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We have developed a brain machine interface (BMI) that 
allows monkey subjects to grasp objects despite temporary 
paralysis of their wrist and hand muscles. To accomplish this, 
we recorded signals from approximately 100 neurons in the 
hand area of the motor cortex and used this information to 
control electrical stimulation of forearm muscles, causing them 
to contract. The system essentially bypasses the spinal cord, 
allowing the monkeys voluntary control of their paralyzed 
muscles. We anticipate that such a system might ultimately 
provide spinal cord injured patients with control of arm and 
hand movements through normal cognitive processes, and 
greatly enhance their independence and well-being.

However, a major remaining issue is the need to restore 
proprioception, the sense of limb position and movement. 
Patients suffering from lost proprioception make movements 
that are slow and require great concentration. We have now 
begun new experiments designed to convey an artificial sense 
of directed limb movement by electrically stimulating neurons 
in the primary somatosensory cortex. Our goal is to reproduce 
the normal pattern of movement-related activity in the cortex 
and thereby give rise to a natural sensation of limb movement. 
Such an afferent neural interface might ultimately be used to 
convey continuous feedback to a BMI user that would operate 
in parallel with an efferent interface.
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Dr. Miller has had a career-long 
interest in the motor and sensory 
signals that are generated by single 
neurons in the brain during arm 
movement. His early work was 
devoted to studying these signals in 
the brainstem, cerebral cortex, and 
cerebellum, and their relation to 
muscle activity. In the past 10 years, 
Dr. Miller’s lab has increasingly 
focused on translational research, 
pioneering the use of brain machine 
interface technology in projects 
aimed at restoring movement and 
sensation to paralyzed patients. His 
interdisciplinary approach has led to 
productive collaborations locally, 
nationally, and internationally. He has 
authored over 100 manuscripts, 
book chapters, and review articles.  
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