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Consonant/Vowel Segmentation in Monosyllabic
Speech Data Using the Fractal Dimension
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ABSTRACT

In this paper, we performed a class of experiments on segmenting consonant and vowel from Korean consonant-
vowel (CV) monosyllable data, using the fractal dimension of the speech signals, We chose the Minkowski-Bouligand
dimension as the fractal dimension, and computed it using the morphological covering method. In order to examine
the usefulness of the fractal dimension in speech segmentation, we carried out speech segmentation experiments
using the fractal dimension alone, using the short-time energy alone, and using both the fractal dimension and the
short-time energy, and compared the results, From the experiments, segmentation accuracy of 96,1% was achieved
for the case with using the multiplication of the slope of the fractal dimension and that of the energy, while the seg-
mentation accuracies for the cases with using the slope of either the fractal dimension or energy alone were stightly
lower (93.6%) or much lower (88.0%) than the above case, respectively. These results indicate that the fractal di-
mension can be used as a good parameter for speech segmentation,
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(a) In case of using the LFD slope alone.
(b) In case of using the log{LFD—1) slope alone.
(c) In case of using the log{Energy) slope alone.
{(d) In case of using the multiplication of log(En-
ergy) slope and log(LFD—1) slope,
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Table 1. Consonant/vowel segmentation performance based on the proposed method (con-

sidering errors within +10ms).
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Fig 6. Segmentation results for each of three speakers
using the multiplication of log energy slope and
slope of log fractal dimension.

{a) Speaker HHI. (b) Speaker PCK,
(c) Speaker RJH.
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Fig 7. Example of wreng segmentation in case of using

only the log energy slope.

(a) Waveform of the speech signal ‘ne’,
(b) Curve of log{Energy).

(c) Curve of log(LFD—1).

(d) Slope curve of log(Energy).

(e) Stope curve of log{LFD—1),
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Fig 8. Example of wrong segmentation in case of using

only the slope of log fractal dimension.
(a) Waveform.of the speech signal ‘si’.
(b) Curve of log(Energy}.

(c) Curve of log(LFD—1),

(d) Slope curve of log(Energy).

{e) Slope curve of log(LFD—1).
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Fig 9. Example using the multiplication of log energy

slope and slope of log fractal dimension in case

of Fig 7.

(a) Waveform of the speech signal ‘ne’.

(b) Curve of log{Energy),

{¢) Curve of log(LFD—1).

{d) Curve of multiplication of log{Energy) slope
and log(LFD—1) slope,
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Fig 10. Example using the multiplication of log energy
slope and slope of log fractal dimension in case
of Fig 8.
{a) Waveform of the speech signal 'si',
(b) Curve of log(Energy).
{c) Curve of log{LFD—1),
(d) Curve of multiplication of log{Energy) slope
and log{LFD—1) slope.
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Fig 11. Example using log energy slope and slope of log

fractal dimension, respectively,

(a) Waveform of speech signal ‘mae’,

(b) Curve of log{Energy).

(c) Curve of log{LFD—1).

{d} Slope curve of log(Energy).

(e) Slope curve of log(LFD—1).
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Fig 12. Example of wrong segmentation using the mul-
tiplication of two slope it case of Fig 11,
(a) Waveform of the speech signal ‘mae’.
(b) Curve of log{Energy).
{c) Curve of log(LFD—1).
{d) Curve of multiplication of log{ Energy) slope
and log(LFD—1) slope.
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