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EEG feature classification based on group LASSO penalized

multivariate autoregressive model
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Abstract

Autoregressive ( AR) model and multivariate vector autoregressive (MVAR) model are general feature extrac-
tion methods of electroencephalograph (EEG) signal in brain-computer interface (BCI). AR model does not con-
sider the relationship between multi-channels. MVAR model considers the relationship between multi-channels, but
it will lead to over-parameterization. In order to solve the over-parameter problem of MVAR model, a novel feature
extraction of EEG signals based on the group LASSO penalized MVAR model is proposed. The gradient descent
method and block coordinate descent method are used to estimate model parameters. The extracted features are
classified by the linear support vector machine (SVM). The new method not only overcomes the limitations of AR
used for single channel signals, but also effectively avoids the problem of over parameterization in MVAR model.
The experimental results show that the classification accuracy reaches 93% , which is higher than the MVAR mod-
el, LASSO-MVAR model and 6 order AR model.

Key words: brain computer interface ( BCI) , electroencephalograph ( EEG) , feature extraction, multivariate

autoregressive( MVAR) model, regularization, group LASSO
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