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Abstract

When preparing
a movement,
motor cortical
activity
represents
future
movement
parameters
and is causally
linked to motor
execution by
setting the
initial state of
the dynamical
system that ultimately produces movement. Although preparing
movement parameters is an essential aspect of self-initiated actions,
movements need to be constantly adjusted based on disturbances

to the body or environment. Since such disturbances can often be
predicted based on experience or other streams of sensory input

and since preparing for potential disturbances would improve motor
performance, we have been working under the hypothesis that sensory
expectations are also directly represented by preparatory activity in
motor cortical areas. Such a scheme would be consistent with modern
theories of biological motor control and with previous reports that motor
cortical areas rapidly respond to sensory inputs in a way that accounts
for biomechanical and task constraints. In this talk, | will show that
humans and macaques readily incorporate expectations about future
sensory input into their movement preparation and that this preparation
modulates transcortical feedback responses to mechanical disturbances.
| will then show that information about sensory expectations is
widespread in cortical (and subcortical) motor circuits and that this
information is embedded in the neural population state in a way that is
beneficial for rapidly responding to disturbances.
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