HHESREIRHRLE 9 -2
(1995. 12. 14

BEARERE/ 42 — > DEDY AbS ARICE D
T —-XIEROHTEICET 2185

tH 2R KRS

FOR AT
T 113 AR SO XA 7-3-1 TR T4ER
atsuhiro@gavo.t.u-tokyo.ac.jp, hirose@gavo.t.u-tokyo.ac.jp

H 5 % U IREREOR M A AR SR T B 72010 E 0 AbS FREBREL T, T ON I
RO GRS L TERIEE T MIC LY Forsy — Y Z AR L, Bl S ND Fo/ 3y — v LS WMIC R 5
LOTHD, Tk, 7L —ABRPEOREFHCKRE LEL 0E @~ 1 £ ONETNEFE
L. 95% DR AR/, B4 AbS TS N A B/ Y — VL EF N THRENL /Y — v L DBREDE
B L AEBEBRAL0K, YA AT AYTF 4 —HIZL D Fp/38 =Y D@L EZT AN Y YT
YO A FERRE L e £72. B AbS OWEME (7 kY MEROKER) AEEICL o TER
LEHBEORA ZTR V. BEBL 2O HILEL I LA R LA, 8512, 7V —AHEGOE
B, 7L — ZERUAOBEERIC OV T, 7 L — XSO EREGE L HE ORBEO M % #
R, T U= RERE OB OTEEE T R L7

-7 — K 1 EAREREOY — . Fp BTV, 85 AbS. 7 L — ABER
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Abstract: A method was proposed for using prosodic features in continuous speech recognition, and
an experiment was realized in which the proposed method, called “partial analysis-by-synthesis”, was
used to determine the correct position of phrase boundaries. The method consists of comparing the
automatically-extracted Fy contour of an utterance with the contours generated using the recognition
hypotheses and a mathematical model. In order to deal with the high variability of the resulting error,
even for correct hypotheses, as well as to improve the overall performance of the method, experiments
were also carried out under two different conditions: using filtered Fy contours (the Fy contours were
smoothed in order to minimize microprosodic effects), and adapting the initial conditions of the model
(accent command amplitudes) to the specific speech samples of the experiments. At last, the method was
evaluated at non-phrasal boundaries, with the objective of detecting different behaviors and qualitative
clues that permit the differentiation between phrase boundaries and non-phrasal boundaries.
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Figure 1. Total configuration of the partial
AbS method for searching the correct
recognition result from several candi-
dates
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Table 1. Restrictions imposed on the parame-
ters of the model for the partial AbS
method

Parameter Allowable Range

Onset Time of the

Phrase Command Original Time

Magnitude of the
Phrase Command

Up to £ 20% from
Original Value

Onset Time of the

Accent Command Original Time

End Time of the

Accent Command Original Time

Amplitude of the
Accent Command

Up to + 20% from
Original Value

Up to & 20% from
Original Value

Natural Angular Frequency of the
Phrase Control Mechanism

Up to & 20% from
Original Value

Natural Angular Frequency of the
Accent Control Mechanism

Up to + 20 ms from

Up to + 20 ms from

Up to & 20 ms from
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Figure 2. Outline of the experiment of finding
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Table 2. Command values and positions as-
signed to the phrase and accent sym-
These

will serve as the initial parameter val-

bols in the prosodic rules.

ues for the process of analysis-by-

synthesis.
Command | Symbo! | Command | Position with
Type Value Respect to
Voice Onset (ms)

Phrase P1 0.35 -210
Command | P2 0.25 -80

P3 0.15 -80

PO (reset) -80
Accent FH 0.50 -70
Command | FM 0.25 -70

FL 0.10 -70

DH 0.50 -70

DM 0.35 -70

DL 0.15 -70

A0 (reset) -70
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FREQUENCY [Hz]

Table 3. New initial values of accent symbols

1000. .
. B after adaptation to the speech material
100, TN T e -~ -
8 10 “ 2 "y Command | Symbol | Command | Position with
FREQUENCY [Hz) Type Value Respect to
1000 1 Voice Onset (ms)
U N T osdl T
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Figure 3. Partial analysis-by-synthesis errors
for two speech samples as a function
of the position of the phrase com-

mand
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Table 4. Results of the partial AbS method

Original
Results

With Filtered
Fy Contours

With Speaker
Adaptation

Correct Search

Correct Search

Admitting Errors of Up to 1 Mora

16/38 (42%)

36/38 (95%)

9/38 (24%)

31/38 (82%)

14/38 (37%)

37/38 (97%)

Mean Error for 5.59x10~3 5.27x1073 4.86x10~3
Correct Hypothesis [(log(Hz)?]
Standard Deviation for 4.93x1073 5.14x1073 3.91x1073

Correct Hypothesis [(log(Hz)?]
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