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Abstract

In this paper, we look into previous research in relation to each processing step for ECG
diagnosis and propose detection and classification method of arrhythmia using rhythm features of
ECG signal. Rhythm features for distribution of rhythm and heartbeat such as identity, regularity,
etc. are extracted in feature extraction, and rhythm type is classified using rule-base constructed
in advance for features of rhythm section in rhythm classification. Experimental results for all of
rhythm types in the MIT-BIH arrhythmia database show detection performance of 100% for
arrhythmia with only normal rhythm rule and applicability of classification for rhythm types with
arrhythmia rhythm rules.
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Fig. 2. Typical process flowchart of ECG based diagnosis
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Table 1. Class.ification of cardiac rhythm
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Table 2. Rhythm Features for arrhythmia diagnosis

2|5 E&(Rhythm Features)

o Puje| All(heartrate of P wave)

» Rue| Auk(heartrate of R wave)

o ZUY(identity of P wave and R wave)

*  TEY(regularity of PP interval and RR interval)

» PIKpositive and negative of P wave)

*  PRZHA(PR interval)

*  QRSE(QRS width)
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Fig. 3. Diagram for rule-based rhythm classification
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Table 3. Rule-base generated from knowledge-base
if {(60<Prate<100) N(60<Rrate<100)N(Drate=0)} N
Rulei {(DPP<0.16) N(DRR<0.16)} N {(PHV)0)} N
1 {(0.12=<PRint=<0.2)} N {(QRSwid=<0.1)},
then Normal Sinus Rhythm
if {(60<Rrate<100)} N {(DRR<0.16)} N
{(QRSWid=0.12)},
then Paced Rhythm
if {(40<Prate(60) N(40<Rrate(60) N (Drate=0)} N
Rulei {(DPP<0.16)N(DRR<0.16)} N {(PHV)0)} N
3 {(0.12=<PRint=<0.2)} N {(QRSwid=<0.1)},
then Sinus Bradycardia
if {(100{Prate<160)N(100{Rrate<160) N(Drate=0)} N
Rulei {(DPP<0.16)N (DRR<0.16)} N {(PHV)0)} N
4 {(0.12<PRint<0.2)} N {(QRSwid<0.1)},
then Sinus Tachycardia
if {(60<Prate<100) N(60<Rrate<100)N(Drate=0)} N
Rule: {(DRRY0.16)} N {(PHV>0)} N {(0.12<PRint<0.2)} N
5 {(QRSWid=<0.1)},
then Sinus Arrhythmia

Rule
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Py = Phez'ght/Pwidth (4)
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< Description >

+ Sinus rhythm, rate 72/win

+ Normal P wave, 0 89538

+ Normal PR interval, 0.17199
» Normal ORS duration, 0.081435

< Interpretation »
+ Normal Sinus Rhytha
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Fig. 4. User interface for rule-based rhythm classification
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< Description >

+ Atrial rhythn, rate 72/nin
+ P wave, 0.52631

+ PR interval, 0.12407

+ (RS duration, 0.084028

< Interpretation >
+ Atrial Bigeminy

2l 5. Aldto|ctal(e|E= 222t1)0f Chst 2|5 &/
Fig. 5. Rhythm classification for Atrial Bigeminy(Record
no.222)
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< Original signal : 10sec >

| ﬂ [ M\

i
6.3 6.35 6.4 6.45 6.5 6.55 6.6
Sample index x 10"

< Description >

+ Yentricular rhythe, rate B0/nin
+ Normal P wave, 3.0331

+ Normal PR interval, 0.13135

+ ORS duration, 0.10722

< Interpretation >
+ Ventricular Trigeniny

T2 6. AaiMEil(E|zEE 1198)of st 2|§ &7
Fig. 6. Rhythm classification for Ventricular
Trigeminy(Record no.119)
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< Description >

+ Sinus rhythe, rate 36/min

+ Normal P wave, 1.9812

+ Normal PR interval, 0.14537
+ Normal ORS duration, 0.071296

< Interpretation >
+ Sinus Bradycardia
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Fig. 7. Rhythm classification for 2° Heart Block(Record
no.231)
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Table 4. Classification performance by proposed algorithm

No. of Abnormal Type
Rhythm type tést detection classification
(Risk level) : No. of i No. of [No. of :
signals Ratio
normal { Abnormal | type
Normal Sinus
Rhythm(1) 64 50 14 50 78.13
Paced Rhythm(2) 10 0 10 9 90.00
Sinus
Bradycardia(2) 10 0 10 6 60.00
Supraventricular
Tachyarrhythmia(2) 10 0 10 ! 70.00
Atrial Bigeminy(2) 8 0 8 6 75.00
Atrial Flutter(2) 10 0 10 0 0.00
Atrial
Fibrillation(2) 10 0 10 0 0.00
Junctional
Rhythm(3) 10 0 10 2 20.00
Ventricular
Bigeminy(2) P b 10 8 80.00
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No. of Abnormal Type
Rhythm type tést detection classification
(Risk level) ) No. of i No. of [No. of )
signals Ratio
normal { Abnormal | type
Ventricular
Trigeminy(3) 10 0 10 6 60.00
|dioventricular
Rhythm(4) 10 0 10 1 10.00
Ventricular
Tachycardia(4) 10 0 10 / 70.00
Ventricular
Flutter(4) 10 0 10 ! 10.00
2° Heart Block(3) 10 0 10 0 0.00
RBBB Rhythm(2) 10 0 10
5 25.00
LBBB Rhythm(2) 10 0 10
Pre-excitation 10 0 10 7 70.00
syndrome(2)
Total 222 50 172 115 51.80
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