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Abstract

The present paper proposes a simple method to estimate the transfer characteristic of a
vocal tract under utterance based on only one pitch period of vowel waveform. A vowel
waveform generally contains some triangular dips. They correspond to time intervals in
which the vocal tract is forced to oscillate by glottal wave. We regarded them approximately
as glottal waveforms. It is ascertained by a computer simulation that the transfer charac-
teristic can be estimated by our method. A data processing system was constructed em-
ploying a minicomputer to estimate the transfer characteristic in real-time. Estimation tests
were carried out by the system on Japanese vowels from male adults. Using several features
of the estimated transfer characteristics, a vowel recognition experiment was also performed
on 500 vowel samples from 100 male adults. A vowel classifier was designed and trained
by a half of the samples, then its performance was tested on the others. The recognition
rate of 93.6% was obtained for the test samples.
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Fig. 3 Model of the vocal system.
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Fig. 4 Admittance of the glottis, 1/Rg(f).
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Table 1 Formant frequencies obtained from transfer
characteristics of the vocal tract.
Fy, F,, F;: Formant {requency (Hz)
Fy: Pitch frequency (Hz)

vowel speaker Fy Ia F, Fy
1 132 792 1056 2904

2 182 728 1274 e

Ja/ 3 112 672 1120 3136
4 113 678 1130 3277

5 | 159 954 — 2385

1 137 411 2466 3151

2 186 372 2976 3720

/i) 3 112 336 — 2912
4 112 336 2240 —

5 163 326 1956 2445

1 135 540 1350 2295

2 182 364 — 3094

Juf 3 110 440 1320 2640
4 112 448 1344 2352

5 159 318 1113 2067

1 132 660 1848 3168

2 186 558 1488 3720

Je/ 3 109 545 1744 2795
4 112 560 1456 3024

5 156 624 1560 3276

1 13 560 — 2772

2 178 534 1068 3560

Jo/ 3 109 545 872 3062
4 113 565 1017 3277

5 156 624 936 2340
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Fig. 12 Flowchart of vowel recognition.
Table 2 Recognition result of training samples. Table 3 Recognition result of test samples
Recognition OQutput Recognition Qutput
Input ) Input -
Jaj i/ Juf  [e/ [of lal  [if  Jul  Je] [of
Ja/ 50— — Ja/ 9 - - — 1
Ji/ — 49 1 — — /i/ — 47 2 1 -
Juf — 2 4 R Juf — 5 45— —
/e/ 1 1 1 47 -— /e/ — — 1 46 3
o/ 2 - T4 Jof  — 347

correct-recognition rate 96.0% correct-recognition rate 93.6%
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