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<ABSTARCT>

In this paper a new speech synthesis method in the time domain using
mono-syllables is proposed. It is to overcome the degradation of the synthetic
speech quality by the synthesis method in the frequency domain and to develop
an algorithm in the time domain for the prosodic control. In particular when we
use a method in a time domain with mono-syllable as a synthesis unit it will be
the main issues which are to control the pitch period and to smooth the energy
pattern. As a solution to the pitch control, a method using Lagrange interpolation
is suggested. As a solution to the other problem, an algorithm which can control
the amplitude envelop shape of mono-syllable is proposed. As the results of
experiments it was possible to synthesize unlimited Korean speeches including the
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prosody control. Accoding to the MOS evaluation the quality and the naturality

in them was improved to he a good level.

I .Introduction its hot issues are to control the
In this paper we present a new prosodic factors without the
method to control the prosodic factors degradation of the voice qualities, the
such as a stress, a duration and a clearness of synthetic speeches is
intonation to be maintained original superior to other methods and so on.
sounds. This is almost similar with TD-PSOLA method overlays and
TD-PSOLA method in the facts that it adds hanning window function with
uses the pitch-synchronization 2T pitch periods to about 10msec
technique, it is non-parametric method, ST(Short-Time)} intervals to control



the intontion. And it controls the

duration by selecting the marked
staionary part speech data in stored
CDUs, But in this paper we propose
another method which can control the
intonation by alternating each pitch
period frames with new pitch period
frames using a interpolation technique
without overlaying intervals and the
duration by the decimation or the

repetition of pitch period frames.

. The algorithm for the synthesis
-by-rule”

Fig. 1 is represented by a overall block
diagram for the synthesis-by-rule. The
process is illustrated as follows. First, we
extract parameters for the control of prosodic
factors from stored speech data through the
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fig.1The overall block diagram of synthesis-
by-rule.
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table 1. The waveformn analysis table
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waveform analysis process. Table 1 is given
the parameters extracted through the process.
These prameters are registered into the data

format dictionary”®. Then synthetic speeches
are generated by using themn in the dictionary

according to the Korean phonological rules”.

table 2. An example of data format dictionary
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step 4

step 5

step 6

fig. 2 The
rule.

process plot for the synthesis by

Table 2 represents an example of data format
dicionary.  Amplitudes,  durations and
intonations of each mono—syllables stored into
the memory are different from each other. So
that, we have to control them according to the
Korean phonological rules to synthesize the
speeches. Fig. 2 represents the step—by-step
Step 1 represents the
amplitude normalization process of each mono-
syllables. After the normalization it begins
with the next process to control the duration
by doing the decimation or repetition of 1
pitch period frames as in the step 2. And then
we control the stress to be a constant
amplitude(ie., Ao, A;, and Az in fig. 2<step
3>} by weighting to them. Step 4 is illustrated

processes for this.
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fig. 3 The process plot to control the energy pattern

in fig. 3. This process is to control the energy
pattern in continuous synthetic speeches. First,
shape patterns of syllables to modify have to
be decided by the coupling rules” of between
syllables. Then we have to change a shape of
waveform according to the rules. In fig3
marked points such as tu, tz, tz, and ts mean
parts of each syllables to truncate it off or to
change it into another shape pattern. Then
shpae pattem of continuous speeches are
produced as in fig. 2<step 4> and fig. 3(b).
Step 5 in fig. 2 represents the process to add
pitch period pattern into continuous speeches.
And fig. 4 means the step-by-step process to
modify the pitch period pattern of original
speech into another pattem which can be
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fig.4 The process plot for the modification
of pitch period pattern in a syllable unit.

decided according to input text structures®.
Step 1 means the process for the extraction of
pitch period frames fram the stored speech
data through the waveform analysis. Step 2 is
represented by the fundamemtal frequency of
mono-syllable shown in Eg4<step 1> which is
to be changed into new one such as shown in
fig.4<step 4>. We can control the intonation
by the method that 5 order Lagrange
interpolations are performed on each pitch
period frames. The results of this are showm
in fig. 5 In the pitch control only the region
which to be observated the
pseudo-periodic characteristics in the

stored original speech is interpolated with

is
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fig. 5(a),(b),(c),(d) Examples of shrinking

and expansion of pitch periods

a Lagrange interpolation. Fig.5(a) and (b)
are the interpolated examples of the Korean
CVC-type syllale “gong” and fig. 5(c) and (d)
are the examples of double vowel "yeo®.



II. Examples of the pitch control
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fig. 8(a) An example of controled namplitude snvelope

fig. 7(alib),(¢) An example of mono-syllable changed into
falling intonation{"bang” : 0513 sec)
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fig. 8(b) An example of conlroled pitch puatter



VI. Conclusioa

In this paper a new speech
synthesis method in time domain using
mono-syllables is proposed. It is to
overcome the degradation of the quality
in synthetic speeches by the synthesis
method in the frequency domain and to
improve the naturality by the method
in the time domain which is difficult to
control the prosodic factors. In general
it will be the main issues which are to
control the prosodic factors and the
recovery to the degradation of the
naturality in the synthetic speeches due
to the in the

synthesizing the speech by the time

articulation case of
domain using the mono-syllables as
the synthesizing unit. As a solution to
the pitch control, a method that it is to
synthesize the speeches wusing the
parameters for the prosodic controls
extracted from them after the sharing
of the unit pitch frames by searching
the maximum point in a pitch period
frame(i.e.,, 1T pitch period) generated
whenever the vocal cords are vibrated
is suggested. As a solution to the
other problem, an algorithm which can
control the amplitude envelop shape of
regions

mono-syllable in coupling

between the mono-syllables is
It seemns to be far from

the perfect

proposed.
reaching at method to
process the Korean allophones which
changes with a variety, but according

to the MOS evaluation the naturality in
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continuous synthetic speech is
improved.

As the results of experiments to
the synthetic speeches”‘m it is a
possible method to synthesize unlimited
Korean speeches and seems to be
improved the quality and naturality in
them. We will propose it to be called
as a TD-PCULI{Time Domain-Pitch
Control using Lagrange Interpolation)

method.
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