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Automatic identification algorithm based on multi-template matching for ventricular tachycardia
and supraventricular tachycardia

HUANG Bi-ying, TANG Hua-ming, ZHONG Neng-zhi, ZHOU Su
Department of Biomedical Engineering, Xinhua College of Sun Yat-sen University, Guangzhou 510520, China

Abstract: Objective According to the different signal characteristics of ventricular tachycardia and paroxysmal supraventricular
tachycardia, an electrocardiogram (ECG) identification algorithm based on characteristics extraction andmulti-template matching
is proposed in the paper. Methods The ventricular tachycardia and supraventricular tachycardia databases were firstly established.
The noise of ECG signals was removed, and the peak point of R wave was extracted. The ECG template taking the peak point
of R wave as the center and the ECG template of R-R interval model were respectively constructed. The characteristics of signals
to be measured were extracted, and matched with thenormalized correlation coefficients of the template in database by using
variable width template matching method. The pathological types of the signals were determined by the matching results. Results
The ECG data from MIT-BIH arrhythmia database were taken as measured signals, and Matlab was applied for the simulation
test of algorithm. The results showed that among 20 cases of ECG signals to be measured, 2 cases of signals were misidentified.
One case of ventricular tachycardia was mistaken for supraventricular tachycardia, and one case of supraventricular tachycardia
didn't get any available results. The accuracy rate reached 90%. Conclusion The algorithm has a higher identification rate for
ventricular tachycardia and supraventricular tachycardia, so the algorithm can be used for the assisted diagnosis of the disease
of ventricular tachycardia and supraventricular tachycardia.

Key words: ventricular tachycardia; paroxysmal supraventricular tachycardia; multi-template matching; normalized correlation
coefficient; automatic identification algorithm; electrocardiogram
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Tab.1 Experimental results of multi-template matching algorithm taking peak point of R wave as center

Heart beat number
Record number
to be measured

State of signals to

Identification results True or false

be measured

222 466 208
209 151724
209 215793
220 149 531
220 150 801
203 33033
200 537912
221 282 509
221 303 035
217 154 940
220 231 880
220 444 319
209 285 337
233 211 590
221 282 509
200 537 912

PSVT PSVT T
PSVT NONE F
PSVT PSVT T
PSVT PSVT T
PSVT PSVT T
VT VT T
VT NONE F
VT PSVT B
VT VT T
VT NONE F
PSVT PSVT T
PSVT PSVT T
PSVT PSVT T
VT NONE =
VT NONE F
VT NONE B

PSVT: Paroxysmal supraventricular tachycardia; VT: Ventricular tachycardia
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Tab.2 Experimental results of multi—-template matching algorithm of R—R interval model

Heart beat number to State of signals to

Record number
be measured

Identification results ~ True or false

be measured

220 149 531
222 466 208
209 215793
209 151724
210 389 830
221 303 035
214 123 155
205 333754
233 211590
221 282 509
205 109 089
220 444 319
209 310721
220 233510
222 469 227
213 322 260

PSVT NONE F
PSVT VT F
PSVT NONE F
PSVT NONE F
VT VT T
VT VT T
VT VT T
VT VT T
VT VT T
VT VT T
VT VT T
PSVT VT F
PSVT PSVT T
PSVT VT F
PSVT PSVT T
VT NONE F
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Fig.2 Flow chart of multi—template matching algorithms based on peak point of R wave and R-R interval model
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Tab.3 Experimental results of multi-template matching algorithms based on peak point of R wave and

R-R interval model

v

Unable to judge

Record number Heart beat number to State of signals to Identification results True or false
be measured be measured
222 466 208 PSVT PSVT T
209 151724 PSVT NONE F
209 215793 PSVT PSVT T
220 149 531 PSVT PSVT T
220 150 801 PSVT PSVT T
234 304 425 PSVT PSVT T
205 333754 VT VT T
214 123 155 VT VT T
221 303035 VT VT T
210 389 830 VT VT T
207 222 62 VT PSVT F
205 107 561 VT VT T
203 33033 VT VT T
214 301 494 VT VT T
200 537 912 VT VT T
203 108 537 VT VT T
233 211590 VT VT T
221 282 509 VT VT T
220 444 319 PSVT PSVT T
209 310 721 PSVT PSVT T
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