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ABSTRACT
An intuitive neural interface is critical for effective communications between humans
and assistive devices. In this seminar we will discuss bi-directional neural-machine
interfaces that decode user intended movement and encode sensory information of
the machine state and environment. We perform continuous decoding of intended
finger movement based on motoneuron firing activities, extracted from high-density
electromyographic signals. It allows intuitive and robust control of individual fingers
of a prosthetic hand. We also deliver artificial haptic and joint kinematic feedback to
people with an arm amputation. The evoked sensory feedback can facilitate tactile-
based object recognition and enhance closed-loop control of robotic hands. The bi-
directional neural interfaces can enable dexterous control of assistive robotic devices
in individuals with sensorimotor deficits.
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