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Introduction and Background:

Optimal breastfeeding is the most efficient way to
properly nourish an infant. Because of an infant’s reliance
and repetitive timing of breastfeeding, several health
factors can be revealed. This includes issues with an
infant’s oral structure. Infants with tongue-ties may have
difticulty latching onto the breast which can lead to poor
sucking patterns or not being able to extract any milk.
Breastfeeding duration can be a further gauge to foresee
an infant’s efficient nutrient intake. It also can signify
several issues with an infant’s heart; for example,
Congenital Heart Defects (CHDs). Nearly 1/110 infants
are diagnosed annually. These infants will have a difficult
time nursing because they lack the stamina to endure a
full feed. The infant’s swallowing 1is also another
important indicator of their health, part of the suck-
breathe-swallow ratio, showcasing the efticiency of an
infant’s feed. Based on these characteristics, monitoring
an infant’s feeding can have a major effect on
recognizing potential health issues. However, the
available technology for this purpose are limited,
particularly due to the challenges of placing wearable
devices on an infant’s fragile skin.

This experiment will focus on creating an intelligent
garment for breastfeeding mothers to wear while feeding.
It will be able to monitor the mother and infant’s heart
rate and have a non-contact microphone for measuring
suck-breath-swallow ratios.
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Through using OpenBCI Cyton Board, the mother and

infant signals have been isolated at a 98.7% accuracy.
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Swallow Detection Results
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The threshold for swallow detection is 0.8. Only the confidence
higher than the threshold will be identified as a swallow.
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Conclusions:

This smart garment will be worn by
breastfeeding mothers and indicate key witals
during the feed. The garment’s ability to
successfully  isolate  mother and  infant
electrocardiogram signals will greatly assist in this
experiment’s future studies. With completed wear
tests with mothers and infants, there will be
increased insight into the garment’s functionality.
This will expand upon the current scope of infant
vitals while feeding as well as the smart garment’s
importance. Increased insight in this domain can
be crucial to early recognition of infant health,
including, but not limited to congenital heart
defects, issues within oral structure, and lung

disease.

Methods:

This experiment focuses on the development of a
smart garment to be worn by a mother during
breastfeeding. This garment will record breastfeeding
duration, infant respiration rate, infant heartbeat, and
infant swallow rate. To monitor the infant’s
heartbeat, the experiment reads an electrocardiogram
(ECG) which shows the infant and mother’s signals.
To isolate just the infant’s heartbeat, it required ECG
separation and contact type recognition using
OpenBCI Cyton Board. The infant’s ECG signal has
been successfully separated at a rate of 98.7%
accuracy. Along the same lines, the experiment has
measured infant respiration rate with 97% accuracy.
To monitor the infant’s swallowing activity, the
experiment will use a shotgun microphone. All this
data and technology will be used in the garment.
There will be six sensors throughout the garment to
assist with these measurements. Two will be placed
along the mother’s waist for direct contact with the
infant’s hand. Two more sensors will be placed along
the garment bra’s lining for contact with the
mother’s breasts. One sensor will lay along the
mother’s spine for her ECG reading. A final sensor
will also be placed on the mother’s back for the
signal’s ground reading. The garment will also
include a contact microphone to measure the infant’s
swallowing activity. Once the next portion
commences, the experiment will use mother and
infant participants to further measure garment
functionality and accuracy.
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