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Number of research papers per teachers in the 
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S.No. Title of paper 
Name of the 

author/s 
Name of journal 

Link landing to the paper 
(article) / 

Link to the Journal website 

UGC CARE 
list/Scopus

/Web of 
Science/ 

other 
CSE 

1 
A survey on Depp 

Learning Algorithm for 
IoT security 

Mr. S. Rajarajan 

International Journal 
of Sciencetific 
Research and 

Engieering 
Development 

https://ijsred.com/volume6/is
sue3/IJSRED-V6I3P100.pdf / 

https://ijsred.com 
Other 

2 
Artificial Intelligence in 

Gaming 
Ms. S. Abikayil 

Aarthi 

Journal Of Emerging 
Trends and Novel 

Research 

https://rjpn.org/jetnr/viewp
aperforall.php?paper=JETNR
2401015 / https://rjpn.org 

Other 

3 
AutoMI and Automated 

Machine Learning 
Pipelines 

Ms. S. Abikayil 
Aarthi 

International Journal 
of Research 

Publication and 
Reviews 

https://ijrpr.com/uploads/V
5ISSUE4/IJRPR26104.pdf / 

https://ijrpr.com 

Other 

4 Lung Disease Detection 
Using Deep Learning’ 

Ms. S. Abikayil 
Aarthi 

International 
Research Journal of 

Modernization in 
Engineering 

Technology and 
Science 

https://www.irjmets.com/u
ploadedfiles/paper//issue_5
_may_2024/58364/final/fin_

irjmets1717257680.pdf / 
https://www.irjmets.com 

Other 

5 
Sign Language 

Interpreter using 
Machine Language 

Ms. S. Abikayil 
Aarthi 

International 
Research Journal of 

Modernization in 
Engineering 

Technology and 
Science 

https://www.irjmets.com/u
ploadedfiles/paper/issue_5_
may_2024/58353/final/fin_i

rjmets1717240099.pdf / 
https://www.irjmets.com 

Other 

6 

A Survey of enabling 
secure and scalable 

heart care data 
exchange through 

Distributed Computing 

Ms. S. Abikayil 
Aarthi 

International Journal 
for Science and 

Advance Research In 
Technology(IJSART) 

https://ijsart.com/public/st
orage/paper/pdf/IJSARTV9I

1073423.pdf / 
https://ijsart.com 

Other 

7 

Fault Data Aggregator 
Recovery Process in 

wireless Sensor 
Networks 

Ms. K. Abinaya 

International Journal 
of Applied 

Engineering 
Research 

https://www.researchgate.n
et/publication/288433869_F
ault_data_aggregator_recove
ry_process_in_wireless_senso

r_networks / 
https://www.ripublication.c

om/ijaer.htm 

Other 

8 
Bitcoin Price 

Prediction Using 
Machine Learning 

Dr. S. Kannan 
Ms.M. Kavitha 

International 
Research Journal of 

Modernization in 
Engineering Tech... 
&Science(IRJMETS) 

https://www.irjmets.com/u
ploadedfiles/paper/issue_5_
may_2024/58363/final/fin_i

rjmets1717430457.pdf / 
https://www.irjmets.com 

Other 

https://ijsred.com/volume6/issue3/IJSRED-V6I3P100.pdf%20/
https://ijsred.com/volume6/issue3/IJSRED-V6I3P100.pdf%20/
https://rjpn.org/jetnr/viewpaperforall.php?paper=JETNR2401015
https://rjpn.org/jetnr/viewpaperforall.php?paper=JETNR2401015
https://rjpn.org/jetnr/viewpaperforall.php?paper=JETNR2401015
https://ijrpr.com/uploads/V5ISSUE4/IJRPR26104.pdf%20/
https://ijrpr.com/uploads/V5ISSUE4/IJRPR26104.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58364/final/fin_irjmets1717257680.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58364/final/fin_irjmets1717257680.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58364/final/fin_irjmets1717257680.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58364/final/fin_irjmets1717257680.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58353/final/fin_irjmets1717240099.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58353/final/fin_irjmets1717240099.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58353/final/fin_irjmets1717240099.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58353/final/fin_irjmets1717240099.pdf%20/
https://ijsart.com/public/storage/paper/pdf/IJSARTV9I1073423.pdf%20/
https://ijsart.com/public/storage/paper/pdf/IJSARTV9I1073423.pdf%20/
https://ijsart.com/public/storage/paper/pdf/IJSARTV9I1073423.pdf%20/
https://www.researchgate.net/publication/288433869_Fault_data_aggregator_recovery_process_in_wireless_sensor_networks
https://www.researchgate.net/publication/288433869_Fault_data_aggregator_recovery_process_in_wireless_sensor_networks
https://www.researchgate.net/publication/288433869_Fault_data_aggregator_recovery_process_in_wireless_sensor_networks
https://www.researchgate.net/publication/288433869_Fault_data_aggregator_recovery_process_in_wireless_sensor_networks
https://www.researchgate.net/publication/288433869_Fault_data_aggregator_recovery_process_in_wireless_sensor_networks
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58363/final/fin_irjmets1717430457.pdf
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58363/final/fin_irjmets1717430457.pdf
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58363/final/fin_irjmets1717430457.pdf
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58363/final/fin_irjmets1717430457.pdf


3 
 

9 Online Supermarket 
System Using QR Scan 

Ms.T.Sindhu, Dr. 
S.M.Uma 

International 
Research Journal of 

Modernization in 
Engineering 

Technology and 
Science(IRJMETS) 

https://www.ijert.org/resea
rch/online-supermarket-

system-using-qr-scan-
IJERTCONV11IS03023.pdf / 

https://www.ijert.org 

Other 

10 

NATURAL DISASTER 
ANALYSIS AND 

CLASSIFICATION 
USING MACHINE 

LEARNING 

Dr.K.Abhirami 
,Ms.D.Mangalambi

gai 

International 
Research Journal of 

Modernization in 
Engineering 

Technology and 
Science(IRJMETS) 

https://www.irjmets.com/u
ploadedfiles/paper/issue_5_
may_2024/58356/final/fin_i

rjmets1717669819.pdf / 
https://www.irjmets.com 

Other 

11 

KINGS STUDENT 
APPLICATION USING 

ADVANCED 
TECHNIQUES 

Ms.S.Puvaneswari 
,Ms.R.Sugantha 

Lakshmi 

International 
Research Journal of 

Modernization in 
Engineering 

Technology and 
Science(IRJMETS) 

https://www.irjmets.com/u
ploadedfiles/paper//issue_5
_may_2024/58359/final/fin_

irjmets1717257225.pdf / 
https://www.irjmets.com 

Other 

12 

MULTIPLE DISEASE 
PREDICTION SYSTEM 

USING MACHINE 
LEARNING 

Mr.S.Rajarajan, 
Ms.S.Puvaneswari 

International 
Research Journal of 

Modernization in 
Engineering 

Technology and 
Science(IRJMETS) 

https://www.irjmets.com/u
ploadedfiles/paper//issue_3
_march_2023/35252/final/fi
n_irjmets1680589001.pdf / 
https://www.irjmets.com 

Other 

13 
AI BASED SMART 

VIDEO PLAYER USING 
FACE RECOGNITION 

Ms.B.Bavithra, 
Ms.S.Puvaneswari 

International 
Research Journal of 

Modernization in 
Engineering 

Technology and 
Science(IRJMETS) 

https://www.irjmets.com/u
ploadedfiles/paper//issue_5
_may_2024/58358/final/fin_

irjmets1717257313.pdf / 
https://www.irjmets.com 

Other 

14 

CYBER BULLYING 
DETECTION ON 

SOCIAL MEDIA USING 
MACHINE LEARNING 

Ms.S.Sugantha 
Lakshmi, 

Mr.M.Arun 

International 
Research Journal of 

Modernization in 
Engineering 

Technology and 
Science(IRJMETS) 

https://www.irjmets.com/u
ploadedfiles/paper//issue_5
_may_2024/58365/final/fin_

irjmets1717256925.pdf / 
https://www.irjmets.com 

Other 

15 
IOT Based Home 

automation Timer and 
Sensor 

Ms.N.Dhamayandh
i , Ms.B.Bavithra 

International 
Research Journal of 

Modernization in 
Engineering 

Technology and 
Science(IRJMETS) 

https://www.irjmets.com/u
ploadedfiles/paper//issue_5
_may_2024/58360/final/fin_

irjmets1717316184.pdf / 
https://www.irjmets.com 

Other 

16 

AN IMPROVED 
MENTAL HEALTH 

PREDICTION USING 
MACHINE LEARNING 

Ms.D.Mangalambi
gai ,Mr.S.Rajarajan 

International 
Research Journal of 

Modernization in 
Engineering 

Technology and 
Science(IRJMETS) 

https://www.irjmets.com/u
ploadedfiles/paper//issue_5
_may_2024/58368/final/fin_

irjmets1717670008.pdf / 
https://www.irjmets.com 

Other 

17 
SOFTWARE DEFECT 
PREDICTION USING 

RFC 

Ms.B.Sangeetha, 
Ms.M.Vidhya 

 
International 

Research Journal of 
Modernization in 

Engineering 
Technology and 

Science(IRJMETS) 
 

https://www.irjmets.com/u
ploadedfiles/paper//issue_5
_may_2024/58354/final/fin_

irjmets1717256833.pdf / 
https://www.irjmets.com 

Other 

https://www.ijert.org/research/online-supermarket-system-using-qr-scan-IJERTCONV11IS03023.pdf
https://www.ijert.org/research/online-supermarket-system-using-qr-scan-IJERTCONV11IS03023.pdf
https://www.ijert.org/research/online-supermarket-system-using-qr-scan-IJERTCONV11IS03023.pdf
https://www.ijert.org/research/online-supermarket-system-using-qr-scan-IJERTCONV11IS03023.pdf
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58356/final/fin_irjmets1717669819.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58356/final/fin_irjmets1717669819.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58356/final/fin_irjmets1717669819.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58356/final/fin_irjmets1717669819.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58359/final/fin_irjmets1717257225.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58359/final/fin_irjmets1717257225.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58359/final/fin_irjmets1717257225.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58359/final/fin_irjmets1717257225.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_3_march_2023/35252/final/fin_irjmets1680589001.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_3_march_2023/35252/final/fin_irjmets1680589001.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_3_march_2023/35252/final/fin_irjmets1680589001.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_3_march_2023/35252/final/fin_irjmets1680589001.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58358/final/fin_irjmets1717257313.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58358/final/fin_irjmets1717257313.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58358/final/fin_irjmets1717257313.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58358/final/fin_irjmets1717257313.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58365/final/fin_irjmets1717256925.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58365/final/fin_irjmets1717256925.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58365/final/fin_irjmets1717256925.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58365/final/fin_irjmets1717256925.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58360/final/fin_irjmets1717316184.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58360/final/fin_irjmets1717316184.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58360/final/fin_irjmets1717316184.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58360/final/fin_irjmets1717316184.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58368/final/fin_irjmets1717670008.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58368/final/fin_irjmets1717670008.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58368/final/fin_irjmets1717670008.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58368/final/fin_irjmets1717670008.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58354/final/fin_irjmets1717256833.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58354/final/fin_irjmets1717256833.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58354/final/fin_irjmets1717256833.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58354/final/fin_irjmets1717256833.pdf%20/
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18 

ONLINE 
SUPERMARKET 

SYSTEM USING QR 
SCAN 

Dr. S. M. Uma 
Ms.T.Sindhu 

International 
Research Journal of 

Modernization in 
Engineering 

Technology and 
Science(IRJMETS) 

https://www.irjmets.com/u
ploadedfiles/paper//issue_5
_may_2024/58362/final/fin_

irjmets1717316343.pdf / 
https://www.irjmets.com 

Other 

ECE 

19 

Intrusion detection in 
big data environment 

using hybrid deep 
learning algorithm 

(VAE-CNN) 

Dr.S.Kannan 
Intelligent & 

Fuzzy Systems 

https://www.researchgate.net/
publication/373697576_Intrusi
on_detection_in_bigdata_envir
onment_using_hybrid_deep_le
arning_algorithm_VAE-CNN / 

https://www.researchgate.net/
journal/Journal-of-Intelligent-

Fuzzy-Systems-1875-8967 

Scopus 

20 

Metaheuristic 
Optimization Based 

Energy Aware 
Clustering Scheme for 

Wireless Sensor 
Networks 

Dr.S.Kannan 
Ad Hoc & Sensor 

Wireless 
Networks, 

https://www.oldcitypublishing.co

m/journals/ahswn-home/ahswn-
issue-contents/ahswn-volume-

58-number-3-4-2024/21705-2/ / 

https://journals.sfu.ca/ahswn/ind
ex.php/ahswn 

SAE 

21 

A Novel Machine 
Learning –based Model 

for Network Attack 
Detection in Cyber 

Security Using Big Data 

Dr.S.Kannan 

Journal of 
Environmental 
Protection and 

Ecology 

https://scibulcom.net/en/articl
e/i7hpmjgrJXixFSSp0HqL / 

https://scibulcom.net/en/journ
al/1311-5065 

SAE 

22 

Texture-driven super-
resolution of 

ultrasound images 
using optimized deep 

learning model 

Dr.S.Kannan 
The Imaging 

Science Journal, 

https://www.tandfonline.com/doi
/full/10.1080/13682199.2023.22

18224 / 
https://www.tandfonline.com/jou

rnals/yims20 

SAE 

23 

Unique Secure 
Cracking with Efficient 
Path Detection Routing 

Technique 

Dr.S.Kannan 

Journal of 
Environmental 
Protection and 

Ecology 

https://www.irjmets.com/uplo
adedfiles/paper//issue_10_oct
ober_2023/45227/final/fin_irj

mets1698238770.pdf / 
https://scibulcom.net/en/journ

al/1311-5065 

SAE 

24 

Improvement of life 
time for wireless body 
sensor networks using 
optimal clustering and 

routing protocol 

Dr.S.Kannan 
Journal of 

Intelligent & 
Fuzzy Systems 

https://content.iospress.com/ar
ticles/journal-of-intelligent-and-

fuzzy-systems/ifs221172 / 

https://www.researchgate.net
/journal/Journal-of-Intelligent-

Fuzzy-Systems-1875-8967 

SAE 

25 

Localization Accuracy 
in Wireless Sensor 

Networks using 
Machine Learning 
Predective models 

S.Ramarajan, 
A.Parrivallal 

International 
Journal of 
Research 

Publications and 
Reviews 

https://ijrpr.com/uploads/V
5ISSUE5/IJRPR28383.pdf / 

https://www.ijrpr.com/callf
p.php 

Others 

EEE 

26 

Micro Wind Power 
Generation Based on 

SEPIC  
Converter 

N. Priya, D. Mercy 
and P. 

Narasimman 

 
International 

Journal of 
Multidisciplinary 

Research 
Transactions 

 

https://www.ijmrt.in/paper
s/Priya%20et%20al%20wit

h%20DoI.pdf / 
https://www.ijmrt.in 

Others 

https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58362/final/fin_irjmets1717316343.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58362/final/fin_irjmets1717316343.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58362/final/fin_irjmets1717316343.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_5_may_2024/58362/final/fin_irjmets1717316343.pdf%20/
https://www.researchgate.net/publication/373697576_Intrusion_detection_in_bigdata_environment_using_hybrid_deep_learning_algorithm_VAE-CNN%20/
https://www.researchgate.net/publication/373697576_Intrusion_detection_in_bigdata_environment_using_hybrid_deep_learning_algorithm_VAE-CNN%20/
https://www.researchgate.net/publication/373697576_Intrusion_detection_in_bigdata_environment_using_hybrid_deep_learning_algorithm_VAE-CNN%20/
https://www.researchgate.net/publication/373697576_Intrusion_detection_in_bigdata_environment_using_hybrid_deep_learning_algorithm_VAE-CNN%20/
https://www.researchgate.net/publication/373697576_Intrusion_detection_in_bigdata_environment_using_hybrid_deep_learning_algorithm_VAE-CNN%20/
https://www.oldcitypublishing.com/journals/ahswn-home/ahswn-issue-contents/ahswn-volume-58-number-3-4-2024/21705-2/
https://www.oldcitypublishing.com/journals/ahswn-home/ahswn-issue-contents/ahswn-volume-58-number-3-4-2024/21705-2/
https://www.oldcitypublishing.com/journals/ahswn-home/ahswn-issue-contents/ahswn-volume-58-number-3-4-2024/21705-2/
https://www.oldcitypublishing.com/journals/ahswn-home/ahswn-issue-contents/ahswn-volume-58-number-3-4-2024/21705-2/
https://scibulcom.net/en/article/i7hpmjgrJXixFSSp0HqL%20/
https://scibulcom.net/en/article/i7hpmjgrJXixFSSp0HqL%20/
https://www.tandfonline.com/doi/full/10.1080/13682199.2023.2218224%20/
https://www.tandfonline.com/doi/full/10.1080/13682199.2023.2218224%20/
https://www.tandfonline.com/doi/full/10.1080/13682199.2023.2218224%20/
https://www.irjmets.com/uploadedfiles/paper/issue_10_october_2023/45227/final/fin_irjmets1698238770.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_10_october_2023/45227/final/fin_irjmets1698238770.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_10_october_2023/45227/final/fin_irjmets1698238770.pdf%20/
https://www.irjmets.com/uploadedfiles/paper/issue_10_october_2023/45227/final/fin_irjmets1698238770.pdf%20/
https://content.iospress.com/articles/journal-of-intelligent-and-fuzzy-systems/ifs221172%20/
https://content.iospress.com/articles/journal-of-intelligent-and-fuzzy-systems/ifs221172%20/
https://content.iospress.com/articles/journal-of-intelligent-and-fuzzy-systems/ifs221172%20/
https://ijrpr.com/uploads/V5ISSUE5/IJRPR28383.pdf%20/
https://ijrpr.com/uploads/V5ISSUE5/IJRPR28383.pdf%20/
https://www.ijmrt.in/papers/Priya%20et%20al%20with%20DoI.pdf
https://www.ijmrt.in/papers/Priya%20et%20al%20with%20DoI.pdf
https://www.ijmrt.in/papers/Priya%20et%20al%20with%20DoI.pdf
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27 

Design and 
Implementation of 

Optimized Controller  
Tuning of a Real Time 

Coupled Spherical 
Tank Process  

used in Process 
Industries 

D. Mercy, N. Priya, 
and P. 

Narasimman 

International 
Journal of 

Multidisciplinary 
Research 

Transactions 

https://www.ijmrt.in/paper
s/Mercy%20et%20al%20wit

h%20DoI.pdf / 
https://www.ijmrt.in 

Others 

28 

A review on partial 
discharge diagnosis in 

cables: Theory, 
techniques, and trends 

Suganya 
Govindarajan, 

Adolfo Morales, 
Jorge Alfredo 

Ardila-Rey, 
Narasimman 

Purushothaman 

Measurement 

https://www.sciencedirect.c
om/science/article/pii/S026

3224123004463 / 
https://www.sciencedirect.c

om/journal/measurement 

Scopus 

29 

Study of PD Signatures 
in Transformer using 
Impulse Voltage by 

Holo Hilbert Spectral 
Analysis 

Harimurugan 
Devarajan, 

Suganya 
Govindarajan, 
Jorge Alfredo 

Ardila-Rey, 
Swaminathan 
Venkatraman, 
Narasimman 

Purushothaman 

IEEE Transactions 
on 

Instrumentation 
and Measurement 

https://ieeexplore.ieee.org/a
bstract/document/1019827

6 / 
https://ieeexplore.ieee.org/x
pl/RecentIssue.jsp?punumbe

r=19 

Scopus 

30 

A novel E-nose system 
for the characterization 

of dissolved gases in 
dielectric oils 

Jorge Alfredo 
Ardila-Rey, Matías 

Patricio Cerda-
Luna, Carlos 

Beltran Muñoz, 
Bruno 

Albuquerque de 
Castro, Suganya 

Govindarajan 

IEEE Transactions 
on 

Instrumentation 
and Measurement 

https://ieeexplore.ieee.org/a
bstract/document/1022556

3 / 
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Intrusion detection in big data environment 

using hybrid deep learning algorithm 

(VAE-CNN) 
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Abstr act . In Lhe internet era . billio ns o f dev ices are connened w the nerv. ork generates large ,olurne of dara and the 

generation rate increase, expo nen tiall y every day. As the data increases. the chances for c, ber attackers IO e"ploit the d:Jt.:i 

inc rea,e > which resul l.5 into numerous security threal.5 w organi 1..ations and ne1v.ork. Fast and accurate derection o f aa:acks 

in hr g data environmen t 1; difficult due 10 rl.5 vol ume and variety and ~elocil"\ O,er a decade. numerou., anack de,n· 11 0 n 

system , are devel oped using machi ne learning. However. most of the traditi onal detection s~ stems cannot recognize cbe 

a11ack type~ specilicaJly whi ch red uces the detec ti on performances and network performance-< . Thus. the m=ion de,.:-.:-uo n 

model pre~e nted in thi s research which incorporates deep ,ariational au to-encoder and con, ·oluuonal neunl nerv. on. to 

detect intrus ions . Experimenta tion.s using benchmark da.ra.se1 ,alidated the propo..ed model bener performam:·es o, er existin~ 

machine learn ing tech niq ues like log ist ic regress ion. random forest. e~treme gradient boosong . k-nearest neighbor. and ;.eli

sca lablc heuri stic ani lic ia l neural ne1v. o rk alg nmhms using accurac, . recall. precision. and F I-score . The propos-.-"CI model 

outperform, with a max imum prec ision of 97.48 'k. Recall of 99 .52 c-c. F l -score of 98A9'c and accurac, of 98 .65,._ o,·er 

conventi onal intru sion detection algori thms. 

Keyword s: Big data . intrusions. denial of service. intru sion detection sys tem. deep learrung. auto encoder. cD n, olu tio nJ.! 

neural network 

1. Introduction 

The rapid technolog ical development and uti 

lization of sman de vices creates mass ive digital 

in formation and these massive data are col lectivel y 

rermed as big data . Large complex structured and 

unstruc tured data generated every day and aJl these 

data need to be ana lyzed in short du ration. Orga

nizations make use of thi s big data to obtai n faster 

deci sions to improve the operations. Other than 

indiv idual organizations. various communiti es like 

government age ncies . indu stries [I. 2] . academicians 

[3] make use of thi s big data. Researchers pay more 

"Correspond ing author. R.G. Golu la. Department of Informa

tion Technology. E.G .S. Pillay Engineering College. Nagap at!J· 

nam. 61 1002. Indra. E-mail : rgoki la I 702@gmail com. 

ISS N 1064- I 246/S35 .00 © 2023 - IOS Press . Al l rigbl.5 reser"ed . 

attenti on on bigdara and numerous methodologies are 

prese nred 10 mine the useful infonnauon irom lan?e 

volume HJ. Ho\,e,er. anahz.in!? such bi!? data usi~o 

conventional data processi~g application; is qui te di[ 
ficul t. The big data charactenstics such as ,0lume. 

, e locity. varie~. and ,·eraciry refe r t0 e,;rreme size of 

the data. di\'erse ~ources. speed and truth or oriciaal

ity. Due to lhese c haracteristics anaJ , -z.i n!? bi!? darn is 

quite chaJ !enging process. Though the bi-g d;ra aml

ysis possesse s numerous research opportunities. the 

major facror lhat need to be focused 1s its securif\ . 

From simp le data managemenr appl ications m criti 

cal biomedical applications required se<:uri~ fucmrs 

[5]. As lhe size of rbe data increases. the sp:ice for 

intrusions or cyberanacks are huge ,, h.ich affects the 

data security and pri,·ac). Big dara nOl onl ~ increa;;ed 
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Ab stract. The ··tnremet of Things·· ( loT) is widely used. computer networks are expand ing 

quickly. and there are a ton of relevant applicarions. so cyber security has recently received a 

lot of anent:ion in terms of current securi ty concerns. The cyber-uni verse is expanding quickly 

and steadily. which has led to an increase in software development. data processing, cyber 

security breaches. and the complexity of defensive tactics . Big data mining meth ods and 

curring-edge m achine learning techniques wil l be the most effective for use in this chal lenge, 

taking into account the scale and complexity of the cyber-universe. to forecast brand-new 

anacks. This is because conYentionaJ machine learning (ML) techniques are ineffective 

agains1 the cyber securi ty problems of toda y. ··Denial of service" (DoS) and "distributed 

denial of senice·· (DDoS) assaults are the most often reponed attacks against IoT systems. 

This research examines machine learning-based IoT-based DoS attack detection . Hence, in 

this paper. " 'e propose a ··Self-sc alable Heuristic Arlificia l Neural Network ''(SH-ANN) for 

detecting the attacks in the network. Ini tially. the big data are collected and preprocessed 

using decimal scaling normalization. The fearures are extrac ted using the Restri cted 

Bol tzmann Machine (RBM) . Grey-wolf optimizer- based feature selection teclmique is 

adopted for selecting the appropriate features . The 5iiggestedSH-ANN effectively classifies 

the arrack based on the features selected. The proposed system is compared with traditiona l 

methodologies co prove the efficacy of our system. 

Ke:,·words: cyber security. Big da ta mining. machine learning. Denial of Service (DoS). Self

scalable Heuristic AITi ficial Neural Network (SH -ANN). Restricted Boltzmann Machine 

(RBi\1). Grey-wolf optimizer-based feature selection. 
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~~~:~~~1paring to the additional medical imaging modalities, the low resolution . (L_R) wi
th 

poor quality images are obtained beca use of natural intrinsic imaging charactenSt 'cs. We 

proposed a novel deep learning- based super-reso lution of ultrasound images that are 

tex-ture-driven. In this study, Convolutional Neural Networks (CNNs) are used to speed up 

the process to increase the image quality. Additionally, the Dwarf Mongoose Optimization 

(DMO) method is used to adjust the parameters of CNN thereby improving the quali ty of 

the image reso lutions. The textures of the super-resolution images are examined with the 

Histogram of Oriented Gradients (HOG). The experimental works are handled using python 

software. Super-resolu tion per second and PSNR/dB values fo r the proposed model are 

0.289 and 42.340, respectively. Thi s model also offers FSO, GMSD, MAD, and MSSIM va lues 

of 0.97 12, 0.013, 0.9802, and 0.983 2 which is relatively higher than the existing techniques. 
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dwarf mongoose 
optimization 

Introduction 

Image enhancement is the most often utilized tech

nique in d ig ital image process ing. It is an active topic 

of resea rch because of the various computer vi sion

based applications [1 ]. The ab ility of computer vi sion 

to ident ify patterns in images, such as those from X

ray, CT, and MRI scan s, has the potential to help phys

icians make quicker and more accurate d iagnoses of a 

w ide ran ge of diseas es. Deep lea rning-enabled sol

utions in th is fi eld rely on neural network models 

that have been trained to cla ss ify medical images. 

Recent image process ing is constant ly expanding in 

m edical domains for vari ous d iagnostic assessments. 

The investigation of t he patien t's health status is criti

cal. Various t ypes of medical imagery are used in cl ini

cal diag nostics. General medical pictures are made up 

of various difficult sections (2]. To si mplify the issues 

caused by varying CAD degrees, appropriate pre-p ro

cessing m odels are requi red. 

Due to insufficient lighting, medica l images lack t he 

fine deta ils requ ired for accu ra te cla ss ifi ca tion. When a 

cl inical d iagnosis is made, a difficult task is set [3]. Mag

net ic resona nce imag ing (MRI), chest X-rays, computer

ized tomog raphy (CT) scans, and others are exa mples 

of several sorts of medical images. Object boundary 

information and p ixel intensity variations across 

various reg ions are important factors in categorization 

[4] . To improve the overall quality of the medical image 

for feature vi sibility and cl inica l measurement, contrast 

enhancement is a key consideration in any subjective 

CONTACT 5. Kannan e kannans555.egs@gmail.com 

© 2023 The Royal Photogr aph,c Society 

assessment of image quali ty. Due to its low cost and 

non-invas ive calculations, ultrasound images have 

started to play a larger ro le in recent years in terms 

of medical diagnostic evaluations. How ever, it cannot 

be employed in many real-time app lications due to 

its image quality rest rictions [SJ. Med ica l images of 

relatively low resolutions (LR) were created due to 

technical constraints, and these images did not t rans

mit enoug h information to eva luate aberran t ent ities . 

When compared to all other medical im aging modal

ities, such as computed tomography (CT), m ag netic 

resonance imaging (M RI), and X-ray, ultrasound 

images show low-resolution (LR) fi nd ings [6] . 

Additi ona ll y, the dynamic artifacts b ro ught on by 

the movement of sound waves du ring t he scanning 

proced ure also affect US images. Applying t he appro

priate image-enhancing techniques and increa sing 

the input image resol ut ion is essential fo r a great er 

class ifica tion rate [7] . The most pop ular techn iq ue fo r 

obtaining h ig her resolution (HR) images from lower 

reso lution (LR) images is super-resolution (SR) . Super

reso lution is mostly used to improve t he quality of a 

low-resolut ion image by util izing a high-reso lut ion 

counterpart. In order to create an output image that 

can d isclose finer features that were not visible in 

any of t he orig inal low-resolution photog rap hs, the 

super-resolu t ion research firs t combined the infor

mation content of several low-resolution images. 

A signifi cant reconstruction quality, such as high

frequ ency preservation, may be achieved by texture 
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Abstract. Medica l advancements are being made in orun to e., 

penetrati on of Wireless Sensor Network s (WSN) can aiJ Joctor·, , 

medications accordingly. la recen t times, several people ha, c: pern , ,, 

life to keep alteri ng this body enhancement as well as it is require11 :o 

of the Wireless Body Sensors. Transmiss ion loss and route lnss an , 

and minimizes its bfe span. Thi s research propose~ opti m~I clu~l 

of wireless body sensor networks . Initi all y, the data is co llected fr 

Glow-wom1 Swarm Optimization (GSO) and the Fruit- Ay 11·chniq1 

selected with the help of GSO that minimizes the energ) , 11s u11 ,, 

the best path is ident ified by the FFO using the fi tness val ue that 1 

Since hybrid technology is used bere, lbe routing accump .. ,11.:J i 

model has im proved the sensor li fe tenn (95 sec / whi le cu1, pJ.rt'. u 11 

ACO wi th FFO (77 sec ), GA with FFO (76 sec), and LEA< , I (68 

Keywords: Wireless sensor network, body semors, cl u~Lcr1111,, mu 

1. Introduction 

In Wireless Sensor Network (WSN), each node 

requires a control source, transceiver, and even micnJ 

sensors also governed through the application scor e 

While WSNs composes of certain intui ting station , 

like automated and distributed stations, then it c:J.n h1· 

distinctive that these are quali fied as sensing nodn 

For the perseverance of finding the defects in a promp1 

period and for posing the exemplar swing, a dissec-
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. ifespan of mankind. In the medical fie ld, the 

·nosing patients accurately and prescribing the 

:ants such as face makers and it is threatening to 

s a system in place to improve the perfonnance 

,rtant elements that wi ll drag the banery energy 

. path selection protocol to enhance the lifetime 

body sensor through a cl usteri ng method cal led 

cd to fi nd the best path. Here. the cluster head is 

J I as enhances the Lifetime of WBSN. Further. 

J wi th in the nodes on the bas is of the distance . 

be better. The resul ts reveal that the proposed 

.- ex isting methods li ke PSO with FFO (78 sec) , 

thm fo r 500 nodes . 

• ol. glow-wom1 swarm optimization 

, N's which is called Wireless Body Sensor 

WBSNs) is utilized. Th is type of WBSNs 

and accumulates dynamic insignia data 

rrom numerous persistent sources before 

uped with specialized measuring equip

.1 as body temperature, blood pressure, and 

s results in decreasing the price of medical 

ong time. 
1surement device which is coupled to sen

' bio-medical) is then methodically located. 

d the sensed data to a base station that is 

1e incarnation, where the core depot is sub-

1rogress the data for the sink node. Thus, 

1thered is furthered for the destination to 
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A B S T R A C T 

Accurate localization is essential for many applications in wireless sensor networks (WSNs), yet it is often challenged by various sources of error. In this paper, we 

propose a novel approach to enhance localization accuracy by integrating machine learning techniques for error prediction. We present a framework that leverages 

historical sensor data and localization estimates to train predictive models capable of forecasting localization error. Through comprehensive feature engineering 

and model training, our approach aims to capture and mitigate the impact of error sources such as signal interference and environmental changes. We evaluate the 

performance of our predictive models using rigorous validation metrics and demonstrate their effectiveness in improving localization accuracy in diverse WSN 

environments. Our findings suggest that integrating machine learning for error prediction holds promise for achieving more reliable localization in WSNs, thus 

paving the way for enhanced performance in various real-world applications. 

Keywords: WSN, machine learning, localization error, error prediction 

1. Introduction 

Wireless Sensor Networks (WSNs) have emerged as a key enabling technology for a wide range of applications, including environmental monitoring, 

healthcare, smart cities, and industrial automation. In WSNs, accurate localization of sensor nodes plays a crucial role in facilitating tasks such as target 

tracking, event detection, and data fusion [1]. However, achieving precise localization in dynamic and often harsh environments is a challenging task due 

to various sources of error, including signal attenuation, multipath propagation, and environmental interference. 

Traditional localization techniques in WSNs rely on geometric principles and signal propagation characteristics to estimate the positions of sensor nodes. 

These techniques, such as triangulation and trilateration, often provide satisfactory accuracy under ideal conditions but are prone to significant errors in 

practical scenarios. Factors such as signal attenuation, non-line-of-sight (NLOS) propagation, and environmental dynamics can introduce uncertainties 

that degrade the accuracy of localization estimates [2-4]. 

To address these challenges and improve localization accuracy, there is a growing interest in integrating machine learning techniques with traditional 

localization methods. Machine learning offers the potential to learn complex patterns and relationships from data, thereby enabling more robust and 

adaptive localization models. By leveraging historical sensor measurements and localization data, machine learning algorithms can predict and 

compensate for localization errors, leading to enhanced accuracy and reliability in WSNs[5]. 

In this paper, we present a novel approach to enhancing localization accuracy in WSNs by integrating machine learning for error prediction. Our approach 

builds upon existing localization techniques and extends them by incorporating predictive models capable of forecasting localization errors. We propose 

a comprehensive framework that encompasses data collection, feature engineering, model training, and evaluation to develop accurate and robust 

predictive models for localization error [6]. 

The remainder of this paper is organized as follows: Section 2 provides a review of related work in localization techniques, error analysis, and machine 

learning applications in WSNs. Section 3 describes the methodology and framework proposed for integrating machine learning with error prediction in 

WSN localization. Section 4 presents experimental results and performance evaluation of the proposed approach. Finally, Section 5 concludes the paper 

with a discussion of findings, limitations, and future research directions. Through this work, we aim to contribute to the advancement of localization 

techniques in WSNs and facilitate the deployment of reliable and accurate WSN systems in diverse application domains. 
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Abstract 

Sustainable energy sources are those that derive from the environment and are renewable. As 

an alternative to fossil fuels, it is clean. Power outages rise in tandem with rising energy demand. 

Therefore, constant loads can be supplied by renewable energy sources. This article suggested 

a system which uses wind energy because it is a very clean source of energy and produces no 

pollution when in use. The proposed micro wind energy battery storage uses batteries to store 

energy after it is produced at a cheap cost and maintain power quality. The regulated active and 

reactive power in the grid is exchanged, and the power quality is maintained, using the 

suggested micro wind energy conversion system with battery energy storage. The generated 

micro-wind energy can be harvested in conditions of changing wind speed and stored in the 

batteries during periods of low energy demand. By injecting or absorbing reactive power, the 

battery storage system and micro-wind energy generating system (μWEGS) will synthesis the 

output waveform and enable the true power flow required by the load.  In the event of a grid 

breakdown, the system can also be used as a stand-alone system with an uninterrupted power 

source. In order to show the findings, this study deals with the simulation and implementation 

of DC to DC converters, such as SEPIC converters, in micro wind power generating systems. 

Keywords: μWEGS, SEPIC converters. 
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Abstract 

This paper proposes the optimized controller tuning for a real time coupled spherical tank 

process used in various process industries like chemical industries, waste water treatment plant, 

petrochemical industries, etc. In all process industries spherical tank process plays a vital role 

in each stages of the process. Spherical Tank has a uniformly stressed strong and complex 

structure used in various process industries. The varying diameter of Spherical Tank makes the 

process complicated and becomes a nonlinear system; this nonlinearity can be overcome by 

including the optimized tuning of a PID controller. The Particle Swarm Optimization (PSO) 

provides better results for process industries in-terms of easy storage, complete maintenance 

free operation, effective cleaning, and high stability output. The effectiveness of the Spherical 

Tank Process used in process industries is analysed based on optimized controller tuning and 

the performance is verified using the error criteria and by the time domain analysis. The 

optimized PSO tuning method provides enhanced time domain specifications, smooth response 

curve and minimized error compared to other controller tuning methods. The results are 

analysed using Matlab software. 

Keywords: PID Controller, PSO, Nonlinear Process, Spherical tank process, Matlab. 

 

33



Measurement 216 (2023) 112882

Available online 28 April 2023
0263-2241/© 2023 Elsevier Ltd. All rights reserved.

Contents lists available at ScienceDirect

Measurement

journal homepage: www.elsevier.com/locate/measurement

A review on partial discharge diagnosis in cables: Theory, techniques, and
trends✩
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A B S T R A C T

Power cables, the most critical component of the power system, must be extremely reliable in order to avoid
revenue losses due to premature failure. The dielectric properties of cable insulation may deteriorate due to
ageing phenomena, which may have a negative impact on the polymer materials used for insulation. Therefore,
the early detection of such depletion, and the severity of degradation while the equipment is in operation,
aids in the avoidance of a total failure. Partial discharge (PD) detection and analysis have been adopted as
a predictive test to characterize and assess the state of electric cables in advance. This review provides an
in-depth discussion of the reactions that occur in the insulation system of the cables. Moreover, this paper
presents a comprehensive review of the state-of-the art of various PD detection techniques regarding sensor
types. The drawbacks and challenges of different PD measurement techniques have been elaborated. Following
that, the numerous PD localization methods are discussed, as well as the necessity of computational intelligence
approaches and their pros and cons. Last but not least, the authors provide a deep insight into the theoretical
and practical implications of deep learning in PD localization, as well as recommendations for future research
directions. This review will provide valuable insights and act as a starting point for researchers to lead the
development of more efficient approaches for diagnosing PD in the cable.

1. Introduction

Cables have a significant impact on the overall power network’s
reliability and accessibility, as cable failures nearly invariably result
in catastrophic losses. Condition monitoring inspections and tests can
be used to assess the extent of ageing deterioration in cables [1].
Cable insulation must be in excellent working conditions with no
outages in order to assure continuity. The majority of the electrical
problems that happen in the 21st century are likely to be caused
by insulation deterioration. Partial discharges (PD) are regarded as
one of the most reliable indicators of potential discharging of weak
areas in cable insulation, which may ultimately result in cable system
collapse [2]. Most high voltage equipment that was installed in the
1950s and 1960s has reached the end of its useful life [3]. A solid
scientific foundation is provided by PD measurements for insulation
assessments, allowing asset managers to make well-informed decisions
about whether to replace outdated assets or prolong their useful lives.

✩ The authors would like to express their appreciation to National Research and Development Agency (ANID) for the support received through the projects
Fondecyt regular 1230135 and Fondef ID22I10153.
∗ Corresponding author.
E-mail addresses: suganyasaravanan46@gmail.com (S. Govindarajan), adolfo.morales@sansano.usm.cl (A. Morales), jorge.ardila@usm.cl (J.A. Ardila-Rey),

narasimman.eee@kingsengg.edu.in (N. Purushothaman).

As a result, detecting, locating, and recognizing PD at an early stage is
crucial for maintenance [4].

The detection and continuous assessment of PD information may
give significant insight into the state of the insulation. Polymeric in-
sulating materials such as cross-linked polyethylene (XLPE) have been
reported to completely degrade within a few days following the emer-
gence of PD [5]. As a result, numerous researchers continue to in-
vestigate the relationship between PD and the life span of insulating
materials [6–8]. But establishing such a quantifiable link is challenging.
To effectively categorize the degree of discharge activity, the discharges
must first be recognized and located. The intensity of discharge activity
may be influenced by physical aspects of the defect, namely, the type
of discharge (internal or surface discharge, corona or electrical trees),
as well as other parameters such as the size and orientation of the void
and electric field stress [9].
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Study of PD Signatures in Transformer Using
Impulse Voltage by Holo-Hilbert

Spectral Analysis
Harimurugan Devarajan , Senior Member, IEEE, Suganya Govindarajan , Member, IEEE,

Jorge Alfredo Ardila-Rey , Member, IEEE, Swaminathan Venkatraman , and Narasimman Purushothaman

Abstract— Partial discharge (PD) detection under impulse
voltage excitation is becoming increasingly important due to
its high sensitivity in examining the insulation integrity. Assess-
ing the potential weaknesses at the early stages helps in the
maintenance of the transformer. In this context, Holo-Hilbert
spectral analysis (HHSA) is proposed for a detailed assessment
of PD signatures obtained during a lightning impulse (LI)
test to locate the region of occurrence of PD in the trans-
former winding. The experiments are carried out on a 315-kVA,
11-kV/433-V transformer at different voltage levels, up to 50%
of the basic impulse insulation level under laboratory conditions.
Two PD setups: corona PD in air and corona PD in oil, are
developed and used between different tappings of the transformer
winding to inject PD. Laboratory experiments are carried out for
1) different voltage levels and 2) different gap distances between
the electrodes and HHSA spectrum have been reported for the
first time. The results obtained are compared with the traditional
time–frequency techniques. The results reveal that the proposed
HHSA can be used for identifying the region of occurrence of
PD in the vicinity of transformer winding.

Index Terms— Holo-Hilbert spectral analysis (HHSA),
impulse test, partial discharge (PD), time–frequency analysis,
transformers.

I. INTRODUCTION

MONITORING insulation condition in transformers is
crucial to prevent failure and ensure reliable operation

by detecting early signs of degradation. The insulation of
the transformer undergoes a lot of stress over its working
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life due to electrical, mechanical, thermal, and environmen-
tal factors, which finally cause insulation degradation [1].
Partial discharge (PD) activity, as described by IEC 60270,
is a clear sign of insulation deterioration inside the transformer
and frequently marks the beginning of the aging process
in transformer insulation. Faults such as PD need to be
monitored, and corrective action has to be taken at the early
stage. These faults may seriously harm the transformer over a
period of time [2]. Hence, PD detection and localization are
of great assistance in condition monitoring, as they reveal the
early signs of a potentially rapid deterioration that can lead to
a catastrophic failure [3].

PD analysis by ac voltage has been widely utilized as
the diagnostic method to detect insulation defects and has
been the subject of extensive investigation by a number of
researchers [4], [5], [6]. In fact, in addition to the impacts of
dc and ac voltages, impulse voltage can have an influence
on electrical equipment. The IEC 60060-3 standard states
that PD diagnostic under the impulse withstand voltage has
practical use in identifying concealed flaws and achieving safe
operation [7], [8]. When the equipment is subjected to the
impulse stress, the applied voltage will be the superposition
of an ac and impulse voltage. As a result, the insulation
properties differ from those under ac voltage alone [9]. How-
ever, the study of PD diagnosis with impulse voltage through
computational analysis is still in its infancy. This research’s
objective is to examine the properties of PD in transformers
under superimposed pulsed voltage, as well as the practical
feasibility of locating PD using time–frequency analysis.

PD behavior during an impulse excitation has a stochastic
characteristic [2]. The detection of major failure in power
transformers during impulse tests has never been an issue but
is rather difficult when only a minor failure, say a sparkover
between adjacent coils or turns, lasting for a few microseconds
occurs [10]. By adopting a time–frequency domain perspec-
tive, it becomes possible to detect frequency bands in the
spectrum that are susceptible to resonance. Over a decade,
several time–frequency-based techniques for PD analysis have
been proposed by researchers. The application of wavelet
analysis for PD detection is reported in [11]. Wavelet transform
is used for the extraction of useful information from the PD
signal; however, it largely depends on the choice of basis
function, wavelet threshold, and the decomposition levels.
The amplitude and the pulse shape of PD signals can vary
depending on the discharge mechanism and the characteristics
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A Novel E-Nose System for the Characterization
of Dissolved Gases in Dielectric Oils

Jorge Alfredo Ardila-Rey , Member, IEEE, Matías Patricio Cerda-Luna , Carlos Beltran Muñoz ,
Bruno Albuquerque de Castro , Senior Member, IEEE, and Suganya Govindarajan , Member, IEEE

Abstract— The electricity sector heavily relies on oil-filled
electricity equipment, particularly power transformers, which
are critical and costly components in power generation and
transmission systems. However, concerns arise as many of these
assets have surpassed their useful life or are nearing the end of
it. For this reason, the monitoring and diagnosis of failures in
liquid insulation systems play an important role when it comes
to extending the life of these pieces of equipment. In its current
state, the measurement systems used to capture and quantify the
evolution of gases have limitations hindering their widespread
use in routine measurements. These limitations have forced a
large part of the research and development efforts to focus on
developing and proposing new forms of measurement that can be
applied without any type of technical-economic restriction and
still provide a much more accurate diagnosis of the failure. This
article introduces a novel system that utilizes an electronic nose
(E-nose) equipped with eight metal oxide semiconductor (MOS)-
type gas sensors to measure dissolved gases in liquid insulation
systems. The obtained results validate the system’s exceptional
performance in differentiating mineral oil samples based on
the type and concentration of the predominant gases. This
innovative approach shows great promise for routine monitoring
and diagnosis, offering an efficient and cost-effective solution.
Additionally, it exhibits significant potential for widespread
implementation and provides a reliable means of assessing the
condition of liquid insulation systems in various electrical assets.

Index Terms— Dielectric oils, dissolved gas analysis (DGA),
electronic nose (E-nose) system, power transformer.

I. INTRODUCTION

REGARDING the power generation transmission and dis-
tribution systems, the oil-immersed transformer is one of

the most relevant electrical assets in economic and operational
terms. Its main function is the transference of electrical energy
from one circuit to another in an efficient, reliable, and safe
manner, increasing or decreasing the voltage [1], [2]. Opera-
tionally, this equipment is designed to work uninterruptedly for
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several decades, however, the inevitable presence of thermal
and/or electrical degradation mechanisms can trigger different
types of failures that, over time, will prematurely compromise
the operation of the equipment and therefore the stability of
the system or the electrical network [1], [2], [3], [4].

In oil-immersed transformers, the main insulation system
is the dielectric oil deposited in the transformer tank, which
bathes the active parts of the asset and other types of
solid cellulose-based insulation such as paper or cardboard.
Dielectric oil is characterized by having a high dielectric
strength, which is very useful when minimizing electrical
disruptions such as corona discharges or electric arcs that are
normally generated in equipment operating at high voltage [5],
[6], [7], [8]. Additionally, this fluid has a very good rate of
heat transfer compared to other types of insulation.

Unfortunately, in the presence of a failure, even if incipient,
the liquid insulation systems begin to suffer a slow decomposi-
tion process along with a series of complex chemical reactions
that produce different types of gases; such gases totally or
partially dissolve in the oil, reducing the dielectric properties
of the fluid [4], [6]. It is important to note that the presence of a
failure within the fluid will generate different amounts of gases
depending on the origin and type of failure, since the energy
produced in each case will have a different way of destroying
the molecular bonds of the medium where it acts [6], [8], [9],
[10], [11]. Likewise, the solid or cellulose insulation in the
equipment can also degrade in different ways depending on
the severity of the anomaly, also contributing to the process
of gas generation [6].

As documented in different studies [4], [5], [6], [7], [8], [9],
[10], [11], [12], [13], [14], [15], [16], [17], [18], [19], [20],
the main and most relevant gases generated through the
decomposition of a dielectric oil include hydrogen (H2),
methane (CH4), acetylene (C2H2), ethylene (C2H4), and
ethane (C2H6) [4], [8], [9], [10], [11], [12], [19], [20].

Dissolved gas analysis (DGA) is currently one of
the most frequently used tools in the maintenance
processes to monitor and identify early-stage failures in
transformers [3], [4], [5], [6]. Through different measurement
technologies such as gas chromatography (GC), photoacoustic
spectroscopy (PAS), solid-state (IC), thermal conductivity
detector (TCD), nondispersive infrared (NDIR), infrared (IR),
near infrared (NIR), Fourier transform infrared (FTIR),
fuel cell (FC), micro-electronic sensor, or electrochemical
cell [8], [9], it is possible to accurately identify the type
and content of the gases dissolved in the oil. Additionally,
for the interpretation, diagnosis, and evolution of a failure,

1557-9662 © 2023 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission.
See https://www.ieee.org/publications/rights/index.html for more information.

Authorized licensed use limited to: Universidad Tecnica Federico Santa Maria. Downloaded on April 15,2024 at 07:21:44 UTC from IEEE Xplore.  Restrictions apply. 36

https://orcid.org/0000-0001-8811-2274
https://orcid.org/0000-0003-4429-2124
https://orcid.org/0009-0007-2954-0149
https://orcid.org/0000-0003-4581-1459
https://orcid.org/0000-0003-3776-367X


37



Optimization of Electric Discharge 
Machining(EDM) process parameters using Grey 

Relational Analysis(GRA) for Incoloy 800HT  
Arunkumar Ganesan 
Assistant Professor 

Dept.of Mechanical Engineering  
P.R.Engineering College 

Thanjavur,India 
garun5001@gmail.com 

 
A.Abiyuth 
UG Student 

Dept.of Mechanical Engineering  
P.R.Engineering College 

Thanjavur,India 
 
 

S.Nelson Raja 
Assistant Professor 

Dept.of Mechanical Engineering  
Kings College of Engineering 

Pudukkottai ,India 
 
 

A.Arsath Sathick 
UG Student 

Dept.of Mechanical Engineering  
PRIST Deemed To Be University 

Thanjavur,India 
 

Abstract  Optimization is techniques used in 
manufacturing condition to developed manufacturing process 
and important for manufacturing industries to get high 
quality of product at lower price. This paper investigate to 
optimized the various process parameters like pulse ON time, 
current and voltage in Electric discharge Machining(EDM) 
using L9 orthogonal array, To identify the variations in 
performance characteristic such as Material Removal Rate 
(MRR), Radial Over Cut(ROC) and Surface Roughness(SR) 
were calculated based on these experiments. White light 
spectroscopy was used to calculated the Surface Roughness of 
the machined surface of the Incoloy 800HT, these output 
values were optimized using Grey Relational Analysis(GRA) 
method. The preference values were obtained after the 
optimization processes. The readings for the experiment 
which had the highest preference value was selected as the 
optimized value. 

Keywords  EDM, Incoloy 800HT,GRA, White light 
spectroscopy. 

I. INTRODUCTION  

The quality of a product is the main factor for showing 
growth of a company. The quality of the product mainly 
depends upon the material and process parameters. Incoloy 
800,800H and 800HT is an austenitic iron-nickel-based 
super alloy that has good strength and high temperature [1]. 
For the ease of machining hard-to-machine materials with 
complex shapes, non-conventional machining processes are 
more capable than conventional machining [2]. 
Optimization technique plays a vital role to increase the 
quality of the product [3]. Incoloy 800HT will not become 
embrittled even after long periods of usage in the 1200-
1600° F range where many stainless steels become brittle. 
Excellent cold forming characteristics typically associated 
with the nickel-chromium alloys are exhibited with 800HT. 
When cold formed extensively the grain size produces a 

800HT can be welded by the common techniques used on 

stainless steels. Hence, many authors have presented their 
works on the optimisation of process parameters for various 
machining processes. It have done EDM process 
optimization with multiple performance characteristics 
based on orthogonal array with grey relational analysis for 
Titanium grades with brass electrode[4]. The process of dry 
EDM with tubular copper tool electrode and mild steel 
work-piece [5]. The experiments was conducted according 
to L9 orthogonal array. It was concluded that current was 
the most significant factor on ultimate tensile strength and 
pressure for impact energy [6]. 
Grey relational analysis (GRA) has been used by many 
researchers for machining processes which include electric 
discharge machining [7], chemical mechanical polishing 
[8], determining condition of tool in turning [9], side 
milling [10], and flank milling [11] to analyse the 
performance of diamond tool carbide inserts in dry turning 
[12], and optimization of parameters in drilling [13]. 
The objective of this paper is to determine the optimal 
levels of the process parameters for Electric-Discharge 
Machining process. This work was done with Incoloy 
800HT grade as work piece material and copper as tool 
electrode. The process parameters such as current, voltage 
and pulse ON time were optimized with the considerations 
of multiple performance characteristics such as material 
removal rate, radial over cut and surface roughness value on 
the work material. The experimental results are presented 

and discussed. 
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Abstract: Diesel vehicles are similar to gasoline vehicles because they both use internal combustion engines. One difference is 
that diesel engines have a compression-ignited injection system rather than the spark-ignited system used by most gasoline 
vehicles. In recent years, the acceptance of fatty acid methyl esters (biodiesel) as a substitute to petroleum diesel has rapidly 
grown in India. The raw materials for biodiesel production in this country mainly include traditional seed oils and used frying 
oils. In the search for new low-cost alternative feed stocks for biodiesel production, this study emphasizes the evaluation of 
lemon grassoil. The experimental results showed that the oil content of Lemon grass were remarkably high (45%). The main 
emphasis has been laid on optimum production of biodiesel from Lemongrass Oil then using the biodiesel blends with diesel 
studying the comparative characteristics and engine performance and the blends made from the biodiesel with diesel. The oil 
was chemically converted via an alkaline transesterification reaction with methanol to methyl esters, with a yield nearly 97.5 
wt.%. All of the measured properties of the produced biodiesel met the current quality requirements. Oils were esterifying (butyl 
esters) before blending with pure diesel in the ratio of 4:96, 8:92, 12:80 by volume. Pure diesel was used as control. Initially the 
properties of the lemongrass Oil blends were determined density, viscosity, dynamic viscosity, flashes point, fire point and 
calorific value. An assessment of engine performance brake power (BP), brake specific fuel consumption (BSFC), brake thermal 
efficiency (BTE) etc., was carried out for pure diesel and the oil blends. However, lemongrass oil at 12% blend with diesel gave 
best performance as compared to other blends 
Keywords: lemongrass oil, Transesterification, Methyl esters, Esterifying. 

I. INTRODUCTION
Diesel engines work by compressing only air, or air plus residualcombustion gases from the exhaust (known as exhaust gas
recirculation,  Air is inducted into the chamber during the intake stroke, and compressed during the compression 
stroke. This increases the air temperature inside the cylinder so that atomised diesel fuel injected into the combustion chamber 
ignites. With the fuel beinginjected into the air just before combustion, the dispersion of the fuel is uneven; this iscalled a
heterogeneous air-fuel mixture. The torque a diesel engine produces is controlled by manipulating the air-fuel ratio  instead of 
throttling the intake air, the diesel engine relies on altering the amount of fuel that is injected, and the air-fuel ratio is usually high. 
The diesel engine has the highest thermal efficiency (engine efficiency) of any practical internal or external combustion engine 
due to its very high expansion ratio and inherent lean burn which enables heat dissipation by the excess air. A small efficiency 
loss is also avoided compared with non-direct-injection gasoline engines since unburned fuel is not present during valve overlap 
and therefore no fuel goes directly from the intake/injection to the exhaust. Low-speed diesel engines (as used in ships and other 
applications where overall engine weight is relatively unimportant) can reach effective efficiencies of up to 55%.The combined 
cycle gas turbine (Brayton and Rankin cycle) is a combustion engine that is more efficient than a diesel engine, but it is, due 
to its mass and dimensions, unsuited for vehicles, watercraft, or aircraft. The world‘s largest diesel engines put in service are 
14-cylinder, two-stroke marine diesel engines; they produce a peak power of almost 100 MW each. 
Diesel engines may be designed with either two-stroke or four-stroke combustion cycles. They were originally used as a more 
efficient replacement for stationary steam engines. Since the 1910s, they have been used in submarines and ships. Use in 
locomotives, buses, trucks, heavy equipment, agricultural equipment and electricity generation plants followed later. In the 1930s, 
they slowly began to be used in a few automobiles. Since the 1970s energy crisis, demand for higher fuel efficiency has resulted in 
most major automakers, at some point, offering diesel-powered models, even in very small cars.  
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Abstract: For use as a renewable fuel in diesel engines, the current experimental study investigates the extensive potential of a 
unique biodiesel in the form of tamarind seed oil. Given its widespread availability at almost no cost, improved sustainability, 
and environmental friendliness, it is a desirable candidate for widespread use in diesel engines in a nation like India. Through 
the transesterification process, tamarind seed yields Tamarind Seed Methyl Ester (TSME), and Jojoba Seed Methyl Ester an 
effective potential fuel. Tamarind Seed Methyl Ester and Jojoba Seed Methyl Ester with diesel fuel are mixed in volumetric 
proportions to create different biodiesel blends like TJME 10, TJME 20, TJME 30, TJME 40 and TJME 50. Experimental 
evaluation and comparisons between the physio-chemical characteristics of tamarind and Jojoba seed methyl ester blends, and 
diesel fuel were conducted. 
To investigate the performance, emissions, and combustion characteristics of a diesel engine, experiments were conducted on a 
four-stroke, single cylinder, water cooled, direct injection diesel engine that was fueled with diesel fuel and various tamarind 
seed biodiesel blends, such as TJME10, TJME20, TJME30, TJME 40 and TJME 50, at a rated speed of 1500 rpm from no load 
to full load operating conditions. The following parameters were assessed in engine, carbon monoxide, hydrocarbons, and oxides 
of nitrogen, smoke opacity, heat release rate, brake thermal efficiency, and brake-specific fuel consumption. This testing phase 
enabled the identification of the tamarind biodiesel mix, TJME 20, whose performance is equivalent to diesel. Additionally, the 
findings showed that improved ignition characteristics, reduced CO and HC emissions, and a considerable reduction in smoke 
among the other tested fuels, emissions. However, there was a little rise in the nitrogen oxides and specific fuel consumption.
The focus of this project's second phase was on how the characteristics of diesel engines running on TJME 20 biodiesel blends 
were affected by various oxygenated fuel additives acting as ignition enhancers. For this investigation, oxygenated gasoline 
additive were taken into consideration at varying amounts (5% and 10%) on a volume basis. Due to their greater stability, low 
viscosity, faster ignition rate, and rich inherent oxygen content, they were mostly employed to improve the qualities of biodiesel 
to a significant level. This results in the clean burning of fuels in the combustion chamber. According to the results of the trial, 
TSME20 with I-Pentanol fuel additive produced better performance, combustion characteristics, and lower tailpipe emissions 
than the other fuels that were put to the test. 
 Enhanced air-fuel mixing, better oxidation, a higher surface area to volume ratio that led to a higher brake thermal efficiency 
for the TJME20 with I-pentanol blend at 36.25% was 1.9% higher than the TJME20 at peak load condition, as well as 
significant decreases in carbon monoxide, hydrocarbon, and smoke emissions are just a few of the benefits that the immersed I-
Pentanol in the tamarind seed oil blends exhibit. 
According to the experimental findings, tamarind and jojoba seed biodiesel has the potential to be a significant source of 
alternative fuel due to its improved combustion and higher heat release rates, as well as a significant improvement in brake 
thermal efficiency and a significant decrease in harmful pollutants like carbon monoxide, hydrocarbons, and smoke. In addition 
to lowering pollutants, it will also help distributed power generation in areas where such seeds are widely produced. Last but not 
least, tamarind seed biodiesel is a feasible and potentially useful alternative fuel for partially or entirely replacing diesel in diesel 
engines in the interest of energy sustainability and the environment. 
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