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Abstract
Augmentative and alternative communication (AAC) software
assists impaired speakers to communicate. Enabling context
awareness, authenticity and ease of use goes a long way in em-
powering communication. Our work presents an easy to use
AAC tool that allows for message composition with text or
emoji input by typing as well as speaking with contextually rel-
evant word-level suggestions. Any transcription errors are cor-
rected, and contextually relevant phrases with the appropriately
chosen emotional tone are suggested by large-language models.
The user is then able to use modern text-to-speech synthesis to
be able to synthesize the composed message in the user’s own
voice. Our system additionally maintains features from AAC
software such as word-cards, pre-composed and frequently used
messages.
Index Terms: augmentative and alternative communication,
atypical speech recognition, large language models, speech syn-
thesis, human computer interaction

1. Introduction
To serve populations with motor speech disorders and lan-
guage disorders our augmentative and alternative communica-
tion (AAC) application allows for message composition with
text or emoji input by typing as well as speaking while offering
contextually relevant word-level suggestions. Any transcrip-
tion errors are corrected, and contextually relevant phrases with
the appropriately chosen emotional tone are suggested by large-
language models (LLMs) to compose a complete message. The
user is then able to use modern text-to-speech synthesis to be
able to synthesize the composed message in the user’s own
voice. Our application uses a combination of automatic speech
recognition (ASR), text-to-speech (TTS) synthesis, and Large
Language Models (LLMs).

Past conversational context with a particular communica-
tion partner is useful in interpreting and interpolating current
(possibly incomplete) conversational phrases. Current AAC so-
lutions do not allow for nuances in personal expression [1]. The
emergence of LLMs have ushered in a range of possibilities es-
pecially for AAC applications. Valencia et al. [2] conducted a
study for AAC users to use LLMs for various tasks. The study
concludes that while AI generated phrases do save time and
cognitive and physical effort, the generated phrases do need to
reflect their own communication style and preferences. Recent
work by Cai et al. [3], has used communication context in dia-
logue to allow for LLMs to perform abbreviation expansion of
short phrases typed AAC users. Additionally error-correction
solutions allow applications to work with transcription errors
from users [4]. Last but not the least users feel extremely em-
powered when the message that is composed sounds like them.

This is possible as recent models like VALL-E [5] have zero-
shot capabilities for TTS to generate voice with only 3 seconds
of enrollment audio data.

There is certainly a gap in the software available on the
market for AAC users that allows for: (1) multi-modal text
and speech input (using ASR), (2) contextual composition and
correction (using LLMs), (3) audio playback in the user’s own
voice (using TTS and Voice Conversion (VC)), and (4) include
functionalities of traditional AAC software. Additionally, while
recent literature has looked at ASR, TTS/VC and LLM tech-
nologies individually in the context of AAC, there is very little
research that has explored their combined use for message com-
position. The rest of this paper gives an overview of our applica-
tion in Section 2 and then provides a discussion and conclusion
in Section 3.

2. Application Overview
This section gives an overview of our application. Figure 1
shows a logical block diagram of the user journey. A user with
impaired speech can either choose to speak or type and eas-
ily switch between the two input modalities. They user is able
to add emotions, and specify whom they are composing their
message. ASR technology is able to transcribe their speech. It
is likely the transcription errors at this point. Along with past
conversational context, a large language model is able to pro-
vide relevant suggestions. The final message is available both
as a completed text phrase as well as a clear audio message in
the users’ own voice. User voice samples are collected during
the enrollment phase.

The application is currently under development. Figure 2
shows a screenshot of the interface to our mobile application.
This application has been collectively co-created by commu-
nity members diagnosed with Autism, a speech and language
pathologist and a technical team which includes a user expe-
rience professional and a human computer interaction expert.
The screenshot shows the user intending to compose a message
in a happy tone to their father, with as few clicks as possible.
The LLM, knowing past conversational context is able to give
relevant contextual suggestions. The mic button in the figure,
labelled as ‘Record’, allows them to go into the so-called ‘speak
mode’ if they wanted to in order to activate ASR transcription.
Once the user is done composing their message, they are able,
to play back the message in their own voice using TTS using
the ‘Play‘ button. Our application also allows the user to save
this message for future use. It is very common for AAC users
to compose their messages ahead of time to either prepare for
an appointment, or perhaps an interaction that they might antic-
ipate. In case the ‘Type’ mode is cumbersome, our application
also allows for the use of ‘Cards’ so that words appear on cards
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Figure 1: Overview of our AAC application

that make it for easier input.

Figure 2: Prototype screenshot : A user in type mode, communi-
cating with dad, wanting to go for pizza with LLM suggestions
below. The mic button allows for audio input and transcription
as well. Personalized voice output is available with the play
button.

The usage of this application has garnered a lot of in-
terest with parents of children with Autism and Down Syn-
drome, speech and language pathologists, older adults and
school teachers locally in the province of British Columbia in
Canada. Existing AAC software is unable to meet the needs of
the population we have spoken with. Also, with recent accessi-
bility legislation in BC, all workplaces need to be compliant to
provide adequate software and tools for differently abled indi-
viduals within the next 4 years.

The mobile application has its front-end is written in Re-
actNative, which at the moment is dependent on an application
programming interface (API) backend. Our ASR functional-

ity is open sourced and is available as BoltX1. BoltX extends
the WhisperX2 project with additional windowing for efficient
ASR. Our roadmap includes a similar custom LLM backend in-
tegration, along with TTS. Over time our goal is to be able to
move all of our backend technology to work on-device as the
technology evolves. While backend integration with our cus-
tom ASR is pending our demo shows a current implementation
of our design using ‘react-native-voice’. Ethics is currently un-
derway, and work is currently pending evaluation from parents,
caregivers and speech and language pathologists.

3. Conclusion
A powerful new tool for communication for AAC was presented
in this show-and-tell paper as a mobile application. The tool
really aims to serve its target users by allowing them to express
themselves in a way that empowers them to sound authentic
while using as few clicks to compose their message as possible.
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