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Abstract

This report contains a geometric model that could be used in voice production simulation,
including the vocal folds and the vocal tract. These can be imported into Tecplot or other CAD
software. Download updates to this memo can be downloaded at http://www.nrld.org.
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1. Introduction

The voice production is a complex interaction process between the glottal flow dynamics and
vocal fold vibrations. Computational modeling has been used to understand the physics in this
process and has undergone significant improvements from early lumped-mass vocal fold models
to the recent continuum mechanics-based models. The continuum mechanics-based models have
the advantage that the model inputs (like the Young’s modulus) could be directly related with the
tissue material property and have the potential to be used in the patient specific modeling in
clinical applications.

The purpose of this report is to provide a geometric model for voice production simulation,
including a three-layer vocal folds and vocal tract. The model was used in the fluid-structure
acoustic coupling simulation in the study of Jiang et al.(2017).

2. Model Details

The vocal fold model is shown in Figure 1(a). The geometry of the vocal folds was
constructed based on the mathematical model proposed by Titze and Talkin (1979), which has
considered the three-dimensional shape of the vocal fold including the anterior-posterior
variation. The vocal fold was divided into three layers including the cover, ligament, and muscle
(Hirano et al., 1981). Each layer was assumed to be longitudinally invariant. The thickness of the
cover and ligament layer was 0.5 mm and 1.1 mm, respectively, adopted from Titze and Talkin
(1979).

The vocal tract model is shown in Figure 1(b). The geometry of the larynx was roughly
reconstructed from a thin-slice CT scan of the larynx of a 30-year-old male subject (Zheng et al.,
2009). The cross-section area of the supraglottal vocal tract was taken from an in vivo-based
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neutral vowel model proposed by Story (2005), and it was superimposed onto a realistic airway
center line from the in vivo MRI measurement (Story et al., 1996) to generate the supraglottal
tract model. The length of the supraglottal tract was 17.4 cm, and the length of the subglottal tract
was 3.05 cm.
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Figure 1. (a) The geometric shape of the vocal fold, contoured by layer information. (b) The

geometric shape of the vocal tract.

3. Data files and unpacking

Accompanying this technical note is a compressed file (NRLD0O00011-DataFiles.zip).
Within the compressed file are two files, both in the format that could be loaded into Tecplot
(www.tecplot.com/): (1) Tract.dat showing the geometry of the vocal tract and (2)

Vocal folds.dat showing the geometry and three layers of the vocal folds. In both files, the
data was packed in a block style, which means all values for the first variable were given, then all
values for the second variable, etc. The data format is ASCII which allows for direct editing
outside of the Tecplot software.
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