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Research and development of a voice quality enhancing method for alternative
vocalizations by a laryngectomized person
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The main purpose of this research project is to realize a speech analysis

method applicable to various types of speech including not only a normal voice uttered by a periodic
excitation source due to vocal cord vibration but also special voice such as an esophageal voice
uttered by a non-stationary, non-periodic excitation source due to vibration at the upper part of
the esophagus. We constructed a new voice analysis method that can automatically generate the
optimal topology of the HMM that represents the excitation source from the observed voice signal,
and can also simultaneously estimate the model parameters. Based on the proposed speech analysis
method, we then investigated the feasibility of voice quality enhancing method to replace the
excitation source, which is the voice quality deterioration factor of the esophageal voice, with a
vocal cord excitation source estimated from the normal voice recorded before total laryngectomy and
resynthesize it.
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