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Abstract:

Aphasia affects a person's ability to retrieve words and coordinate the movements of the speech
articulators, resulting in impaired speech production and pronunciation. Current word prediction
tools do not use lip movement patterns, which limits their usefulness for people with speech
disorders. This study aims to predict the word a person intends to say by analyzing both lexical
activation and articulatory stability. A Multi-Frame Transformer (MFT) model that processes
five consecutive frames of lip movements is developed, along with a proposed Single-Frame
Transformer (SFT) and three pre-trained comparative models including BERT, RoBERTa, and a
3D CNN. The proposed MFT model achieved an 84.50% accuracy, outperforming BERT with
63.33%, the 3D CNN with 51.11%, the Single-Frame Transformer with 26.67%, and ROBERTa
with11.11%. The proposed model maintained 74% accuracy when word-finding information was
missing and 58% accuracy when lip movement information was missing. These findings show
that motor signals are more critical for correct prediction. The Multi-Frame Transformer (MFT)
model can effectively predict intended words from lip movement patterns, offering a foundation
for future communication aids for people with aphasia.
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