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Summary

There has been in the past and still is controversy over the genesis of the third
heart sound (S3). Recent studies, strongly suggest that S3 is a manifestation of a
sudden intrinsic limitation in the expansion of the left ventricle. The thesis has aimed to
explore that hypothesis further using combined echocardiographic and spectral analysis
techniques. Spectral analysis was carried out via conventional fast fourier transform
methods and the maximum entropy method. The efficacy of these techniques, in relation
to clinical and scientific application, was explored further. Briefly discussed was the
application of autoregressive-moving average (ARMA) modelling for spectral analysis of
S3, in relation to further work. Following is a brief synopsis of the thesis:

CHAPTER 1 This gives an historical and general introduction to heart sound analy-
sis. Discussed briefly is the physiology of the heart and heart sounds and the diagnostic
implications of S3 analysis.

CHAPTER 2 Here is discussed the instrumentation system used and phonocardio-
graphic and echocardiographic data aquisition. Data preprocessing and storage is also
covered.

CHAPTER 3 In this chapter the application of a FFT method and correlation of
resultant spectral parameters with echocardiographic parameters is reported.

CHAPTER 4 The theoretical development of the maximum entropy technique (based
on published papers and expanded) is discussed here. Numerical experiments with the
method and associated problems are also discussed.

CHAPTER 5 The MEM is applied to the spectral analysis of S3 and compared
with the FFT method. Correlation analysis of MEM derived spectral parameters with
echocardiograhic data is performed.

CHAPTER 6 Here ARMA modelling and application to further work is discussed.
An ARMA model from the maxixum entropy coefficients is derived. The application
of this model to the deconvolution of the chest wall transfer function is discussed as an
approach for further work.
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