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Development of Integrated Speech Training Aids for Hearing Impaired

Sang-Hui Park, Dong-Jun Kim, Myung-Kuk Lee, and Jei-Hyuk Song

In this study, a speech training aids that can do real-time display of vocal tract shape and

other speech parameters together in a single system is implemented and self-training

program for this system is developed. To estimate vocal tract shape, speech production

process is assumed to be AR model. Through LPC analysis, vocal tract shape, intensity, and

log spectrum are calculated. And, fundamental frequency and nasality are measured using

vibration sensors.
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Fig. 1 Designed vocal tract profile graphics
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Fig. 5 Decision criteria for fundamental frequency
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Table 1. Decision criteria for consonants
e AR H - & g 2 7 £
1. = & inten +, nasal +
(Labial) =] inten -, nasal —
i inten —, nasal —
2. A AL - inten +, nasal +
(Alveolar) C inten +, nasal -
E inten —, mnasal —
= sepctrum peak 7}
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A spectrum peak .’}
4199~4785 Hzoll A %%
3. AR & b4 inten +, nasal —
(Plato-aiveolar) = inten —, nasal —
4. AEAE n inten 4+, nasal —
(Velar) = inten —, nasal —
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Fig. 9 Monitor display in articulating diphthong /<F/
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Table 3 Progress of training for CV syllable /3}-/

Fdd oA &
PPS5 KSW
14 10 10
29 0 10
39 30 10
44 50 10
54 70 70
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Table 2 Progress of training for diphthong /<F/
a7 Fdd <47 71 &7 e 2HER
o] o} o] ¢}
PPS 1o 25 50 0 25 0 0
29 50 0 90 30 90 30
3 22 0 78 56 56 22
42 44 36 64 44 0 32
59 71 64 100 43 64 50
gal 90 50 0 30 100 50
74 87 53 0 40 100 80
8 95 55 25 90 95 100
99 75 44 100 44 100 95
109 75 45 10 25 100 100
114 90 50 10 35 95 100
KSW 19 0 20 80 20 0 0
29 70 30 100 30 100 40
34 44 0 0 78 78 11
49 76 84 100 24 48 12
59 86 57 100 0 100 79
6 100 36 55 18 100 18
79 80 53 0 100 93 20
8 63 37 16 21 100 100
9 88 50 100 13 100 100
109 70 95 100 50 100 100
192 80 60 50 45 95 100
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