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Experiment 1: Background & Objective

• Articulatory copy synthesis models the natural speech
production process by simulating the acoustic process of
speech production instead of using a pre-recorded
speech database.

• Two key parameters are controlled in articulatory copy
synthesis: (1) Supraglottal cavities: by obtaining vocal
tract (VT) shape through Magnetic Resonance Imaging
(MRI) and (2) Vocal folds activity: by measurements of
ElectroPhotoGlottoGraphy (EPGG).

• Why this approach: (1) Observe and study directly the
physiology of human speech production and (2) Observe
the link between articulatory gestures and acoustic
domains during speech production.

• Recent progress in simulating the French fricative
sounds (e.g., [s] in the French word “assis” and [z] in the
word “Asie”) in the framework of articulatory copy
synthesis (Elie and Laprie, 2017), with incorporating the
vocal folds opening data through the measurements of
EPGG.

• The major objective of this project is to synthesize
French stop consonants through articulatory copy
synthesis.

Vocal tract (VT) shape and area functions
• The contours of articulators at the VT are extracted semi-

automatically or by hand with the software package called 
“Xarticulators”.

• ElectroPhotoGlottoGraphy (EPGG) is a non-invasive
technique, which mainly utilizes a light source located on
the surface of the side neck to illuminate the
hypopharynx and a photosensor unit located on the
speaker’s front neck.

• The amount of light captured is an affine function of the
glottal opening area.

• By normalizing the glottal opening area to its maximal
value, the glottal opening area (Ag) provided by the EPGG
data can be directly related to the glottal abduction
degree (Dab) used in the numerical simulation
(Elie and Laprie, 2017).
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• Patterns of glottal opening for different segments:
o The value of glottal opening area for consonants: unvoiced fricatives > voiced fricatives > unvoiced stops > voiced stops
o The value of glottal opening area for vowels can be set as zero

Experiment 2: 

Vocal folds activity: measurements of EPGG

Experiment 1: Synthesis output

EPGG system


