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Abstract

Speech-based brain-computer interfaces provide effective voice
communication strategies for controlling devices through spoken
commands interpreted from brain signals. One of the major challenges in
the brain-computer interface problem is the classification of brain signals
based on electroencephalography. Electroencephalography is a non-
invasive brain signal that is recorded from the scalp surface through
electrodes. The signals obtained using easy and cheap equipment have
relatively low spatial resolution and high temporal resolution, which
requires the most appropriate feature extraction and -classification
method to achieve optimal results. Also, Collecting sufficient data for a
new subject requires a lot of time and effort, so in this paper, data
augmentation using a generative adversarial model is proposed to
improve the performance of brain signal classification. Also, a model for
classifying speech imagery based on brain signals of a new subject with
transfer learning using a generative adversarial method based on
adversarial domain adaptation method is presented. In order to identify
speech imagery, the KaraOne database was used. The proposed method
was evaluated with other new methods based on accuracy and kappa
criteria. According to the results, the proposed method classifies word
imagery and phonemes with 86% and 60.21% accuracy, respectively. The
proposed model is independent of each individual's brain signals, which
can be effectively classified in the target domain by training the model on
the augmented brain signals of the subjects in the source domain without
the need for labeled data from the new subject.
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