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Abstract: In the United States alone, there are over 259,000 people living with a chronic spinal cord injury (SCI). A
recent survey of 681 people with tetraplegia shows that, for over 45% regaining arm and hand function would im-
prove their quality of life significantly. While sophisticated Functional Electric Stimulation (FES) systems have been
developed (e.g. Freehand), one of the main challenges is obtaining multiple independent control signals that allow
stimulation of muscles in a coordinated fashion that generates continuous and natural hand movements.

Brain machine interface (BMI) provides a viable and powerful solution for this user-control problem by accessing
and decoding the native motor control signals in the brain. One of the major challenges is extending this technology
to control high-dimensional systems like controlling a human hand with above 27 degrees of freedom (DoF). Move-
ment planning functions in the brain are hypothesized to happen in a low-dimensional subspace of movements called
movement primitives often referred as synergies. Synergies enable control of multiple DoF of movement with fewer
control signals. By combining the advantages of a synergy-based model for dimensionality reduction and good spa-
tial and temporal resolution provided by an electrocorticography (ECoG) based BMI dexterous control of prosthetic
hands can be achieved. Using the above method agile control of assistive devices including FES can be achieved.
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