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A two-dimensional brain-computer interface based on visual selective
attention by Magnetoencephalograph (MEG) signals

S. A. Hosseini, M. B. Naghibi-Sistani, , M-R. Akbarzadeh-Totonchi,

Center of Excellence on Soft Computing and Intelligent Information Processing, Faculty of Engineering, Ferdowsi
University of Mashhad, Mashhad, Iran

Abstract: Understanding the human brain states, especially “attention” phenomena, is one of the most important aspects of cognitive
sciences and has many fields such as in rehabilitation, attention deficit hyperactivity disorder and autism and also has many
applications such as in decision making, addiction treatment, learning, polygraphs, brain-computer interface, driving, protection
places, bonnie needle train and pilotage. The main goal of this research is to discover the relationship between visual selective
attentions with a two-dimensional brain-computer interface by magnetoencephalography (MEG) signals. Selective attention is a
cognitive process in which a person puts their focus selectively on one aspect of information and ignores its other aspects and
distorting factors. In this research due to the good properties of MEG signals they are used as control signals in BCI. After pre-
processing of the MEG signals, features such as wavelet coefficient (Daubechies) and approximate entropy are extracted. Usually,
not all features are beneficial for classification, so the algorithm of principal component analysis (PCA) is used to select the most
appropriate feature sets. These optimum features are sent to a support vector machine with different kernels such as polynomial and
RBF and also wavelet support vector machine (WSVM) with different kernels such as Morlet and Mexican hat for classification. The
simulation results indicate that the proposed system can predict the location of the attended stimulus with a high average accuracy
(92.26%)).

Keywords: Brain-Computer Interface, Visual selective attention, Cognitive system, Magnetoencephalography signal.
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