
In speech, coarticulation is a fundamental mechanism allowing the fluent and dynamic 

production of upcoming speech targets. In adults, this coarticulation process has been largely 

described with a particular interest on anticipatory coarticulation modelling (i.e. Look Ahead 

[Henke 66], Time-locked [Bell-Berti & Harris 82], Hybrid model [Perkell & Chiang 86] for 

the prediction of articulatory gestures timing in English; and Movement Expansion Model 

[Abry & Lallouache 91] for French). Yet, when studying coarticulation in a developmental 

point of view, we find that very few articulatory studies have been dedicated to the acquisition 

of speech segment control abilities, certainly because of the methodological constraints 

involved in studying young children. However, the numerous acoustic studies on temporal 

and spectral characteristics in CV coproduction contributed to shed a light on motor control 

development since canonical babbling to adult speech (Sussman 1999; Lee, Potaminos, 

Narayanan 1999; Nittrouer, Studdert-Kennedy, Nelly 1996).  

As concerns children, coarticulation would progressively reach the maturity of adult 

speech with the achievement of neuromuscular control of articulators around 12 years old 

[Kent 76] or even later as concern the vocal tract, (around 15-20 years old according to 

Goldstein 80).  

In order to track the development of vocalic anticipatory behaviour and to assess this 

progressive speech motor control acquisition, we ran an experimental study with 7 French 

children aged from 3,5 to 8 years old with a follow up for the 4 youngest children. A lip area 

tracking system allowed us to analyse on-line the extent of the rounding movement in [iCny] 

sequences (with C corresponding to a varying number of consonants from 0 to 3) 

The results show that the neuromuscular control required for vocalic anticipatory gestures is 

likely to reach adult like pattern as soon as 3,5 years old in our study. Indeed, we found the 

same regular temporal pattern of anticipatory coarticulation as previously evidenced in adults 

by Abry et al. 95, 96 for all our young subjects including the youngest, suggesting that this 

motor control that seems typical of a language community can be settled quite early in 

French. 

 
 
 
 
 
 
 
 
 
 



 
[1] W. L. Henke. “Preliminaries to speech synthesis based on an articulatory model”. IEEE 
Speech Conf. Proc., 170-171, 1967. 
[2]  F. Bell-Berti & K. S. Harris. “Temporal patterns of coarticulation: Lip rounding”. J. 
Acoust. Soc. Amer., 71: 449-459, 1982. 
[3] Perkell, J. S. & Chiang, C., Preliminary support for a "hybrid model" of anticipatory 
coarticulation, Proc. of the 12th Int. Conf. of Acoustics., A3-6, 1986. 
[4] C. Abry & T. Lallouache. “Le MEM : Un modèle d'anticipation paramétrable par locuteur. 
Données sur l'arrondissement en français”, Bulletin de la Communication Parlée, 3 : 85-99, 
1995. 
[5] C. Abry, M-T. Lallouache, , M.-A. Cathiard. “How can coarticulation models account for 
speech sensitivity to audio-visual desynchronization?”. Dans  D. Stork & M. Hennecke (Eds.), 
Speechreading by Humans and Machines,  NATO ASI Series F: Computer and Systems 
Sciences, 150: 247-255, Springer-Verlag, Berlin Heidelberg New York London Paris Tokyo, 
1996. 
 [6] E. Farnetani & D. Recasens. “Coarticulation models in recent speech production 
theories”.  Dans W.J. Hardscastle and N. Hewlett (Eds.), Coarticulation : Theory, data and 
techniques, Cambridge University Press, 31-68, 1999. 
[7] R. D. Kent. “Anatomical and Neuromuscular Maturation of the Speech Mechanism. Evidence 
from Acoustic Studies”. J. Speech and Hearing Res.,19:421-447, 1976. 
[8] U.G. Goldstein, (1980) :  An articulatory model for the vocal tracts of growing children, 
Ph.D. dissertation, Massachusetts Institute of Technology, Cambridge, MA. in anthropoids: 
Two steps in the evolution of the descent of the larynx,’’ Primates 44, pp.41–49. 
[9] M.-T. Lallouache (1991). Un poste "Visage-parole" couleur. Acquisition et traitement 
automatique des contours des lèvres. Thèse de l'ENSERG, Grenoble.  
 
 
 
 


