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Applications of Feedback System Engineering 

Principles to the Design of Brain-Machine 

Interfaces 

Abstract 

Although it is well-known that every brain machine interface 

(BMI) depends critically on the use of feedback, many of the 

algorithms in place for designing (BMIs) do not completely exploit 

this implication. 

In this talk we discuss how novel exploitation of feedback 

delivered to the user can result in significant improved 

performance.  Our approach comes from stochastic control, 

recursive estimation, and feedback information theory; it is 

independent of the specific neural sensing modality, the device to 

be controlled, and the specific neural delivery mechanism of 

feedback. 

     In effect, we interpret the user and the prosthetic as engaging 

in a dialogue about user intent, and we consider feedback delivery 

strategies that not only give the user information about the state 

of the prosthetic, but also information about the interface's belief 

about user intent.  We will discuss some EEG-based BMI 

applications and develop an approach that espouses principles 

from stochastic control and feedback information theory coding.  

We illustrate significant performance improvement and low-

complexity implementation.  Lastly, we conclude with a 

discussion of future directions we plan to pursue with this 

methodology.  Joint Collaboration with Timothy Bretl (UIUC) and 

Ed Maclin (UIUC) 
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