the assembled virtualized broking nodes. This middleware is distributed because fog 

nodes have to be physically next to the customers linked [2]. In tandem with the fog computing 

paradigm, the Internet of Things provides even more grounds for new, increasingly evolving 

possibilities for the application of blockchain technologies. 
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Abstract. Remote cloud computing aims to provide a decent standard of computer-intensive 

experience for the healthcare of Internet of Things (IoT) users through the use of electricity. 

We suggest a privacy-aware download framework for strengthening learning (RL) to help IoT 

devices secure consumer privacy and privacy habits. In particular, this scheme allows an IoT 

system to choose a rate of discharge to maximise the measurement efficiency, protect the 

privacy of users and save the liveliness of the IoT device, deprived of understanding the 

confidentiality leak, IoT power requirements besides advanced machine model. In this 

software, transfer learning is used to minimise random experimentation during the initial 

education process besides a Dyna architecture is applied that offers virtual download 

experience to speed up the learning process. The recognised channel state model is used to 

further boost download quality in a state-learning system following decision. In the sense of the 

degree of anonymity, energy use and computing latency, we deliver the efficiency bound for 

three standard IoT offload scenarios. This scheme will reduce the delay of measurements, 

conserve energy usage and increase the level of privacy of an IoT healthcare device relative to 

the benchmarking scheme. 

Keywords: Healthcare, data confidentiality, IOT, cloud storage, privacy standard 

1. Introduction 

In medical applications, IoT technologies such as digital health surveillance, exercise services, chronic 

ailments and assessment of elderly people are analysing and evaluating health information such as 

blood pressure, body infection, electrocardiogram and users' oxygen capacity for health 

intelligencesbesides warnings [1]. Healthcare IoT systems may put on the technologies of energy 

recycling for environmental energy, such as the atmospheric radiofrequency (RF) alsoform activity to 

prolong battery life [2]. The utilisation of the noticed healthcare information on edge platforms such as 

base positions operated, access point (AP) besides laptops that have improved processing besides 

energy resources [3] conserves fuel for remote Healthcare equipment.  

For e.g., an IoT system may allow the cardiac measurement to be measured and the healthcare 

diagnosis made. EH IoT healthcare devices must avoid eavesdroppers analysing sensing information 
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Abstract. In the course of the latest COVID-19 flu epidemic, several projects have been 

carried out to test LD-based strategies for the helping diagnosis of lung diseases. Deeper 

learning (DL) has proven its effectiveness in radiography. Although the present study relies on 

CT scans, DL strategies for interpreting pulmonary ultrasound (LUS) images are being used in 

this article. In specific, we present a new, completely annotated LUS data collection obtained 

from multiple Italian institutions with labels showing the level of disease intensity in a shot, 

photo, and digit optimization mask. By using these data, we implement numerous profound 

models that deal with the related tasks of automated LUS image analysis. We introduce a new 

deeper network derived from Space Converter Networks, that continuously estimates the 

extreme disease score for an input frame and weakly controlled the location of pathological 

machines. We implement also a new approach for efficient video-level averaging of frames 

based on uninorms. Finally, we benchmark deep state-of-the-art models for estimating 

COVID-19 biomarker pixel classification. Experiment was conducted on the planned dataset 

show satisfactory results for all the tasks considered which will pave the way for potential DL 

studies for the diagnosis of LUS-based COVID-19. 

Keywords: COVID-19, deep learning, receptors recognition, prediction, CT images 

 

1. Introduction 

The sudden global epidemic of SARS-CoV-2 resulted in treatment services becoming sparse. Besides 

the worldwide absence of mouth covers and mechanical fans, there were significant constraints of test 

capacity. Therefore, accused patients and hospital personnel were given preference for the testing [1]. 

However, comprehensive tests and diagnoses are necessary to control the pandemic effectively.  

Indeed, the SARS CoV-2 virus was considerably contained in countries which were able to conduct 

massive monitoring of potentially infected individuals combined with comprehensive citizens' 

surveillance [2]. Consequently, inadequate testing capability was needed and alternative methods were 

pursued in most of the countries to diagnose COVID-19. Forewords are very dependent on swab 

technique and location [3] on the precision of the current Lab research, Reverse Transcription 

polymerase chain reaction collection.  

The pneumonia of COVID-19 will advance very quickly to an extremely critical state. Radiological 

pictures were analysed in over 1,000 COVID-19 individuals, showing a significant number of acute 

respiratory dis-tension syndromes, such as bilateral and intra opacifications of the glass soil mostly 
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Abstract Every new development in sensors and ultrasonic technologies has always
been a bonus for electronics traveling aids (ETAs). This sets way to the development
of smart vehicles for disabled people. These smart vehicles are used by physically
disabled people. This electronic intelligent wheelchair is designed to help disabled
people to move independently to any place without a caretaker. It consists of a
smartphone app-based operation along with obstacle avoidance, fall detection and
narrow way locomotion. An android application is used to control the wheelchair.
This smart chair can function in full automatic mode. It uses GPS-guided system
and magnetic compass to determine location and stores the location to return back
to the location automatically. The fall detection system tilts the seat when it moves
around any inclined plane and alerts the nearby caretaker with an SMS when a fall is
detected. It has an intelligent collision avoidance system to avoid any type of obstacles
including potholes and can move around narrow pathways and doors without being
hit or bumped against any obstacle.
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Abstract

In the current study, the impact of energy storage material on triangular pyramid solar still operating under constant water
depth is investigated in an experimental setting. Experiments were carried out in a pyramidal solar still with various types of
energy storage materials to determine their effectiveness. To increase the amount of freshwater that can be obtained from the
solar still, materials such as quartz rock, mild steel, and sieved red bricks were utilized as a part of the construction of the basin
material. The conventional correlation method was used to calculate the evaporative and convective heat transfer coefficients
based on experimental data. It is dependent on the kind of material utilized within the basin for efficient energy storage as
well as the depth of water maintained whether or not the output of fresh water improves. As a result of using 1 1/4" red bricks
within the basin rather than a typical solar still, the results indicate that the utilization of thermal energy storage inside the
basin increased the output of fresh water by 30 %. Additionally, the yield of fresh water obtained was found to be 3.5, 4, 4.3,
and 4.2 for 14-inch quartz rock, 3/4-inch quartz rock, 1-1/4-inch red bricks, and mild steel scraps, while the yield of fresh
water obtained was found to be 3.5, 4, 4.3, and 4.2 Litres/day.
© 2022 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
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Abstract
The present study aims at enhancing the yield of tubular solar still (TSS) by employing fins and coating the absorber plate. We
doped the SiO2 nanoparticles into black paint at the weight concentration ranging from 10 to 40%. The solar still was tested in a
bright sunny climatic condition of Chennai, Indian (lat. 13° 08′ N and long. 80° 27′ E). Under transient heat flux conditions,
water, basin, and TSS glass temperatures with and without fin were measured. The rate of heat transfer by convection between the
water and absorber plate was increased. Results revealed that the basin and water temperatures were improved by 10.49% and
10.88%, respectively when using black paint with SiO2 nanoparticle in the concentration of 20%, coated on the absorber plate
compared to that when using the ordinary black paint, while using the fins on the absorber plate enhanced the potable water
produced by 55.18% when using 20% SiO2 nanoparticle compared to that of conventional TSS. The cost per liter of water
produced using the flat and finned absorber coated using 20% SiO2 nanoparticle in black paint is found as 0.0187 and 0.012 $/L
respectively.

Keywords Solar still . Evaporation . Black paint . Nanoparticle . Yield .Water temperature

Introduction

Demand for energy and water is increasing daily with rapid
growth in industrial development. The requirement for fresh
and potable water has become growing in the world at a faster

rate as human life depends on drinking water for survival.
Solving the shortage of fresh and potable water is becoming
an important issue globally (Elsheikh et al. (2018); Sharshir
et al. (2018); Essa et al. (2020a, b)). Many health-related is-
sues are present, especially in the remote and arid regions
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Abstract
This present investigation deals the role of surface functionalized crystalline nano-silica addition into epoxy resin on fatigue,
fracture toughness and drop load impact damage behaviour with various stacking sequence of E-glass fibre. The main objective
of this current investigation was revealing the importance of surface-functionalized crystalline nano-silica particle in E-glass fibre
reinforced epoxy composite. Crystalline nano-silica of 20nm and E-glass fibre of 600 GSMwas used as reinforcements. Both the
particles and fibre was surface-functionalized using 3-Aminopropyletrimethoxyle (APTMS) via wet solutionmethod. The hybrid
composites were prepared via hand layup technique with different fibre stacking sequence. The mechanical results revealed that
fibre pattern of L-A-L with 1.0vol.% of nano-silica gave highest tensile and flexural strength. The fatigue results revealed that the
addition of 0.5 vol.% crystalline nano-silica into glass-epoxy composite (ES1) gives highest fatigue life cycle of 38544 in 50% of
tensile stress. Similarly, the fracture toughness results revealed that a highest fracture toughness of 31.5 MPa was observed for
composite designation ES2. The composite, which contains 1.0vol.% of surface functionalized crystalline nano-silica with L-A-L
fibre pattern gives very high drop load impact resistance. Thus for high strength structural applications, automobile, aircraft and
sports related applications these composites could be more suitable and replaced.

Keywords Polymer composites . Nano-silica . Surface-modification . Fatigue . Fracture toughness

1 Introduction

Fibre-reinforced polymer matrix composites are high promis-
ing materials to serve lot of light weight engineering applica-
tions such as in automobile, structural, aircraft, sports, sailing
components and domestic appliances [1]. Fibre strengthening
could be an easy and effective process in strengthening of poly-
mer composite materials, where various natural and synthetic
fibres could be layered in a definite sequence to effectively
share the applied load [2]. In general fibre do share the applied
load in macroscopic format and improves the strength of bare

thermosetting plastics, but additions of nano particles could
share and observe the load as micro level [3]. Example when
a thermosetting plastic is dispersed with high toughness nano-
clay or rubber particles the composite become high stiffer and
tougher [4]. Though the composite is strengthened by fibrous
material the micro load sharing particles are very important in
high strength composite preparation [5]. The fibre layering
stacking sequence could also fetch improvement in load shar-
ing phenomenon by distributing the applied load throughout
the matrix effectively. Many researchers have done research on
the effect of various stacking sequences of fibres in matrix with
their mechanical and fatigue behaviour. Gokul et al [6] inves-
tigated the effect of various stacking sequenced E-glass and
Kevlar fibre in matrix. The proposed stacking sequences were
symmetric layering & aligned orientation, alternative layering
along with alternative orientation and accumulated layering
aligned orientation respectively. The authors confirmed that
stacking sequence of accumulated layering aligned orientation
gives improved results in mechanical, drop load impact and
fracture toughness of composites. Similarly, Guru et al [7]
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a b s t r a c t

The main objective of this paper is analyzed the welding temperature and stress field distribution in alu-
minum based nano composite plates by varying the different welding parameters of Tungsten Inert gas
welding (TIG). The residual stresses of the welded butt joint and unfitness joints of Aluminium based
Nano Composite (ABNC) plates are predicted by conducting tensile test; as the results are shown with
the unfitness of the weld joint, which had a greater impact on the welding residual stresses than that
of the interval. The simulated and experimental results are compared with each other samples. With
the help of a mathematical model, the effect of welding parameters such as heat input of the weld, pre-
heating of the work piece and moving velocity of heat source on weld penetration in moderately thick
plates are discussed in this experimental work. Hence the steady state temperature profiles of welded
ABNC plates are solved by finite difference method. The simulated values are verified with the experi-
mental results in addition to comparison with that of previous experiment result. The predicted values
from the proposed ABNC models are compared favorably with the experimental data of welded ABNC
samples.
� 2021 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the 3rd International Con-
ference on Materials, Manufacturing and Modelling.

1. Introduction

Most of authors could not investigate the finite element analy-
sis in Aluminium metal matrix composites (AMMC) weld joints
because it was light weight structural materials joint application.
It was widely used in aviation, aerospace, transportation and other
areas for their excellent specific strength and good weld ability [1].
However, due to rapid local heating, the distributions of internal
temperature in the weldments were uneven. This together with
their larger thermal conductivity and lower high-temperature
strength were often leading to greater residual stress and deforma-
tion of the welded components. This could be resulted in a series of
issues such as low intensity, instability of the joint in size and
small ductile deformation, limiting their further development of
applications. The different welding methods and welded structures
would produce different types of welding residual stress, which
also brings a challenge to the assessment of the stability and reli-

ability of the welded structures. With the development of numer-
ical simulation technology, understanding of welding residual
stress and deformation has not been dependent solely on the phys-
ical measurements; it can be also predicted quickly and accurately
using finite element simulation methods [2–6]. This factor could
give large discrepancies to the mechanical characteristics and
properties of the structure and consequently would lead to inaccu-
racies in their predicted results. An attempt was made to present
an appropriate way to model welded joints of ABNC plates in a
structure using the finite element method. Initially, two single-
plates were developed in 3-dimensional finite element model
and then weld model of ABNC plate created. Later all three parts
were assembled in CREO software. The two plates were joined
together to form a single butt-joint of simple structure that
involved gas tungsten arc welded (GTAW) joint. Mechanical char-
acteristics of the butt weld joint structures of ABNC plates were
determined experimentally.

Finite Element Analysis (FEA) was carried out in ANSYS soft-
ware. A thermal-elastic plastic finite element method was devel-
oped to simulate the process of variable parameter for tungsten

https://doi.org/10.1016/j.matpr.2021.01.034
2214-7853/� 2021 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the 3rd International Conference on Materials, Manufacturing and Modelling.
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The diamond-like carbon- (DLC-) coating technique is used in the sliding parts of automotive engines, among other applications,
to reduce friction and wear. In this work, DLC has been coated on the Aluminium 5051 sample to assess the mechanical and
tribological properties. A sputtering deposition mechanism is used, and the DLC is coated using a graphite target. The
developed DLC coatings are tested for adhesion strength, hardness, chemical composition using XRD, and wear behaviour.
The developed DLC thin films have considerably increased the wear behaviour of the Aluminium 5051 sample and have
fulfilled the objective of this study. The XRD data indicated the presence of amorphous carbon in the coating with a threefold
increase to the hardness of the naked aluminium. This study provides insight into improving the aluminium wear resistance by
developing a considerably hard coating.

1. Introduction

In today’s machinery sector, surface engineering is critical.
Hard coatings extend the service life of tools and moulds,
yet hard coatings are difficult to apply to machine parts built
of soft materials such as aluminium [1]. Thin films with high
hardness can bear higher loads, but as the substrate is a soft
material, the substrate fails the coating and the thin film too
shall fail [2]. Surfaces take up a very little area in a matter
when compared to the bulk. Still, they are extremely difficult
to investigate [3] due to the very asymmetric nature of the
forces acting on the surfaces. Pristine surfaces are highly sus-
ceptible to impurities and flaws. When two extremely pure
surfaces come into contact, adhesive force is created, and

energy is used to separate those surfaces [4]. Adhesion
energy is the energy exerted by atoms on the outer surfaces
of nearby atoms when they come into contact with each
other [5]. A simple van der Waal, covalent, ionic, or electro-
static force can be used as adhesive forces [6]. Cohesive
forces hold atoms together in bulk materials. Atoms are held
together by a cohesive force, and it takes a lot of force to rip a
substance in half [7]. The breaking of cohesive links between
atoms causes the metal to tear. The atoms with broken cohe-
sive bonds on the new surfaces generated after breaking the
parent material will be readily attracted to the new atoms
[8]. Surface energy is the excess free energy per unit area
on a crystal’s surface. It is denoted by and plays a crucial role
in thin-film adherence to the substrate. Surface tension
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Carbon nanotubes are established as a superior form of carbon. These have superior characteristics in terms of mechanical and
chemical properties when compared to the other fibres available. High-strength fibres can be employed in a composite in a
short form and mass-produced to fulfil high demands in composite applications. These composites can meet the strength
requirements of nonstructural and structural components in a wide range of industries. Because of their light weight and
excellent strength-to-weight ratio, these composites can be used in a wide range of applications. With Young’s modulus as high
as 1 TPa and tensile strength up to 63GPa, they are among the stiffest and strongest fibres. There is currently a lot of interest
in using carbon nanotubes in a matrix to take advantage of these features. There have been a variety of polymer matrices used,
and nanotube/ceramic and nanotube/metal composites are gaining popularity. The study of these materials is an ongoing
process, as researchers and design engineers have yet to realize their full potential. Carbon nanotubes (CNTs) are used in this
study to create the composite with the resin. The percentage of CNT used as a filler material in the composite is varied from 1
to 4 percent, with the best percentage chosen for optimal mechanical properties.

1. Introduction

Carbon nanofibres (CNF) and carbon nanotubes (CNT)
have had increasing potential in recent decades. Researchers
from all around the world are attempting to apply the better
qualities of these nanocomponents to a variety of applica-
tions [1]. The application range between biosensors and bat-

teries of the new age CNTs has outstanding mechanical
properties due to the two-dimensional arrangement of car-
bon atoms in a graphene sheet [2]. Due to this, massive
out-of-plane distortions will happen while the strength of
carbon-carbon in-plane bonds keeps the graphene sheet
extremely strong against any in-plane distortion or fracture
[3]. CNTs have a high aspect ratio and excellent electrical
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Currently, numerous studies have shown that carbon nanofibres have mechanical properties that are replaced by other widely
used fibres. The high tensile strength of the carbon fibres makes them ideal to use in polymer matrix composites. The high-
strength fibres can be used in short form in a composite and mass-produced to meet the high demands of automotive
applications. These composites are capable of addressing the strength requirement of nonstructural and structural components
of the automotive industry. Due to these composite lightweight and high-strength weight ratios, the applications can be widely
varying. The research for these materials is a never-ending process, as researchers and design engineers are yet to tap its full
potential. This study fabricated phenolic resin with different wt% of carbon nanofibre (CNF). The percentage of the CNF
as a filler material is varied from 1 to 4wt%. Mechanical properties such as hardness, tensile strength, and XRD were
investigated. Phenolic resin with 4wt% of carbon nanofibre (CNF) exhibits maximum tensile strength and hardness of
43.8MPa and 37.8HV.

1. Introduction

Nanocomposites provide a new class of material having
combined properties of matrix and filler [1]. Nanocompos-
ites using different fillers such as carbon nanotubes, nanofi-
bres, silicates, clays, and metal nanoparticles can be prepared
and applied in different fields like biomedical engineering,
environmental applications, surface science, and the phar-
maceutical field [2]. High-performance engineering mate-
rials with innovative properties were prepared through
nanocomposite fabrication [3]. From the past few decades,
the potential of carbon nanofibres (CNFs) and carbon nano-
tube (CNT) has been expanding [4]. Researchers around the
globe are working to utilise the superior properties that these
nanocomponents possess for various applications. The
applications range from biosensors to new-age batteries

[5]. The high surface area with less volume of CNF is suit-
able to suppress the defects that can be raised [6]. For micro-
mechanical interlocking, the CNTs should exhibit some
surface defects. This may include bonds in the CNT struc-
ture due to nonhexagonal defects and variation in diameter
[7]. This kind of adhesion is very poor in CNT reinforced
polymer composites because CNTs possess an almost
smooth surface [8]. Chemical bonding includes ionic or
covalent bonding capable of making changes in the smooth
surface structure of CNTs. This helps to improve the effec-
tive stress transfer between the filler and matrix [9].

Depending on the carbon atom layer orientation in the
CNF, the properties have varied. Carbon sp2 filaments are
stacked, and the CNFs are formed [10]. Depending on the
stacking of the graphite planes, the CNF has different shapes
[11]. Magesh et al. developed MWCNT incorporated
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The main objective for this work are explored and evaluate the feasibility of fabrication of Magnesium
Metal matrix Nano composites (MMNCs) using Stir casting process. It has increasingly used becoming
attractive materials in advanced industrial applications. Since it has high demands for energy saving as
well as lightweight materials attract a large amount of research interest. Here Magnesium used as basic
matrix composite in fabrication of MMNCs. Hence Magnesium as lightweight structural metal and high
strength-to-weight ratio of alloys are usually a major reason for considering these materials in engineer-
ing designs as well as fabrication of composite material. This magnesium alloys are widely used in auto-
motive, aerospace and chemical applications in wide scale that is because of their low density. However,
their applications are quite restricted within their low strength and ductility. By addition of nano size
reinforcements in the base matrix magnesium alloy, thus for giving them excellent properties are to
be a hopeful choice for many applications as well as for improving their mechanical properties. In this
paper aims to study the effect of reinforcement on the microstructure and mechanical properties like ten-
sile strength, yield strength, ductility, strain and micro structure analysis of Magnesium metal matrix
nano composite.
� 2021 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the 3rd International Con-
ference on Materials, Manufacturing and Modelling.

1. Introduction

During the last two decades, a lot of research has been con-
ducted on metal matrix composites (MMCs) in commercial labora-
tories and small businesses. As result of these activities, many new
applications have been established, and most of these have found
insertion within the commercial sector. Magnesium metal matrix
composites are widely used in application of aerospace and infras-
tructure industries are enabled by functional properties including
high structural efficiency, excellent wear résistance, and attractive
thermal and electrical characteristics [1]. Challenging technical
issues are overcome including compatibility between reinforce-
ment and matrix, affordable primary and secondary processing
techniques capable of adequately controlling reinforcement distri-
bution, engineering design methodologies, and characterization
and control of interfacial properties [1].

Recent investigations find that the incorporation of nano-
particles into the Magnesium matrix could enhance the hardness,

the yield and ultimate tensile strength considerably, while the duc-
tility is retained. The great enhancement in strength values of these
composites are attributed to grain refinement, strong multidirec-
tional thermal stress at the matrix/nano particle interface, small
size of nano particles, good distribution of the nano particles and
low degree of porosity which leads to effective transfer of applied
tensile load to the uniformly distributed strong nano particulates.
The strength of composites is expected to be influenced by the dis-
location density, dislocation to-dislocation interaction and con-
straint of plastic flow due to the resistance offered by particles
[11–18]. It is reported that due to the thermal mismatch stress,
there is a possibility of increased dislocation density within the
matrix which leads to local stress and increasing strength of the
matrix and the composite. More than 50% improvement in yield
strength of A356 alloy was observed with only 2.0% (mass frac-
tions) nano-sized SiC particles [2].Traditional monolithic materials
are limitations in achieving their Mechanical properties such as
strength, stiffness, toughness and density. To overcome these diffi-
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Abstract. Energy is vital to the profitable growth of every nation and to stimulate new research. Only natural
resources can meet the growing energy demand in recent years, biodiesel has become very interested in the
energy as well as environmental advantages that it can be combined with mineral diesel fuel in any quantity.
The research focuses on the study of the replacement of diesel with a safflower methyl ester. The engine tests
shall be performed using the safflower methyl ester as fuel in the DI diesel engine. The combustion, emission and
performance characteristics were studied using alternative fuels and mixtures. Safflower Methyl Ester 80%
(SAME80) and SAME100 have high heat release rates. Nitrogen oxides were higher by about 50%, carbon
monoxide decreased by 10%, unburnt hydrocarbon was slightly higher and the thermal efficiency was higher
for the SAME than for diesel fuel.

1 Introduction

The use of powerful diesel engines needs help in the future,
as the fuel consumed is lower and potent greenhouse gases
such as carbon dioxide are substantially reduced (Antolin
et al., 2002). The growing use of diesel, huge trade flows
and environmental issues have led to developing nations
like India finding an environmentally friendly alternative
to diesel fuel. The country’s dependence on oil-rich coun-
tries is growing due to a highly accountable energy shortage
(Demirbas, 2007). It raises the country’s import bill. The
rise in the bill is a major concern for the lack of global trade
tools and the energy supply shortages are highly responsi-
ble. Petroleum products are commonly used by transport,
agriculture and industries. In the modernised agricultural
sector, it plays a crucial role (Dorado et al., 2003). The
eradication of Internal Combustion (IC) engines cannot
be achieved. To use current engines in an effective way,
alternative fuel is the solution and it must be obtainable
(Kinoshita et al., 2004). There have been some considera-
tions concerning the selection of suitable alternatives to
petroleum-based fuels. Several steps to encourage the
conservation of petroleum resources have been taken
(Murugan et al., 2008). These include improved refining
energy production and increased transport fuel efficiency.

Furthermore, the exhaust of the engine accumulates in
the air pollutants. To minimise the impact on the environ-
ment of exhaust gas emissions and the depletion of fossil
fuel reserves, alternative fuels are needed. Alternatives such
as fuel injector, transportation of fuel, storage and transmis-
sion should be compatible with the current engines (Schlick
et al., 1988).

Biofuels are typically more efficient than fossil-fuel
production, but their use can lead to reducing transporta-
tion pollution (Lesnik et al., 2020). In developing countries,
energy demand is projected to increase by 90% and about a
third of this energy will come from renewable energies,
including biofuels. The only alternative to fossil fuels avail-
able in the world is biofuel from extracted biomass (Vignesh
et al., 2021). Safflower methyl ester oils, on the other hand,
have been much favoured worldwide as edible raw material
for biodiesel processing. The Compression Ignition (CI), as
alternative fuel without motor modification due to high
viscosity and density, is not fed with clean biodiesel up to
100% (Soares and Rocha, 2018). However, it has been
shown that pure biodiesel can be used without significant
engine changes in diesel engines (Ozsezen and Canakci,
2011). Oil is a material that is largely suitable for the
generation of biomass fuel, particularly in oil-importing
countries all over the world, such as Turkey, as an alterna-
tive source of renewable energy.

In other words, the biodiesel fuel produced from
safflower oil, which is not consumed by people in this
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This paper reported the experimental testing of a triangular and conventional basin solar still (TBSS and CBSS). Solar basin and
absorber are made of glass and a polyethylene cover, respectively, with an area of 0.25m2. Square and triangular absorber with
the same area of 0.25m2 with square and triangular glass cover for condensation was fixed. Experimentations were conducted
during the month of December 2018, and different natural criteria such as intensity, wind speed, and surrounding ambient
temperatures were considered. Also, the modified model was compared to the CBSS on its performance and efficiency
characteristics. The experimental results also revealed that the temperature of the water inside the TBSS was higher as compared
with that of the CBSS. The daily yield obtained from CBSS and TBSS was found to be 2.7 and 3.2 kg/m2, respectively. Also, the
daily efficiency of the TBSS was improved by 11.36% than the CBSS.

1. Introduction

Renewables appear to be the one of the source which is
inexhaustible, clean, ecofriendly, and cost economic. Also, it
appears to be the competitive energy among the other nonre-
newable energy sources. Due to their abundance and its
potential to use in the globe, they differ from the use of fossil
fuel. Renewables will not even produce any kind of green-
house gases which normally affect the climate which includes
the reduction in annual rainfall and increased ambient tem-
perature [1–4].

The utilization of solar energy in the distillation process
appears to be an economical method to produce fresh water
[5–8]. Manokar et al. [9] reviewed the different types of
techniques employed in pyramidal solar still (PSS) for fresh
water improvement. The different heat exchange mecha-
nism employed in solar still for enhanced fresh water was
reviewed by Kabeel et al. [10]. Similarly, Sathyamurthy
et al. [11] surveyed the different geometries employed in
cover and absorber of solar still for enhanced yield. The fac-
tors that affect the performance of PSS with a triangular basin
and cover were experimentally studied by Sathyamurthy

Hindawi
International Journal of Photoenergy
Volume 2021, Article ID 6619138, 8 pages
https://doi.org/10.1155/2021/6619138



Experimental analysis on single and double basin single slope solar still
with energy storage material and external heater

M.D. Raj Kamal a, B. Parandhaman a, B. Madhu a, D. Magesh Babu a, Ravishankar Sathyamurthy b,⇑
aDepartment of Mechanical Engineering, Velammal Institute of Technology, Chennai, Tamil Nadu, India
bDepartment of Mechanical Engineering, KPR Institute of Engineering and Technology, Arasur 641407, Coimbatore, Tamil Nadu, India

a r t i c l e i n f o

Article history:
Received 29 October 2020
Received in revised form 9 November 2020
Accepted 10 December 2020
Available online xxxx

Keywords:
Double basin
Single basin
Electric heater
Distillate
Efficiency
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This work presents the experimental investigation on a single and double basin solar still equipped with
external heater in the lower basin with continuous circulation. The increased temperature of water with
the electric heater in the lower basin of solar still increased the temperature of water in the upper basin
while continuous evaporation from both the basin occurs. Similarly, the water temperature is increased
by 15% by solar radiation in the upper basin. The results of water produced from single basin and double
basin were observed as 2.74 and 5.78 kg/m2 day respectively whereas, the yield from double basin solar
still with electric heater is found as 6.72 kg/m2 day.
� 2021 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the International Confer-
ence on Technological Advancements in Materials Science and Manufacturing.

1. Introduction

Water is the most essential component for human to survive.
The amount of water available for drinking is depleting due to con-
tinuous extraction, increased ground water pollution, and climate
change. One of the feasible methods in getting fresh water is
through desalination process. Among which use of renewable
energy is the most emerging one as it uses ecofriendly energy
and available in low cost [1-11]. Patel et al. [12] used evacuated
tube solar collectors integrated to single and double basin solar
still for enhancing the productivity of distillate. Results showed
that the average improvement in the distillate by 13% compared
to solar still with single basin and evacuated tubes. Similarly, the
addition of evacuated tubes improved the distillate by 65% than
solar still without ETC. Hashim [13] used a different approach on
single slope solar still and modified it as a double basin solar still
and analysed the external mirror on distillate and efficiency. It
was reported that the solar still with double basin and external
mirror showed higher distillate output while compared to solar
still with single basin. Rajaseenivasan et al. [14] used a different
approach on double slope solar still on adding additional basin
on the top of solar still for enhancing the rate of condensed water.
Additionally, porous, energy storage and wick materials were
added to enhance the productivity. Results showed that distillate

produced was decreased on increased depth of water. Also, the
production of fresh water was increased by 85% using an additional
basin compared to single basin using mild steel scraps inside the
basin. This work presents the effect of external heater on fresh
water with continuous circulation on an experimental basis is
presented.

2. Experimental setup and procedure

Figs. 1 and 2 present schematic diagrams of the SB and DB solar
still with compartments used in this study. Two solar stills having
similar basin areas were constructed and tested at Mohamed
Sathak Engineering College, Tamil Nadu, India during the month
of March – May. The inner dimensions of both still were
0.5 m � 0.5 m. Lower basin area is 0.25 m2. The SB still basin was
made up of 1.4 mm thickness mild steel plate and height of the
basin is 18 cm. 4 mm thickness clear window class was used as
transparent cover and it placed over the iron frames of the basin.
It is placed 30� inclinations to the horizontal. The system has the
capability to collect distillates from two points (South and North).
The DB still consists of a lower and upper basin. Lower basin was
constructed as same as SB still and the upper basin was made of
4 mm clear window glass and the inclination is 30�. The height
of the upper basin is 14 cm. To separate the upper basin as differ-
ent compartment, 7 cm height of glass is used and it is fitted in the
glass cover using Silicon glue. Window glass of 4 mm thickness is
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Evaluating the Hardness
and Microstructural Analysis
of Reinforcing the Nano Silicon Carbide
and Nano Zirconium Oxide in Hybrid
Al6061 Metal Matrix Composite

V. Deepakaravind and P. Gopal

Abstract Aluminium alloy (Al6061) matrix composite is reinforcing of β phase
APS silicon carbide nanoparticle at scale range of 50 nm in the weight percentage
of 2% along with β phase APS zirconium oxide of nanoparticle at 45 nm scale range
in the weight % of 2.8, 3.0 and 3.2%. By progressing, the reinforcement element
is carried out using the stir casting method to form the hybrid aluminium-based
metal matrix nanocomposite samples. Microstructure and hardness properties are
analysed in fabricated aluminium-basedmetalmatrix nanocomposite samples. These
metal matrix nanocomposites are characterized by scanning electron microscope
(SEM). Hardness tests are carried out in order to identifying hardenability in the
aluminium-based metal matrix nanocomposite. The results revealed that Al metal
matrix nanocomposites are containing 2%of nano silicon carbide alongwith 3.2wt%
of nanoparticle of zirconium oxide (ZrO2) samples to improve the hardness strength
among the other samples of hybrid aluminium (Al6061)metalmatrix nanocomposite.

Keywords Aluminium (Al6061) · Aluminium metal matrix
nanocomposite(AMMNC) · Scanning electron microscope(SEM) · Zirconium
oxide(ZrO2) · Nano metre (nm)

1 Introduction

Advanced technology used for preparation of material with a familiar combina-
tion of properties, it could not be melted in the material, metal alloy, polymeric
and ceramics materials. Generally, a composite was defined as combination of
two or more similar and dissimilar materials to have a distinct interface between
elements. Resulting properties were larger than specific components constituents.
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Abstract: In the current work, attempt for enhancing the heat exchanger of the shell and tube by analyzing 

the various parameters. The heat exchanger is a device used to transfer heat between at least two fluids. In 

the different kinds of heat exchangers utilized in various industries, shell and tube heat exchangers are 

presumably the most adaptable and widely heat exchangers utilized in most industrial areas. Based on the 

relationship between different parameters such as tube velocity, overall heat transfer coefficient, mass flow 

rate, and pumping power, analysis is carried out. Results show that the tube velocity increases the overall 

heat transfer coefficient, total pressure drop and mass flow rate of water, Pumping Power, up to the certain 

limit and starts to decrease. So that the parameters can be optimized by conducting the experiments based 

on different input parameters. The parameters which influence the optimal result are researched and 

recommended. 

1. Introduction  

Sea water desalination is achieving extending thought of 

present-day technique makers, especially with the 

making demands that development, masses impact, 

inconsistent precipitation and ground water 

contamination on the delicate standard resources [1]. 

Low temperature thermal desalination is one system that 

uses the availability of a temperature incline between 

two water bodies [2], the oceans thermal gradient that 

depicts temperature variety over the significance of the 

oceans, to gain new water. The open heat slant between 

more intense surface water and colder significant 

seawater is utilized by streak evaporating [3].The Low-

Temperature Thermal Desalination (LTTD) plant runs 

on the rule of flash purifying by evaporating heat surface 

seawater in a chamber kept up under and therefore 

melting the subsequent fume in a condenser [4]. A Shell 

and Tube heat exchanger, in which 12oC remote ocean 

cold water streams inside cylinder group, was chosen 

considering its different points of interest, for example, 

low-pressure drop, multi-tube pass course of action, 

simple support and Rugged mechanical development 

[5]. The exchanger contains Cu-Nickel tubes encased 

inside a SS-304L shell in which fume streams. The 

cylinders are exposed to high vibrational bowing loads 

and destructive experts that may prompt cylinder 

disappointment [6]. Consumption can be relieved by 

picking the correct material for shell and cylinder packs 

though vibrations can be alleviated by proper structure 

against the disappointment of cylinders with the goal 

that stream actuated vibration is viewed as a basic piece 

of the heat plan [7]. Liquid flexible uncertainty, arbitrary 

excitation, vortex shedding or intermittent wake 

shedding, and acoustic reverberation bring about 

cylinder vibrations in shell-and-cylinder heat exchanger 

[8]. Among these excitation systems, the most serious 

vibration component is liquid versatile shakiness, which 

may cause tube harm following scarcely any long 

stretches of activity and striking because of stream 

choppiness causes almost no vibration, which causes 

tube divider diminishing, due to worrying, such reasons 

for vibration must be dodged [9]. For firmly single 

cylinder clusters with a pitch proportion of less than 2, 

the vortex shedding deteriorates into broadband 

ferocious vortexes bringing about tempestuous 

astounding [10]. Due to cross flow, choppiness 

increments in tube packages as the liquid streams over 

the cluster geometry and, in that capacity [11-12], the 

cylinders are exposed to tempestuous striking [13]. 

Shell and tube heat exchanger configuration can be 

optimized by changing the tube length which shows the 

impact of shell frequencies recurrence [14], tube 

characteristic recurrence, critical velocity, bundle cross 

flow,and vortex shedding proportion [15-16]. All the 

above investigations depend on an essential recurrence 
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