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1. Introduction

» Gurrent speech synthesis systems are still recognized as non-human

when synthesizing extended passages. o
* The prosody component of TTS systems is designed to generate the 8
iIntonation of formal text, and lacks the variability of natural speech. §
* The goal of this work Is to generate more natural prosody and to o
introduce variability over successive sentences. ..g
* Difference from other approaches (Dong, Lua (2000); Raux, Black &
(2003): van Santen et al. (2005)): E
* no full prosodic model, emphasis on variability, <
* single layer approach to a whole prosodic phrase, the minimalist
selection procedure using word and syllable counts and a priori 0 25 50 73 101
stress information. Number of syllables

* Method might directly work for languages with fixed stress position,
like e.g. Hungarian, Finnish and can be extended to other languages
by a proper sentence (prosodic phrase) similarity measure.

Histogram of the number of syllables in the database of
natural weather forecast sentences (based on 5200
sentences). The maximum length of sentence selection was
limited to 25 syllables in order to better approximate
standard sentence lengths of Hungarian.

2. Methodology

Input text:
- Purpose: to improve  prosody ~Szorvanyosan varhaté hézapor.” atabase of natural sample
generation of a TTS in repetitive (»Sporadic snow showers can be expected.”) sentences
similar (or same) utterances (e.g. — — (5200 sentences extracted from
Good morning.). 1 1 weather forecasts)
*For a given declarative Input Rule-based prosody prediction , , , .
sentence first a standard rule-based Rl Eien Y — AR
rosody is applied. L200 |- S Ny B
P y PP 1 100 |, Fel-h6-s6-dés es- té- t6l var- ha-10.” -
(,Clouds may build up in the evening.”)
A database of natural sample . ° 5 e 1 | E '2
sentences is searched for sentences Search for similar sentences fime s
having similar syllabic structure to the . .Syllablc structure: 4'_3'3 ‘ 300 - | | L o -
. g L Similar sentences found: #1, #2 — -~
input (simplified definition of the F200 -\l \ -
syllabic structure of a sentence: the “100 | E-gye-se-ket fej- fa- jas gyo-tor-het.” -
number of words in the sentence and

!

Similar sentences found?

lYes

the number of syllables in each word).

0 (,.Some may suffer from headache.”) |
Time [s]

e If no similar sentence Is found, the
standard rule-based FO contour iIs

used. N O

o If similar sentences are found, one of

them is selected randomly. { - based on #2 —e-
y Replacing F, 100 "‘\\\/.\'/\ ased on B
* The prosody of the randomly selected :o 50 oo s o sanm’ _
natural sentence (in this experiment , —va-llyo- — lld- - £d- POl
only F,) is used as a target to 0 [,,Sporadic gnow showers can be expected.”) |
generate the prosody of the synthetic 0 0-5 Tmers] 2
one by syllable-based time warping.
* The output waveform is produced by - D
a diphone TTS synthesizer. .
TTS: waveform concatenation [* T'I(;lStdLE)hone
atabase
N— __~

monotony of utterances, even in case
of the repetition of the same

« The method allows us to reduce the l
sentence.

Output waveform
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| 0 Meg — szii—nikla! fil — ledt — ség.” -

3' Experl ments 0 (,Sultriness will cease.?) |
* to compare the F, copying method to the standard rule-based - 50 k- —

X . . )
solution, - ) ,Meqg — szl — n/{( a fal -— /eq’t — seq.” |
. . LL

* to evaluate different natural-based F, variants. 100 | | F CopieA, hased on #2 I _
50 |- —

* 6 sentence groups with matching syllabic structure were selected . . .,
. . . . _ ,Meg — szl —nikiai ful - ledqt - seg.
iIncluding some variants for each sentence in the group: 0

|
 one with a rule-based F, contour, 100 T~ ———

» 1-3 with an F, contour copied from sentences in the group. 50

I
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,Meg — szii—nikia\ ful — ledt — seg.
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Time [s]

4. Tests and results

* 13 sentences were selected and sentence pairs were created
of them for a 3 level comparison (#1 more natural than #2,
equal or #2 more natural than #1).

Pitch contour of a sentence in four styles

100% 100%

» The results of a web-based test from groups of at least 20 80% - 80% :
listeners (altogether 208 listeners) were evaluated.
600/0 ] 600/0 |
- 40% 40% 26%
5. Conclusions -
o 20% I o
* This initial study was successful based on the perceptual tests: — 207
listeners preferred the F, copied variants over versions with 0% . 0oL

rule-based pitch contour.

* The new method requires better signal processing solutions.

M rule-based preferred equal W FO copied preferred
6 _ Fu rt her pl ans Results of the comparisons between rule- Comparisons
based and semantically different F, copied summarized
» Extend this work with the timing and intensity features of variants of sentences
prosody,
 Improve signal processing,
» Extend domain coverage. | | |
* By refining the similarity measure results may be further @ 0\“0100 N “&'j'cboaégg —_
: — I _ \\v\’;__ _
improved. O Meg —szii —nikia: fil — ledt — Sé&g.”
* Applying to other languages: o Ll.Sultriness will cepbe.r) | |
» fixed stress: method works without modification: e.g. 0 0-5 Time [s] 1 1>

Finnish, Polish

* varying stress: by a proper sentence (prosodic phrase) — 100 | | ruIe-Iloas_ed -
similarity measure: e.g. English. = ~— ~S———Fpcopied ——
y J- B9 @ L O Front - ha - tds | nem ! vér - ha - 3.
0 (,Front impactjis not expected) |
0 0.5 ] 1.5
7. Acknowledgements . Tmell .
— le-based -
* We thank all listeners for participating in the subjective tests. §1OO w_
» The research presented in the paper was partly supported by " O Fel-h6 -s6-dés; es - té - 6] ivar-ha -16.7 -
the Hungarian National Office for Research and Technology o LL.Clouds may build upiin the evening.’) |
(NKFP 2/034/2004 and NAP 00736/2005). 0 05 "Time[s) °
—100 | | | rule-basecgl —
K f @ X Fn cOpled ———im—
8. ey rererences ° 20 FKe—mé—nyen fa—gyo$ nd —pok |KG —vet —keZ -nek,” ~
0 (, Very chilly gays will come.”) | |
Dong, M., Lua, K. T. (2000) “An Example-based Approach for 0 0.5 ! e o] 1.5 2
Prosody Generation in Chinese Speech Synthesis”, ISCSLP, | | | | | | | |
Beljing, pp. 303-307. rule-based _

Raux, A., Black, A. (2003) “A Unit Selection Approach to FO
Modeling and its Application to Emphasis”, ASRU, pp.700-705.
Van Santen, J., Kain, A., Klabbers, E., and Mishra, T. (2005)

"Synthesis of Prosody using Multi-level Unit Sequences”, Speech

Communication, Volume 46, Issues 3-4, pp. 365-375.

1@3 4@6 710 11 12@14

z erzékenyeknel fejfajas, izomfajdalmak,lépnek fel.; -
(,Sensitive pepple experienceg headache and musgular pain”)
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