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LCEERRBHOCIHEFENFEERR. ROEESTAERLERTE

ZIFANGRIRREE TR . RN EFREFEZ—TEEIRAAERE D NORMAL
2o s S B RS, (B = 5T R AR, él ERFEFHE, 2 HEART SOUND RECORDING CLASSIFICATION ALGORITHM
ABNORMAL

BEFAGBERFESOERR, MEBEEIREFHITERKIEN.
HANERUATTEBRALZINHZRF:

i Bl FRER B 43 - Heart Sound Classification
AL TR £ HE FF 1R BRAFALE -
F&FNEE,

MAIREL,

Bath A ESNERE=RE.

o~ L b~

BNBEWEEZEETHIZRA. RETEIZ MATLAB® X153, SAFIKIBE
FABFHPE “LPRIBELS) 7 R ITIRE.

FrEET B
TH % 249 MATLAB 30 Kit IR THI S5 5.

DEDEFMNAEFREER.
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TR 1. e EREE

HANRBIERBIEIEERB 2016 F PhysioNet and Computing in
Cardiology BEkZE, BIEET&KICEKALE, KEM S5 #F 120 #AR

SKPRIRIELR S

BT RESREANE—ES . ZBAFERE 2016 & PhysioNet and Computing in Cardiology
RO EFHBETHAEMARBTIERX.

=
AR EIE 3240 £ FERIIGIIERA 301 A FEURIE
MizR. FHEMER, BAVEIGHIERIEES B RIS 53X
frsed, KRNI S B ARSI

RELE

EANRFIMBENE - TREERNEMH AFEE. REHUE
HERAZERRE-LEHR, OERTRLUR (BG4 ERES
AR R R AR AR

ETMXPERSAEETLES R4, IEFRAMAGr—EH#ERF A,

4 | FREHEEEF S

\

ST i)

Let's begin by forming an impression what these heart signals sound like. MATLAB provides funcions to play back audo. For this
exerciss, we copiat samples of normal and abnoemal hedrt recomdings frem Me dalaset inko tha main direciory,

[PCG_abnormal, ¥3] = audioread(' 28982 _sbnormal.wav' )
p_abnormal » audioplayer(PCG_abnormal, *5);
o [2 (get{p_sbnormal, ‘Sasplemate’) * 33]);

What does a normal heart sound like?

[PCO_normal, fs] = audioresd(' 38811 _normal.wav');
p_normal = audioplayer(POG_normal, f5); CLOE | 1
play(p_normal, [1 (get(p_nornal, ‘Samplefate’) * 3)]);
.04 1
X Plot the sound wivefo | [
plot{PCS_normal (1:f5*3)) ooz ff " ! 1
I i |" || N i n “ I'Lll dl
I il IALETLN | b ik
I TN o
(] \ MmN J Wl LR
oozl | | | 1 ]
I
What do the signals look like in the frequency domain? 004 | | 1
T anplars what we mght uss to detinguish thasa signals with a classifias, lat's ook at thair frequancy contant To this snd, you can uss e
MATLAB': Signal Analyzer app 1o inspect and compare the power ssactrum of fhe twa signals, -
o8 . " . .
signalinalyzar{PCE_normal, PCG_abrarmal) o 1000 2000 3000 4000 5000 00l

£ MATLAB SLRHRIER P E BRI ER LD EHRE.

SKBRIRIELR S

TR ES ARG E B RPIRENAEEFEE OEREAR. MATLAB 2% Audio Read (EFSHIZED
#0 Audio Player (ZHIERD , FFREBERHF. XL THERGIBIZAR “What does an (ab)
normal heart sound like?” (AT AIEE/AFEELE? ) FHOPEH.

ETRTEERES L EARENAE, AORZAERE. EELE
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DHES ELESH), fEOBkZ B TiE.

{8 Signal Processing Toolbox™ 1k Signal Analyzer app HHIEE EXMAEIRERIEMRXES G, HINNEFEMBEBEHRNRNFHITTR

s E S, TEGSEMRE, HTERAERREESEne  LE. MATLAB LR MEES T B RO MHAMRE: TEED

= HiRE LOE— M, ARTLUERAEF—I S MEER. 3t
T REIEE, MATLAB BEES MTERES BT,

Fto

BREFHAZ—ITENXY, FFIAFEEHEE. BARNMER
EEPEIXHHNEEZR ("EXE"D , URNATLER 25825
5, #EZEMBMARIEEMZEEENE AN Gatk) , RAEIIZGE
B, {EHRE gets X h &R B G N =4 & TR A T .

K PRERIELRS]
ERIGREARR M HE LS ENNTE, HETROIRE EERRBEARE M “GIERE

‘‘‘‘ e XH2FRENER” -
e T
il
Vorkspacs Browser | |’lf| 1 l\, i
g \ W, K
: ":‘;” li_.nl b .Irf'..}l |
W i "
i %.I"lﬁ'r i ’ i
W\Wl-. o T-I-I1'|".'1I-|".-.| i | i
x a1t . [Ty m TN Gy ] by M ».'..I'--
"’"".’.J,.sig,;.llt‘_,}, .\v‘i,*:_‘,n‘q‘h‘l‘l. el &-M‘WHH o ]r‘.l.m i “M', .P‘. M 1 ri;pll.w!. aj,\f.’.“_.ﬁ "i'
i} u il !
L - 7 T 3 To
1 W P VIRV TV TSP R 1Y T FOTS OP I EE WRVY VI 1O 1O T ARV ) ,_‘ 0 e LETTar T s o i ) o i ke ,.]I

Signal Analyzer app HERHIEELE (A) FAREELE (BA) .
eIk EEHAER LEEMILF 200 Hz £EHBIRIE.
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https://www.mathworks.com/discovery/supervised-learning.html
https://www.mathworks.com/discovery/supervised-learning.html
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TR 2. AR R P EURHE

ARIUFIEZH], RZAFIREARFTE— LR, HEES AR
FEEMER. HIMREETE UL EIEEITIA—L. RINHEEESR
FEMITIXLE(ES, EA PhysioNet EERIALLRE S LHIT T TLIE,

18I M E T & Al BEr= £ A5 i 45 SR AR VIR ENAN4FAEIR BN, AT #G B stdtml
BRFEINEE.

e BRFFAE

U RN R FIREZNTR S Z—, BAERRIGEIEET K
EENRFIFZNER. FHEHRBUHR T ERMNELREFRITRI
& BUMTEIMERNZE. ZUREBERIFEFERRE ISR
o

THRE%
BT 67 MATIAB #7747 5 NRT femiag. EfR. MIRFIRZ 5 8IRAE AERIEA.

6 | FHEIEEF

12 AR
BEAFHERIES —F, HNFBERERIZ L. BEEXRSHEN
REANGHRFEEZHERR, MERAXSFHEZSBEME.

TR R T 2 RER B HIFE P E RN R DB ERIFFE.
FHERE R EF AL NS EERCBAVFFE, JIRTLERTTRET

(ERY I . FHEREERAEEEZRSEYE. FIFFEERZFEFEN
&,

MRIBE—NREFEEFIFZHFE, WEHEIRE A gEIEFFER . AR
X—i3%, BAILUER Parallel Computing Toolbox™ HH] parfor &
7
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https://www.mathworks.com/help/stats/feature-extraction.html
https://www.mathworks.com/products/parallel-computing.html
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IR 2. FA IR HE IR ENFFAE — 45

&, Bl (3 BA—IES) 761 E

Z’EID—‘ELT-T’?'JEP RIF|FANIES D RFIR, HANREAT LB BYHFHE
o IL.\ ;E'V'_ qziéﬂﬁ ':I:WE*D*—\/E%

° ‘/Fﬁﬂi EMER., S KEFHERINE AL RE (MFCC)

TEEBI_I:JL_JL_M""_-*.!WI%?E, BINEES

hrEE 26 MFHE

SERRIR1ESR )

I AR “Preprocess Data” &35 F| i & U BUXLESFHE, B
PABRIA T A B B4 {E A 2 M FeatureTable .mat {Edi5ENAY.
wa) WXH, ARIEITXERSHIZA.

AT EIREFE/LSHW, A
EFTHERE, JSEMFR (BE

7| fBEHREFES

\

AFEEE, BIAREEIEMGEBIVRKEFE. ERATBIREIF, 3]
E—A%Tﬁ HpG—5RFX—MFE. TERR—LLEHERINREILH
aing ( “IE'""” B “AEE” LERNEEZEAD .

CC8 MFCC9 MFCC10 MFCCT1 MFCC12 MFCC13 VIS
11315 | -0.28488 | 1.6218  -0.53338  -1.6926 | -2.0239 = "RIEE"
2.394 | 0.10001 | 2.9168  -1.3413 | -0.90557 | -1.4914  "JRIEE"
1322 | -0.42672 | 2.3943  1.5046 | -2.0933 | -1.3693 = "FRIEE"
8257 0.865 = 2.4926 | -0.91656 = -0.55254 | -2.2298  "RIEE"
5196 | -0.64708 | 3.923 | -0.5634 = -1.7582 = -0.4827 & "FIEE"

(&h5) HFESR-
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IR 3. AN RE

FEMMEER—MERITRE, S8UTHRE: .2 £ 1 25 R0 00
S FENESEIRN KB 2B, Rl BERBIEY D DIIEMBITE, BTk
R R AT EERFLIRTNREWE. HFAYRE, NOEHR, RE
LIRS K. —EES WBEREEN: MTRIBEE, RURXBIE Eh
L RGN 4 SR XEEBAUEARRIGHRER, BEEUZLBRHRY.

HIREE “TWIE” B, BAEBDUEE LXREETINGINEE, F
AEIERBEE. EBEMEEE LEMINGEE A ETER TR,
AREREGHIEEFFTRRMERLT. THREREIISGE LRNRE
RIEE, AABRBXTREMMT ZH—S B EERES.
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LIEE D LE X

RE—MIREZRESEN P, HhERRY
. BE, THRIMEZINEERNR, RILBRFEAZH{WHEZL, 7

Iebe S

= B3]

TRRIRPRBIE . TRIE TRITORE X =

RBEES

1l

SRR &

FrMTRiEd

3

FiERG, FAVER Classification Learner app IR ELEL 53 2

SKBRIRIELR S

BNz T2 2T+ /B3N Classification Lea ner app, SBEEMSITEOPEAN

ClassificationLearner RIEAXNEEN. EHIEHZIER, 1L#F feature table fEAEL
IR, ERAEL—SBPIRIAME 26 MHE (BATAL) , ARFiEE "Holdout Validation”
(IREBIIE) , fREE 25% WIEIRIEAIRIE S 3£.

5 o

FEIEM

— i

‘Wﬁﬁ%

IZAEEYT (FiZkE SYM) S 1R 1) /)N BRBRBLIPRER DT/ N6

R {PS {PS 1) /L BAMREF, BERZEEMS

(A2 %) SVM (FhiZ3EEIYD 1€ (= 3% /L TERRRRVE 2 it o), RETR 4T HbALIR S 4 2 23R
ERIT4B & =) %% /)N BERIR, B5T (AR

FivZ= AR {PS {PS %% /L [TZRAFXAR, SiEiiRap R

R & 1= EHK /L TR NRRIEES, RBES, [TRELF

THIZZ o) 2% & 1= E|X R% EimAT 22, E48. IRAF0FN

9 | FBEIREFS

\
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https://www.mathworks.com/products/statistics/classification-learner.html

TR 3. FARFMIRE - &2

. 2 8l 2 F0 1T (L 5 K= 2

AR CMIF A IE R ENGFITARE B ES . FABLAT LLUETRE 7
EE, BITHEEE (FIA Classification Lea ner app (RE 5 "
MED , WALUMNFEESLXESHEUREUSE LA 2t e

Predictions: model 1

Training time 0.84827 sec

B LLRFBEAN 2, REMFEES N9 ZE:s, Hlan “All support Sk e L

vector machines” . $A/E, WBAILIFTINGH LR, EEREEIEL o .
TR, MFENGEHEND LR, RBRITHESFERL X o o ,
IOIEX BRI TITM, BARBUR T E—SBAEE R TIRIEAK o o :

1. e i

=
b

HFRINOERARE, SMNERER (“Fine” ) KE4B (KNN) e, .
DEB[BRMRYLF, FEREEZXRZFRIEN (SVM) 1 (Fine) RIFEHT, P Ve
BATRIIE O E P RBALLAE 90% W FRIFSHE. kR, 8 A | :
W!DHE")’%EF_"ZFH%TI%, iXJIZ:ﬁ]?o ?ﬁ1]]ﬁﬂ1ﬁﬁ_—53iﬁ1‘§@ﬁ4]'liﬁﬁ‘7 A 01 02 03 04 05

standard Deviation

BN EBEIRRINGE LB

THRE%
EF NG ITIERIZIR, EVE (€77 5 750 72 it {7418 # 2 5:12.
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https://www.mathworks.com/videos/classify-data-using-the-classification-learner-app-106171.html

TR 4. U RE

TRSMAILLE, RTEREE (EER) EHN, BITBEEXR

wE. BEAENEFNESIRAF LU TE—HE;

c BERASH. BUENEEERSH, TREARKARE R
L
TR EEIRE AL

o FEMBEHINGEIE. FMNGHERER, EEAEIHES
(HERFETRRHMAD) . FINRALIRAED I B T 622N MO B
A5 CNRFHRIE. SEESREE MIEAEE.

o THSUREUHE. WRHAVM L FHIER R IR EG M
TR, ERESSETEANRR. W2 T, NRENEHINE
g, TEDEREHEAR, WMERSHN (PCA) . HHHIZI5
#i (LDA)
HEFEHE (SVD), H—HRIHE. MBISEEREEE LT
.
Ry, WA EUEBNIA— 12 RAHE L.

1 | FFEEFES

o HITHETEFAIMNE . MRELERSELAKRZIRID, FATAILUE
FARCARFERE, F4FEFME (Flan, HERIROCHRIRSENERE) 2
[

SKBRIRIELR S

BTGB AR E) “Split data into training and testing sets”  CIEEHRER 5 AN GRFNNEIE) B
7, DUMEEEES R E RN R LT S MR AR

EHIINE .
BEAA TR B A MR B L T8 2 5l 4 E03E _ EHRIR A B9 E
NINEZNGEBEAKR BRI, AT H—T#H O FNLEF[E
WE, RINBFESX—FHEEXNEZX, ARNBREMATIRES
.
S EE R LS
FREMNSRMEESHERNSINGEE. A7 mRXMbE, 3HA)
BE2RERZ NI ENM CREMRA “BEIHFRHA" ) . ERHOEEE, &
4= (bagged) RRMEEIRIXE] 93% BIFEME, EXMIBRLT, W&IFR
2R (B =y il
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NRIRE

FBRTALLE, BRINBEME S XBRABEZFATES, BHERFFAEZRE
Xt EOBMARERT, W, Kk CREERMEISSPROMR®) iR
1

GRIRMBER OCREIRARERE) HNRRTFERS.

ATHRWARIRY X Z B RIINE, HIVMER—HMIREER. (BEE
Classification Lea ner app FHIEI R EIFLE 111k, HAVREZSEI—
MEFIERE. ) LENER[RFEMEETR, RN ERERNE 5%
HIEEOERSLAREE, M 12% HAEELERLALEE. #
=L

BARMNRRITT 5% SR O, B2, FiIARsERNE 10% AL
HISEBR OB, XFIEREXRETREARATES.

R, RRESRBRESITIERE (EEA 94% £H) RE

12 | BB F S

Z
FEIRS. SEEANTERNSZEIMIER, ERGG, ZINBOBES
BEMERLEAMBEAERT LERIEMG.

Scatter Plot Confusion Matrix

Model 3

Abnormal 7%
W
w
2]
©
L]
e
=
Normal -
4
%% q’% True False
4 4 Posilive Negative
Predicted class Rate Rate

AT EEFBIERE, BRI BEBERBTER, BERORFRIR
PEEZERR. RESBREZERTLFRDPEAFEE, XMIEZA

LI RY,
7T Classification Lea ner app &K FRIRE.
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BESXBWIRASZRIANRARL, HFATRORHEATESH  REEMET, SREIKRERNETE 8% WRESLSE, T
T

_I_\n

DHIRDEANFEENFAFEEZ —L (8%, LT, KRIFABERE DR
=FIRA 5%) o BB BIKBRENSIE 92%.
THMRBBIIAN—DRAEL, = 20 RN AES O FHIR S LM
si{E.

_ Ectimated objective function valee = 0.07700%
Dwvelop Predictive Function evaluation time = 4567.9228
Models Ab ofm
Best estimated feasible point (according to sodels): n 8|
method NusLearningCycles LearnRate
Train the classifier with misclassification cost

To compensate for fewer ‘Abnormal observations in the data, and to bias the classifisr towards fewer misclassifications of abnormal MelapaaETiL  8aE
sounds, wa usa a eost funetion that assigne highar misclassification sast to the ‘Abnormal elase. Al tha eamea lima, we parfarm
hyperparameter tuning by using Bayesian Optimization to find optimal values for moded parameters,

0.95583

Estimated objective function value = 0.07700s
Estimated function evaluation time - 268.8481

Since the ensemble of rees outperformed the SVM classifier in the Classification Learner, we continue with the ensemble. Eeaboadnodet =
lassreg. learning.classif.classificationtnsonble
. = - N e - B Iudl.w-luvn: {1x37 cell)
X Assign higher cost for misclassification of abnormal heart sounds Rasponsetiame: '¢lass’
c= [0, 20; 1, 0]; catogoricalProdictors: []
Classhases: {Abnormal® ‘Mormal’}
s X scoreTransform: “none”
X Create a random sub sample (to speed up training) from the tralning set Mmobservations: @111
Rsubsample = randi([1 height(training set)], round{height(training set)/4), 1); Hyperparameteroptimizationsesults: [1xl Bayesianoptimization]
subtample = [1:height(training_set)];

umTrained: 468
Method: ‘AdaBoostMl’
Learnersases! |"Tree”)
rog(l); ReasonForTermination: “Terminated normally after cospletin
Fitinfo; [468x1 double]
FitInfoDescription: {2w1 cell}

Normal

X Create a 5-fold cross-validation set from training data
cvp = cvpartition(length(subsample), "kKFold’,5);

if ~exist{'TrainedEnsembleModel.mat’')
X perform training only if we don't find a saved model

Min objective vs. Number of function evaluations

i ) 02
% train ensemble of decision trees (random forest) —— Nin Gbesrved shjecive
disp{"Training Ensemble classifier...") Entimata man byt
0.18
X bayesian optimization parameters (stop after 15 iterations)
opts = struct('Optimizer', "bayesopt’,’'ShowPlots’ ,true, 'CVPartition’,cvp, \ 016
“AcquisitionFunctionName *, ‘expected-improvement-plus’, ‘MaxDbjectiveEvaluations®,15); II|
trained_model = fitcensemble(training set(subsample,:), 'class’, 'Cost’,C,... l\ &
*OptimizeHyperparameters’',{'Method’, 'NumLesrningCycles’, 'LearnRate’},... ll'. 014 E_ Abno"nal NOfma|
"HyperparameterOptimizationOptions ', opts) \ 5
= 1012 €
save( 'TrainedEnsembleModel2', "trained model')}; \ = . N Ry sl . R . s]e
= =
._ — i TE, WO RE SO EHIRS %
alxe i { o1 B T1§Fﬁﬁkzkz y NI BILERIXRITSR.
X load previously saved model
load{ ' TrainedEnsembleModel .mat ")
end 10.08
% Predict class labels for the validation set using trained model 2 0.08
X MNOTE: if training ensemble without optimization, need to use trained_model.Trained{idx} to predict o 5 10 15
predicted_class = predict(trained_model, testing_set);

SRS
HIIARARE, ERHEMRIRESEZBEIEEIAE R FE.

—_y— —

BT RGIBIZATRAY “Train the classifier with misclassification co 7 ({ERIR D LB ZA)
9. ZBAREARAERE, FEHITESER R

ﬁj\-)-l‘

13 | 45BN 2] 4\ MathWorks
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A TRE S
BR T ERR R BEIESEMRTTEERSRERZE/IE, FHANLA

SUEFI St TEHSE (ROC) fi%k. ROC sk I E MM A RIFITHE
EREEBELZ ARENERETE. ALUER ROC fi%ikiEEaH%

BHRETIESSRE, =ARE MR B S B R Z E £ E XA SR
ﬁizlgll
Model 3
{0.05,0.88)
§ 06}
% AUC =0.98
E 04t
021
’ A e v (UC)

False positive rate

R4 (bagged) HEE AL L3R HY ROC ik,

14 | FF@HE=EFS

NRTAmE, AILGET TR E IR ESHRIAREFRIMEG .. Ralge
RUSEEENSHENTREBENRA “BSERAM” . HEBSHIF
MEMSH FRSXISMSEERINE, JANVATLUER MATLAB
HY B zh 818 2= A AT ER UL -

MigEREMRERZSHEHSHARE, B EFERNRIK.

R E LN A L BSHZ B — PN RITRE, EESRKREMR LD
FEMEMFIIREHNE.

GBI E ) I BT AL A TRB S 0N, FIRESI AR E L.

THES
RFHFAE L #E2

4\ MathWorks



https://www.mathworks.com/help/stats/bayesian-optimization-workflow.html#bva8nmd-1

T4 IRE - &

£ AFFIEIEERYEIR D EXFIIUS

Bal, HZANEXEHTHEINGEEERINBIAME 26 MFE. ILitae
MEE—SB% THHEEE: BRIKRSAAHEHAEERFE. T
BRIt ERAEFEER, FEFAE—TAKATREIUERIES
BIRAL

WRFHERM LENAREFT2EE, BACARBNMRERK/D, EZ
EASGEBRAN T LAE

FHERFFFERAFRUHITMEFHETFSE (XETHTELRS R , UK
BEXNENFHEN ANE, BB EEFEMAEEEETE (ERRDM
FHER B THEAREMBRDEINGIERERIBFEED .

HEHEMNLESER, BiTzHSEIESH (NCA), XE—1 &
KA. BEALIBIEE SHEHIERIFFERERA. NCA 18R, KHA—F
HY
FHEMRESBEEZ(ER. Bit, JATATLUBDHHERSE, M 26 TR
Z 15 1,

15 | #5BHL=EF S

SLPRIRIESS)

EITRBIBIZARH A “Perform feature selection using Neighborhood Component Analysis” ({5 F 4813}
SESITHITIEER) 34, FERFIEIT “Train model with selected features” ({5 B &£ BY4FIE)|
ZiRED)

1.2

i ®
0.8 o

0.6 |-

04

0.2F

Or-. o—rh o ¥ - £
L= = = = L= o L=

0 5 10 15 20 25 30

BFEIRFERE R, (ERSE S E 9IRS AE KA HFE.

THRE%

EFRFFUEXT SR HEH 1T 7
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https://ww2.mathworks.cn/help/stats/examples/selecting-features-for-classifying-high-dimensional-data.html

T4 IRE - &

ATV REE 15 MFIERIERERNE, FAVEREEBS BN
ERERIIE R TEMIUNGEE . E#fERER gt B A IE R ORISR

& 6% (LEARTFEIF—=) , 1B4% 15% MERFERBRB O EANRIE

B

HWMPEIR T 2B HE. AXMRETS, EAMEEERERARSEITER
VS, MAETFEPHIRR 15% iR P RIE XX L.
REZXEMEZX

A= R, ZAAURAARRMEZZXERRINMELTRE,

FAAZMBEUKKRERS DUHAMBEEZEM S . ERIUEERTEE S i
HEREEE, Flan, BRiAE KNN 8%, mEEMnRIRIF. BE
ZALUEREFHER B B EFHEMFE. AhsESRE, Rew
ZAENFFITERENARMEzERERE. SHEEEBIITMHS
AR BRI ARIEHR, EREETIRFS.

RTR:

k-

RE 5

il

AHRMNBLETRAR, BINESEITTIT—FE B2

e oo
S o=
HRA ©

_
v
CAPTURE — EXTRACT
SENSOR DATA FEATURES

4

([ ]

[ ]

[ ]

[ ]

ITERATIVE MACHINE LEARNING PROCESS

0
RUN EVALUATE
m—) MODEL m—) MODEL
; :
[ ]
[ ]
[ ]

16 | FFiE@HERF
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EERE B E RS

SRS Bt

NBRFINARFAURSBINEEMES RS, &I 1T BRE (PUHE
Zim) MHARRGE. FTFREMAEN 1T B8, AJUERS S EER
E,

MATLAB RzF#2FF, BARIERB&mIFAMILNARER, B S5KAEM
ES (W C/C++. Python®. Java® & NET) HREHIRHIEFERK.
%

AN AEFEEHREH ¢ KEBERE.

MATLAB Coder™ @13 B 5115 MATLAB %&£k C {883, RN AEHR
ARRG FHIERE .

4 C X85

B O EISEIN AR FRER FEUC iR S F E g &S F il
App LizfT. ATHIFNAREFAELER, TITEIHITUTERM
iz By C RS

1. Bl R B S E NS EIREL,
2. B5h MATLAB Coder.

3. BB ANOEE, KARBERES
EFHALER.

MATLAB Coder B #h4&E R tELZ Y C {X8E,

SEERIEAAN, BERENLOEDELA

17 | BB F S

(] MATLAB Coder - o X

Select

MATLAB Coder

classifyHeartSounds 7 X

+ Add Entry-Point Function

ProJr_{; location: HeatSoundClassificationMew\HelperFunctions\cdassifyHeartSounds.prj
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