Development and Testing of Ventricular Fibrillation
Detection Software Module

Artem Pogorelov, Yulia Zavyalova, Alexander Borodin

Petrozavodsk State University
Department of Computer Science

. | This project is supported by grant KA179 of Karelia ENPI - joint program
- - I of the European Union, Russian Federation and the Republic of Finland

14™ FRUCT conference Qﬁ
November 11-15, Helsinki, Finland D

Artem Pogorelov CardiaCare



Cardiovascular diseases

m Major health problem
m Greatest risk group

m Constant monitoring
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CardiaCare
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How it works?
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Requirements for the algorithm

m Real-time
Reliability
High speed P

Simplicity

Artem Pogorelov CardiaCare



Phase Space Reconstruction

16

IS
(=)

w
o

W
o

N
o

X(t+0.5s) / a.u.
n
o

15
10
5 H
H
JAESERSS -giEE
0 10 20 30 40
x(t) /a.u.

"

cs karelia.ri]




Phase Space Reconstruction
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Arithmia detection

d

B Number of visited boxes

Number of all boxes

If d > dy, then classify ECG episode as VF,

dp =0.15
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Testing of the algorithm

= MIT-BIH PhysioNet
m PhysioNet the research resource
physiologic signals
m Open-source software . .
m WFDB-library .
TORR
m WFDB-applications

ECG records
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Testing: Normal ECG record

s

Application Output vz € * P

TestingSystem B TestingSystem

count = 90

d = 0.05625 | Select Dir

NORMAL

interval # 188 /TestingSystem/records/200.txt
;”:“t;%i:? 5 /TestingSystem/records/207_V1.txt
HORMAL /TestingSystem/records/207_MLILExt
interval # 189 /TestingSystem/records/203.txt
;02“101528 /TestingSystem/records/114_V5.txt
NORMAL . T )ID :
interval # 190

count = 67 Check record!

d = 0.041875

HORMAL

Wl 1ssues ) Search Results QENETE L Rell [ VA Compile Dutput QMLJS Consolen




Testing: VF ECG record

TestingSystem B TestingSystem

count = 288

d= 0.18 | Select Dir |
WARNING! Ventricular fibrillation!

interval # 222 1/ TestingSystem/records/222_MLILExE
;D\mt;léﬁﬁ 1/TestingSystem/records/210_MLILExt
WARNING! Ventricular fibrillation! fTestlngSystem/records/210)'1.txt
interval # 223 1/ TestingSystem/records/samples106.txt
count = 296 1/TestingSystem/records/222_W1.txt

d = 0.185 W/TestinaSwstem/recards/200 txr

WARNING! Ventricular fibrillation! . T i D
interval # 224

count = 296 Check record! |
d= 0.185

WARNING! Ventricular fibrillation!
Issues ld| Search Results JEIE TSI T4MEY Compile Output QML/JSCunsolen




Thanks for your attention!

Try CardiaCare now.

Get this App from Nokia Store

NOKIA
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