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The classi iers commonly used in BCIs do not take into account covariates such as changes in users' mental states, eg., motivation or fatigue, which can in luence EEG dynamic [START_REF] Talukdar | Adaptation of Common Spatial Patterns based on mental fatigue for motor-imagery BCI[END_REF] and affect classi ication performances. We propose a linear discriminant analysis (LDA) variant [START_REF] Xanthopoulos | Linear Discriminant Analysis[END_REF] to account for these interfering covariates and improve performance.

LDA aims to reduce the input variables dimension while separating them into classes by linearly combining them. Our method, named independent LDA (iLDA), takes as input a vector of xi, which is an original variable x to which we subtracted the linear in luence that the vector of covariates z has on x, using linear regression, see equation 1. This allows us to reduce the in luence of the covariates on the input variables by projection.

𝑥 𝑖 = 𝑥 -(A * Z + 𝑏) 1. Accuracy performances of the three classi iers (an LDA, an LDA with the covariates added as input variables (covLDA), and our iLDA), compared in three different condition.