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Brain-Computer 
Interfaces

(BCI)

Clustering:  First 
Episode Psychosis 
(FEP) patients vs 
healthy controls 

New algorithms for  
electroencephalogram 
(EEG)  Classification  

Clinical Non-Clinical
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Clinical



Clustering: FEP patients vs health controls

Clinical, non-invasive, wired

Electroencephalography (EEG)

Biomarkers, machine learning

Human cognitive tasks and mental states
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Non-clinical



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
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Time-Series, Time Continuity Voting (TCV)
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Time-Series, Time Continuity Voting (TCV)
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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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Time-Series

Time 
Majority 
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Algorithms



Algorithms



Datasets
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Brain-Computer 
Interfaces

(BCI)

Clustering:        
FEP patients vs 
health controls 

New algorithms for 
EEG Classification  

Clinical Non-Clinical



Machine Learning, Deep Learning and AI

Artificial 
Intelligence 

Machine
Learning 

Deep Learning

Computer 
Vision

Natural 
Language 
Processing

Others
 

Robotics

Brain 
Computer 
Interface



Machine Learning, Deep Learning and AI

Artificial 
Intelligence 

Machine
Learning 

Deep Learning

Mathematics
Statistics

Economics

Others
 

Neuroscience

Psychology

Physics
Chemistry

Social Science

Political Science



Thank you so much!

Questions?
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More Details on my profile:
[go.gwu.edu/xqu]

http://go.gwu.edu/xqu


Not Active for this presentation

Slides more for possible Q and A



Research Lab Overview

Current Composition

● 15 students: 9 undergraduate + 6 graduate
● Weekly meetings (remote/in-person)

Research Goals

● 1-2 years: Pipeline from learning to publishing
● Summer-to-summer research milestones



Research Lab Overview

Conferences and Achievements

● Attendance at top CS conferences (virtual/hybrid)
● Focus on home conferences with previous publications

What We Offer

● Structured research training for new members
● Opportunities to publish in top venues


