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Abstract
Eddy current testing (ECT) has been employed as a traditional non-destructive testing and evaluation (NDT&E) tool for
many years. It has developed from single frequency to multiple frequencies, and eventually to pulsed and swept-
frequency excitation. Recent progression of wireless power transfer (WPT) and flexible printed devices open
opportunities to address challenges of defect detection and reconstruction under complex geometric situations. In
this paper, a transmitter-receiver (Tx-Rx) flexible printed coil (FPC) array that uses the WPT approach featuring dual
resonance responses for the first time has been proposed. The dual resonance responses can provide multiple
parameters of samples, such as defect characteristics, lift-offs and material properties, while the flexible coil array
allows area mapping of complex structures. To validate the proposed approach, experimental investigations of a single
excitation coil with multiple receiving coils using the WPT principle were conducted on a curved pipe surface with a
natural dent defect. The FPC array has one single excitation coil and 16 receiving (Rx) coils, which are used to measure
the dent by using 21 C-scan points on the dedicated dent sample. The experimental data were then used for training
and evaluation of dual resonance responses in terms of multiple feature extraction, selection and fusion for
quantitative NDE. Four features, which include resonant magnitudes and principal components of the two resonant
areas, were investigated for mapping and reconstructing the defective dent through correlation analysis for feature
selection and feature fusion by deep learning. It shows that deep learning-based multiple feature fusion has
outstanding performance for 3D defect reconstruction of WPT-based FPC-ECT. This article is part of the theme issue
'Advanced electromagnetic non-destructive evaluation and smart monitoring'.

Author keywords
eddy current testing feature extraction flexible coil array resonant frequency selection and fusion

wireless power transfer

Indexed keywords

EMTREE medical
terms:

article correlation analysis deep learning excitation feature extraction

feature selection quantitative analysis

◅ Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

Philosophical transactions. Series A, Mathematical, physical, and engineering sciences
Volume 378, Issue 2182, 16 October 2020, Page 20190579

Daura, L.U.a,b Tian, G.a,c Yi, Q.a Sophian, A.d

a

b

c

  View additional affiliations

ISSN: ISSN: 14712962
Source Type: Source Type: Journal
Original language: Original language: English

DOI: DOI: 10.1098/rsta.2019.0579
PubMed ID: PubMed ID: 
Document Type: Document Type: Article
Publisher: Publisher: NLM (Medline)

32921233

PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

Cited by 0 documents

Inform me when this document
is cited in Scopus:

 

Related documents

Find more related documents in
Scopus based on:

❓  ▻View all metrics



Set citation alert ▻

 ▻Set citation feed

 ▻Authors  ▻Keywords

Brought to you by  INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA

 
 Search Sources Lists  ↗SciVal Create account Sign in

https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=%22Wireless+power+transfer-based+eddy+current+non-destructive+testing+using+a+flexible+printed+coil+array%22&st2=&sid=49a7b9d8d3e1acd5d16bc0a392295d9f&sot=b&sdt=b&sl=111&s=TITLE%28%22Wireless+power+transfer-based+eddy+current+non-destructive+testing+using+a+flexible+printed+coil+array%22%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1098%2frsta.2019.0579&locationID=1&categoryID=4&eid=2-s2.0-85090872418&issn=14712962&linkType=TemplateLinking&year=2020&zone=outwardlinks&origin=recordpage&dig=e5c67887c67adb3f4f2cc6b7d986b6de&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1098%2frsta.2019.0579&locationID=1&categoryID=4&eid=2-s2.0-85090872418&issn=14712962&linkType=ViewAtPublisher&year=2020&origin=recordpage&dig=0a0953bd62758ddbfbbec476c972a72b&recordRank=
https://www.scopus.com/sourceid/29784?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=57211484827&amp;eid=2-s2.0-85090872418
https://www.scopus.com/authid/detail.uri?authorId=7202950628&amp;eid=2-s2.0-85090872418
https://www.scopus.com/authid/detail.uri?authorId=57195720249&amp;eid=2-s2.0-85090872418
https://www.scopus.com/authid/detail.uri?authorId=6602966422&amp;eid=2-s2.0-85090872418
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fwww.ncbi.nlm.nih.gov%2fpubmed%2f32921233&locationID=1&categoryID=41&linkType=PubMedLinking&origin=recordpage&zone=journalDetails&dig=ebf59841e167ba17a8151908d600bd62
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85090872418&theme=plum-scopus-theme
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85090872418
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85090872418&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85090872418&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www.scopus.com/record/iium.edu.my
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
https://www.scopus.com/sources.uri?zone=TopNavBar&origin=recordpage
https://www.scopus.com/results/storedList.uri?listId=myDocList&origin=recordpage&zone=TopNavBar
https://www.scival.com/home
https://www.scopus.com/signin.uri?&origin=recordpage&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=recordpage&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=recordpage&zone=TopNavBar


9/21/2020 Scopus - Document details

https://www.scopus.com/record/display.uri?eid=2-s2.0-85090872418&origin=resultslist&sort=plf-f&src=s&st1=%22Wireless+power+transfer-base… 2/2

 1 of 1

 
© This record is sourced from MEDLINE/PubMed, a database of the U.S. National Library of Medicine

◅ Back to results  Top of page

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

⽇本語に切り替える
切换到简体中文

切換到繁體中文

Русский язык

Customer Service

Help

Contact us

 

Copyright © . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.
We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the

.

↗Terms and conditions ↗Privacy policy 

↗Elsevier B.V 

use of cookies

 

https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=%22Wireless+power+transfer-based+eddy+current+non-destructive+testing+using+a+flexible+printed+coil+array%22&st2=&sid=49a7b9d8d3e1acd5d16bc0a392295d9f&sot=b&sdt=b&sl=111&s=TITLE%28%22Wireless+power+transfer-based+eddy+current+non-destructive+testing+using+a+flexible+printed+coil+array%22%29&offset=1&origin=recordpage
https://www.elsevier.com/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactForm.uri?pageOrigin=footer
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/

