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Abstract  Voice signal contains intrinsic irregu-
larities which become more evident in the presence 
of pathologies. The acoustic parameters are very use-
ful for the clinical assessment of voice and patholo-
gies detection. Most existing voice models handle ir-
regularities as additive noise and not as information 
carriers. In this work, a new model is proposed al-
lowing to generate synthesized voices with previously 
selected acoustical parameters shimmer and jitter. 
Artificial voices are generated from a glottal source 
signal, obtained by conveniently disturbing ampli-
tudes and periods, and then filtered using an auto-
regressive linear filter. Models were developed for 
amplitude and period perturbations based on statis-
tical methods. Several signals were generated and 
the performance of the model was analyzed. The 
quality of synthesized voices was evaluated using an 
objective quality measurement. The obtained jitter 
and shimmer values mostly agreed with the theoreti-
cally predicted values. These results suggest that this 
model is useful for artificial voices generation. 
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I. INTRODUCTION 
Study and modeling of voice generation mechanisms 
cover diverse scientific fields and demand interdiscipli-
nary points of view, due to the complexity and diversity 
of the involved elements. The main issues are the analy-
sis of the anatomical structures and the phenomena in-
volved in the speech processes, considering dynamical 
behaviors and structural relationships.  

Applications of speech models include methods for 
speaker recognition, techniques to improve the quality 
of artificial voices, strategies applied to man–machine 
interfaces and a variety of techniques for modeling, 
conditioning, synthesis, compression and transmission 
of speech signals. The different models developed to 
analyze and imitate the process of voice generation dif-
fer on the employed strategies and methods, and depend 
on the considered application. Recently, voice models 
have been applied to the study and synthesis of patho-
logical voices. This made possible to develop a 
knowledge and understanding of the etiologies and al-
terations that can be found in different voice disorders 
(Schlotthauer, 2010; Torres et al., 2009). Moreover, it 
has been demonstrated that even normal voices present 
intrinsic irregularities and that they are responsible of 
the degree of perceived naturalness (Baken and 

Orlikoff, 2000; Schlotthauer, 2010). 
Acoustical parameters are usually employed in the 

practice of clinical medicine. Added to perceptual 
analysis and specific tests, they allow specialists to 
characterize the voice of an individual and to deter-
mine the presence of pathologies (Schlotthauer, 2010). 
Shimmer and jitter are the parameters most frequently 
used for quantifying instantaneous alterations in ampli-
tude and frequency, respectively. It has been proved 
that these parameters are useful to characterize differ-
ent types of voice and are sensitive to voice disorders 
(Baken and Orlikoff, 2000; Brockmann et al., 2011; 
Velasco García et al., 2011).  

The purpose of this study is to propose and develop 
a simple voice synthesis model based on acoustical pa-
rameters of interest in the voice clinical practice. Par-
ticularly, here the focus is centered in the quantities 
shimmer and jitter, considering both healthy and 
pathological voices. For the validation of the proposed 
model two approaches are followed. First, the quanti-
ties estimated from the synthesized signals will be con-
trasted with the theoretical values. Also, the synthe-
sized speech quality will be evaluated by means of an 
objective quality measure, with high correlation with 
psycho–acoustic perception.  

This article is organized as follows: in Section II the 
proposed model is introduced, the methodology is pre-
sented and the used materials are detailed. In Section III 
the experimental results are shown and discussed. In 
Section IV the conclusions and future works are pre-
sented. 

II. MATERIALS AND METHODS 
In this work, we propose a voice synthesis method 
based on the source-filter speech production model.  
This approach possesses a simple theoretical framework 
and has proved to be useful in a variety of applications 
(Proakis et al., 1993). The model is inspired on the 
physiology of the voice system and the phonation pro-
cess, where the air flow coming from the lungs is modi-
fied by the actions of the vocal folds producing regular 
pulses, called Glottal Pulses (GP). Those are acoustical-
ly transmitted through the Vocal Tract (VT), giving as 
result the proper voice signal (Rufiner, 2009). Each 
component of our model is detailed in the following 
sections.  

A. Glottal source  
The morphology of the Glottal Source (GS), considered 
in the model, depends on the speech sounds to be ana-


