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Introduction

The QRS complex represents ventricular depolarization and consists of three waveforms. The
normal complex begins with a downward deflection known as the Q wave, followed by an upward
deflection called the R wave. The next downward deflection will be the S wave. All ventricular
complexes are known as QRS complexes even if every wave is not present in all complexes. The
normal human QRS complex lasts about 0.04 to 0.11 seconds and its waveform can be seen in Fig.
1, which shows a typical external electrocardiogram (ECG).

T wave

Fig. 1. Example of a typical external electrocardiogram.

QRS

The detection of the QRS complex is very important because it is related to different heart
dysfunctions such as:

D Nonspecific intraventricular conduction delay

. Some cases of left anterior or posterior fascicular block

o Incomplete right or left bundle branch block

o Ectopic rhythms originating in the ventricles (e.g., ventricular tachycardia, pacemaker
rhythm)

. Presence of necrotic heart tissue

. Ventricular hypertrophy

The wavelet transformation [1] is a very promising tool to characterize non-stationary signals such

as the QRS complex because it gives good estimation of time and frequency localization. In fact,

the analysis of the signal is performed at various resolutions and accomplished by decomposition
1



