(T F)

K 4 (OREE) & RT (TE)

2L o fE O W+ (T%)

S A % 6860 &
T B AEH A V2 64 3H25H

AR G- O A ARG 4 855 1 %Y

#® A& W% R AT DGR LR

Brain Evoked Potential Latencies Optimization for

Spatial Auditory Brain—Computer Interface
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This thesis utilizes a novel auditory Brain Computer Interface (BCI) based on combined
sound timbre and horizontal plane spatial locations as informative cues. The presented
concept is based on responses to eight-directional audio stimuli with various tonal and
environmental sound stimuli. The approach is based on a monitoring of brain electrical
activity by means of the electroencephalogram (EEG). The first achievement discussed in
this thesis is 1) a BCI analysis based on optimization of electrode locations on the scalp
for further classification accuracies improvement. Based on this analysis results, it
allows the author decrease the electrodes number from 64 to 10 or more fewer than 10. Next,
this thesis proposes 2) a methodology for finding and optimizing brain evoked response
latencies in the P300 range in order later to classify them correctly and to elucidate
the subject’ s chosen targets or ignored non—targets. To accomplish the above, this thesis
proposes an approach based on an analysis of variance for feature selection. Such results
were also satisfactory as regards as a successful BCI systemapplication. Third, this thesis
designs 3) a new auditory spatial auditory BCI in which the ERP shape differences at early
latencies are employed to enhance the P300 responses in an oddball experimental setting.
The concept relies on the recent results in auditory neuroscience showing a possibility
to differentiate early anterior contralateral responses to attended spatial sources. This

thesis shows the further enhancement of the classification results in spatial auditory
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paradigms by incorporating the N200 latencies, which differentiate the brain responses
to lateral, in relation to the subject head, sound locations in the auditory space. This
thesis also finds that 4) the early brain responses elucidate which direction, front or
rear loudspeaker source, subject attended. Such all above results reveal that those spatial
auditory ERPs boost classification results of the BCI application. The BCI experiments
with the multi—command BCI prototype support this research hypothesis with the higher

classification results and the improved information—transfer-rates.
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