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Introduction: Brain Computer Interfaces can restore communication for patients suffering from extreme
motor disabilities. The most commonly used BCI in communication settings is based on the visual event-
related potential (ERP). Here, the user attends to out of several flashing targets, and each time it is flashed,
an ERP is generated which in turn can be gauged by EEG (electroencephalography). Traditionally, effective
communication can only be achieved when the user directs their gaze to the intended target to select it [2].
For applicability across multiple different patient groups, the interface should not require directing one’s
eye gazen, since this ability might be impaired. The performance gap between gaze-dependent and gaze-
independent operation of a visual ERP speller paradigm interface can partially be explained by differences
in P300 ERP component latency jitter. We propose a new classifier-based latency estimation approach for
latency correction which improves covert attention performance.

Material, Methods and Results: A pilot study with healthy participants (N=8) was carried out using
a stimulation interface resembling the Hex-o-Spell [2] interface. Data was recorded in three distinct settings:
overt attention (the participant was instructed to gaze at the cued target), covert attention (the user was
instructed to gaze at the center of the screen) and split attention (the user was instructed to gaze at an-
other target). The classifier-based latency estimation algorithm [1] was enhanced using cross-validation and
a time-invariant, regularized linear classifier [3] for accurate single-trial latency estimation. Classification
performance (ROC-AUC score) was analyzed with and without latency estimation. The analysis shows a
significant increase in performance for covert attention and no significant difference in performance for overt
and split attention.

Discussion: The improvement in covert attention decoding is mainly due to the compensation of jitter of
the P300 component. Improvement in other attention settings is not observed since the P300 component,
while being the ERP commponent with the highest amplitude, does not convey the most discriminatory
information in these settings. Future work should focus on developping a multi-component approach.

Significance: Eye motor disabilities, ranging from discomfort while gazing at presented targets for a longer
period to partial or complete ophtalmoplegia are common in patients suffering from ALS, MS, stroke or
Locked-in Syndrome by other causes. A gaze-independent communication interface can allow patients to
effectively communicate.
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