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Empowering brain-computer interfaces via A.I. for paralysis	
Background 
Complete Locked-In Syndrome (CLiS) 
refers to a condition in which a person has 
the inability to speak combined with 
quadriplegia – or paralysis of all four limbs. 
We are now beginning to publish real-time 
recording of brain activity from the scalp 
(termed electroencephalography or EEG – 
refer to image below of one or our 
headsets), while people view letters on a 
display screen. The brain signals are 
decoded by a computer to spell out, on a 
screen, what the person wishes to spell 
using these same brain-based bio-signals.  
We are also now controlling robots via 
these same types of brain signals (refer to 
image on the right). 

Aims 
Via Deep Learning architectures – a 
subfield of Artificial Intelligence – we can 
now decode so-called Steady State Visual 
Evoked Potentials.  We can then infer what 
the person is intending to spell or move in 
their own environment and also remotely 
via so-called teleoperation.  Such brain-
computer interfaces are now real-time in 
my lab.  

 

Multidisciplinarity 
The present projects are cross-disciplinary 
and include collaboration with Computer 
Science, Engineering and Health. 

Applicants should have a willingness to 
develop skills in computer programming 
and machine learning (or A.I.). 

 

Training 

This research will take place in the 
Psychology Department in close 
collaboration with Computer Science.  The 
candidate will become familiar with the 
operation and analyses of Dry-EEG signals.  
As we employ a variety of Machine 
Learning and statistical approaches for 
data decoding and filtering this would 
provide the candidate with a well-rounded 
computational background.   

Suitable for  

PhD and MSc by Research students. 

References and Further Reading 

Aznan, N.K.N., et al. (2018), On the 
Classification of SSVEP-Based Dry-EEG 
Signals via Convolutional Neural 
Networks,  2018 IEEE International 
Conference on Systems, Man, and Cybernetics 
(SMC2018). Miyazaki, Japan, IEEE. 

	

Dr. Jason Connolly - Psychology, Durham University 

Prof. Toby Breckon – Computer Science, Durham University 


