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Obj ectives/Goals Abstract
Thefield of biotechnology is advancing quickly today - new devicegthai
al the time, but some firmly established medical tools are being | #tee hiSppé)ect we apply
modern technology to advance breathing monitoring, which is vifgi LA™Y
especially for those 18 million Americans who suffer from slegf
accurate respiratory monitoring. In particular our go@to appy
touchless monitor that will bring utility to many.

Methods/Materials

a conductive plate and a human. In our setup we ha

an's chest - since capacitance
can be modelgad geometrically using the equation C

sacongtant, A isthe pI ate area,

signal to its constituent waveform
frequency band which corresponds
an adert.

islots of noise in our capacitance v% time siyQal. _ A fast fourier transform to break down the

Results
Wetested our device for accuracy . bpm) and fault detection time (30 tests) in four
sleeping conditions: prone, supingSiye, prste cover. A plethysmography belt, which works by

tranglating abdomen displac : as our benchmark monitor. Our worst use case of half
plate cover had 72% accurac FTadR deyection time on average.
Conclusions/Discussion

Our breathing monitor achi gdesigned it for - our worst fault detection time of 13.7
seconds still leaves ampfepme goXic damage, and our monitor is low-cost and zero-contact. Our
next steps would be tglXi Yeyjce foflinical testing and optimize for more realistic sleeping
conditions usi n recognition algorithms. Our design was successful as a proof-of-concept.

Summary

Inthis a completely touchless and cheap breathing monitor, targeted to be used in
diagnosis 0 iZorders and for monitoring of sleep apnea patients.

Help Received N
My project mentor, Mr. Spenner, gave useful advice; Brother helped me learn about circuits and provided
science fair tips; Father provided presentation advice; Mother helped build my board.
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