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Project Overview:Steven Hawiking used an AAC device for communication.
https://www.nytimes.com/2012/04/03/science/ibrain-a-device-that-can-read-thoughts.html

Speech synthesis, or text-to-speech, has markedly improved over the last decade and is utilized ubiquitously in the United States (e.g., Google Assistant, Apple’s Siri, Amazon Alexa). In addition to these more commercial, uses speech synthesis technology fills another vital function for individuals with communication disorders, which is augmentative and alternative communication (AAC) devices. AAC devices, when manipulated, produce selected words through a synthetic voice. Individuals who are unable to produce their own speech, due to how the autism is realized, through acquired conditions (e.g., stroke, Parkinson’s disease), or congenital conditions (e.g., cerebral palsy).
Dr. Benjamin V. Tucker, is a researcher in the Communication Sciences and Disorders department. His research focusses on issues of speech production and speech perception. He also has worked to create tools to make speech research and communication easier. He has worked on creating systems that identify aspects of speech, rate speech for accent severity, and has created speech synthesis systems for children in South Africa for South African English, Afrikaans, and isiXhosa (Terblanche et al, 2024).
To use an AAC device consistently, individuals must be motivated and feel aligned with the voice’s perceptual qualities, such as pitch, breathiness, and roughness. However, many low-resource languages, such as Navajo and Hopi, lack personalized speech synthesizers let alone speech synthesis generally. For individuals with severe speech impairments, this may lead to a withdrawal from society. The goal of the project is to create natural-sounding speech synthesis for under-resourced languages using modern neural network techniques (e.g., Tacotron 2, Wang et al., 2017) which can be used by speakers with communication needs. To accomplish this, we will use open access computational systems using deep neural networks to create our speech synthesis system. We will use existing recorded speech to trial the speech synthesis process and then expand to under-resourced languages (e.g., Navajo, Hopi, Afrikaans, Xosa). These audio recordings will be of speakers reading or reciting speech.
The Envisioned Product:
Many under-resourced languages lack the resources for the creation of speech technology tools. This can have a negative impact on the lives of people who could use technology to communicate but do not have access to it due to lack of resources. The main purpose of the proposed project is to create a speech synthesis system that can be quickly adapted to a new language and new voices using existing open access tools. We will use existing speech data to test existing systems and explore ways to refine these systems and will test the amount of data necessary to create a high- quality synthesized voice.
· Determine the best open-access models for training a speech synthesis system taking into account:
· The need to adapt existing models to a new language or voice
· The resources available
· Model refinement - Iterating through the model creation process to determine:
· The correct amount of data to be used for training
· The number of training iterations
· The best hardware combinations
· Create an interface for accessing and testing the various models generated:
· Interface should be interactive and non-technical users to create synthesized speech to test the quality of the system.
· The interface should be web based so that it can be shared with a broader community and used to test the synthesis.
· Depending on the speed of available hardware for hosting the platform choices may need to be made about how the inference model will generate the speech.
· A web application that allows users to provide their opinion on various iterations of the refined models.
· Preferably a JavaScript application that will allow users to listen to speech samples and provide a rating of the quality of the synthesis.
· The task is called a mean opinion score task.

The speech synthesis models developed as part of this project will be used to create custom voices for individuals who have lost the ability to communicate on their own. Not only will we use the output of these models to adapt existing models to new speakers but we will also use the models to create speech synthesis system for under-resourced languages giving people the opportunity to communicate in their native language.
Knowledge, skills, and expertise required for this project:
· Programming skills in Python and JavaScript
· Knowledge of back-end server and web-based technologies
· Knowledge of deep neural networks and how to implement various open-access models
Equipment Requirements:
· Local and cloud computing hardware will be available for model creation and testing
· There should be no equipment or software required other than a development platform and software/tools freely available online.
Software and other Deliverables:
· A user manual detailing the process of model creation and inference.
· A web-based platform for synthesis quality testing using the mean opinion score task
· A strong as-built report detailing the design and implementation of the product in a complete, clear and professional manner.  This document should provide a strong basis for future development of the product.
· Complete professionally-documented codebase, delivered both as a repository in GitHub and a physical archive. 
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