


AI THAT LEARNS FROM 
THE HUMAN BRAIN



THE QUALIA 
PROBLEM



Zander, T. O., & Kothe, C. (2011). Towards passive Brain–Computer Interfaces: 
Applying Brain–Computer Interface technology to Human–Machine Systems in 
general. Journal of Neural Engineering, 8(2), 025005.

Enables a machine to adapt to 
humans implicitly, potentially even 
without their awareness.

PASSIVE BRAIN-COMPUTER 
INTERFACE
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NEUROADAPTIVE REINFORCEMENT 
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IMPLICIT CURSOR  CONTROL 



A model of directional 
preferences

GENERATING A MODEL OF HUMAN 
PERSPECTIVE



Reinforcement learning 
with a brain-based 
reward function

NEUROADAPTIVE REWARD 
FUNCTION



IMPLICIT CURSOR CONTROL



PERFORMANCE



MAIN OBSTACLES FOR TRANSITIONING 
TO THE REAL WORLD

© Brain Products GmbH

User training

Machine training

Application

The user learns how to generate appropriate 
control signals

The machine learns to detect these signals 
on labeled data

The machine interprets the EEG data online



Zypher©

REAL-WORLD APPLICABLE 
HARDWARE



UNIVERSAL CLASSIFICATION

Generalize over large 
amounts of data

Agnostic of sensor systemsApplicable in all contextsPlug & play application



CHANGING THE WORLD





THE FUTURE 
IS YOURS
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