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•Sudden Infant Death Syndrome (SIDS) 
•4 million neonatal deaths per year 
•Mobile clinic setting in impoverished areas 
•Expensive medical equipment not an option 
•Latent demand for apnea monitors in developing countries: $94.11 
million 

Babysense Angelcare Respisense 

•Sound alarm in event that breathing ceases for 20 seconds 
•Highly reliable 
•Safe to operators and infant 
•Low cost 
•Power efficient 
•Portable 
•Robust 
•Simple to operate 
•Suitable for use in third-world countries 

•Determine best electrode arrangement 

Resistors……………………………………………………………………………………………….$0.05 
Capacitors…………………………………………………………………………………………….$0.36 
Operational Amplifiers………………………………………………………………………….$0.38 
Breadboard…………………………………………………………………………………………..$4.00 
PIC 18F14K 22-I/P Microchip…………………………………………………………….…..$1.71 
Piezo Siren………………………………………………………………………………………….…$5.79 
Housing………………………………………………………………………………….……………..$4.49 
Cell Phone Batteries……………………………………………………………………………Donated 
LEDs………………………………………………………………………….…………………………..$0.04 
Banana Plugs………………………………………………………………….……………………..$7.00 
Electrodes………………………………………………………………………….………………….$0.72 
On/Off Switch…………………………………………………………………….………………….$0.52 
Cell Phone Battery Charger*…………………………………………………...…...……….$5.00 
 
Total:  $30.06 
 
*Can be used in multiple units 
**Prices were estimated for bulk purchases 
 
 
 

•Determine relationship between lung volume changes and electrical signal 

y = 0.0897x - 0.1067 
R² = 0.9316 
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Lung Volume Change vs. Signal Change 

•Integrate battery charging circuit into monitor  
•Design electrode belt 
•Test on infants 
•Print circuit on board 
•Improve device sensitivity 
•Organize large-scale battery collection/donation 
•Reduce size of device 
•Fatigue testing both in shipping and in use 
•Improve battery housing  
 
 
 
 

•Ensure siren can be heard from various distances 
•Tested at 50, 100, 150, and 200 feet 
•Clearly audible at all distances 

Alarm Reliability 
•Ensure alarm sounds when breathing ceases 
•Measure time between cessation of breathing and sounding of alarm 
•Results: Average time between breathing cessation and alarm was 

 
14.30 ± 0.36 seconds 

 

Sudden Infant Death Syndrome (SIDS) is the sudden, unexplained 
death of an infant under the age of one, usually while sleeping. 
There are over four million neonatal deaths yearly, with over 99% of 
these deaths occurring in low to mid income nations. Respiratory 
monitors have been shown to decrease the number of infant deaths 
while sleeping, but current models on the market are too expensive 
and energy dependent to be effective for wide-spread 
implementation in developing nations. The team has developed a 
prototype respiratory monitor that utilizes impedance 
pneumography to detect breathing. The monitor has significantly 
reduced power consumption and initial and recurrent costs, so it 
can feasibly be implemented in developing countries.  A 
PIC18F14K22 has been selected as a low power microcontroller, and 
two rechargeable lithium ion battery are integrated as the power 
source to allow for easy recharging.  Through rigorous testing, the 
monitor has been shown to successfully set off an alarm system, 
audible from over 200 feet, reliably with correct electrode 
placement.  A charging circuit and electrode belt need to be 
included in the future, as well as cost and size reduction.  

•Need for an inexpensive device that will reliably alert caretakers if an 
infant ceases to breathe 

Carrier Wave 

Sensing Electrode 

Carrier Wave 
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Signal generation and signal processing circuit: 
•Quadrature oscillator 
•Instrumentation amplifier 
•Envelope detector 
 

Microchip: PIC 18F14K 22-I/P 
•Low power 
•Low cost 
•Determine signal threshold for normal breathing 
•Sound alarm when signal falls below threshold 
for more than 15 seconds 
 

Power Source: Cell Phone Batteries 
•3.7 V 
•960 mAh 
•Calculated battery life of  43 hours 
•Ideally, recycle old batteries 
•Collect via donation 
 

Alarm: 
•Audible piezo siren 
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Proper Electrode Placement 

• All models > $100  

•Instrumentation amplifier output to envelope detector: 
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