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Abstract

Under the development of information globalization, people need text-to-
speech technique more and more. This has made outstanding improvement in
research and development of text-to-speech technique. Although the quality of
synthesized speech has been accepted, the naturalness is still dissatisfying. This
paper starts with part of the front end technique, which are text-to-syllable,
detection of prosody phrase boundaries and speech stress determining, in order to
solve the pronunciation errors and the improper handling in rhythm, pause, stress
during text to speech. So the synthesized speech of text-to-speech system can be
made more natural.

After analyzing the shortcomings of dealing with polyphones in methods
based on rule and on statistics, we introduce a comparatively self-contained flow,
which are three steps: look in the polyphone list, fit the part of speech rules and
compute semantic similarities. This paper describes How-Net in detail and
regards it as the setting of semantic computation and deduction in order to
compute the word similarity and the context window similarity. The experiment
results show that this kind of method for dealing with polyphones has many
virtues: using semantic computing can find the semantic similar word of the
unknown pronunciation word, and then get the pronunciation of polyphones in it
from its similar word. So this method can improve not only the accuracy of
determining polyphone pronunciations greatly but also the accuracy of text-to-
syllable in text-to-speech system.

Though some researchers have got some good experiment results in
detection of prosody phrase boundaries, their methods are all very complex. In
this paper we build a self-learning system for detection rules of prosody phrase
boundaries using the transformation-based error-driven learning, which has
succeeded in parsing. After building a large corpus that has 5725 text and speech
sentences, the self-learning system retrieves a large amount of rules. Not only
retrieving of these rules is easy to use but also the accuracy of automatic
detection of prosody phrase boundaries can be raised when using these rules. In



Abstract

order to reduce the burden brought by the large quantity of rules in TTS system,
this paper uses tree to organize rules. The automatic detection of prosody phrase
boundaries has been used well in real system.

Whether the word stress formulation exists in Chinese mandarin has not got
the last word, but research of the Chinese mandarin stress is still very important
to text-to-speech system. So this paper starts with the principle of producing and
apperceive of prosody word stress and analyzes the rules of two syllable words’
stress. Then using the same self-learning system as detection of prosody phrase
boundaries to get rules of prosody phrases’ stress. But the experiment results are
not good enough to be used in the real system. We must research it further in the
future.

Keywords polyphone; semantic similarity; prosody phrase; prosody word;
stress
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Table 2-1 Examples of Polyphone Word
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deng4 gingl
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3-15
Table 3-1 Open Test Results of Five Methods
1 70%
2 68.5%
3 70%
4 72%
5 69%
90%
TTS
1995  Eric Brill
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Table 3-2 Experiment Results of Threshold Choosing

1/3 91% 8858
9/24 91.5% 8357
5/12 92% 7274
11/24  91.3% 6524

1/2 91% 2091

2/3 87% 2091

5/12
3.3.3
1000 5000
725
3-3

Table 3-3 Close and Open Test Results of Different Training Data

/m

1000 92% 73% 7274
5000 87.5% 77.1% 20400
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7. 73%
4.41.2
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Table 4-1 Stress Rules Based on Part of Speech

RRR RPN R
N[NNI RN N

43 30

4.5

Alan W Black*"!

if 0:POS=X->STRESS=*
if -1:POS=X&0:POS=Y-> STRESS =*
If 0:POS=X&1:POS=Y-> STRESS =*
If -1:POS=X&1:POS=Y &0:POS=Z-> STRESS =*
““STRESS~*~ ““STRESS
077 ““STRESS 17~

900 100
5/12 3025 46%

-36-



4.6

19%

TTS

-37-



TTS

TTS

TTS

-38-



.2000
Min Chu Hu Peng. A Objective Measure for Estimating MOS of
Synthesized Speech. Best paper award from COCOSDA
Eurospeech2001  Aalborg Denmark 2001
A.Batliner R.Kompe A.KieBling M.Mast H.Niremann E.Noth.
M=Syntax+Prosody A Syntactic-Prosodic Labeling Scheme for Large
Spontaneous Speech Databases. Speech Communication. 1998(25)

2001
John Goldsmith. Dealing with Prosody in a Text-to-Speech System.
International Journal of Speech Technology. 1999(3)

. 2001

2000
Min Chu Hu Peng Eric Chang. A Concatenative Mandarin TTS
System Without Prosody Model and Prosody Modification. Proc. of
4th ISCA Tutorial and Research Workshop on Speech Synthesis
Perthshire Scotland 2001
Min Chu Hu Peng Hongyun Yang Eric Chang. Selecting Non-
Uniform Units from a Very Large Corpus for Concatenative Speech
Synthesizer. ICASSP2001 Salt Lake City 2001

. TTS . http://www.ctiforum.com/

1998 1998 318 322

. 1996 25 4

_39.


http://www.ctiforum.com/

1998
1998 323 326

14 ; . 2000
2000 2000 139 145
15 .
2001 1-2
16 ; . http://www.keenage.comn/

17 LV Xin, LIU Zhan-yi, ZHAO Tie-jun, WANG Li. Dealing with
Polyphone in Text-to-Speech System Using How-Net. .
2001 2001 159
162
18
http://www.keenage.com/
19

. . 2001 15 1

20 Terken  Collier. The Generation of Prosodic Structure and
Intonation in Speech Synthesis. Speech Coding And Synthesis.
1995

21 Sangho Lee and Yung-Hwan Oh. Tree-based Modeling of Prosodic
Phrasing and Segmental Duration for Korean TTS Systems. Speech
Communication. 1999

22 Steven Abney. Prosodic Structure, Performance Structure And
Phrase Structure. Speech and Natural Language Workshop  San
Mateo, CA 1992 Morgan Kaufmann Publishers 1992 425 428

23 Eric Sanders Paul Taylor. Using Statistical Models to Predict
Phrase Boundaries For Speech Synthesis

24 Eric Brill. A Corpus-Based Approach to Language learning.
Elsevier Science. 1993

25 Claire Cardie David Pierce. Error-Driven Pruning of Treebank
Grammars for Base Noun Phrase lIdentification. Proceedings of
ACL-Coling. San Francisco U.S.A. 1998

26 . ; . 1996 7 315

322

_40-


http://www.keenage.com/
http://www.keenage.com/

27 ; . . 2000 2

28 Eric Brill. Transformation-Based Error-Driven Learning and
Natural Language Processing: A Case Study in Part of Speech
Tagging. Elsevier Science 1995

29 Alan W Black Paul Taylor. Assigning Intonation Elements And

Prosodic Phrasing For English Speech Synthesis From High Level

Linguistic Input. http://citeseer.nj.nec.com/. 1996

30 Alan W Black Paul Taylor. Assigning Phrase Breaks From Part-
of-Speech Sequences. Eurospeech97  Rhodes  Greece 1997 995

998

31
1999

32 Yao Qian Min Chu. Segmenting Unrestricted Chinese Text into
Prosodic Words Instead of Lexical Words. ICASSP2001, Salt Lake
City, USA, 2001

33 Xin Lv Tie-jun Zhao Zhan-yi Liu Mu-yun Yang. Automatic
Detection of Prosody Phrase Boundaries for Text-to-Speech System.
Harry Bunt. 7" International Workshop on Parsing Technologies
Beijing 2001 Tsinghua University Press 2001 135 141

34 . . . 2001 6
35 . . 1981 147 159
36 .

1999 31 4

37 Agaath M C Sluijter Vincent J van Heuven. Spectral Balance as
an Acoustic Correlate of Linguistic Stress. J Acoust Soc Am.
1996 1000 4 2471 2484

38 Catharine H Echols. The Perception of Rhythmis Units in Speech
by Infants and Adults. Journal of Memory and Language. 1997
36 202 225

39 . ; . 1982

3 168 171

40 Alan W Black. Comparison of Algorithms for Predicting Accent

Placement in English Speech Synthesis. Proceedings of the

_41-


http://citeseer.nj.nec.com/

Acoustics Society of Japan. 1995 Vol.4 1 275 276

_42.



TTS How-Net
A-1 TTS  How-Net
Table A-1 The Contrast Table of part of speech tag in TTS and How-Net

TTS How- TTS How-Net
Net
ng N \74 AUX
nx N \s| %
nm N vb v
nd N a ADJ
ny N z ADJ
nj N d ADV
nq N p PREP
nc N used e 7 STRU
t N usdi s 7 STRU
S N usdf s 7 STRU
1 N ussu e 7z STRU
m NUM ut STRU
q CLAS 0 / ECHO
b ADJ e ECHO
g PRON h PREFIX
vg v k SUFFIX
VX v
369
A-2

Table A-2 Common Polyphone List
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