
The Serenity Monitor 

The United States consistently ranks 

lower than almost all other devel-

oped countries when it comes to in-

fant mortality. This is largely due to 

its high rates of preterm birth, maternal pregnancy complications, 

and socioeconomic inequality. One of the leading causes for infant 

fatalities in the US is sudden infant death syndrome (SIDS). There 

are a few vitals which could alert to SIDS including heart rate, oxy-

gen levels, and temperature. This device is targeted for high risk in-

fants including those with premature births, low birthweight, and 

siblings who passed from SIDS. This device protects babies against 

SIDS, and gives 

parents peace of 

mind that their 

child is being 

looked out for; al-

lowing for im-

proved quality of 

sleep and better 

parenting.  
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Premature babies are at significantly higher risk for SIDS and 

approximately 384,000 premature babies (1 out of every 10 births) 

in the United States alone are born every year. The average cost of 

having a baby in the United States is upwards of $18,000, and with 

the median American family having 1.93 kids and only $4,710 sav-

ings in the bank, a baby monitoring device that costs less than the 

$600 device on market is less of a hope and more of a need for par-

ents of premature babies.  
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Our solution to address this clinical 

problem was a monitor that goes 

around the arm of an infant to read 

pulse, blood oxygen, and tempera-

ture values. This would be achieved 

with an at-home monitoring device 

capable of not only alerting guardi-

ans of abnormal physiological parameters, but also have the ability 

to report data from 30 minutes before a triggered alert. This data 

would be used to deepen the understanding of how temperature, 

pulse, and blood oxygen content relate to SIDS, and in later stag-

es, developing a deep learning algorithm for more accurate predic-

tions of when a SIDS event could be occurring. Ideally, this device 

would need to have wifi and bluetooth capabilities, a temperature, 

pulse, and blood sensor. The current prototype developed by our 

team is able to successfully read temperature and pulse oximetry 

data in Python. It consists of a Raspberry Pi Zero 1.3, a 

MAX30102 pulse and oximeter sensor, and a TMP 117 tempera-

ture sensor. These devices communicate using an I2C protocol 

which requires the use of 4.7 kilo ohm pull up resistors to main-

tain the communication. This first iteration prototype of the device 

is ideal to define the most important component of the device. 

This is the core program to detect abnormalities and store the cor-

related data, as well as to notify parents of abnormal events. The 

final iteration of the device will likely move past the use of a com-

mercial microprocessor and sensors due to size constraints. A cus-

tom circuit would need to be constructed and/or the same sensors 

downsized. There would need to be a small processing chip with a 

purpose-built oper-

ating system con-

structed to efficient-

ly run the code that 

will be developed 

using this first itera-

tion prototype.  

Caretakers of infants need an affordable and effective at-

home device to monitor critical physiological parameters, spe-

cifically heart rate, temperature, and blood oxygen to proac-

tively halt the possibility of sudden infant death. 
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