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Brain Computer Interface

BCI is a system which enables  a person to manipulate  a machine

with only brain activity 

[Wolpaw & Wolpaw (2012)] 1



Purpose 

Brain Computer Interface

2



1. Measuring brain 

activity

4 major components 
Brain Computer Interface

 

3



2. Filtering,    
    processing data

Brain Computer Interface

1. Measuring brain 

activity

4 major components 
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3. Translating data 
into commands

2. Filtering, 
    processing data

Brain Computer Interface
4 major components 

1. Measuring brain 

activity
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4. Designing feedback
Brain–computer interfaces 
for communication and 
control, J.R. Wolpaw, 2002 

Brain Computer Interface

1. Measuring brain 

activity

4 major components 
3. Translating data into 
commands

2. Filtering, 
    processing data
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How do we measure brain activity?

Invasive Non-Invasive

I/
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I/ Invasive

Within the cortex – local 
field potentials (LFPs) or 
neuronal action 
potentials (spikes)

At the cortical surface 
(ElectroCorticoGraphy)
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I/ Non-Invasive

MagnetoEncephaloGraphy

functional Magnetic 
Resonance Imaging
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functional Near-Infrared 
Spectroscopy 

fNIRS

ElectroEncephaloGraphy
EEG

I/ Non-Invasive
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How do we measure brain activity?

Non-Invasive

Invasive
EEG MEG

fMRI

Sub-
cortical

ECoG

Pros and Cons
I/
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How do we process and translate data?II/III

Filtering Classification

12



Not All Created Equal: Individual-
Technology Fit of Brain-Computer 
Interfaces, A. Randolph, 2012

Why is feedback important?IV/
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Predicting Mental Imagery-Based BCI Performance 
from Personality, Cognitive Profile and 

Neurophysiological Patterns. Jeunet et al. 2016

Why is feedback important?IV/
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Towards Improved BCI
based on Human Learning 

Principles, Lotte & Jeunet, 2015

Machine Learning

Why is feedback important?IV/
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Brain Computer Interface
Applications 

V/

Clinical 
Entertainment 

NeuroAdaptive 
HCI 
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