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ABSTRACT

In the research of brain computer interface (BCI) technology, one of the big problems encountered is how to deal with some people
as called the BCI-illiteracy group who could not control the BCI system. To approach this problem efficiently, we investigated a kind of
spectral EEG characteristics in the prior resting state in association with BCI performance in the following BCI tasks. First, spectral powers
of EEG signals in the resting state with both eyes-open and eyes-closed conditions were respectively extracted. Second, a convolution
neural network (CNN) based binary classifier discriminated the binary motor imagery intention in the BCI task. Both the linear correlation
and binary prediction methods confirmed that the spectral EEG characteristics in the prior resting state were highly related to the BCI
performance in the following BCI task. Linear regression analysis demonstrated that the relative ratio of the 13 Hz below and above the
spectral power in the resting state with only eyes-open, not eyes-closed condition, were significantly correlated with the quantified metrics
of the BCI performance (r=0.544). A binary classifier based on the linear regression with L1 regularization method was able to discriminate
the high-performance group and low-performance group in the following BCI task by using the spectral-based EEG features in the precedent
resting state (AUC=0.817). These results strongly support that the spectral EEG characteristics in the frontal regions during the resting state
with eyes-open condition should be used as a good predictor of the following BCI task performance.
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Fig. 1. Timeline of a BCl Paradigm in the EEG
Motor/Imagery Database
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Table 1. Layout of EEGNet Network

Layer Output shape
InputLayer (56, 480, 1)
Conv2D (56, 480, 8)
BatchNormalization (56, 480, 8)
DepthwiseConv2D (1, 480, 16)
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Flatten (240)
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Softmax Activation 2
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