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I OASS 9AsE WS ANEE 29w @ A Feue] Ak A dEe Fxshd dEad A
ofth. et B wHe ofslA ANHE AN oo @S Aol ohld AR tE vId oz FAD
Zoglom, Bx B A dES B0yl A} SAsER s, B wge] ek sl% Rokld B4
A4 4 AN BEY WFE SAs FeiFs) e ABHE Rolv], B oAwe PP WFel o
gog ot WA AA A B FE PEE FY 7Y 488 4G

Be golvh ok, B gAAd A AHEEE RE o1& % e ol8 T B W] ik /%
wopol A Babel AL A Aols] FEHOL olald 4 At oMz AHgR F UL Aolth, ® dwdow
AgEE A golslol i olEe Wus 598 golse] 94 @t @ oldAoE wE whwatA
HeA et ® wANeA AgE golt A4 dEg AWas] 9% ol B Bde Adeand s 4
e oprh, B gAAeA, B5de BrM S99 ARe gt @ 35YE 2y

FAMNA ALgEE "EHT (comprises)’ W/EE "EFFHE (conprising)’e AFE A 4k, WA, ¥
A o9/EE st sht olgel tE T 8k, WA, B4 9/EE 2xe] E4 E= 7S AsA
e

18 2 owne] AL A4 o] mE AgAEe dF A% 410007 Leshe A PAS Ut Erol
o.

T o B we] 249 @4sy] 9% wigrAd AA dd Wolw, Bao weh Ay TAo] FrhHAY
AAE 5 QaL, o @ PAe] FAs: 99 e Pl W £AY FE Ase BEelt

w2 Al AA el mE AEAlEe] dF G5 FA(100)=
221(30), 2EgA(40) B o5& dAZsk= Holy Ba(50)8 23 & U

ZRAA10)E 4 T Awkde 2SS Aojdtl. T2 AA(10)+= CPU(Central Processing Unit),
MPU(Micro Processer Unit), MCU(Micro Controller Unit) T ¥ wio] &3l 7|& HokolA dy] delx
RE FEHo ZEAA F o s F UTE. ob&d, ZEAA(10)= & L] A2 HAl de mE A
o A% 45 WS FIs7] A Hojx st ofEE Aol e Zrafe gk Aiks FIE & 9
o, F&3AA 4w P&l (Deep Learning) 715<S Fadlof stz dede 93t A3 T 2Ax o] upt

A3t & ol

MEZ QEsol2(20)E B WEel AL A4 ol WE APAF AF A5 1 (10009 FFH AL B
e AKFE, T g BAL B4 PG ALY S Aok web] YEAD AEsel220)E 16 1e
AU wES ¥t 7R F Aok

W2 (30)= 4% HeolH, ¥R S/Es ARE AdeH, L @) A2 AA oo mE AWAlEe dF o
5 e s fd 2ESA W0 RFE shy o] HFH ZRIFUDE RED 5 v & M=
2] (30) 9] R RAME =AH3lon ojoh tao] vkt A% miAlE wELG0OR o8 & A =
olt}.

2EZ A (40)= 3t o] AFH 2241 9 d&F UEHA dolg42)E HdAFesE AT + 3
t}. o]Edk ~E 2] #](40)+= ROM(Read Only Memory), EPROM(Erasable Programmable ROM), EEPROM(Electrically
Erasable Programmable ROM), Z @A wl2a] S3 & vy wre, 3= tjiag, a3 t]jarg, w= B
o] &aht J1& FoplAl Wl Feld Sl delel Aol AFHR e Adx A% uA F ol ekl

A<
d 4 .

i

AFE ZEIRUDS MRG0 ZE5o], st olge] A0 S8 (A) B B MAHH <
A4 AR R AAE AR F oln shl g sk evweld, (B) 47 A% Bl tiE wAGH
4 AR P AR AR F o= sht oldel B AANE £PskE evldeld 2 (0 A AHLE FUT
Aol e MAHE 9 AR % AAE AR F ol sht o4 A% B gstel 47 B B
A54 A4 AT A5 A % A5A A Aue dF A3 F oln e FEat evdode AW
+ qn.
AFAA AEsl @ AFE TaR@Del Fdsks esjdelde [RE TRIPUD I )5oR
3 Aol A
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sS=53d 10-2559908
o A AZA7F EASHA FErhE $220-2 ©HA] 2 $220-3 9AIE AXA &
0]

i, kA S220-1 SHAA ¥ 4
S AL, o] B 8220-4 A= ASA F4 2 VI FasA @l

HEE §220-4 474]7} S
T3 st dAE &

ojflol= 210 @AM FAIF AwrE AHE AR Aol Fsks dAe FAd diste] dietes drt.

=

o K

ol

o] A2 A dell e ANAlES] dF =S el dolA, S210 SAAM A FRE A
= % [e]

Gao et AF BAZ FHEAY A

= AA(100)7F S210 ©HANA A8 Fxbo] gk AXE R F Hd2 2 5(Single
F33UH(S220-17 ).

A= AR EE 859 AR AHe 10 PAoR 549 g5 (Normal Sinus Rhythm, %1714 &2l5&
AAE 259 7+A0] FdsitfE AL 9n|sit)) 12-8]E(Lead) AAE AR ZH97F diF-Boln | o)== $210
AN A Al AHE JHe A9 GA] upzbriA .

9, 42 2E APE AEE A4 AAE JR(500H2) oA wHEA o2 vpEh}E PQRST waveS AlEAw <al
2] Zo] 2gate] A== 4 glol}l, B woME 10% HAow =AY EgE 12-7ls AAL ARERE 3
2 (Parcing) ato] #&8 5 A} aet Aot}

o2 3 EAE Ed
B gs AAEE FEAT, AT dF G5 FA(100)7F FE23 AE 2w AdE ZRAA s o]
A AAE ARE FETUH(S220-27 )

oJ7IM AHE AFE S = 8ol dAr]H oz =A% Heart rate, PR interval, QRS complex, QT interval,
P onset, P offset, Q onset, Q offset, T onset, T offset, P width ¥ T width®¥wt ofe} thekst g7 &
Ak 4= dEnh, o] & 99 EAE HolE L ghF 3 A H oz =AE] FokT).

AAE Ax7HA] FEJohE, AgAEe dF dF ZX(100)7F FE53 s o] AdE ARE o]&3hd,
$220-1" ©ANA FE3 2 5 AFAE HARAA Sty o]de] T A (Peak) E HRE FE3H(S220-3" )

o714 s} o]Ate] Fa M AHE P-wave =X PR-Wave & o= Y F glom, ¥ 109 AWE A ¥ P
onset¥} P offsets ©]83} P-wave HE FE3I= B5S, & 119 AHE X #<QA P onset ¥} Q onset& 9]
£3}o] PR-wave AHE FEH3}E BE5S dAZ R TAE =9},

ol By pAFow Aystd v3g ¥ AW P-wave B+ PR-Waver 7 F(axis) AHE o] &3}o] F&E38 &
AE=HE, xF AFS Vo R s FE5AL, olE "ol wavew AT ZHA P-wave = PR-Waveol] ot A
Bt FEE 5 .

S Shxbo] gk AlAdE ARE oAk AW $220-10 YA WA S220-3° @A ofUet T UhE JJr <
3 AAYE IS F= ded, 102 HHe= SAH %\“/l% -8l AR JEERYH JdE g5 Ad=
FJEE o]&3l Bo] ofd, FEF 12-91= AAE AR HAE o]&3h= Z(hole) FF AME FHE &
ATt

Hup FAAoR, ASAlEe] oF odF ZX(100)= AFHEARFE 153 dE 2 AF0 4 F o= 3y
oS ME WS S Jom(S220-4 ), MY wre 353 dE 9 AFI dE F o= 3 o4t g Ao
= F0eE ASAREEH 9 wEo R (8220-5 ) AHYUE FHT F Ak, ol UMH AF A Hof
oA E&EE FAE dAE HA g FHolm=2 AAG AWe A Es s, & 124 dAE Avhs
QA Aoz EAF EYrh
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[0105]
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[0111]

[0112]

[0113]
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[0115]
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A, WE @AE B owwe] Al A4 el mE AgAEe dF o5 FA (100 o AR AL @

o] 4% 01]%‘ FA(100)7F $220 @ANA AAHEE 43t Aol st v 54 Ad HRE 4
35 (Convolution) A4FS 93k A1 Aoz &3} (S230-1).

!
e,
=
jincs
JB of
ofi
ol
2
]I"r‘
o,
oy

o], AWAEY oF o FX(100)7F Al FA oz 3 s e v HHFH A ARE IAGFE V]
o2 AF3kehr(S5230-2).

94 A7) Molgl shgi7iel Al FAoz st shxle] dig v HEH A4 AR M x N, X 1] 3
M gE 7oz Atgsts 3old, o A dF9 AAL Aoz & 5 Q).

olF, AAlEe] dF o= AR (100)7F Aarstet gt ik BHGA 4 ARl 445 (Convolution
Layer)& #-83}31(2D Convolution), WIX] “7f3}(Batch Normalization)3}™, Leaky RelU &43} 345 A&
sho] A2 &Aoo w sHAETF(S230-3) .

ol B4 FAAeR [C x 1] o 4S5 2zt 20 FTS Tk T AWl AEss dew =
T e, WA AGatrshs G WA S7HA F38skal, Leaky RelU 843} o5 483 A2 F42 [M x

X G ]2 2bglo] 5= Aot

o1F, AMAEE % % P (1007 Az FHow HYF Bl @ mARH I Pus 1Y A

S 9a) Hersh(Flatten) 3Hoh(S230-4) .
ol AW ALE s Fxlol et njHFA A R BE AU 845 M X G, Ce = N, # G2l 8

o] AWAMEe dF dF Ax(100)7F HEeksksk shxlo gk WG A AH &d AAF(Fully
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repeat
repeat

Grid search manager
User input — hyperparameters
range:
Cq, Cn, Ps, FCy, learning rate, | e
dropout rate e

Ck=13,5,7]
Cy=[16, 32,64, 128]
Ps=[1,2,4]

Cy, Convolution kernel size
FCs=[1,2,4,8,16,32]

Cy, The number of Convolution kernel

Ps, Pooling layer size
FCy, The number of FC layer's neuron
MSE (regression) MSE, mean square error

Softmax (classification)
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oz AUC: 0,734
Sensitivity: 65.3
Specificity: 72.4

aoq ¥
g0 ar oa on 10
ate Povtive Rate

A Testset

Tria Postve Rate

AUC 0.734

o0 02 04 B8 0B 10
Fatsa Positree Rate

CHADSVASC score. .74
LA size: 069

Female: 0.21

<05mv <0 5~<1.5mV >1.5mV
ECG s § G ehats | G clans 2
1 18
™
3 o
§ i
& 4
i fa
— ox e a1 — woc e =530
o o e ar 0w n-ﬂt o o4 L 1] o u ”Gﬂ o o4 o o 1w
P ot hin [ [rop——
Type of AF Sex Age
Lo i BEG casd B6 sl

O e L )
g — NOC carve fafes = 87H

] %] a1 o " 1

Tyh GRAE: PEAE U BAF

0.79 071 077
082 072 077
0.74 0.63 074
Sex: Male vs Female

0.89 0.81 083
080 0383 083
0.92 084 087
Age: Ape<=60 vs Age>60
075 069 070
075 072 0.68
075 071 0.68

038 086 038

0358 0.86 0.63

050 083 049

062 093 078 053 016 083
0.64 093 021 0.67 018 083
0.70 094 084 038 018 086
076 062 0350 0.60 020 069
074 0.66 049 0.61 0.19 0.70
0.76 0.64 0.30 0.60 020 0.70
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