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Introduction 
•  Voicing is often maintained over only part of a voiced fricative [1]. This makes these sounds ideal for the study of onset and maintenance of voicing, a subject 

not investigated in great detail to date.  

•  During voiced speech the source of sound production arises from the vibrations of the vocal folds within the larynx. In order to terminate these vibrations it is 
necessary to change the mechanical properties of the folds so that the transglottal pressure drop is no longer sufficient to sustain voicing, or to reduce the 
pressure drop across them to below a threshold level [2]. 

•  Videoendoscopic digital images acquired during speech production may help us extract some key features that can track the mechanical properties of the 
folds during vowel-fricative-vowel (VFV) sequences.  

Method 
•  Analysis of videoendoscopy images during the production of 

voiced fricatives /v, z, Z/ in middle word position.  

•  Extraction of key features and parameters related with vocal 
fold behaviour during the production of voiced fricatives, in a 
way that allows us to address some vocal tract (VT) modelling 
questions: 

•  How does voicing stop?  

•  What is/are the articulatory mechanism(s) for voicing offset 
(in running speech);  

•  Can we estimate unilateral vocal fold paralysis (UVFP) 
glottal source function to help with speech therapy?  

•  Currently developing an adequate theoretical modelling 
framework and testing new algorithms. 

•  The time resolution of 25 fps (a frame/image every 40 ms, i.e., 
one image contains 40 ms of vibratory information of the vocal 
folds) was not high enough to analyse with detail the behaviour 
of the vocal folds during the open-close cycles of speech 
production. We can see in Figure 1 that each frame 
corresponds to ≈ 5 open-close cycles of speech production. 

•  A summary of the methodology used to analyse and segment 
the key features of the digital images is described in the block 
diagram presented in Figure 2. 

Results 
•  An initial study using videoendoscopy to image the vocal folds during the production of 

voiced fricatives, a class of phoneme prone to devoicing, embedded in carrier phrases 
has given us a limited view of the voicing offset mechanism. 

•  The two main ideas that we are working on are: 

•  When the arytenoids are rotating and the glottal width stays more or less the same, 
we believe that the stiffness in the vocal folds is increased.  

•  When the arytenoids are opening together with the vocal folds it is likely that change 
to the transglottal pressure is the primary mechanism of voicing offset.   

•  However, to investigate these phenomena in more depth we require a greater 
acquisition frame rate to allow us to visualise the behaviour at several instants within 
the same oscillation cycle and therefore track the evolution of the articulatory gestures.  

•  An imaging technique is required that allows high speed data capture, producing 
images of the relevant articulatory structures (in particular the arytenoid cartilages and 
vocal folds) during running speech.  

•  We are interested to determine whether video kymography allows us to acquire the 
data we need (or if possible use high-speed videoendoscopy).  
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Fig. 1: From top to bottom: Digital video images of the vocal folds + audio signal + EGG signal of the 
production of the vowel /e/ (phone1) preceding the fricative /z/, speaker LJ – Corpus file 008.  

(Although the EGG signal is clipped, this does not hinder our analysis, because the important parameter to extract 
is the width of the open-close cycle and not the height). 

Fig. 2: Block diagram that describes the main steps used in the 
segmentation and analysis of the digital images during the VFV 

production. 
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Future work 
•  Simulations of temporal patterns of oral airflow using a two-

mass model (2MM) of the vocal folds under dynamic control 
[3] and modelling the different cases using an adapted 
version of 2MM of [4] allows dynamic change of pressure 
and/or mechanical properties of the folds. 

•  We also plan to apply the features and parameters extracted 
from the videoendoscopy high speed images in the 2MM [4], 
in a way to better mimic the signal produced during different 
VFV  productions.  


