
2.1 TCI algorithm

The threshold crossing intervals algorithm (TCI) [17] operates in the time domain. Decisions
are based on the number and position of signal crossings through a certain threshold.

First, the digitized ECG signal is filtered by the procedure mentioned above. Then a binary
signal is generated from the preprocessed ECG data according to the position of the signal
above or below a given threshold. The threshold value is set to 20% of the maximum value
within each one second segment S and recalculated every second. Subsequent data analysis
takes place over successive one second stages. The ECG signal may cross the detection
threshold one or more times, and the number of pulses is counted. For each stage, the
threshold crossing interval TCI, this is the average interval between threshold crossings, is
calculated as follows

TCI =
1000

(N − 1) + t2
t1+t2

+ t3
t3+t4

[ms]. (1)

The following picture illustrates the situation
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Here, N is the number of pulses in S. t1 is the time interval from the beginning of S back to
the falling edge of the preceding pulse. t2 is the time interval from the beginning of S to the
start of the next pulse. t3 is the interval between the end of the last pulse and the end of S
and t4 is the time from the end of S to the start of the next pulse.

If TCI ≥ 400ms, sinus rhythm (SR) is diagnozed. Otherwise sequential hypothesis testing
[17] is used to separate ventricular tachycardia (VT) from ventricular fibrillation (VF).

As stated above, the original algorithm works with single one second time segments, (see [17],
page 841). In addition, in this study we also select 6 consecutive one second episodes. In this
case final SR or VF decision is taken if diagnozed in four or more segments.

The varying parameter to obtain the IROC is TCI.
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