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Oddéleni D3 — Dynamika a vibrace

s ndzvem
Vyvoj umélych hlasivek ¢lovéka

Hlas cloveéka je slozity fyzikalni proces, ktery zahrnuje proudéni vzduchu piichazejiciho z plic,
samobuzené kmitani hlasivek a akustiku rezonancnich prostor vokalniho traktu ¢lovéka. Hlasivky
buzené proudem vzduchu generuji primarni zvuk, ktery se §ifi vzduchovymi kavitami vokalniho
traktu, které modifikuji spektrum tohoto signalu, a vytvaieji konecnou podobu akustického signalu
vyzatovaného z ust ¢lovéka do okolniho prostoru. Porozuméni zékladnim principim tvorby hlasu
¢lovéka je dulezité pro detekci patologickych poruch a 1éCeni onemocnéni hrtanu. Fyzikalni modely
fonace jsou dilezitym nastrojem nejen pro verifikaci soucasné vytvarenych vypoctovych 3D MKP
modeld, ale i pro vyvoj hlasovych protéz. Prezentace zahrnuje porovnani vysledkti méteni fona¢nich
charakteristik in vitro provadénych na originalné vyvijenych modelech lidskych hlasivek v métitku
1:1. Nameéfené aerodynamické, vibracni a akustické charakteristiky nejnovéjSich modelti jsou
srovnatelné s hodnotami naméfenymi v lidskych hlasivkach.

Development of Human Artificial Vocal Folds

Voice production is a complex physical process, which involves airflow coming from the lungs, self-
oscillating vocal folds and acoustics of the resonance cavities of the human vocal tract. The vocal
folds, excited by the airflow, generate a primary sound which propagates in the airways of the vocal
tract modifying its spectrum and producing the final acoustic signal radiated from the mouth.
Understanding basic principles of voice production is important for detection of laryngeal pathologies
and treatment of laryngeal disorders. The physical models of voice production are important tools not
only for experimental verification of computational 3D finite element models of phonation, but also
for development of the vocal folds prosthesis. The study compares results of in vitro measurements of
phonation characteristics performed on originally developed 1:1 scaled artificial models of human
vocal folds. The measured aerodynamic, vibration and acoustic characteristics of the last models are
comparable with the values found in humans..
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