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Extended Abstract 
The technology of detecting cardiac valve related diseases using echo-ultrasonics is progressing. Nevertheless, the 

screening of cardiac valve diseases in rural clinics is mainly dependent on the auditory interpretation of heart sounds. 

There is a strong demand of developing a computer-assisted algorithm to help rural physicians distinguish abnormal heart 

sounds and normal heart sounds with innocent murmurs. 

In this study, we examined 10 patients with normal heart sounds with innocent murmurs, and 12 patients with aortic 

stenosis, mitral regurgitation, of mitral stenosis, whose data was randomly collected using 3M Littmann digital stethoscope 

at Taoyuan Army Forced General Hospital in Taiwan from July to November in 2016 [1]. The heart sound data was 

preprocessed to minimize environmental noises and then processed with singular spectrum analysis (SSA), which 

separated murmurs from recorded heart sounds [2-4]. The power spectrum densities (PSD) of extracted murmurs in two 

groups were estimated. Results indicated that the patterns of PSD of extracted murmurs in normal and abnormal groups 

can be discriminated. In addition, a ratio, the area under curve from 201 Hz to 300Hz to the area under curve from 0 to 200 

Hz in PSD, seemed to be an effective index to discriminate abnormal and innocent murmurs with independent sample T 

test (p value < 0.05). In conclusion, this developed algorithm can help physicians better differentiate abnormal murmurs 

and innocent murmurs, which is useful for the further development of phonocardiogram telemedicine. 
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