AEBEERSBANDHAAHEBE LT

IDERFIEE Y A T LICE T A FEDIRE
ERFTBTEFEE 2181227 /NRFER
(E% BB MM 20T BIE W4 BE KB R B EKD)

1. [FC®HIZ

BEBARIZAWT 2 ZFHIHEKOEIS E LTEWVONRERTHD [1]. ZOHEFEOFH
FER IRIEO T DI BEH 2 LEROFHAZITY, EMMOBRELZITO ZERNAEMEINT
BY, WETIHMELEDODFELETT —7 L L7277 31 AT OIAATZ B G OEX 2 5
THEMOHENTON TS, LL DX I RFEITEBRAN AT L7 — AN HE S
N7, sHllLizT — 20 bREBIREZEHT 2121, HONUDEANT EDOT—XI1T5
T OMENME LD, AT TCIE 3 @=a—TJ vy NU—27 2, HHRERE
SNTLEBT—ENOEANOT — 22058, BT 5Z &2 HME LI AGRR D RREE S i
TW5 2. —HFCHEIZRV T OND ARy 7O a—2 &2 HA0NCTEANENEZTT 5%
A, FEEEM RN E T S H R EIIBMEW T AR E L. & TR TIE, BN
IR E LT B S EHAI L 72 11 A OLERIT K U TR RS 2170, AT —& 22124
AT 7. DERICE ENDRMFN LR EZ 17BMH L, Ththz=a—F L%y
T =27, BR—= b RT EZ< 2 AT 5 2 & TP R ORRBINC B4 2 G & it
KEELT-. £/ /A ADELGENDT —ZIZx L THILAMICEREERRD N TgeE L 72 5 &
Y, THEAR T LICHEEORE AT o TR OB RS EORFEEIT - 72,

2. I
2.1 LEX

DN EN 2R 7 UTHRET D12, DN - fE 20 IRTLERH D, Zh
ITHEE R L > TP TV D, EFARUETIE, AEEHOMINR—ARX—h— L
L CEBSHAELEZXKR - L, ELOLEICEE L%, FEEER, v AE, LW - 41
ML TT T M AR D 0 DB ISR 5. DB OB SR 1305 ORI
WIRAET D P, DEOBL IV TEET D QRS I, LEOFMIZEVNEAET D T
THERK S AV D . Fig L ICHITIR SR, Fig.2 ISOEMEE O A =T

AE#H R
e
— ERE

Akl

£
— XTI

1 & PR interval
5 v’ ——
ST interval
—-

3 Q
L — S
P, 1QRS: T:EB5HE “ons
Complex
Fig.1 Conduction system Fig.2 Composition of ECG waveform



22 Za—3JI)LRry kI—4H

=2 —F N FyRT—Z(NN)Z LB/ S —t T har Lh R T, iR —t 7 a2 2826
DR TAMEEE LT T VA VAL THS. Bl N—t 7 a2l sbdb2 LT, HiKD
I EBR R AR/ IR BEDS AT HEEL 705 NN 134 & RIIR DSMEAE T 503, AR TlE 3 8
DT 4 —RT7 3 —T—REI NN 2=, 20 NN 1A, i, B 3 @by, A
TMBEEBE I T A—ZOFEO A FHEIZR IS HEALRE S OV CGGHEL, BAE&HICH D g oEdE%t
CNFEEATY. ATIBITII AT ER O 7 — R, MA@ LTI TR0 ) — N %%
ET 5.

23 YiR—FrRG AT Y

PR—I_TZ< L A(SVMITBEI DT —Z 7N —F 1T LT, ~ =P BN RERDINET
—ANB IRV ESE Al O E T LAV XA THS. #E SVM Tl n IRouZE[H]
IZIANWT, &7 —2EEE DR CRUILDZETHIEEITY. ZOLE, FRT—2DHrb ik
BRSO L& D iR~ — 3 LIRS,

FB T —Z ORIV EXT = (X1, X5, 0, X)), BIH/NTA—HEWT = (Wi, Wy, ..., W) ET 5.
FIE T N —T NSRRIV T — 22 E N E Xy, x_ &3 58, v~ —2 AT (1) T
RDHZENAIHETHSH.

_wTx, + bl [wTx_ +b|
[lwl] [Iwl]|

T BN EHE, xp, x_ORIZIET — 2R FELRN T, SVM OREIT I &ToT —4
TSSO IEEEN D7 EHd LA ETHHEVOFRME T C, ~— Y dEiR KET Dw, baRD5
EVORBEIZIRE T 5. BTD, NQ)IZE-T SVM D b2 1O N TES.

(M

|lwTxt + b|
>

141 —

{W, B} = arg max d(w, b) s.t. d 2)
w,b

3. A&

3.1 EHBIAE

Fig.3 28 % W72 3H OIS 2 7R3, BiG 2 iR TN ORI 1ok L, 1A st
(CHRDIAFENIEBWD D 11 Ny OEHOERKAF Lz, FRAMRT 2552 BEL, #
RHBAI T TR LI ZEIRREOFHIT — % % 2 fifH, A~— b7+ EZHELLRND
LT — %% | fifE, ~ v —UREOT —% | flEO 4 FEEZEk Lz, 5000
77 —HIZkL, Table 1 I3 7 4 ZEHNWT ) A RAREEZITSTZ.

. Table 1 Digital filter settings

rear end
Bathtub Parameter Setting
Filter type Butterworth
High Pass Filter[Hz] 2
\ Electrode\ Electrode Low Pass Filter[Hz] 100
Fig.3 Measurement position Hum FilterfHz] >0
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Table 2 List of features

Feature Detail Feature Detail

Qamp Q wave amplitude DR 1t dReEi(\a/ZIEis:en\?vlaI\?e?‘%rm

Ramp R wave amplitude DS 1 c?err)s/zlii?/?\r/)\:ggfirm

Samp S wave amplitude DS /DR DS divided by DR

Tamp T wave amplitude Angle QR Angle between Q,R
RSin/RRint | Normalized RS interval by RR interval | Angle QS Angle between Q,S
STin/RRint | Normalized ST interval by RR interval | Angle RS Angle between R,S
RTin/RRint | Normalized RT interval by RR interval | Angle ST Angle between S,T
Samp/Ramp S amplitude divided by R amplitude Sors Avrea of region bounded by QRS
T amp/Ramp T amplitude divided by R amplitude
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Table 3 Combination of training and test data
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Table 4 Neural network settings Table 5 Support vector machine settings

Parameter Setting Parameter Setting
Input layer size Number of features Kernel linear
Hidden layer size 16 C 1.0
Hidden activation relu Gamma 1/number of features
Output layer size 8
Output activation softmax Table 6 Confusion matrix
Optimizer adam predicted
Loss function Categorical crossentropy positive | negative
Batch size 8 positive TP FN
Epochs >0 frue negative FP TN
accuracy = TP+ TN (3)

TP+ FN+FP+TN
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Fig.7 Change in identification rate in subject combinations
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