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Abstract

The prosody is one of the main factors deciding the
quality of text-to-speech synthesis systems. We pre-
sent here a system allowing for a prosodic parsing
and an automatic prediction of a French prosody which
makes no use of syntactic analysis. The system was
derived from studies on the prosody used in commer-
cial announcements, In the first step, a sentence 1is
divided into Prosodic Groups (PG's) which consist of
lexical words located between two grammatical words.
In the second step, the length and relative location
of PG's determine the iansertioa of pauses and the
specific prosodic categories attributed to each PG.
Finally, simple right-to-left derivation rules fur-
nish the prosodic category of each word fnside the
PG. Predefined Fo and duration rules are then applied
depending on the prosodic category attributed to each
item.

Introduction

The automatic generation of prosody in text-to-speech
system consists into two phases :

Phase 1 : definition of prosodic rules allowing to
automatically derive Fo and duratfon con-
tours from prosodic markers (manually)
introduced in the text.

Phase 2 : definition of parsing rules allowing to
predict the location of the prosodic mar-
kers automatically.

Existing text-to-speech systems for French include
different sets of prosodic rules (see for example,
Emerard, 1977, for the CNET synthesi{s syten,
0'Shaughnessy, 1984 and Bailly, 1986, for the INRS
system, Lienard et al, 1977, for the LIMSI system and
Carlson and al, 1982, for the KTH system)., These ru-
les were mainly defined by studying Fo coatours of
read sentences. Another prosodic speaking-style is
that used by radio or TV speakers for news or commer-
cial annouacements. This "speaking-style" largely
uses lexical emphasis and aims to be maximally intel-
ligible and conviaclag. It could therefore be well
adapted to speech synthesis system towards couantec-
balancing the negative effects of the segmental de-
faults of synthetlsed speech,

In the first part of this paper, we present a new set
of prosodic rules tryiog to mimick French
“commercial” prosody. In the second part, the proso-
dic paser will be described that allows to generate,
in the CNET's synthesis system, both types of prosody
the "reading” prosody and the “commercial™ prosody.

I~ Rules for “"commercial” prosody generation ia
French

The rules system consists into 3 modules :

- a "duration” module
- a "macroprosody”™ module
- a "microprosody” module,

1/ Duration rules

Two different sets of duration rules were defined.
The first one is intimately related to a diphones~
based syanthesls system. The duration rules aims to
complete the duration effects already captured inside
the stored diphones by durational modifications which
appear inside a sentence. Established 11 rules inclu-
de the lengthening of the last word-syllabe before a
main prosodic houndary, the shorthening of consonant
clusters inside a word, the shortening of middle syl-
lables ianside long plurisyllabic words, a special
treatment for monosyllabic lexical words etc... These
rules use the informations provided by the intona~
tion markers which will be described in the following
paragraph.

However these rules only modify the i{antrinsic segmen-
tal duration of the stored diphones. Therefore, the
ecriteria used for choosing the diphones (both the en-
vironament from which they were extracted and the
segmentation criteria) still strongly influence the
segmental durations of resulting synthesised senten-
ces.

A second set of rules was developped 8o that the du-
ration module would be independent from the type of
synthesis system (formant or diphone-based). This

" predictive model of segmental duration (Bartkova et

Sorin, 1985) was tested on three corpora : the mean
differences between measured and predicted segmental
durations were less than the Just Noticeable Diffe-
reace (JND) for duration iIn counected speech
(Huggins, 1971).
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} T egeemregeiie mTap s 11. Prosodic parsing of a sentence in French TABLE II
vl
ﬂ S — } In many text-to-speech synthesls systems, the prosody Examples of prosodic parsing ru1e1
i e peef TT mogmee—TET  ETMOLASETES i {s derived from wmore or less complex syntactic analy-
X o ezioef ©TT e cmmrep —mereie | sis of the sentence. However, for French, Choppy and - the sentence-final PG . receives the category I
! siome” Tepz s sresies o F CommesTifl OITLDE r al (1975) proposed an automatic generation of prosody
! fmyzeiomg == E mes Teuiu— . TTE TisEcwed that avolds the need of a syatactic analysis of the - PG followed by a comma . recelves the category IV
! copes sEE 5 GESm— el Tr § srricsT text. Some receat studies (Wenk and Wiolland (1982), . 1s followed by a long
! T siier —he T mvi-pe-or smr Soepamomel. [ Dell (1984) and Martin (1986)) suggest that rythmical pause "P"
i cemsEror —mmppr § scmepzotoed Tr moronrex ct=e o= | constraints could strongly influence the prosodic - PG contalining 3 (or . receives the category IV
EoriE-mE Tr § TemEnrr wEmipes. TmmT TET ErTTY Ecaes - gie—rmromsoflz TIles Zor wowslz = = pwesised structure of the sentence. In the corpus we studied, more) lexical words . is followed by a long
o £ ef o or spoLEneE =5 eris “omEomi Ee —om - - Ts eareorr & we observed a strong tendency for segments between pause "P"
“£f= 2T =ns yepsnrie wE—Es Stmer—sf fvTr o paTosT— pauses or prosodic juncture to have the same number . attributes the category
. Tumms onrtores EoE wESeor fxTimmi tw woeic To of syllables (generally inferior to 7 syllables). IV to the preceeding PG
srsofyT vrime Fii', =he sgome T, —m Sigas T ve— . is preceeded by a short
" Tor ~he meEreonee SfexT Te soreore L TEr cowroe— In these context and for practical reasons (i.e. to pause “p" (facultative)
BET-—zov Eregm—g - EpS ~ —=t Se sraacir—sf grior mrr | avoid the use of an heavy syntactic parser), we deve- - PG followed by a PG . receives the category 1V
E—ces. ToeT lltd T fnrwesss T GecTmess s o i lopped a prosodic parser that maximally uses (beside containing a ¢* or ¢**-| . is followed by a short
Zeiviel wEtme Tr T 22 Tl srens. Too Iowr wwis oo ? the ponctuation) the presence of short grammatical word pause "p"
e is—me-pemmes frorsemd iy AT wriruE Tr moreorc. se— words inside the sentence. These words have, in fact, Stylistic rule (specifi- |- 1f the total syllables
S e A — ‘ 2 main characteristics : cally observed in commer- number of the 2 PG's
e T . | cial announcements) exceeds 7 syllables :
| - they are indicators of some syntactic structure . recelves the category
‘ - they present frequently 2 relatively stable low - PG preceeding the v
f Fo coantour, that acts as a trempling before the sentence final PG . is followed by a short
higher 1initfal pitch of the following 1lexical pause “p"
| word., - if not :
‘ A lexicon of 120 grammatical words was builk. The wo- . receives the category

; rds belonglng to this lexicon are marked ¢. Among , I
| them, a special group contains the grammatical words . attributes the category
‘ that, most of the time, introduce a subordinate phra- IV to the preceeding
' se (they are marked #**) and another group that al- PG .
lows to detect the presence of a verb (they are mar- . is preceeded by a short

ked 4%). pause "p
The prosodic parsing of the sentence is done in the - PG containing an unique | . receives the category V
‘ following way : lexical word (if no category was
previously attributed)
1/ detection of the word marked §, ¢* or $** ~ PG containing 2 lexical [ . a set of contextual
2/ introduction of brackets (][) before every word words rules attribute or the
$, ¢* or $** which is preceeded by a non g-word category V or the cate-
and before ponctuation signs (1like *, ( ) :°” gory 1V and a short
| etc...). _pause
| - sequences of PG having . if the total number of
| The sentence 1s then parsed Into segments between received the category V syllables exceeds 7, an
. brackets. These segments will be designated as "Pro- eurythmic index is cal-
sodic Groups” (PG) in the following. culated : a short pause
| is introduced between
A second module attributes to each PG a specific ca- the PG's which delimit
! tegory which will define the location of the pauses the eurythmic structure.
and the main prosodic boundaries. Here, the basic Category IV is attribu-

idea was to lntroduce pauses after long PG in order ted to the PG preceeding

to simulate breathing pauses. We hypotheslsed that it this pause.

was preferable to introduce (in the syathesised sen- - cte...(essentially Pauses-harmonisation Rules).
tence rather larger number of pauses than a realistic Right-to-left derivation ru1e1

number of pauses (as in natural spontaneous speech : inside a PG

i such pauses could reduce the mental load of the 1lis-
' tener due to the heavier processing of alterated Vg— Via— Vg¢— Ile——1

i speech (Nusbaum and Pisoni, 1982). However, the loca- Ve—— Vig—- Vg—r IV
tion of those pauses should be, of course, prosodi- Vd4—— VIiet— V
cally plausible.

The final step of the processing consists of deriving

4 main categories are attributed to each PG as a the prosodic markers from the categories attributed

1 function of : to each group. This task is achieved in 2 different
{ ways for the “"reading” prosody in one hand and for
~ the number of lexical words inside each PG the commercial prosody 1in the other hand. Tn the

- the position of the PG inside the sentence first case, a simple correspondance-table assoclates

- in some cases, the number of syllables in the PG each category to one of the previously defined proso-

; and the previously attributed categories of the dic markers (Emerard, 1977). In the second case, some

surrounding PG's.
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right-to-left derivation rules are applied inside
each PG : a category {is attributed to almost every
word in the sentence (some {ntermediate rules group
some mounosyllabic word sequences iato an unique "pro-
sodic word™). At this level, (which now use 6 catego-
ries) a correspondance table associates to each
word-category oune of the markers which wer2 presented
{n the flcst part of this paper (Table III).

TABLE III
Category Prosodlc Marker
I [
11 33
1v 1- or 5- (monosy1l.\¥
v ax
VI 3-
¢, ¢* or ¢*¥ word
. unique 6
.« two 6 and 6-
. saquence &~
short wause “p” 3
long pause "P° 7

Tsble IV gives soma examples of the results bdoth for
the FG categorizatica ani for the allocation on pro-
sodic warkers for the “coemerclal®™ prosody.

Conclusion

The entire prosodic aodule «ss testel ca 2 large body
of TELEX messazes. Speclal {texs 1like sumasnes,
acccvayas, nueders, abbreviations, wers treated befo-
rehand dy a text-preprocessing sodule. The results
vera julsed to be satisfactory eavugh to irplenent
this wodule into a text-to-speech systex for realing
elacteoalc wsil.

Some Jefsults of this module ialdicate the 1lizits of
a "syntax-ladepeadent” prosodic parser : 12 some ca-
sas, rythalcsl coustrilnts =must de saboriinated to
syatactic structuce, vhich csanolt be detected without
a profound syatactic analysis. Thls is the csse, in
particular, for verds or wvardal Ioras, as {llustrated
ia Tadle IV (“uis ea place™ nust be coasilaral as an
PG because it s Jerived froa the verdal form “rettre
ea place™). Ceorraspiadliag prosaile {uprovenents could

TASLE IV : Ixsmples of Prosodic Parsing asd Allocaticn of Prosodic Markers
(seztexces preseaxtisg oo ponctuatica sigm )

thean be reached oaly fa usiang, at least, a large le-
xicon of verbal forms or a fime syantactic (and may
be) semantic analysis which remalns to be done.
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