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WARAPRON SRISUP : APPLICATION OF THE TWIN SUPPORT
VECTOR MACHINE ALGORITHM TO HEART SOUND WITH
BREATHING SOUND NOISE CLASSIFICATION. THESIS ADVISOR :

ASST. PROF. PANU YIMMUANG , Ph.D. 49 PP.

TWIN SUPPORT VECTOR MACHINE/ABNORMAL HEART SOUND/

BREATH SOUND/IMBALANCE DATA

This thesis aims to study and apply the twin support vector machine for
the heart sound classification (normal/abnormal) from the heart sound data over-
laid with different-volume breath sound noise. The heart sound data was obtained
from Heart Sound & Murmur Library, University of Michigan, which composed
of normal heart sound, murmur abnormal heart sound and click abnormal heart
sound. Whereas, the breathing sound was from Respiratory Auscultation https://
www.mediscuss.org/. The heart sound data was manipulated with Audacity soft-
ware to be overlaid with the breathing sound. Then the features of the files were
extracted, which were root-mean-square, the spectral centroid, a p’th-order spec-
tral bandwidth, a spectral flatness, a roll-off frequency, coefficients of fitting an
n*-order polynomial to the columns of a spectrogram, and the zero-crossing rate
of an audio time series. Moreover, the imbalance data method was applied for the
data improvement before the modelling. Here, the Radial Basis Function kernel
was used to transform the data to be linear. After that, the support vector ma-
chine and the twin support vector machine methods were utilized to model. The
classification were done of 3 groups of data according to the ratio of train set and
test set, which were 15 group 70%:30%, 2"¢ group 75%:25% and the last group
80%:20%.The result showed that the support vector machine provided best perfor-

mance with the ratio of train set and test set was 80%:20%, which had accuracy =



IV

94.12%, precision = 89.19%, and recall = 100%. The twin support vector machine
provided best performance with the ratio of train set and test set was 70%:30%,
which had accuracy = 96.04%, precision = 100%, and recall = 93.10%. According
to the results, the application of the twin support vector machine method to the
heart sound classification could perform better accuracy and precision compared

to the one of the support vector machine method.
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