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(57) ABSTRACT

A method for detecting long QT syndrome in a subject
comprises obtaining data corresponding to an electrocardio-
gram (ECG) signal of the subject, identifying a set of
features in the data based on selected inflection points of the
ECG signal, using the set of features to categorize segments
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higher resolution and lower computational complexity. Fur- The second feature used was energy of ECG segments.
thermore, the method is robust to noise and baseline wan- The energy of an ECG segment may be defined as the sum
dering. of squared values of that wave. However, because of base-
In addition, prior approaches may locate IPs by finding line wandering, this may not be accurate as low-energy

zero-crossings of the second derivative of ECGs. However, 5 waves positioned at higher baseline values may mistakenly
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output signals unstable. Embodiments described herein  facts canbe observed in FIG. 4. For example, as seen in FIG.
overcome this problem by using a one-dimensional LoG 4, the isoelectric segment at time 9000 ms has a higher

filter. The LoG is a finite impulse response (FIR) filter which ,, energy than the T wave at time 8000 ms. Therefore, the term
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features may be used, and/or other numbers of features may tions on its peak. Although the onset of the T wave is more
be used to create a multi-dimensional feature space, as noted obvious in this case, locating the end point is still challeng-

above. ing.
According to the multi-dimensional feature space, the mth To quantify these measures so that they can be employed
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tures based on the IPs is set forth herein:
l) QT Interval: The first feature that needs to be measured

1 1.
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by the following feature vector:
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6) Heart Rate: The feature of heart rate may be measured commands from a user of the system, etc.), analyzing data,
as follow: and displaying results and/or images on a display of the

system. For example, the processor may receive and/or
process data corresponding to an ECG signal of a subject,

60 a7 s and/or perform one or more function as described above, and
HR = o5 output a result indicating whether long QT syndrome is
detected, and optionally whether the long QT syndrome is
where RR represents the time interval between two con- Type 1 or Type 2.
secutive peaks of the R wave in seconds. The computer includes executable programmed instruc-
LQTS Diagnosis and Classification 10 tions for directing the computer to carry out embodiments of
e : - s e s La A . S T b - -, 11

tant aspect of embodiments. The ability to classify different puter prompting the user
e - S P e P

for input at various steps. Pro-
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[21.S_Immanuel. A. Sadrieb. M_Ranmert_1 -P_Conderc W 2 Themethad nf claim 1 wherein categorizine seoments.

Zareba, A. P. Hill, and J. I. Vandenberg, “T-wave mor- of the ECG signal includes determining beginning and end
phology can distinguish healthy controls from LQTS points of Q and T waves.
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16. Apparatus, comprising a processor and a non-transi-
tory computer-readable medium having instructions stored

(ECG) signal of a subject; 5
identify a set of features in the data based on selecting
inflection points of the ECG signal by finding zero-
crossings of a second derivative of the ECG signal,
wherein the second derivative is determined using a
finite impulse response (FIR) filter; 10
use the set of features to categorize segments of the ECG
signal;
use the categorized segments of the ECG signal and the
inflection points to classify the ECG signal as normal or
as long QT syndrome (LQTS); 15
output a result indicating whether the subject’s ECG
signal is classified as normal or as long QT syndrome.
17. The apparatus of claim 16, wherein the instructions
cause the processor to output a result indicating whether the
subject’s ECG signal is classified as LQTS Type 1 or LQTS 20
Type 2.



