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Current technology allows simultaneous recording from hundreds of cells in the brains of
awake, behaving animals. Using this information to understand how the brain represents
and processes complex information is already enabling neural prosthetic technologies to
assist the severely disabled. Recent neural motor prosthesis trials in humans increases the
urgency for understanding the neural control of movement and for developing practical
methods to enable people with high spinal cord injury to regain control of devices in the
world. With this in mind, we are developing new mathematical and computational
methods for modeling and decoding neural activity. The project has three primary aims:
1) Development of new probabilistic models of the neural code that exploit machine
learning methods. These models represent the probabilistic relationship between multiple
behavioral variables and the firing activity of large populations of neurons. 2)
Development of new spike sorting and decoding methods that model the uncertainty in
neural recordings. 3) Mathematical characterization of the adaptation and learning of
neurons to enable the design of new algorithms for prosthetic applications.
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