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Research abstract   

Researchers at Northeastern University are collaborating with clinicians at the Oregon Health 
and Science University under NIH, NSF, DARPA, and NLMFF funding to build brain 
computer interfaces to enable persons with various conditions (locked in syndrome, autism) 
to be able to communicate with computers in order to enable them to communicate with their 
loved ones and caregivers, as well as to increase their independence and access to 
information. 
 
The researcher will design algorithms for signal processing and pattern recognition in Matlab 
in order to process electroencephalography (EEG) signals for the purpose of building a brain 
computer interface. The technology can enable persons with various cognitive, neural, and 
motor disorders to communicate with computers, as well as creating a novel human computer 
interaction paradigm for the broader population. Work will primarily involve designing and 
implementing algorithms, but depending on data acquisition schedules, researcher may get 
involved with experimental design and data collection from subjects. 
 
Research activities/experience  

The researcher is expected to have great interest in mathematics and its applications in signal 
processing and machine learning. The topics of interest for this research include calculus, 
linear algebra, optimization, and probability & statistics. While basic or advanced knowledge 
will be helpful, it is not required and the only requirement is a strong interest in mathematics. 
Programming experience is useful; prior experience with Matlab is not required. 
 

Principal Investigator Deniz Erdogmus 
Title Assistant Professor 

College/Department Electrical and Computer Engineering 
Email erdogmus@ece.neu.edu 

Office address 422 Dana Office phone 617.373.3021 
Lab address 232 Forsyth Lab phone 617.373.3012 

Title of research assignment 

Noninvasive brain computer interface design 
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Expectations of RET 

The researcher will primarily learn basic mathematical concepts mentioned above, their 
applications in the fields of statistical signal processing and machine learning; the researcher 
will also acquire basic to intermediate skill in programming using Matlab. The position 
requires lots of reading and self-motivated hands-on practice along the lines described above. 
Real EEG data will be available to test developed and implemented algorithms and the 
researcher will assess performance in brain computer interface accuracy for detecting the 
intent of the subject. Hands on EEG data collection is anticipated. 
 
 
Special skills or interests that would help a RET participant with this assignment (i.e., an interest in physics, experience with 
specific laboratory equipment, etc.) 

 
Interest in mathematics and neuroscience; interest in programming with Matlab. Prior 
experience is useful. 
 

Lab safety/issues unique to this laboratory.  A general Lab Safety Overview will be presented by Environment Health and 
Safety to both RET and YSP participants prior to the beginning of lab assignments.   

N/a 
 
Suggested literature to be reviewed prior to beginning this research assignment.  

This information will be provided if a researcher decides to pursue this project. 
 
 
Research/Lab Summer Hours 9:00 a.m. – 5:00 p.m.  Monday through Thursday 

 Monday through Friday 
 
Scheduled Research/Lab Meetings   :   p.m. –   :   p.m.  Daily 

 Monday 
 Tuesday 

 Wednesday 
 Thursday 
 Friday 

 To be 
 determined 

 
Lab/research project URL 

www.ece.neu.edu/~erdogmus 
 
 
 
Research/Lab Supervisor 
 

Deniz Erdogmus 

 Email erdogmus@ece.neu.edu Phone 
 

617.373.3021 
 
Research/Lab Assistant 
 

Tanarat Dityam 

 Email dityam@ece.neu.edu Phone 
 

617.373.3012 

Research/Lab Assistant 
 

Erhan Bas 

 Email bas@ece.neu.edu Phone 
 

617.373.3012 
 


