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Objectives/Goals Abstract \}
My eleven-year-old sister, Kate, was born with a heart condition whietrs 3 Fve a heart
murmur. Kate's pediatrician first diagnosed her by carefully liste (MU geveral times. Even
though Kate's pediatrician is a well-trained professional, diagnosing hear Dy ear is subject to
human error. Most general practitioners aren't able to determip@ urpnur type. Even
cardiol ogists determine the specific murmur type wit Iy 2595cemacy by earaone. I wondered if an

algorithm could be created that could accurately det
and improve the ease and reliability of murmur identificag
categorize common heart murmurs by employing signal_prosssRg metho , such asfiltering,
convolution, scaling, and thresh-holding. \

M ethods/M aterials

| implemented and verified my algorithm in FreeM ir ent for engineering and scientific
prototyping and data processing. | tested the al ainst ty-one, pre-recorded heart sounds

hese represented fourteen out of the twenty
gglng, | finally created a program that
ape, two aspects of heart murmurs.

from anonymous sources publically available
possible heart murmur types. After months
Identified and categorized heart mur;$urs b

Results
My algorithm differentiated betw A
only 5% false negatives. |dent) catlon S N\gg and shape of systolic murmurs and the timing

» ately 70%. ldentification of timing for systolic

CON S the identification of shape for systolic murmurs. In
comparison, identification of timing Ngstolic mefmurs and shape for diastolic murmurs were both
approximately 73%. The overal succedsyamQf my algorithm at diagnosing the exact murmur from
among the fourteen typesin »54%, double the accuracy of atrained cardiologist
identifying heart murmurs b

Conclusions/Discussion

| creat orlt at could accurately detect and categorize common heart murmurs from
pre-record nds by employing signal processing methods, such as filtering, convolution,

scaling, and th ding.

Help Received N
My father, Deron Jackson, explained to me some of the more difficult conceptsin FreeMat. My teacher,
Victoria Evashenk, reviewed my technical paper and recommended that | find experimental studies on
related devices.
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