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= Abstract=

A Sfddy of QRS Complex Detection using the Spatial Velocity

Hyuk je-Kweon, Myoungho-Lee

The time instants, at which QRS complexes are detected, are used in the electrocardiogram rhythm .
analysis. Hence, it is necessary that all QRS complexes are detected and that no other waves or
artifacts are wrongly labeled as such. These time instants are also used in other tasks as an indication
of the location of significant events in the ECG. For example, the QRS typification algorithm uses
these points to define the region of interest for complex comparison and alignment. When waveform
recognition is done for each complex, these points are used to define search intervals in which the
onset and the end of the QRS complex have to be found.

This paper proposes the method for the detection of QRS complexes and decision rule for the classi-
fication scheme. The efficiency of the detection is demonstrated with the aid of an internationally vali-
dated CSE(Common Standard for Quantitative Electrocardiograph) data set 3 and 4.
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Fig. 1. The ECG signal with/without spike components and noise components estimated by 9 point parabolic filtering (a)
The ECG signal free of muscle noise and spike component and estimated noise components. (b) The ECG signal with only

spike component and estimated noise components. (¢) The ECG signal with only muscle noise and estimated noise compo-
nent.
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Fig. 3. The number of FP and FN QRS complexes as a function of the threshold for the magnitude of the local extremum
applied to each lead group separately.

(a) The result of 422 QRS complexes in Lead 1, II, II. (b) The result of 396 QRS complexes in Lead aVr, aVl, aVf. (c)
The result of 405 QRS complexes in Lead V1, V2, V3. (d) The result of 378 QRS complexes in Lead V4, V5, V6. (e) The
result of 1721 QRS complexes in VCG Lead X, VY, Z.
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Fig. 5. Example of the detection of QRS complex using spatial velocity. Local extrema labeled 'q’ in the spatial velocity are
QRS complex. (a) Original ECG signal (Lead I, II, Il group) (b) Top 3 schemes represent the down sampled ECG to
100Hz, bottom scheme shows the spatial velocity derived from above 3 signals.
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Table 1. The number of FP and FN of QRS complexes detection applied to CSE database
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and their detection ratio.
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Fig. 6. The result of detection in ECG when spikes are in-
cluded. The QRS complexes are excluded when spikes are
detected.
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