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Atk AN ZAR AAE AEE FA FAS FAstel AR AF FAR0)E FAE 5 Ak,

Aol 54 AAL ANEe AHAE AT FAR(100)0 2 4157 A, opdZ-t)xE 37| (ADC, Analog-
Digital Converter)& %3l tiAdslss Wgd 4 Qo

NAE Al FA5(100)E olg2a-txd ®HEr|E F3) trdsss g ddaAd 4
A3 = Qlrh. A AR AHE AE FAR(100)+ oldR2-tXdE W3V|E Fd WdkE 24bi
Ul =

= o< =L 2=
AEE 21T 5 Q.

T3, vdaezE 28 dulel (D E o AAF(MEA) € 27 2AFEADE 28 & Y. 7S
% Az x3Fd E‘rohﬂ &S AAL F Jdrh. drHezn, FIE AARE 48 =
(Adaptlve No ch Filter), % HAE (Low Pass Filter) ¥ 19 %3} ZE (High Pass Filter)E %83}
=z} O
H

Al E A3

o] A7) (amplitude)”’} T2EZ AAY <z}

FAHR, A7) 2APE 24 Akt S4HE 40E A%
AAE Ase] A8 2T 4 k. 279 e FE4 19 2ol Ak 4

(scale factor)Z& o]g&3}o]
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(584 1)

~ max(x(n) —x(n—1))
B 64
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QTc, A¥s 3 STRE #2525 ok
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T FR AARE AR ARAA 02 deld, Ex AAE 34 A% F 1029 deldE Agd &
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S8 2 AT dolEE vimed Aged @i, dmHEAel A2 WS olgse] AT FRE W
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= AE(300)F A AE A8E(310) B ZE ARF(32005 2T vk, A Ax AN
(310)= A= 2
AR

shbel 1% sebulHE o] gt AAE AE B4 ARE 29T

A AR ARE100E A deprE FE25(200)04 F
e e E 01%0}04 ﬁxdli Mi B AgS 2448 5 9
ghul el Py} 7], Pt A&7, Q¥ A7,

T 27], T X477k, QRS I 27], QRS A &7]7F,
Aube gl STk 5 Ao shuE o] &3t AdE 4 XL;—%

AAE B4 A FE= QuF AA] (Q wave Items) AE, QS IMH(QS patterns) A X, 31ZZ Ry}(High Amplitude R
wave) A%, ST Junction A, ST 3F2(ST Depression) AXE, ST #H(ST Segment) A3E, ST 5(ST
Elevation) AX, T3 A A%, A-V A%Z(A-V Conductions) A|FE, A HA=(Ventricular Conductions)

A%, 4™ (Arrhythmias) AEE ¥3Hs 4= A},
532 299 d AAde] & AXE 4 AxZE vEd E¥olt).

%ié}‘ﬂ, AAE B4 AFE el & 3(a), & 3(b), & 3(c), & 3(d), & 3(e) ¥ = 3(He &
RS¥IE, RSR'#®, QS=iE, QR¥E 2 QRS=NES < = ). o)&E B4 Ax AARGI0OE A
= ﬂi Ta#ZolA & 3(a'), = 3(b'), & 3(c'), 3(d"), 3(e") % 3(f)e #L aYE ®o] e
), & 3(bh"), X 3(c'), 3(d"), 3(e") = 3(f)E ZZ RIE, RS, RSR'IAE, QS=E, QRaE 2
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QRSTHE S ofmjst= AdE B4 AxdS & 5 Ao

FH

AAR (30 BA Agel F1zte] Aolw shtel WusHIES 24T 4 Ak =E ARR(320)E
A% ARG AR AAE 24 F Aolm shie] vk

oAl 2], I AAE(3200F AAE B4 AxA Q3 AA (Q wave Items) A&, QS IE(QS patterns) A
¥, 13Z Ry}(High Amplltude R wave) A3, ST Junction A3, ST 3} (ST Depression) A&, ST EA(ST
Segment) AX, ST A<(ST Elevation) A%, T3 A A%, A-V AE(A-V Conductions) A&, ’;j‘/‘g‘ A=
(Ventricular Conductions) #|3, ¥ = (Arrhythmias) X|&el 71%3te] wU4ElzE=S ZAA S 4= Q).

T4 249 d AAde] & vulaERs A4 dalE UERH ol

Ao &2 WUAERE 1-1-28 AAste 2102 Q AHAIE > 0.04 second, Q/R HE < 1/3¥€ & vt =
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)

dAFow manmE 1-2-3¢ Adss xae gsA€el #%Q & Ak QsHEe gol 1]
asslEle] 3z, QssELe] gro] 0olwl QsaEle] ohd S ekl 4 itk % 5%
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54 stehile @ A 4 549 stehlE F Ao g olgdtel nulasasg 248 & dk. Al 1 5%
stebole, Al 2 574 stebvle, A3 54 sebve @Al 4 54 shei) wo] Rojzish Jogle] w2
shth 70 A e AR S anh dAgoR, 4R AEA AY WA dehbs 228 A 1A
7 F2E, A AR 2 ool 229 FE Al 2 A7 Theldm @ 4 e

A 15 shebEE Az prhe] AAE A5 Aol Axgel MEd # Ak Al 15 sebEs
Bao] A7 POl Bael A 1 5A AevEs A4d 5 o

A 15 stelEE ] £8 o5t gol d@E + vk,

[43F2] 2]
_ _ max(sx(n))
1SS H0E = min(xm)

oluf, max(sx(n))&= AIZF F3He] A% A5 FHgk, abs(min(sx(n)))& AIZF F+3F
o Adzte e,

d 2 53 dehvge A AU AAE A7 Fo (A 29 () eZ uiHE Al B AAdE
AE7t &9 g()elA Fe g(H)om uiHE Ald, oA e 2ot 08 AvE AlE Aed § U
A 2 B4 gder e 559 AIE FIHAA H59 Zﬂ 2 B4 I "HE 7Hd 4 Q).

A 3 54 duge AR e o] I A9 ol AR 3kl o Ihe] Jig Aeld 4 du. o
714 &9 v 29 g 4] L‘E AE7F 01 2 s oujgitt, oAl da Al 3 BF gErEE A 1 A
b e &9 mhe] Algeek Al 2 AIRE 3R] §9) The] gl Aol & vk, T, Al 3 5A dEvEHE
] AIZE oA H49 Al 3 B4 S HE 7 4 Q.

A 4 54 dug e A el o] sl WA S ylo] WA Alole] HIEY 4 vk Al 4 A w
e B4 AIZE F3bA B9 A 4 53 IEteleE sHE 4l

A 4 B4 g st] 84 39 o] xd4 4 ).
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Al 4 ST oR0lE =

e el wAe vehi,

x4, % o]
AU FE 4 A, B4 AR AALCLE Besl A AUl F AlE el AW st
olgste] AAE AF B4 AEE AT 4 ook ;= AWRGE)E AAE A5 B4 Axe] 7 zste] vl
datEsg 448 5 A,
Bgu An AR 0E Holw shie 1w seblE, A $4 AL L HoE shiel vdzeas F
Ho % shb2 o gate] ¥4 Jus A4Y 4 AUtk

4l AR 2AR20) = A Sev el Pk A7), ok AE7|3E, Qub A7), QuF A%t Rk A7], Rt
%713k, S9k A7), S9t X] 7]7} T 271, Tk A&71ZF, QRS 93 A7), QRS A&717F, PR 34, PQ HA,
sQ 4, Qr V—%, PR 7+2, QTc, Aubs 2 ST%% T Hojm st A= 24 AxA Q3 A (Q wave
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Pre-processing

Main Algorithm

ECG Signal

Sampling rate : 2000Hz
Resolution : 24bit

“

High pass filter
(0.1Hz cutoff frequency)

y

Low pass filter
(80Hz cutoff frequency)

"

Notch Filter
(60Hz/50Hz cutoff frequency)

g

R peak Detection

10

4

Diagnosis Parameter
Extraction

——200

a

Minnesota Code
Classification

——300
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Q Duration |?3—
Q Amplitude {180 |

R Amplitude 11220

s Amplitude |7
R Direction |1
QS pattern o
QRS Amplitude [1400
QRS trasient |1

PR Interval 0.124
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| AHE NB |

==

EMD, Asystolic

Check ; large spike, high frequency &

Chack : amplitude, 2ere crossing count 5
Ventricular
Fibrillatian

| Time, Frequency, morphological character £ |

]
Narmal Sinus Normal sinus rhythm &) et
Rhythm « Other arrhythmias, Ventricular SUpmn el
Check : AR Interval, ic patterns, -
- wave ampll rection, wide QRS complexes, abnarmial p wave & z:;,m m“lm [ m“m
Pramature Atrial - —

Chack : no p waves, irregular baseline, Iregularty lrregular,
: G it ORS shape, RR interval, BT wave direction, Q5 pattern 5

, direction &
Contraction Contraction Tachycardia Flutter Tachycardia Rhythm

terval, abnormal pwave &

Check : PR interval &

Chetk | PR Interval pattern, QRS shaped 5

Chech : heart rate, RR interval, wave direction

Chack : periodic patterns, A
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R Peak Detection

1)

E =

Diagnosis Parameter Extraction
P wave amplitude, duration
Q wave amplitude, duration
R wave amplitude, duration
S wave amplitude, duration
T wave amplitude, duration
QRS peak-to-peak amplitude
QRS complex duration
PR interval, PQ interval, QS interval, QT interval
RR interval, Qic, Heart rate, ST value

——200

2

P-QRS-T Wave Analysis

Q wave Items
QS patterns
High Amplitude R wave
ST Junction
ST Depression
ST Segment Elevation
T wave ltems
A-V Conductions
Ventricular Conductions
Arrhythmias
Miscellaneous Items

- 310

Minnesota Code
Classification

320

R =

Arrhythmia
Classification
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Ventricular fibrillation 7
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