de Navarra

Nafarroako
Unibertsitate Publikoa

Universidad Publica

COMPLEXITY MEASURE REVISITED: ANEW ALGORITHM FOR CLASSIFYING CARDIAC ARRHYTHMIAS
U.Ayesta, L. Serrano, |. Romero

Phone: +34 948 169 264; Fax: +34 948 169 720; e-mail: Iserrano@unavarra.es

Public University of Navarre, Department of Electrical and Electronic Engineering Campus Arrosadia s/n, E-31006 Pamplona, Navarre, Spain

EMBC 2001
Istanbul - Turkey
October, 25-28 2001

\

«Classification of

cardiac arrhythmias
with low complexity

algorithm.
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1. SPRD.

Method: SPDR-CM* algorithm

Two-step classification

Sample Percentage in Dynamic Range. Classification in two groups: SR and VT/VF

Normal Sinus Rhythm

v

ime (sec)

°* SPRD

Histogram of SPDR

77777777777 S (Normal|

|$ 5\ m%\ﬂ“ﬁ *

0 005 01 015 02 025 03 035 04 045 05 055
SPDR

2. CM. Complexity Measure. Based on the well-known Lempel-Ziv algorithm.

It distinguishes VT and VF rhythms.
The signal is compared with a
threshold and the complexity is
measured from the two-level array
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\\ PREPROCESSING

Performance of SPDR-CM for
different window lengths

Window SENSITIVITY" (%) TEAL
Cenott CORRECT
(sec) SR VT VF
3 21/21=100 | 44/61=72.1 | 54/56=96.4 |119/138=86.2
4 21/21=100 | 46/61=75.4 | 53/56=94.6 | 120/138=86.9
5 21/21=100 | 47/61=77 | 53/56=94.6 | 121/138=87.7
6 21/21=100 | 47/61=77 | 53/56=94.6 | 121/138=87.7
7 21/21=100 | 50/61=81.9 | 52/56=92.8 | 123/138=89.1
8 21/21=100 | 50/61=81.9 | 53/56=94.6 | 124/138=89.8
9 21/21=100 | 49/61=80.3 | 53/56=94.6 | 123/138=89.1
10 21/21=100 | 48/61=78.7 | 51/56=91 | 120/138=86.9

*Sensitivity=TP/(TP+FN), where TP=True positive, FN=False negative

Comparative results of sensitivity among different methods

PAPER
METHOD

BIcm 100 | 100 | 100

SR | VT [ VF DATABASE

OWN-RECORDED FROM
BODY SURFACE
OWN-RECORDED

FROM BODY SURFACE

[6]/Regression Test (RT) | NA 100 100

o RT.same[6] |\ | 81 90 MIT-BIH MALIGNANT
SPRT 93 96 | ARRHYTHMIA DATABASE
m CWA NA | 100 50 OWN-RECORDED
ALPF 91 75 AND INTRACARDIAC
[4] OWN-RECORDED
ANN 993 S91 w12 AND INTRACARDIAC
vere | c 238 | 819 [ 946 | MIT-BIH Malignant Data.
| SPRD-C 100 81.9 | 94.6 | MIT-BIH Normal Synus Data.

\ /

/

\

¢ CM algorithm is not enough
for the correct classification of
SR, VT and VF.

* SPRD is capable to separate
SR signals from VT/VF signals.

» Combination of both classifies
correctly 91% of the signals.
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