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Abstract

This study proposed a protocol for simultaneous user authentication and Brain-Computer Interface (BCI) illiteracy detection in
eXtended Reality (XR) environments. Selective participant focus was induced by using periodic visual stimuli incorporating target
stimulus images. Event-Related Potential (ERP) was utilized for user authentication, while Steady-State Evoked Potential (SSVEP)
was utilized to identify BCI illiteracy. Experimental results revealed that the 10 Hz grow/shrink alphabet image stimulus was the
most effective, achieving a 99% accuracy in user classification. Therefore, the proposed protocol can be applied to establish a user
authentication and BCI illiteracy detection system in XR environments. These findings are expected to serve as a significant
foundation for the development of Universal Neural Interface in XR environments.

Keyword : Neural Interface, Biometric Authentication, Convolutional Neural Network, Event-Related Potential,
Steady-State Visually Evoked Potential
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