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Abstract

Silent talk is a process that one imagines the sound of words in his/her mind without moving
his/her muscles to say the word. Using human brain signals to distinguish between considered
words during silent talk, could be a great progress in helping people with physical disabilities to
communicate effectively with others. This approach can also be useful in situations where visual or
auditory communication is undesirable, as in military situations. Recent advances in technologies
and devices for brain signal recording, especially electroencephalogram (EEG), have transformed
the silent talk recognition to a feasible task. While these researches are in their primary steps,
published studies have shown promising results in this particular area of science. Although there
are many published works on this subject for some world-wide languages, but there have been few
activities on Persian words. Therefore, in this project, it was planned to record required data and
try to distinguish between several Persian words using different classification methods and various
features of signals. Our main goal was to develop a classifier that can be easily reconfigured for
different number of classes while having the best performance with acceptable feature extraction
and computational complexities. After trying several approaches, we finally selected normalized
frequency spectrum amplitudes as features and a bank of binary SVM classifiers with the majority
selection rule as the classifier. Classification accuracies have been examined with Monte-Carlo
Cross-Validation and were about 60% for binary, 40% in three classes, and 30% for six words plus
silence classification for long time span features. Furthermore, the results showed the significant
effect of the time difference between inter and intra-class samples on classification performance.

Keywords: Silent Talk, Imagined speech, Brain Signals, EEG, Classification, Persian words.



