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Smart Brain-Computer Interaction: Semantic Decoding of Speech Imagery Based on

Deep Neural Active Learning

Abstract:

Brain-Computer Interface (BCl) is explored to deciphering and categorizing brain signals via advanced
machine or deep learning techniques, for a variety of applications. Recent advances focused on
decoding speech imagery, where analyzing the brain's response to imagined speech (without actual
speech) by an individual. Furthermore, we concentrate on towards merging data on brain activity,
captured using the non-invasive method of electroencephalogram (EEG), with large language models
(LLMs) to achieve sentence-level semantic decoding. This approach successfully interprets intended
meanings and combines them with LLMs to creating neural command as sentences. In this process,
EEG data is acquired as individuals perform speech imagery about a specific keyword, which is then
preprocessed and decoded based on real-time deep neural active learning. The identified keywords
are used as LLM prompt to generate sentences. Our investigations in speech imagery decoding has
shown promise in enhancing decoding accuracy and specificity, potentially leading to a novel method

of intuitive communication between humans and machines through smart BCl interactions.
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