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Abstract v View references (6)

An algorithm has been developed for the simultaneous measurement of the fetal and maternal heart rates from the
maternal abdominal electrocardiogram during pregnancy and labor for fetal monitoring. The algorithm is based on
crosscorrelation, adaptive thresholding and statistical properties in the time domain. Hardware description language -
VHDL has been used to implement the algorithm for FPGA implementation. The design is synthesized and fitted into
Altera's Stratix EPIS10 using the Quartus lIplatform. Test case results showed an error percentage of around +0.3% and
+0.5% for the detection of maternal and fetal heart rate respectively. © 2005 IEEE.

SciVal Topic Prominence ©®
Topic:  Electrocardiograph | Signal Denoising | Heart Arrhythmia

Prominence percentile:  97.032 ®

Indexed keywords

Engineering
controlled terms:

CAdaptive aIgorithms) (Computer hardware description Ianguages> (Medical imaging)

CPatient monitoring) (Statistical methods) (Time domain analysis)

Engineering
uncontrolled terms:

(Altera's Stratix EPISIO) (Quartus IIpIatforms) (VHDL)

Engineering main

heading:

(Field programmable gate arrays (FPGA))

Create account

Signin

Metrics ®  View all metrics >

4 Citations in Scopus

40th percentile

¥

PlumX Metrics v

Usage, Captures, Mentions,
Social Media and Citations

beyond Scopus.

Cited by 4 documents

A low power mixed signal
correlator for power efficient
sound signature detection and
template matching

Habibi, M., Shakarami, M. ,
Khoddami, A.A.
(2017) Sensor Review

FPGA enhanced implementation
of ECG QRS complex detection
algorithm

Alouneh, S. , Al-Shayeji, M. ,
Abed, S.

(2015) International Journal of
Circuits, Systems and Signal
Processing

Real time electrocardiogram wave
peak detection algorithm and its
implementation on FPGA

Chatterjee, H.K. , Gupta, R.,
Mitra, M.

(2014) International Conference
on Control, Instrumentation,
Energy and Communication,
CIEC 2014

View all 4 citing documents

Inform me when this document
is cited in Scopus:

Set citation alert >

Set citation feed »

ISBN: 0769525040;978-076952504-4 Document Type: Conference Paper

SCO[SUer”ﬁybe ced&%égc&mg&&&&r;gage. We'd |ik¢df@&§:0ﬂiﬁi061ﬁputational Intelligence Society,European

Original language: English Society for Fuzzy Logic and Technology, EUFLAT,European Neural

Related documents

Hardware realization of an
efficient fetal QRS complex


https://www-scopus-com.ezproxy.um.edu.my/results/results.uri?sort=plf-f&src=s&st1=Fetal+QRS+Complex+Detection+Algorithm+for+FPGA&st2=&sid=9ff68c8f8d392bbd1c148a5564ae1201&sot=b&sdt=b&sl=53&s=TITLE%28Fetal+QRS+Complex+Detection+Algorithm+for+FPGA%29&offset=1&origin=recordpage
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=13806505800&amp;eid=2-s2.0-33847178370
mailto:ibrahimy@iiu.edu.my
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=6602752147&amp;eid=2-s2.0-33847178370
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=57189658861&amp;eid=2-s2.0-33847178370
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=13805642600&amp;eid=2-s2.0-33847178370
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=25823719200&amp;eid=2-s2.0-33847178370
https://www-scopus-com.ezproxy.um.edu.my/standard/help.uri?topic=12031
javascript:void(0)
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=citedby&eid=2-s2.0-85022186049&citeCnt=4&noHighlight=false&sort=plf-f&src=s&st1=Fetal+QRS+Complex+Detection+Algorithm+for+FPGA&st2=&sid=9ff68c8f8d392bbd1c148a5564ae1201&sot=b&sdt=b&sl=53&s=TITLE%28Fetal+QRS+Complex+Detection+Algorithm+for+FPGA%29&relpos=0
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=citedby&authorId=7004003895&zone=
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=citedby&authorId=56806836600&zone=
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=citedby&authorId=57194787363&zone=
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=citedby&eid=2-s2.0-84947060272&citeCnt=4&noHighlight=false&sort=plf-f&src=s&st1=Fetal+QRS+Complex+Detection+Algorithm+for+FPGA&st2=&sid=9ff68c8f8d392bbd1c148a5564ae1201&sot=b&sdt=b&sl=53&s=TITLE%28Fetal+QRS+Complex+Detection+Algorithm+for+FPGA%29&relpos=1
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=citedby&authorId=19639996100&zone=
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=citedby&authorId=36815767500&zone=
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=citedby&authorId=56265450500&zone=
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=citedby&eid=2-s2.0-84914692117&citeCnt=4&noHighlight=false&sort=plf-f&src=s&st1=Fetal+QRS+Complex+Detection+Algorithm+for+FPGA&st2=&sid=9ff68c8f8d392bbd1c148a5564ae1201&sot=b&sdt=b&sl=53&s=TITLE%28Fetal+QRS+Complex+Detection+Algorithm+for+FPGA%29&relpos=2
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=citedby&authorId=49963243100&zone=
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=citedby&authorId=55346909700&zone=
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=citedby&authorId=7006836249&zone=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-33847178370&src=s&origin=recordpage
https://www-scopus-com.ezproxy.um.edu.my/results/rss/handler.uri?citeEid=2-s2.0-33847178370
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-33744522404&citeCnt=4&noHighlight=false&sort=plf-f&src=s&st1=Fetal+QRS+Complex+Detection+Algorithm+for+FPGA&st2=&sid=9ff68c8f8d392bbd1c148a5564ae1201&sot=b&sdt=b&sl=53&s=TITLE%28Fetal+QRS+Complex+Detection+Algorithm+for+FPGA%29&relpos=0
https://www-scopus-com.ezproxy.um.edu.my/home.uri?zone=header&origin=recordpage
https://www-scopus-com.ezproxy.um.edu.my/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
https://www-scopus-com.ezproxy.um.edu.my/sources.uri?zone=TopNavBar&origin=recordpage
https://www-scopus-com.ezproxy.um.edu.my/results/storedList.uri?listId=myDocList&origin=recordpage&zone=TopNavBar
https://www.scival.com/home
https://www-scopus-com.ezproxy.um.edu.my/signin.uri?&origin=recordpage&zone=TopNavBar
https://www-scopus-com.ezproxy.um.edu.my/signin.uri?origin=recordpage&zone=TopNavBar
https://www-scopus-com.ezproxy.um.edu.my/signin.uri?origin=recordpage&zone=TopNavBar
https://www.surveygizmo.com/s3/5657420/Concept-session-recruitment-Document-details

Networks Society, ENNS,International Association for Fuzzy Set in
Management and,Japan Society for Fuzzy Theory and Intelligent

Informatics
References (6) View in search results format >
I Al Export (93 Print [ XE-mail [ Saveto PDF  Create bibliography

1 Freeman, R.K., Garite, T.)., Nageotte, M.P.
(2003) Fetal Heart Rate Monitoring. Cited 227 times.
Lippincott Williams & Wilkins: Philadelphia, USA

2 Crowe, J.A., Hayes-Gill, B.R., James, D.K.

Towards fetal heart rate monitoring at home using the abdominal fetal
electrocardiogram

(1996) Annual International Conference of the IEEE Engineering in Medicine and Biology -
Proceedings, (1), pp. 47-48. Cited 3 times.

3 Khamene, A.H., Negahdaripoure, S.
A new method for the extraction of fetal ECG from the composite abdominal signal

(2000) /EEE Transactions on Biomedical Engineering, 47 (4), pp. 507-516. Cited 154 times.
doi: 10.1109/10.828150

View at Publisher

1 4 ibrahimy, M.1., Ahmed, F., Mohd Ali, M.A., Zahedi, E.
Real-time signal processing for fetal heart rate monitoring

(2003) /EEE Transactions on Biomedical Engineering, 50 (2), pp. 258-262. Cited 78 times.
doi: 10.1109/TBME.2002.807642

View at Publisher

[]5 Pan, J., Tompkins, W.).
A Real-Time QRS Detection Algorithm

(1985) IEEE Transactions on Biomedical Engineering, BME-32 (3), pp. 230-236. Cited 3982 times.
doi: 10.1109/TBME.1985.325532

View at Publisher

[J 6 Azevedo, S., Longini, R.L.

Abdominal-Lead Fetal Electrocardiographic R-Wave Enhancement for Heart Rate
Determination

(1980) /EEE Transactions on Biomedical Engineering, BME-27 (5), pp. 255-260. Cited 43 times.
doi: 10.1109/TBME.1980.326631

View at Publisher

2. Ibrahimy, M.1.; Kulliyyah of Engineering, International Islamic University, Malaysia; email:ibrahimy@iiu.edu.my
© Copyright 2008 Elsevier B.V., All rights reserved.

¢ Backtoresults | 1 of 1 A Top of page

detection algorithm

Ibrahimy, M.I., Reaz, M.B.I. , Ali,
M.A.M.

(2006) WSEAS Transactions on
Circuits and Systems

Hardware approach of a novel
algorithm of r-peak detection for
the simultaneous measurement
of fetal and maternal heart rates
during pregnancy

Hasan, M.A., Mamun, M.,
Marufuzzaman, M.

(2012) Revue Roumaine des
Sciences Techniques Serie
Electrotechnique et Energetique

A novel technique for extraction
of FECG using multi stage
adaptive filtering

Swarnalatha, R., Prasad, D.V.
(2010) Journal of Applied
Sciences

View all related documents based
on references

Find more related documents in
Scopus based on:

Authors > Keywords »

Scopus will be redesigning this page. We'd like your opinion!


https://www-scopus-com.ezproxy.um.edu.my/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=1fa1e5a876c407ad1ae6985c3d6b60e8&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-33847178370%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-33847178370
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-33847178370&refeid=2-s2.0-0004083010&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?eid=2-s2.0-0030313752&origin=reflist&sort=plf-f&src=s&st1=Fetal+QRS+Complex+Detection+Algorithm+for+FPGA&st2=&sid=9ff68c8f8d392bbd1c148a5564ae1201&sot=b&sdt=b&sl=53&s=TITLE%28Fetal+QRS+Complex+Detection+Algorithm+for+FPGA%29&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-33847178370&refeid=2-s2.0-0030313752&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?eid=2-s2.0-0034069674&origin=reflist&sort=plf-f&src=s&st1=Fetal+QRS+Complex+Detection+Algorithm+for+FPGA&st2=&sid=9ff68c8f8d392bbd1c148a5564ae1201&sot=b&sdt=b&sl=53&s=TITLE%28Fetal+QRS+Complex+Detection+Algorithm+for+FPGA%29&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-33847178370&refeid=2-s2.0-0034069674&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2f10.828150&locationID=3&categoryID=4&eid=2-s2.0-0034069674&issn=00189294&linkType=ViewAtPublisher&year=2000&origin=reflist&dig=f6d64b858ad555a132b49d6dcb6040ee&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?eid=2-s2.0-0037297193&origin=reflist&sort=plf-f&src=s&st1=Fetal+QRS+Complex+Detection+Algorithm+for+FPGA&st2=&sid=9ff68c8f8d392bbd1c148a5564ae1201&sot=b&sdt=b&sl=53&s=TITLE%28Fetal+QRS+Complex+Detection+Algorithm+for+FPGA%29&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-33847178370&refeid=2-s2.0-0037297193&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fTBME.2002.807642&locationID=3&categoryID=4&eid=2-s2.0-0037297193&issn=00189294&linkType=ViewAtPublisher&year=2003&origin=reflist&dig=dcade73e11aa968224caf94d354812ae&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?eid=2-s2.0-0021892137&origin=reflist&sort=plf-f&src=s&st1=Fetal+QRS+Complex+Detection+Algorithm+for+FPGA&st2=&sid=9ff68c8f8d392bbd1c148a5564ae1201&sot=b&sdt=b&sl=53&s=TITLE%28Fetal+QRS+Complex+Detection+Algorithm+for+FPGA%29&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-33847178370&refeid=2-s2.0-0021892137&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fTBME.1985.325532&locationID=3&categoryID=4&eid=2-s2.0-0021892137&issn=15582531&linkType=ViewAtPublisher&year=1985&origin=reflist&dig=1efe221ce51ac4528f559a41365910df&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?eid=2-s2.0-0019231943&origin=reflist&sort=plf-f&src=s&st1=Fetal+QRS+Complex+Detection+Algorithm+for+FPGA&st2=&sid=9ff68c8f8d392bbd1c148a5564ae1201&sot=b&sdt=b&sl=53&s=TITLE%28Fetal+QRS+Complex+Detection+Algorithm+for+FPGA%29&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-33847178370&refeid=2-s2.0-0019231943&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fTBME.1980.326631&locationID=3&categoryID=4&eid=2-s2.0-0019231943&issn=15582531&linkType=ViewAtPublisher&year=1980&origin=reflist&dig=cb854d128e72c53c71495be6a4242d1d&recordRank=
mailto:ibrahimy@iiu.edu.my
https://www-scopus-com.ezproxy.um.edu.my/results/results.uri?sort=plf-f&src=s&st1=Fetal+QRS+Complex+Detection+Algorithm+for+FPGA&st2=&sid=9ff68c8f8d392bbd1c148a5564ae1201&sot=b&sdt=b&sl=53&s=TITLE%28Fetal+QRS+Complex+Detection+Algorithm+for+FPGA%29&offset=1&origin=recordpage
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-33744522404&citeCnt=4&noHighlight=false&sort=plf-f&src=s&st1=Fetal+QRS+Complex+Detection+Algorithm+for+FPGA&st2=&sid=9ff68c8f8d392bbd1c148a5564ae1201&sot=b&sdt=b&sl=53&s=TITLE%28Fetal+QRS+Complex+Detection+Algorithm+for+FPGA%29&relpos=0
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=13806505800&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=6602752147&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=6507416666&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84881295836&citeCnt=4&noHighlight=false&sort=plf-f&src=s&st1=Fetal+QRS+Complex+Detection+Algorithm+for+FPGA&st2=&sid=9ff68c8f8d392bbd1c148a5564ae1201&sot=b&sdt=b&sl=53&s=TITLE%28Fetal+QRS+Complex+Detection+Algorithm+for+FPGA%29&relpos=1
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=55057484600&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=6602752147&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=57205234835&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-76449089746&citeCnt=4&noHighlight=false&sort=plf-f&src=s&st1=Fetal+QRS+Complex+Detection+Algorithm+for+FPGA&st2=&sid=9ff68c8f8d392bbd1c148a5564ae1201&sot=b&sdt=b&sl=53&s=TITLE%28Fetal+QRS+Complex+Detection+Algorithm+for+FPGA%29&relpos=2
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=35796676000&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=25226043900&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-33847178370&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-33847178370&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-33847178370&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www.surveygizmo.com/s3/5657420/Concept-session-recruitment-Document-details

