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ABSTRACT

People with hearing impairment (HI) are different from normal-hearing persons with
regard to speech perception. Computer-based digital processing of speech signals can now
be used to improve speech perception and to promote the speech-language learning of
people with HI. This study used the Speech Audiometry system ( SpchAUD ) developed by
the Department of Electrical Engineering of National Tsing Hua University to examine the
training effects on improving the abilities of speech discrimination and pronunciation in
children with HI.

The project comprises three parts: (1)a SpchAUD -based test of speech discrimination
ability was used to assess the learning of Mandarin phonetic symbols; (2)a SpchAUD -based
filter-bank design was used to change the spectral properties of generated speech signal and
to assess the improvement of speech perception and repetition ability; (3)a SpchAUD -based
speech reception threshold test and teaching materials of spoken language were designed to
assess the changes of pronunciation accuracy and speech discrimination in children with HI.

The data generated by SpchAUD, including the speech discrimination tests and waveforms
showing repeated pronunciations, together with acoustic analysis (PRAAT), were used to
evaluate the HI children’s speech related abilities. The results showed that the

pronunciation accuracy of children with HI was improved. This suggests that SpchAUD



can be effectively used for designing teaching materials as well as for examining the
progress of teaching programs. The analysis of a HI case has also shown that a
filter-band design, which makes discrete shifts on the sound spectrum, will be helpful in

improving speech discrimination ability.

Keywords: Hearing impairment, Speech discrimination, Speech audiometry

(SpchAUD) , Mandarin pronunciation, Acoustic analysis
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