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Abstract: The application of phonocardiogram (PCG) for diagnosis complements the traditional means of auscultation. Most commercialized
PCG processing software, however, is of limited medical significance because they mainly focus on noise reduction, waveform editing and
playback. The HeartScreen software is aiming at automatic heart sound annotation and feature extraction so as to provide more useful diagnostic
information to doctors. Cardiac cycles are partitioned out of the simultaneously recorded ECG with the proposed software and the onset points of
main heart sounds are located. The offset points of the sounds are then determined using the envelogram of the phonocardiogram. Moreover, the
isolated cardiac cycles of the same class are summed up to improve signal-to—noise ratio. Five phonocardiogram sequences are used in the ex-
periment, which are processed with both the proposed method and manual operation to locate the offset points of the constitute heart sounds.
The average difference between the two approaches is 2.7ms and the standard deviation is 9.1ms. Besides, the typical phonocardiograms gener-
ated by the software are accepted by cardiologist as medical proofs for diagnosis. The functions of the software satisfy the needs of cardiologist.
The annotations of the positions of the heart sounds made by the proposed method show conformity with manual results. As a result, the soft-
ware holds the promise of being used in a wider range in computer—assisted diagnosis.
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Fig.1 Location and structure of ventricle, atrium and valve
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Fig.2 Vacuum electrodes for acquiring heart sound signal and ECG
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Fig.3 The placement of vacuum electrode
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Fig.4 One channel of ECG and three channels of PCG are displayed synchronously in the main page
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Fig. 6 The raw PCG waveform and the envelogram extracted using
homomorphic filtering
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