EINDHOVEN
e UNIVERSITY OF
TECHNOLOGY

Contactless Neonatal ECG & Respiration

Citation for published version (APA):

Serteyn, A. A. M., Meftah, M., Vullings, R., Atallah, N. L., Osagiator, A., Schellekens, M., Bambang Oetomo, S.,
& Bergmans, J. W. M. (2014). Contactless Neonatal ECG & Respiration. Poster session presented at 8th
Biomedica Summit, 17-18 June 2014 Maastricht, The Netherlands, Maasttricht, Netherlands.

Document status and date:
Published: 01/01/2014

Document Version:
Accepted manuscript including changes made at the peer-review stage

Please check the document version of this publication:

* A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOl to the publisher's website.

* The final author version and the galley proof are versions of the publication after peer review.

* The final published version features the final layout of the paper including the volume, issue and page
numbers.

Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
* You may not further distribute the material or use it for any profit-making activity or commercial gain
* You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:

openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 04. Oct. 2023


https://research.tue.nl/en/publications/c2148f0e-5a63-44d4-b9c3-2cadaf793705

Contactless Neonatal ECG

~

& Respiration

A. Serteyn, M. Meftah, R. Vullings, L. Atallah, A.Osagiator,
M. Schellekens, S. Bambang Oetomo and J.W.M. Bergmans

Data collection

15 neonates from the Iintensive and medium care units
of the Maxima Medical Center; 68 hours of recordings.

Motivation

Capacitive sensors can record an ECG and respiratory
signal through clothing, which iIs a more comfortable

alternative to the adhesive electrodes for the fragile
neonates In the ICU and their parents.

Sensors In
the mattress:

Technology

A textile ground electrode and an array of 8
capacitive sensors are Integrated In the
Incubator mattress to measure the
electrocardiogram (ECG). An imperceptible
current (1uV, 1kHz) is injected through the
body and used to observe the coupling
strength of the sensors over time.
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Signal processing

ECG: The best channels are selected based on the
Injection current and weighted according to their position
on the mattress surface and added to obtain the
vectorcardiogram (VCG). Specific projections of the
VCG can provide the 3 Einthoven leads or be used for
iImproved R-peak detection and heart rate (HR)
computation.

Respiration: The amplitude variations of the measured
Injection current correspond to the distance changes
between the body and sensor surface, I.e. It correlates

with the respiratory movements.

[1] L. Atallah et al., Physiol. Meas., 35, pp. 895-913, 2014;
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Discussion

Results are highly dependent on the measurement
condition: body position on the mattress, number and
type of layers between the skin and sensor array,
motion severity, external interferences (e.g. people
passing by) and length of the Interventions (e.q.
changing diapers). Taking these parameters Into
account when designing a capacitive sensing system
can greatly improve the system performance.

Conclusion

Although further work is needed In terms of motion
artifact reduction and system design, the proposed
system shows promising results for long-term non-skin-
damaging neonatal ECG and respiration monitoring.
The technology could be used for other applications,
e.g. home monitoring, sleep studies,...
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