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Description

This invention relates to a speech synthesizing .

apparatus for synthesizing speech in accordance
with input character strings.

Recently, various speech  synthesizing
apparatuses for synthesizing speech on the basis
of the sentence data to be applied as character
strings have become known. For example, in an
apparatus for synthesizing speech by rule, vari-
ous speech segments of predetermined units are
preliminarily registered as a format of acoustic
parameter in a speech segment file, and the
corresponding acoustic parameter data is selec-
tively read out from this speech segment file in
accordance with the input phoneme data string.
The speech data is synthesized on the basis of this
acoustic parameter data read out in accordance
with a predetermined synthesizing rule. As de-
scribed above, in this speech synthesizing
apparatus, a desired sentence can be generated at
a desired speaking speed since the speech is
synthesized in accordance with a predetermined
synthesizing rule.

This apparatus for synthesizing speech by rule
is mainly divided, for example, into a V—C—V
synthesizing apparatus using a chain consisting
of vowel, consonant and vowel as a speech
segment of one unit, and a C—V synthesizing
apparatus using a monosyllable consisting of
consonant and vowel as a speech segment of one
unit in dependence upon the format of the speech
segment to be registered in the speech segment
file. Reference characters V and C used herein
represent a vowel segment and a consonant
segment, respectively.

Fig. 1 is a schematic block diagram of a conven-
tional speech synthesizing apparatus. This speech
synthesizing apparatus includes a phoneme con-
verting circuit 2 for converting input character
code string into phoneme data string including
accent information in accordance with predeter-
mined phoneme conversion rule and accent rule,
a speech segment file 4 in which a plurality of
speech segments in the form of monosyllable
have been stored, an interpolating circuit 6 which
sequentially reads out the speech characteristic
parameter data of the corresponding speech seg-
ment from the speech segment file 4 in accord-
ance with the phoneme data string from the
phoneme converting circuit 2 and then inter-
polates these speech characteristic parameter
data, and a speech synthesizer circuit 8 for
generating speech data by filter-processing the
parameter data from this interpolating circuit 6.

In the apparatus for synthesizing speech data
by rules of this kind, phonemes must of course be
converted with high accuracy to obtain more
natural speech with high quality, but it is also
required to obtain speech characteristic para-
meters which represent, with a high fidelity, the
characteristics of the speech generated by a
human being. For example, when speech is con-
tinuously generated, there may be a case where a
certain monosyllable in this speech is coarticu-
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lated by monosyllables before and after the
above-mentioned monosyilable. When a mono-
syllable formed of consonant-vowel (C1-—V1) syli-
able is independently generated, the acoustic
energy pattern {speech characteristic parameter)
of the speech segment of this monosyllable ex-
hibits the inherent characteristics of the conson-
ant C1 and vowel V1 with high fidelity as schemat-
ically shown in Fig. 2. However, in the case where
this monosyilable is successively generated
together with other monosyllables, the acoustic
energy pattern (speech characteristic parameter)
of the speech segment of the C1—V1 monosyli-
able will be changed as shown in Figs. 3A and 3B
in dependence upon, for example, whether the
subsequent monosyllable is a C2—V2 syllable or
a C3—V3 syllable. In other words, this monosyli-
able is coarticulated by the subsequent C2—V2
monosyllable and is changed to a C11—V11
monosyllable, or it is coarticulated by the subse-
quent C3—V3 monosyilable and is changed to a
C12—V12 monosyllable. Therefore, in order to
generate the speech which is more natural and
has high quality and is as similar as possible to
the speech that is actually generated by a human
being, it is required to generate the speech in
consideration of the coarticulation between the
successive speech segments. However, with a
conventional speech synthesizing apparatus, only
unnatural speech is obtained because it generates
speech by simply coupling the phonemes regard-
less of the influence due to the coarticulation.

EP—A—58130 discloses that discreet sound
elements corresponding to consonant portions,
steady-state vowel portions and transition
elements. However, in this prior art, transition
elements are composed of a combination of a
consonant portion and a coarticulated vowel and
it is thus necessary to prepare a large number of
such transition elements in order to synthesize
natural speech.

it is an object of the present invention to
provide a speech synthesizing apparatus for
synthesizing clear and natural speech.

According to the invention, there is provided a
speech synthesizing apparatus comprising a data
generation circuit for generating phoneme string
data; memory means in which consonant and
vowel characteristic parameter data repre-
sentative of consonant and vowel segments are
stored and which has a consonant segment file in
which a plurality of consonant characteristic para-
meter data representative of a plurality of conson-
ant segments, each of which has a consonant
portion and a transient segment to a vowel
segment, are stored, and a vowel segment file in
which a plurality of vowel characteristic para-
meter date representative of a plurality of steady-
state vowel segments are stored; control means
for allowing the corresponding consonant and
vowel characteristic parameter data to be genera-
ted from said memory means in accordance with
said phoneme string data; and synthesizing
means for synthesizing a speech signal on the
basis of said consonant and vowel characteristic
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parameter data from said memory means; and
including a parameter data series generation
circuit for generating a series of consonant and
vowel characteristic parameter data on the basis
of the consonant and vowel characteristic para-
meter data from said consonant and vowel
characteristic paramteter data from said conson-
ant and vowel segment files, and a synthesis
circuit for synthesizing the speech signal on the
basis of the parameter data series from said
parameter data series generation circuit, charac-
terized in that said vowel segment file further
stores a plurality of vowel characteristic para-
meter data representative of a plurality of coar-
ticulated vowel segments, each of said steady-
state and coarticulated vowel segments being
formed of one frame parameter data, said control
means generates time length data indicative of a
vowel duration length in accordance with the
phoneme string data from said data generation
circuit, and said parameter data series generation
circuit includes a repetition circuit which derives
the vowel characteristic parameter data from said
vowel segment file the number of times corre-
sponding to said time length data.

In the described embodiment, each consonant
characteristic parameter data stored in the con-
sonant segment file represents the consonant
segment including a consonant portion and a
transient segment to the vowel segment; there-
fore, it is possible to easily obtain the interpolated
characteristic parameter data between this con-
sonant characteristic parameter data and the
succeeding vowel characteristic parameter data
read out from the vowel segment file, thereby
making it possible to clearly and naturally synth-
esize a speech even for a coarticulated monosyll-
able.

An embodiment of the invention will now be
described, by way of example, with reference to
the accompanying drawings, in which:

Fig. 1 is a schematic block diagram of a conven-
tional speech synthesizing apparatus;

Fig. 2 shows the schematic acoustic energy
pattern of a monosyllable independently
generated;

Figs. 3A and 3B show the schematic acoustic
energy pattern of coarticulated monosyllables;

Fig. 4 shows the schematic acoustic energy
pattern of consonant and vowel segments regis-
tered in consonant and vowel segment files used
in this invention;

Figs. 5A and 5B show waveforms of [a]-sound
inciuded in different speeches;

Figs. 6A and 6B show power spectra of selected
frames in the [al-sounds shown in Figs. 5A and
BB;

Figs. 7A to 7C show a speech signal, power
spectra and power sequence of a monosyillable
llgoll;

Fig. 7D shows similarity between the power
spectrum having the maximum power in the
power sequence of Fig. 7C and other power
spectra;

Fig. 8 is a block diagram of a speech synthesiz-
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ing apparatus according to one embodiment of
this invention;

Fig. 9 shows power spectra obtained in the
speech synthesizing apparatus of Fig. 8; and

Fig. 10 is a flowchart illustrating the operation
of the speech synthesizing apparatus shown in
Fig. 8.

As shown in Fig. 4, consonant segments each
including a consonant portion and a transient
segment which changes from this consonant
portion to a vowel segment are registered as a
consonant segment C in the consonant segment
file, and vowei segments including steady-state
and coarticulated vowel segments are registered
as a vowel segment V in the vowel segment file.

Figs. 5A and 5B shows waveforms of a second
[al-sound of speech [hakata] and an [a]-sound of
speech [kiai]. Fig. 6A shows a power spectrum in
the frame A of [a]-sound shown in Fig. BA. Fig. 6B
shows a power spectrum in the frame B of [a]-
sound shown in Fig. 5B. As is obvious from these
Figs. 5A, 5B, 6A and 6B, the power spectrum of
[al-sound of [kiai] which is strongly affected due
to the coarticulation is different from the power
spectrum of the second [a]-sound of speech
[hakatal which is not so affected due to the
coarticulation. As described above, the speech
characteristic parameters representative of the
power spectra of different kinds of [a]-sounds are
registered in the vowel segment file in depend-
ence upon the degree of the influence due {o the
coarticulation.

Figs. 7A to 7C show a speech signal, power
spectrum and power sequence of a monosyllable
“go’ when it was generated. Fig. 7D indicates
similarity between the power spectrum having
the maximum power in the power sequence
shown in Fig. 7C and other power spectra. In Fig.
7D, time point t1 is determined as a boundary
point between consonant and vowel, that is, in
this example, the time point t1 is determined as a
time point at which the similarity becomes
smaller than a predetermined value when the
similarity between the power spectrum having
the maximum power and the power spectra
which sequentially appear toward the direction in
which a consonant was generated is sequentially
calculated. The speech characteristic parameter
data representing the power spectra generated
during the period from the time when the conson-
ant had been generated to the time point t1, in
this example, the power spectra of three frames,
is registered as a consonant segment data in the
consonant segment file. In addition, the speech
characteristic parameter data representing the
power specirum of one frame generated after a
predetermined number of frames from the time

- point t1, preferably indicative of the power spec-

trum having the maximum power is registered as
a vowel segment data in the vowel segment file.

The formats of the speech characteristic para-
meters to be registered in the consonant and
vowel segment files are determined in accord-
ance with the speech synthesizing apparatus to
be used. For example, in the Formant synthesiz-
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ing apparatus, the speech characteristic para-
meter is determined by the Formant frequency, its
band width and voiced-unvoiced information. On
the other hand, in the linear prediction synthesiz-
ing apparatus, the speech characteristic para-
meter is determined by the linear prediction
coefficient and voiced-unvoiced information.

Fig. 8 shows a block diagram of a speech
synthesizing apparatus for synthesizing speech
by rule as one embodiment according to the
present invention. This speech synthesizing
apparatus includes a consonant segment file 10, a
vowel segment file 12, a phoneme converting
circuit 14, and a control circuit 16 for generating
output data such as consonant segment address
data, vowel segment address data, pitch data, etc.
in response to the output data from the phoneme
converting circuit 14. As already described with
reference to Fig. 4, a plurality of speech charac-
teristic parameter data respectively representing
a plurality of consonant segments each of which
has a consonant portion and a transient segment
are stored in the consonant segment file 10. A
plurality of speech characteristic parameter data
respectively representing a plurality of steady-
state vowel and coarticulated vowels are stored in
the vowel segment file 12. The phoneme convert-
ing circuit 14 reads out the corresponding
phoneme string data and accent data from a
phoneme dictionary and an accent dictionary {not
shown) on the basis of the character code string
corresponding to word, clause or sentence, and
then supplies to the control circuit 16. This
phoneme converting circuit 14 is introduced in,
for example, “Letter-to-Sound Rules for Auto-
matic Translation of English Text to Phonetics” by
Honey S. Elovitz et al. from Naval Research Lab.
(ASSP—24, No. 6, Dec 76, p. 4486).

The control circuit 16 serves to supply the
consonant segment address data and vowel seg-
ment address data to the consonant segment file
10 and the vowel segment file 12, respectively, in
accordance with the phoneme string data from
the phoneme converting circuit 14. At the same
time, the control circuit 16 writes the time data

_corresponding to the time duration of a vowel to
be generated and the accent data from the
phoneme converting circuit 14 into a random
access memory (RAM) 16A. Where the control
circuit 16 generates the consonant and vowel
segment address data corresponding to the con-
sonant and vowel which are included in a mono-
syllable supplied from the phoneme converting
circuit 14, the segment address data are deter-
mined in accordance with not only the phoneme
data indicative of the monosyllable, but also the
phoneme data representing a succeeding mono-
syllable from the phoneme converting circuit 14,
for example.

The speech characteristic parameter data from
the consonant segment file 10 is supplied to a first
input port of an interpolation circuit 18, while the
speech characteristic parameter data from the
vowel segment file 12 is supplied to a second
input port of the interpolation circuit 18 and to a
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repetition circuit 20. The interpolation circuit 18
calculates a predetermined number of speech
characteristic parameter data on the basis of the
speech characteristic parameter data indicative of
the consonant segment which is constituted by
the power spectrum of three frames from the
consonant segment file 10 and the speech charac-
teristic parameter data indicative of the vowel
segment of the power spectrum of one frame
from the vowel segment file 12. The calculated
speech parameter data respectively represent a
corresponding number of vowel segments each
having the spectrum of one frame and interpo-
lated between the input consonant and vowel
segments. The repetition circuit 20 repeatedly
fetches from the vowel segment file 12 the speech
characteristic parameter data by the number of
frames corresponding to the vowel time duration
data stored in the RAM 16A.

The speech characteristic parameter data from
the interpolation circuit 18 and repetition circuit
20 are supplied through a switch 24 to a buffer
register 22 in this order. The speech characteristic
parameter data from this buffer register 22 is
supplied to an interpolation circuit 26. This inter-
polation circuit 26 interpoiates a predetermined
number of speech characteristic parameter data
between these two speech characteristic para-
meter data on the basis of the speech characteris-
tic parameter data of the successive two frames
from the buffer register 22. The speech charac-
teristic parameter data from this interpolation
circuit 26 are sequentially supplied to a speech
synthesizer 28. This speech synthesizer 28
sequentially filter-processes the speech charac-
teristic parameter data from the interpolation
circuit 26 according to the pitch period data
generated from a pitch generation circuit 30 in
accordance with the accent data of the RAM 16A,
and then generates a speech signal.

The operation of the speech synthesizing
apparatus shown in Fig. 8 will be described with
reference to a power spectrum shown in Fig. 9,
and a flowchart shown in Fig. 10.

The phoneme converting circuit 14 supplies the
phoneme string data and accent data to the
control circuit 16 in accordance with the input
character code series. This control circuit 16
writes the time length data representing the time
duration of a vowel to be generated and the pitch
data regarding a speech generating pitch in the
RAM 16A on the basis of the phoneme data and
accent data from the phoneme converting circuit
14, respectively. Furthermore, the control circuit
16 supplies the consonant segment address data
and vowel segment address data corresponding
to the phoneme string data from the phoneme
converting circuit 14 to the consonant segment
file 10 and the vowel segment file 12, respectively.
In this case, the control circuit 16 simultaneously
generates the switch control signal to set the
switch 24 into the first switching position.

It is now assumed, for example, that the input
character code series including the character
codes representative of two successive mono-
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syllables of [goma] was supplied to the phoneme
converting circuit 14. In this case, the control
circuit 16 supplies the consonant and vowel seg-
ment address data coresponding to consonant
segment [g] and vowel segment [o] to the con-
sonant and vowel segment files 10 and 12,
respectively, on the basis of the phoneme data
corresponding to the two successive monosyllab-
les of [goma] generated from the phoneme con-
verting circuit 14. Due to this, the first to third
speech characteristic parameter data corre-
sponding to the power spectra of three frames
indicative of consonant segment [g] in Fig. 9 are
read out from the consonant segment file 10. The
fourth speech characteristic parameter data corre-
sponding to the power spectrum of one frame
indicative of vowel [o] is read out from vowel
segment file 12. The interpolation circuit 18 cal-
culates the fifth to eighth speech characteristic
parameter data indicative of the power spectrum
of a predetermined number of frames, in this
example, four frames between consonant seg-
ment [g] and vowel segment [o] shown in Fig. 9,
on the basis of the third speech characteristic
parameter data read out from the consonant
segment file 10 and the fourth speech characteris-
tic parameter data read out from the vowel
segment file 12. Next, this interpolation circuit 18
supplies the 1st to 3rd speech characteristic para-
meter data from the consonant segment file 10,
the 5th to 8th speech characteristic parameter
data thus caiculated, and the 4th speech charac-
teristic parameter data from the vowel segment
file 12 to the buffer register 22 through the switch
24 in this order in response to the interpolation
control signal from the control circuit 16.

Thereafter, the switch 24 is set into the second
switching position by the switching control signal
from the control circuit 16. The control circuit 16
then supplies the control puises of the number
corresponding to the vowel time duration data
stored in the RAM 16A to the repetition circuit 20
and through an OR gate 32 to the buffer register
22. Thus, the repetition circuit 20 fetches the
speed characteristic parameter data from the
vowel segment file 12 a corresponding number of
times in response to the control pulse from the
control circuit 16, and sequentially supplies to the
buffer register 22. In this way, as shown in Fig. 9,
the speech characteristic parameter data re-
presenting the power spectra similar to the power
spectra shown in Fig. 7B is stored in the buffer
register 22. In Fig. 9, the power spectra shown by
the solid lines indicate the power spectra corre-
sponding to the speech characteristic parameter
data read out from the consonant and vowel
segment files 10 and 12, and the power spectra
shown by the broken lines represent the power
spectra calculated by the interpolation circuit 18
and the power spectra generated from the repeti-
tion circuit 20.

Next, the control circuit 16 supplies the interpo-

lation control signal through the OR gate 32 to the -

buffer register 22 and also supplies the interpola-
tion control signal to the interpolation circuit 26,
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thereby allowing the speech characteristic para-
meter data in the buffer register 22 to be sequen-
tially sent to the interpolation circuit 26. The
interpolation circuit 26 then creates a predeter-
mined number of interpolated speech characteris-
tic parameter data on the basis of the speech
characteristic parameter data of the successive
two frames sent from the buffer register 22 and
sequentially supplies to the speech synthesizer
28. In this case, the control circuit 16 simul-
taneously reads out the accent data stored in the
RAM 16A and supplies to the pitch generation
circeuit 30, thereby allowing this pitch generation
circuit 30 to generate the pitch period data. The
speech synthesizer 28 synthesizes the speech
signal including the pitch information in accord-
ance with the speech characteristic parameter
data from the interpolation circuit 26 and the pitch
period data from the pitch generation circuit 30
and then generates the synthesized speech
signal.

Although the present invention has been de-
scribed above with respect to one embodiment,
this invention is not limited to only this embodi-
ment. For example; the repetition circuit 20 is
constituted in such a manner that it fetches the
vowel characteristic parameter data from the
vowel segment file 12 in response to the control
pulses from the control circuit 16. However, it
may be possible to modify this repetition circuit
20 such that a high-level signal is generated from
the control circuit 16 over the period of time
corresponding to the time length data, and that
the repetition circuit 20 fetches the vowel charac-
teristic parameter data at a fixed interval from the
vowel segment file 12 in response to this high-
level signal. In addition, although a plurality of
vowel characteristic parameter data each of
which represents one frame power spectrum
have been stored in the vowel segment file 12, the
vowel characteristic parameter data each of
which represents a plurality of power spectra can
be stored in this vowel segment file,

Claims

1. A speech synthesizing apparatus comprising:
a data generation circuit (14) for generating
phoneme string data; memory means {10 and 12)
in which consonant and vowel characteristic para-
meter data representative of consonant and vow-
el segments are stored and which has a conson-
ant segment file (10} in which a plurality of
consonant characteristic parameter data repre-
sentative of a plurality of consonant segments,
each of which has a consonant portion and a
transient segment to a vowel segment, are stored,
and a vowel segment file (12) in which a plurality
of vowel characteristic parameter data repre-
sentative of a plurality of steady-state vowel
segments are stored; control means (16) for
aliowing the corresponding consonant and vowel
characteristic parameter data to be generated
from said memory means (10 and 12) in accord-
ance with said phoneme string data; and synth-
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esizing means (18, 20, 22, 24, 26, 28 and 30} for
synthesizing a speech signal on the basis of said
consonant and vowel characteristic parameter
data from said memory means (10 and 12); and
including a parameter data series generation
circuit {18, 20 and 24) for generating a series of
consonant and vowel characteristic parameter
data on the basis of the consonant and vowel
characteristic parameter data from said conson-
ant and vowel characteristic parameter data from
said consonant and vowel segment files (10 and
12), and a synthesis circuit (22, 26, 28 and 30) for
synthesizing the speech signal on the basis of the
parameter data series from said parameter data
series generation circuit (18, 20 and 24), charac-
terized in that said vowel segment file (12) further
stores a plurality of vowel characteristic para-
meter data representative of a plurality of coar-
ticulated vowel segments, each of said steady-
state and coarticulated vowel segments being
formed of one frame parameter data, said control
means (16) generates time length data indicative
of a vowel duration length in accordance with the
phoneme string data from said data generation
circuit (14), and said parameter data series
generation circuit (18, 20, 24) includes a repetition
circuit {20) which derives the vowel characteristic
parameter data from said vowel segment file (12)
the number of times corresponding to said time
length data.

2. A speech synthesizing apparatus according
to claim 1, characterized in that said parameter
data series generation circuit further includes: an
interpolation circuit (18) for calculating a pre-
determined number of interpolated characteristic
parameter data on the basis of the consonant and
vowel characteristic parameter data from said
consonant and vowel segment files {10 and 12);
and a data selection circuit (24) for sequentially
and selectively supplying the characteristic para-
meter data from said interpolation circuit (18) and
said repetition circuit (20) to said synthesis circuit
{22, 26, 28 and 30}.

3. A speech synthesizing apparatus according
to claim 2, characterized in that said data selection
circuit is a switching circuit (24) whose switching
position is controlled in response to a switching
control signal from said controi means (16).

4. A speech synthesizing apparatus according
to claim 2, characterized in that said data genera-
tion circuit {14) generates accent data together
with said phoneme string data and said control
means {16) generates pitch data in accordance
with said accent data, and that said synthesis
circuit (22, 26, 28 and 30) synthesizes the speech
signal on the basis of the parameter data series
from said parameter data series generation circuit
(18, 20 and 24) and the pitch data from said
control means {16).

5. A speech synthesizing apparatus according
to claim 2, characterized in that said synthesis
circuit comprises: an interpolator {26) which re-
ceives the parameter data series from said para-
meter data series generation circuit (18, 20 and
24} and calculates a predetermined number of
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interpolated parameter data on the basis of two
successive parameter data; and a synthesizing
unit (28) for synthesizing the speech signal on the
basis of the parameter data from said interpolator
(26).

6. A speech synthesizing apparatus according
to claim 5, characterized in that said data genera-
tion circuit (14) generates accent data together
with said phoneme string data and said control
means (16} generates pitch data in accordance
with said accent data, and that said synthesis
circuit (22, 26, 28 and 30} synthesizes the speech
signal on the basis of the parameter data series
from said parameter data series generation circuit
(18, 20 and 24) and the pitch data from said
control means (16).

Patentanspriiche

1. Einrichtung zur Sprachsynthese, umfassend:
eine Datenerzeugungsschaltung (14) zum Erzeu-
gen von Phonemereihen- oder -kettendaten, eine
Speichereinrichtung (10 und 12), in welcher fur
Konsonanten- und Vokalsegmente reprdsentative
Konsonanten- und Vokalcharakteristik-Parameter-
daten gespeichert sind und die eine
Konsonantensegmentdatei (10}, in welcher eine
Vielzahl von fiir eine Vielzahl von Konsonanten-
segmenten, die jeweils einen Konsonantenteil
und ein Einschwing- oder Ubergangssegment zu
einem Vokaisegment aufweisen, reprasentativen
Konsonantencharakteristik-Parameterdaten  ge-
speichert sind, sowie eine Vokalsegmentdatei
{12}, in welcher eine Vielzahl von fir eine Vielzahl
von Einschwing- oder Dauerzustands-Vokal-
segmenten reprasentativen Vokalcharakteristik-
Parameterdaten gespeichert sind, aufweist, eine
Steuereinheit {16), um die entsprechenden Kon-
sonanten- und Vokalcharakteristik-Parameter-
daten von der Speichereinrichtung (10 und 12)
nach MaBgabe der Phonemekettendaten erzeu-
gen zu lassen, und (eine) Zusammensetz-
einrichtung(en) (18, 20, 22, 24, 26, 28 und 30) zum
Synthetisieren bzw. Zusammensetzen eines
Sprachsignais auf der Grundlage der Konsonan-
ten- und Vokalcharakteristik-Parameterdaten von
der Speichereinrichtung (10 und 12), sowie mit
einer  Parameterdatenreihen-Erzeugungsschal-
tung (18, 20 und 24) zum Erzeugen einer
Reihe von Konsonanten- und Vokalcharakteristik-
Parameterdaten auf der Grundlage der Konso-
nanten- und Vokalcharakteristik-Parameterdaten
aus den Konsonanten- und Vokalcharakteristik-
parameterdaten von den Konsonanten- und
Vokalsegmentdateien (10 und 12) und einer
Syntheseschaltung (22, 26, 28 und 30) zum
Zusammensetzen des Sprachsignals auf der
Grundlage der Parameterdatenreihen von der
Parameterdatenreihen-Erzeugungsschaltung (18,
20 und 24), dadurch gekennzeichnet, daR die
Vokalsegmentdatei (12) ferner eine Vieizahl von
Vokalcharakteristik-Parameterdaten speichert, die
fir eine Vielzahl von mitartikulierten Vokal-
segmenten reprasentativ sind, jedes der Dauerzu-
stand- und mitartikulierten Vokalsegmente aus
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Einfeld-Parameterdaten gebildet ist, die Steuer-

einheit (16) Zeitlangendaten, welche eine Vokal- -

dauer angeben, nach Maligabe der Phoneme-
kettendaten von der Datenerzeugungsschaltung
(14) erzeugt und die Parameterdatenreihen-Erzeu-
gungsschaltung (18, 20, 24) einen Wiederholungs-
kreis (20) aufweist die Vokalcharakteristik-Parame-
terdaten von der Vokalsegmentdatei (12) mit einer
Haufigkeitszahl entsprechend den Zeitldngen-
daten ableitet.

2. Einrichtung zur Sprachsynthese nach An-
spruch 1, dadurch gekennzeichnet, daf? die
Parameterdatenreihen-Erzeugungsschaltung wei-
terhin aufweist: einen Interpolationskreis (18) zum
Berechnen einer vorbestimmten Zahl von inter-
polierten Charakteristikparameterdaten auf der
Grundlage der Konsonanten- und Vokalcharakter-
istik-Parameterdaten von den Konsonanten- und
Vokalsegmentdateien (10 und 12) sowie einen
Datenwihlkreis (24) zum sequentietlen und selek-
tiven Liefern der Charakteristikparameterdaten
vom Interpolationskreis (18) und vom Wieder-
holungskreis (20) zur Syntheseschaltung (22, 26,
28 und 30).

3. Einrichtung zur Sprachsynthese nach An-
spruch 2, dadurch gekennzeichnet, daf’ der
Datenwahlkreis ein (Um-)Schaltkreis (24) ist, des-
sen Schaltsteliung in Abhéangigkeit von einem

Schaltsteuersignal von der Steuereinheit (16) steu-.

erbar ist.

4, Einrichtung zur Sprachsynthese nach An-
spruch 2, dadurch gekennzeichnet, dafl die
Datenerzeugungsschaltung (14) Akzentdaten zu-
sammen mit den Phonemekettendaten und die
Steuereinheit {16) Tonlagendaten nach Mal3gabe
der Akzentdaten erzeugen und daf die Synthese-
schaltung (22, 26, 28 und 30) das Sprachsignal auf
der Grundlage der Parameterdatenreihe von der
Parameterdatenreihen-Erzeugungsschaltung (18,
20 und 24) und der Tonlagendaten von der Steuer-
einheit (16) synthetisiert bzw. zusammensetzt.

5. Einrichtung zur Sprachsynthese nach An-
spruch 2, dadurch gekennzeichnet, dal? die
Syntheseschaltung umfalt: einen Interpolator
(26), der die Parameterdatenreihe(n) von der
Parameterdatenreihen-Erzeugungsschaltung (18,
20 und 24) abnimmt und eine vorbestimmte Zahl
von interpolierten Parameterdaten auf der Grund-
lage zweier aufeinanderfolgender Parameterdaten
berechnet, und eine Zusammensetzeinheit (28)
zum Zusammensetzen des Sprachsignals auf der
Grundlage der Parameterdaten vom Interpolator
(26).

6. Einrichtung zur Sprachsynthese nach An-
spruch 5, dadurch gekennzeichnet, daf? die
Datenerzeugungsschaltung (14} Akzentdaten zu-
sammen mit den Phonemekettendaten und die
Steuereinheit (16) Tonlagendaten nach Mal3gabe
der Akzentdaten erzeugen und dalR die Synthese-
schaltung (22, 26, 28 und 30) das Sprachsignal auf
der Grundlage der Parameterdatenreihe von der
Parameterdatenreihen-Erzeugungsschaltung (18,
20 und 24) und der Tonlagendaten von der Steuer-
einheit (16) synthetisiert bzw. zusammensetzt.
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Revendications

1. Appareil de synthése de la parole, compre-
nant: un circuit générateur de données (14) ser-
vant & produire des données de chaines de
phonémes; un moyen de mémoire {10 et 12), dans
lequel des données de parameétres caractéristi-
ques de consonnes et de voyelles représentatives
de segments de consonnes et de voyelies sont
emmagasinées et qui posséde un fichier de seg-
ments de consonnes (10} dans lequel plusieurs
données de paramétres caractéristiques de
consonnes représentatives de plusieurs segments
de consonnes, chacun desquels posséde une
partie consonne et un segment transitoire vers un
segment de voyelles, sont emmagasinées, et un
fichier de segments de vovyelles (12} dans lequel

~ plusieurs données de paramétres caractéristiques

de voyelles représentatives de plusieurs segments
de voyelles stationnaires sont emmagasinées; un
moyen de commande {16) servant a permettre que
les données de paramétres caractéristiques de
consonnes et de voyelles correspondantes soient
produites par ledit moyen de mémoire (10et12) en
fonction desdites données de chaines de pho-
némes; et un moyen de synthese (18, 20, 22, 24, 26,
28 et 30) servant a synthétiser un signai de parole
sur la base desdites données de paramétres
caractéristiques de consonnes et de voyelles ve-
nant dudit moyen mémoire (10 et 12); et compor-
tant un circuit générateur de série de données de
paramétres (18, 20 et 24) servant a produire une
série de données de paramétres caractéristiques
de consonnes et de voyelles sur la base des
données de paramétres caractéristiques de
consonnes et de voyelles obtenues a partir des-
dites données de paramétres caractéristiques de
consonnes et de voyelles venant desdits fichiers
de segments de consonnes et de voyelles (10 et
12}, et un circuit de synthése (22, 26, 28 et 30)
servant a synthétiser le signal de parole sur la base
de la série de données de paramétres venant dudit
circuit générateur de série de données de paramé-
tres (18, 20 et 24), caractérisé en ce que ledit fichier
de segments de voyelles {12) comprend en outre
plusieurs données de parameétres caractéristiques
de voyelles représentatives de plusieurs segments
de voyelles coarticulés, chacun desdits segments
de voyelles stationnaires et coarticulés étant
formés de données de paramétres d'un bloc
unique, ledit moyen de commande (16} produit
des données de longueur de temps indicatives de
la durée des voyelles en fonction des données de
chaines de phonémes venant dudit circuit généra-
teur de données (14), et ledit circuit générateur de
série de données de paramétres (18, 20, 24)
comporte un circuit de répétition (20) qui extrait
dudit fichier de segments de voyelles (12) les
données de parameétres caractéristiques de
voyelles un nombre de fois qui correspond a ladite
donnée de longueur de temps.

2. Appareil de synttiese de la parole selon la
revendication 1, caractérisé en ce que ledit circuit
générateur de série de données de paramétres
comporte en outre: un circuit d’interpolation (18)



13 0 107 945 14

servant a calculer un nombre prédéterminé de
données de parameétres caractéristiques interpo-
lées sur la base des données de parameétres
caractéristiques de consonnes et de voyelles ve-
nant desdits fichiers de segments de consonnes
et de voyelles (10 et 20); et un circuit de sélection
de données (24) servant a délivrer séquentielle-
ment et sélectivement les données de paramétres
caractéristiques venant dudit circuit d’interpola-
tion (18) et dudit circuit de répétition (20) audit
circuit de synthése (22, 26, 28 et 30).

3. Appareil de synthése de fa parole selon la
revendication 2, caractérisé en ce que ledit circuit
de sélection de données est un circuit de commu-
tation (24) dont la position de commutation est
commandée en fonction d‘un signal de com-
mande de commutation venant dudit moyen de
commande (16).

4. Appareil de synthése de la parole selon la
revendication 2, caractérisé en ce que ledit circuit
générateur de données {14) produit des données
d’accent en méme temps que lesdites données de
chaines de phonémes et ledit moyen de com-
mande (16} produit des données de hauteur de
son en fonction desdites données d‘accent, et en
ce que ledit circuit de synthése (22, 26, 28 et 30)
synthétise le signal de parole sur la base de la
série de données de paramétres venant dudit
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circuit générateur de série de données de para-
métres (18, 20 et 24) et des données de hauteur de
son venant dudit moyen de commande (16).

5. Appareil de synthése de la parole selon ia
revendication 2, caractérisé en ce que ledit circuit
de synthése comprend: un interpolateur (26) qui
recoit la série de données de paramétres de la
part du circuit générateur de série de données de
parametres (18, 20 et 24) et caicule un nombre
prédéterminé de données de parameétres interpo-
lées sur la base de deux données de paramaétres
successives; et une unité de synthése (28) servant
a synthétiser le signal de parole sur la base des
données de parameétres venant dudit interpola-
teur (26).

6. Appareil de synthese de la paroie selon la
revendication 5, caractérisé en ce que ledit circuit
générateur de données (14) produit des données
d‘accent en méme temps que lesdites données de
chaines de phonémes et ledit moyen de com-
mande (16) produit des données de hauteur de
son en fonction desdites données d’accent, et en
ce que ledit circuit de synthése (22, 26, 28 et 30)
synthése le signal de parole sur la base de la série
de données de paramétres venant dudit circuit
générateur de série de données de paramétres
(18, 20 et 24) et des données de hauteur de son
venant dudit moyen de commande (16).



0 107 945

CHARACTER FI1G. 1
CODE
STRING 2 6 8
\ [ e S ‘
PHONEME INTERPOLATING SPEECH
CONVERTING CIRCUIT SYNTHESIZER
SPEECH
SEGMENT |4
FILE
FIG 2
L&)
e l .
0
%
<Y Ci Vi w
' TIME
FIG 3A
(&
%
0nE
- l ci vii c2 V2
TIME
FI1G 3B
2y
08 A
8Lu
Qi ci2 vi2 <
TIME
FI1G 4
O
He -
| |1
3y . \
< ¢ I W

TIME



0 107 945

O+O

—-— (039)}

8t0cZ-

VG Ol 4

- 2Ot -

- 2Ol

- 8102

3dn1INdAY



0 107 945

—— (239)} _'m INVHA—
(0] RO (03S) SO0 0
. X ' 802~
] - 201 -
IR
AV 1M k l —_
- 20t

gG 9l 4

8v0¢

3ANLINdAWV



AMPLITUDE (DB)

AMPLITUDE (DB)

0 107 945

FI1G. 6A

60-

40-

20-

0 1000 2000 | 3000 4000
FREQUENCY (H2)
F G._ ©B

601

40-

201

0 1000 2000 3000 4000

FREQUENCY (HZ)



0 107 945

FIG 7TA

L

RN

FIG 7B

(0)

FIG. 7C

AON3NO3YA

43MOd

FI1G 7D

/

ALIMVTIINIS

t

e o ————

—— ———

o —— e,

e —— —— . ——
—

— T e
e o S v o
———
— ——— o
—

e ————
———

— PR

— -—

e ——

o ———— e —— e —
- — o —

— s s e s i ==




0 107 945

i~ oNILMIANOD =
. ININOHd SIS 3000
8 914 HILOVHVHO LNdNI
|
R 1INDHID u
§ ”
LINDNHID J_ _ __
NOILYY3NZ9 k .
HOLld
VNOIS —
HO33dS
MIZISTHLNAS Hm.v oz 2l
HD33dS § )
s LINDHID 311
82 LN3WO3S
NOILIL3d3Y NINOE
2
{
L10241D 43LSIOM MS LINDYID ERIE
NOLLVI0dY3LNI d44 —F=|NOILVI0dHALNI LNIWO3S
s g oz , 1INVNOSNOD
oz 22 o

)
0]




0 107 945

{ START )

‘ FI1G 10

PHONEME
STRING DATE
RECE))VED

YES

GENERATE CONSONANT AND
VOWEL SEGMENT ADDRESS DATA,
WRITE TIME LENGTH DATA AND
PITCH DATA INTO RAM i6A, AND
SET THE SWITCH 24 IN A FIRST
POSITION

SUPPLY AN INTERPOLATION CONTROL
SIGNAL SO THAT INTERPOLATED
CHARACTERISTIC PARAMETER DATA
ARE TRANSFERRED TO REGISTER 22,
AND THEN SET THE SWITCH 24 IN A
SECOND POSITION

SUPPLY PULSES OF A NUMBER
CORRESPONDING TO THE TIME
LENGTH DATA SO THAT VOWEL
CHARACTERISTIC PARAMETER DATA
ARE REPEATEDLY GENERATED

AND SENT TO REGISTER 22

SUPPLY AN INTERPOLATION CONTROL
SIGNAL AND PITCH DATA SO THAT
INTERPOLATED CHARACTERISTIC
PARMMETER DATA AND PITCH

PERIQOD DATA ARE SUPPLIED TO
FILTER 28 WHICH SYNTHESIZES
A SPEECH SIGNAL HAVING PITCH
INFORMATION

END



	bibliography
	description
	claims
	drawings

