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About SmartSteth

SmartSteth utilizes a traditional 3M
Littman classic Il stethoscope with a
Raspberry Pi 4 microprocessor, aiming to
record heart sounds and lung sounds and
pass them through a preprocessing block,
a feature extraction block, and a
classification block that identifies their
abnormallities and possible diseases.
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Analyses heartand lung
sound data

Al algorithms for heart and
lung sound analysis

Enables communication
! between patients and healthcare
providers

v @
s
o9

The Aim of SmartSteth

Enhances early detection of
cardiac and respiratory issues

Facilitate remote monitoring
of patients

Incorporates LCD for real-
time visualization
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A simple Prototype

The prototype is implemented using a
3M Littmann Classic Il stethoscope
chest piece, and a commercial
microphone with an AUX end, this
prototype is then connected to
Raspberry Pi 4 with the AUX input.

Scan the QR code to
view the 3D Design!
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preprocessing
L
Heart Sound Lung Sound
Bandpass 20-200 Hz Bandpass 50-1000 Hz
Bandreject | 50-1000 Hz Band reject 20-200 Hz
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scalograms
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classification model
L
Heart Sound Lung Sound
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Accuracy: 98.75% Accuracy: 99.44%
L Precession: 97.5% Precession: 99%
Recall: 97.5% Recall: 100%
F1Score: 97.5% F1Score: 99.5%
L J [ J
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Our use of Al

Al is used in developing the
classification =~ model  using
machine learning to identify the
recorded signals features and
classify them based on their
features to normal and
abnormal, in addition to the
ability to identify the types of
diseases they're associated
with.
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i Between SmartSteth and commercially existing digital stethoscopes _ O x
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eferral Sharing
Lit CORE . .

Diglitt:; ;tnert‘hoscope v v EORhEe B0 v v v X
KaWe Pl
S:etheoscaor;l:eet X X X x X X X

KaWe Pinard beech

e X X X X X X X
Weinmann
Stethoscope X X X X X X X
Stemoscope X v Android &i0S v v X v

L FriCARE Pink
;tlethosco;::e x x x X x X X
SmartSteth v 4 v 4 Android & i0S v 4 v 4 v v 4
~J °®
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L Our Target
Cardiologists | Medical Education
-9
High-fidelity sound capture, Educational modules, sound
advanced heart sound library, and student
analysis  algorithms, and performance tracking. This
real-time ECG integration. smart stethoscope serves as
This smart stethoscope an invaluable tool in medical
assists  cardiologists  in education by allowing
diagnosing and monitoring students to practice
cardiac conditions more auscultation, compare their
accurately. The ability to findings with a
seamlessly connect with comprehensive sound library,
i electronic health records '~ — and receive feedback.
(EHR) systems enhances Educators  can monitor
workflow efficiency in busy student progress and
cardiology practices. customize learning modules.
< )
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Publishing SmartSteth

SmartSteth: An Al-Enabled ¢

Smart Stethoscope for Cardiac and

Pulmonary Disease Detection

Samah Osama Elta

Aburaci— This capstone project introduces an
svart. stethuscope designed o enbapce cardiovase
diagmosis, Utlizing the precision of the 331 Littma
Siethoseop. the protespe

mirophone for

scopes the prajet focuses o
and heartbeal patterns

g o of 2447

st
e Terms i Sydtems,

wning,

L INtkopuCTIoN

& udm\.muldr diseases (€ \Uw are conditions that affect

e msjor
Scath, e on the Word Heath Organization
ally are taken away

by CVDs. Ma
e been developed wver the
trocasdivgram (ECG, which records
of the heart and shows how fast the heart is bealing
shythns of the heartbeal th of the
pulscs. but it can have limitations in deiccting structural
abnormalities. An Echocardiogram (ccho). uses ultrasound
o create images that show the structu function of the

art_ Fially, the phonosardiogram (PCG), is the graphical
representation "o e sunds (HS) and e, which
can provide information about the acoustic activity of the
cantiac cycle. Ileart sounds can he captured using tra
stelhuscopes (scoustic stelhoscopesh, bul deles
ities mainly depends on the docior or physician’s listening
skills and experience, which makes it possible
stethoseopes have been deve

elecsronic signal proe
o transmit data for further a

COVIDLI9 where
ersenion was crucil 1> aable physcians
remotely access patients” heart sounds in real-time [1
some researchers discussed the designing process of digital
sielhoscopes, as it i important (o con
aconste performance, and electric signal scquisiton of the
implemented and to evaluate s performance through active
imvolvement and feedback from physicians.

s electronic signal:
mum\-n and the ability

cna Dahi Abazed, Legaa Salah Hassan,

Supervisor: Taimur Hassan ¢ Member)

1L RELATED WORKS

Many rescarchers have proposed heart sound scresning
methods. A brici review of the main sicps followed for
the mplemenaion proces i prescaed i the subequent

1) Do Collection: The acc Wl refiability of Al
and machine leaming (ML) ‘rined chsication. models
depend mainly on the data used for training. Throughou
different lterature we reviewed, there were difTerent metheds
reially a
) scthoncope or with their devcloped prolotype, some
recorded data slunteers who had normal

from groups

selection is based on
arch or project, a lot aimed
o only claseify the heart sl b inds as normal and
mortnal, and some aimed 1 furthr clasy he £
el re

and uortie stenosis heart sound”. in (4] "normal,
and ot sinoss (AST", <imilarly “normal, modsrase
stenosis (AS)', and in (6] 1
ythe
beats, and veniricular cetopic beais’
their method with fliration and identif

y focused on

1 the noisy signals
Pre process
portant for the aceuracy of the results from the clas
imcludes noise removal and filiering
hniques. To remove noises

ko

from the PCG and lung sound signals, it s in
their normal and shaormal frequency r
sounds range from 20 10 150 1z, and heart sound murmurs

30 1 is the process of
all fields and records, making information casicr o find,
roup, and analyze. Nol a lol of rescarchers mentioned
the data in the pre-processing of the signals
hewever, in [3] they used the normal normalization (Z-scorc)
o comvent the data from the time domain (o the froquency
domain. in [10] they used amplitude normalized from [1.-

ange, normal heart

11 0 reduce e varsability, and in [11] normsalization
was through using the square operation (scaling all the data
to be the same distance from the origin) where it leads 1o

make the peak signal more prominent and weaken the noise.

IEEE Transactions on Instrumentation
and Measurement
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L Contact us!
% Smartsteth.adu@gmail.com = (- .j @
- https://www.facebook.com/peopl
e/SmartSteth/61555117392626/ Q)
@ ﬁ https://twitter.com/SmartSteth
o
https://vk.com/id843135967
L CREDITS: This presenta.tion t_emplate was CIjeated by SIidesgo, including
‘ icons by Flaticon, infographics & images by Freepik @
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http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr
mailto:Smartsteth.adu@gmail.com
https://www.facebook.com/people/SmartSteth/61555117392626/
https://twitter.com/SmartSteth_
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