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A Statistical Modeling of Fundamental Frequency Contours
in Moraic Unit and Its Use for the Detection of Prosodic
Word Boundaries

KoJ1 Iwanot and KEIKICHT HIROSE!

In order to extract effective information for speech recognition with high accuracy from
prosodic features of speech, such as accent and intonation, it is necessary to statistically
model the prosody to cope with its feature variations, and to utilize segmental features to some
extent. From this viewpoint, in this paper, we propose a statistical modeling of fundamental
frequency contours of Japanese continuous speech in mora unit, where the mora boundary
information is given during the speech recognition process. Experiments are conducted for
the detection of prosodic word boundaries and recognition of accent types. Utterances of 500
sentences form each of two male speakers are used; 50 for the testing and the rest for the train-
ing. When mora boundaries obtained from the phone labels in the database are used, around
77% of correct boundary detection rates are obtained with insertion error rates around 15%
for speaker dependent cases. For speaker independent cases, these rates are around 76% and.
around 18%, respectively. For comparison, two boundary detection experiments are further
conducted; one using mora boundaries obtained from the speech recognition process instead
of those obtained from the database, the other based on the frame-based modeling using no
segmental boundary information. These results, together with similar results for accent type
recognition indicate the validity of the proposed modeling.
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Fig.1 Accent types for 4-mora words of Tokyo dialect in
Japanese.
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Fig.2 Prosodic word boundary detection system based on the statistical
modeling of Fy contours in moraic unit.
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Table 1 Features and distribution of shape codes in the
training data for prosodic word HMMs.

. 18 8

K| BRER roayn) | T(MAT)
1 & E 2,070 3,974
2 B 1,814 1,430
3 ¥ 38 2,238 3,694
4 ®LEA 1,057 1,338
5 & 348 454
6 2R 301 404
7 BTR 4,368 3,804
8 BT R 2,121 2,044
9 2BT 1,525 787
10 A1 292 255
11 R 2 300 154
& & 16,434 18,338

®2 EFNEFBAT -V PORBEI YA
Table 2 Features and distribution of AFy codes in the
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Table 3 Results of prosodic word boundary detection on
the experimets of speaker dependent and indepen-
dent cases. Mora boundaries obtained from phone
labels in the database are used.
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Table 4 Results of prosodic word boundary detection
on the experiments for speaker MYI: (i) utiliz-
ing phone labels and pause information in the
database, (ii) utilizing phone labels and pause in-
formatioh obtained from a speech recognition pro-
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Table 5 Results of accent type recognition on the ex-
perimets of speaker dependent and independent
cases. Mora boundaries obtained from phone la-
bels in the database are used.

cess, and (iii) utilizing no segmental features.
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Table 6 Results of accent type recognition on the
experiments for speaker MYT: (i) utilizing phone
labels and pause information in the database, (ii)
utilizing phone labels and pause information ob-
tained from a speech recognition process, and (iii)
utilizing no segmental features.
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Fig.3 An example of prosodic word boundary detection and accent type

recognition. This figure shows a case of correct detection/recognition.
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