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Introduction

With extensive research and development, speech recognition systems are making many computer based applications easier to manage.  They can also provide accessibility to people who are unable to manage their voluntary muscles and are confined to the limitations of a wheelchair.  Today, it is becoming somewhat easier to move around and have an even better and somewhat more independent life than before.  Using modern technology, including complex programming languages, we are able to conduct high quality research into the factors associated with voice recognition.  However, a recurring problem in this field is the negative effects of exterior ambient noise and/or multiple speakers.  It is difficult for a system to correctly recognize a word in a noisy environment, as a commercial recognition system would merge the noise and spoken voice together as one. To maximize speech recognition accuracy, and thus enhance its application, ambient noise and/or background conversation should be eliminated from the speech recognition system.  

I will find a way in which I can correlate an uttered word to the vibrations from the vocal track.  The possibility of predicting what a person is saying based on the vibrations of their vocal cords will not be easily done, but there is a level of practicality involved.  This method was thought up purposely to avoid any complications due to outside noise.  By focusing on the interior vibrations, we are looking at the source at hand, and are not concerned with additional outside incidences.  Some examples of external ambient noise include multiple speakers, air conditioners, as well as an active construction site using loud machinery.

The long term goal of this project is to ultimately apply this to patients that suffer from cerebral palsy.  The repercussions of this disease usually paralyze a person from the neck down, making them virtually quadriplegic, and whose speech is often difficult to understand.  They often slur, elongate, and omit phenomes (consonants and vowels).[1]

Methods

Using the measurements from an EOG, we can observe the frequencies that a given word produces and find a way to have that word appear on a computer screen, indicating that the uttered word has been recognized by the system.

My summer goal is to become fluent in Mathematica as well as gain an understanding of the vocal track physiology and motion. This will prepare me for the work to come (my long term goal).  I will eventually develop a model, using Mathematica, which will allow me to incorporate results taken from the vocal vibrations as a result of a spoken word.  I will then study this to find a correlation between the vibrations that are produced and the voiced word.  

After successfully creating a model that will correlate EOG measurements (and potential vibration imaging data) to recognized words, I hope to develop a model that will allow this word to appear on screen as an output.  Before working with cerebral palsy patients though, I must make sure that this model will accurately recognize normal (and non-noisy) speech.  

If I am unsuccessful in this pursuit, I have come up with an alternative method to aiding struggling cerebral palsy patients.  I will eliminate the ambient noise that is incorporated when a word is spoken; to do this I will us Mathematica again.  If successful, this may then allow the speech recognition system to identify the correct word and produce an output equivalent to the spoken word.

Possible Results and Their Implications

The possible result that I plan on obtaining this summer is to create a working model in Mathematica that will allow spoken words to be recognized.  In dealing with a project of this size, it is important to make rational expectations.  My primary goal of this summer is to learn as much about Mathematica and the physiology of the vocal cords.  Having an understanding of these will allow me to create an accurate model of which I will base my future research upon.  
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