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Outline
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• What is P300?  &  Challenge in detecting P300

• Cutting-edge CNNs for P300 detection

• BCNN architecture  &  outstanding feature

• Experimental results

• Insights from Explainable AI
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P300 ERP
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Experiment: The Consciousness Detector - EEG, Oddball Task, and P300 (backyardbrains.com)

A Study of Late Auditory Event Related Potentials Related to P300 Responses in Individuals with Learning Disabilities - (saera.eu)

Figure 1. Example of ERP experiment using the oddball paradigm [1].

The subject viewed frequent Xs and infrequent Os on a computer monitor

while the EEG was recorded from the active electrode Pz. Separate

averages were computed for the X and O epochs. The amplitude of the

bottom wave elicited by the uncommon stimuli Os, is obviously greater

than the amplitude of the top wave elicited by the common stimuli Xs.
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https://backyardbrains.com/experiments/p300
https://www.saera.eu/en/2017/06/01/late-auditory-event-related-potentials-related-to-p300-responses-in-individuals-with-learning-disabilities/


Challenge in P300 detection (cross-subject detection)
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P300 BCI online performance of 20 ALS subjects (four testing runs per... | Download Scientific Diagram (researchgate.net)
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https://www.researchgate.net/figure/P300-BCI-online-performance-of-20-ALS-subjects-four-testing-runs-per-subject-runs-1-4_fig2_221847776


Cutting-edge CNNs for P300 detection
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BCNN architecture
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Outstanding feature
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Experimental results
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Insights from Explainable AI: weight visualization
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Visualization of the weight-updating process
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Visualization of the weight-updating process
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Insights from Explainable AI: saliency maps
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Summary
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• Proposes Bantamweight CNN (BCNN) 

for P300 Detection

• Separable Conv  & Large learning rate 

• 1 filter  & 165 parameters  & 2 epochs

• State-of-the-art performance

• Insights from Explainable AI
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Thanks ! 

Any question ?


