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We report two key advances toward practical EEG to speech BCI. First, zero-shot speech
classification with 269 hours of EEG data achieved 61.3% accuracy, demonstrating a strong
correlation between data volume and performance. Second, we propose a neural network that
processes EEG/EMG data collected under different tasks and electrode configurations via multi-task
learning, achieving 95.3% accuracy in healthy subjects and 54.5% in a speech-impaired patient with
a neurodegenerative disorder. Notably, transfer learning from healthy participants to the patient
significantly outperformed single-subject training (70.1% and 13.2%). These findings represent
promising  steps toward real-world BCI systems to support individuals with
neurodegeneration-related speech impairments.
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