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Introduction

Our group has been involved for the pest tecn years in various research areas of
man-machine communication : grawing and image analysis and interpretation,
speech recognition and understending.

After having developed several systems for the recognition of isolated words

end of artificial language sentences, we started in 187§ the MYRTILLE II project
far pseudo-natural language ungderstending, In this paper we present the basic
ideas involived in the project end we briefly deseribe the varicus processing le-
vels of the system,

MYRTILLE IT wes designed in order ta meet the following requirements [which are
to be compared with the specifications given in the ARPA Project (Fef. 1) :

= understancing of an "eapert lanfuage”, 1.e. a subset of spchen french with

few limitations on syntex anc semanticelly restricted by the universe of the
application {presently : inguiry to a mzteornlogical data-nase, this applica-
tion corresponds te a 400-worz vocabulary)

- exparimentsal, moduler system : MYRTILLE II will be used for testing severol
slicrithms and strategpies on varicus epplications,

- importance of disleg in oroer ta provide a non-trivial comtunication with

the user,

The system is male up of thres majcr companents

gr which convarts the input sentence into a string

- & pregmatic interpreter which serives from the surface structure the screntic
interpretation (deep structure) of the sentence. This repressntazion isg reailly
usable for answering the user's gquery (e.g. access ta a dota-bese, ctc...). Ths
interpreter is mage up 97 @ scmantic ﬂnalyiér using & case-gra~var nogel (Ret.
2} rodified for spoken inout anz of a dialog procedure. The oielog generates
questiens necessary for solving ambiguities whigh may appaar dering the reco-
gnition process ; it alse processes the user's answers ta these guestions.

The pregmatic level is presently beiny implemented and it hes not vet been tes-
ted, Therefore we will now concentrate on “he two other processing levels and
exarine some results.

The Acoustic-Phonetic Decoder [Ref, 3)

In arder to keep sll the avallable information the system directly warks on the
digitized waveform.

The speech signal is first low-pass filtered and then 10 bit quantized at &

10 KHz rate. The phonemg recognition process is two fold :

= segmentation of the speech wave into phoneme-1ike units by computation o7 a
segmentation function on successive, overlapping 30 millisecond-length windows.
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This function incorporates the following parameters : zerop-crossing rate, ener-
EY, length of the signal ; the segmentation process works differently on voi-
ced and uwnvoiced portions of speech.

- Identification of the segments by ewvaluating several features on these seg-
ments [faormant frequencies computed by LPEC, energy in frequency bands computed
by FFT, dursation, etc...), Rather than directly evaluate al} parameters far
each segment we only compute the subset of parameters ngcessary to identify a
given segment, The recognition system therefore appears like a hierarchical
tree structure of processors. Each processor, whenever it is activated, yields
a set of weighted answers which can be either other(s) processor(s) or phone-
me classes. This structure turns out to be very convenient for removing or ad-
ding. parameters.

The system has been tested for ane speeker, aefter training and several results
will be shown. We are presently working on some improvements of the recogni-
tion and on the important problem of speaker adaptation.

The Linguistic Recognizer (Ref, 4)

As with several other systems, MYRTILLE II operates on the principle of hypo-
thesis-ang-test. The hypotheses can be emitted by several knowledge sources,
i.e. syntax, semantics and phonegtics-pheneclegy,. Instead of data driven 5ys-
tem, for instance HEARSAY II (Ref. 5), MYRVILLE II is cantrolled by & super-
visor which decides at each step of the recognition process which knowledge
source to activate. Figure 1 shaws the overall organization af the system.
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The data-structures in MYRIILLE II have been chosen for the sake of efficlency,
especially at the lexical end syntactic-semantic levels.

The' lexicon stores the phonetic transcriptions of the words together with usu-

al phonemic alterations. Moreover, for each word are added references to phono-
logical rules with the usual phencmena : plurals, 'iaisons, etc...
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The lexicon alse includes the syntactic and semantic definitions of the wards
under the form of a hierarchical tree representation : 4 levels are defined
which correspond to syntactic-semantie classes, with semantic relations bet-
ween the classes. This representation makes it easler to retrieve the diffe-
rent adjectives which may gualify 2 noun, or the Aouns which may be subject of
such or such verh, ete,.. A similer solution was adopted in the SRI speech
understanding system (Ref. 5).

The syntactic-semantic data essentlially corraspond te the description of the
grammar of the language. It is quite impossible to describe them in & context.
free formalism 1in the case of a natural languege. We have chosen a network re-
presentation thet we called "procedural network” which 1a very efficient for
Emitting hypotheses. In this representation, a branch corresponds to a word or
to & sub network whereas procedures are linked to each node in order to take
into account semantic and contextual information. - .

A preliminary version of MYRTILLE II isg working in time-sharing on a IRIS 8L
cormputer [Ref, 6). This version uses a best-first strategy and is able to re-
cognize such french sentences, pronounced by ore speaker afier treining :

Does it rain in Nanecy 7

I would to know the speed of the wind in Brittany.

Will the sunm shine tomorrow in the TEgion of Paris ?

Etc...

Refarences
—— =

1. A, NEWELL et al "Soeach Understanzing Systems : A Final Report "icrth-
hollanc, 1975,

v Jo FILLMORE in "Universsls in Linguistic Theory" E. Bach, R.T. Harrs,
ecitors, Rinehard andg Winston, 19§7.

3. J.P. HATD, C. ZaNCHEF "An Experirental System for Acoustic-Phanetic pero-
ding ef Centinuous Speech" IESE ICASSP, Vashington, 4979,

4. J.M. FIERREL, J.,P, HAIDM "Dete Structure and Organization af the MYRTILLE
Il Systen” 4th Imt. joint Conf. Fattern Recagnition, Kyato, Japan, Nov,
1378,

5. 0. WALKER "The 3RI Speech Understanding System” IEEE Trans. ASS®, 23, pp.
397-416, 1975,

5. J.0M. PIEFREL "Etude ot mise en geuvre de contraintes linguistiques en co--
preéhension auvtomaticue cu discours continu”, Gactarat d'Etat Thesis,
University of Nanzy 1, March 1284,

Appendix

The following is e recogniticn exemple of the french sentence :

"Zst-ce que les risgues de petites pleques matinales de verglas persisteront
oenain Gans le régicn de hency 2.

The surrounden numbers 1ndicate the numbers of word hypotheses emitted at
each step.

Finally we give below the tree =tructure cetermined by the system,
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Figure 2

268

[HFL

ast-ce que

Recognition of the french sentence :
"Est-ce gue les risques de petites plagues matinales de verglas
persisteront demein dans la région de Nancy ?",

@

verglas

petites plaques matinales

: AN UNIFIED APPROACH TQ PSEUDO-MNATURAL LANGUAGE UNDERSTANDING



