Vocalization System Modelling

The goal of the Vocalisation System Modelling Project is to develop computational models of human vocalisation, including representations of neural, biomechanical, and acoustic processes.  Such a model, based on physically realistic representations of the physiology and acoustic processes involved, will provide benefits in terms of both research and applied outcomes. Some of the areas of possible contribution are listed:

Research areas:

· Phonetics – understanding the physiological constraints on speech production and pronunciation.

· Speech recognition – improving models for speech analysis based on knowledge of voice production gained via modelling and simulation (eg incorporating physiological constraints; “analysis by synthesis”)

· Speech pathology – understanding how physiological impairments affect speech production, and modelling the effects of treatment.

· Singing – understanding the relationship between physiology and voice – what is the voice capable of and how?

· Vocal health – modelling the mechanisms of voice injury and understanding the relationship between behaviour and injury / remediation (e.g. development and remediation of vocal nodules)

· Effects of surgery on voice (vocal fold, palatal, septo/rhino, ulvular, etc)

· Upper airway “flow” disorders – physiology of obstructed breathing disorders and snoring (including sound generation).

· Cough mechanisms – relationships between physiology and sound output

Applications:

· Voice training software for singers and actors providing interactive guidance about vocal functioning

· Vocal surgery simulation to examine the effects on vocal output of proposed surgery.

· “Natural sounding” speech synthesis by making use of realistic physiological and acoustic models.

· Virtual actors (in conjunction with face modelling and other projects) that can produce natural sounding vocal output that is tightly coupled (and co-ordinated) to their physical movements.

The emphasis of the project will be on physiologically realistic modelling based on the paradigm of the Physiome Project.  To this end, structural and functional models of the relevant physiological components that contribute towards vocalisation will be combined to form a “Vocalisation System model”. Coupled to this model of the physiological processes will be a model of the acoustic processes involved in sound generation and transmission within the vocal system.  The neural processes will initially be modelled at an abstract “linguistic” level representing the transformation between linguistic information and physical “speech gestures”.  

Strategic Direction

Because modelling vocalisation is 

