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Cardiovascular diseases around the globe

Cardiovascular diseases (CVD) remain the leading cause of death
worldwide.

More than 16.6 million deaths or one-third of all deaths each year.

CVD is becoming increasingly prevalent in developing countries and,
by 2010, CVD is expected to kill more people in developing countries
than infectious diseases according to the World Health Organization.

Clinical experience has shown that heart sounds can be an effective
tool to noninvasively diagnose some of the diseases.
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Opening snap

A heart problem, known as mitral stenosis, is caused by rheumatic
heart disease in the majority of cases, which leads to a narrowing of
the mitral valve.

The objective of this study is to analyze applicability of the S-method
in localization of the OS with respect to S2.

The importance lies in the fact that the OS occurs sometimes very
close to the S2, and the physicians are unable to detect it easily.

The analysis is performed on the heart sounds, recorded at St.
Joseph’s Hospital in Toronto, Canada, during heart auscultations.
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Methodology

Considered three time-frequency representations:

Spectrogram
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S-method
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Sejdić et al. (University of Toronto) TFA of HS August 29th, 2008 4 / 9



Results
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Sejdić et al. (University of Toronto) TFA of HS August 29th, 2008 5 / 9



Results

0 200 400 600 800 1000
−0.4

−0.2

0

0.2

0.4
Time representation

Time (ms)
(a)

A
m

pl
itu

de

|STFT|2

Time (ms)
(b)

F
re

qu
en

cy
 (

H
z)

200 400 600 800 1000

100

200

300

400

500

Wigner Distribution

Time (ms)
(c)

F
re

qu
en

cy
 (

H
z)

200 400 600 800 1000

100

200

300

400

500

S−method

Time (ms)
(d)

F
re

qu
en

cy
 (

H
z)

200 400 600 800 1000

100

200

300

400

500
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Conclusions

A time-frequency analysis of the heart sounds is performed in order to
determine whether this type analysis is suitable for resolving closely
spaced S2 and the OS.

Three time-frequency techniques have been considered: short-time
Fourier transform, Wigner distribution and the S-method.

Of the three transforms that were considered in relation to the
objective, the S-method performed best for the needs of a user who
needs a simple and clear display that relates the three sound
quantities, i.e. intensity, frequency and timing.
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Question Period

Thank you for your attention!
Any questions?

Sejdić et al. (University of Toronto) TFA of HS August 29th, 2008 9 / 9


