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ABSTRACT

Intonation in governed by independent units.
However the coherence of communication
processing involve the existence of rendez-
vous between intonation and other linguistic
structures. These rendez-vous are used in a
top-down modelizationof intonation.
Phonetic prototypes of intonation (stored in
an hierarchical lexicon) are associated to
linguistic and para-linguistic attributes.
This global approach was applied on different
languages. Some general results of
application of this method are presented
where prototypes clearly appear.

1. INTRODUCTION

The model of intonation generation
presented here is both new and old. It is based
on a global approach close to what was
proposed for French by Delattre [1] or Fénagy
et al [2]. We consider intonation in terms of
global contours resulting from high-level
controlled gestures. These gestures are
constructed under and with the constraints of
(i) the articulatory system [3] and the auditory
system [4] (ii) the intonative code system [5].
The intonation gestures are optimised [6]
depending on the factors of the enunciation
situation (intentions of the speaker, speech
rate, noisy condition...).

The model proposed here is directly
linguistic-to-phonetics -structured. Prosody
is not described into a phonological bottom-up
approach but is top-down analyzed into a
hierarchically structured lexicon of
intonation prototypes indexed by linguistic
or para-linguistic attributes. A methodology,
developed for text-to-speech environment, is
proposed to make appear such prototypes. It
was applied for French [7], Spanish [8] and
Slovene [9].
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2. INTONATION AND LINGUISTIC
UNITS

All the linguistic objects (intonation,
morpho-syntax of a sentence, a discourse or a
dialog, semantics and pragmatics) are
different components of a same
communication process. They cooperate for a
common goal: to produce well-formed and
meaningfull utterance in a given situation.
The possible coincidence between intonation
and the other linguistic structure may be
considered like a consequence of the global
coherence of linguistic processing and
surely not like a preprocessed link [10].
Indeed, it has long been noted that, if prosody
tends to cue syntactic structures, sometimes it
fails [11, 12]. The eventual redundance
between intonation and syntax does not result
of congruent structures [13]. In language
learning, for which prosody is one of the first
steps in child language learning], it can
« serve to draw the the attention of language
learners to the presence of certain elements
in the linguistic system » [14]. Some studies
on prosodic bootstrapping in language
learning [15] suggest that prosody does not
directly reflect syntactic structure but rather
is governed by independent prosodic units.
When rendez-vous points occur between the
prosodic structure and the syntactic one, they
are used in our methodology to spot and
calculate the prosodic prototypes [10).

3. CORPUS-BASED METHODOLOGY

The methodology can be essentially
summarised to the extraction of prosodic
prototypes from a corpus specially designed
and supposed to be representative of chosen
situation and speaker strategy. To each
corpus corresponds a lexicon of prototypes
describing the intonation of the given
speaker, in the given strategy and the given
situation. It is, in particular, one reason why
this methodology has been developed for text-
to-speech environment.
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3.1. Corpus design

Rendez-vous result from coincidence
between intonation and other linguistic
structures. The nature and value of rendez-
vous vary with enunciation context
(situation, speaker strategy and intentions,
speech rate ...). On the other hand, the
prototype-to-prosodic contour is realized with
degrees of accuracy [16] related the degrees of
freedom of system.

A symbolic corpus is designed on the base of
hypotheses on nature and value of rendez-
vous for a given enunciation context. If
hypotheses are verified in the acoustic corpus,
prototypes can be calculated; if they are not, it
means that hypotheses were wrong or corpus
was not representative.

The corpus design methodology consists in
building utterances with minimal pairs on
hypothesized rendez-vous. All experiments
are held until now on reading situations {7,
17, 18, 19].The minimal pairs are taken in
phonotactic, morpho-syntactic and semantic
(lexical) attributes. For example, in Spanish
corpus of Cabrera [8], the following sentences
opposate the constructions (noun adjective)
vs. (ajective noun) in nominal groups. The
two sentences are syntactically equivalent
by the syntagmatic (order) difference
implies semantic variation (syntactic
focalisation):

“Tu timido papa mira al jabali.”

(Your timid father looks at the [wild boar].)
“Tu pap4 timido mira al jabali.”

(Your father timid looks at the [wild boar] )

Such sentences are interesting (1) to calculate
eventual sub-contour (2) to verify if contours
anchor points are or not related to morpho-
syntacs.

The following sentences are taken from
Slovene corpus [9] and represent assertion vs.
negation:

“Claneck je slabo napisan.”
(Paper is bad written.)

“Clanek ni slabo napisan.”
(Paper [is not] bad written.)
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3.2. Corpus analysis method

The corpora are recorded under the
constraints of consigns concerning speech
rate, refined modalities, situation
parameters...

The acoustic corpus is then analysed
following two possible methods: with analytic
and statistic tools (mean-contours) [10] or
with automatic learning algorithms based on
neural network [19]. Both methods can
quantatively attest the existence of prototypes.
The top-down methodology of prototypes
calculation (in terms of carrying and
carried contours) is described in [10] and
more partially in [7]. Prototypes are stored in
a multi-level lexicon. In terminal level,
prototype are expressed in terms of phonetic
coding of Fo in function of syllabic (or P-
center group [20]) duration (in which
intrinsec and co-intrinsec values are
eliminated). The sub-syllabic values of Fo
and duration are stored in specific micro-
prosodic tables.

4, PROSODIC PROTOTYPES
4.1. Carrying and carried contours

We assume that an intonative movement

must be analysed in a global approach: the
parts interact to carry out on a whole which is
distinet of the sum of the parts.
Consequentely, it is decomposed into an
hierarchical succession of primitive and
independent carrying movement which
carries a primitive and independent sub-
movement, and so on... Each movement is
characterized by a prototype which is realized
by a global contour.
In the studied corpora of isolated sentences,
the higher level of carrying prototypes is the
sentence (because no structure of discourse or
dialog). Figure 1 presents French Fo
prototypes for the sentence level. The
attributes of these two contours are the generic
modalities declartion and interrogation. No
consigns about realization of sentences were
given when recording. Speaker has
interpretated only the punctuation(“.” and
“?”) and the syntactic structure (three
syntactic types of question in French).
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Figure 1:French sentence prototypes for two
generic modalities in (declaration
and question)

It is to be noted the crucial role of the mean
laryngeal frequency, that reflects constraints
of vocal tract, as it was already demonstrated
for example for Italian by Contini & Profili
[211.

The distinction between declarative and
question in French appears when the curves
cross the mean laryngeal frequency, that is
around 2/3 of the sentence length (whatever
the length of sentence) as it was shown by
Contini & Boé [22]. In Slovene, it appears on
the last syllable (see figures 2 & 3). For

French [10], Slovene {18] and Spanish [8], it
was shown, in corpora of isolated read -

sentences, that the attack (first syllable) of
declarative sentence is very stable and
always around the mean laryngeal
frequency. The attack of question are higher
(and stable) in Slovene and Spanish and are
quite similar in French. The final syllable
is stable for each of both modalities in the
three languages.

It is well known that declinaison between
attack and final in declarative could be
explained by production system constraints
[3]. The fact that this declarative modality
may be considered like basic in such
situation (read sentences) could explain this
phenomenom: control appears to encode of
the “non basic” modality. We work now on
refined variants of the generic modalities
(doubt, surprise...) in French in order to show
that specific sentence protype encode globally
each variant and to make .clear the
constraints/controll compromise.
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4.2. Anchor points

Prototypes are global forms and information
is distributed. However, some points are
more significant, “heavier”, to define
contours. We work on mutual information
model to make appear quantitatively such
anchor points (possibly related to phonotactic
or linguistic structure). Waiting for these
results, we can however clearly remark for
example in Slovene (see realized contours on
figures 2 & 3) that an anchor point is to be
noted on 2th or 3th syllable whatever the
length and structure of sentences [18].
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Clanex je napisan slabo.

Slovene declarative sentence
(Fo in Hz[sec])

“Claneck je napisan slabo.”
(Paper is written bad.)
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Slovene interrogative sentence
(Fo in Hz[sec])

“Claneck je napisan slabo?”
(Paper is written bad?)
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5. CONCLUSION

The validity of a description in term of global
prototypes in a top-down modelization of
intonation was demonstrated in different
languages. The French model is to be applied
in the ICP text-to-speech system. We analyze
now simple sentences produced with a set of
variants.
The results try to be interpretated in terms of
control under systemic constraints, but more
results are still needed on the constraints of
prosody in the production system [23] and in

complex consigns on modality

the perception system [4].
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