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Application development of intelligent auscultation system based on Matlab deep learning
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Abstract: A deep learning intelligent auscultation software system based on Matlab APP Designer is developed. The software system
is equipped with isolated wireless electronic auscultation equipment and built-in GoogLeNet model to realize the visualization
auscultation of heart and lung sounds, storage of auscultation data, intelligent classification of breath sounds, remote auscultation
and teaching of auscultation. The trial results show that the software is easy to operate, can clearly display heart and lung sound
data, and has high practical value and application prospects in hospitals and units with poor medical resources.
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Figure 1 Software requirements analysis
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Figure 2 GoogLeNet—based transfer learning model
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Figure 3 Pathological sound localization

3 IheeSEI ALK

AR S A MEVT IS AN 13 AL B0
Jiti B B RRE AR HEAT ORAE I SR S s i A i
T, 4 8 0k N R B 2 2 SR R A T 2 B
NI B EE R B E ARSI BN L
B ARG O, B AR AR 01 BT 92 50 W1 0 S & Bt
ERIHG GO, AT B2 A T2 0 I D 1R I
TT&F A O B T2 5 e S R B 2 ) B g
Gy BE AR 2 F S DR AT AE HI B 48 SR L R
i Ak MR AR F 2 SO e N BB Is AT R 0 ik &2
T8 E HBAE , LB BT 2 IfE . TR A N
1) A 7 O Ji 7 R ) A0 fi 5 o 00 SO R A 2R I
SR ITZ YIRE
3.1 ARER

PG B HE T B A T T isai s A
WA L |, I H VT2 B 2 A4l FH P (5 Bk A 2 IR A7
Wi e SR 1Y ST o
3.2 FFigh &

W2 A, B 4 Sk B i W2 IX A i i e il

b AR e A i RS VT2 X AR
JR R DX A R ] X 22 8 T X A B IR X, G
Wiz X . ESPKIEVTI2 X il 3 kT2 X | 3 8 ik
ML W2 X ZRIETZ X ARIRIT2 X,
3.3 Wri2EtiE B Fn et 351

LS 58 PR BRI BT N T ie 6 B S R
Wriz a% BT AR B 05 4% N SRR, skl de 1 f
2= 4R R T 8 s BITHINF, FRAF AT M X 325 JF if S It
SR W2 57 1 A I Sl ] R A I R4 5 A
FETCL LTI IZ AR IO AT, ] S an i 4 s
34 HEElm24ER

TREE 27 ST B REWTI2 45 R 23 D 8 s I AR AT 28 B
HPHR 5 s, 8 A GoogLeNet R & 27 S A AU E £ 7 4 B
PR AL BRAF A 25 2 R ok VAR R R L B
HA S B R BB 2SS
3.5 g EMTER

B A s X AN BT B R A AR IS
W2 ds R W O NEA A A8 i A A TR R,
DI BT 2 5 A7 A O JUE R P 058 7, 8 5 R B G P AN



- 606 -

N e

H40%5

By EEREEFRLREFIERMSER
EFRE &FIS wE

BiiFahr A
s 3 A £
- = o D A R PR R
%S
0415 [ T T T
Iﬂl 008 -
0.01 =
E -0.06 -
013
0.5 1 1Bt 2 25 3 35 4 45 5.5 6 6.5 7 T-5 8
Fi(s)
£ 1860
% 1240
miEEEl2K  ESEERZR OFEFER IrigsEaiEn
TR
O =SS E O EREEETSE
e ICE
O EAEHEE s E
FEE EFETIE
B R | 150020257 760163, com

[E4 UTig R E e Shis

Figure 4 Auscultation time domain diagram and time—frequency domain diagram
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Figure 5 Completion of auscultation
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writetable(Result,[workpath?2,'table.xlIsx']);
% K5 B
mail ='15002125776@163.com';  //MEFH bk

password = 'FZJQZWZRZMLDESCA'; //#415

% MR 55 5 B E.

setpref('Internet', E_mail',mail);
setpref('Internet’,SMTP_Server','smtp.163.com"); /SMTPJIR %5 #%
setpref('Internet’,' SMTP_Username',mail);

setpref('Internet',' SMTP_Password',password);

props = java.lang.System.getProperties;
props.setProperty('mail.smtp.auth','true');
props.setProperty('mail.smtp.socketFactory.class', 'javax.net.ssl.SSLSocketFactory');
props.setProperty(‘mail.smtp.socketFactory.port','465");
%A

receiveﬁag%).Email_Address.Value;

% WA

mailtitle="§ RENT 24} 145

% HISPF PN 2

maindir = workpath2;

subdir = dir(maindir);

address=[];

for k = 1:size(subdir)

if( isequal( subdir(k).name, '." )||isequal( subdir(k).name, '.."))
continue;

en

address{k-2} = fullfile(maindir, subdir(k).name);

end

mailcontent=[app.Name. Value,'_',app.Age.Value,' % ' app.Diagnosis. Value];
% Ki%k

sendmail(receiver, mailtitle, mailcontent,address);

msgbox(' AL );
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Figure 6 Remote transmission code

3.7 HEWS

P& 27 R XTI BOR 1 2% 2] — BRI MR 1A
— [ BB TS AR AR AL T H 2
TIRE , T DL A 36 A7 A AS TR 450 T R0 2 PRI
BE SO, R Y B AR S B IR B E T2
AP, BN 7 R o
3.8 EfTiAfER

FE T PR A B ] P R R e RN R A T
Vi 2R €0 1% 2 v U ML A N R IR) VR B AR R AT T 28
T, FEIRBEAE FIR XTI A5 7 I I, R S T
WY AR TR R g B A R A
EH(E8).

4 & 1&

AP AT A i AT AL | 2 7 AL R BE AL 1 Wy
LRGEIHEER AT T, BRI L B A H
W BE VTR BE B T2 oK, AR 0 R HER B 30 A 1F
P, R AT OCSE B T PRI R BE 2 W, X
ZGER T 05 N HE W5 B 1 P 1 2 8 RS A AR
M RLs BT O S AT AR T2 R RE T 2, 2
TATEBEME LA THENL, KLU
VGG A RITERE )7 7 R 2
287 45 5 AR IR RN R S0 1T A% 5~ R B v A2 ) o
W . el 8Tk, WAEH R i 2 B Fh 2T IX
T ABe &35 B0 M or 23297 s e )L B Be , H

= o o |4
AetEs ,I
A ST S =
i
{4 Figure 1 = [s] X 038 [~ T T E
MHE) REE =AY BA) I8RO =H:ED) =OW) EH) gfi :
Dsde 2|08 kE Z oo~ [ } } f# o
e I E 0141
027
04 L Il Il L L i & & 1 Il Il L
Apex, Supine, Bell 0 05 15 2 25 3 35 4 45 5 55 6 6.5 7
Early Systolic Murmur #(s)

Acute Mitral Regurg

2480

£ 1860
[ |

AmpERCE | BEWEUDE | ORVOE | GusweR

TR
[OF=;a1=43 [@F=: 11 ————
® = | P B
QT Omhrret
ERE® ALIZITE

[ = RRuE |15002125776@163.com

7 HFUiS

Figure 7 Teaching of auscultation
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