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Heart disease is the leading cause of death for men and The fabrication of the device is as follows: The goal of our project was to create a device that could
women in the United States according to the CDC aid in the ability to detect heart sounds, specifically
Physicians rely on stethoscopes to listen for heart murmurs abnormal ones like murmurs. Typical heart sound

Problem Definition and Background

Stethoscope and Microphone

and abnormalities. Hearing is extremely subjective even for The tubing of a Littman stethoscope detfection can be cos’FIy and inaccgssible. Through iterative

well-trained physicians who can reach an accuracy of 70- was cut close to the head. A MAX 9814 design and eventual |mpleme.ntat|on, Yve successfully

98% detection rate. microphone was then inserted into the created a portable cost-effective solution that offers real
To combat this, we designed and built a handheld end of the tubing. time visualization of heart waveforms.

device using a stethoscope/microphone head to measure

heart sound (phonocardiogram) signals and display them Although our project successfully achieved our goal there

are still limiting factors. The resolution of the LCD is one of

Figure 1. Image of fully constructed device

on a screen in order to aid in the detection of heart DE— these factors. The LCD i ble to displav all the fi
. . . ese factors. The is unable to display all the fine
murmurs. The device was tested by playing recordings of heart . g . y.
. . . . details of sound waveforms due to the limited number of
- sounds both with and without pathological conditions. . . -
. . pixels. Another factor that is limiting the ability of the
. NN . O0-Amo Band . The measured signals would appear on the device screen display is prevalence of outside noise. With continued
R-AMP Bandpass EINTEY and the pushbutton was used to freeze the screen for p yisP . . ' .
. refinementand iterationsin the future the device could
Voltage Gain = -R‘»" fc; = 1 fc, = 1 analySIS. d . f I . t
lingeGain =< foy= g fa=gp o provide an even more meaningful impact.
: . = The recordings were collected by the University of . . . .
DeS|gn H E; ~ jooggoﬂg Michican Meilical School y y In conclusion, while acknowledging the inherent
. _ . | | | "y A 5 ' limitations of the LCD and filters used, our handheld heart

This project almgc?l to design a portable, u.ser-frle.ndly device w e C1=0.1 u: sound visualization device remains a promising tool to
thfat used a mod!f!ed.stetho.scope heaq .Wlt.h precise @H "\i}” ™ * C2=0.1pF improve cardiovascular diagnostics.
microphone positioning, a signal conditioning circuit to . = e Fcl=530Hz
enhance signal quality, microprocessor integration for real- ~ e Fc2 =40 Hz -
time analog to digital conversion, and an LCD screen to IR o [EE -
display the heart sounds. The first goal was to find a Arduino Code

microphone sensitive enough to pick up the sound of heart T

. The microprocessor chosen for this project was the | R I
murmurs, which usually occur from 40 Hz to 530 Hz. Two Arduino Mega 2560 Rev 3. A 3.5-inch LCD screen was o . | i
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