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SPEECH SYNTHESIZER

BACKGROUND OF THE INVENTION

[0001] 1. Field of the invention

[0002] The present invention relates to a speech synthe-
sizer.

[0003] 2. Description of the related art

[0004] A speech uttered by a person has a speed variation

according to contents of the speech uttered. This speed
variation indicates where the speaker would emphasize.
Further, this speed variation is associated with how much the
hearer gets easy to hear. Accordingly, control of prosodemes
of a speech speed, a volume, a pitch, etc is a technology
necessary for generating the easy-to-hear synthetic speech.
[0005] Moreover, there is an instance in which almost the
same sentences continue as in the case of a voice guidance,
a weather forecast, etc. For example, there is a case of
continuation of sentences vocalized by the speech synthe-
sizer, such as [Today’s weather in the Hokkaido region is
fair.] ([kyou no Hokkaido chihou no tenki wa hare desu.]),
[Today’s weather in the Tohoku region is fair.] ([kyou no
Tohoku chihou no tenki wa hare desu.]), [Today’s weather
in the Kanto region is cloudy.] ([kyou no Kanto chihou no
tenki wa kumori desu.]), . . . [Today’s weather in the Kyushu
region is cloudy.] ([kyou no Kyushu chihou no tenki wa
kumori desu.]). When the speech synthesizer vocalizes such
sentences in a monotone, the hearer might feel a stress in
some cases. Further, in the case of the speech in monotone,
the hearer can not concentrate on a want-to-hear point in the
speech and might fail to hear the want-to-hear point.
[0006] Patent document 1 (“Japanese Patent Application
Laid-Open Publication No0.9-160582”) discloses a speech
synthesizing technology of controlling a speed of the syn-
thetic speech by inserting a speed control symbol in between
paragraph boundaries delimited as a result of analyzing a
text as by a morphological analysis when desiring to change
the speech speed.

[0007] Patent document 2 (“Japanese Patent Application
Laid-Open Publication No0.2000-75882”) discloses the
speech synthesizing technology of controlling the speed of
the synthetic speech by inserting (the speed control symbol)
in between each mora (which are defined based on a unit as
a plurality of speech syllables structuring character infor-
mation) delimited as a result of analyzing the text as by the
morphological analysis when desiring to change the speech
speed.

[0008] Patent document 3 (“Japanese Patent Application
Laid-Open Publication No.8-83095”) discloses a speech
speed control technology based on changing a length of a
silence interval between breath groups. This technology
involves executing a process of expanding the silence inter-
val, extending a pitch interval and repeating the pitch
interval.

[0009] Further, Patent document 4 (“Japanese Patent
Application Laid-Open Publication No.2000-267687”) dis-
closes a technology of reading sentences in a way that skips
the sentences exhibiting a low degree of importance.
[0010] A technology of Patent document 5 (“Japanese
Patent Application Laid-Open Publication No.10-274999”)
is that a keyword is extracted from a title and a summary in
order to search for an important phrase in the sentence.
Then, in this technology, it is judged whether or not the
extracted keyword is contained in the sentence concerned.
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This technology involves controlling the speech speed etc to
make an output speech distinguishable in accordance with a
result of the judgment.

[0011] In the technologies of the Patent documents 1 and
2, the synthetic speech having a desired speed can be
generated by inserting the speed control signals in between
the group paragraphs and in between the each mora. In the
technologies of the Patent documents 1 and 2, however, it is
required that the speech speed control signal be manually
changed for attaining the desired speech speed. Therefore,
this operation needs manpower. Further, if an order of the
sentences is not set beforehand in the speech synthesizer, a
problem arises, wherein the speech speed can not be
changed from time to time.

[0012] In the speech speed control technology (Patent
document 3) of changing the length of the silence interval
between the breath groups, it might happen that a result of
the silence interval being short and a result of non-existence
of'the silence interval are outputted. Due to these drawbacks,
such a problem occurs that prosodemes are disordered, and
the hearer, when hearing such a synthetic speech, might hear
like getting choked in breathing.

[0013] In the technology (the technology of Patent docu-
ment 4) of controlling the speech utterance time by skipping
(the sentences), the whole speech utterance time can be
reduced. A problem is, however, such that this technology
can not be applied to a case of having the necessity of
reading all the sentences without any deletion as in the case
of the sentences for the voice guidance.

[0014] In the speech speed control technology (the tech-
nology of Patent document 5) using the keyword, a problem
is that the keyword does not invariably indicate the impor-
tant phrase of the sentence to be read. For instance, in the
example of the weather forecast described above, if the
weather is the keyword, in a case where the same weather
continues such as. [Today’s weather in the Tohoku region is
fair.] ([kyou no Tohoku chihou no tenki wa hare desu.]) and
[Today’s weather in the Kanto region is fair.] ([kyou no
Kanto chihou no tenki wa hare desu.]), a different phrase
(e.g., a date and a name of the region) might be more
important to the hearer than the phrase corresponding to the
weather. In the conventional technologies, however, the
speech synthesizer changes the phrase corresponding to the
keyword, and hence there arises such a problem that the
speech speed of the phrase important to the hearer is not
changed. Further, in this technology, the weather, the date
and the name of the region are registered as the keywords,
and, when the sentences containing these keywords are
consecutively outputted as the speeches from the speech
synthesizer, a problem is that there is no difference between
the sentences outputted as the speeches. Hence, another
problem of this technology arises, wherein the phrase
desired most to be heard by the hearer can not be empha-
sized.

SUMMARY OF THE INVENTION

[0015] It is an object of the present invention to provide a
technology capable of providing the hearer with the easy-
to-hear synthetic speech to the hearer.

[0016] The present invention adopts the following means
in order to solve the above mentioned problems.

[0017] Namely, a speech synthesizer according to the
present invention comprises an input unit receiving an input
of a sentence, a generation unit generating synthetic speech
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data from the sentence inputted to the input unit, an accu-
mulation unit accumulating the sentence inputted to the
input unit, a collation unit acquiring, when a sentence is
newly inputted to the input unit, a collation target sentence
that should be collated with this new sentence from the
accumulation unit, and calculating a variation degree of the
new sentence from the collation target sentence through the
collation between the new sentence and the collation target
sentence, a calculation unit calculating a variation coeffi-
cient corresponding to the variation degree, and a correction
unit correcting the synthetic speech data with the variation
coeflicient.

[0018] The present invention can be actualized as a syn-
thetic speech generation method having the same features as
those of the speech synthesizer described above. Further, the
present invention can be actualized as a program that makes
a computer function as the speech synthesizer described
above and as a storage medium storing this program.
[0019] According to the present invention, the hearer can
be provided with the easy-to-hear synthetic speech to the
hearer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a diagram of a basic configuration of a
speech synthesizer in an embodiment of the present inven-
tion;

[0021] FIG. 2 is a diagram showing a collation method
setting window according to the embodiment of the present
invention;

[0022] FIG. 3 is a diagram showing a collation mode
setting window according to the embodiment of the present
invention;

[0023] FIG. 4 is a diagram showing a variation coeflicient
maximum value/minimum value setting window according
to the embodiment of the present invention;

[0024] FIG. 5 is a diagram showing an interpolation
interval setting window according to the embodiment of the
present invention;

[0025] FIG. 6 is an explanatory diagram of the mode of
[collation with just-anterior sentence]| according to the
embodiment of the present invention;

[0026] FIG. 7 is an explanatory diagram of the mode of
[collation with all of collating target sentences] according to
the embodiment of the present invention;

[0027] FIG. 8 is an explanatory diagram of a first calcu-
lation example of a variation degree according to the
embodiment of the present invention;

[0028] FIG. 9 is an explanatory diagram of a second
calculation example of the variation degree according to the
embodiment of the present invention;

[0029] FIG. 10 is a flowchart showing a process in the
speech synthesizer in the embodiment of the present inven-
tion;

[0030] FIG. 11 is a table showing an example of data for
generating the synthetic speech according to the embodi-
ment of the present invention;

[0031] FIG. 12 is a table showing a pitch pattern according
to the embodiment of the present invention;

[0032] FIG. 13A is an explanatory diagram showing a
speed coeflicient according to the embodiment of the present
invention;

[0033] FIG. 13B is an explanatory diagram showing a
pitch coeflicient according to the embodiment of the present
invention; and
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[0034] FIG. 14 is a diagram of a basic configuration of the
speech synthesizer in a modified example of the present
invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0035] A speech synthesizer in an embodiment of the
present invention will hereinafter be described with refer-
ence to the drawings. A configuration in the following
embodiment is an exemplification, and the present invention
is not limited to the configuration in the embodiment.

Configuration of Speech Synthesizer

[0036] FIG. 1 is a diagram showing a basic configuration
of a speech synthesizer 1 in the embodiment. The speech
synthesizer 1 includes a speech correction unit 2, an input
unit 3, a linguistic processing unit 4, a phoneme length
generation unit 5, a pitch generation unit 6, a volume
generation unit 7 and a waveform generation unit 8. The
speech synthesizer 1 can be actualized by use of a hard disc
(storage device) storing a program for executing processes
in the embodiment executed, a central processing unit
(CPU) that executes this program and a computer (informa-
tion processing device) having a memory employed for
temporarily storing information, and the configuration
described above is a function actualized in such a way that
the CPU loads the program stored in the hard disc into the
memory and executes this program.

[0037] The input unit 3 accepts text data of a sentence for
generating a synthetic speech. The linguistic processing unit
4, the phoneme length generation unit 5, the pitch generation
unit 6, the volume generation unit 7 and the waveform
generation unit 8 operate as a synthetic speech generation
unit that generates the synthetic speech from the text data
inputted to the input unit 3.

[0038] The linguistic processing unit 4 executes a mor-
phological analysis about the text (sentence) and segments
this text (sentence) into morphemes (the minimum unit
having a meaning in language). The linguistic processing
unit 4 determines reading and an accent of each of the
segmented morphemes. The linguistic processing unit 4
detects a phrase from a string of the morphemes. The
linguistic processing unit 4 analyzes a dependency relation
between the respective phrases that are detected, and outputs
a result of this analysis as a phonogram string defined as a
sentence that is segmented into a plurality of words (phrase)
and contains katakana characters representing the reading,
accent information and symbols representing prosodeme.
[0039] The phoneme length generation unit 5 generates a
phoneme length from the phonogram string generated by the
linguistic processing unit 4. At this time, the phoneme length
generation unit 5 corrects (weighting) the phoneme length
by use of a speed coefficient generated by the speech
correction unit 2.

[0040] The pitch generation unit 6 generates a pitch pat-
tern and a phonemic string from the phonogram string by a
predetermined method. For example, the pitch generation
unit 6 generates the pitch pattern by overlapping a phrase
element gently descending from a head of breath group
down to a tail of breath group with an accent element locally
rising in its frequency (which is the generation based on
Fujisaki Model). At this time, the pitch generation unit 6
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corrects the pitch pattern by using the pitch coeflicient
generated by the speech correction unit 2.

[0041] The volume generation unit 7 generates volume
information from the phonemic string and from the pitch
pattern. The volume generation unit 7 corrects the thus-
generated volume information by using the volume coeffi-
cient generated by the speech correction unit 2.

[0042] The phoneme length generation unit 5, the pitch
generation unit 6 and the volume generation unit 7 make,
only when assigned a variation coefficient, the correction by
use of the assigned variation coefficient. Control of whether
the speech correction unit 2 assigns the variation coefficient
to the phoneme length generation unit 5, the pitch generation
unit 6 and the volume generation unit 7, can be actualized by
setting a setup flag utilizing, e.g., a user interface.

[0043] The waveform generation unit 8 generates a syn-
thetic speech from the phoneme length, the phoneme string,
the pitch pattern and the volume information by a predeter-
mined method, and outputs the synthetic speech.

[0044] The speech correction unit 2 accumulates the pho-
nogram strings (sentences) acquired from the text data
inputted by the input unit 3, then obtains a variation degree,
when a new phonogram string (sentence) is inputted, of this
new sentence through collation between the new sentence
and the accumulated sentences, subsequently calculates the
variation coefficient corresponding to this variation degree,
and assigns this variation coefficient to the synthetic speech
generation unit. The synthetic speech generation unit cor-
rects the synthetic speech by use of the variation coefficient.
[0045] The speech correction unit 2 has a text collation
unit 9, a coefficient calculation unit 10, and a reading text
information accumulation unit 11 (which will hereinafter
simply be referred to as the [accumulation unit 11]). The text
collation unit 9 stores the phonogram string inputted from
the linguistic processing unit 4 in the accumulation unit 11.
Further, the text collation unit 9 executes a process of
collating the phonogram string (the new phonogram string)
inputted from the linguistic processing unit 4 with the
phonogram string accumulated in the accumulation unit 11,
thereby calculating the variation degree between these two
phonogram strings.

[0046] To be specific, the text collation unit 9 includes a
collation range setting unit 12, a collation mode setting unit
13 and a collation unit 14. The collation range setting unit 12
retains a setting content of a collation range that is inputted
by using, e.g., the user interface. The collation range defines
a range of the phonogram strings (sentences: accumulated in
the accumulation unit 11) to be collated with the new
phonogram string (sentence) inputted from the linguistic
processing unit 4. In the present embodiment, one of a [the
number of sentences] and [time] when the past text (sen-
tence) was uttered (which is, e.g., the [time] tracing the
sentences back from the input of the new phonogram string
(sentence)) is designated as the collation range.

[0047] The collation mode setting unit 13 retains a setting
content (which is inputted by using, e.g., the user interface)
of the collation mode that specifies what kind of mode the
collation between the phonogram strings (sentences) is
conducted in. Prepared as the collation modes in the present
embodiment are a mode of [collating with just anterior
sentence](a first collation mode) of collating a certain sen-
tence with a sentence just anterior to this former sentence
(the new sentence is collated with at least the sentence
(accumulated in the accumulation unit 11 and contained in
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the collation range) inputted just anterior to this new sen-
tence and a mode of [collating with all collating target
sentences|(a second collation mode) of collating the new
sentence with each of the sentences contained in the colla-
tion range (the sentences accumulated in the accumulation
unit 11).

[0048] The collation unit 14, when the new sentence (the
phonogram string) is inputted, reads from the accumulation
unit 11 the sentence contained in the collation range set by
the collation range setting unit 12, then collates the readout
sentence with the new sentence according to the collation
mode set in the collation mode setting unit 13, subsequently
calculates the variation degree between the sentences, and
assigns the calculated variation degree to the coeflicient
calculation unit 10.

[0049] The accumulation unit 11 assigns input or accu-
mulation time and identification information (input number)
representing an input order to the sentence (the phonogram
string) inputted to the input unit 3, and accumulates these
items of information. Namely, the accumulation unit 11
accumulates the sentence, the input or accumulation time of
this sentence and the input order thereof in a way that
associates these items of information with each other.
[0050] The coeflicient calculation unit 10 calculates the
variation coefficient (which is a coefficient for correcting the
synthetic speech generated by the synthetic speech genera-
tion unit) corresponding to the variation degree assigned
from the text collation unit 9 (the collation unit 14). The
coeflicient calculation unit 10 calculates, as the variation
coeflicients, a speed coeflicient of a speech speed, a pitch
coeflicient and a volume coefficient. The speed coefficient is
used for correcting the phoneme length generated by the
phoneme length generation unit 5, the pitch coefficient is
used for correcting the pitch pattern generated by the pitch
generation unit 6, and the volume coefficient is used for
correcting the volume information generated by the volume
generation unit 7. The variation coefficient is calculated for
every plural parts (e.g., the phrases) structuring the phono-
gram string.

[0051] The coeficient calculation unit 10 includes a varia-
tion coeflicient maximum value/minimum value setting unit
15, an interpolation interval setting unit 16 and a calculation
unit (coefficient setting unit) 17.

[0052] The variation coeflicient maximum value/mini-
mum value setting unit 15 retains a maximum value and a
minimum value of the variation coefficient calculated by the
calculation unit 17. Values inputted by use of, e.g., the user
interface are retained as the maximum value and the mini-
mum value by the setting unit 15.

[0053] The interpolation interval setting unit 16, if there is
no silence interval (short pause: SP) in variation parts in the
sentence that are distinguishable from the variation coeffi-
cients, retains an interpolation interval as a period of time for
which to gently change the phoneme length, the pitch and
the volume. The interpolation interval is on the order of, e.g.,
20 [msec] and is inputted through, e.g., the user interface. A
value specified as the interpolation interval is set.

[0054] The calculation unit 17 calculates the variation
coeflicients (the speed coefficient, the pitch coefficient and
the volume coefficient) by use of the variation degree
obtained from the collation unit 14 and the maximum value
and the minimum value of the variation coefficient. The
calculation unit 17 assigns the speed coefficient to the
phoneme length generation unit 5, assigns the pitch coeffi-
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cient to the pitch generation unit 6 and assigns the volume
coeflicient to the volume generation unit 7.

[0055] Further, the calculation unit 17 judges whether the
interpolation interval is provided or not, and, in the case of
providing the interpolation interval, assigns the information
of the interpolation interval to the phoneme length genera-
tion unit 5, the pitch generation unit 6 and the volume
generation unit 7. The phoneme length generation unit 5, the
pitch generation unit 6 and the volume generation unit 7,
when receiving the information of the interpolation interval,
adjust the phoneme length, the pitch and the volume so that
the phoneme length, the pitch and the volume gently change
within the time specified as the interpolation interval.
[0056] <User Interface>

[0057] Given next is an explanation of the user interface
for setting the collation range, the collation mode, the
maximum value and the minimum value of the variation
coeflicient and the interpolation interval in the configuration
of the speech correction unit 2 shown in FIG. 1. The speech
synthesizer 1 is connected to the input device and the output
device (display device), wherein the display device displays
an input screen (window) used for the user to input the
information described above. The user can input the should-
be-set information to the input screen by using the input
device.

[0058] FIG. 2 shows a collation range setting window 18
for setting the collation range. The collation range setting
window 18 is set up by the collation range setting unit 12 so
as to be displayed on the display device (unillustrated)
connected to the collation range setting unit 12. Further, the
collation range setting unit 12 accepts an input, given by the
user, to the collation range setting window 18 through the
input device (not shown) connected to the collation range
setting unit 12.

[0059] The collation range setting window 18 has a selec-
tion button 19, a selection button 20, a sentence count input
field 21, a time input field 22 and a setting button 23. An
assumption is that the user chooses the selection button 19
(a button for specitying the [collation based on the number
of sentences]), then inputs the number of sentences to the
sentence count input field 21, and presses the setting button
23. In this case, the collation range setting unit 12 retains the
collation method selected by the selection button 19 and the
collation range (the number of sentences) inputted to the
sentence count input field 21.

[0060] A further assumption is that the user chooses the
selection button 20 (a button for specifying the [collation
based on the time]), then inputs the time information (on the
unit of minute) to the time input field 22, and presses the
setting button 23. In this case, the collation range setting unit
12 retains the collation method selected by the selection
button 20 and the collation range (time) inputted to the time
input field 22.

[0061] FIG. 3 shows a collation mode setting window 24
for setting the collation mode. The collation mode setting
window 24 has a selection button 25, a selection button 26
and a setting button 27.

[0062] It is assumed that the user chooses the selection
button 25 (a button for specifying the mode of the [collation
with just-anterior sentence] (the first collation mode) as the
collation mode), and selects the setting button 27. In this
case, the collation mode setting unit 13 retains the selected
collation mode (the first collation mode) as the collation
mode executed in the speech synthesizer 1.
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[0063] It is further assumed that the user chooses the
selection button 26 (a button for specifying the mode of the
[collation with all of collation target sentences] (the second
collation mode) as the collation mode) and selects the setting
button 27. In this case, the collation mode setting unit 13
retains the selected collation mode (the second collation
mode) as the collection mode to be executed in the speech
synthesizer 1.

[0064] FIG. 4 illustrates a variation coeflicient maximum
value/minimum value setting window 28 for setting the
maximum value and the minimum value of the variation
coeflicient. The variation coefficient maximum value/mini-
mum value setting window 28 is set up by the variation
coeflicient maximum value/minimum value setting unit 15
so as to be displayed on the display device (unillustrated)
connected to the variation coefficient maximum value/mini-
mum value setting unit 15. Further, the variation coefficient
maximum value/minimum value setting unit 15 accepts an
input, given by the user, to the variation coefficient maxi-
mum value/minimum value setting window 28 through the
input device (not shown) connected to the variation coeffi-
cient maximum value/minimum value setting unit 15.
[0065] The variation coeflicient maximum value/mini-
mum value setting window 28 has a variation coeflicient
maximum value input field 29, a variation coefficient mini-
mum value input field 30 and a setting button 31. An
assumption is that the user inputs numerical values to the
variation coefficient maximum value input field 29 and to the
variation coefficient minimum value input field 30, and
selects the setting button 31. Then, the variation coefficient
maximum value/minimum value setting unit 15 retains the
value inputted to the variation coefficient maximum value
input field 29 as the variation coefficient maximum value
used in the speech synthesizer 1. Further, the variation
coeflicient maximum value/minimum value setting unit 15
sets, as the variation coefficient minimum value, the value
inputted to the variation coefficient minimum input field 30
in the reading text information accumulation unit 11.
[0066] It should be noted that common values are set as
the speed coefficient, the pitch coefficient, and the maximum
value and the minimum value of the volume coefficient in
the setting unit 15 in the present embodiment. Such a
scheme may, however, be applied that the maximum value
and the minimum value are prepared for every type of
coeflicient.

[0067] FIG. 5 shows an interpolation interval setting win-
dow 32. The interpolation interval setting window 32 has an
interpolation interval input field 33 and a setting button 34.
It is assumed that the user inputs a numerical value to the
interpolation interval input field 33, and selects the setting
button 34. In this case, the interpolation interval setting unit
16 retains the numerical value, as an interpolation interval,
inputted to the interpolation interval input field 33.

[0068] <Collation Mode>

[0069] Next, the mode of the [collation with just-anterior
sentence](the first collation mode) and the mode of the
[collation with all of collation target sentences] (the second
collation mode) will be each explained as the collation
mode.

[0070] FIG. 6 is an explanatory diagram of the first
collation mode. FIG. 6 shows an example of the text
(sentence) converted into the phonogram string by the
linguistic processing unit 4. The phonogram string shown in
FIG. 6 is, for giving easy-to-see orthography, written not in
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alphabets but in Japanese in a way that removes accent
symbols etc. Further, FIG. 6 illustrates past sentences (t=1,
=2, t=3, t=4) read from the accumulation unit 11 in accor-
dance with the collation range (e.g., [the number of sen-
tence=4]) and a new sentence (synthetic speech generation
target sentence: t=5) inputted newly to the text collation unit
9.

[0071] It should be noted that before accumulating the
new sentence in the accumulation unit 11, one or more past
sentences, which should be collated with the new sentence,
are read from the accumulation unit 11, and, after executing
the collation process, the new sentence is accumulated in the
accumulation unit 11 in the present embodiment. As a
substitute for this scheme, such a scheme may also be
adopted that the new sentence is temporarily accumulated in
the accumulation unit 11 and is read out in the collation
process. In FIG. 6, a variable n corresponds to a numeral for
designating each sentence. For example, “n=1"" corresponds
to the numeral for specifying a sentence of [Today’s weather
in the Tohoku region is fair.] (Jkyou no tohoku chihou no
tenki wa hare desu]), and “n=2" corresponds to the numeral
for specifying a sentence of [Today’s weather in the Kanto
region is fair.] ([kyou no kanto chihou no tenki wa hare
desu]). “n=5" corresponds to a sentence of [ The tomorrow’s
lowest temperature in the Kansai region is 10 degrees.] ([asu
no kansai chihou no saitei kionn wa juudo desu.]), and this
sentence, in the example in FIG. 6, is shown as a sentence
inputted afresh to the speech correction unit 2 (the speech
synthesizer 1).

[0072] A variable t(n) represents the input or accumulation
time assigned to the sentence specified by the variable n. For
instance, t(1) represents the time when the sentence of
[Today’s weather in the Tohoku region is fair.] ([kyou no
tohoku chihou no tenki wa hare desu]) is inputted or
accumulated.

[0073] A variable b is a numeral specifying, in the case of
segmenting each sentence to be collated into a plurality of
parts, a position of each part. Each sentence to be collated is
segmented into the plurality of parts according to the same
predetermined rule. For example, in the present embodi-
ment, the sentence is segmented into the plurality of phrases
(parts) through the morphological analysis. In the example
shown in FIG. 6, each of five sentences is segmented into six
phrases (parts). In FIG. 6, for example, “b=1" specifies
words (phrases) such as [today’s] ([kyou no]), [today’s]
([kyou no)), [today’s] ([kyou no]), [tomorrow’s] ([asu no])
and [tomorrow’s] ([asu no]). Further, “b=2" specifies words
such as [Tohoku], [Kanto], [Tokai], [Kansai] and [Kansai].
[0074] Thus, the phrase is designated by n and b. Let a(n,
b) be this phrase. In this case, for example, a(1, 2) represents
[Tohoku], and a(2, 2) represents [Kanto]. The collation unit
14 compares, as the collation process, two sets of a(n, b)
having the same value of the variable b and different values
of the variable n. The collation unit 14, in the process of the
collation between a(1, 1) ([today’s]) ([kyou no]) and a(2, 1)
([today’s]) ([kyou nol]), judges that contents of the phrases
are the same. Moreover, the collation unit 14, in the collation
between a(1, 2) ([ Tohoku]) and a(2, 2) ([Kanto]), judges that
the contents of the phrases are different.

[0075] The collation unit 14, in the first collation mode,
collates two sets of a (n, b) of which b is the same and n is
anterior by one in position as in the case of the collation
between a(5, b) indicating the sentence (the new sentence)
of n=5 and a(4, b) indicating the sentence of n=4 and the
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collation between a(4, b) indicating the sentence of n=4 and
a(3, b) indicating the sentence of n=3.

[0076] FIG. 7 is an explanatory diagram of the mode of the
[collation with all of collation target sentences] (the second
collation mode). In the second collation mode, the collation
unit 14 collates the sentence specified by n=5 shown in FIG.
7 with all of the remaining sentences (corresponding to n=1,
2,3, 4) acquired for the collation from the accumulation unit
11.

EXAMPLE OF CALCULATION OF VARIATION
DEGREE

[0077] The collation unit 14 calculates the variation
degree of the new sentence from the past sentence through
the collation corresponding to the collation mode described
above.

FIRST CALCULATION EXAMPLE

[0078] FIG. 8 is a diagram showing a calculation example
(a first calculation example) of calculating a variation degree
and a variation coefficient in a case where the collation range
is defined by [the number of sentences=5] and the collation
mode is the first collation mode.

[0079] A variable v(n, b) shown in FIG. 8 represents a
variation degree in every position (segmenting position) b.
The variation degree v(n, b) is given by the following
mathematical expression (1).

[Mathematical Expression 1] (69)]

<o 1=dlaim, b), aim -1, b))
vn b= ) — ) + 1

m=1

[0080] Inthe mathematical expression (1), a(0, b)=a(1, b).
Further, in the mathematical expression (1), d(a(m, b),
a(m-1, b)) represents “1” when a(m, b) is equal to a(m-1,
b) and represents “0” when a(m, b) is not equal to a(m-1, b).
For instance, when a new sentence designated by “5” as a
value of the variable n is inputted, the variation degree in
each position b is calculated based on v(5, b). For example,
v(5,1) is given such as 4, i.e., 0.5. Further, v(5, 2) is given
by (Va)+(¥3)+(¥2), which is approximately 1.08. Thus, the
variation degree in each position b is calculated.

[0081] By contrast, in the case of setting the mode of
[collation with all of collation target sentences] (the second
collation mode) as the collation mode, a variation degree
x(n, b) is calculated in the following mathematical expres-
sion (2).

[Mathematical Expression 2] 2

=L 1 = 8(atm, b), aln, b))
x(n, b) = Z T m—im

m=1

[0082] In a mathematical expression (2), one of functions
“a” within a function “d” contained in the mathematical
expression (1) is a(n, b). The function “a(n, b)” represents a
phrase in the new sentence. Hence, the mathematical expres-
sion (2) is an expression for calculating the variation degree,
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wherein the collation mode is the mode of the [collation with
all of collation target sentences].

SECOND CALCULATION EXAMPLE

[0083] FIG. 9 is a diagram showing a calculation example
(a second calculation example) of calculating a variation
degree and a variation coefficient in a case where the
collation range is [5 min] and the collation mode is the
second collation mode. FIG. 9 shows a case wherein a 5-min
range tracing the sentences back from when inputting a new
sentence contains the sentences corresponding to n=1
through 4 (“n=4" represents the new sentence).

[0084] A calculation example of calculating the variation
coeflicient in the [collation based on the time] will be
explained. The collation based on the time is the collation
about the sentences outputted (read) within a preset time
range. FIG. 9 shows a case in which the second collation
mode is selected. A variable y(n, b) shown in FIG. 9
represents a variation degree in each phrase (position b). The
variation degree y(n, b) is given by the following math-
ematical expression (3).

[Mathematical Expression 3] 3)
n-1
v b=y (T- w)(l — dlatm, b, a(n, b))
m=1
[0085] In the mathematical expression (3), “T” represents

the time set by the collation range setting unit 12. In FIG. 9,
the sentence specified by n=4 is a sentence (a synthetic
speech generation target sentence) that is newest in those
inputted to the speech synthesizer 1. “t(n)-t(m)” indicates a
time difference in terms of sentence reading time.

[0086] By contrast, when the first collation mode is set as
the collation mode, a variation degree z(n, b) of each
position b is calculated according to the following math-
ematical expression (4).

[Mathematical Expression 4] )

2 b=y (T~ w)(l — d(alm, b), abn - 1, b))

m=1

Calculation of Variation Coeflicient

[0087] Next, the calculation of the variation coefficient by
the calculation unit 17 will be explained. The calculation
unit 17 calculates the variation coefficient by the same
method irrespective of combinations of the collation ranges
and the collation modes (v, X, y, Z). The variation coeflicient
consists of the speed coeflicient for correcting the phoneme
length, the pitch coefficient for correcting the pitch pattern
and the volume coefficient for correcting the volume,
wherein the speed coefficient is calculated by use of the
following mathematical expression (5), the pitch coeflicient
is calculated by use of the following mathematical expres-
sion (6), and the volume coefficient is calculated by employ-
ing the following mathematical expression (7).
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[Mathematical Expression 5] ®)
B v(n, b)ge(MIN)
D= s
b=1
[Mathematical Expression 6] (6)
B v(n, b)ge(MIN)
R ST
b=1
[Mathematical Expression 7] @
B v(n, b)ge(MIN)
e TN
b=1
[0088] As shown in the mathematical expressions (5)-(7),

the speed coefficient, the pitch coefficient and the volume
coeflicient are calculated by using the same mathematical
expression. Namely, the mathematical expression common
to the phoneme length, the pitch and the volume is prepared
as the calculation formula for calculating the variation
coeflicient. Calculation formulae different for every type of
the variation coefficient can, however, be prepared. Further,
in the mathematical expressions (5)-(7), v(n, b) is given as
the variation degree, however, x(n, b), y(n, b), z(n, b) are
given in place of v(n, b) in accordance with the calculation
method for calculating the variation degree.

[0089] The calculation unit 17 calculates, for every posi-
tion b (phrase), a speed coeflicient C1(n, b), a pitch coeffi-
cient C2(n, b) and a volume coefficient C3(n, b) from a
variation degree, a normal sentence length g (a length of the
sentence collated), a preset coefficient minimum value
e(MIN), a sum of the positions b contained in the variation
degree and a preset normal phoneme length f (a phoneme
length of b).

[0090] The calculation unit 17 previously has the coeffi-
cient minimum value e(MIN) and the normal phoneme
length f. The normal sentence length g can be received
together with the variation degree from, e.g., the collation
unit 14. Further, the calculation unit 17 can acquire the
coeflicient minimum value e(MIN), the normal phoneme
length f and the normal sentence length g (which are stored
in the accumulation unit 11 by the text collation unit 9) by
reading these values from the accumulation unit 11.
[0091] Moreover, the variation coefficient is given a varia-
tion coefficient maximum value d(MAX) (which is 1.25
designated by the user in the present embodiment) and a
variation coefficient minimum value d(MIN) (which is 0.85
designated by the user in the present embodiment), respec-
tively. If the calculated variation coefficient is smaller than
the variation coefficient minimum value d(MIN), the varia-
tion coefficient minimum value d(MIN) is adopted as a result
of the calculation of the variation coefficient. Whereas if the
calculated variation coefficient is larger than the variation
coeflicient maximum value d(MAX), the variation coeffi-
cient maximum value d(MAX) is adopted as a result of the
calculation thereof.

[0092] FIG. 8 shows a value calculated, as the variation
coeflicient (the speed coefficient C1) for every phrase, by the
calculation unit 17 using the mathematical expression (5).
For instance, the speed coefficient C1(5, 1) is 0.95. Further,
the speed coeflicient C1(5, 3) becomes 0.85 from the math-
ematical expression (5) and from the minimum value
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d(MIN). Further, FIG. 9 shows a value calculated by using
the mathematical expression (5) as the variation coefficient
(the speed coefficient C1) for every phrase.

OPERATIONAL EXAMPLE

[0093] FIG. 10 is a flowchart showing an operating
example (processing example) of the speech synthesizer 1.
When a power source of the speech synthesizer 1 is switched
ON, the central processing unit (CPU) provided in the
speech synthesizer 1 reads a program for generating the
synthetic speech from the hard disc (storage device), then
loads the program into the memory and executes the pro-
gram. Through this operation, a process shown in FIG. 10
comes to a start-enabled status. The start of the process
shown in FIG. 10 is triggered by inputting the text data for
generating the synthetic speech to the input unit 3.

[0094] The input unit 3 receives the input of the new text
data for generating the synthetic speech from the input
device (unillustrated) operated by the user (step S1). The
input unit 3 inputs the text data to the linguistic processing
unit 4.

[0095] The linguistic processing unit 4 generates the pho-
nogram string from the text data inputted from the input unit
3 (step S2). The linguistic processing unit 4 outputs the
phonogram string to the phoneme length generation unit 5
and to the text collation unit 9.

[0096] For example, it is assumed that the text data of the
sentence [ Tomorrow’s weather in the Kansai region is fair.]
([asu no kansai chihou no tenki wa hare desu.]) is inputted
to the linguistic processing unit 4 from the input unit 3. The
linguistic processing unit 4 generates a phonogram string
such as [a:sw:no:ka:n:sa:i:chiho:u:no/te:n:ki:wa=ha:re2de:
su.] from the inputted text data.

[0097] The phoneme length generation unit 5 generates a
phoneme length out of the phonogram string inputted from
the linguistic processing unit 4 (step S3). The phoneme
length generation unit 5 determines the phoneme length
(normal phoneme length) corresponding to the respective
phonemes structuring the phonogram string.

[0098] In the text collation unit 9, when a new phonogram
string (a new sentence) is inputted from the linguistic
processing unit 4, the collation unit 14 executes the collation
process (step S4). In the collation process, the collation unit
14, at first, determines the collation range. Namely, the
collation unit 14 reads, from the accumulation unit 11, one
or more sentences (past sentences: collation target sen-
tences) that should be collated with the new sentence
according to the collation range retained (set) by the colla-
tion range setting unit 12.

[0099] For instance, if the collation range is set such as
[the number of sentences=4], the collation unit 14 reads the
four sentences from the accumulation unit 11. Further, if the
collation range is designated by [1 min], the collation unit 14
reads from the accumulation unit 11 the past sentences
uttered within one minute from the present point of time.
[0100] Next, the collation unit 14 executes, based on the
collation mode retained (set) by the collation mode setting
unit 13, the collations among the sentences including the
new sentence and the past sentences read out of the accu-
mulation unit 11, thereby calculating the variation degree for
every phrase.

[0101] The collation unit 14 outputs the thus-calculated
variation degree to the coeflicient calculation unit 10. At this
time, the collation unit 14 obtains a length of the collation
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target sentence and registers this length as a sentence length
g in the accumulation unit 11. Further, the collation unit 14
registers the new sentence in the accumulation unit 11.
[0102] In the coeflicient calculation unit 10, the calcula-
tion unit 17, when receiving the variation degree from the
collation unit 14, obtains the maximum value and the
minimum value of the variation coefficient (which are
retained by the setting unit 15) from the setting unit 15, and
reads the normal sentence length g, the normal phoneme
length f and the coefficient minimum value e(MIN) from the
accumulation unit 11. The calculation unit 17 calculates the
variation coefficient from the variation degree, the variation
coeflicient maximum value, the variation coefficient mini-
mum value, the normal sentence length, the normal pho-
neme length and the coefficient minimum value (step S5).
The variation coefficient is assigned as a speed coefficient to
the phoneme length generation unit 5. Further, the variation
coeflicient is assigned as a pitch coefficient to the pitch
generation unit 6. Moreover, the variation coefficient is
assigned as a volume coefficient to the volume generation
unit 7.

[0103] At this time, the phoneme length generation unit 5
corrects the phoneme length with the speed coeflicient (the
variation coefficient) obtained from the coefficient calcula-
tion unit 10 (the calculation unit 17) (the phrase containing
the variation is weighted by the speed coefficient) (step S6).
For example, the phoneme length generation unit 5, when
the phoneme length of a certain phoneme is 40 and the speed
coefficient is 1.2, calculates a new phoneme length as 48.
Namely, the phoneme length generation unit 5 corrects the
phoneme length in a way that multiplies the normal pho-
neme length of each of the phonemes structuring the phrase
by the speed coeflicient calculated for this phrase. Thereaf-
ter, the phoneme length generation unit 5 outputs the pho-
nogram string and the phoneme length to the pitch genera-
tion unit 6.

[0104] The pitch generation unit 6 generates a phoneme
string and a pitch pattern from the phonogram string and the
phoneme length that are inputted from the phoneme length
generation unit 5 (step S7). FIG. 12 illustrates an example of
a pitch frequency. Herein, the axis of ordinate represents a
pitch (pitch frequency), and the axis of abscissa represents
the time. The pitch generation unit 6 has data for determin-
ing the pitch frequency corresponding to the phoneme, and
generates the pitch frequency (a normal pitch frequency) on
the basis of this data. The pitch generation unit 6 corrects
(weights) the normal pitch frequency with the pitch coeffi-
cient obtained from the coeflicient calculation unit 10 (step
S8). For instance, when the pitch frequency at a certain point
of time is 160 [Hz] and the pitch coefficient is 0.9, the pitch
generation unit 6 obtains 144 [Hz] that is a new pitch
frequency corrected by multiplying the pitch frequency (160
[Hz]) by the pitch frequency (0.9). The pitch generation unit
6 outputs the phoneme length, the pitch pattern (generated
by combining the pitch frequencies of the each phoneme)
and the phoneme string to the volume generation unit 7.
[0105] The volume generation unit 7 generates volume
information from the pitch pattern and the phoneme string
that are inputted from the pitch generation unit 6 (step S9).
The volume generation unit 7 determines the volume (a
normal volume) for each phoneme of the new sentence from
the pitch pattern and from the phoneme string. Subsequently,
the volume generation unit 7 multiples the normal volume
by a volume coefficient obtained from the coefficient calcu-
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lation unit 10 (the calculation unit 17), thereby correcting the
volume (step S10). Namely, the volume generation unit 7
calculates a corrected volume value by multiplying the
determined volume value for each phoneme structuring the
phrase by a corresponding volume coefficient calculated for
every phrase. Such a process is executed for every phoneme.
The volume generation unit 7 outputs the phoneme length,
the pitch pattern, the phoneme string and the volume infor-
mation to the waveform generation unit 8.

[0106] FIG. 11 shows part of data for generating the
synthetic speech that is sent to the waveform generation unit
8. FIG. 11 shows a phoneme name, a phoneme length
associated with the phoneme name and volume information
(a relative value with respect to the volume) associated with
the phoneme name. FIG. 11 shows sets of data outputted as
a synthetic speech in the sequence from above. In FIG. 11,
“QQ” indicates a silence interval (SP (Short Pause)). The
synthetic speech is generated by the phoneme string, the
phone length, the volume information and the pitch pattern
shown in FIG. 12.

[0107] The waveform generation unit 8 generates the
synthetic speech from the phoneme string, the phoneme
length, the pitch pattern and the volume information, which
are inputted from the volume information generation unit 7
(step S11). The waveform generation unit 8 outputs the
thus-generated synthetic speech to the voice output device
(not shown) such as the speaker connected to the speech
synthesizer 1.

[0108] <Interpolation Interval>

[0109] The phoneme length generation unit 5, the pitch
generation unit 6 and the volume generation unit 7 described
above, if an interpolation interval is retained (set) by the
interpolation interval setting unit 16 of the coefficient cal-
culation unit 10, sets the interpolation interval into the new
sentence as the necessity may arise so that the speed, the
pitch and the volume gently change in this interpolation
interval.

[0110] Namely, when the interpolation interval (e.g., 20
[msec]) is set in an interpolation interval 16, the phoneme
length generation unit 5, the pitch generation unit 6 and the
volume generation unit 7 are notified of information show-
ing a length of this interpolation interval. The phoneme
length generation unit 5, if a change occurs in the variation
coeflicient between a certain phrase and a phrase subsequent
(subsequent phrase) to the certain phrase (if the variation
coeflicient is different), judges whether the silence interval
exists in between these phrases or not, then sets the inter-
polation interval, e.g., in front of the subsequent phrase if
none of the silence interval exists, and adjusts the variation
coeflicient (speed coeflicient) so that the speed (a speed of
the speech) of the synthetic speech gently changes within
this interpolation interval.

[0111] To be specific, for example, the speed coefficient is
made to gently change by multiplying the speed coeflicient
calculated for the subsequent phrase by a window function
such as a Hanning window. With this contrivance, the
phoneme length of each phoneme contained in the interpo-
lation interval gently changes corresponding to the speed
coeflicient.

[0112] FIG. 13A is a graph showing an example of adjust-
ing the speed coefficient as the variation coefficient. FIG.
13 A shows the example of executing the correction based on
the speed coefficient and adjusting the speed coefficient by
use of the interpolation interval and the window function
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with respect to the phoneme string such as [asuno SP(silence
interval) kansai chihouno saiteikionwa SP(silence interval)
judo desu]([The tomorrow’s SP (Short Pause) lowest tem-
perature in the Kansai region is SP (Short Pause) 10
degrees]). In FIG. 13A, the speed (an original value) of the
phoneme string is set to 1.0 in the case of executing none of
the correction based on the speed coefficient.

[0113] Further, in the example shown in FIG. 13A, the
speed coeflicient for the phrase [asuno] (the tomorrow’s) is
0.95, the speed coefficient for the phrase [kansai] (the
Kansai) is 1.08, the speed coefficient for the phrase [chi-
houno] (region) is 0.85, the speed coefficient for the phrase
[saiteikionwa] (the lowest temperature) is 1.06, the speed
coeflicient for the phrase [judo] (10 degrees) is 1.25, and the
speed coeflicient for the phrase [desu] (is) is 0.85.

[0114] Herein, the speed coefficients for the phrase [kan-
sai] (Kansai) and the phrase [chihouno] (region) are 1.08 and
0.85 respectively, and these two values are different (the
variation coefficient changes). The silence interval (Short
Pause (SP)) does not exist in these phrases.

[0115] In this case, the phoneme length generation unit 5
as the adjusting unit sets the interpolation interval “20
[msec]” in between these phrases, and adjusts the speed
coeflicient in a way that multiplies the speed coeflicient by
the window function so that the speed coefficient gently
changes (decreases) from 1.08 down to 0.85 within this
interpolation interval “20 [msec]”. Further, the phoneme
length generation unit 5 sets the interpolation interval also in
between the phrase [chihouno]| (region) and the phrase
[saiteikionwa] (the lowest temperature), and adjusts the
speed coeflicient so that the speed coefficient gently changes
(increases) from 0.85 up to 1.06 within this interpolation
interval. The same speed coeflicient adjustment is made
between the phrase [judo] (10 degrees) and the phrase [desu]
(is).

[0116] Moreover, FIG. 13B is a graph showing an example
of adjusting the pitch coefficient as the variation coefficient.
The speed coeflicient, the pitch coefficient and the volume
coeflicient are calculated in the mathematical expressions
(5)-(7), however, in the present embodiment, these math-
ematical expressions are the same. Accordingly, the pitch
coefficient shown in FIG. 13B has the same value as the
speed coefficient shown in FIG. 13A has, and the interpo-
lation is executed in the same way with the speed coefficient.

[0117] Also in the pitch generation unit 6 and in the
volume generation unit 7, the adjustment of the variation
coeflicient is executed in the same way as in FIG. 13. In
these cases, in the description given above, the [speed
coeflicient] is read by being replaced by the [pitch coeffi-
cient] or the [volume coefficient], and the [phoneme length
generation unit 5] is read by being replaced by the [pitch
generation unit 6] or the [volume generation unit 7].

[0118] Note that the operational example described above
has dealt with the case in which the variation coefficient is
calculated as the speed coefficient, the pitch coefficient and
the volume coefficient, and the correction is made in each of
the phoneme length generation unit 5, the pitch generation
unit 6 and the volume generation unit 7, however, such a
scheme may also be taken that at least one of the phoneme
length, the pitch and the volume is corrected. Namely, it is
not an indispensable requirement for the present invention
that the phoneme length, the pitch and the volume be all
corrected. Further, it is not an indispensable requirement of
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the present invention that the variation coefficient in the
interpolation interval be adjusted.

Operation and Effect in Embodiment

[0119] According to the speech synthesizer (speech syn-
thesizer) explained above, the synthetic speech generation
target sentence is collated with the past sentence, and the
variation degree between these sentences is calculated. Fur-
thermore, the variation coefficient corresponding to the
variation degree is calculated, and the elements (the pho-
neme length (speed), the pitch frequency, the volume) of the
synthetic speech data are corrected with the variation coef-
ficients. The speech speed can be changed by correcting the
phoneme length. The pitch can be changed by correcting the
pitch. Further, the volume can be changed by correcting the
volume.

[0120] Moreover, if the variation coefficient changes
between the phrases and if no silence interval (short pause)
exists between the phrases, the variation coefficient is
adjusted so that the variation coefficient gently changes
between the phrases.

[0121] Based on what has been discussed so far, according
to the present embodiment, as in the case of a weather
forecast and a voice guidance, when the sentences, though
similar in structure but different partially in meaning, are
consecutively synthesized and thus outputted, any one or
more elements of the speech speed (phoneme length), the
pitch and the volume can be changed at the variation degree
from the contents uttered so far. Moreover, even in the case
of designating the utterance time of the speech, the utterance
of the speech can be completed within the (predetermined)
time. Further, if the same keyword occurs consecutively in
the same sentence, a change can be given to the prosodemes.
[0122] Based on what has been discussed so far, it is
possible to automatically generate the synthetic speech
given the prosodic change in the sentence and exhibiting
high naturalness and to restrain a hearer from failing to hear.
Namely, it is feasible to provide the speech synthesizer that
outputs the easy-to-hear synthetic speech to the hearer.

MODIFIED EXAMPLE

[0123] In the example of the configuration shown in FIG.
1, the phoneme length generation unit 5, the pitch generation
unit 6 and the volume generation unit 7 correct the speed
coeflicient, the pitch coeflicient and the volume coefficient,
respectively. Namely, the configuration is that the phoneme
length generation unit 5, the pitch generation unit 6 and the
volume generation unit 7 include the correction unit and the
adjusting unit according to the present invention.

[0124] As depicted in FIG. 14, however, such a configu-
ration may also be applied that the coeflicient calculation
unit 10 includes a coefficient correction unit 39; a phoneme
length generation unit 36, a pitch generation unit 37 and a
volume generation unit 38 supply the coefficient correction
unit 39 with outputs containing the normal phoneme length,
the normal pitch frequency and the normal volume
explained in the embodiment discussed above; the coeffi-
cient correction unit 39 corrects the phoneme length, the
pitch frequency and the volume with the variation coeffi-
cients; and further the coefficient correction unit 39 adjusts
the variation coefficient in the interpolation interval accord-
ing to the necessity. Namely, the correction unit and the
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adjusting unit according to the present invention may be
provided on the side of the speech correction unit 2.
[0125] <Others>

[0126] The disclosures of Japanese patent application
No.JP2006-097331, filed on Mar. 31, 2006 including the
specification, drawings and abstract are incorporated herein
by reference.

What is claimed is:

1. A speech synthesizer comprising:

an input unit receiving an input of a sentence;

a generation unit generating synthetic speech data from
the sentence inputted to the input unit;

an accumulation unit accumulating the sentence inputted
to the input unit;

a collation unit acquiring, when a sentence is newly
inputted to the input unit, a collation target sentence
that should be collated with this new sentence from the
accumulation unit, and calculating a variation degree of
the new sentence from the collation target sentence
through the collation between the new sentence and the
collation target sentence;

a calculation unit calculating a variation coefficient cor-
responding to the variation degree; and

a correction unit correcting the synthetic speech data with
the variation coefficient.

2. A speech synthesizer according to claim 1, wherein

the collation unit segments each of the new sentence and
the collation target sentence into a plurality of segmen-
tal parts according to a predetermined rule, and obtains
a variation degree of the new sentence from the colla-
tion target sentence with respect to each of the plurality
of segmental parts, and

the calculation unit calculates the variation coefficient for
every variation degree.

3. A speech synthesizer according to claim 1, wherein the
collation unit makes the collation between the sentences
belonging to a predetermined collation range.

4. A speech synthesizer according to claim 3, wherein the
collation unit makes the collation between a predetermined
number of sentences.

5. A speech synthesizer according to claim 3, wherein the
collation unit makes the collation between the sentences
contained in a predetermined time range.

6. A speech synthesizer according to claim 1, wherein the
collation unit makes the collation between at least the new
sentence and a sentence inputted just anterior to this new
sentence.

7. A speech synthesizer according to claim 1, wherein the
collation unit collates, when a plurality of sentences is
acquired as the collation target sentences from the accumu-
lation unit, the new sentence with the plurality of sentences,
respectively.

8. A speech synthesizer according to claim 1, wherein the
calculation unit calculates a speed coefficient as the variation
coefficient, and

the correction unit corrects a phoneme length of the new
sentence with the speed coefficient.

9. A speech synthesizer according to claim 1, wherein

the calculation unit calculates a pitch coefficient as the
variation coefficient, and

the correction unit corrects a pitch pattern of the new
sentence with the pitch coefficient.
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10. A speech synthesizer according to claim 1, wherein
the calculation unit calculates a volume coefficient as the
variation coefficient, and
the correction unit corrects a volume of the new sentence
with the volume coefficient.
11. A speech synthesizer according to claim 2, further
comprising
an adjusting unit setting, if a change occurs in the varia-
tion coeflicient between a certain segmental part of the
new sentence and a segmental part subsequent to the
certain segmental part and when there is no silence
interval between these segmental parts, an interpolation
interval and adjusting the variation coefficient so that a
variation coeflicient corresponding to the certain seg-
mental part gently changes to a variation coefficient
corresponding to the subsequent segmental part.
12. A program for causing a computer to execute the steps
of:
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generating synthetic speech data from a sentence inputted
to an input unit;

acquiring, when a sentence is newly inputted to the input
unit, a collation target sentence that should be collated
with this new sentence from an accumulation unit
accumulating the sentence inputted to the input unit,
and calculating a variation degree of the new sentence
from the collation target sentence through collation
between the new sentence and the collation target
sentence;

calculating a variation coefficient corresponding to the
variation degree; and

correcting the synthetic speech data with the variation
coeflicient.





