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ABSTRACT Objective: To realize the discrimination of ventricular fibrillation (VF) and non-ventricular fibrillation (non-VF), ac-
cordingly detection of VF. Methods: The new algorithm was based on support vector machine (SVM) and the improved (TCI) algorithm.
The SWM has great advantages in processing classification and pattern recognition. The new algorithm utilized 4-s-sliding-window tech-
nology and the improved TCI to extract features of ECG. It was implemented as follows: by using absolute thresholds, calculated average
threshold crossing intervals of the middle 2s segment in every sliding window, and then input the TCI values into a binary classification
support vector machine, finally, the discrimination was realized. Results: VF and non-VF were classified successfully. It shows that the
new algorithm was superior to other classical algorithms by calculating quality parameters. Conclusions: This new algorithm can be used
for real time VF detection. It is easier to implement and has greater advantages in real-time execution. It is suitable for ECG monitoring
and defibrillator.
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Fig.l The flow chart of new algorithm
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Fig.2 Illustration of how average threshold crossing interval (TCI) is

obtained
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(a) Normal Sinus Rhythm (b) Ventricular Fibrillation
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Fig.3 Illustration of the New TCI Algorithm
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Table 1 Quality of ventricular fibrillation detection algorithm
MIT DB CU DB

DB
Se Sp Pp Ac Se Sp Pp Ac
TCI 74.9 83.9 0.8 83.9 71.0 70.5 38.9 70.6
VF 29.4 100 82.4 99.9 30.8 99.5 94.5 85.2
SPEC 23.1 100 60.6 99.8 29.0 99.3 92.0 84.6
CPLX 63 92.4 0.1 92.3 56.4 86.6 52.7 80.3
PSR 74.8 99.2 13.4 99.2 70.2 89.3 65.0 85.1
SVM(TCI) 88.6 96.1 3.6 96.1 77.3 84.0 59.0 80.2

2 SVM TCI MIT CU
Table 2 Overall quality of CU&MIT database using the new algorithm
CU&MIT DB--overall result
DB
Se Sp Pp Ac
SVM TCI 78.0 95.2 27.5 94.6
1 15) R
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