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Speech Training Aids for Hearing-Impaired Mandarin Speakers

一、中文摘要
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英文摘要

(Keywords: hearing-impaired speech, voice conversion, harmonic sinusoidal model)

The speech of the hearing-impaired suffers from misarticulations and prosodic 

deviations due to the lack of auditory feedback. This project aims to devise a voice 

converter that modifies the impaired speech to be perceived as if it was uttered by a 

normal speaker. We applied the spectral conversion on speech signals analyzed by the 

harmonic sinusoidal model, in which sine-wave amplitudes and phases are chosen to be 

harmonic samples of the magnitude and phase spectra. In light of the low-redundancy 

spectral representation, we perform principal-component analyses on cepstral coefficients 

derived from sine-wave amplitudes. After that, the principal components are 

characterized under the form of a Gaussian mixture model with parameters converted 

using an EM-trained mapping function that minimizes the spectral distance between the 

impaired and normal speech. Also proposed is a time-varying approach to time-scale 

modification that uses the dynamic time warping to match the rate of articulation of the 

hearing-impaired speaker with that of the normal speaker.
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二、計劃緣由與目的
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三、研究方法與成果
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四、結論與討論
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Syllable impaired speech converted speech

affricate-vowel 30% 92.5%

fricative-vowel 55.83% 63.33%

stop-vowel 86.36% 87.27%

nasal-vowel 78.89% 85.56%

liquid-vowel 76% 80%

total average 60.88% 78.38%

syllable before conversion after conversion

Bu 12.72 3.82

Pu 10.52 4.12

Du 9.86 4.46

Tu 10.34 4.40

Gu 11.74 4.50

Ku 11.25 4.46

zhu 13.93 6.58

chu 14.49 5.65

Zu 15.24 6.38
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Cu 13.32 5.96
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