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1 Introduction 2 Methodology

Background & The BCI Illiteracy Problem

e Motor imagery (MI)-based BCls enable control through imagined movements.

e BC(l illiteracy: MI-BCI performance varies substantially across users, with ~10-30%
failing to achieve reliable control.

e Successful MI-BCI control requires neural patterns that are stable and discriminable.

e Traditional evaluation focuses on classifier accuracy which is explained mainly by
hemispheric lateralization (left-right class separability)

e Riemannian geometry-based metrics provide a classifier-independent approach to
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quantify three dimensions of MI-BCI performance (Lotte and Jeunet 2018):
o Class distinctiveness — separation between imagery classes
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1. Riemannian Neural Metrics 2. Behavioral Learning Trajectories
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4 Results
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1. Behavioral Stratification by Expected Slope

e Improved (n = 15): Learners who steadily improved from ~56% to 3. Run-wise Neural Metric Changes Across Learning
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4. Frequency-Specific Neural Correlates of MI-BCI Performance

e All subjects: Stronger correlations were observed particularly in the beta and
gamma bands, especially for rest distinctiveness and left-right separability.
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