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Introduction

Our group has been involved For the past ten years in various research areas of
man-machine communication : orawing and image analysis and interpretation,
speech recognition and understanding.
After having developed several systems For the recognition of isolated words
and of artificial language sentences. we started in 1975 the HYRTILLE II project
for pseudo-natural language understanding. In this paper we present the basic
ideas involved in the project and we briefly describe the various processing le-
vels of the system.
MYRTILLE II was designed in order to meet the following requirements [which are
to be compared with the specifications given in the ARPA Proja:t (Ref. 1] :
- understanding of an "expert language", i.e. a subset of spoken French with
few limitations on syntax and semantically restricted by the universe of the
application (presently : inouiry to a meteorological daterbase. this applica-
tion corresponds to a AUG-wor: vocabulary)
- exnerinental. modular system : EYRTILLE II will be used for testing several
algcrithns and strate s on various applications.
- importance of dialeE in order to provide a non-trivial communication with
the user.
The system is moJe up of thres major components :
- an ecousti 'hich converts the input sentence into a string

   

     

  

which accepts the phoneme string as input and reco—

_ which GEFiVES from the surface structure the screntic
Lcture) of the sentence. This rcpresenta n is readily

usable for answering the user's oucry [9.5. access to a data be ctc...l. 1..
interpreter is made up of a semantic analyiEr using a case-tr: er model (Fer.
2) modified For spoken in2ut on: o? a dialog procedure. The oieleg generates
questions necessary for solving anuiguities which may appear during the race—
gnition process . it also processes the user's answers to these questianm
The pragmatic level is presently being implemented and it has not yet been tes-
ted. Therefore we will now concentrate on the two other processing levels and
examine some results.

 

     

The Acoustic-Phonetic Decoder (Ref. 3)_________________.________

In order to keep all the available information the system directly works on the
digitized wavefonm
The speech signal is first low-pass filtered and then 10 bit quantized at a
10 kHz rate. The phoneme recognition process is two Fold :
- segmentation of the speech wave into phoneme-like units by computation of a
segmentation function on successive. overlapping 30 millisecondrlength windows.
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This function incorporates the Following parameters : zero-crossing rate, ener—

Ey. length of the signal I the segmentation process works differently on voi~
ced ancl unvoiced portions oF speech.

- Identification of the segments by evaluating several features on these seg-
ments (formant frequencies computed by LPC. energy in frequency bands conputed
by FFT. duration. etc...]. Rather than directly evaluate all parameters for
each segment we only compute the subset of parameters necessary to identiiy a
given segment. The recognition system therefore appears like a hierarchical
tree structure of processors. Each processor. whenever it is activateolyields
a set of weighted answers which can be either other(s) processnrls] or phone-
me classes. This structure turns out to be very convenient for removing or ad-
ding-parameters.

The system has been tested for one speaker. after 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, HYRTILLE II operates on the principle of hypo-
thesis-ano—test. The hypotheses can he emitteo by several knowledge sources,
i.e. syntax. semantics and phonetics-phonology. Instead of data driven sys—
tem, for instance HEARSAY TI (Ref. 5 , MYRTILLE II is controlled by a super-
visor which decides at each step of the recognition process which knowledge
source to activate. Figure 1 shows the overall organization of the system.

iguana

  

   
   
   

 

     

     

   

 

mum
at
m . unco-

m
mum:

um
‘ ~ mum:
, unuflnnn-

 

mun-mm-
or “mus”

 

rum-u:
mac-ma- -

 

vnumnu .
scum": non-Incl»! mm Influx H mm.

 

onm

  

1 v

D .::::::::.

  

   

The data-structures 1H WRIILLE II have been chosen for the sake of efficiency,
especially at the lexical and 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 phenomena : plurals. liaisons. etc...
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The lexicon also includes the syntactic and semantic definitions of the wordsunder the form of a hierarchical tree representation : 4 levels are definedwhich correspond to syntactic-semantic classes. with semantic relations bet-ween the classes. This representation makes it easier to retrieve the diffe-rent adjectives which may qualify a noun. or the nouns which may be subject ofsuch or such vero. etc... A similar solution was adopted in the SR1 speechunderstanding system (Ref. 5).
The syntactic—semantic data essentially correspond to the description of thegrammar of the language. It is quite impossible to describe them in a context.free formalism in the case of a natural language. We have chosen a network re-
presentation that we called "procedural network" which 15 very efficient foremitting hypotheses. In this representation. a branch corresponds to a word orto a sub network whereas procedures are linked to each node in order to takeinto account semantic and contextual information. - ,
A preliminary version of MVRTILLE II is working in time—sharing on a IRIS at
computer (Ref. 6). This version uses a best-first strategy and is able to re-
cognize such french sentences, pronounced by one speaker after training :
Does it rain in Nancy ?
I would to know the speed of the win: in Brittany.
will the sun shine tomorrow in the region of Paris ?
Etc...
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Appendix

The following is a recognition exemcle of tho french sentence :
"Est-ca oue lcs risoues de petites plaques motinales de verglas persisteront
oenain dens la région d2 hancy ?".
Thesurrounfieo numbers indicate the numbers of word hypotheses emitted at
each step.

Finally we give below the tree structure determined by the system.
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Figure 2

Recognition D? the french sentence :
"Est—ca nue 1:25 risques de petites plaques matinales de verglas

persistemnt demexn dans la régiun :15 Nancy ?".
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