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SYSTEM FOR SYNCHRONIZATION
BETWEEN MOVING PICTURE AND A
TEXT-TO-SPEECH CONVERTER

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a system for synchroniza-
tion between moving picture and a text-to-speech(TTS)
converter, and more particulary to a system for synchroniza-
tion between moving picture and a text-to-speech converter
which can be realized a synchronization between moving
picture and synthesized speech by using the moving time of
lip and duration of speech information.

2. Description of the Related Art

In general, a speech synthesizer provides a user with vari-
ous types of mformation i an audible form. For this
purpose, the speech synthesizer should provide a high qual-
ity speech synthesis service from the mput texts given to a
user. In addition, in order for the speech synthesizer to be
operatively coupled to a database constructed 1n a multi-
media environment, or various media provided by a counter-
part mmvolved 1n a conversation, the speech synthesizer can
generate a synthesized speech so as to be synchronized with
these media. In particular, the synchronization between
moving picture and the TTS 1s essentially required to pro-
vide a user with a high quality service.

FIG. 1 shows a block diagram of a conventional text-to-
speech converter which generally consists of three steps 1n
generating a synthesized speech from the input text.

At step 1, a language processing unit 1 converts an input
text to a phoneme string, estimates prosodic information,
and symbolizes 1t. The symbol of the prosodic information 1s
estimated from the phrase boundary, clause boundary, accent
position, sentence patterns, etc. by analyzing a syntactic
structure. At step 2, a prosody processing unit 2 calculates
the values for prosody control parameters from the symbol-
1zed prosodic mmformation by using rules and tables. The
prosody control parameters imclude phoneme duration and
pause interval information. Finally, a signal processing unit
3 generates a synthesized speech by using a synthesis unit
DB 4 and the prosody control parameters. That 1s, the con-
ventional synthesizer should estimate prosodic information
related to naturalness and speaking rate only from an input
text 1n the language processing unit 1 and the prosody pro-
cessing unit 2.

Presently, a lot of researches on the TTS have been con-
ducted through the world for application to mother
languages, and some countries have already started a com-
mercial service. However, the conventional synthesizer 1s
aimed at 1ts use 1n synthesizing a speech from an mmput text
and thus there 1s no research activity on a synthesizing
method which can be used 1n connection with multi-media.
In addition, when dubbing 1s performed on moving picture
or animation by using the conventional TTS method, infor-
mation required to implement the synchronization of media
with a synthesized speech cannot be estimated from the text
only. Thus, 1t 1s not possible to generate a synthesized
speech, which 1s smoothly and operatively coupled to mov-
ing pictures, from only text information.

If the synchronization between moving picture and a syn-
thesized speech 1s assumed to be a kind of dubbing, there can
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be three implementation methods. One of these methods
includes a method of synchronizing moving picture with a
synthesized speech on a sentence basis. This method regu-
lates the time duration of the synthesized speech by using
information on the start point and end point of the sentence.
This method has an advantage that i1t 1s easy to implement
and the additional efforts can be minimized. However, the
smooth synchronization cannot be achieved with this
method. As an alternative, there 1s a method wherein infor-
mation on the start and end point, and phoneme symbol for
every phoneme are transcribed 1n the interval of the moving
picture related to a speech signal to be used 1n generating a
synthesized speech. Since the synchronization of moving
picture with a synthesized speech can be achieved for each
phoneme with this method, the accuracy can be enhanced.
However, this method has a disadvantage that additional
elforts should be exerted to detect and record time duration

information for every phoneme in a speech interval of the
moving picture.

As another alternative, there 1s a method wherein synchro-
nization information 1s recorded based on patterns having
the characteristic by which a lip motion can be easily
distinguished, such as the start and end points of the speech,
the opening and closing of the lip, protrusion of the lip, eftc.
This method can enhance the efliciency of synchronization
while minimizing the additional efforts exerted to make
information for synchronization.

SUMMARY OF THE INVENTION

It 1s therefore an object of the present invention to provide
a method of formatting and normalizing continuous lip
motions to events in a moving picture besides a text 1n a
text-to-speech converter.

It 1s another object of the mvention to provide a system for
synchronization between moving picture and a synthesized
speech by defining an interface between event information
and the TTS and using 1t 1n generating the synthesized
speech.

In accordance with one aspect of the present invention, a
system for synchronization between moving picture and a
text-to-speech converter 1s provided which comprises dis-
tributing means for multi-media mmput information, trans-
forming it into the respective data structures, and distribut-
ing it to each medium; 1image output means for receiving
image mformation of the multi-media information from said
distributing means; language processing means for receiving
language texts of the multi-media information from said dis-
tributing means, transforming the text into phoneme string,
estimating and symbolizing prosodic information; prosody
processing means for receiving the processing result from
said language processing means, calculating the values of
prosodic control parameters; synchronization adjusting
means for recerving the processing results from said prosody
processing means, adjusting time durations for every pho-
neme for synchronization with image signals by using syn-
chronization information of the multi-media mformation
from said distributing means, and inserting the adjusted time
durations 1nto the results of said prosody processing means;
signal processing means for receiving the processing results
from said synchronization adjusting means to generate a
synthesized speech; and a synthesis unit database block for
selecting required unit for synthesis 1n accordance with a
request from said signal processing means, and transferring,
the required data.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more apparent upon a
detailed description of the preferred embodiments for carry-
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ing out the invention as rendered below. In the description to
tollow, references will be made to the accompanying
drawings, where like reference numerals are used to 1identify
like or similar elements in the various drawings and in

which:

FIG. 1 shows a block diagram of a conventional text-to-
speech converter;

FIG. 2 shows a block diagram of a synchronization sys-
tem 1n accordance with the present invention;

FIG. 3 shows a detailed block diagram to illustrate a
method of synchronizing a text-to-speech converter; and

FIG. 4 shows a tlow chart to 1llustrate a method of syn-
chronizing a text-to-speech converter.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 2 shows a block diagram of a synchronization sys-
tem 1n accordance with the present imvention. In FIG. 2,
reference numerals 5, 6, 7, 8 and 9 indicate a multi-data
input unit, a central processing unit, a synthesized database,
a digital/analog(D/A) converter, and an 1mage output unit,
respectively.

Data comprising multi-media such as an 1mage, text, etc.
1s 1nputted to the multi-data input unit 5 which outputs the
input data to the central processing umt 6. Into the central
processing unit 6, the algorithm in accordance with the
present invention 1s embedded. The synthesized database 7,
a synthesized DB for use in the synthesis algorithm 1s stored
in a storage device and transmits necessary data to the cen-
tral processing unit 6. The digital/analog converter 8 con-
verts the synthesized digital data into an analog signal to
output 1t to the exterior. The image output unit 9 displays the
input 1mage information on the screen.

Table 1 as shown below 1llustrates one example of struc-
tured multi-media mnput information to be used 1n connec-
tion with the present invention. The structured information
includes a text, moving picture, lip shape, mformation on
positions 1n the moving picture, and information on the time
duration. The lip shape can be transformed into numerical
values based on a degree of a down motion of a lower lip, up
and down motion at the left edge of an upper lip, up and
down motion at the right edge of an upper lip, up and down
motion at the left edge of a lower lip, up and down motion at
the right edge of a lower lip, up and down motion at the
center portion ol an upper lip, up and down motion at the
center portion of a lower lip, degree of protrusion of an
upper lip, degree of protrusion of a lower lip, distance from
the center of a lip to the right edge of a lip, and distance from
the center of a lip to the left edge of a lip. The lip shape can
also be defined 1mn a quantified and normalized pattern 1n
accordance with the position and manner of articulation for
cach phoneme. The mnformation on positions 1s defined by
the position of a scene 1 a moving picture, and the time
duration 1s defined by the number of the scenes 1n which the
same lip shape 1s maintained.

TABL.

L1

1

Example of Synchronization Information

Input

Information Parameter Parameter Value

text sentence
moving picture scene
synchronization lip shape
information

degree of a down motion of a lower lip, up
and down motion at the left edge of an
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TABLE 1-continued

Example of Synchronization Information

Input

Information Parameter Parameter Value

upper lip, up and down motion at the right
edge of an upper lip, up and down motion
at the left edge of a lower lip, up and
down motion at the right edge of a lower
lip, up and down motion at the center
portion of an upper lip, up and down
motion at the center portion of a lower lip,
degree of protrusing of an upper lip,
degree of protrusion of a lower lip,
distance from the center of a lip to the
right edge of a lip, and distance from the
center of a lip to the left edge of a lip
position of scene 1n moving picture

information
on position
time
duration

number of continuous scenes

FIG. 3 shows a detailed block diagram to illustrate a
method of synchronizing a text-to-speech converter and
FIG. 4 shows a flow chart to illustrate a method of synchro-
nizing a text-to-speech converter. In FIG. 3, reference
numerals 10, 11, 12, 13, 14, 15, 16 and 17 indicate a multi-
media mformation mput unit, a multi-media distributor, a
standardized language processing unit, a prosody processing,
unit, a synchronization adjusting unit, a signal processing
unit, a synthesis umt database, and an 1mage output unit,
respectively.

The multi-media information 1n the multi-media informa-
tion input unit 10 1s structured 1n a format as shown above 1n
table 1, and comprises a text, moving picture, lip shape,
information on positions in the moving picture, and informa-
tion on time durations. The multi-media distributor 11
receives the multi-media information from the multi-media
information mput unit 10, and transfers images and texts of
the multi-media information to the image output unit 17 and
the language processing unit 12, respectively. When the syn-
chronization information 1s transferred, 1t 1s converted 1nto a
data structure which can be used in the synchronization
adjusting unit 14.

The language processing unit 12 converts the texts
received from the multi-media distributor 11 into a phoneme
string, and estimates and symbolize prosodic information to
transier it to the prosody processing unit 13. The symbols for
the prosodic information are estimated from the phrase
boundary, clause boundary, the accent position, and sentence

pattern, etc. by using the results of analysis of syntax struc-
tures.

The prosody processing unit 13 recerves the processing
results from the language processing unit 12, and calculates
the values of the prosodic control parameters. The prosodic
control parameter includes the time duration of phonemes,
contour of pitch, contour of energy, position of pause, and
length. The calculated results are transierred to the synchro-
nization adjusting unit 13.

The synchronization adjusting unit 14 receives the pro-
cessing results from the prosody processing umt 13, and
adjusts the time durations for every phoneme to synchronize
the 1mage signal by using the synchronization information
which was receitved from the multi-media distributor 11.
With the adjustment of the time duration of phonemes, the
lip shape can be allocated to each phoneme 1n accordance
with the position and manner of articulation for each
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phoneme, and the series of phonemes 1s divided into small
groups corresponding to the number of the lip shapes
recorded 1n the synchronization imnformation by comparing
the lip shape allocated to each phoneme with the lip shape in
the synchronization information.

The time durations of the phonemes in each small group
are calculated again by using information on the time dura-
tions of the lip shapes which 1s included 1n the synchroniza-
tion information. The adjusted time duration information 1s
made to be mcluded 1n the results of the prosody processing,
unit 13, and 1s transferred to the signal processing unit 15.

The signal processing unit 15 receives the processing
results from the synchronization adjusting unit 14, and gen-
erates a synthesized speech by using the synthesis unit DB
16 to output 1t. The synthesis umit DB 16 selects the synthe-
s1s units required for synthesis in accordance with the
request from the signal processing unit 15, and transiers
required data to the signal processing unit 15.

In accordance with the present invention, a synthesized
speech can be synchromized with moving picture by using
the method wherein the real speech data and the shape of a
lip 1n the moving picture are analyzed, and information on
the estimated lip shape and text information are directly used
in generating the synthesized speech. Accordingly, the dub-
bing of target language can be performed onto movies in
foreign languages. Further, the present invention can be used
in various applications such as a communication service,
olflice automation, education, etc. since the synchronization
of 1mage information with the TTS 1s made possible 1n the
multi-media environment.

The present invention has been described with reference
to a particular embodiment 1n connection with a particular
application. Those having ordinary skill 1n the art and access
to the teachings of the present invention will recognize addi-
tional modifications and applications within the scope
thereof.

It 1s therefore intended by the appended claims to cover
any and all such applications, modifications, and embodi-
ments within the scope of the present invention.

What 1s claimed 1s:

1. A system for synchronization between a moving picture
and a text-to-speech converter, comprising:

distributing means for receiving multi-media input
information, transforming said multi-media input infor-
mation 1nto respective data structures, and distributing
the respective data structures for further processing;

image output means for receiving image information of
the distributed multi-media information and displaying
the 1mage information;

language processing means for receiving language texts
of the distributed multi-media information, transtorm-
ing the language texts into phoneme strings, and esti-
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mating and symbolizing prosodic information from the
language texts;

prosody processing means for receirving the prosodic

information from said language processing means, and

calculating values of prosodic control parameters;

synchronization adjusting means for recerving the pro-
sodic control parameters from said prosody processing,
means, adjusting time durations for every phoneme for
synchronization with the image information by using
synchronization information of the distributed multi-
media information, and inserting adjusted time dura-
tions nto the prosodic control parameters;

signal processing means for receiving the processing

results from said synchronization adjusting means and

generating a synthesized speech; and

a synthesis unit database block for selecting required units

for synthesis 1n accordance with a request from said

signal processing means, and transmitting the required
data to said signal processing means.

2. The system according to claim 1, wherein the multi-
media information comprises:

the language texts, image information on moving picture,

and synchronization information,

and wherein the synchronization information includes:

[a text,] information on a lip shape, information on
1image positions 1n the moving picture, and informa-
tion on time durations.

3. The system according to claim 2, wherein the informa-
tion on the lip shape can be transformed 1nto numerical val-
ues based on a degree of a down motion of a lower lip, up
and down motion at a left edge of an upper lip, up and down
motion at a right edge of the upper lip, up and down motion
at a lett edge of the lower lip, up and down motion at a right
edge of the lower lip, up and down motion at a center portion
of the upper lip, up and down motion at a center portion of
the lower lip, a degree of protrusion of the upper lip, a degree
of protrusion of the lower lip, a distance from the center of
the lip to the right edge of the lip, and a distance from the
center of the lip to the left edge of the lip,

and wherein the information on the lip shape 1s definable
in a quantified and normalized pattern 1n accordance
with the position and manner of articulation for each
phoneme.

4. The system according to claim 1, wherein said synchro-
nization adjusting means comprises means for calculating
time durations of phonemes within a text by using the syn-
chronization mformation 1n accordance with a predicted lip
shape determined by a position and manner of articulation
for each phoneme within a text a lip shape within the syn-
chronization information, and time durations.

5. The system of claim 2, wherein said synchronization
information further includes text.
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