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Brain-Computer 
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FEP patients vs 
health controls

A new algorithm for 
EEG Classification  

Clinical Non-Clinical
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FEP patients vs health controls

Clinical, non-invasive, wired

Electroencephalography (EEG)

Biomarkers, machine learning

Human cognitive tasks and mental states
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Multi-Class Time Continuity Voting for EEG
Classification

Non-Clinical, Non-invasive, wireless

Everyone can use it everyday

Human-In-The-Loop Machine Learning

Interpretable results
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MUSE headband by InteraXon
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Tasks

From Neuroscience:

learning, memory, behavior, perception, and consciousness

From four basic language skills: 

listening, speaking, reading, and writing;  [speaking -> noise]

What we have done:

reading, writing, typing, thinking, recalling, counting, drawing, solving math 
problems, and programming

19



20



21



22



23



24



25



26



27



28



29



Compare

Machine Learning (Single Algorithms)

LDA, SVM, KNN etc. -  Adequate Accuracy - Runtime low (Fast)

Machine Learning (Ensemble Methods)

Random Forest, Adaboost, XGBoost, etc - Better Accuracy - Runtime increased

Machine Learning (Deep Learning)

CNN, RNN, Transformer, etc. - higher Accuracy  - Require Big Data & GPU (Slow)
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Sample Publications with Swarthmore Students

 



CS 093, half credit, Fall 22 (and possibly Spring 23) 

https://catalog.swarthmore.edu/preview_course_nopop.php?catoid=7&coid=7889


Questions?
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More Details on my profile:
cs.swarthmore.edu/~xqu1/

https://www.cs.swarthmore.edu/~xqu1/


Thank you so much!
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