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‘A Study on Modeling of Vowel Target Prediction
Mechanism in Speech Perception

Masato AKAGI and Sadaoki FURUI
(Musashino Electrical Communication Laboratories, NTT)

Abstract 1In this paper, a model of a vowel target
prediction mechanism based on psychological and
physiological knowledge is proposed and evaluated by
comparing the predicted values based on the model with
the results of auditory psychological experiments. When
the trajectories of physical characteristics of speech
are approximated by a 2nd-order critical damping model,
the proposed prediction model can estimate the vowel
target values based on a speech wave of a short period
(50ms) without the knowledge of transition onset
position. Additionally, this model decreases the length
of transitional periods which produce spurious vowels
and recovers vowel characteristics in Japanese C-V
syllables neutralized by the coarticulation; especially
for vowel /u/ in syllables including /j/. Consequently,
it can be concluded that this model is a good
approximation of the target prediction mechanism in
speech perception.
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Fig.1-Modeling of vowel target prediction mechanism.

— 264 —



D B2y POEIZTTHL . AR FLSEOTLERS .
(2) ARZ PILVEEEBREARINE LSS EOMEL HI 2 8E
LISETHB101,
(3) TILR L TICHEC MRS B0,
4) EFEOWHEMNMEOTIE. ERNH2 X TENTES
LH21,
(5) FENTB ISMEDB/B ST £ B 30131,
LED~0EE%EE 2. B OBEXEEEF LOENA
N7 My ERCT. XOL S BARY FIVELOBIGER %
AL,
WnEBRINDART ML, Ik ZRT b LELER. kE7
A= Py TORM. N EELEERELT.

Xn =~ kyy + ¥ (1

;‘n = Ay (2)
ORIFEAHN 22LF 3, AR, WAEEHBORIELZS 2
BLAREL-TDb, T,

(@ 2>0. A<OTHEHRMERREAZLY . EREHIND
AHTONBETF L LT b, #E. AOFRIEART b
TILEBKETAhiEh3,

(b) BFEBAKE BNUETILERE I H 50T LR A BEY
AN EBNISHEOBIEL &) . HERIBRIEY SR TE S,

LV IRRERT S,

RN SRR

100ms

(a) (b) ()

Fig.2-Output spectrum sequences
associated with the peripheral auditory
model for a diphthong /ai/. (a) wave form,
(b) spectrum sequence of the outer
hair-cells model, y, (c) differential
spectrum sequence of the inner hair-cells
model, y.
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Fig.3-Simulated results of the proposed!
prediction method based on the 2nd-order!
eritical damping model. !
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Fig.5-Truncate window used for the
auditory experiments and auditory
reference point used for evaluation of the
proposed model. (a) for Datal and DataZ2,
(b) for Data3.

Table 1-Short utterances including V;V4V;
type vowel concatinations used for the
experiments. -
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Table 2-Number of transitional periods
which produce spurious vowels, and mean
and standard deviation of the length of the
spurious vowel intervals. Total number of
transitional periods is 160.
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HO CRRITITAL-DAYPLYE
JIRMBER 07 SPIRT. -
US vOuiLE s 51 3
MEAN LENGTH £1.6 ms 27.9 7.2
STANIARY & 3
STy .5 2.2 6.3

Table 3-Mean () and standard deviation

(o) of the difference between the
auditory critical point and its estimation.

(a) V;V,V type vowels.
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